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LBuumanuw tumameren!

K. Vacrepxod, K. san [lam

TEPMOAVUHAMUKA U PErYNAUUA NPEBPALLEHUA QHEPTUN
B BUOCUCTEMAX

K Hura Yactepxodgpa (CLLA) n BaH [lama (HugepnaHvgbl) npegcrasnser cobon 3a-
KOHUYEHHOE N3N0XKEeHWe COBPeMeHHbIX NpefcTasneHuin B o6nacTm TepMojuHamMu-
KU, KWHETUKU U perynaunm 6MOXMMUYECKUX NPOLEeccoB, CBA3aHHbIX C 0O6pasoBaHueM
W yTUNus3aymMen aHeprum B knetke. PaccMoTpeHue npoBOAUTCH Ha OCHOBE 0600WEHHO-
ro TepMOAUHAMUYECKOro NOAXOAA K MCCNefOBaHUIO CAOXKHbIX NPoLUeccoB npeobpaso-
BaHUA CBOOGOAHOM 3HEpPruu 1 NnpespalieHnuin BeiecTs B BuocucTemax, o6 beiuHAWEro
KNnacCUYecKylo XMUMUUECKYIO TEpMOAUHAMUKY C HEpaBHOBECHOW CTAaTUCTUHECKOW Mexa-
HUKOWN, KWHETUKON U TEOPWEWN YyrpaBneHus.

B MoHoOrpadguv ocselleHbl Kak obume TeopeTuyecKkme BOrnpocChl, Tak U KOHKpeTHble
NPUNOXXEHU — WUCCNefoBaHUR OKUCNUTENnbLHOro docopunupoBaHna M oTo-
CuHTesa.

Ona cneuuanucToB — BUOXUMUKOB, BUODUIMKOB, DUOSHEPreTUKOB, a TakXxe Ans
CTYA€HTOB, CNeuuanm3upyioimxcsa no ykasaHHbiM cneynanbHOCTAM, aCNUPaHTOoB, npe-
nogaearenev By30B.

1991 r. 39 n. LleHa 5 p. 10 k.

STY KHUIYy Bbl CMOX>KETe 3aKa3aTb B MarasmHax Hay4yHO-TEXHUYECKOW nuTepaTypsbl
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Scientific American - 3gaHne Ha pyccKoMm A3biKe

HIJTIOCTPUPOBAHHBIA XKYPHA N
MEPEBO/1 C AHTJTMACKOI O - BBIXOJIUT 12 PA3BTO/1 U3TAETCSH C AHBAPH 1983 TO1A
MOCKBA «MHWP»

N2 10 OKTABPb 1990

B nomepe:

CTATBHH (Scientific American, August 1990, Vol. 263, No. 2)
) 6 Bannuctuyeckue paketbl B «TPETbEM MUpE»

Hncean E. Honan, Aavbepm 1. Buaow

Hanuyue crpaTernyeckMx BOOPYXEeHHIl B cTpaHaX, pacnoJIOXEeHHBIX B pe-
rHoHax c HecTaOunbHON 00CTAaHOBKOM, YBEMTHYHBAET BEPOATHOCTD HX MC-
nonsb3osaHud. [Tockonsky 06paTHTh NpoLece pacnpocTpaHeHus 6aIUCTH-
YeCKHX pakeT BCHATh HEBO3MOXHO, Mbl JO/KHBEI YMETh NPedOTBPATHTh
€ro OmnacHbIE TMOCHeICTBHA

16 HoBble cBepxnpoBogsliue KepamMmuku
Pobepm [Ix. Kasa

CoenuHeHHs Ha OCHOBE HTTPH#A, OapHs ¥ Menu B cOOTHOLIeHHH 1:2:3 npen-
CTaBNAKT coboll TONBKO OOHH M3 MHOTHX BHOOB BHICOKOTEMIIEPATYPHBIX
CBEPXNPOBOAAILNX MaTepHalioB. Bce OHM HMEIOT B KpHCTa/UIH¥eCKOH
CTPYKTYpPE€ IUIOCKOCTH H3 aTOMOB MEIH H KHCIOpoaa, oﬁecneuunalomue
OecnpenaTCTBEHHOE NBH)XKEHHE 3JIEKTPOHOB

26 WNHdekyun, cessaHHbie co ClM[Lom
ncon Muans, I'enpu Ma3zyp
o Tex nop, noxa Bupyc CITH1a ne 6yaer nobexaeH, HageX1a Ha Nposie-
HHe XH3HH OONbHBIX U YJIVYIIIEHHE e Ka4eCTBa BO MHOIOM 3aBHCHT OT CO-

BEPIICHCTBOBAHHA METOOOB JICYEHHA OINMOPTYHHCTHYECKHX }’IHQ)CKILHOH-
HeIX 3a0oneBanuii, Bo3uukarommx npu CITH e

36 #3bIK (ppakKTanos
Xapmmym Opeenc, Xatuny-Ommo Ilaumeen, Qummap 3ayne
OTH HeBOOOPa3uMO TOHKHE CTPYKTYPHI — HE NMPOCTO MaTeMaTHYecKuil

Kypbe3. ©@pakTanbHas reOMEeTPUs Y4ETKO ONMMUCHIBAET CIIOXHBIE MPHPOIHLIE
0OBEKTHI U TMPOLECCHI
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Korga TemnepaTtypa nNnaBneHns He pasHa Temneparype
3amep3aHusa

P. Cmueen Beppu

ATOMHBIE KJTACTEPbl MOTYT IaTh KJHOY K MOHHMaHHIO MPOLIECCOB 3aMep3a-
HHUA W nnasjgeHusi. Takue arperathl H3 aTOMOB H MOJIEKY/I, BK/IIOUAIOLIIHE
OT 4—5 10 HEeCKONBKHMX COTEH HacTHL, MOIYT CYILUECTBOBATEL OOHOBPEMEH-
HO H KaK TBEpOAOE TEIIO, H KAK XHIAKOCThb

PacnpocTpaHeHne ceMsiH MypaBbiMMU

Cmugeen H. Xenon, 3nopro Ow. bummu

ThricAuH BHIOB pacTEHHH [/if PacIpOCTPaHEHHA CeMsH HYXKIAIOTCA B MO-
MoOUIH MypaBbeB. UTo0bl 3TH HACEKOMBIE NMEPEHOCHIIH CEMeHa, He NOBpeX-

Oas MX, pacTeHHs HMEIOT CreLHabHble MHLIEBbIC NMPHMAHKH H Apyrue
npucnocodbneHus

TeHgeHUun rnobanbHOro noTenneHus
Duaun H. Owoyne, Tom M. JI. Yueau
AHamu3 naHHBIX HAOOrONEHUH HA CylIe U HA MOpe MOJATBEPXKIAeT, 4TO 3a

NnocleaHHe CTO JIeT KNUMAT Ha Hameii nnadere norennen Ha 0,5°C. Bonpoc
0 na.m:neﬁmeu MNOTEIUIEHHH OCTAETCA OTKPBIThIM

_ HAYKA B KAPTUHKAX

UckycCcTBO Mans B KONUAX

Hncyn Kunowuma

Konun ¢pecok malis CTAaHOBATCA BaXHbIM «apXeojOrHYecKUM J10KYMEH-
TOM» B CBf3H C TEM, YTO MECTHBIE KIIHMATHYECKHE YC/IOBHA M BbIOpPOCH
NPOMBINIEHHBIX NPEANPHATHI, 3arps3HAIOMX arMochepy, yckopswoT
pa3pyuieHde camMux (pecok

06 aBTOpax
50 n 100 net Haszap

Hayka n obuectBo

Hayka BOKpyr Hac
KHuru

Acce
Bubnuorpadusn
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Ha o6noxxke

OPECKUN MAWNS

Ha obnoxxke niobpaxena Gurypa kpeua Maiis Ha dpecke B Bonamnake . Ko-
nus dpecku Guina packpawena B cepennte 70-x ronos Penune [lasanocom ans
dnopuickoro My3es ecrectso3Hanus B IeftucBunne. Pabora [laBanoca ¥ Apyrux
XYIOXXHHKOB MOXeT BCKODE OKa3aThCA €IHHCTBEHHBIM HANOMMHAHHMEM O (peckax
H penbedax OpeBHMX Mailifi, KOTODbIE B HACTOALLEE BpeMA OUYEHB OwicTpO paspy-
watores. Hanpumep, dpecku B BoHamnake BecbMa NOCTpanand OT BO3NeHCTBUA
MHKPOOPraHH3MOB M NOCTOAHHO MEHAIOLIMXCA TeEMNepaTyp H BIaXXHOCTH. Heko-

craTeio [xyH KunommTa Ha C.72).

" Topble MOMBITKM CMACTH MX NPHYHHHIW Oonblue Bpena, 4eM momb3bl. (Cm.

Unnioctpaymm
®OTO HA OBNOXKE Merie Greene Robertson.

CTP. ABTOP/UCTOYHWUK CTP. ABTOPIMCTOYHWK CTP. ABTOP/MCTOYHWK

AAPEC PEJAKLUHH

129820, Mocksa, M'CI, 1-i Puxxckui nep., 2

TENE®OH PEAAKLIMH
2

© nepeBo/i HA PYCCKHIt AIBIK
i othopmnenne, « Mup», 1990
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Janne E. Nolan, Albert D. Wheelon
“Ballistic Missiles in the Third World”
(IXKEMH E. HOJIAH, AJILBEPT
J. BUJIOH «banmucTuueckHe pakeThi
B « TPETHEM MHPE») BMECTE 3aHHMalTUCh
H3yyeHHeM npobnembl pacnpocTpaHe-
HHA pakeTHoro opyxus. Honau pa6ora-
€T CTApLUMM Hay4YHbIM COTPYIAHHKOM B
Hucrurtyre Bpykunrca, crenedb JOKTO-
pa Hayk nonyuuna B IOpuamnueckoit u
OuIIoMaTHyeckoit 1kose ®nerdepa
npu TadTckom yuusBepcutete. Bo Bpe-
Ms npe3unentcTea Kaprepa Gwina Ha-
3HAYeHa 4JIEHOM Jesieraluy Ha nepero-
Bopax Mexay CLUIA u CCCP no orpauu-
yeHHto Toprosnu opyxuem. C 1983 no
1986 r. paboTana OTBETCTBEHHbIM CO-
TPYOHHKOM CeKpeTapuaTa ceHaTopa
I'. Xapra B KomuTeTe ceHaTa no genam
BOODY€HHBbIX cHin. Bunon B 1988 r.
ylles1 B OTCT@BKY € NOCTa OTBETCTBEH-
HOT'O COTPYIHUKA ABHALMOHHON KOMMNa-
HuM Hughes Aircraft u B 1989 r. npeno-
napan B MaccauyceTCKoM TeXHOoJIoru4e-
CKOM HHCTHTYTe. OH Obin unenom Ipe-
JHAEHTCKOrO COBETa MO BOMNpOCaMm
HHOCTPAaHHOM pa3Be/IKH H COBETA N0 Ha-
yke B 0bnacti o6opousi. Crenens KaH-
ounaTta (PU3MMECKHX HAyK MOJyuyws B
1952 r. B MaccauyceTcKOM TEXHOMNOTH-
YEeCKOM MHCTHTYTE M Mocjie 3TOro B Te-
yenue 10 neT 3aHHMAancs KOHCTPYMPOBa-
HHEM CHCTeM HaBefenus OanmmcTuue-
CKHX pakeT. 3aTeM nepeilies Ha paboTy B
LlenTpanbHOe pa3BenbiBaTE/IbHOE YIpaB-
nenue, rae, OyayuH 3aMecTHTENEeM M-
PEKTOpa MO BONMPOCAM HAYKH H TEXHUKH,
OH CO30an IHpoKoMaciTabHyio Tipo-
rpammy cBbopa ¥ aHanu3a TexHHYecKoh
uHpopmannu.

Robert J. Cava “Superconductors be-
yond 1-2-3” (POBEPT ). KABA
«HoBble cBepxnpoBoAsiliHE KepaMH-
KH») — cneuuanucT B 06nacTu MaTepH-
anosenenns w3 AT&T Bell Laboratories,
Obl1 B YHCIIE NEPBBIX, KTO 3aHAJICH MOMC-
KOM BBICOKOTEMIEPATYPHBIX CBEPXNPO-
BOAHHWKOB. B 1978 r. B MaccauyceTckoMm
TeXHO/IONHYeCKOM MHCTHTYTE MOJY4YHII
cTeneHb NIOKTOPa (hunocouu B obnactu
HCCNeJOBAHHA KepaMHYeCKHX MaTepua-
70B. YBIieKaeTCcH acTPOHOMHMeH H ITo-
OUT HTANBAHCKYIO OMeEpy.

John Mills, Henry Masur “AIDS-
Related Infections” (JIXXKOH MHWJLI3,
TEHPHU MA3VP «HUudekuun, cBasau-
ueie co CIMTHMOdom») paspabarsiBaioT
M COBEPILUEHCTBYIOT METOObl JICUCHHS
unpexundt, ceaszaHHpix co CITHOom.
Munn3 noayyun creneHs, 10KTOopa Me-
annuHe! B 1966 r. B MenuuuHcKo# mxo-
ne Iapsapiackoro yumusepcutera. Ceil-
4ac OH npodeccop MeIHLMHBI H MHKDO-
6uonorun B MenonunHckoil wkone Ka-

nudopHuiickoro yuusepcutera B Can-
@paHUNCKO, BO3TNABNAAET OTHENEHHE
uH(pekUMOHHEIX Oone3nelt B Can-®pan-
UMCKCKONH OonbuHmue. Ma3zyp nomyumn
CTeneHsb JOKTOpa MeaHUHHBl B 1972 1. B
KopHennckoM YHUBEPCHTETE, II€ 3aTeM
paboTtan HeckonbkKo sieT. B HacToslee
‘BpeMs DYKOBOOHT OT/€JIOM HMHTEHCHB-
HOH Tepanuu H peaHumaumu B Haumo-
HAJIbHbIX HHCTHTYTAX 3[0POBbA.

Hartmut Jiirgens, Heinz-Otto Peitgen,
Dietmar Saupe “The Language of Frac-
tals” (XAPTMVYT IOPTEHC, XAHWHII-
OTTO ITAWTIEH, IMTMAP 3AVIIE
«S3bIk (pakTanoB») COTPYAHHYAIOT B
MaTeMaTHYeCKHX HCCIIeIOBaHMAX H B 00-
nacTH rpadMyuecKkux METOIOB MOCTPOe-
HuA n3obpaxennit, paboran B UucTuTy-
Te AMHAMHYECKHX CHCTEM npH bpemen-
ckom yHuBepcuTete. IlafiTren noayumn
cTeneHb JOKTOPAa MATEMATHYECKUX HAYK
B Bonnckom yHuBepcuteTe B 1973 r. On
npoteccop MaTeMaTHKH B bpemMeHcKOM
YHMBEPCHTETE H NpHIJIAWIEHHBLIH Npo-
theccop B KanudopHuiickoM yHHBEDCH-
Tere B CanTta-Kpyce. 3ayne u IOprenc
MOJYYHITH CTENEHL JOKTOPAa MAaTEMATH-
YyecKHX Hayk B BpeMeHCKOM YHHBEDCHTE-
Te cOOTBeTCTBeHHO B 1982 u 1983 rr.
3ayne — noueHT, paboTtaer B obnacTH
BbIYHC/THTENBLHON MaTEMaTHKH. FODI"EHC
BO3I/IABNSAET YHUBEPCHTETCKYK nabo-
paTopHio rpadMyeckux MeTOHNOB" Insf
H3YYEHHA IHHAMMYECKHX CHCTEM.

R. Stephen Berry “When the melting and
freezing points are not the same”
(P. CTUBEH BEPPH «Korna temne-
paTtypa NjaaBfneHus He PaBHaA TEMIIEpaTy-
pe 3amep3aHufA») — npoteccop Yuxar-
CKOro yHHBepCcHTeTa, rae on paboraer
Ha XHMH4YeckoM akynbsteTte, B MHCcTH-
TyTe [Dkeiimca ®panka u Illkone o6-
LLeCTBEHHO-TIOIMTHYECKHX HayK., Beppu
M3yYyaeT AUHAMHKY aTOMHBIX ¥ MONEKY-
JIAPHBIX MPOLECCOB H TEPMOOHHAMMKY,
a Take paboTaer B 0bnacTu nossille-
HHA 230@deKTHBHOCTH HCNONb30BaHHUA
3Hepruu u cbepexenusn pecypcos. Mure-
pec Beppu K aTOMHBLIM KnacTepam CBS-
3aH C NPOJODKHTE/bHBIM H3y4YEeHHEM
HEXKECTKUX MOJIEKY/l M B3aHMOCBA3H
MEXKY MX HeXeCTKOCTBIO M )KUAKOH da-
30#i. On 66121 cTHNEHaHaTOM honna Ma-
kaptypa (1983—1988 rr.), cTefienb mo-
KTopa uiocoduu nonyuun B 1956 r. B
I'apBapICcKOM YHUBEPCHTETE, 3aTeM npe-
nonasan B MuunranckoM u Henbckom
YHMBEPCHTETAX, a B 1964 r. cTan coTpya-
HHKOM YHKarckoro yHMBepCHTETA.

Steven N. Handel, Andrew J. Beattie

*“Seed Dispersal by Ants” (CTUBEH

H. XEHJ1, DHOPIO [OX. BUTTH
«PacnpocTpaHeHHe ceMAH MypaBbA-

MH») 3aHHMAIOTCA NpobraeMoll B3auMo-
OTHOLLIEHHH MeX1y HaceKOMBIMH H pac-
TeHHAMH. XEHIUT MOMYyYH)T NOKTOPCKYIO
cTeneHb B KOpHE/JICKOM YHHBEPCHTETE
B 1976 r. Ceityac OH acCHCTEHT B YHH-
BepcuTeTe PaTtrepca M 3aMecTUTENS pe-
naktopa xypHana “Evolution”. Tlpe-
nopnaean B YuueepcuteTe KxHoi Ka-
pommnbi, Mensckom yHusepenTere, Buo-
noruyeckoil nabopatopun CxamucThIX
rop B Konopano u IN'opHo-03epHOii cTan-
UHH VHuBepcuTeTra wWT. Buprunus.
B 1983—1985 rr. on Obin npencenare-
JIeM CEKLUHH TeHETHKH AMEDHKaHCKOTO
6oraunueckoro obiuecrBa. butTH B
1987 r. cTran npodeccopomM YHHBEPCH-
TeTta Makkyopu B Cuanee (ABCcTpanus).
o 3Toro 3asenosan Kadenpo# sxono-
THH M 3BOJTIOLMOHHON Duonoruu B Cese-
po-3ananHoM yrusepcutere. OH pyko-
poann Takxke Bbuonormuecko#t nabopa-
TopHeit CxanucTeix rop 4 paboran B ka-
YeCTBE [PHINALLIeHHOI0 HAay4YyHOro co-
TpyaHHKa B MensOypHCKOM YHHBEDCH-
Tete. JIOKTOPCKYIO CTENEHb TIONY4YHIT B
JIHuBEPNYILCKOM YHHBEDCHTETE.

Philip D. Jones, Tom M.L. Wigley
“Global Warming Trends” (®HJIUII
O. IXOYHC, TOM M.J. YVUTJIH
«TenneHunH rnobansHOro mnoTenne-
HHA») — KJIMMATOJIOTH H3 YHHBEPCHTE-
Ta BocTounoit Aurnuu 8 Hopsike, Be-
nukobpuranus. HMurepecst [xkoysca
KaK HCCreloBaTesis OXBATHIBAKOT AJIHH-
HOMNEPHOAHbIH MOHHTOPHHI KJIMMAaTa H
CPaBHHUTENbHBIA AHANM3 KJIMMATHYe-
CKHX JIaHHBIX ¥ KOMIIBIOTEDHBIX MOJe-
nelt. O nomyunn cteneHk Dakanaspa B
JlaHkacTepckOM YHHUBEPCHTETE H CTe-
neHs OOKTOpa ¢winocodun B YHHBEp-
cutere B Hbrokacn-anon-Taliue. B na-
CTOSLUEee BpeMs cekperapb MexiayHa-
POOHOH KOMMCCHH TO KITHMAaTO/OTHH
MexayHapoaHOro CcOKo3a reolesuH M
reodn3nkn. Yurnm — nupektop Otne-
Nla MccneNoBaHuil knMMaTta YHHBEpCH-
Teta BocTounoit AHrnuM, rae oH pa3pa-
GatpiBaeT MonenM, NPOrHO3ZMPYHOLIHE
H3MEHEHHE KJIMMaTa B IpoLwioM H Byay-
weM. MMonyunn cTeneds nokTopa dumno-
couu B YHUBepcHTeTE ANeNannsl, CTa-
AHPOBAJICH B KAayecTBE METEopoJiora B
ABCTpanuiicCkoM MeTeopOoJOTHYECKOM
DOIOPO M NpenoaBall HHKEHEPHOE IE/I0 B
Yuusepcutere Batepnoo B Outapuo. B
1975 r. nepewen paborats B OTaen Hc-
cnenoBanuit knnMaTa. lOHOWeEcKoe yB-
JIeYeHHEe CresieosIorHell NpHBeio ero K
H3YYEHHIO FeOXHMHH KapboHaToB, a 3a-
TeMm k Bonee obiuelt npobneme ponu nu-
OKCHAA yryiepolla H MapHHKOBOTrO 3¢-

thexTa.

Miriam Rothschild “Essay” (MUPHAM
POTHIMUIIB «3ccen) — BceMy camo-
CTOATENBHO OGYQHBIIIH“CS HCCnenosa-
TeNnb-MobHTeNb, WHPOKO H3BECTHBIN
CIICHHAITHCT MO HIYYEHHIO bnox.
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ABI'VCT 1940 r. «HoBbili uMKJIOTPOH
3. JloypeHca npenHadHavaeTcs AnA
dbyHOAMEHTANLHBIX HCCleNoBaHKil, nns
pPackpbiTHR HEpa3raJlaHHbIX CEKPETOB
aToMa M npeepaiieHuil nemenToR. OH
Oyner yCKOpATBH HACTHUBLI [0 3HEPTrHH
100 M3B, a moxetr ObiTh, ropa3go
Gonblueft. Takol MouHbIf yCKOpHTENB
GeaycnoBHO noneseH, HO H onaceH. [la-
e CYLIeCTBYIOLINA UHKNOTpoH — B 20
pa3 MeHblle Toro, Kotopsiil 6ymer, —
YIIOMHHAETCA YYEHBIMH C YBa)KEHHEM.
Ecnu BBl noneiTaeTeck «noiMaTb» py-
KOH ny4oK geATPOHOB — APKHH Ny4 CH-
HEBATO-/TH/IOBOr0 CBeTa — Bbl 000X-
WeTech, KaK ec/iH Obl Bl CYHYJIH PYKY B
naaMs NasnbHON NaMIbi».

«Komnauusa New York World's Fair
fipelnaraeT HOBbiE OCBETHUTE/IbHBIC
cpeacTea. BoibMem, Kk npuMepy, NHOMH-
HEeCLeHTHYIO namny — 3(dekTHBHBIH K
NMPaKTHYHbLIIi HCTOYHHK [HEBHOIO CBe-
Ta. HeBuanmoe ynbTpadmoneToBoe H3-
NydeHHe OYroBOTO pa3jpsaa npespania-
eTCs B BHAWMBIF CBET, NPOXOARA 4Yepes
thoTonOMHHECUHPYIOLLleE  MOKPBITHE,
HAHECEHHOE Ha BHYTPEHHIOK MOBEpPX-
HocTh TPYOkH. CBeToOBas OTHauya HOBOH
namrel okono 40 nm/BT, 00bIuHOM Nam-
bl HAKANTHBAHHUA — TOJBLKO 15 M/ By,

«[lpe3unenT npas, KOraa roBOPUT O
50 TeiC. caMONeTOB M/A ueneld HauHo-
HanbHOH Be3onacHOCTH W NPENyCMAaTPH-
BaeT nocTpoilky 20 ThIC. BOCHHBIX H
MOPCKHX CAMOJIETOB B TEYEHHE OAHOTO
roga. Mbl MOXeM caenath 3TO B TOM

cny4qae, ecnu: BbIOOp onbITHBIX 0b6pa3-

LIOB H BBINOJIHEHHE NPOH3BOACTBEHHLIX

3aKka3o0B OynyT 3HAYMTENBHO YNPOLUEHBI
M YCKODEHbI; MPHEMKA M ATTECTALMA
YCKOPEHbI; pEMeC/IEHHbIE LLKOJIbl BbITTY-
CTAT OFpOMHO€ 4YHC/I0 MEXaHHKOB;
npo¢cor03bl CHUMYT CBOH OTPaHHYEHMSA
Ha npueM Ha paboTy HOBBIX NiONeH; YHH-
BepcHTeThl ByNYT roTOBHTH TeX HHXKe-
HEPOB, KOTOpLIE TPeOYIOTCA; COMO3IHUKH
HEME[NIEHHO NPENOCTABAT BCH HMEHO-
LUYIOCH Y HMX BOEHHYIO HHpOpMAaUHIO
Hawum BBC; pyxosoacteo BBC u Bio-
PO a3pOHAaBTHKH OynyT MpHMEHATH He-
3aMe[UINTeNbHBIE Mepbhl B BbiDope
ONbITHbIX 00pa3iLlOB H B KOHCTPYHPOBA-
HHH HOBBIX CAMOJIETOB; KOHCTPYKTOPbI
OynyT cnenoBaThk repMalcKoit TexHono-
I'HH CO3aHHA CAMOJIETOB H nauran:neﬂ,
KOTOpas npeaycMaTpHBAaeT CPOK CIyX-
6b1 B 100 yacoB BMeCTO 5 Thic. 4acos.,
NOCKOJILKY (OKH3HBL» CaMOJleTa B BOEH-
HOE BpeM#A ropasfio KOpouYe, YeM B MHP-
Hoe. Mel 1onXHBI yNy4IIATS 3¢ ek THE-
HOCTh, MAHEBPEHHOCTh M OrHEBYI
MOLLb B yiiep0 10NroBeYHOCTHY.

«Kamaslit yuecTHbIl B cnipaBe/IUBLIA
yenosek, 6yab To rpaxnannH CIIA unu
HHOCTpaHel, NpuBeTcTBOBaN Obi Bceob-
Kt 3akoH 00 OTneYaTkax nanbues.
[Ipu ero BBeneHHH NOABHIHCL Obl HEKO-
TOPbIE MPERMYLLIECTBA YACTHOIO, & TaK-
*e OOLIeHAUMOHANIBHOIO XapakTepa.
CHATHE OTNEYATKOB NA/NBUEB COESIAN0
6b1 BO3MOXKHBIM YCTAHOB/IEHHE JIHYHO-
CTH ntoael, norubuinx HNH NOTEPABLLHX
NaMATh. ITO MO3BOJIHT HENPEPLIBHO Be-
CTH MNepenuch HAaceleHHs H OCYLLecT-
BAATH KOHTPOJIb BCEX JIHLL, NMOCTOSHHO
JKHMBYILLHX, BbE3KAIOILNX HITH BbIE3KAK0-
wnx 13 CUIA. 210 no3BoauT Hibexathb

BO3IBpAILEHHA JENOPTHPOBaHHBIX K3
cTpaHbl H nobera CKpbIBAIOLIMXCH OT

npasocyaus, a Takxke 6ricTpo ocyecT-
B/AATH NPH3LIB B ADMHIO H He OONYCTHTD
YEKJIOHEHHA OT NPH3BIBAY.

ABT'YCT 1890 r. «I'-u T. amcoH 06-
ABHJI, YTO INUAEMHA XeJITol nuxopan-
KH MOXeT 6BITh Npef0TBpAllEHa, eClTH
nocne oOHapyxeHHMs NEPBOro ciy4as
HnK cnydaeB 3abosieBaHMA TPYHT OKOJIO
JOMAa HIH YJIHIbI BOKDYI TOPOICKOTO
kBaprana Oyner GyKBanbHO NMPONHTAH
OakTepuumanbiMH cpencTBaMH. Ecnm
TEOpPHA PACNpOCTPAHEHHA XENTOH -
XOpanKH Mo MOBEPXHOCTH 3€MJIH OKa-
eTcA BepHO#, npeanoxeHue r-ia 30u-
COHA CTOHMT OOCYONTD.»

«B nengaBHeill nexuun B Knybe yueHbIX
npod. 3. TOMCOH 3adBH/, YTO C MO-
MOLLBIO 3MeKTpHuecTBa GymyT nonyue-
Hbl CKOPOCTH nepensuxenus 6onee Bbi-
COKHE, YEM CKOpPOCTh, pa3BHBacMasn Ma-
poBo3oM. OH yTBEpKAAeT, 4TO eciH 6bi
Mbl nepenecnuck Ha 100 net Bnepen, 1O
YBHIENH MaLLIHHBI, ABHXXYIUHECH CO CKO-
pocThiO He MeHee 150 munb/uac.

«Hexnit Heroasi no umenn Kemmnep,
4Ybe NPecTYN/IEHHE 3aK/IH04Yan0oCch B 3BEp-
CKOM YyOmiicTBe XeHumMHBI, Obln nep-
BbIM, KOrO OO/KHbI BbiM Ka3HMTH NO-
cpencTBoM 3nekTpHuecTsBa. OcyieH-
Hbifi Obin NPHBA3AH K NPOYHOMY CTYNY,
K HeMy Obl/iH NOACOEOHHEHB! 3IEKTPO-
Ikl HA BEPXYILUKE rOM10Bbl H B OCHOBAHHH
no3BoHOuUHHKA. [IpH BKIKOYEHHH pYy-
6HUNBHHKA NIPECTYNMHHK Obls1 MTHOBEHHO
yOHT nepeMeHHbIM TOKOM MOLLHOIO Te-
Hepatopa ¢upmbi  Westinghouse.
CmepTHas Ka3Hb — rHALOTHHA, rapoT-
Ta, BHCE/IHLIA, PACCTPEJ] HIIH 3/IeKTpHYe-
CKHit ¢cTyN, — MpauHOe [e/0; U HeyaH-
BHTE/IbHO, YTO NalKHe Ha CEHCALHM ra-
3eThi, NOACTPEKAEMBIE MPOTHBHHKAMH
NEeKTPHYeCKOl CMepTH, 3anoJHAIT
CBOH CTPaHHUbl OTBPATHTEbHBIMH [1€-
TanAMH».

«TyHHENb, KOTOPBIA OOMKEH COEMM-
HuTh [lopT-I'ypon (wt. Muuuras) c
amMepHKaHcKol cTopoHb! 1 CapHHIO ¢ Ka-
HAICKOH, NMPOKAaAbIBAETCA € NOMOILLbIO
rHApaB/IHYECKOro TPOXOAYECKOro IiH-
Ta, H3obpereHnoro r-HoM A. BuueMm,
COTPYNHHKOM xypHana “Scientific
American”. Ha3snauenue npucnocobne-
HHA — 33LIHTHTL paﬁo‘raiou.uix Ha npo-
Knanke TyHHena. OHO npencTasnseT co-
Ooit npouHblll UMIHHAP, HAMOMHHAIO-
wmi rpomManHyilo GOUKY CO CHATBIMH
Kpbiiikami. TlocpencTBoM CHCTEMBI MH-
[paBiHYeCKHX NOMKPATOB, CNOCOOHBIX
paboTaTh BMecTe WK pa3aebHO, MOX-
HO YNpasNaTh OpHEHTauHel TYHHebHO-
rO WHTA ¢ JOCTATOYHON TOYHOCTBLIO.»
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bamnmucTruueckue pakeThbl
B «TPETBEM MHDPE»

Hanuuyue cTparern4eckux BOOPYXXeHU B CTpaHax,
pacronoXeHHbIX B pernoHax ¢ HectabuinbHoN 06CTaHOBKOM,
yBenuunBaeT BePOATHOCTb UX MCMONb30BaHUs. [10CKONbKY
o6paTuTh Npoyecc pacnpocTpaHeHns 6annnCcTUHeCKUX paker
BCNATbL HEBO3MOXXHO, Mbl fONXHbI YMETb 3apaHee NpefoTBparnTs
ero onacnbré nocnegcreuvs

OXEWH E.HONAH, ANbBEPT 1. BUNOH

MaccoBoi HMHQOpMalMH MNpeno-
CTABMIJIM JIIOOSAM PEOKYH BO3-
MOXHOCTB 3ar/ISHYTh B TEMHBII nyrato-
wmi mup. Mpakckuit nuanep Cannam
Xycceiin 3assun 2 anpens, 4T0 OH obna-
[aeT NOTEHLUHAJIOM INA YHHYTOXXEHHSA
nosnoBuHbl Hacenenns Mspauns. Ha cre-
aywoimit neHs HM3paune ¢ NOMOLULIO
MOIHON pakersi-HocuTens «Mepuxo
II» 3anyctun Ha opbGuTy cBOl BTOpOHA
cnyrauk. Ha onusHanuarbiff geHs 6pu-
TAHCKHE TAMOXKeHHbI€e ¢y Obl KOH(uC-

BECHOFI 3TOr0 roja CpencTBa

KOBaJIH rpy3 C MeTal/IHuecKuMH Tpyba-
MH, FOTOBBIMH K oTnipaBke B Mpak, ako-
Ob1 1A HeTEXHMHYECKOro KOMIIIEKCa.
ATreHTBI yTBepXaaiu, a oluH u3 Opu-
TAHCKHX MOCTABLIMKOB BNOCIENCTBHH
NOATBEPAMI, YTO CTANbHBIE UHITHHADLI
METPOBOro OHameTpa B HeHCTBHTENb-
HOCTH NpeaHa3HayaIHCh [Jif CTBOJA -
raHTCTKOM NYLIKH, ciocobHOM CTPEnaTh
PEAKTUBHBIMM CHAPANAMH HA PacCTORA-
HuK go 5 000 kM. [eficTBHTENBHO, NO-
nobHoe opyHe Obi1I0 CKOHCTPYHPOBAHO
B 60-x ropax . bannom, GeiBlliuM

KOHCY/TbTAHTOM MHHHCTepcTBa obopo-
uel CIIA, BrocnencTBMM CTaBLIAM
MEXOYHAPOAHBIM TOProBLEM OPYXHA.
3a 11 nueit mo BeicTynnenus C. Xyc-
ceftna, 22 mapta, banna vawinu youreim
y nBepeit ero noma B Bpioccene.

3TOT NONO3PUTENLHEIN 2MH300 MO-
JET OKA3aThbCH HE TAKHM Y’ HEBHHHBIM,
€C/TH BOCIIDHHATE €ro Kak HoBYIO (haly B
rOHKE BOODYXeHuit. BannucTuueckune
paKeThl H ApYrHe CpelcTBa MacCOBOro
YHHUTOXEHHA, WMEKLHe Gonbluyko
OaNBHOCTE W TPAOHUHOHHO CYMTABLLIHeE-

OT KOMMWTETA COBETCKHUX
YYEHBIX 3A TJIOBAJIBHYIO
BE3OITACHOCTD

Crarten [Ix. Honau u A. Bunona nocesiuena
AOCTATOYHO HOBOM [UIA COBETCKOTO HMTATE-
IR, HO YXKe CTaBlieill BeCbMAa aKTYaIbHOMH
npobneme: pacnpocTpaHenuio GannHcTHye-
CKHX PaKeT B CTpaHax « TpeTsero Mupa». Ml
CTanM CBHAeTENAMH HOBOID, OYEHb ONACHOTO
BHTKA TFOHKH BOOpY)XeHHH, KOraa pakeTHoe
OpyXHe, NOABNAACL BO Bee Donbiuem yucne
FOCYOapcTs, CO3/IaeT HOBbLIA HCTOYHHK YIPO-
3k MHPOBOIl H perHoHanbHON cTabuneHOCTH.
OaHON H3 NPHYKH 3ITOrO ABJEHMA, KaK npa-
BHJIbHO OTMEYAKOT aBTOPbl CTATbLH, ABHIICA
KOHODPOHTAUHOHHBIA MNOAXOA K B3aHMOOTHO-
wexsnAaM cTpad Boctoka u 3anana, Beipa3us-
WHACA B IaHHOM Ccllydae B MONbITKaX nocra-
BHTb NOI YIrpo3y NO3HUKH CONEPHHUKA HA pe-
rHoHanbHOM ypoBHe. IocTaBkH pa3BUTBIMK
CcTpaHaMH paKeTHOrO BOOPYXEHHR B «Tpe-
THH MHD» CBIFPan POKOBYIO POJib; C COXA-
JIEeHHEM NPHXOOHTCR NPHIHATBL, YTO HAWAa
CTpaHa AB/IAETCA OHHM M3 CAMBIX aKTHBHbIX
TOProBLEB PAaKeTaMH.,

Oanako HesTb3d CBOANT AEN0 TOMBKO K pa-
xeTHolt yrposze. [MTomumO GanIHCTHYECKHX
pakeT fecTabHIHINPYIOLYIO POJTb HIPAIOT H
CaMONETBI-HOCHTENH OPYXHA MACCOBOIo no-
pa)keHus, uell NOTEHUHAN HHYYTh He MEHbLLE

pakeTHOro. BecbMa ONacHb! M APYTHE CPeacT-
Ba OCTABKH OPYKHA MACCOBOTO NOPAXKEHHRA,
HanpuMep apTH/UIEPHA, & TAKXKE KPbIIaThie
PaxkeThl.

W pacnpocrpanenue pakert, H npoeeneHHe
Heonenosanuit B obacTH  XMMHYECKOTO M
ANEPHOTO OPY}KHA NPeacTaBnnoT coboft cBo-
€ro pona CHEXHbLIR KOM rOHKH BOOpYXEHHH,
noBe/leHHe KOTOPOro B fanbHefllleM MOXeT
0Ka3aTbCs abCOMOTHO HeMpeacKka3yeMbiM.

OnacHocTs Takoro passuTHa cobeiTift co-
CTOMT €LLUE H B TOM, 4TO B YCIIOBMAX NONMTH-
4ecKOR HecTabuABLHOCTH BO MHOTHX pPErHo-
Hax «TPETLEr0 MHpa», a NOpoR W B OTOE/b-
HbIX CTPaHax, a TaKXe B CHTy AHKTATOPCKO-
FO XapakTepa B/IacTH Psaaa NHIepoB, BO3pac-
TaeT BEPOSTHOUTH TOIO, YTO OCHOBHOM dhax-
TOP, ODYCIOBMBLUKI YCNIEX BIAHMHOTO caep-
wuBanua CCCP u CUIA, — pacueT Ha pauu-
OHANTBHOCTHE  MBILIEHHA HAPOTHBHHKA M
HEPAPXHID UeHHOCTEN, MOXeT He cpaboTaTs,
H 3TO TOJILKO YBEJIHMHBALT ONACHOCTh IUHPO-
xomacwtabHoro koudnukrta. Bospacraer
Takke BepOATHOCTb 3axpaTa pakeTHO-
ANEPHOTO OPYXHA TEPPOPHCTHHECKHMH M
IKCTPEMUCTCKHMHE TPYNNHPOBKAMM C HeNpel-
CKa3zyeMbIMH NEPCNEKTHBAMH NPHMEHEHHS.

ABTOpb! CTAThBH CTABAT BONPOC O TOM, Tae
JK€ BBIXOJ, TOBOPH, YTO NOCKONbKY Mbl He
MOKemM 0BpaTHThL pacnpocTpaHeHHe paKer-
HOTO OPYXHA BCNATL, Mbl A0/TKHbBI HAYYHTb-

CA CTIPABAATHCA ¢ Haubonee onacHbiMH €ro
NOCACACTBHAMH, H NpeanaraloT KOMIIEKC
Mep, KOTOPBIH, N0 HX MHEHHIO, MOT Gbl CMST-
4HTbL CHTyaunio. HecoMHeHHO, BO MHOTHX
pernosax ByaeT MMeTE MECTO PEXKHM BIaHM-
HOT'O CACP)KHBAHUA,, OHAKO ITA CHTYALHA He-
YCTORYHBAE H CTHMYNHPYET FOHKY BOOpYXe-
HHR. rlo:m:my OCTACTCH HAAEATHLCA Ha KOH-
TPOJik Hal Boopy:xeHusmu. Ho He cnenyer
3a0bIBaTh, 4TO MepPbl KOHTPOJIA Hall BOOpY-
WEHHAMH HE MOIYT NOMHOCTHH YCTPAHHTB
CYUIECTBYIOWYIO Yrpo3y. K TOMY ke BOAHBI H
KOHd}J’IHKTBI €CTh HABJICHHA NOJMHTHYECKHE.
KoHeyHO, Mepbl KOHTPONA MOTYT 3HAYH-
TENbHO CMAMYHTL 0OCTAHOBKY, HO 3TO NHILL
nepsuift war. [dymaercs, B nanbHefiueM oc-
HOBHYIO 3a1a4y cnenyeT BHAETH B yCTpaHe-
HHH CTHMYTIOB K HCNIONB30BAHNIO CTpAaTErM-
YECKOrO H PaKeTHOTD OPYXHA, YTO MOXeT
HATH B OCHOBHOM B HanpasieHHH yperyaupo-
BAHHA PErHOHaNbHBIX KOH@IHKTOB Ha cnpa-
BellTHBO# ocHose. [1pu 3TOM BO3IpacTaloLlee
JHAYEHHE MOMKET HMETHL NOJHTHYECKOE NaB-
JICHHE CO CTOPOHBI APYTHX 1EPKAB U B KOHEY-
HOM HTOre cO3alHe PErHOHANBHOTO peXHMa
CcTabHNBHOCTH MOA MEXKIYHAPOAHBIM KOH-
TpOneMm.

Hakonel, cnoXHBIUAACA CHTYaUHA euie
pa3 NnoKaikiBaeT, B KakoR mMepe paccornaco-
BaHbl TEXHHYECKHIL Nporpecc 1 paisuTHe Ha-
HHOHAITBHOIO H OﬁmeCTIIEl!IIOFD CO3HAHNA.
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BANNUCTUYECKUWE PAKETbI B «TPETBEM MWPE»

CA PHHAIIEXKHOCTHIO HeDOoJIBIIOoTO YHe-
na npDMhll.UJ‘lEHIIO paEBHTHx CTpaH, BCE
LUHpe HAYMHAKOT MPHMEHATBCA NPH pe-
WIeHHH MHOIMX pErHOHalIbHBIX KOH-
(nukToB. Hapaluupanue BOEHHOIO Mo-
TEHLUHANA B «TPEThHEM MHDE», IOJIKHA
BbI3bIBaTh Oonbiuee HecnokolcTBo, YeM
BOEHHBIA apcenasn, HAKOIUIeHHBIR «nep-

WWW AM-MA

BbIM MHPOMY», TMOCKOMBKY CYLIECTBYET
Kyna Oonbluas BEpPOATHOCTb, YTO OH
HaiifiIeT cBOE BbIpa)KeHHE B BOiHe.
3THM ONaceHHAM €ecThb HECKOJBKO
npuuMH. B Teuenue mpoueniiero gecs-
TUNETHA YHCIO CTPaH-YIIEHOB «paKeT-
HOro knyba» yasounoch M gocturio 18.
MHorue u3 ero HoOBBIX YYACTHHKOB HAXO-

7

[MJIHCE B COCTORHHH BOWHBI MITH HAXO-
OATCH B COCTORHMY KOoHbmukTa. B oTnu-
YHH OT BEJIMKHX NIEPYKAB 3TH CTPaHb] He
HMENH NOCTATOYHO BPEMEHH /18 COBEp-
LLIEHCTBOBAHUA CHCTEMBI YNDABNEHHA H
KOHTPOMA Hal CBOMMH HOBLIMH CTpaTe-
rHYECKHMH cHnaMH. ¥V HuX He 6blyio no-
CTATOYHO BPeMEeHH H [1Sl TOro, YToOk!

NPAHCKAH PAKETA «Ckap-B», nocras-
naeman u3 Cosevckoro Colosa, TpaHc-

nopTUpyercs no ynuuam Terepana.
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HayMHTBCH COPABIATHCA CO CNIOXKHOCTH-
MM NONMUTHKH GanaHcUpOBaHMs Ha rpa-
HH BofiHBI, HakoHel, NOCKONBKY MHOTHE
perHOHa/IbHbIE KOH(IUKTHI 0 BpEMEHH
Ha/IaraloTCA [OpYyr Ha Apyra, roHka BO-
opyXeHHA HMMeeT TeHZeHUHIO nepebpa-
ChIBaThCH W3 OIHOrO paiioHa HaNpAMXKEeH-
HOCTH B IPYroR.

B TeyeHne MHOIHX JIeT KpYyNHbie Npo-
MBILLJIEHHO PA3BUTHIE CTPAHBI WIHODH-
pOBa/M pacnpocTpaHenue GaHCcTHYe-
CKHX paKkeT W CTpeMHITHCh A00MThCA NO-
JINTHYECKHX TPEHMYILECTB, BOODYKas
CBOMX K/iHeHTOB. OHM CUHTAJIH, 4TO
NPOTHBOCTOAHHE NBYX LIEHTPOB CHIIbI B
MHPE OrpaHH4MT PEruOHalIbHbIE KOH-
tmuxTei. CocpenoToyeHHe BHHMAaHHA
Ha npobnieMax B3aMMOOTHOLLIEHHS CTPaH
BocTtoka u 3anasa oTOABHHY/O Npobne-
Mbl TPETBErO MHpa Ha 3aaHHit nnad. Ma-
Jible MHAYCTPHANBHO Pa3BUThIE CTPAHBI
nponasand pakeTs!, 4TODOBI MOMy4aTh
cpencTBa, HeoOXomwmble s moadep-
JaHHA cOOCTBEHHON BOSHHO# MPOMBILL-
nesHocTH. B TO e Bpems pa3suBaomm-
ec CTpPaHbl C TFOTOBHOCTBIO NPHO-

MOPE

. § | BBI3LIBAET OTBETHYID DEAKUMIO ¥ ApYyr
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CPEAN3EMHOE

AT AEMO A PAR

- CTPAH BJIMXDKHETO BOCTOKA

PakeTsl MHOrMX CTPaH CNOCOOHbI fOCTHIATE
| TeppUTOpUK, NeMxauvx 3a npeflenamm MecT-
HbIX BOEHHLIX KOHMNUKTOB, NO3TOMY 3CKa-
NaunA roHKW BOOPYXEHWW B OfHOW CTpane
. Ha
i| KapTe NUHWAMK OYepuYeHbl 30HLI [OCHArae-
1| MOCTH DaKeTHOrO OPYXMA C yKasaHMem pac-

OpeTtanu pakeTs!, PYKOBOACTBYACH TEMH
We coobpakeHHAMH, YTO M HMX mpel-
LIECTBEHHHKH: ANIA COED)KMBAHMA Hamna-

[EHHA, YCTpalleHHA NpPOTHBHMKA, CO-

30aHNA TexHHuecKoill 6a3kl, 3aBOeBaHUA
npecTHXa.

Bo Bpems DONKNEHACKOro KpH3Wca B
1982 r., korna ApreHTHHa HCNObL30Ba-
fa pakeThl THna «3Jk3oceT» ¢paHuy3-
CKOTO TIPOM3BOJCTBA [I/IR YHUYTOXEHHA
HOBefillero aHrIMACKOro kpe#cepa,
TPOMBILLIEHHO Pa3BHThIE CTPaHbl Ha4a-
J4 . MOHHMAThb, YTO PAacCTIPOCTPaHEHHE
PaKeTHOrO OPYXHA YIpOXaeT HX HHTE-
pecam. [TATHIO rogaMH NMO3XKe HpakKilbl B
HpaHO-HPaKCKOM KOH(/IHKTE, MCnojb-
3yA TY XKe cHCTeMY, 4yThb Obl/10 HH NOTO-
MHWIH aMepHKaHCKHi 3cMuHen®.

*B neHcTBHTENBHOCTH B Xone DONKNeR-
¢KOf BOHHEI pakeTam# THNA «3Ix3oceT» Obi-
NH NOTONMEHb! AHINMACKHA 3CKANPeHHbIA
muHOHOceu «llledpduna» u cyxorpys «Ar-
nautuk Komusetip». B IMepcuackom 3anuse
Hpaxckuil neTpeburens NOBpenH aMepHKaH-
ckuit pperar «Crapx». — IMpum. nepes.

OnHAaKo cTpaTerds KOOPAHHAUWH Ha-
yasa 3apoXaaThes TOMBKO B 1987 r.,
korna CHIA, BenuxoGpuranus, ®pan-
s, OPI, Kanana, Mranus u SAnouns
AOTOBOPWITHCH He 3KCNIOpTHpoBaTh Bar-
NUCTHYECKHE pakeTsi, criocobHble no-
CTaBJIATH NOJe3HbIA rpy3 Maccoit Bonee
500 kr ua paccrosnue Gonee 182 mums
(oxono 300 km).

Eciu 611 310 cornawenue Guuio g0-
CTHIHYTO paHbllle, OHO OKa3anock Obi
Gonee 3ddexTuBHBIM. HO Teneps, koraa
pPa3BHUBAIOLIMECH CTPAHBI CAMH 3KCTIOp-
THPYIOT PAKEeTHYIO TEXHONOIMIO, 3a-
IHATH BBIMYIIEHHOTO [KHHA 0OpaTHO B
ByTBIIKY He Tak Jierko. Bo Bcsakom ciy-
4ae, KOHTPO/Ib HAl BOODYXEHHAMH HE
MOMET OCYILECTBNATHCH HECKOIBKHMH
CTPaHaMH Haa BCEMM OCTANbHLIMH — C
noaoBHBIMH MPEPOraTHBAMM BETHKHX
NepxaB YiKe HHKTO HE JKeNnaeT CHHTATLCH.

Kophn a31oil npobnemel yxoasT B
npouutbie gecarunerus. CIIA n CCCP
BMEPBbIE CTanu pa3pabarTuiBaTe MEX-
KOHTHHEHTaIbHBIe GannucTHYecKHe pa-
kersl (MBP) B 1953 r., Korna B BOEHHOM

= 9\6"‘@.

MOPE

APABUINCKOE
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apcenae 06eHx CTPaH MOABHITACHL Tep-
Mosaepubie Goeronosku, B 1957 r. B
obeux cTpanax GbinM NpoBeneHbl HCTIbI-
Tauua XHAKOCTHBIX MBP n HekoTOpoe
MX YHC/IO MOCTYNMIIO Ha BOOPYXEHHE.
KpynuomaciitabHoe ux pa3peprbipa-
HHe Hauanock B 60-e roakl, Koraa nossu-
JIKCh HanexHsele, OBICTPO NPHBOAHMEIE
B NiefiCTBHE TBEPAOTON/IHBHLIE IBUraTe-
/M M CHCTEMbI MHEPLHOHHOTO HaBee-
HHSA.

CemeilcTBO aMEDHKAHCKHX HAEPHBIX
pakeT ¢ AanbHOCTEIO nosieta 2 400 kM B
nepron ¢ 1958 no 1963 rr. Geisio pasme-
weno B Benuxobpuranuu, Hranun u
Typuus, Ho 3atem nocne Kapubckoro
KpH3Hca pakeTs! ObinH BEIBeIeHbI C TEp-
PHTOPHH 3THX rocynapcts. [TonoGuele
pakeThi ObiNH TakKe pa3mellieHB! Ha
SIEPHBIX TNONBOAHBIX noakax; Oonee
No3/iHHe MonejlH NpHoOpeNTH MeXKOoH-
THHEHTANMBHYIO nansHOCThL. CoBercknit
Coto3 paspaboran Gosnee mMpoxu#t Ha-
6op AnepHLIX PakeT HPOMEXYTOYHOH H
Gonb1oit nansHOCTH ¥ TONBKO B 70-€ ro-

OBl CyMeJl pa3BepHYTh JHAYHTE/TBHOE HX

komuvecTBo. CIHA Takke co3manm
Gonwiuoit Habop pakeT manoro paguyca
nefcTBHA, cnocobHbIX HecTH 06biuHbIE,
XHMHYECKHE M SIOepHble G0OeronoskH.
Oun 6bUIH nocTaBiielbl B palTHYHbIe
cTpansl Mupa. Kpome Toro, B CIIA 6b1-
JIH cO3/laHkl paKkeTsl MAJoro paamyca,
HO JIHIUEL HE3HAYUTENILHOE YHCIO0 HX Obl-
J10 NOCTABNEHO B APYTHE CTPaHbl.

PAHLIMSA, BoccTaBlLas MNpPOTHB

axcnopTHO#H nonuTuke CLIA, cTa-
na Tpetbell crpaHolt, paspaboTasiueit
cobcTBEHHBIE CTpaTerwyeckue Oannn-
CTHYECKHE PaKeThl, CNOCOBHLIE nOCTaB-
naTh saapHbie Goeronosku. Benukobpu-
TaHMU#, HCTIONB30BAB CBOH 0CcOOBIE OTHO-
wenns ¢ CIIA, kynuna y HUX AOepHbie
MOABOMAHBLIE NOOKH M OamiMcTHYeCKHe
pakeThl MOpckoro 6asuposanns. Modke
AHINTHYAaHE OCHACTHIIH HX SHACPHBIMH
GoeronoBkamH coBCTBEHHOrO NpOM3-
BOACTBA. ,

Kurait cran uerseproit cTpa-
HOM, TIpoH3BOaALled pakeTrl, ObicTpO
CO3AaB CAMOCTOATENbHYI) NPOMBILL-
JIGHHOCTb MO NPOM3BOACTBY SANEPHOrO
OpYXHusi M DannHCTHYECKHX pakeT, Io-
cné pa3peiBa oTHoweHH# ¢ CoBETCKHM
Cotozom B konue 50-x ropos. Ceituac
Kurail HaunHaeT 3KCNOPTHPOBATh pas-
nHuHble OANHCTHYECKHE PaKeThi cpell-
Hero panuyca paeticrsus. llecrs espo-
nefcKHX cTpan coBMecTHO pa3paboTtanu
KOCMHYECKHH HOCHTENnb THNA «ApHaH»
Ons KOMMEPYECKHX M HAYYHBIX ueneil.
HecMoTps Ha To 4TO «ApHaH» He ro-
OWTCA [N HCTIONB3OBAHHA B KauyecTse
CTPATErH4YecKOro OPYXHs, B HEM MNpH-
MEHSIOTCH TAaKHe TEXHHYSCKHE PELleHHS,
KOTOPbIE MOTYT OKa3aThcsl MOAC3HBIMH
B pa3paboTKe pakeT, HaNpHMep CHCTeMa
HaBeJEHHsA, KOTOpas Halia npHMeHe-
HHE B ps/le APYT#X CTpaH.

CIIA OblsH CaMBIM CAEPXKaHHBIM
IKCIIOPTEPOM PAKETHOIO OPYXKHA CpenH
«Bonbluoit yeTBepku». B 50-e rons onu
nepenany pakets THna «Ouect Ixon»,
HMEHILIHe panHyc OelcCTBHA Bcero
32 kM, Ipewnn, Typunu u I0xno Ko-
pee. B 1972 r. B MU3pauns 6b110 nocras-
neno 160 paker Tuna «JI3He», cnocob-
HBIX HECTH Kak OObIuHYIO, TaK M saep-
HYIO FOJIOBHYIO YacTh, OIHAKO HX paiu-
yc netictBus orpanmden 110 xm. He-
CMOTPA Ha MHOrOKpaTHble MNpockOmI
H3pauna, CIIA oTkazanuck NocTas-
NATH eMy pakeThl «IlepiunHr-1A», Hecy-
e Gonbilnil Mone3HbIR BEC HA paccTo-
axune 0o 720 Km.

@paHuMas OTKa3anack 3IKCMNOPTHPO-
BaTk paKkeThl Goneiloro panuyca aelcT-
Busa. Ho B cepeaune 60-x romos, xorna
PpaHUnA elue NONAEPKHBAA MOTYAITH-
Beift aneaHc ¢ Wapaunem, ona nossonu-
na komnanuH Dassault nepenats M3pau-
O TEXHOMOTHK, € NOMOLLLHY IOTOpOH
Obinn co3pansl pakers: «Mepuxo I».
3ra MOoGHNbHAA CHCTEMa HMEET paamyc

neficteua 480—640 kM u criocobHa He-
CTH NMOJIE3HYIO Harpy3ky 6onee 500 kr.
B mapre 1988 r. Kurait nocTHr corna-
weHun ¢ Caynoscko#t Apasueit 0 no-
CTABKAaX HeOOBAB/IEHHOTO KOJIHYECTBA

GanmmcTHYecKHX pakeT THna « CSS-2»,
pafHyc neiicTBHA KOTOPBIX A0CTATO4YeH
Ons nocTHxXeHus Gonbuiedt yvacTu Bnuxk-
Hero Boctoka M yacTHuno CoBseTckoro
Coto3a. B cBoem nepBoHayanbHOM Ba-
PHaHTe pakKeTa OcHalleHa Goeronoskoi
MOLIHOCTHIO B | MEraToHHY, OaTbHOCTh
nelcTBus pakeThl cocTaBnseT 3 500 km,
& TOYHOCTE €€ NMONafaHHs He MpeBbliiia-
et 1,5 kM. Apabbl YTBEPXKIAIOT, OJiHA-
KO, 4TO 3aKyljieHHbi# HMH BADHAHT pa-
KeThl ocHaileH obbiuno# Goeronoskoit
Becom 2 000 kr, a [anbHOCTH ee aei-
cTBHA paBha 2 700 km. [Ins cmaryesus
03aboyeHHoCTH co cTopoHsl CIIA,
CCCP u crpan Bauxnero Bocroka Cay-
NOBCKaa ApaBHA cornacMnach NOAMNM-
catb JlOoroBOp © HEpacpoCTpPaHEHHH
saepHoro opyxus ot 1970 r. Cosetcknil
Coto3 nocTasus NAT> THNOB paKeT Ma-
Joil [anbHOCTH, rnaBHeIM oOpasom
crpanam Bnuwxkunero Boctoka. Haubo-
Nlee paHHHE THIIBI COBETCKHX paker, 1o-
CTaBNAeMbIX HA 3KcnopT, «®por-4» u
«®por-5» (ot anrn. Free Rocket Over
Graund — neynpas/iseMas pakeTa THIIA
«BO3AYX — 3EMIIA»), UMENH AABHOCTH
okono 50 kM; oun BeinH MOcTaBNEHB! B
Cesepuyio Kopeto, Anxkup u Eruner,
HayuHas ¢ 1957 r. Cnenyrowias BOnHA
IKCMOPTA COBETCKHX PAKET, HAaYapLIancs
B 1965 r., Gbina camoil maciutabroit.
Hmenno Torna CCCP ocywectsun no-
craBku paker tuna «Ckan-B». 2T1a pa-
KeTa umeeT panmyc neiicrsas 300 kM H,
cyns no coobuiennsm, obnagaer Tou-
HOCTEK) MONagaHH! TMPHMEPHO OKOMNOo
1 km. Pakera «Cxan-B» 6sina nponana B
Cesepuyio Kopero, Eruner, Jlusuio,
Cupuio, Hemen, Mpak u Upan. Oaxos-
pemenno Coeerckuit Colo3 nponan pa-
KeThl «Ppor-7» ¢ paauycom 65 KM MHO-
THM M3 yKa3aHHbIX CTpaH, a Takke Ky-
BeiiTy, a pakerbl «CC-21» ¢ maneHoc-
710 110 kM — B Cuphio u Hemen.

Kak TONbKO paxkeThl OKa3bIBAIOTCH B
PYKax CYBEPEHHbIX CTDAH, OHH MOTYT
GeiTe MOnHDHLMPOBaHBI, Kak 3T0 Obino
BO BpeMA HPaHO-HPAKCKOH BOMHHBI.
¥ kaxnolt u3 BOKIOLLHX CTOPOH Ha BO-
OpY)XeHHH uMenuch paketsl «Ckan-b»,
Ho Barnaa (Koropbi#t pacnonoxen 6u-
K€ K rpaHHle) HaxXOOHJICA B paaHyce
nelcTBHA 3TOH pakeThl, a Terepan —
HeT.C TIOMOILBIO CMEUHANHCTOB CTpaH
3anaasxoit EBponsi, a Bo3MoxHo, 1 P
Hpax obneruun GoeronosBky M BOBOE
YBENWYHII paauyc AchcTBHA pakeThl, 10~
Beast ee no 600 km. KOxuan Kopes cMmo-
rna ocyuectsuTh eliie Gonee cyiect-
BEHHYIO TNEPEenenky, NpeBpaTHB ABYX-
CTYNEHYATY) aMEPHKAHCKYI) pakeTy
«3emMna — Bo3aayx» THna «Halk—-

Iepkynec» B GannHCTHYECKYIO DakeTy
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AN TpHMEHEHHA MPOTHB HAa3EMHBIX Lie-
nelt. Onu umeror paguyc 10 200 kM, 4TO
JOCTATOYHO ANA NpOTHBONEHCTBHA ce-
Bepokopeiickum pakeraM «Cxan-b».

KocMuueckHe HOCHTE/TH TaKKe MOryT
61T nepecbopynoBansl AR HCIOJIB30-
BaHUA B BOEGHHBIX LENAX, TAK KaK OHH
HMEIOT NMOAXOONRUIHE 018 3TOro aBMra-
TEJIbHbIE YCTAHOBKH W CHCTeMb! HaBene-
mua. CIIA, ®panuns n Cosetckuil Co-
103 MepenasH Takyio texHonoruiwo Hu-
nuu, bpasunuu, ApresTrHHe B Sinouun,
HeyanBuTenbHO, 4TO M3 3THX YeThipex
CTPaH TONbKO ANOHMSA HE IKCNOPTHPYET
GannHcTHYeCKHe PaKeThI.

Heobxonumo paccmoTpers Mexa-
HHM3M, ¢ TIOMOLULI KOTOPOTO pakeTHas
TEXHOJIOTHR nonanaeT B T€ PYKH, Ons
KOTOPbLIX OHa He Oblna NpenHa3HaueHa.
Cuauana mnokynarels MOAHQHLHpYET
paKkeTel H MpHAAaeT HM TaKHe Xapax-
TEPHCTHKH, KOTOpPbIE OTCYTCTBOBANH B
OpHrHHanbHOR Momen#. 3aTemM HoOBBIH
Bianenel npoH3BOOHT KONHH YcOoBep-
LLIEHCTBOBAHHOT 0 BAPHAHTA, NOC/IE Yero
CO3OaeT HOBYIO pakeTy, PACCYMTHIBAR
Ha ee cOBIT, KOTOPBIN HOJIKEH YACTHIHO
KOMIEHCHPOBATh NMEPBOHAYANbLHEIE Pac-
xonbl. [NosBneHHe B «TPETBEM MHpe»
TAKHX 3KCIOPTEPOB pakeT cnocobeTso-
BAJIO CcO3maHHw mnorpebuTensckoro
PbIHKA, B KOTOPOM 3HA4YUTE/IbHAN YaCTh
PakeTHBIX TEXHONOTHil NOCTYNHA Kax-

0 500 1000 1500 2000
AANBHOCTE NMONETA, MUK

OoMy NnpH YCJIOBHH ONNATHI HANMHYHbLI-
mu. Mcenenosanue, npoeenennoe Mac-
CauyCeTCKHM TEXHOJIOTHYECKHM HHCTH-
TyToM B 1981 r., BeisBHo 10 TBepOo-
TOIUIMBHBLIX PAaKeTHLIX ABHraTenedt,
HMEIOIIHXCA HA OTKPbITOM pbiHKe. Ta-
KHe OBHratTenH crnocoBHBI NOCTABUTH
none3Hslil rpy3 B 500 kr Ha paccTosHue
no 1000 kM. [Isa Takux ABHraTelns,
janeficTBOBaHHBIX B PAa3/IHYHBIX CTYyTle-
HAX, MOTYT 3HAYHTElIbHO YBE/MHYHTh H
MONIE3HYIO HATPY3KY, H AAJILHOCTb NoJe-
Ta.

HecmoTps Ha TO uTO ycoBepUIEHCTBO-
BAHHbIE CHCTeMbl ynpaejieHHs Oammm-
CTHYECKHMH pakeTaMH B HACTOHALLEe
BPEMS, OUEBHIHO, HE IKCTOPTHPYIOTCH,
oHH He TpebyloTca nns BOOpYXKennit Ma-
noro paamyca. 1o obbscHAeTCH TeM,
yTo y GannucTHuecko# pakeThl ToOu-
HOCTh Monananus o6paTHo nponopuHo-
HaibHA ee paamycy aeficreus. OTHoCH-
TensHo rpybas cucrema ynpaBieHHs
cniocoGHa KoHTpONHpoBaTh OWHOKY Ka-
KyleHcs ckopocTH (DOCTHIHYTOM K MO-
MEHTY BLIKJIKOYEHHS OBHraTens) ¢ TOU-
HocTeio 0,3 m/c. lNonmobuas owmbka
npuBena 6w Kk ToMmy, uro Goerosnoeka
npy gansHocTH nonera 8 000 kM oTKIIO-
Hunace Ob1 ot uenu Gonee yem Ha 1,5 kM
H Bcero Ha 150 M npu panuyce nefcTBHR
B B0O kM.

Kak npasuno, rpybas cuctema ynpas-

nexHus Moxer ObITE CMOHTHPOBAHA HAa
6a3e IMPOKO NOCTYNHBLIX HABHIALHOH-
HBIX CHCTEM IS CaMoOJieToB. TouHee,
(hyHKUHA HABHraUHOHHON CHCTEMEI ca-
MOJIETa CYLUECTBEHHO OT/IHYAETCH OT
3amad cHCTEeMbI ynipasiieHus GannmuctTh-
uecKoil pakeTsl: camoneT crabunu3aupy-
€TCA B [BYX H3IMEPEHHAX, paKkeTra — B
Tpex. [1pH cCOOTBETCTBYIOLLEM TEXHHYE-
CKOM coneiicTBHH 3TH npobneMsl MOX-
HO DpeofoneTh: TEXHHYECKOe comelcT-
BHe camo 1o cebe B HEKOTOPOM cMBIC/E
AB/IAETCA TOBapOM, H Bee Bonbluee yHc-
J10 HHXKEHEPOB H OPraHH3alUMA CTPEMAT-
¢l cTaTh-00BEKTOM NPONANKH.

TEYEHME nocneanux 30 ner atn

MOJHTHYECKHE, IKOHOMHYECKHE H
TeXHoNorH4Yeckne (akTopsl NpHBe/ln K
MOABNEHUIO LIENIOT0 PAMA CTPaH, HMElo-
LIMX HA BOOPYXXEHHH paKeThl, crnocob-
Hbie HeCTH ODbIuHbIe, ANEPHbIE H XHMH-
yeckHe 60eronoskH (Moceante Ha3bIBa-
IOT sANEPHLIM BOOpYXeHHeM ans Gen-
HBIX). MBI npeanaraeM JOKAad O cero-
JHSALIHEM MOJIOXKEHHH, OCHOBAHHBIN Ha
[aHHBLIX OTKPLITOM NUTEpaTYpPEI M APY-
HX HECEKPETHbIX MAaTEPHAJIOB.

HM3paunb, Kak H3BecTHO, obGnanaer
Haubosiee nepenoBol pakeTHOR mnpo-
rpamMmoit 3a npeaenamu « bonsuoit ver-
BEPKH», OCTABHB HA BOOPYKEHHE CBOIO
nepsyio pakety «Mepuxo I» B 1973 r.
[Nepronauanbubiil BApHAHT HMEN HOCTa-
TouHBIf panHyc nelicTBHS ONA NOpaxe-
Hus ueneit B Erunte u Cupun, HO He B
Hpake, HUpane, Jlusuu # Caynosckoit
Apasun. BeposTho, K paipabotke cro-
et cobGcTeennolt pakersl Gonsio nanms-
HOCTH H3IPaWIbTAHE MNPHCTYNHIH B
1975 r. B peaynbraTe Obina co3maxa
OBYXCTYINEHYATas TBEPAOTOIIHBHAS Pa-
kera «Mepnxo Il», xoTopas ycneio
npouuta HenbiTauuA B 1987 r. Takas xe
pakera, oOcHallleHHads TpeTbell cCTy-
neHbHo, Mo Beell BUAMMOCTH, BhIBENA HA
opbuTy nepsbiit H3paHALCKHA CMYTHHK B
1988 r. TexHuueckuit aHaNIH3 CTAPTA NMO-
3BONAET NPEANoNoXHThL, 4To «Mepu-
xo 1I» MOXeT N0CTABHTD MOJIE3HYIO Ha-
rpy3ky maccofi 1 000 kr Ha paccrosHue
2 400 kM, nmubo 600 kr Ha 3 500 km.

He wncknioueHo, 4To pakeTsl THNA
«Mepuxo» ocHamaloTcs snepHbimu 6oe-
ronosxkamy, sero M3pauns u He oTpHLA-
er, ¥ He noaTeepxnaaet. Obnanas pagu-
ycom meficrus 1 500 km, «HMepuxo I1»
cnocobua moctHub 00O TOYKH Ha
TeppuTopun Erunta, Cupun, Hopna-
unmn, Upaka, Upana, rocynapcre [lep-
CHACKOTO 3anmMBa H HAXe OTHOEeNbHbIX
pafionos CCCP. [Mo mobuiM Mepkam
«HWepuxo 1I» npencraenseT yrposy u
ABNAETCA coepxupalowmMM dakTopom
ans npotusHukos Mapauns, KoTopsie
eule He obnanaloT sOepHBIM H pakeT-
HBIM TOTEHUWanoMm. JTa cTpaHa, Bo3-
MOXHO, NPOAOC/IKAET NONAYYaTh Mno-
MOILb H3-3a py6éXa M ecTh OCHOBAHHS
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CYHTATH, YTO MO BONPOCAM PA3IBHTHA
pakeTHoOl TexHnkH Mapauns coTpynHH-
yan c¢ Hpanom, Tafisanem, [IOxHo-
Adpuxkanckoit PecnyGnuxoh u Kuraem.

Eruner, cyas no BceMy, rotoB K TO-
My, uToObI co3nats cBo# coOcTBEHHBIR
apcenan paker OonbIlNOH nanbHOCTH;
neficTBHTENBHO, OH Obin mepBo#t cTpa-
Holi, He 13 « Bonblol yeTBepKH», Npel-
npuHABlIeH NONBITKY K co3nanHio cob-
creeHHbiX pakeT. Ho nporpamma, name-
yenHas B Hayane 60-x ronos npe3uacH-
tom M'amanem A6nens Haccepom u nipo-
BOOHMMAA TIPH cOonefiCTBHH HeMELKHX
CHELHAIIMCTOB 1O PAKeTHON TEXHHKe, He
yBeHyanack ycrnexom. 3atem Erunmer B
coTpyaunyecTse ¢ ApreiTHHofl 1 Upa-
KOM TMPHCTYMHIT K MPOH3BOACTBY TBEP-
OOTOMJIMBHON pakeThbl ¢ HHEPUHANIBHON
cucTemofl HaBeleHus, umetowiell pannyc
peficreun or 800 no 1 000 kM, HO KaK co-
obmaeTcs oTKasancs oT nanbHefuero
y4acTHA B npoekTe B centaAbpe 1989 r.
Onuaxo Eruner Hauan npon3BOACTBO
paxer ¢ paauycom 80 km H TPOBOAMT pa-
60THI 110 ycOBEPILEHCTBOBAHHIO PAKET bl
«Ckan-b», BOIMOXKHO, NPH MOMOLUH
Cenepro#t Kopen. [MocTasnasiuascs B
Eruner Coeperckum Coloiom pakera
«Cxan-b» MOXET mOCTHIATL TEPPHTO-
pun JluBuH, a pasmeuiennas Ha Cunait-
CKOM n-Be — Bonblueil yacTH TeppUTO-
pun Mapanna w Mopnauuu. B 1989 r.
CHIA npenbssunu oOBHHEHHN TATH
erHnTAHAM, BK/IIOYAA IBYX MOJIKOBHH-
KOB €rHneTcKoi apmum, sKoOsl 3a mo-
nuiTKy npuobpectu nns Erunra amepn-
KaHCKYIO PaKeTHYIO TEeXHOIOTHIO.

Jlusun BeseT neperosopsl ¢ bpa3unu-
ell 0 3HAYHTEe/IbHBbIX MOCTABKAX BOOPY-
WEHHA, OYEBHOHO, BK/TIOYAad MOCTABKY
paket ¢ paadycom neticteus no 800 km.
B npouunoM roiy oHa, No-BHIHNMOMY,
nbiTanacs npuobpecTH kuTalickue pake-
Th! «CSS-2», Ho GesycnemHo, Cyuiect-
BYHOT HENOATBEPXKNEHHLIEC JaHHBIE, YTO
JIuBHA NPOH3BOAMT pakeTy «daTHx» c
panuycoM neitcteua 500 kM.

MUpax cpenn Bcex apabekux cTpas
nposeiser HanOonbluylo HacToituM-
BOCTh B 0DnanawuM cTpaTerHyYecKHMH
BHOaMH BoopyxeH#uit. [Tporpamma JToit
CTpaHbl IHKTYETCH, BEPOATHO, HE TOJMb-
Ko KoupukTamu ¢ Mpanom, Mapaunem
# CupHell, HO H SBHO BbIpaKEHHBIM
CTPEMIIEHHEM K JTHAePCTBY HA BrmkHeM
Bocroke. Pasnoobpa3usie ycuima Hpa-
Ka B obnacTH pakeTHsIX paipaboTok B
OCHOBHOM CBOZSTCH K NOMbITKAM MOIH-
tuuuporats pakeTs! «Ckan-b». Pakera
THNa «XyccelH» HPaKCcKoro npoMiBo-
crea Dosiee uem BABOE NMpeBOCXOOAHNT
«Cxan» no HOanbHOCTH, HMES DaIHyC
peficteua go 600 km: pakera «AB6acy,
HaxoAsALIasAcA NOKa B CTanuK papabot-
KH, KaK oxuiaercs, Gyner umers panu-
yc nelicreus 0o 900 km. Cpens clHcTeM,
CTOSILLMX HA MOPOre NPOH3BOOCTEA, Ta-
KHe pakeThl, kak «TaMMy3» ¢ nansHoc-

o0 2000 kM, TpexcryneHuaras
«AGHua», ycneuiHO MCOBLITAaHHAsS B He-
kabpe 1989 r., a Takxe TakTH4eckas
NpoTHBOpakeTHas cicTteMa «Pao»n. He-
nasHo HMpak nomgmucan cornailesde ¢
Bpa3unuefi o mpodeccHoHanbHON nofa-
FOTOBKE HPAKCKHX HH)XEHEDOB Mo pa-
KeTHOM TexHuke. M3BecTHO, uTO cekpeT-
Han cnyx6a MUpaka neiTaeTca oBnaneTh
TexHonorHelt NPOM3BONCTBA HNEPHOTO
OpYKHSA.

Hpau B nenasnett poftue ¢ Mpakom uc-
NOJIb30BalN 3HAYMTENLHOE YMCIO pakeT
maniofi OanbHOCTH, NpHuYeM B Oonb-
IUMHCTBE cCJiyd4aeB 310 ObinM pakeTsl
«Cxan-b», npuobperernbie y CesepHoit
Kopen u Kunras. Ecte nawssie, 41O
Hpan nonyuaer nomotitk o Kuras, M3-
pauns u Ceseprolt Koper B cO3OaHHH
pakeT ¢ paauycom nedicreua 40, 130 u
320 kM.

HHJELHH B mae 1989 r. nopasmna
MHD, 3aNYCTHB OBYXCTYNEHYATYIO
GaniHCTHYECKYIO pakeTy C panuycoM
neticreua 2 400 kM. Pakera, Ha3BaHHan
«ATHH», CO31aHA HA OCHOBE TEXHHYE-
CKHX pelueHu#t, paspaboranubix ®paH-
uHrell 1 CoBerckum CoOMO30M O/ KOCMH-
yecKol TexwHkH., Kak HH CTpaHHO, HO
ewie HakanyHe crapra CIIA rorosunucs
npenocTabuTe MHAHM NONONHHTENRHO
HeKoTopbie pa3paboTku B oOnacTH Koc-
MHUECKON TEXHMKH, H, HE HCKIIHOYEHO,
4YTO celyac OHH NPOMOHKAIOT [ENaTh
3T0.

«ATHH» — 3TO pe3ylbTAT NpPOrpam-
Mbl Hecnienosanuft, HayaTo B 1967 r., B
paMKax KOTOpOH MnocneloBaTeNibHO CO-
3nasanuck Bece Donee coBepleHHbIe pa-
Ketbl. Huaua ¢HHaHCHDYET LHPOKO-
macuiTabuylo nporpaMMmy co3laHHS
DBHraTe/lbHOH CHCTEMBI H CHCTEMbI

ynpassnenus. Crpasa crniocobxa cosnma-

BaTh coOCTBEHHBIE TBEPAOTOIUIHBHBIE
pakeTHbIe [IBHraTesu, a cefiuac cTpouT
HECKOJIBKO PaKeTHBIX HCIBITATE/IbHBIX
nonuroHoB. Her ocHoBauu#t comHe-
BaThCA B TOM, 4TO NpH Xenanuu UHanus
cniocobHa co3nark pakety W Goneuiero
panuyca nefiCTBHA N0 CPABHEHHIO C TEM,
KOTOpPbIA HMeeT « ATHH».

OTBepPrHYB MeXIYHAPOOHBIH KOH-
TPOAb HAO NPOBOAHMBIMH B CTpaHe
fANepHBIMH -nporpaMMamu, MHaus npo-
JleMOHCTPHpOBana c¢BoM crnocobrocTH,
NMpoBens OTKPHITHIA AAEPHBLIA BIPHIB B
1974 r. [lpaBHTENILCTBO OTPHLAET Nepe-
BOMl MpOrpaMMbl HA BOEHHbIE HYXIbI,
HO HCTIBITAHHA «ATHH» JIHIIAIOT I0BE-
pHs nonoOHbie 3asBNEHUA.

INaxucTaH yTeep)KaaeT, 4TO B CTPaHe
HCMBITaHbI ABa cOOCTBeHHbIX THNA Gan-
NHACTHYECKHX pakeT «XapT-1» n «Xapt-
2», ¥ coobmaer, uro «Xaet-1» cnoco-
GeH HECTH NOJIE3HYIO HATPY3Ky no 550 kr
Ha paccrosuue 100 kM. Cyns no coob-
LIeHHAM B npecce, «XasT-2» Q0CTaBJIA-
et Goeronosky macco#t 500 kr Ha paccTo-
sisne 300 kM. Ecnn 3T0 Tak, To pakera,
OeaycnosHo, paspabaTsiBaniacs C 3apy-
GexHolt nmomoiiblo, BO3MOXHO H3 Ku-
Tas. B okrabpe 1989 r. [Nakucran 06ba-
BHJI O TI/TaHax CO3aHus PaKeThI ¢ PAIHY-
coMm neficreua 600 kM.

IakHcTaH OTpHLAET, 4TO OH cobupa-
eTcA C03naTh 3anachkl ANEPHOTO OpYy-
JKHA, HO B TO e BpEMA BO3pa)kaeT npo-
THB MEXIYHAPOAHOrO KOHTPOJA HAl
nposoauMoil UM nporpammoit no obo-
rauieHnto ypana. Kpome toro, llaks-*
CTaH CTPeMHTCH JIOB!:ITI: TEeXHOJIOTHIO,
CBA3aHHYIO ¢ NPOH3BOACTBOM AIEPHOIO
OpPYXHA TIYTEM IUMHOHAXA H HEe3aKOH-
HbIX 3aKynok. B cBoe Bpems ObiBlumit
rnasa [lakucrana 3ynebukap Asm
BxyTTO, Kak coobiialoT, 3adABMJI, 4TO,
ecnu notpebyercs, Haceneuwe Oyner
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BbIC 6bIIIO 0Ka3aHo TexXHHuYecKoe coneit-
CTBHE CO cTOPOHBI upM M3 3ananHoi
Esponst, 2 Eruner u Mpak okasanu du-
HaHCOBYIO MOMIEPXKKY. 3aKntoueHHe co-
rralleHHs O pe)xHme KOHTPOoJIA 3a pac-
npocTpaHeHHeM pakeTHLIX TeXHOOTHH,
OMIHaKo, cnoco6CcTBOBAMNO 3aMeUIeHHIO
nepena4u oTHOCAIKXCA K 3ToM obnacTu
TeXHHYECKHX pelueHui; NpeanosioXxu-
Te/lbHas CTOHMOCTb PakeThl B CBA3H C
NpHMEPHO  J10
3,2 Mapa. A0, H MPOU3BOJCTBO BCETO
nuwb 400 paxer, Takum obpasom, «ob-
xonuTcA B koneeuky». Oba apabeknx ro-
cynapcTea B Konue 1989 r. oTkasanucek
OT yuacTHs B coBMecTHOH paspabotke,
a HelaBHO H ApreHTHHA NNPHOCTAHOBHITA

Bpajuwma B paMkKax coefl KocMHuec-
Kol nmporpaMMsl co3fana YeThipe NoKo-
JIEHHS XOpOILO 3apeKOMEHIOBaBILIHX Ce-
65 pakeT npH TEXHHYECKOM COAEHCTBHH
esponefickux crpau, Kauane! u CIIA.
B nacTosillee Bpems ase komnauuu Or-
bita u Avibras TpancopMHPYIOT TEXHO-
JIOTHIO, 3aKJIIOUYEHHYIO B 3THX pakeTax,

Kura#t npepocrasun bpaiwiuu pa-
KETHYIO TEXHOJIOTHIO, BK/IKOYAsA, HaBep-
HOE, H cHCTeMbl HaBeneHus. Komnanus
Orbita paspabatbiBaeT pakeTy ¢ HHep-
uHanbHOH cHcTeMOH HaBeleHHHA, CNo-

12 B MHUPE HAYKI-1990/ N° 10
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«ecThs TpaBy» pamM Toro, utobml co-
anate HAH npHoOpecTH npoTHBOBEC
agepiomy notenumany Humau. Tlo
olenkaM ®onaa Kapuern 3a mexnayHa-
ponusiit Mup, INaxucran nubo yxe ume-
eT neicTByIoLIHe AnepHbie 60eronoBkH,
nubo eMy OCTanock caenarb caMoe Ma-
noe, yTobBI 3aNMONyYHTH HX.

wno-Adpuxanckan Pecniybmika 065-
SIBHJIA, YTO OHA HCNbITANA COOCTBEHHYIO
cucTeMy BannucTHYECKHX paKeT B HIONE
1989 r. Coob1uaroT, 4TO B CTPaHe co3aa-
Hbl B¢ pakeTHbie Ba3bl, OOHA H3 KOTO-
pbIX HAa ocTpoBe Mapuos, apyras — B
nycreiie Kanaxapu. HM3paune okazan
IOAP TexHuueckoe coneiicTeue, BO3-
MOXKHO B 0OMeH Ha oboralueHHbIf ypaH.
Ecnn IOAP 3axouer co3aaTh sijlepHOE
Opy)XHe, 4TO, KakK OHa YTBEpXKIaeT,
MOXHO caenatk B moboft MomeHT, TO
BGyneT BeckMa pa3yMHO CTPOHMTH pake-
Thbi, NOCKOJILKY CcTaperolumit dnot Gom-
GapaupoBLiHKOB He crocoben 3ddex-
THBHO [OCTAB/ATH TaKkOe OpYXHe.
IOAP Takke NPOTHBHTCA MEXIYHapOa-
HOMY KOHTPOK Han cBOeH AnepHOH
nporpamMmoli, HeCMOTP#S Ha TO YTO OT-
KPbITbIX  HCMBITAHHN  He MPOBOIM -
nock.

Talsaubr paspabotan coOcTBeHHyHO
Gannuctuueckyio pakety «I pun-Bu»
(paauyc 100 kM) B 70-X ronax, HCNOMb-
3ysi, BEPOATHO, TEXHOJMOTHIO NMPOU3BO-
cTBa paketbl «JI3uc», mMpemocTaBieH-

Hylo Mapaunem. Kax coobuwaror, B
cTpaHe BenyTcsa pa3paboTkH pakeTh!
non HalpaHHeM «Cxalt-Xop3», umelo-
weft paauyc 1 000 kM, a B ceHTa0pe npo-
uiioro roaa 6einu o6HapomoBaHbl Mia-
HbI O 3aMyCKe CIYTHHKA Ha HH3KYHO Op-
6uTy B 1994 r. Talieaus noanucan doro-
BOP O HEpPAcNpOCTPAHEHHH SOEPHOrO
opyXus, 4To GeaycnoBHO BecbMa NpH-
BETCTBYETCH, YYHTBIBAA €70 PACLUHPAIO-
LUYIOCH AOEPHYIO NPOrpaMMmy.

Cepepras Kopes paspaborana yco-
BEPLUEHCTBOBAHHYD MOOeNsL pakKeThbl
«Ckan-b», BepoATHO, ¢ HCMOML30BAHH-
eM KuTalckoll TexHONOIMH H MPOH3BO-
OWT B HACTOMALLIEE BDEMA €€ HA IKCTOPT.
Kak cnenyer W3 coobuieHH#t, cTpana
oka3eiBaeT coneticteie Erunty u Upany
B CO30aHHH NPOMBILLNEHHBIX MOLIHO-
creifi MO NPOM3BOACTBY pakeT THNA
«Cxan-B».

AprenTHHa H Bpa3sunusa pazpaboramn
pakeTshl, NpeaHa3Ha4YcHHbIE B OCHOBHOM
115 IKCNopTa. ApreHTHHCKas NPOMBILL-
NIEHHOCTh «BBIPOC/A» H3 KOCMHYECKOH
nporpamMbl, Hayato#t 30 ner Haszand.
B 1980 r. oHa co3nana ogHOCTYIIEH4A-
TYIO pakety C paadycoM aeHcTBHA
100 kM, a B 1982 r. Hauana pa3paGoTky
OBYXCTYNEHYATON pakeThl NOA HA3BAHH-
em «Konnop I», npeana3zxauasluefics
118 nocTasku OoeronoBkH BecoM 45 Kr
Ha paccrosuue ot 800 mo 1 000 kM. dnn
co3nanua pakersl «Korpop II» Bnep-

cobuyro noctasnaTs rpys maccolt 500 kr
Ha paccrosa#e a0 150 kM. Pakera ¢up-
b1 Avibras umeeT B gpa pa3a 6onsuyio
Harpyaky H panuyc neficreus. JIHBHA H
Hpak, kak coobluaercs, MPOSBUIH 3aHH-
TEPECOBaHHOCTh B ee 3aKynke. Avibras
Takke pailpabaTbiBaeT pakery ¢ AaJib-
HocThio niosieta no 1 200 kM.

DTOT cpaBHMTENbHBIA nepedeHb Ha-
LIHOHAMBHBIX CTPATErHYECKHX CHIT MOX-
HO PACCMATPHBATL KaK HHQOpMALHIO K
pasMmeiiiniensio. lpuBenennslie ceene-
HUA C/leYeT paclieHHBaTh He Gonee Kak
MpHMEPHbIH yKa3aTenb, ¢ NOMOLIBIO KO-
TOPOro MOXHO CYIHTb O BOEHHOM M 1O-
NHTHYECKOM MOTEHLMAanNe Ka)xaoi crpa-
Hbl. IpH paccMOTpeHHH THX apceHa-
OB TéM HE€ MCHe€ BaKHO NMOMHHTD, 4TO
MOLLEL CTPATErHYeCKOro BOOPYXEHHS
HENBb3A ONpPeae/iHThL B aﬁCOﬂK}THbIX no-
Ka3aTe/nx. BB)KHO. ONHAKO, HMETH B BH-
ay cnocobHOCTE 3TOTO OPYXHR HaHO-
CHTB YOaph! 3a NpeaenaMH THHUH (QPOH-
Ta H YIpOXaTh CKNaaam, 3aBoaamM H ro-
podaM NpOTHBHHKA. PﬂKeTbI, KOTOpkIE
CBEpPX/IEpP>KaBbl NMpeaHa3lHa4YaroT a4 1no-
paxenns uenel na none 6os, MoryT ner-
KO pa3pyliats CTOJMILI MalbiX rocy-
OapcTB, TakMX Kak JluBaH, MNIH rocy-
napcTe nCDCHHCKOFO JanHBa, Kak 3TO
ObiI0 NMPOAEMOHCTPHPOBAHO B XOlIE
HpaHO-HPakKcKo# BOJHBI.

Eule oaHHM YPOKOM 3TOTO KPOBAaBOIO
KoHpnukTa crana obuapyxusiuascs
MOLIE XHMHYyecKoro opyxusa. [Nlporue
MACCHPOBaHHbLIX ATAaK HPAHCKHX BOHCK
Mpak Hernionb3ioBan cMepTensHO aefcT-
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BYHOLIHH WNOpHT, a celdac, BEPOATHO,
npuobpen 6onwsiuoi Habop Gonee cospe-
MEHHOIO XHMHYECKOTO OpyxHA. JIusus
YBHOENA B 3TOM NPHMEP /UNA noapaxa-
HHHA, O Y4eM MOXKHO CYIHTb MO MONYYHB-
LIHM LIHPOKYH) OTj1acky MomnbiTKaM 3a-
NONIYYHTE TEXHOJIOTHIO XHMHYECKOTro
OpYXKHS.

BeaycnoBro, cBepxaepxaBbl HHKOra
He 3a0BIBAJIH O XHMHYECKOM OPYXKHH.
CCCP ckonctpyuposan «Ckan-B» Tak,
uTO 3TA paKeTa cnocobHa HecTH XHMH-
YECKYH H AAepHYH GOeroloBKH Hapaay
¢ dyracHoll. U3BecTHO, uTO cnocobHoc-
ThHO MPOH3BOAHTL XHMHYECKOE OPYXXHE
obnanarwT cnenyromme ctpansl: Mpaw,
Wpak, Jlupus, Cupus, Kutait, CepepHan
H Oxnasa Kopes, TaiiBanb 1, BO3MOX-
Ho, M3pauns. Eruner, cyns no scemy,
TOXE€ CTPEMHTCA CO3[aTh MOTEHUHAN
XuMHyecKkoro opyxus. [lepsbie yeTsipe
CTPaHB! NPOABNAKT Haubonee BbIpa-
HKEHHBIA HHTEpPEC K OCHAILEHHIO CBOHMX
paker tHna «Ckan-bB» XUMHYECKHMH
DoeronoBkaMK, NOCKONBKY BCE OHH MC-
ObITBIBAIOT YIpo3y AAEPHOro yaapa co
croposbl M3pauns. CupHs, kak coob-
LLIAKOT, Y)Ke OCHACTHI/IA CBOM PaKeThl XH-
MHYECKHMH 3apaiaMH.

ACKOJIbKO sddexTusubr Oynyr
CYILECTBYIOIHE B «TPETHEM MH-
pe» DannHcTHYeCKHe pakeThi B ciy4ae
sofHbI? [laxe Ge3 agepubix 6oeronosok
OHH MoryT ObITh BecbMa pa3pyllHTENb-
HeiMu. Pakera «Ckan-B», BbINYyCTHB
550 kr raza VX ua Beicote 1 300 M Hang
B3/IETHbIM MOJIEM a3pOOPOMA, MOXKET
YHHUTOXXHTh MOJIOBHHY moneft B 30He
wipuHoit 800 M 1 ankHol 4 kM, copHel-
THPOBAHHOMN MO HanpaBJIeHHIO BeTpa.
3TOro AOCTATOYHO AMNA TOro, 4Tobbl
BLIBECTH 23pOAPOM H3 CTPOS, H YK TEM
Gonee yHHuTOXHUTE ropon. Takoit xe no
Becy 3apsaa 0ObIYHOTO B3PLIBYATOrO Be-
1LIeCTBA MOXET YHHUTOXHTHL 3MaHHA B
panuyce 50 M u yOuTH monell B panuyce
Gonee 140 ™. bBboeronoBka Maccoit
2 000 Kr, nIaHHPyeMas Ul YCTAHOBKH
Ha cayl0BCKHX paketax, bonee uem ya-
BOMT 3ToT paamyc. Kacetnbie GomBei
eitie Gonbiue ycunar 3tot addexT, 6yny-
4K cnocobHbBI NoaopBaTh BoNbIIOE uNC-
1o pe3epBHEIX DOeBLIX CKN1anoB Ha 6onb-
wo# niowanu; 3To 6yneT yxe MaccHpo-
BaHHBIA, a He TOYeHHbIH BIPLIB.
TouHoCTE NONANAHKA ABJIAETCH BAXK-
HbIM (DaKTOPOM B OLIEHKE PA3PYILIHTE/b-
HOM cunbl. B obBueM Bune ona mameps-
eTcs «kpyrosoli BeposTHO#H owmOkoH»
(KBO), reomeTpHuecKH OIMHChIBaeMOM
nnuncoM, Donbluas v Manas ocH KoTo-
poro oTpaxawT MakCHMAJIEHBIC OTK/IO-
HEHHSA BAOJIb H NONEPeK TPAeKTOPHH NOo-
nera pakeTbi. Haubonee npuMHTHBHBIE
CHCTEMBI HABE[IEHHHA, HCNOILIYIOLIHE
HHEPLMAIBHYIO CHCTEMY, 3aHMCTBOBaH-
HYHO M3 HABHIallHOHHON CHCTEMBI camMo-
nera, Oynyr HMeTb OepPHBAILHOHHYIO

owmbky B npenenax ot 0,6 no 1,2 m/c
nocne Beiropauus tomnusa. KBO B
3TOM cllyqae COCTaBHT NpuMepHO 330 M
Ha paccroaHuH 320 Kkm. ’

B npHHuMNe CYLMIECTBYIOT TAKHE TeX-
HHYECKHe PElIeHHs, KOTOpbIe cnocobHbI
obecnieunts Gonee TouHOE HaBeneHHE
paker. 20 neT Ha3an B HECEKPETHOM M0-
Kjane NPHBOOMJIOCL ONHCAHHE HHEPLH-
ansHOM cHcTeMBl HaBeaeHHf, cnocob-
HOM cokpalars OwHOKH nepHBaLHH o0
0,13 M/c; celtyac 3Ta TeXHOJIOrHA HABED-
HAKA pacnpocTpaHWwiack BO MHOIHX
cTpaHax «TpeTkero mupa». Ecnu 3to
taK, To KBO B Takom ciyyae yMeHbLIa-
etca no 70 M va paccrosuuy 800 kM u no
40 m Ha paccrosHuH 300 xM. DToro
BIIOJTHE [IOCTATOYHO NN TOro, uTobbI
thyracHbie 60erosoBKH CMOTJ/IH YHHUTO-
XHUTH BONBIIYIO YACTh TOUEYHBIX Leselt,

" @ KacCeTHbIE H/H XHMHYECKHE CMeTH

KOHLEHTPAUKH BOACK ¥ ropoad.
CyuiecTByeT TAKXKe H NCHXOJIOrHye-
ckaft akTop B oueHke Goepoit 3ddex-
THBHOCTH ﬁa.I'LI'IHC‘!' HYEeCKHX pakeT, no-
CKOJILKY OHH NOAPLIBAIOT CHITY K CONPO-
TuBnennto. Teicsua paketr «Pay-2», Ko-
Topblie I'epMaHns 3anycTHIA HA TEPPH-
TopHI0 BenukoOpHTaHuM B KOHlle BTO-
poit MHpoBO# BOHHBI, B HeficTBUTENbHO-
CTH He OTJIMYAIHCE TOYHOCTBIO Nonana-
Hus. Ho ux 450-kunorpammossie Goero-
JIOBKH MPOH3BE/IN Ha aHIJTHYAH He MEHb-
wHi yxac, yeM Gonee maccHpoBaHHbIe
6ombapaHpOBKH, NpEANpPHHSATBLIE rep-
mMaHckuMH BBC 3a HecKonbKO neT Oo
toro. ToT Xe ncuxonoruueckuit ad-
thexT Bb171 AOCTHIHYT M NPH 3aMYCKE Thi-
CAYMH paKeT B Xo/ie HpAHO-HpAaKCcKOH Boit-
Hbl (enMHCTBeHHBIH pa3, korga Owino
NMPHMEHEHO TaKoe opyxue). MaccHpo-
BaHHbIMH PaKkeTHBIMH yaapaMH no Tere-
paHy Mipak yHHYTOMXHI JTHIIb YaCTh TO-
ro Konuuectsa monel, kaxoe 6110 you-
TO Ha (PPOHTE NPH OTPAKEHHH HPAHCKHX
HacTymieHH#l o MeTomy <«OKHBOR BOJ-
HBI», OOHAKO CYHTAETCH, YTO HMEHHO
pakeTHble 0GCTpeNnbl ChIrpaiH periako-
Wy posik B TOM, uT0DBI 3acTaBHTE
HPAHCKOEe PYKOBOACTBO COTNACHTBCA Ha
neperosopsl O nepeMHpHH B 1988 1.
YuuThiBas BCcEe CKalaHHOE, MOXKHO
caenath BBIBOA, YTO pakeTh! AeHcTBH-
TeNbHO HAIOT NPEeHMYILUECTBO B XoOe
BofiHbI. 3TO He 03HauaeT, OHAKO, YTO
TOHKA 38 pakeTaMH fABIAETCA MJIOHOM
XO/IONHOrO pacyeTa B CONEPHUYECTBE
Mexay rocygapctBamMH. B Heft ecTh ®
neMeHT pecTabunusupyroielt Hppaum-
oHansHOCTH. Cama noneiTka npuobpe-
CTH OpYyXHe MAacCOBOr0 MNOPaXeHHA
MOXET CIpPOBOLHPOBATh TPEBEHTHB-
HbIR yaap CO CTOPOHBI IPOTHBHHKA, KO~
Toporo cobupanuce coepxHBaTh. Bo-
Jiee TOIO, CTpaHa, KOHUEHTPHpYyHILLas
CBOH CKYAHBIE pecypchl HAa DPaKeTHBIX
nporpamMmMax, MOeT JIHIIHTb CBOH BOM-
cKka APYTHX BHOOB BoopyXenui, Goe-
NPHNAcoB, MHXXEHEPHBIX COOpPYHKeHHH,

Goepoil NOArOTOBKH H TEM CaMbIM CHH-
3uT 60eBYIO rOTOBHOCTD.

BeTynnenne HOBBIX rocyanapcTs B pa-
KeTHYIO 3noxy Oyner HMeTh MONHTHYE-
CKH#l OT3BYK ellie 10 TOro, Kak HX paKeT-
Hble Boficka npHoDOpeTyT cooTBeTCTBY-
Hollie€ BOEHHOE 3HAYEHHE. Kak MHHHMYM
18 cTpaH, NoO-BHAMMOMY, PELUMSIH, Y4TO
HeocszaeMas LeHHocTh oOnagaHus pa-
KETAMH TIEPEBELLIHBAET WX CTOHMOCTh H
onacHocTb. OHM ABNAIOTCA CHMBOIAMH
TEXHHYECKOrO Tporpecca M NONHTHYE-
CKOro MPECTHXa, T. €. BbINOJHAIOT Ty
e (PyHKUHIO, YTO H JHHeHHbIe Kopabnu
80 neT Ha’an — HeMpEeMEHHOE YC/IOBHE
CTATYCA BEJIMKOR nepiKaBbl.

KakoBbl e nepcrneKTHBbI KOHTPOJA
CNOXHBLIEHCA CHTyallHH, upesaToll pa3-
NHYHBLIMH OCNOXHeHHAMH, OnTuMmHc-
TOM 3nech OwbiTk TpyaHo. [ymaercs,
YTO, MOKa PaKeThl B «TPETbBEM MHpe»
OynyT KpHTepHeM HaUHOHANIBHOTO CYBe-
peHHTEeTa, MOBEPHYTH BCNATHL Npolece
HMX pacnpocTpaHEeHHMA OKAMXKETCH ASJIOM
HEJIErKHM.

BenukHe nepKasel ellie Kakoe-To Bpe-
MA CMOTYT YOEPXHBATh YaCTh CBOEro
TPAAMIIHOHHOIO TEXHHYECKOIO MpeBOC-
XOMICTBA, €CITH HEJAMEIUTHTENBHO COora-
CATCH OIPAHHYHTD YTEYKY COBPEMEHHBIX
nepenosbix TexHonoruit. Ho rnaexoe, K
YeMy OHH NOJIXKHBI CTPEMHTLCH, — 3TO
HaY4YHTHLCH BOCIHPHHHMATDL CHTYALHIO B
TOM BHE, KaK OHa ClIOXHNACk.

INonutuka CLIA B 6onbiueli crenexn
Ob1na chokycHpoBaHa Ha CHEPKHUBAHHH
PAcCnpOCTpaHeHHs pPacCMATPHBAEMOro
ABNEHHA, 4 He HA H3YYEHHH TOro, KakK
npenoTBpaTHTh Haubosiee onackbie ero
nocnencTeus. OueBHIHO, YTO HCXOHHbLIE
MOTHBBI, JieXKailiie B OCHOBe 3To# nonu-
THKH, B TEMCHHE NOCNEOHEro OECATHIE-
THA W3IMEHHNHMCh. B xauecTBe mepmoro
wara CIIA pomkebl nNpH3HaTL TOT
¢akT, 4TO BMELIATENbCTBO B pPerHo-
Ha/bHbie KOHGQTHKTBI TeEnepb yXKe He
mMoxeTr BbiTh cTronk nerkum. IMosromy
enpent CUIA npuoercs npunarats He-
MaJible YCH/IHA K TOMY, 4T0OBbI 1OCTHYB
KOHCEHCYCA MPH yNaXHBaHHH TOrO HIH
HHOTO PEerHOHA/MbHOrO KoHGNHKTA H
CTPEMHTLCA Pa3pPeLIHTh €r0 MHDHBIM
nyrem. Takolt KOHCEHCYC MOXET NpHBE-
CTH K CO3AaHHIO MEXaHH3MOB JIOBEPHSA H
Ge3onacHOCTH, BK/IIOYAIOWHX BIAHM-
HYIO OCBeIOMJIEHHOCTH H oOMeH BH3IH-
TaMH Ha 0OOpOHHBIE NMpPENNPHATHA H
KOocMOOpombl, 3abnarospeMeHHOe YBe-
pomiende o MenbiTaHHAX pakeT. 3TH
TaK Ha3bIBAEMble MEDb! YKPEIUICHHS [0-
BepHa H DOe3onacHOCTH OyayT CIyXHTh
YMEHBIIEHHIO B3aHMHON NOAO3PHTENb-
HOCTH.

KoneuHo, TakHe HHCTPYMEHTbI MHp-
HBIX yCTpeMJIeHHl sBNAiOTCH He Gosee
yeM NpU3HAKaMH NOMHTHYECKOH BOH H
MoryT GbITh HapylueHs! B ioboe BpeMs.
Tem He MeHee oHH MOryT cnocobeTso-
BaTh CO3AaHHIO hyHnaMeHTa nns Gonee
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HTenbHOro Mupa. [lpumepaMH MoryT
C/YKHTb HellaBHee COrjiallieHHEe MeXXay
Hunuent u [NakucTaHoM O HeHANaneHHH
Ha siiepHble 00BEKTHI APYT Apyra, Joro-
BOp Mexay AprenTuHoil M Bpasunuei
06 obmene BH3IHTaMH Ha BOeHHbIE 006B-
eKkTbl H 0OMeHe nHbopMauKelt 0 HanHY-
HBIX R/EPHLIX MOTeHUHanax (KoTopsie
HE HaXOAATCH MOO MeXIAYHAPOAHBIM
KOHTPOJIeM), a Takke HeodhHUHAnNbLHbIE
neperoBOpsi 0 PacnpocTpaHeHHH PakeT-
noro opyxus, kotopsie CHIA nposenn
¢ pajHuHBIMH cTpaHamu Banxuero
BocToka.

bonee  peficTBeHHBIA  MeXaHH3M,
BK/THOYAIOLIHH MEXOYHAPOOHYIO CHCTEe-
My rapauTuil 1 Habmonenuit, Henb3s Ha-
BA3aTh HACHJIBHO, OJJHAKO K TAKOMY Me-
XaHH3MYy MOXeT ObiTh NpOABIIEH HCTHH-
HbIl HHTEpec, €clii OH TMPENOCTABHT
WWIEHCTBO B NpecTHXHOM Kinybern. Ta-
koit xny® mor GBI OTKpBLITH AOCTYN K

NoABEMHOMY CPeNCTBY, WM «KOJJIeK-
THBHOMY HOCHTEJIIO», [/ifl NpOBEACHHS
neranbHbix pabor s xocmoce. OH, Kpo-
me Toro, Mor 61 obecneunTs cTabuis-
HbIfl loCTYN BCeX CTOPOH K HHbopma-
LIHH, oNy4YaeMO#H ¢ MOMOILILIO pajlBenbl-
BaTe/IbHBIX CIIYTHHKOB.

PeanbHan OlLeHKA CHTYalMH He A0J-
JHa NMPHBOAMTS K daranusmy. Pacnpo-
cTpaHeHHe GalTHCTHYECKHX DaKeT Hellb-
3A MOBEPHYTh BCNATb, HO HEKOTOPbIE ca-
Mbie OnacHbie NOC/NeACTBHA ITOrO ABJe-
HHA MOXHO mnpeaynpenuTs. [loMHMO
Beero mpouero CIIA pmomkubl corna-
CHTLCA C TeM, YTO HX BIIHAHHE HA FOHKY
BOODYKeHHH, OXBaTHBUIYIO BeCk MHD,
YTPaTH/IO NPEXHIOK CHY, H DOTOMY
OHH NOJUKHBI TPOSABHTE MYAPOCTS, Y4TO-
Obl cOXpaHHTBL TO BIMAHME, KOTOpOE
OHH ellle cnocoGHel oKka3bisaTs. Hukor-
lla eule CTaBKH B 3TOH Hrpe He ObuM
CTOIb BHICOKHMH.

Hayhka n oomeciibo

Ienrblit Ookmop

V. ®penu Andepcon —
nuoHep ceHomepanuy

J[ESl NMoHATE NpHpOAY HacneacT-

BeHHbIX 3a00nepannil Ha reHeTHYE-
cKkoM YpoBHe npHuuia Y. @penuy AH-
nepcoHy o4eHb paHo. OH nucan o6 atom
yKe B OHON H3 CBOHX CTYAEHYECKHX pa-
6ot B 1953 r. — Kak pa3 B TOT roa
IOx. Yorcon u ®. KpHK OTKpbLIH
crpyktypy OHK. Amnnepcony O6b11o
Toraa 16 ner. He nmpouuno M YeTwhipex
NeT, KaK OH cTan noayMblBaTh O TEHOTE-
panui, T. €. JIeYeHHH BPOKIEHHbIX FeHe-
THuecKH oOycrnoBneHHsix 3aboneBaHui
nyTeM OONOJHeHHs AeheKTHBIX IeHOB
HOPMAJTBHBIMH.

Ceftyac AHOepcoH B cBOell TecHOBa-
ToH «KOHTOpe» HaunoHanbHbIX HHCTH-
Tyros 3nopoBbs (HH3) B Beresne
(t, Manwucos), roe OH BO3rIaB/ifeT OT-
nen monekynapHo#l remaronoruum Ha-
UMOHANBHOrO HHCTHTYTa cepaua, Jer-
KHX H KPOBH, FOTOBHTCA K mepeBo#t no-
NbITKE MPaKTHYECKOTO NMPHMEHEHHA re-
HOTEpaneBTHYECKOro mnoaxona. Ecau
cﬁpocun €O CHETAa HEOXKHIOaAHHBIE MOME-
XH, TO OCEHbI) 3TOI0 rofid POAHTEIIH O~
HOTO MNH HECKONBKHMX THMemno DonbHbIX
nereft nanyT MOAMHCKY O COrJIaCHH Ha
HOBOE JKCNEPHMEHTA/ILHOE JICUEHHE.
Peub uer 0 geTsx, cTpajaiollinx ped-
KHM CMCPTE/IBHBIM jabonepaHHeM —
TRXEbIM KOMOHH HpPpOBAHHBIM HMMYHO-
nepuuTom (TKHUL); iunpokyio n3secT-
HOCTb NONYYHI cayuaft aToro 3abonesa-
HHA B XbHOCTOHE, rae bonbHON ManbuuK

no HMend [e#iBun nposen 66nbiuyo
YacTh CBOEH )KHM3HH B IUIACTHKOBOM Ka-
Mepe.

Jaxe BO BpeMs HHTEPBEIO AHAEPCOH,
no cyTH, He nepectaeT paborare. Cno-
KoHMHO H NpOAYMaHHO OH paccKa3blBaeT,
KaKHe «HCXO[Hbie naHHble» H obctos-
TeNbCTBA NPHBEIH K TOMY, 4TO OH CTal
MHOHEPOM reHoTepanuu. AHIEPCOH Bbi-
poc B wiT. Ox/1axomMa B HHTEJUTHTeHTHOM
CEMBE; €r0 MaTh — XYPHAJIHCT, OTeL —
uHKeHep. PoouTeny HampacHO cTapa-
nuch ybenuTh ChbiHA 3aHUMATLCA CIOP-
TOM H SI:ITI':, KaK BCE. INIOMTH BCHO CBOKO
FOHOCTh AHAEPCOH NPOBEJ 3a KHUraMH
Mo acTPOHOMHH, MaTeMaTHKe, XHMHH H
B TOM YHCJ1E H3YYHI, 4TO HEMANOBAXHO,
TPYA non HassanueMm «Hacneacrsen-
HOCTb H ThI».

bynyun crynesTom T apBapackoro
YHHBEDCHTETA, OH OJHAXOblI PELLUHI,
YTO HET CMbIC/IA 3aHHMATBLCA aCTPOHO-
MHEH, NOTOMY YTO CKBO3b 3EMHYKO aT-
mocthepy MHoro He yBuamiub. OcTaBa-
JIACh MaTemaTHKa mibo meauumuna. Xo-
Ta AHAEPCOH OT npHpoasl obnagan He-
JaypagHbIMH MATEMAaTHYECKHMH cCho-
cOBDHOCTAMM, OH HCKITFOUMJI 3Ty obnacTs
InaHuil U3 nnanoB Ka Byayuiee, 3ame-
THB, 4TO HCTHHHbIE MATeMATHKH Ha-
MHOro onapensnee, M xpebuit 66101 6po-
LIeH: AHIEPCOH CTan H3y4aTh CTPYKTY-
Py H GYHKLUHH OHOJIOTHYECKHX MOJIEKYI.

Ho on ne 3abbin # MaTtemaTHKy. B
nepBofl cTarbe AHaepcoHa, onybauko-
paHHO# B 1956 r., peus wna ob apudme-
THYECKHX NefiCTBHAX C PHMCKHMH LH(-
paMH H ONpOBEPraiioch pacxoxee MHe-
HHE, YTO B HEMO3IHUHOHHBIX CHCTEMAX

aNrOPHTMH3OBATL BbIYHCICHHA HEBO3-
MOXKHO. DTY TeEMY OH NPOACIKHI NPH-
MEHHTE/ILHO K MHHONCKHM MHCLMEHaM,
B CBA3M ¢ ueM xypHan «Time» obbaBun
€ro HOHbIM TeHHeM. AHIEPCOH CO CMe-
XOM BCIIOMMHAET O COCTH3IAHHH 10 CJI0-
KEHHIO Ye THIPEX3HAYHbIX YHCESI, B KOTO-
poM ol nerko nobenun conepHHKa,
NOb3YACh PHMCKHMHE 1HbpaMH.

B T0 e Bpems 3TOT CTYAEHT cTapa-
CA KaK MOXKHO LIIHpe HCIo/ib30BaTh pas-
HOOOpa3Hbie BO3MOXHOCTH HAYYHBIX
HcenenosaHui, HMesluHecs B [apBapa-
CKOM YHHBEpCHTETe, He npeHebperas
yacTHLIMH Ha nepeeilt Barasn npobne-
mamH. Tak, ¢ momouibio npodeccopa
Ox. KHCTAKOBCKH (KOTOpBIH mnoToM
CTAJl COBETHHKOM [10 Hayke Y Npe3HieH-
Ta CLIA [yaitra [1. 3#izenxayspa) An-
[IEPCOHY © KOJUIEraMH yOanoch BHECTH
MONPABKY B 3HAYEHME IHEPTHH H3IOMEPH-
3auHH yuc-6yrena-2.

INpocnywas B8 1957 r. nexwmo I1. do-
TH o DHONOrHuYeckux Monekynax, AH-
NePCOH B3SJICA 3a IKCIEPHMEHTANTbHOE
H3yueHHe BIHAHHA YAbLTPadHONETOBOIO
H3Ny4YeHHA HA BelliecTBO Bonee obwero,
uem ByTten, 3nauenun — JHK, K aromy
BPEMEHH Y HETO BBIKPHCTAN/TH30BAJIACh
uaes resorepanun. Ha cnenyronmit ron
Aupepcon npHexan mnopaborats K
&@. Kpuky B KemOpnax (Benukobputa-
Hun). TaM, B NOMeELLIEHHH 1717 BHBHCEK-
LHH, OH BCTPETHJI CBOKO DyIyLLYIO XKeHy
KaTtpus (koTopas, no ero cobcTBeHHbIM
CNOBaM, NPEBOCXOAUT €ro B MAaCTEPCTBE
npenapHpoBaHus).

Hccnenosanus, KOTOpbie AHOEPCOH
Bent ¢ KpukoM, nomMorau noaysHuTsb ao-
Ka3aTe/IbcTBa TPHUIJIETHOCTH FeHeTHYE-
CKOTO KOoa, 4TO JIeXHT B OCHOBe Beel
MonekynapHol rewetHkn. 3ta pabora
COBMNasa no BPeMeHH C OJJHHM H3 NepBbIX
TpUyM(QOB MoOJIEKyNApHO# OHONOrHH:
k. KeHapelo YCTAHOBHI CTPYKTYPY
meileuHoro Genka muornobusa; B ero
MOZIle/TH MONIOXKEHHE OAHOr0 H3 AaTOMOB
onpenenun AHOEPCOH.

IlpoBens nsa rona B Aurnuu, Aunep-
COH HayuHJ/icAi MOMHMO BCEro NpoYyero
paboraTth B TecHOTE. DTO OMEHB NPHIO-
ounock emy 8 HU3, rae ero komHaTyiu-
ka be3 okon Ourkom Habura BCEBO3-
MOXHBIMH Oymaramu, 3HauYHTENbHYIO
YacTh KOTOPBIX COCTABIAET AOKYMEH-
TallHf JUIA Pa3IHYHbIX KOHTPOIHPYIO-
LIMX OpraHM3aunil W KoMHTeToB. Han
[BepbIO BHCAT (hoTorpaduy ABYX nauu-
eHTOB (HbIHe MOKONHHBIX), H3yueHHe bo-
JIE3HH KOTOPBIX Hano GHakTHUecKHil Ma-
TepHan, nocnyxHeiluil cozpannio Hay4-
HOM penyTaimi AHaepcoHa.

HW3 npenocrasnaioT AnnepcoHy ba-
3y JUIs HCcneaoBaHui HaunHas ¢ 1965 r.
NOC/Ie TOrO KaK OH MOJIYYH/ CTEneHb N0K-
TOpa meauumuusl B Iapsapackom yHu-
Bepcutere. M xors 8 HU3 3apnnara
«mpenapuiHBas», AHAEPCOH HE HAMepeH
paccTaBaThCs ¢ STHM yupexaenuem. o
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€ro ¢/10BaM, €C/Ii HHTepecyellibes B nep-
BYIO ouepeasb uccienosarenbekoit pabo-
ToH, TO B MHpe Nnyylle MecTa He HallTH,
notomy 4To HU3 npuuumMaroT Bee Ge3
HCKJIHOHEHHS HCCTIEA0BaTeIbCKHE MTPOEK-
Tei. Kpome kak 8 HU3, Annepcon Gonee
HHIlEe He 3aHHMAaETCA HM npenojasa-
Tenbekol, Hu BpauebHOlt nesTenbHOC-
THIO.

B HHU3 Aunepcon paboran suauane ¢
M. Hupeubeprom, pasranaBildM TPHII-
neTHsbill reneTuueckuit xoa. Cobersen-
Haf 3Be3/1a AHJepCOHAa B30L1JIa HA Hayy-
HOM HeDocknoxe B 1970 r., Koraa o no-
Ka3aJl, Kak MOTYT HCTOJIb30BaThCH YHH-
Bepcalibibie GaKTOPbl TPAHC/ALMH NPH
CHHTEe3e remMorjobuna no maTpHuHOH
PHK. Craten 06 3TOM, Kak cka3zan AH-
[epCcoH, caenana eMy HMA H OTKpbina
BCe 1Bepi. Yepes ron oH npHMEHHN pas-
paboTaHHyio B TOM HCCIEOBaHHH Me-
TOMHKY /I8 BOCNIPOH3IBENEHHA MOJIEKY-
napHbix nedexTos, obyCcnoBIHBAKOLWIMX
BpoxneHHble 3abonesaHns KPOBH —
CEPIIOBHAHOKIIETOMHYIO aHEMHIO M Ta-
NaccemMmio.

Onnako oxono 1980 r. AmxnepcoH
YTPaTHIl YBEPEHHOCTD B CBOHX HCC/IEI0-
Bauusx Oonesnedl KpPOBMU: CTANO fACHO,
4YTO KOPPEKLHS CePnOBHAHOK/IETOYHOMR
aHEMHH M TANACCEMMH C IOMOLLLIO FeHa
remornobuna B obozpumom Byayiiem
BpAI JIH CTAHET NPaKTHYECKHM MeTO-
nom nedennsn. YTobel He BnacTe B ne-
npeccHio, AHIEPCOH HAa HECKOJIBKO JieT
OCTaBHJl  HAYYHO-HCCIIENOBATENLCKYIO
pabory W 3ausanca spaueOHON npakTH-
Ko B cnoprte. Cam obGnanatens 4epHO-
ro nosca YeTBEPTONH CTEMEHH, OH cTan
Bpayom cBopHoit komanabi CIIA mno
Ta3-KBOH-I0 M B 3TOM KauyecTBe y4acT-
sosajs B Onumnuiickux urpax 1988 rona
B Ceyne.

Jinms B 1984 r. AHAEPCOH BEPHYIICA K
MeuTaM O reHorepanun. OH npHwen K
BLIBOAY, YTO 3TOT METOA FOAMTCA ANA
neueHun 3abonesaHuil, NpH KOTOpBIX
JUIA KOPPEKUHH HENOCTATOYHOCTH HYX-
HO NHLLUL HeOONbLIOE KOJIHYECTBO COOT-
BetcTBylomero resa. Haubonee nonxo-
asawuM 3abosieBaHueM NPEACTABAAICH
TAKENbIA KOMOHHHPOBAHHBIR HMMYHO-
peduuut. B page cnysaes TKH obyc-
NOBIIEH BPOXIEHHbIM Ne(EKTOM reua,
neobxonumoro ans cunresa depmeHTa
aneHo3uHAe3aMHHA3bI, B PE3YIbTATE Ye-
o HMMYHHAs CHCTEMA OKa3bIBAeTCH He-
nonxolieHHolt H oprauu3m Ge3zallluTeH
nepen moboit Huexuueit,

Hemanyio nonio BpeMeHH MOrnoTHIH
XJ10TIOTHI MO NOAYYeHHI0 ohHUMANLHOTO
onobpenns 3anyMaHHbIX KIHHHYECKHX
akcniepuMeHTOB. [MepBbiit 13 HUX, BKIIO-
yaBIUHI BBEZIEHHE reHa B OPraHMiM ye-
noseka, Bwin paspewen 8 1989 r.; Au-
NIEPCOH OCYIUECTBHJI €r0 B COTPYAHH-
yectie ¢ M. Bizzom u C. PozenbBeprom
3 HauuoHansHOro HMHCTHTYTA paka.
Ipu 3TOM 4yKepOAHbIE FeHbl HCIO01B30-

BAJIHCh [UIA TOro, 4Tobbl mpocieanTs
LUHTOTOKCHYECKHE KJIETKH, neficTBYIO-
LIHE HA ONYXO0JIeBYIO TKaHb, ¥ DONbHBIX
pakoM. = [lpeanonaraemoe  neueHHe
TKHW 6yaeT nepsbiM IKCIIEPHMEHTOM,
H3 KOTOPOTro NALMEHTHI H3BJIEKYT npA-
MYIO MONb3Y.

INopo#, xoraa npeacTaBUTENH KOMH-
TETOB, KOHTPONHMPYHOLIHMX HcCleaoBa-
HHSH, YX O4eHb BbIKa3bIBAKOT HELOBEPHE,
AHIOEpPcOH YTPauHMBaeT CBOK TepMenH-
BYIO MaHepy u cOuBaetcs Ha Hepa3bop-
YHBYKO CKOPOTroBopKY. O1HaKO OH 3aAB-
NnAeT, 4TO BOBCe He MPOTHB THXKKOro
rpy3a KOHTPOJIA, KOTOPLIH ¥y Hero nobo-
nee, yeM Y ApPYrHX HccneapoBaTeneii.
«BoKpyr MeHsi MHOTO JieT ObIZIH JIIOOH,
YBEpABILIHE, YTO A HE MPas, — rOBOPHT
OH. — M Teneps XOpoLIO YXKe TO, 4TO
MO paboTy NPHHHMAIOT BCEPLE3».

Tem He MeHee AHAEPCOH TEpNETh HE
MOXeT, KOr/la Opraksl, A0/KHbIE 0bec-
neyrBaTh cODMIOEHHE ITHUECKHX HOPM,
BepyTca 3aHHM YHCJIOM CYOHTH O Hay4-
Ho#t cTtopone nena. Ocobenno Gecnoko-
AT Te, KTO XellaeT «KpacHBbIX» AaHHBIX
panad yBEPEHHOCTH B CcOBeplLUEHHON
Oe30nacHOCTH NPOTOKONA FOTOBALLMXCH
K/IHHHYECKHX  HcnelTanui.  Onuako
WKOATH TONYYEHHA TaKHX OaHHBIX —
3HAYMT HAZONTO OTKIANbiBATh FEHOTE-
panuio, a seab OoNbHbIE TEM BpEMEHEM
cTpanarT. AHAEPCOH CYMTAET, YTO B
TOi Mepe, B Kakoii yctanosneHa 6es-
ONacHOCTH H BEPOATHOCTH ycrexa, Ho-
BbIA METON HONXKEH NPHMEHATHCA.

Pa3pellledie NPOTOKONA JIe4eHHA
TKHW meTonomM reHoTepanHi oCnox-
HHNIOCHh T€M, YTO HeaasHO Obin onobpex
Apyro#t HOBbIW METOM JIEYEHHA ITOTrO 3a-
OonesanHs, COCTORLUKHA B TOM, 4TO B OpP-
raHH3M BBOAAT HEOOCTAKOLUYH) aneHO-
3HH/Ie3aMUHHA3Y, CBA3AHHYHO C NOMHITH-
nenrnukonem (M3I-AA). Hokazauo,
uTo npenapat IN3I-A1A noMoraer He-
KOTOPbIM GOJILHBIM, H Ha CErOaHAILHIH
JIEHb TakoH MEeTOA NpOoOLUE, YeM TeHOoTe-
panusa. AHOEPCOH H ero KoanerH obo-
LLIJTH BOZHHKLLYIO 3THYECKYIO npobniemy,
npeanaras npMMEHHTh TeHOTEPanuio K
TeM BoJILHBIM, KOTOPLIE YXE NeYHNIHCh
IN3r-AOA. M Tonbko ecni reHeTHue-
CKHit MeTOn npHHeceT ITHM BONbHLIM
NONONHATENBHOE YyYlleHHe, HCCeno-
BaTenu OyayT NpoCHTh paspelueHHe Ha
NPOBEEHHE reHOTepanty caMoft no ce-
Ge, 0e3 npumenenus MIM-AJA.

OxonuaTenbHoe 0100peHHe NPOTOKO-
na reHoTrepanui, pazpabGoTaHHOro AH-
nepcoioM, brmazom u K. Kynsepom,
OOMKHO OBIIO OBITH JaHO KOHCY/ILTa-
THBHBIM KomMuTeTOoOM HHU3 no pexombu-
HaTHbiM JITHK 30 uions HeiHellHEro ro-
Ha; TOraa mnepsbiil IKCNEPHMEHT 1O ne-
yenuto TKHWI wmor 6w1 HauaTbes
ocenbto. Koxeuno, pHck ecTb. Bo-
nepBbiX, npemsiaraemas npoueaypa, B
NPHHLKIE, MOXET Bbi3biBaThk pak. Bo-
BTODPBIX, KOPPEKUHA MOXET 0Ka3aThca

Hea(dhekTHBHON M HMMYHHAas CHCTEMa
octanetcs GecchnbHOM. Ho pesynbTaThl
MHOTIHX 3KCIIEPHMEHTOB, 2 HX HaKal/H-
BaeTca Bee Donbiue n Gonblue, B KOHLE
KoHUOB yBenunu wuabmonarensHsift
komuTer HHU3, uto BBOAHMBIE B Opra-
HH3M KJIETKH BBDKHBaIOT H QYHKUHOHH-
pOBaHHE MMMYHHON CHCTEeME! ynyulua-
eTcH, xoTa 6ul Ha BpemA.

Ecnu paspewenne Gyner naHo, B Kiu-
HudeckoM uwenTtpe HW3 npowuzoiiner
cnenyowee. ¥ 6onsHoro TKU] Bo3b-
MYT H3 KPOBH JIeKOUMTbI, BBIPACTAT HX
B KyNbLTYpPe H 3apa3fT pPeTPOBHPYCOM,
reHOM KOTOPOro LeneHanpaBieHHO MO-
AXGHUHPOBAH TAK, Y4TO OH, C OHOM CTO-
POHBI, HECET HENOCTAIOWMA MaUHEHTY
HOpManbHblA reH, a ¢ Opyrol — He
MOXET HEOTPaHHYEHHO Pa3MHOXaThCH;
3apaxas KJIeTKH, Takoll BHpYC TEM ca-
MBIM nepenaeT HM HYXHbIHA red. 3atem
IPOBEPAT, NMPHOOPENH M KIeTKH CHo-
cobHocThE MPOH3BOAMTH HeoOXoAMMBIH
OonbHOMY (hepMEHT M HE coaep)kaT JiH
OHH HH(EKLUMOHHBIX BHPYCHBIX YacTHIL.
Torna ux BBeayT oOpaTHO NALHEHTY.

Venex 3Toro nnana o3nauan Obi, uTo
NyTeM reHOTepanHH MOXHO chacaTth
JKH3Hb NETAM, IUIR KOTOPBIX HEBO3MO-
WeH ocHOBHON cnocob neuyeHHs HMMY-
HOOehHUMTOB — Iniepecanka KOCTHOro
mo3ra. Ycnex renotepanun TKWU/ rak-
e NoATBEPANT NPHHIHNHANLHYIO BO3-
MOXHOCTh NOAOBHOrO NedYeHHs APYrHX
Gonesneit. [JocTHrHys 3TOro, AHAEPCOH
yxe HaBepHAKa He BpocHT HawaToe ne-
no. Cefluac OH NeJaHTHYHO COCTABMAET
CBOE pacnHcanue, i, CyIa No JaKpaiieH-
HbIM KiaeToukam, 90-uacosas pabouas
He[ens O/18 Hero BroJjiHe obpIuHA.

AHAEPCOH H €ro keHa, KOTopas B Ha-
CTOALLCE BPEMA HBIIASTCA BHLUE-NPEN-
cegaTeneM [0 BONPOCAM XHPYPIHMH B
HaunoHansHOM [E€TCKOM KJIHHHYECKOM
MENHLUMHCKOM LeHTpe B Baumurrowne,
HaBHO PeLXITH He HMETh AeTell, npeano-
YTHA MOCBATHTL cebs LEeNHKOM Kapbepe.
3aTto 3a nocneaHue 25 neT 3Ta cynpyxe-
CKam mapa crtana Kak Obl KpecTHBIMH,
YyTh JIH HE NPHEMHBLIMH DOIHTENAMH
ana 9 yenoeek, KOTOPbIe, KaK TOBOPHT
AHNEPCOH, «HALLIK APYT ApYra u Hac».
doTorpadun 3THX geTell, a TaKKe yue-
HHUKOB AHOEpPCOHa YKPAllaT ero MHHHA-
THOPHBIA KaOuneT.,

Hrak, unTepssio okoHyeHo. Cybbo-
Ta, BpeMA NepPeBa o 3a nonaeHb. AH-
IEPCOH MPOBOXAET MEHS K BBLIXOAY M,
B3rNIAHYB Ha CONHLle, BO3IBPAlLaeTCA B
«KOHTOPY», Kya OH MpHILEsl B BOCEMb
ytpa. Cy66oTHHH Beuep oH HaMepeH,
KaK 3TO 3aBeaeHo, nposect ¢ KaTpuu
roe-Hudyas BHe Aoma. A 3aBTpa OH
onate OyneT 3mech, Ha «cnyxbe». Ha
BONPOC, HE YYBCTBYET JIH OH MHOrAOa,
4TO He Melaso 6kl H OTAOXHYTh, AH-
nepcon oreeyaeT: «ns MeHsa 3TO pa3-
BJICYEHHE,

Tum Bepocau
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HoBble

CBEPXIIPOBOSAIINE KEPAMUKHI

CoeguHeHuns Ha OCHoBe OKCUAOB UTTPUS, 6apusi N MegU
B COOTHOWeHMN 1:2:3 npefcTaBnsioT coboi TONbLKO O4UH
M3 MHOrMX BUJOB BbICOKOTEMNEPATYPHLIX CBEPXMPOBOAALMX
matepuanos. Bce oHu UMEIOT B KPUCTaNNNYECKON CTPYKTYPE NNOCKOCTH
n3 aToMoOB MeAU U Kucnopoga, obecneymnsaroume
6ecrnpensTCTBEeHHOE [BUXXEHNE 3/1eKTPOHOB

OJIEE 10 net nazan B. Paso Bmec-
B’;:: CO CBOMMH COTDPYAHHKamH B
HupepcuteTe Kaena Bo ®pan-
LIHH HaYa/l¥ KCTEPHMEHTBI MO nojyye-
HHIO pAlla cOeHHEeHHil H3 NnanTaHa, Ga-
pusi, MenH u Kucrnopona. Ecnu 6s1 Heko-
TOPbIE U3 ITHX KEpaMHYECKHX MaTepHa-
JIOB HCCJ/IEZIOBATENTH OXNIAAHIH A0 TeM-
nepatypbi 40 K, onn mornn 661 0GHapy-
MHTh, YTO CHHTE3IHPOBAHHbIC HMH Kepa-
MHKH TIOMHOCTBIO YTpauyMBalOT 3JieK-
“ Tpuueckoe conpoTHBneHue. OnHako
NHIb HeMHOrHe (QH3IHKH, XHMHKH HIH
CHELMAHCTEl M0 MaTepHaNoBEACHHIO
HMENH OCHOBaHHA MNpeanonaratk, 4To
3TH MaTepuansl obnanaioT cBoficTBOM
CBEPXMPOBOOHMOCTH, H €lle MeHblle
yu€HbIX YTBEPXKAa/H, 4TO CBEPXIIPOBO/I-
HHKH CO CTONb BBICOKOH KPHTHYECKOi
TeMIEPaTypoil CBepXnpoBOAAlLEro fe-
pexona Oynyt koraa-nubo cosnanbl. B
TeueHHe HECKONbKHX JIeT HHTepec K
ITHM KepamHikam nanan. 3ateM B 1986 .
thuaukn K. Mionnep u [Ix. bennopu n3
HccnenosaTenbekoit nabopaTopuu
dupmbi IBM B LIFOpHXE NPHILTH K BLIBO-
AY, YTO 3TH KepaMHYecKHe MaTepHasbl
ABJISIOTCH K/IFOMOM K CO3/IaHHIO HOBOTO
Knacca BbICOKOTEMMNEPATYPHBIX CBEPX-
NpOBOINHUKOB, KOTOpbIe cnocobOHbI ak-
THBH3HDOBaTh NalibHeHllHe TeOpeTHYE-
CKHe H MpHKNagHble HeenieloBaHud B 00-
nacTH ceepxnpoBoauMocTH, OTKpLITHE
ITHX  YYEHBIX TIOJOXMIO  HAvyalo
NopasHTeNbHBIM PEBONOLHOHHBIM H3-
MeHeHHAM B obnacTh HIMKH TBEPOOTO
Tena.

BrooxHoBneHHbIE BO3MOXHOCTBIO CO-
3NaTh Henpep3oiaeH b1 BLICOKOTEMIIE-
paTypHBIit cBepxnpoBoaHHk, B 1987 r.
NOYTH Kanblil, y Koro umMenca Habop
BCEX MOJIXO/IALNX JIEMEHTOB H3 MEPHO-
NHYecKOH CHCTEMBbI H TUIABHITLHARA [1EYb,
He3aMeMIHTENLHO NMPHCTYNAan K co3aa-
HH10 HeoObIYHBIX coennHeHH Ha ocHOBE
menH M kucnopona. [Npupona, oaxaxo,
pacniopsaMiachk Tak, 4uTo He moboi ok-

POBEPT 1)K. KABA

CHA MeaH MOXHO CHHTe3uposaTh. He-
CMOTPA Ha TO YTO XHMHA TBEPAOro Tena
OaeT HEKOTOPbIE NpaBHNia, KOTODLIMH
crnieayeT PYKOBOOACTBOBATHCA NMPH BbI6O-
pe NIEMEHTOB /Il CO3AaHHA HOBBIX Ma-
TEPHATIOB, OHH HACTONBKO CHNOXHBI 10
CBOEMY COCTaBY, YTO HHKaKas TEOPHA
NMOKa He B cocTosHuu ¢ Gonbiuoit nocto-
BEPHOCTBIO mpelAcka3aTh 3apaHee HX
CTPYKTYPY HnH mnoseneHHe. Bcsa xur-
pOCThL COCTOMT B TOM, 4TODOBI, HCIONL-
3yA XMMHIO, HHTYHLHIO H yOoauy, HalTH
OPaBHIbHYI0O KOMOHMHAUMIO 3N1EMEHTOB
ANA AOCTHXKeHHWA Haubonee BwICOKON
KPDHTHYECKOH TeMiepaTypsl.

B despane 1987 r. Mo-Ky3us V u3
Vuusepcurera wit. Anabama, Unup-Y
Yy u3 YHuBepcHTETA B XbIOCTOHE H HX
COTPYAHHKH MpH CO3OAaHHH CBEpPXNpo-
BOHHKA ¢ KPHTHYECKO# TemMnepaTypoit
90 K 3zamennnu B coenuHenun begHop-
ua — Mionnepa nanTaH Ha HTTPUA —
penKo3eMenbHbIi 21EMEHT ¢ MEeHbIUHM
aToMHbiM HOMepom. Bckope mou Kon-
neru b. Bau lysep, 6. BaTnor u s nep-
BbIMH ONpPEOesiHIIH, 4TO 3TOT CBEPXNpo-
BOAHHK mnpencrtasiseT cobolt xumuue-
CKO€ COEIHHEHHE, H3BECTHOE Teneph Kak
coenuHeHne 1-2-3 (mocnenoBaTenbHOCTH
uudp oTpaxaeT KOIHYECTBEHHOE COOT-
HOLLEHHE B HEM aTOMOB HTTDHS, Gapus
H MEOH COOTBeTcTBEHHO). MaTepuan
1-2-3 Obin NepBBIM CBEPXNPOBOAHHKOM
C KDHTHYECKOH TemmnepaTypoil Bbillie
77 K, no3ToMy ero MoxHo Jierko u bes
Oonpluux 3aTpaT OXnaxAaTh XHAKHM
azorom. Jlyuiine #3 oObiuHBIX MeTan-
JIHYECKHX CBEpPXNPOBOAHMKOB, TakKHe,
Kak crnnasbl HHODHS M OnoBa, HyXa-
JHCE B oxnaxaeHun Oonee noporoctos-
MM XHOKHAM rejiieM, Tak JKe Kak nep-
Bblii BBICOKOTEMMEPATYPHBIA cBEPXNPO-
BONHHK, OTKpbITHI# bBenHopuem H
Miwosinepom (cM. craTtbio: A. Bosbeks,
P.TI'u3, 3. [lannensc. HoBuie cBepxnpo-
BOOAHHKH: TePCHEKTHBbI NPHMEHEHHA,
«B mupe Hayku», 1989, Ne 4).
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Veunuamu TeicaY HcclenoBaTeeil Bo
BCEM MHpe 3a nocneiide 4 roga nonyye-
Ho Gonee 10 cBepXNPOBOAAILINX MATEPH-
A/10B ¢ KPHTHYECKOH TemnepaTypoii Bbi-
we 40 K 4 HeckonbKo MatepHanos, 06-
NnagaroilHX CBEPXNPOBOAHMOCTBIO MPH
Temnepatypax Boiie 77 K. [NouTu Bce
BLICOKOTEMIEPATYPHBIE CBEPXIPOBOA-
HHKH OBINH OTKPBITHI CTIEUHANHCTAMH,
KOTOPBIE HMEJIH B BHIY HEKYIO LENb, HO
Mo CHYACTNMBONW cny4aRHOCTH NMONYYHITH
COBCEM IIPYToe, T. €. NpHPOAa HX Kak Okl
nepexHTpHna (WnH, cKopee, momorna
uM). Haubonbluas KpUuTHYECKas Temne-
parypa, KOTOpPYH) [OKa yaanoch no-
CTHYL B HOBEIX CBEPXNPOBOJIHHKAX, IO-
pasMTENIbHO BbICOKA H COCTAB/IAET
125 K; e obnanaer coeanHexue H3

TANNUW

e BAPWH

KANbLWMA

® Kucnoron

CBEPXMPOBOAHWKOBOE coepuHe-
HWe U3 TannuA, Oapuﬂ. KanbUWA, Megu 1
kucnopoga (Tl,Ba,Ca,Cu,0,,) obnanaer
CaMOW BbICOKOW KPUTUYECKOW Temnepa-
TYPOR NO CPAaBHEHWIO C APYrUMU U3BECT-
HbIMW 1O CHUX NOpP CBEPXNPOBOAHUKAMMK.
Mpwu oxnaxxaerumn go 125 K oHo nonHoc-
ThiO yTpa4yMBaeT 3NeKTPU4ECcKoe Conpo-
TueneHue. NMoaoGHO ApyruM Kepamuye-
CKMM CBEPXNPOBOAHUKAM, B KpUCTannu-
YEeCKOW CTPYKType 3TOro coefuMHeHuf
eCTb NNOCKOCTM, oﬁpasoaaﬂnme aTtoma-
MW MEQM U KUCNOpoZa u obecnevyusalo-
e OecnpenATCTBEHHOE [ABUXKEHUE
3NeKTPOHOB B Martepuane.
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HOBbLIE CBEPXMPOBOAAWWE KEPAMUKW

Tannua, 6apus, KaabiLus, MEAH H KHCNO-
poaa. :

XoTa yueHble He 3HAKOT, KakKHe Cy-
WECTBYHOT Mpenenkl B CBEPXNPOBOIH-
MOCTH, M [a)e He NOHHMAKOT, KakKue

d)YHLIaMEH'I'aJIbHMe BiaUMOAeHCTBHA
BbI3bIBAKOT €€ B KEPAMHUYECKHX MaTepHa-
ax, Mbl MOXEM YCTAHOBHTE TE€ CTPYK-
TypHble 0COOEHHOCTH MOMEKYJ, KOTO-
pble ¢nocoOGCTBYIOT BO3HHKHOBEHHIO

17

CBEPXNPOBOAHMOCTH HIH, HaobopoT,
NpeNATCTBYIOT ee nossnenHio. Haubo-
nee BaXKHan ocoDeHHOCTH 3aK/ouaeTCs
B TOM, MTO KPHCTA/NIHYECKHE PELUCTKH
BCEX BBICOKOTEMMNEPATYPHBIX CBEPXIIPO-



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

18

WWW AM-MAGA N

NAROD

B MUPE HAYKW-1990/ N 10

HUTb

KUCNoPO4

SNEKTPOHHbLIM «CEPALIEM» no4Tk BCex BbICOKOTEMNEpPa-
‘TYPHbIX CBEpPXNpOBOAHWMKOB SABNAETCA XWUMWYECKas CBA3b
Mexay atomamu Megn U kucnopoga. AToM MEU MOXET Coe-
AWHATBLCA C aTOMaMKn KMCNopoJa YeTbipsMA cnocobamm, KoTo-

BOAHHKOB HMEHOT TJTOCKOCTH H3 aTOMOB
MeaH M KHCnopoaa, YepeayloliHecs co
crnoAMH H3 Apyrux snementos. Korna
BbICOKOTEMIEPATYPHbIA CBEPXNpOBOA-
HHK OXna)KaaeTcsa A0 TeMnepaTyphl HH-
e KPHTH4YECKOI, MIOCKOCTH H3 aTOMOB
MEnH M KHCIOpoZa cOo3aai0T BO3MOXK-
HOCTb Ans GecnpenATCTBEHHOrO ABHXKe-
HHA 1eKTpoHOB. [pyrue 3neMeHThHl B
TaKo#l KpHCTa/IHYECKOH pelleTKe MOX-
HO nionoOpaTs M paclonoOXHTh TaKHM
obpa3om, 4To0ObI MOOHATH HAH TOHH-
IUTh KPHTHYECKYI0 TeMIEepaTypy, npH
KOTOpOH mnoABAAETCA CBEPXNPOBOAH-
MOCTb.

ATEPHAJIbI, OTKpBIThIE HENABHO

BbeaHopuem, Mronnepom u apyru-
MH HccriemoBaTensaMH, BenyT cebs Bo
MHOTOM noao6HO OObIMHBIM MeTaniH-
YeCKHM cBepxnpoBooHHkam. Koraa k
OAHOMY H3 3THX MaTepHANOB MPHKIA-
NbIBAETCA HANPAXKEHHE MPH KOMHATHOH
TEMIEPATYPE, 3NMEKTPOHBI HAYHHAKOT
NBUraThes yepes Hero. [ockonsKy 3nek-
TPOHbLI PacceHBaKOTCA HA aTOMax, BXO-
OAUMX B COCTAB COEAHHEHHA, OHH Teps-
IOT IHEPrHI0 — 3TO MPOLECE,. CO3aaro-
LM  NEKTPHYECKOE CONPOTHBIEHHE.
[To mepe oxnaxknaeHus MartepHana Mo
HH3IKHX TeMNepaTyp CONpPOTHBIEHHE H
notep 3Hepruu cHwxkarotcn. Kak Tons-
KO TeMIEepaTypa CTAHOBHTCA HHKE KPH-
THYECKOH, CONMPOTHBIEHHE TYT e naja-
€T [0 HY/IS. DNeKTPOHLI NpeTepneBatoT
(ha3oBeIfl nepexon M yxke MOTYT He Pac-
CEeHBATBLCHA aTOMaMH.

Coenunenns Beanopua — Mrwonnepa
OTHOCATCHA K CPaBHHTENbHO HeGonbllo-
MY HHCIY KEPAMHK, KOTOpPbIE ABAAIOTCA
XOPOIUHMH npoBoaHnkamu. (HecMoTps
Ha TO, YTO KepaMHKa, H3 KOTOpoOii, Ha-
NpHMeEp, cAeNaHbl TAPEIKH H PaKOBHHBI
B HALLIMX A0MAaX, H3BECTHbI CBOHMH H30-
NAUMOHHBIMK cBOlicTBaMu.) MeTansl,
Takue, Kak aaHTaH, Oapuit v Mens, ak-

NNOCKWUA YETBIPEXYTONbHUK

NUPAMMAA

THBHO PearnpyloT ¢ KHCIIOpoaoOM M oB-
pa3yioT COOTBETCTBYHOLLHE OKCHIbI: OK-
CHA aHTaHa, okcua Dapusa H oKcua Me-
au. Bee 3TH BewecTBa — OHINEKTPHKH,
T. €. OHM TJIOXO NPOBOAAT INEKTPHYEC-
KHil TOK MpH KOMHATHBIX TeMIepaTy-
pax. Korna Begnopu u Mronnep coean-
HHJIH nanTaH, bapwil, Meae U KHCIOpOa
B OMNpele/ieHHbIX COOTHOLUICHHAX, OHH
co30any KepaMHMueckuil maTepHan, Ko-
TOpPBIH XOpOIIO MPOBOIHT 3/IEKTpHYE-
CKHil TOK NpH KOMHATHO{l TemmnepaType
u obnanaet cBONCTBOM CBEpXNpPOBOAK-
moctH npu 28 K.

INposenser nNH KepaMHYecKHit Mare-
pHan cBOICTBA AMINEKTPHKA HIH Npo-
BOAHHKA, 3aBHCHT OT TOrO, KakK 3JieK-
TPOHBI, HOCHTENH OTPHUATENBHOIO 3a-
pana, senyt cebs B coenunenuu. Okcun
Oapus (BaO), Hanpumep SBARETCH AM3-
NeKTPHKOM, TIOTOMY YTO €ro MeKTPo-
Hbl TIOKANH30BaHbl BO/IH3H sIep aTOMOB
6apus u kucnopona. Anpo atoma Gapusa
HMEET NONOXKHTENbHBINA 3apAn, paBHbI
56, No3TOMY B HeliTPANEHOM aTOMHOM
COCTOSHHM OHO OKpYXeHO 56 oTpuua-
TEeNbHO 3apAXEHHBIMH 3NEKTPOHAMM,
[MonoxuTensHbii 3apsaa AOpa KMCIOpO-
na paseH 8, M N03TOMY OHO OKpYKeHO 8
anekTponamu. YTobel obpazoBats xu-
MHYECKOe cOeIHHEHHE, TAKOE, KaK OKCHI
OapHs, 3NEKTPOHBI NepepacnpeaesioT-
CA MeX Ay aTomMaMHu Dapusa H KHcopoaa
TakK, YTO CHCTEMA HMEeT MHHHMAJIBHOE
BO3MOJKHOE JHEPreTHYECKOE COCTONHHE.

DneKTPOHBbI pacnpeaesieHsl BOKPYT
aTOMOB 10 Op6HTaNAM, KOTOPBIE MOX-
HO MPEACTaBHTh B BHAE KOHLEHTpHYEC-
Kux obonouek, cofepaiiux onpeneneH-
HOE YHCJIO 3NEKTPOHOB. JNeKTPOHbI HA
BHYTPEHHHX 000/0YKax XecTKo cBA3a-
Hbl ¢ sapom. Ha sHewnnx obonoukax
INEKTPOHBI MEHee CBA3aHbI, MO3ITOMY
OHH HrpaloT O0/BILYIO POb B XHMHYEC-
KHX H 3JIEKTPHYECKHX Mpolieccax.

Kucnopoa — 3To cBA3YKOLWMIG 3Me-

OKTA3P

pbie yoBHO NpefcTasuTh B BUAE KOOPAUHALMOHHOIO MHOrO-
rpaHHUKa — reoMeTpuMYeckor ourypel, oGpa3oBaHHOM aTto-
MOM Mein U BnuXxanwummu K Hemy aToMamu KUcnopoga, C Ko-
TOPbIMWA OH HENOCPE[CTBEHHO CBA3aH.

MEHT, KOTOpbIif HEe MO3BONAET Kepa-
MHYECKHM MaTepHanaM pacnaaaTbes.
ATOM KHCNOpoaa HMeEeT LUeCTh IJekK-
TPOHOB Ha BHeluHei 060/104Ke, Ha KOTO-
POl MOXET pa3MelIaThcAa N0 BOCBMH
3neKTpoHOB. [1OCKONBKY NOMHOCTBIO
janoNHeHHas BHeluHas oDonoyka mpen-
cTaBiseT HamHOro Oonee ycroiuusyio
KOH(HIYpalHio, 4eM 3anoJjiHeHHas 4a-
cTHuHO oOonouka, arom KHciopona
MOJMET AOCTHIaTh COCTOAHHIT CO 3HAYH-
TenbHo Oonee HUIKOM 3Heprueit, ecii oH
NPHCOEIHHHT ellle aBa 3nekTpoHa. Cne-
N0BaTeNbHO, aTOM KHCIOpoda cTpe-
MHTCA HMeTb OTpHUATENbHBIA 3apsan,
paBHBblit 2, T. €. ero Ba/ICHTHOCTh paBHa
— 2. Atom DOapua HmeeT Ha BHeluHef
o6onouke nBa 3NeKTPOHA, HO OH MOJKET
NOCTHraTh cocToAHHN ¢ Gonee HH3KOMH
JHeprueil, ecny yTPaTUT ABa 3NEKTPO-
Ha. BanenTtHocrs Oapusa paBHa + 2.
Y1006 NOJYYHTD 3NEKTPOHHYIO KOH(H-
rypauMio ¢ caMoil HH3KON 3Hepruei B OK-
cune Gapus, kaxnablit arom Gapus nosn-
AEH OTOaTh OBA 3IEKTPOHA KaXKAOMY
aToMy kHcinopoaa. Yrobsl 3aTem noba-
BHTB WK YOpaTh OAMH 3/IEKTPOH € NoJ-
HOCTBIO 3anonneHHoN opbuTanu, Heob-
xonuma Ooneuias 3Heprus, MNOITOMY
3/IEKTPOHbI CTAHOBATCA CHITLHO JIOKANH-
30BAHHBIMH H YXe He cnocobHbl BuITh
HOCHTENAMH 3INEKTPHYECKOro TOKa.

3ToT 0OMEH INeKTPOHAMH CO3AaeT
TaKXe OCHOBY IUIf CBfi3H, KOTOpas H
ofecnieynBaeT YCTOMYHBOCTL KepamH-
yeckoro coeauHenus. IllonoxurtensHo
japsKeHHble aTOMBI Dapua (C BaneHT-
HOCTBK + 2) NPHTATHBAKOT OTpHUA-
TEe/bHO 3apsXKeHHbIe ATOMbI KHCJIOpOaa
(c BanenTHOCTHIO — 2). Takoit THII CBA3N
Ha3biBaeTCA HOHHOM,

PaKTHYECKH BO BCEX KEpaMHKax J/iek-
TPOHLI Ha BHelHUX oBoNouKax aToMOB
MeTanna HaxoOasTcs B COCTOSIHHAX CO
3HaYHTeNbHO Oonee BeICOKOI IHeprueil,
4€M INIEKTPOHBI HA BHCLUHHX 060,"!0'-“(3.3(
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aTOMOB KHcaopoaa. lMostomy, uTobwl
MONYYHTE KOHQUIYpauWuw ¢ HH3KOIl
Ineprueil, T.e. Gonee ycroiluuByIO,
aToMbl MeTasnaa obeIYHO OTHAKT OAMH
IEKTPOH (M Gonbllie) CO CBOHX BHEILL-
HHX 000souek. DTH IEKTPOHB! 3aXBa-
ThIBAIOTCA NPHCYTCTBYIOIIMMH B Kepa-
MHYECKOM COeIHHEHHH aTOMaMH KHCJIO-
pona. IockoneKy 3MeKTpOHbI OCTaKOTCA
JIOKA/IH30BaHHLIMH OKOJIO aTOMOB Me-
TaJ/1a HiH KHCIopoia, Takoif kepaMuye-
CKdii MaTepnal He NPOBOAHT EKTPH-
YECKHil TOK.

MH()I'HE KEpaMHKH Ha OCHOBE OK-
CHIa MelH ABJAKTCA XOPOILUMMH
NPOBOMHHKAMH, MOTOMY HTO HEKOTO-
pble 3MEKTPOHLI BHYTPH MaTepHaia
cBOOOIHLI M MOTYT MEpPeABHTaThcs OT
aToma K aToMy. B 3TOM THIe KepaMHKH
3EKTPOHBI HE JIOKANN3YHTCA U3-3a He-
OOBLIYHOIO B3aHMOEHCTBHA MeXKIY Me-
B0 M KUCoponomM. B Takux marepua-
nax, kak Cu,0, aToMbl Me[IH JIErKO OT-
[IAKOT O/IMH INIEKTPOH aTOMaM KHCIIOpo-
Aa, nocJjie 4ero BHewHss 000/104Ka aTo-
MOB Me[IH OcTaeTcs 3anojiHeHHo#H. Crne-
JIOBAaTENBLHO, /1Ba aTOMa MeH (Kax/blii
¢ BajieHTHOCTBIO + 1) oOpa3syloT HOH-
HYIO CBA3b ¢ OAHHM aTOMOM KHCJIopoaa
(c BaneHTHOCTBIO — 2). TTOCKONBKY 3TH
3NEKTPOHbLI JIOKAJIM3YHTCH BOKPYT aTo-
MmoB, coenuHenune Cu,O sBnsercs nn3-
NIeKTPHKOM.

OnuHako y Takux okcumos, kak CuO,
Me/lb He OT/IaeT BTOPOIi 3/IeKTPOH TakK
JKe Nerko, Kak nepsbiii, NOCKOMLKY NOTE-
psi BTOPOTO 3/IEKTPOHA CO3/1aeT BaKaH-
CHIO Ha BHewwHel obonouxe. Kucnopon
nonxkeH «BopoThCa» 3a BTOPOI 3MeK-
TPOH, YTOOBI 3aMOJHUTL CBOK BHELU-
HIOIWO opbuTanek. B peiyabtare Kuciio-
POl «BLIATPBLIBAET», TNOTOMY HTO
3ano/iHeHHas opbutans Kucnopoaa
npencrasnseT coboii HeckonbKo Oornee
cTabunpHyI0  KOHMrypaumioo, ueMm
3ano/IHEHHaA BHELIHAA OpOHTANL MenH.
Opnako, Koraa Meab W KHC/IOpOa cMme-
IIAHBI C APYTUMH 371eMEHTAMH B KDH-
cTa/Mueckoll pewetke, 3to cnaboe
3HEpPreTHYECKOE PABHOBECHE MOJKET Ha-
PYLWHTBCSA, H B pe3y/ibTaTe MeAb H KHC-
A0pO «NenaT» Mexny coboii anekTpo-
Hbl, 4TODBLI 3aNONHHTL CBOM BHELUHHE
obonouku. (Takoe ob6obiuecTEneHUE
INEKTPOHOB BefieT K 06pa3oBaHHIO «KO-
BaJIEHTHOI» CBA3H MEXIY KHCIOPONOM
u Menbko.) [OCKONIBLKY 3TH 3/1EKTPOHBI
MOryT CBOOO/IHO NepeNBUraThCa Mexay
aToOMaMH MeJH H KHCIopona, MaTepHa-
nbl, cofiep)KaulHe Melb, KHCIOPOd H
ApyrHe 3EMEHTHI, MOTYT XOPOLUO Npo-
BOOHTE 3ﬂBKTpHHECKIlﬁ TOK.

ATOM MEIH MOXXET OTAAaTh OAHH, NiBa
HJIH TPH 3JIEKTpOHA Ha 00pa3oBaHue XH-
MHYECKO#i cBA3M ¢ KucoponoM. CameiM
YCTOHYMBEIM M3 TpeX COCTOAHMIl ABNA-
€TCA COCTOSHHE C BANEHTHOCTBIO + 2,
NO3TOMY COCTOSIHHE ¢ BalIEHTHOCTBIO

WWW AM-MAGA N NAROD

OKCWA NAHTAHA U MEAU OKCWA HEOAWMA U MEAU
La:Cu0; Nd;CuO,

/ HEO[JUM
NAHTAH / MEAb
- KUCnorog
Kucnorog

KOOPAWHALIMA KOOPAMHALMA
NAHTAHA C KWCNOPOAOM HEOAUMA C KUCNOPOAOM

NAHTAH &

Kucnorog

! .
HEOJUM Kncnorog

KPUCTANNUYECKASA CTPYKTYPA oxcuga nantana u megu (La,CuO,) (8sepxy cne-
Ba) CNY>XWUT OCHOBOW MHOTWX CBEPXNPOBOAHUKOB. ECnK HEKOTOPbIE aTOMBI NaHTaHa
33aMEHUTb aTOMamMK KanbUusa, CTPOHUWA unu 6apuA, TO HOBOE coeguHeHue Gyper
CBEpPXNPOBOAHNKOM. 30eCk NOKa3aH KOOPAWHALWOHHLIA MHOrOrpaHHUK ans aToMoBs
Kucnopofa v naHTaHa (sHu3y cnesa). CeepxnpoBOfHMKN Ha ocHose La,CuO, npea-
cTaBnAlT coBon NPOBOAHWKK D-TUNA, NOCKONBKY B HUX NPOBOAWMOCTE obBecnedu-
BAeTCA OBUXXEHWUEM NMONOXKWUTENbHbIX 3apROO0B, HasbiBaemblX «AbipKamu»., CBepx-
NPOBOAHWKWA N-TUMa MOXXHO NONYYMTbL Ha OCHOBE OKCcMaa Heoguma v Meau
(Nd,CuO,) (sBepxy cnpasa), €CN HEKOTOPLIE aTOMbI HEOAUMA 3aMEHWUTL Ha aTOMbI
uepusi unu TopusA. CeepxnpoBogHWku Ha ocHoee Nd,CuO, sBnsiOTCH NpPoBOA-
HUKaMK 1-TUNa, NOTOMY HTO 3NEKTPUHECKWUA TOK B HUX CO33ETCH fBUEHNEM OTPK-
UaTenbHO 3apAMEHHBIX 3NEKTPOHOB. ATOM HeoguMa KOOPAWHWPOBAH C BOCEMbLIO
aromamu Kucnopopga (BHu3y cnpaea).

19
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+ 1 (nanpumep, B Cu,0) HaspiBaloT Boc-
CTAHOBJIEHHON MEObI0, & COCTOSHHE C
Ba/IEHTHOCTBIO + 3 (HanpuMep, B OKCH-
ne HaTpus ¥ Meau NaCuO,) — okuciien-
HOH MelkIo.

B KepaMHM4ECKHX CBePXNpPOBOJHHKAX
Menb, NO-BMOHMOMY, BemeT cebs Tak,
Kak OyaTo OHa HMeeT NPOMEXYTOUYHYIO
Ba/IEHTHOCTh, KOTOPAaA 3aBMCHT OT BJIH-
AHUA KHCIO0pOJa MW APYrHX aToMOB B
ceepxnpoBoaHike. Koraa BaneHTHOCTh
MW paBHa + 2, INeKTPOHbI TIOKaIH3Y-
OTCA B CBA3M Melb — KHciopoa. B oT-
AENbHBIX Cny4yasx, KOrjaa B cOeHHEeHHH
NPHCYTCTBYIOT MONONMHHTENbHBIE ATO-
MBbI-OKHC/IUTE/H, HANpHMED NaHTaH HIH
Gapu#l, HEKOTOPBIE aTOMBI MEOH MOTYT
noTepaTsL Oosee ABYX 3/1€KTPOHOB H HX
BaNIeHTHOCTH MOBbILaeTcA no + 3. B
OPYTHX CNy4asiX BOCCTAHOBJIEHHbIE aTO-
Mbl MOTYT NépeaaBaTh HEKOTOPLIM aTO-
MaMm MeaH AONONHHTEeNbHbIE 31eKTPO-
Hbl, H TOI'[1a UX BAIEHTHOCTH CHHXXaeTcs
oT +2 no + 1. B oboux cnyuasx 3nex-
TPOHBI YK€ HE JIOKAIU3YIOTCA H MOryT
Y4acTBOBaTh B CO3OaHHH 3JIeKTPOMNpoO-
BOOHOCTH.

XOTA BaIEHTHOCTh TAKOTO THMA CYH-
TAeTCA BecbMa CYyLecTBeHHbIM (akTo-
POM B MNOHHMaHHH MOBENIEHHS CBEPXIPO-
BOAALLMX KEpaMHK, €€ OIlMCaHHe He-
CKONIbKO ympouueHo. B c¢BepxnpoBoas-
LLIHX KepaMHKax aTOMbl MEIH W KHCNO-
pona 060611ec TBAAIOT 3NEKTPOHBI, YTO-
OBl DOCTHYL YC/IOBHS MHHHMYMa 3Hep-
run. O6obLecTBNEHHBIE 3NEKTPOHBI Tie-
peMelarTes OT aTOMOB MEIH K aTo-
Mam Kuciopoaa, obpa3zys «Mope» 3MeK-
TPOHOB, WilH, TOBOp# boJiee cTporo, OHH
CO30aI0T 30HY NpoBOAHMOCTH. Ecnm
aTOMbl MEIH BOCCTAHABIIHBAIOTCHA H HX
BaJIEHTHOCTH CHHXKAeTCH 10 YPOBHA HH-
*e + 2, T. €. eC/ii OHH B CpeIHEM OThaa-
OT MeHee OBYX 3JeKTPOHOB, TO JIHLIb
HeDonblLI0e HHCO 3NEKTPOHOB IBHXKET-
ca B6nM3K 30HBI npoBoauMocTH. Ecnu
JKe aTOMBbI MeAH OKHC/IAKTCH U HX Ba-
JIEHTHOCTHL CTaHOBHTCA Oonsue + 2,
T. €. OHH OTHAKOT B cpenHeM Donee aByx
3/IEKTPOHOB, TO 30HA TPOBOAHMOCTH
HAchILLAETCH 3NEKTPOHAMH, OCTAaBIIAA
0bnacTH NONOXKHUTENBLHOIO 3apAna, Ha-
3biBaeMble «mbipkamu». [lpexactasne-
HHE O MNPOMeXYTO4YHOR BaJIEHTHOCTH
HMEET CMBIC/I TOJBLKO MOTOMY, 4TO
3/IEKTPOHBI JEHCTBHTENBHO NOKHOAKOT
30HY NPOBOAHMMOCTH HIH, Haobopor,
NepexoasT B Hee.

Menbs — He eAMHCTBEHHBLIR MeTan,
KOTOPBI MOXET MMeThb MPOMEXYTOY-
HYIO BaJIEHTHOCTb B NPHCYTCTBHH KHC-
nopona. ¥ BHCMYTa H CBHHLIA HMEIOTCH
TaKHe 3NeKTpOoHHble opbuTanyu, KoTo-
pbI€ TaK XK€, KaK H y MelH, «npenbssis-
OT» JHepreTHuYeckHie TpeboBaHuA, CBOII-
cTBeHHbie Kucrnopoay. [lpu Gnaronpm-
ATHBLIX ycnoBHAX oba 3Tux meTanna ob-
paE)"lCIT KOBAJICHTHEIE CBA3IH C KHCIIDpO-
OM, ¥ 3NeKTpOoHbl Bynyr WMeThL BO3-

YBaCuFeO

UTTPUR

COEAWHEHME 1-2-3 (YBa,Cu,0,) — 370 TONbKo 0AWH 4NeH TOM nocneposatent:-
HOCTH, KOTOPYIO B XMMWK NPUWHATO HasbiBaTh MOMONOrM4ECKUM pROOM. Kaxxgoe coe-
AVHEHWE 3TOro pAAa MOXXHO NONYYUTh U3 Apyroro nytem nubo gobaeneHws, nubo
yRaneHus npocTbix CTPYKTYPHbIX cocTasnsowmx. Tpu unewa pspa: YBa,Cu,0,,

Y,Ba,Cu,0

1 YBa,Cu,0; — 370 CBEPXMPOBOAHUKM C KPUTUHECKOM TEMNepaTypon

1
Bbiwe 77 K. B CcywecTsoBaHuM coegurenun YBaCu,O, (He nokasaHo) U Y,Ba,Cu;0,,
roKa HU4ero He naeecTHo. CTpyKTypHbIe 0COGEHHOCTH YBaCuEOS. Kak npegnonara-
10T y4eHble, Takue xe, kak y YBaCuFeO,, He ABNAIOWErocs cBepxnpoBOJHVKOM.

MOXHOCTb CBODOODHO mepeMellaTscs B
30He npoBoaHMocTH. CBepxmpoBoas-

' LI¥€ CBOHCTBA NPH OTHOCHTE/ILHO BhICO-

ko#f TemnepaType ObIIH OTKPbITHI Kak ¥y
OKCH/OB CBMHLA, Ta4K H Y OKCHIOOB BHC-
myTa. OBBACHAETCA M CBEPXNPOBOIH-
MOCTb 3THX CDQJI“HEH“H TEMH XKe npH-
YHHaMH, 4TO H Y OKCHIOB MEH, NIOKa He
AICHO, M YUEHBI€ MBLITAIOTCA HallTH OTBET
Ha 3TOT BONpPOC.

MEWCTBO  CBepXnpoBOJHHKOB,

OTKpbiTEIX Beanopuem n Mionne-
pOM, OCHOBAHO HA XMMHYECKOH MOIH-
(HUKAUMH COEOHHEHHA OKCHAA MedH H
nantana (La,CuO,), xpucTaniuyeckas
CTPYKTYpPa KOTOPOIro NoOKa3zaHa Ha PH-
cyHKe Ha c. 19. CTpykTypbl KepaMHuec-
KHX CBEPXNPOBOAHHKOB 0OBIMHO ONHKCHI-

BAKOTCH C MOMOILBIO KOOPAHHALUHOHHBIX
MHOTOrpaHHHKOB (MOMH3APOB), OOHOTO
H3 OCHOBHBIX NMOHATHH XHMHH TBEPIOTO
Tena. KoopaHHaUMOHHBIR MHOrorpas-
HMK npeactasnseTr coboll reomerpryec-
Ky1o thurypy, xotopas obpa3syerca aTo-
MOM Metanna v GnmxkaliumMH K Hemy
aTOMaMH KMCIOpOaa, HeNoCpeACTBEHHO
¢ HUM cBs3aHHbIMH. Tako#t MHOrOrpaH-
HHUK ONpefenseT 4uci0 aTOMOB KHCIIO-
poaa, KOTOPOE HOH CTPEMHTCA HMETh B
cBoeM OnuxaftiieM oxpyxennu. Yncno
NPEANnOYTUTENBHEIX COCEOHHX ATOMOB
KHCIOpoaa MOXeT ObiThb pa3HbiM, Ha-
NpHMep OT ABYX [J18 MeaH (C BANEHTHOC-
Tk + 1) 0o 15 ons ue3us (c BaneHTHOC-
Tbi0 + 1). PaKkTHYECKOE YHCI0 ATOMOB
KHCI0pOaOa, ¢ KOTOPbIMH HOH KOOD/IH-
HHPOBaH, 3aBHCHT Kak OT pa3mepa
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YBa,Cu,0-

3

HWOHa, TaKk W ot OcobbIX CBOWCTBE npy-
rHX AaTOMOB MeTajjia B JaHHOM OK-
cHIe.

B coenunenun La,CuO, aTomb! Menu
KOOPOMHHPYIOTCA ¢ LUECTBE) aToMaMH
KHCIIOpO/a, PAacronoXeHHbIMH B BEp-
WAHAX BbITAHYTOrO BOCBMMIDAHHHKA.
BeneacTBHe JHepreTHYECKMX CBOWICTB
BHELUHEeN 06(};'10‘11(1{ 4TOMa MEOH B CO-
CTOAHHH C BaJICHTHOCTBHIO + 2 aTOMBI
KHCIopoaa, Haxogsuuecs B ABYX Mpo-
THBONOTOXHBIX BEPILLUHWHAX BOCBMMH-
rpaHHHKa, Becerga Oyoyt pansuie o1
aToMa MeaH 0 CPAaBHEHHIO C aTOMaMH
KHMC/IOpO/ia B YeThipeX NAPYrHX BepliH-
Hax. MMeHHO Takas CTPYKTypHas [e-
dopmauna, wu3BecTHas kKak 3bdext
fua — Tennepa, Ovina nepBuiM thakTo-
poM, KoTopbiii 3acrasun BeaHopua u
Mronnepa o6paTHTBLCH K OKCHAAM MeH
KaK BO3MOXHbIM CBEPXIPOBOAHHKAM.

Y? BBJCU-O: s

*Te 9

fiBneHyre, 0 KOTOPOM HIOET peub, M03BO-
NIMET NPEANOI0XKHThE, YTO B3aHMO-
neficTeMe IIEKTPOHOB CHNBLHO 33aBHCHT
OT PACMOJIOXKEeHHS ATOMOB MEAH H KHC-
opoga B KPHCTAIMYECKON peLlieTKe.
XapakTep 3TOro B3auMoeiicTBHA HIpa-
eT HCK/TIOMMTENbHO BaXKHYK pOJib NpH
nepexone K COCTOAHHMIO CBEPXNPOBOLH-
MOCTH.

B coenunenun La,CuO, BocbMHTpaH-
HHKH, 0Opa3oBaHHbie ATOMaMH MeIH 1
KHMC/10poaa, coeaWHeHbl APYr ¢ Npyrom
aTOMaMH KHC/IOPO/ia B Y€ TbIpeX BEpLLH-
Hax, GmKaiumx K aroMam Menn. ATo-
MBI Meau H Onmkailiune X HHM aTOMBI
KHCIIOPOOa JIeKaT B ONHOMH TTOCKOCTH.
D71a nj0CKOCTb U3 ATOMOB MEIH M KHC-
nopona ABJAETCA MEKTPOHHBIM «Cepa-
LEM» BCEX M3BECTHBIX CBEPXNPOBOOHH-
KOB Ha ocHOBe okcHaoB Menu. OHa npen-
ctapngeT coboif MHKPOCKOTIHYECKYH)

YBQ:CU; 0O;

* 9

06nacTb B KPHCTAIHYMECKOH CTPYKTY-
pe, H3 KOTopo# noctynaroT oOycnosnu-
BalOIHeE CBEPXNPOBOAHMOCTE HOCHTENH
3apaaa.

KpucTaniuueckas CTPYKTYPA COENH-
Henus La,CuO, npumeuaTensHa TeM,
4TO KOOP/AHHAUHOHHBIE NOJIU3APLI J1aH-
TaHa H MeAH COE/IHHAIOTCH Takum 06-
pa3oM, uto obpa3syrolimecs NiIOCKOCTH
M3 aTOMOB Me/lH H KHC/I0pOia 3ano/Hs-
IOT NPOMEXYTOK MEXy NByMA XHMHYe-
CKH HCAKTHBHBIMH CINOAMH H3 @aTOMOB
NaHTaHa W MEH.

Cam no cebe OkcHA, coaepKailiuil
NaHTaH U MENb, HE ABJIAETCA CBEPXIPO-
BOJAHHKOM H3-3a CH/ILHOIO B3aHMoO-
neficTBHA INEKTPOHOB Ha BHELIHKX 000-
JIOYKAX COCENHMX AaTOMOB Menu. Kax-
Ablit aTOM ME[IW OTAAET ABA 371EKTPOHA
ATOMY KHCTOPOAa ¥ YOEPKHBAET JIEBATH
3/IeKTPOHOB Ha BHewHed obonouke.
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Kaxapifi U3 3THX AEBATH 3/IEKTPOHOB
HMeeT MarHHTHLIH MOMEHT, T. €. 3JieK-
TPOHLI BeayT cebs Tak, Kak OyaTo oHHM
ABAAKOTCR MHHHATIODHBIMH MarHura-
MH, HMEIOLIHMH CEBEPHbIH H HOXHBIH
nontwoca. Iueprus, obycnopnennas mar-
HHTHBIM B3aHMOJiefiCTBHEM, MHHHMH-
JHPYETCH, KOrlia BOCEMb H3 3THX 1€BATH
3/IeKTPOHOB CTAHOBATCH MOMApHO CBH-
3aHHBIMH: HX MATHHTHBIE MOMEHTLI
(momoca MarHMTOB) HCYE3aKOT, Korjaa
OHH OPHEHTHPOBAaHbLI B NPOTHBOMNOIOX-
HbIX HanpaeieHuaXx. Ecau ocrasiuHecs
HECnapeHHbIe 3NeKTPOHBI PACNONOMKEH-
HbIX PAJOM ATOMOB MEJ1H B3aHMONEHCT-
BYKOT Apyr c Ilp)'l'OM, HX MAarHMTHBbIE
MOMEHTBI HANpaB/ieHbl HABCTPeYy ApYyr
apyry. Taxo#t Bua ymopsinoyeHws, Ha-
jpiBaeMbiil  aHTHEppPOMArHeTH3IMOM,
«NPUIINHIHBAET» 3NEKTPOHbBI K KDH-
CTAIHYECKOR  CTPYKTYpe, HCKIKoyas
BO3MOJXKHOCTE MNEpeXoa B COCTOSHHE
CBEPXNPOBOAHMMOCTH H fAaxe obbiunHoi
MPOBOAMMOCTH.

CBepXnpoBOMMOCTE HACTYTIAET TOJIb-
KO B TOM C/yyae, ecii aHTHudeppomarste-
TH3M IOJIHOCTEIO Hapyluaetcs. [1o 3Toil
NMPHYHHE MHOIHE HCCNEeNOBATENH CYMTa-
IOT, 4YTO MAarHeTHIM M BbICOKOTEMIIEpa-
TYPHas CBEPXMPOBOAHMOCTb TECHO CBA3A-
Hbl Opyr ¢ opyroM. HekoTopbie yueHsle

COMHEBAIOTCA B HAJIHYMHM TAKOA CBS3H.

OnHaKo XPHCTAUIHYECKYK) CTPYKTY-
py La,CuQO, moxHO MoauduunpoBaTs,
yToDBl YCTpaHHTb aHTHQEppOMAarHe-
TH3M H NPHIATh COEAHHEHHIO CBOACTBO
cBepxnposoauMocTH. begnopu # Mros-
JIep COo3any CTABLUHH LLIHPOKO H3BECT-
HbIM CBEpPXMNPOBOOHHMK TNMYTEM 3aMeHbl
HEKOTOPbIX aTOMOB JIAaHT@HA ATOMaMH
B6apus. Xumuueckas popmMyna nonyues-
HOTO HMMH  COeJIHHEHHs  TakKoBa:
La,_ , Ba CuOy.

Hei#iTpanbHOCTE 3TOr0 COCAMHEHHA
nongepXKHBaeTCA, €c/IH OOHH aTOM Me-
W OKHC/IAETCH OT COCTOHHHSA OT + 2 10
+ 3 Ha kaxnslii atom Bapus, 3ametliae-
MbIlt aToMoMm naHTaHa. M36biTouHbil
3JIEKTPOH, OTOAHHLIA MENbIO, He JIOKa-
JIN3YeTCA, 4 NepexonuT B 30HY NNPOBOIH-
mocTH. Koraa aTtoMbl MEAH AOCTHIaloT
KPHTHYECKOHN BaneHTHOCTH, Onu3kol x
+ 2,2, auTndeppOMAarHeTH3IM HCYe3aeT
H BO3HHMKAeT CBEPXNPOBOAHMOCTb.

B coeannennu La, _, Ba CuO4 atom
ME/IH KOOPAHHHPOBAH C LLIECThBIO aTOMa-
MH KHcaopoaa, obpa3yioluMH BepLIl-
HbI BLITAHYTOrO BocbMHrpanuuka. Ilo-
CKOJIBKY KOOPIHHALHOHHOE 4MC/I0 pac-
TET C YBeJMYE€HHEM pasMepa artoma,
aTOMBbI JJaHTaHa, KoTopsie Honblue aTo-

MOB ME[lH, KOOPAHHHPOBAHL] C OEBAT LI

aromamH kucinopoaa. Atomsel Oapus,
pasMep KOTOpbIX O/IH30K K pasmepy
aTOMOB JIaHTaHa, TOXe KOOPAHHHPOBa-
Hbl C AEBATBLIO ATOMAMH KHCIOpona.
[MoaToMy B KPHCTAIIMYECKOH pelleTke
aTombl DapHs MOTyT 3aHHMAaTh TE e
MECTa, YTO M ATOMBI JIAHTAHa, H PACNO-
NI0XKeHbl XaoTH4HO. Takoe pacnpenene-
HHE aTOMOB B (DHKCHPOBaHHBIX NONOXKe-
HHAX KPHCTA/JTHYECKO#! pellieTKH Ha3bl-
BalOT TBepAbIM pacTBOpoM. ([nsa cpas-
HEHHA: XHIKUR pacTBOP COCTOHT M3 Xa-
OTHYECKH pacnpele/ieHHbIX HOHOB, Ha-
XOOALKXCA B CJIy4aHHBIX MON0MXKEHHSAX.)

TlonsiTHe TBEPAOTO PacTBOPA ABJIAET-
CA KIKUYeBbIM B 0OBbACHEHHH CBEPXIPO-
BOOMMOCTH OKCHAOB MenH. Kak npaeu-
N0, TBEpable pacTBOpbl 0bOpa3syioTcs,
€C/TH pasMepbl HOHOB NPHMEPHO PaBHLI
¥ THOb 0Opa3yIoLIMXCs XHMHUYECKHX
cea3edl ognHakoBel, Tak, Gapwii, cTpOH-
UM MK KaTbluuil MoryT 06pa3oBbiBaTh
TBEpAble PpacTBOPbl B  COEAHHEHHH
La,CuO, nyrtem 3aMeHbl HEKOTOPBIX
aroMoB nantana. Korna crporuwmii 3a-
MellaeT O/IHH U3 [eBATH aTOMOB f1aHTa-
Ha B kpucranne La,CuO,, obpa3yercs
cOeIHHEHHE Lal‘SSrUJCu()4, B KOTOPOM
Mellb HMeeT BajleHTHOCTE + 2,2, Temne-
paTypa CBEpXNpOBOUSIUErO Mepexoaa
ANA 3TOro coennHeHns paBHa 40 K —

BbICOKOTEMMEPATYPHbLIE CBEPXMNPOBOOHWKM, kak #
3TOT, COCTORIMA U3 CBUHLA, CTPOHLMA, QUCNPO3UA, KanbLWs,

meau v kucnopopa (Pb,Sr,Dy, | Ca Cu,0g), 06biuHO 0Gpasy-

10T KpMCTannel NPAMOYronbHOW (POPMEI. 3[ECh NOKa3aHbl KPK-
cTanne! TonwwuHon okono 100 MKM.
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COCTABbl OCHOBHbIX CBEPXMPOBOAALWMNX
OKCuaoB MEAM U X MOAUSPUKALUN
AVANA3OH
KPUTUYECKMUX
WCXOOQHAR CTPYKTYPA BO3MO>XHbIE 3AMEUWEHMA TEMMNEPATYP, K NMPUMEYAHUA
Las_,BayCuOy Camm Sr 20-40 KEPAMMKA, COCTOAILLARA W3 La, Ba,
Cu N O, bbINA NEPBbIM M3
OTKPbITbIX CBEPXMPOBOAAWMX
OKCMAOB MEAWU
Ndo_yCe,CuO Pr, Sm wmEu 10-25 3TO CEMEWCTBO BKIIOYAET
Go-x0exCu0s-Fy i TONBKO KEPAMWYECKUE
CBEPXNPOBOAHWKW n-TUMA
Lag g SmM,Sr 2CuO, Eu, Gd, Tow" Dy 20
YBagCus0y La, Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm, 80-93 YBa:Cu;0; BblNl MEPBLIM 13
Voo Le OTKPBITBIX CBEPXMPOBOAHWKOB,
B Oami Bl UMEIOUWX KPUTUYECKYIO
48 715 TEMMEPATYPY BbIWE 77 K
BioSroCuOg CaCupOgmm CasCug04g 0-110
TloBap CuOg CaCuyOg # CasCusO1g 80-125 | U3 BCEX MBBECTHbIX
CBEPXMNPOBOAHWKOEB TI;Ba,Ca,Cus0;y
WMEET CAMYIO BbLICOKYIO
KPUTUYECKYIO TEMNEPATYPY
“BQQCU205 CHCUQO?.CQQCUEOQ o CaBCU‘dCH] 1 0D-122
PbgSra, xPrq_xCuzOg Nd, Sm, Eu, Gd, Tb, Dy, Ho, Erww Tm 70-85
BisSroSimp_sn,Ces,Cus0qg Euwn Gd 20-25
Baq g3Nd g75m4 33Ce g7Cu30g Sm, Euww Gd 40
Nd, Eu mwGd
Lag_,Sr,CaCuQg HEM3BECTHO 60
camMas BbICOKad H3 TEX, KOTOPbIMH 0b6- MEPHBIX pOM603ﬂpH‘ICCKHX NnJI0CKO- CYETE 3apAnoOB oGH&lpyumnae‘rcn, 4yTO

NanalT TBEPALIE PACTBOPLI HA OCHOBE
La,Cu0O,.

OTJIMYME OT TBEpALIX PACTBOPOB,
6naromaps KOTOPbIM COeOHHEHHE
La,CuO, cTaHOBHTCA CBEPXTPOBOASA-
LLLHM, CBEPXITPOBOAHHUK YBa,zCu307 (Ha-
3pIBaeMbIfl coenuHeHHeM [-2-3) umeer
MOJHOCTBI) YINOPAAOYEHHYK) KPHCTal-
JIMYECKYHO pelueTky, o00pa3oBaHHyo
MIOCKOCTAMH H3 HOHOB HTTpHA, Oapus
H MemH (CM. pHCYHOK BBepxy). B Tako#t
CTPYKTYpe HeGonbluHe HOHBI HTTPHA C
3apaaoM + 3 cBs3aHbl C BOCEMbIO aTO-
MaMH KHcI0poaa, a 6osbiune HOHBI Ba-
PHA C 3apaloM +2—c NEeCATHLIO aTOMa-
MH KHc/opoaa. Mexay clioAsMu HTTPHSA
u 6apusa aTomel Mean 0bpasyroT ¢ aTo-
MamH Kucnopoaa nupamuay. OcHoBa-
HHA ITHX NHpamua obpallieHs! OPyr K
apyry no obe CTOpPOHBI MJIOCKOCTH M3
aToMoB HTTpHA. B ocHoBanmsx nupa-
MHI 00pas3yrOTCA MIOCKOCTH W3 ATOMOB
MeIH B KHCIOpona, HeoOXOOuMBble IS
MOAB/ICHHA CBEPXITPOBOAMMOCTH. B mpo-
MEXKYTKEe MEXIy OByms ciosMH Oapms
aTOMbI MeIH KOOPAHHHPOBAHbI C YeThIPb-
M#A aTOMaMH KHCIopoaa B poMboanpHue-
CKYIO II0CKOCTE, Bepumnsl pom60oB coe-
[HHEHBI Mex 1y coDofi B uens.
31H 0coGeHHOCTH CBA3M aTOMOB Me-
¥ ¥ KHcnopona obecneynBaroT 3anon-
HeHHe TPEXMEPHOIr0 NPOCTPAHCTBA KOM-
OuHalHelt 0JIHOMEPHBIX LENOYeK ¥ ABY-

cteit. Onue yuenwi#t u3 Erunra xak-to
CKa3an MHe, YTO OH JyMaeT, ¥TO ero
3EMJIAKH JOJKHBI OBLITH YOauHBLI B
MOHCKe HOBBLIX CBEPXNPOBOAHHKOB, MO-
CKONIbKY 3arafkd NMHpamMHa c OpeBHeil-
LUHX BPEeMEH ABJAKOTCA COCTaBHOI yac-
ThIO HALHOHANILHOM KY/IbTYDBI ETHNITHAH.

B coenunennn YBa,Cu,O, mens B
Cpe/iHeM HMeeT BajeHTHocTh + 2,33 (7
u3 14 3nexTpoHOB, HeobXonuMbie IS
CBA3M C KHCJIOPOAOM, AAKT OJIHH aTOM
WTTpHsA ¥ 1Ba aToma bapus; ocTanbHbie
7 3NMeKTPOHOB OTAANTCHA TPeM#A aToMa-
MH MeaH). YueHbIM yaanoch 10Ka3aThb,
YTO aTOMBI MEH KaK B OlIHOMEPHBIX Lie-
MOYKax, TaKk U B MJIOCKHX OCHOBAHHAX
NHpaMH OKHC/IAKTCA HPHMEPHO [0
OIMHAKOBBIX COCTOAHHHA.

B coeaunennn YBa,Cu,0, cemb aTo-
MOB KHC/IOPO1a HIPaloT 0c0b0 BaXHYK
poNb O/ BOZHMKHOBEHHS CBEPXIPOBO-
aumoctH. Ecni conepxkanue kucaopoaa
B 3TOM COEIHHEHHH CHHXaeTcR oT 7 10 6
aToMoB, TO oOpaszyeTcs AHINEKTPHK
YBa,Cu;0. INpu 3TOM KHMCcTOpOn yaa-
NAETCHA TONBKO H3 OOHOTO MOJIOKEHHA
KPHCTAN/THYECKOR peLIeTKH, MN03TOMY
poMOBI M3 aTOMOB MeOH H KHCjlopoaa
NpeBpalalTCs B O/IHOMEPHbIE HUTH. B
THX HHTHAX CO3/1a€TCA YCTOHYMBANA KO-
OPAMHALIHA aTOMOB ME/IH B COCTOSHHH C
BaneHTHoCTLIO + 1. CHHMKEHHE comep-
JKAHHA KHCJIOpOMda HEeNOCPeACTBEHHO He
BNHAET Ha HOpMy NHpaMKI, HO NPH NOa-

aToOMbl MeaM, BXOMAALIHEe B NUPAMHIbI,.
Tenepb HMEIOT COCTOAHHA C BANIEHTHOC-
Thi0 + 2. B 3TON KOHDHrypaumu 3nex-
TPOHbI [0KANH30BaHbl NoA NOeficTBHEM
anTHdeppoMarseTHiMa.

Ecnm  copmepxaHMe KHCJOpoZa B
YBa,Cu;O0f yBenuuuth, TO KHCIOPOA
nobasnAeTcs HENOCPEACTBEHHO B «Cpe-
Ny», OKpYXaIoLYIO HHTh, OKHC/ISS aT0-
MbI MeJIH H3 COCTOSHHSA C BAJIEHTHOCTBIO
+ 1 no + 2. Kncnopoa BKNOYaeTcs He
cnyualiueiMm  oBpazoMm B Menb-
KHCJIOPOZHbIE HHTH, @ CKOPEe CTPEMHT-
cs oOpasoBaTe kak MoxHO OGonblue
Me/lb-KHC/IOPOAHBIX poMOOB.

Korpa conepanHue kHciopoaa no-
CTHraeT YpPOBH#A, NPH KOTOPOM Ha KaX-
Mble TPH aTOMAa MEH B CPEAHEM NPHXO-
auTca 6,5 aTOMOB KHCI0poja, KHCIO-
poa oTOHpaeT y aTOMOB Me/l# B MEJIHO-
KHCIIOPOOHBIX MNHpaMHAaXx CTOJbLKO
3/IEKTPOHOB, CKONBLKO HeoOXoanMoO ans
BO3HHKHOBEHHMA CBEPXMPOBOAMMOCTH,
OOpa3yrolleecs B pe3yibTaTe COeaHHe-
Hue YBa,CuyOf ¢ MMEET KPHTHYECKYHO
TEeMNOepaTypy K. 310 coenuHeHue
HMEET OTYET/HBO BbIPAXKEHHYIO KpH-
CTANNHMYECKYO CTPYKTYDY, B KOTOpOH
uenouxs pomBos ¥ HUTH 06pa3yloT yno-
panoYeHHYO peweTky. I'lo mepe nanb-
HEALUEro yBeHYEHHUA COOEPKAHUA KHC-
opoaa Leno4ykH poMOOB CTAHOBATCH
fonee npoTaxennsiMu. Korna nonyua-
eTCs MOJIHOCTHIO LENnoYeyHas CTPYKTY-
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pa, KpHTHYECKas TeMnepaTypa, NnpH Ko-
TOPO# HACTYNAEeT CBEPXIIPOBOAHMOCTS,
pe3ko noaHumaeTtcs oo 90 K.

AK B YBa,CuO,, Tak u B

La, gBa, ,CuO, aToMEI MeIH OKHC-
NAKTCA [10 COCTOAHHA C BAJIEHTHOCTbIO
Honbuie + 2. B pe3ynbTaTe B 30HE NpO-
BOOAMMOCTH 00pa3ylioTcs NOM0XKHTEb-
HO 3apsAKEHHBbIE ABIPKH, MO3ITOMY ITH
cOe[IMHEHNs Ha3bIBaOT CBEPXNPOBOAHH-
Kamu p -tuna. CBepXnpoBONHUKH, ¥ KO-
TOPLIX HOCHTENAMH 3apAI0B ABIAKOTCH
3/IEKTPOHBI, CYHTAKT CBEPXNPOBOMHM-
kamu 1t -Tuna. o 1988 r. Bce u3pecTHbIE
CBePXMPOBOAHHUKH Oblsn P -THNA, ¥ NO3-
TOMY MHOIHE CTand yTBEepXIaTb, YTO
CBEPXINPOBOOHHKH HA OCHOBE OKCHOOB
MEIH HA B KaKHX C/Ty4asx He MOTyT ObITh
n -Tuna.

B 1988 r. M. Tokypa, X. Takara u
Cun-Vte VYTHaa M3 Tokuitckoro yHu-
BEPCHTETa OTKPLUIH MNepBoiff, H noka
€IMHCTBEHHBIH, KepaMHuYeckuit CBEpX-
NMPOBOOHHK N-THMA. 3TOT HOBBIf CBEpX-
MpOBOAALLINHA MaTepHan ObIN TONyYeH
Ha OCHOBE OKCH/a HEOOHMMa H MellH
(Nd,CuO,). CTpykTypa 3TOrO COEAHHE-
HHA nonobHa ctpykrype La,CuOy, Ho B
OTNHYHE OT JiaHTaHa, HOH KOTOpPOro
CBA3aH C AEBATHIO COCEAHHMH aTOMaMH
Kuciopopa, Gonslunii Mo pasMepy HOH
HEONHMAa OKPYKEH BOCEMbIO ATOMaMH
kucnopona. B coenunenun Nd,CuO,
aToOMbl KHCJIOpPOJa pachoioKeHbl BO-
KpYr HeonuMma, 00pa3ys KOOpAHHAUHOH-
HbIfi MHOTOrPaHHHK B BHIE KBa/IPATHOM
npH3Mbl. B peaynsTaTe aTOMBI MEIH KO-
OPAHHHPOBAHLI C YETBIPDbLMA ATOMaMH
KHciopona, obpasys niockuil KBanpar.

B CBepXNpOBONHHKAX Ha OCHOBE
Nd,CuO, HekOTOpBIE aTOMbl HEOAHMA
3aMellalroTc HepHeM HIH TOpHeM ¢ 06-
pa3joBaHHEM TBepAbIX pacTBOpoB. Lle-
pHii 1 TOpHII HMEIOT BaNEeHTHOCTL+ 4 K
NOAXOAALINI pa3mMep [iA TOro, 4Tobbl
OHH MOTJIH 3aMelllaTb HEKOTOpble
aTOMBbI HEOAMMA C BANEHTHOCTLIO + 3.
IMo3TtoMy oOHM MOryT o0Opa3oBbiBaTh
TBEpAble pacTBOpPbI cocTaBa
Nd, _ ,Ce,CuO, u Nd, _ Th CuO,.
Korna x pasen 0,17, 3Th matepuansi
MMEIOT CaMYI0 BLICOKYIO KPHTHHECKYIO
TeMnepaTypy, 6nu3kyio k 25 K. 31H ma-
TepHasbl OCTAKOTCA 00BEKTAMH HHTEH-
CHBHBIX HCCJIEOBAHHI, MOTOMY YTO OHH
06133aK0T HHTEPECHBIMH XHMHYECKHMH
CBOMCTBAMH, CBA3aHHLIMH C NPHPOIOIH
HOCHTE/IEH, HO [0 KOHLA €LIE¢ HEMNOHA-
rBiE.

CBepXnpOBONHKHKH C CAMO# BbICOKO#
KpPHTHYECKOH TemnepaTtypoii, H3BecT-
HOll Ha CceroAHsIUHMHA neHb, ObINM OT-
KpbIThl B 1988 r. A. XepMaHHOM u ero
KossieraMH U3 YHuBepcHTeTa wIT. Ap-
KaH3ac, 3TH CBEPXNPOBOAHHKH COCTOAT
M3 aTOMOB Tas/uius, 6apua, KanbLUus, Me-
M ¥ kucnopona. INockonbKy okcHa Tan-
nus obnanaeT BLICOKOIT TOKCHYHOCTBIO,
obpawiatecs ¢ 3ITHMH MaTepHanamMu

crnenyeT OYyeHb OCTOPOXKHO, H TOJIBKO B
nabopaTOpHBIX YCIOBHAX NMPH HANHYHH
cOOTBeTCTBYIOILEro obopynoranus. [Mo
3TOH NpHYHHE NPaKTHYECKOE HCIOMAb30-
BaHHe JaHHBIX MaTepHaJIOB NoOKa OCTa-
erca non 6oneuwikm BonpocoM. Tem He
MEHEE HMX KpMCTaJlTHYecKasi CTPYKTypa
noATBepXaaeT TOT (hakT, YTO Kikoue-
BbIM YC/IOBHEM, » HEOBXOAHMBIM /IS
obecneyeHus BbLICOKOR KPHTHUYECKOR
TeMNepaTyphbl, ABJAETCA HAHYHE MIIO-
cKOCTel U3 aTOMOB MEIH W KHC/IOpO/a.

B 3THX MaTepHanax aTOMBI TANIHA H
Kucnopoaa obpa3zyior Donblune okTas-
[pbl, KOTOPbIE PACNOJOMKEHB! B [J1I0CKO-
CTAX, HaXOMALUMXCA HAd TUTOCKOCTAMH
H3 Me[Ib-KHC/IOPOAHBIX OKTA3APOB HIIH
nupamua. Ob6was popmyna TannmeBbixX
CBEPXNPOBOIHMKOB 3allHCBIBAETCH B BH-
ne Tl Ba,Ca, _ Cu,O, , 5, , 5 UB-
[EKC m yka3bIBaeT 4YHCNo cjioeB, obpa-
3yeMbIX TalnHB-KHCTOPOAHLIMH OKTa-
anpamu. [loka H3BeCTHBLI TONBKO COCIH~
HEHHs, KOTOpbie UMEIOT OMH WIH JBa
TakHx crnos. Yucno meaHsix crnoes (1)
MOKeT ObITH OT OHOTD N0 YETbIpEX.
Bce coenuHeHHd B 3TOM pajay obnanaioT
CBEPXNPOBOAMMOCTBIO TPH  BBICOKHX
Temnepatypax. Camyio BBICOKYIO TeM-
neparypy, 125 K, npu kotopo# HacTty-
naer  CBEPXNPOBOAMMOCTb,  HMeEeT
Tl,Ba,CaCu;0,,.

OT5l HeoaBHO OTKpPBITHIE CBEpX-
NpPOBOJIHMKM HAa OCHOBE OKCHIOB
menun umeroT Bonee COXKHYIO CTPYKTY-

Py 110 CPaBHEHHIC ¢ OTKPbITBIMH paHee,
BCE OHH MOCTPOEHBI M3 IJIOCKOCTEid,
BEJTIOYAIOUIMX aTOMBI MEH W KMCIOPO-
3. 3TH NIOCKOCTH YepeayloTcs ¢ Apy-
THMH CIIOSMH, KOTOpPbIE Pa3iefifioT HX
NpPOCTPaHCTBEHHO, H, 4TO Haubonee
Ba)XHO, OHH CITYXKAT PEe3ePBYapOM NoJO-
KHTENbHBIX H OTPHUATENbHBIX 3aps-
AOB. DNEKTPOHHOE COCTOSHHE CJIOEB
ONpefieNIAeT YHCIO 3aPAA0B Ha MEjlb-
KHCJIODOJHBIX TUTOCKOCTAX H KPHTHYe-
CKYK) TeMnepaTypy AaHHOrO CoenHHe-
HHA.

bonee 15 netr Hasan A. Cnaiit B co-
TPYAHHYECTBE CO crneuHanucTaMu dup-
mbl Du Pont nonyunn xepammuueckii
MaTepuan, cocTosuit u3 6apHs, CBHH-
ua, BHCMYTa M KHCIopoia. XOTH ero
KPHTHYECKas Temrneparypa cocTapnana
Beero 12 K, oH Bee xe Hasen beanopua
Miosnsiepa Ha MBICITBL O MOMCKE KepaMu-
YeCKHX cBepxnpoBoaHukoB. B 1988 r.
MOH Konsieru u s B thupme AT&T Bell
Laboratories ycTaHOBHJIH, 4TO COE/IHHE-
HHE Ha OCHOBe Oapus, Kanus, BUCMYTa H
KHCJIOpOAa CTAHOBHTCH CBEPXMPOBOJIA-
M nipu 30 K. OTr MaTepuansi UMeloT
MHOro 0b11ero ¢ okCHIaMH MeH, H HC-
TOPHSA HX CO3[JaHHA HHTEPECHA cama no
ceGe. BoaMoxHO, 3TH MM Kakne-nubo
[OpYyrHe, MOKa elle He OTKPbLITHIE MaTe-
PHaNbl YKaXyT HaM Ha HOBbIE HCTOKH
TAKOr0 3aMe4aTe/IbHOIO ABJIEHHMA, Kak
BbICOKOTEMIEpPaTyPHasA CBEPXIPOBOIH-
MocThk. Bpemsi nokasxer.

ﬂdyfm " ()@mcﬂzgo

Kax noswbicume
KOHKYPeHmocnocobHocms

«Ymo xopowo 0as cmpansl — Xopo-
wo 0na «[dwenepan momop3», a 4mo
xopowo 0na «dxenepan momops» —
XOpOuo 0414 cmparbi».

YAPN3 3. YWICOH, BLICTYIIEHHE
B CEHATCKOM KOMHTETE 110 aenam
BOOPYXEHHBIX cHut, 1952 r.

KOJ10 copoka JieT Ha3al BhiCKa3bl-

BaHKe YuicoHa Kasanocs Geccriop-
HbiM. Cerojinsi, OJIHAKO, IKOHOMHCTHI H
NONMUTHYECKHE OCATENIH B 3TOM OaJIEKO
He yBepeHbl, OHM 3a0aKOTCH BONPOCOM,
He cTanu JH (QOpMAIbHO «aMEpPHKaH-
CKHE» KOpnopauHH HACTOJILKO HHTEPHA-
LHHOHANBHBIMH, 4TO HX CTpPAaTErHYECKad
nuHHA paboTaeT He Ha NOJL3Y, @ BO Bpen
HHTepecaMm camofi cTpanbl. OHH TaKie
3aJa0TCA BOMPOCOM, KakHe Luard cje-

AyeT MNpeanpHHATL NpPaBUTENLCTBY
CIIIA nons Toro, 4To6bl NOBBICHTL KOH-
KYPEHTOCNOCOOHOCTh  aMEPHKAHCKHX
KOMIMaHui.

Ha  ognom Kpaw MnoOJIHTHYECKOro
CNEKTpa HaXOAATCA TEXHOKPATHI, 6o-
PHOLLIHECA HA KanutonuiickoM Xonme 3a

M06Y10 (hopMy NOMIEPHKKH aMEpHKaHC-
KON MPOMBILUJIEHHOCTH €O CTOPOHBI
NpPaBHTENBCTBA. ITO OHH ABJAKOTCA aB-
TOPAaMH He[laBHUX 3aKOHONpPOEKTOB, Ha-
LETEHHBIX HA TO, 4TOOBI COBMECTHBIE
NpeAnpPUATHA HE HECTH TPOHHOTrO yuep-
6a, 4To 06BIYHO HMEET MECTO B Pe3y/ib-
TATe aHTHTPECTOBCKMX CynebHbIX npo-
LeccoB. 3aKOHONPOEKT, NMPUHATHIA na-
nAaTofl npeacraBuTenell B MIOHE 3TOrO
roja, npejocTaBaseT TAKYH NpHBHIe-
rHIO ML TEM MPOMBILLJIEHHBIM IPYII-
nam, B KOTOPBIX [ONR AMEPHKAHCKHX
KoMnauu# cocrasnser 6onee 70%.

Ha npoTHBONONIOKHOM KpaK MNOJH-
THYECKOTO CeKTpa HaXxoauTcs npodec-
cop [Iapeapackoil 1wKonsl OH3ameca
Maiikn 3. INopTtep. B cBoelt nocnenueit
kuure “The Competetive Advantage of
Nations” («ITpeumyllecTBO KOHKYpPEH-
UMM MEX/y CTPAHaMH»), HACUHTLIBAIO-
weit 855 cTpanuu, OH paccMaTpHBaeT
takTopsl, obecneyHBalouHe KOMIaHH-
AM BBICOKYI) KOHKYPEHTOCNOCOBHOCTE
HA MHPOBOM pbiHke. I naBHas MbiC/b
TMoprepa 3akntouaeTcs B TOM, 4TO PO/ib
NpPaBUTENLCTB B TOM BONpPOCE CiH-
IIKOM mpeyBe/inumBaeTcs: «[lpaBu-
TEALCTBA HE ONPENENIAIOT KOHKYPEHTO-


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

WWW

ANM-MA A N\l

HAYKA WU OBLIECTBO

NAROD.RU

25

crocoBHOCTE CTPaHbl, OHK MOTYT JHIlb
OKa3biBaTh HA HEE BIIMAHHEN.

[MopTep HauMHAET C YTBEPXKICHHA,
4YTO KOHKYPHPVIOT HE CTPaHbl, & KOMIla-
HiH. «[lanexko He ACHO 3HAYEHHE TEPMH-
Ha «KOHKYPEHTOCNOCOOHBIH» NpHMEHH-
TENbHO K CTpaHe», — cynTaeT oH. [pa-
BUTENLCTBO 3abotutcs 00 ycnemHom
thyHKUHOHHPOBAHHH TIPOMBILLIEHHOCTH
CTpaHbl JIMIIL NOTOMY, YTO COCTOsAHHE
e y TNpOMbILUIEHHBIX (HPM Heno-
CPEICTBEHHO OTpa)aeTcd Ha YPOBHE
JKH3HM B CTPaHE.

PaccmoTpenne dakTopos, crnocobeT-
BYIOILIHX ycriexy upM, W 3aHHMaeT oc-
HOBHYIO uacTh KHHrH IMoprepa. OH BuI-
JefsieT 4eThIpPEe rNaBHbIX rpynns! tak-
TOpOB, BAHAKOIWMX Ha paboTy Komna-
HHit: npouzeodcmeexmblie faxmopel, a
HMEHHO HalHyne KBajuHUHpOBaAHHOMH
paboueil cunel B Heobxonumoro obopy-
NIOBAHHA; CNPOC HA BHYMPEHHEM DblHKe
WM YPOBEHB 3anpoCOB MECTHOIO Mo-
TpebHTENs; HAAUYLEe CMEXCHbIX U 6CNO-
Mo2amensbHelX ompacaeil, 4To nobyx-
naet ¢upMy BbinyckaTe Gosnee kauecT-
BeHHYIO Hnu Gornee nemieByl0 Nnpoayk-
UKHIO, @ TAKKe HanHuue y GHpMbIyemxoi
cmpamezuu, cmpykmypsl u oyxa conep-
Huyecmsa WiH, HHBIMH CNOBaMH, 30-
texTHBHOrO ynpaenenus. Oxazanne
BO3/IEiicTBHA Ha BCE ITH (hakTOpb! HAXO-
auTcs B cdepe OeATENBHOCTH camofit
thHpMBI.

PaccMoTpHM, K npHMepy, NpouBeTa-
FOLLYIO MHAYCTDHIO MEOHLHHCKOTO [IHa-
rHocTHYeCKOro 06opya0BaHus, CO31aH-
Hyio B CUIA nocne BTopoil MupoBoil
BOliHBI, 3Ta HHAYCTPHA Bblpocna Gna-
rogaps MMEBIIMMCH B CTpaHe Mpenmno-
CHITKAM! PA3BHTHIO MEKTPOHHONR 1po-
MbILIIIEHHOCTH, cniocobcTBOBaBLLIEH MO-
ABNEHUIO TANAHT/IMBLIX W IHEPTHYHBIX
HH)XEeHepHBIX KaapoB, POCTY (HHAHCH-
pOBaHHA HayuyHbIX MccrenoBaHHil B 06-
AACTH MEOWLMHEI, CIPOCY Ha BbICOKOKa-
yecTBEHHOE DoNbHUYHOE 0BCTYKHBAHKE
H OCTPOIt KOHKYPEHLHH MeNKHX GHPM B
6opbbe 3a noTpedbuTens.

IMo yreepxnenunto IlopTepa, npasu-
TENbCTBO WIPaeT B JIyYILLEM clyyae
ONOCPEeNoOBaHHYK pPOAb, HTO HHOTAA
NPHHOCHT YAHBUTENbHLIE PE3YIALTATHI,
Cxopee Bcero OrpaHHYeHHsA peryanupyro-
uiero XapakTepa, a He obpeMeHHTeb-
Hble IR (PHPM HANOr¥ MOTyT CTATh CTH-
MYJOM K TMOBLILLEHHIO HMH CBOEH KOH-
KypeHTocnocobHocTH. OH oTMeuyaer:
«¥KecTKue LIBEACKHE CTARAapThl B OT-
HouleHuM ©Oe30NacHOCTH TOBAPOB M
OXpaHbl OKpYKalouied cpensl, HanpH-
mep, nobyoHnu MHOTHE OTpaciH Mpo-
MBIIIEHHOCTH MOBBICHTH CBOK) KOHKY-
PEHTOCTIOCOBHOCTBY.

IMopTep Takke He NPHHAMIEKHT K
YHCJIY CTOPOHHHKOB CMATYEHHA AHTH-
TPEeCTOBCKHX orpaHnyeHuii. Pa3spelue-
HHE MNpPEXHHM conepHukam paboTaTs
BMECTE MOET NMPHUTYNHTh ¥ HUX JKena-
HHE BECTH KOHKYpPeHTHYI0 Gopsby, yT-

nosnunnu CTPAH HA MUPOBOM PbIHKE

opr WIATUA  _ AMOHWA  IOKHAR KOPER  CuA
ABTOMOBUNY | ABTOMOBMIN :ABIGMO._EHI'IH ""g?‘b‘s ABTOMOBMNU
16,1+ ! 238 : , 10,3
XUMWYECKME TENEBU30OPHI, 0 A -
BEECToA | OBYBb | GIEOMATHMY (CHHTETMKA) | CAMOMETHI
3,3 i  TO®OHbI 8,1 7.2
OBPABATLIBAKO]| IOBENUPHBIE | 4ociromiiie i
WA UHCTPY- WINENUS -amzt{rggﬂum- YYryH U CTANb -xomn:sgr%t
MEHT 22 29 i ; 4
MEYATHLIE | WCKYCCTBEH- ®OTO- OPYTUE 3EPHO,
CTAHKW HEIE KAMHW | ANMAPATHI | TEKCTUNbHBLIE | COEBLIE BEOBbI
05 09 0,9 TOBAPbI 3,7 43

[ ] 3HAYMTENBHAR AONR HA MUPOBOM PbIHKE

sepxknaer Iloptep, H TeM caMbiM MO-
WeT OTpHUATENBHO OTpPa3suThCd Ha
KOHKY]’JEHTOC“OCOGHOCTH KOMMNaHui Ha
MHPOBOM PBbIHKE.

[MopTep cornaceH ¢ TeM, 4To Haubo-
fiee BECOMbIM MPEHMYILLECTBOM ABsSeT-
CA HajMyHe B CTpaHe MNepBOKJIACCHBIX
Hay4yHbIX KaapoB H BI:ICOKOKBaIIHd]HL[H-
poBaHHO# paboueit cunel. Ho, no ero
MHEHHK), KOMMAHHH TakKXe€ [OJOJIKHBI
BHOCHTb CBOH BKNan B YNYUILIEHHE YXKE
cyiecTByiole#t MecTHOH Oa3sbl: OHH 10-
NKHBI 3AaHUMATBCA NOAroToBKO#H pabo-
YuX KaapoB, TpeGOBaTL BLICOKOIO Ka-
4yeCcTBa OT NMOCTABILHKOB BHYTPH CTpa-
HbI, OGGCHC‘-I HBATH NMepBOKNACCHBIM
o6opynoBaHuem APYrHX W ObITh CHIIb-
HbIMH KOHKypeHTamu. «®upma, beayc-
NTOBHO, 3aHHTEpPeCOBaHaA B TOM, '-ITOGB]
ee 6a3za BHyTDH cTpaHbl Owina xopoluef
nnaTthopMolt S JNOCTHKEHHS ycnexa
Ha MHPOBOM DPBbIHKE®», — OTMEYACT
IMoprep.

Ho ecnu nocsie BHUMATENIBHOTO H3Y-
YeHHH KOMIIAHHeR CBOEro NMoIOKEHHsA H
nepcnekTHB B cTpaHe Oyner caenaH Bbi-
BOO, Y4TO CYILUECTBYHLUHE YCMOBHA HE
CMOCcOBCTBYIOT NOBLILLEHHIO €€ KOHKY-
peHTOCHOCOﬁHOCTH, KOMNAaHHA, MO MHE-
nuio Tloprepa, momkHa nepebGaupo-
paTbhes. LlenecooOpa3zHo pa3zMecTHTh
CBOH  HAayYHO-HCCNEJOBATE/ILCKHE H
ONbITHO-KOHCTPYKTOPCKHE LHEHTPbI
TaM, rae ecTh BbICOKOKBATH(HUHPOBAH-
Hbie Kaapsl, TpeboBaTenbHbie NOTpebu-
TENH U CHIBEHBIC KOHKYPEHTBI.

Kak cuutaer INoprep, rocyaapcTeeH-
Hbie NHAEPLI, CTPEMSALLUHECA YIEPKATDH
H/IH TIPHBJIEYL KOMIIAHHH, KOTOPBIE pa-
6oTaroT B 00nacTH BLICOKMX TEXHOJIO-
THH, JOJKHBI BIrJIAHYTH B HOBOM CBETE
Ha cthepy Ou3Heca B CBOMX CTpaHax.
Bmecto Toro utobel Grnokmposath
HHOCTpPAHHbIE KanHTANIOBI0XEHHS,
CTpaHbl NOMKHbI NPHBETCTBOBATL NPH-
XOA4 CHJIIbHBIX, KOHKYPEHTOCHOCODHBIX
KOMnaHuil, KoTOopble OpOCAT BbIIOB
MecTHeIM nipeanpuaTuam. CLUA Bein-
rparwT 0T ((TII063J'IH33U,HH)) B TOM Cny-
yae, ecJId HHOCTPaHHbIE KOMNAaHHH Haii-
AyT, 4TO B 3TOi cTpaHe HMetoTCA Bnaro-
NPUSATHBIE YCIOBHA A uX paborsl, M

* B NPOUEHTAX OT HALUMOHANLHOrO
3IKCnopra; AaHHeie 3a 1985 r.

pa3MeCTAT 3/1eCcb CBOH AHHAMHWYHO pas-
BHBaOLIHECS WCC/eI0BaTeNIbCKHE LIEHT-
Pbl H NPOMBIIIIEHHBIE TIPEANPHATHSA.

CornacHo jaHHbiM Biopo 3xoHOMHYe-
CKOro aHanu3a, 10 CHX MOp HHOCTPAaH-
Hble KanuTanosnoxeuus B nprobpere-
HHE MM OTKDBITHE NpennpHUATHA B
CLIA 6b1nH 3HaUNTENBHBIMH: B 1983—
1988 rr. pocT 3THX KanUuTAJIOBIOXe-
HHUA COCTABJ/SJ €XErogHO B CPEIHEM
55%, u B 1988 r. OHH OOCTHI/IH CYMMBI
B 72,7 mnpa. gonn. OgHako B mpoiu-
JIOM FO1y OHM CHH3HIHCH 10 64,6 Mnpa.
[0MJ1., BEPOATHO, B CBA3M C TLUATE/b-
HBIM PACCMOTPEHHEM NPaBHTENLCTEOM
CITYMA€EB CANAHMA C HHOCTPAHHBIMH KOM-
naHusMH M TpeboBaHHAMH, uTOOBI
HHOCTpaHHbIe (HPMBI BO MHOTOM pac-
KpblIH (DHHAHCOBYIO CTODOHY CBOeH
JEATENbHOCTH.

XO0Ts He Bce 3KOHOMHCTHI pasaefioT
MHeHHe [lopTepa, MHOrHe HauHHalOT
BbICKa3bIBATHCH 3@ HOBbIM B3TNAN HA TO,
Kakoi Mnonxoa K «aMepHKaHCKHM» H
«HHOCTpaHHBIM» (hHpMaM npeaycmart-
puBaerca neicreyrommmy B CLIA npa-
punamu. «MonuTHUECKHe AeATENH n07-
XHbl MOHATH, YTO NpPEANpPHATHA «XOH-
nei» B CHIA MOryT ciny>XHTh aMepHKaH-
CKMM MHTEPECaM TaK e, KaK U npeanpu-
aTus «®opna», — cuntaer [lpokTop
I1. Pe#in, pyxoBonswiui uccie10BaHus-
MH B obnactu rnobanuzaunn B Haumo-
HaNbHOH TeXHHYECKOH akaneMHH, KOTo-
pble TNAHMPYETCH 3aBEPLUMTB ITOIl
OCEHBIO.

OTseT Ha nogobHsIe Bonpockl MOT Obl
NPHBECTH K PAAHKAIIBHOMY NIEPECMOTDY
OTHOILLIEHHI MeX/y MPaBHTENIbCTBOM H
kopnopauusmu. IIpH 3TOM 0HA 3KOHO-
MHYECKas MCTHHA MO-NPEXXHEMY COXpa-
HAET CBOI aKTYanbHOCTh CO BpeMeH [la-
Buaa Pukapno, KoTopslii chopMynupo-
BaJl MPHHLHNLI CPABHHTENIbHLIX NpeH-
MyiecTs eile B Hayane XIX B. B nano-
xenud IMopTepa oHa 3BYYMT cnenylo-
wuM obpaszom: «Hu omna crpasa He
MO3eT BbITh KOHKYpeHTOCNoco6HOM BO
Becex obnacTax (W HETTO-3KCIOPTEPOM
BCEX TOBAapOB)».

Bauzabem Kopkopan u Ilon Yonauu.
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Mudexumn,
cea3anuble co CIIMlom

Jo tex nop, noka supyc Cl1N[a He GygeT nobexx[eH, Hagexnaa Ha
npogneHne Xu3Hu 60NbHbIX U ynydlieHne ee Kayectsa B0 MHOIOM
3aBUCUT OT COBEPLIEHCTBOBaHNA METOL[0B NNeYeHUs
ONMoOPTYHUCTUHECKUX MHGDEKYNOHHbIX 3ab0neBaHni, BOSHUKalonX

npu Clrnge

OAXXOH MUNN3, TEHPU MA3YP

UPYC umMmyHonebHuMTa Yenose-

Kka (HIV — ot aarn. human immu-

nodeficiency virus) cam no cebe He
ABJIAETCA HENOCPEeACTBEHHON NPHYHHON
GONBILHHCTBA CHMIITOMOB H CMEPTETBHO-
ro MCXOIa NpH CHHAPOME NMpHOOpeTeHHO-
ro ummyHoneduumTa (CITA/I). Bupyc —
po3bymnrens CIIMda Moxer He-
MOCPEeNCTBEHHO NMOBPEXIATh OPraHbl H
TKaHH, HO, KpOME 3TOro, OH, NOApbLIBas
3alIHTHBIE CH/ILI OPraHW3Ma, NOAroTaB-
IMBAET TIOYBY /IS BO3HHKHOBEHHS OIl-
NOPTYHHCTHYECKHX HHGEKUHH, T. €. 3a-
,OoneBanuii, obycrnoBnexHsIX BO36ymH-
TENAMH, KOTOpblE CTANMH HHTEHCHBHO
pa3sMHOXaTeCs B Opranuame 0OJBHOrO
TONBKO MOTOMY, YTO TOBPEXAEHA €ro
HMMyHHas cucTeMa. Takue Bo3bGynuTe-
JIH, KOTOpbIE PEIKO BhI3bIBaIOT 3abone-
BaHHUA y monedt co 310poBoft MMMYHHOMN
cuHcTeMolt, B 90% cnyuaeB ClyXaT NpH-
ynHOit cMepTH npu CIW /e, npencras-
naomeM cobofl NocneoHI CTaaHIo
undexuun HIV.

AHTHBHDYCHBIE JIEKADCTBEHHBIE Npe-
napaTtsl, KOTopbie 3QheKTHBHbI MPOTHB
HIV (nanpumep, a3uI0THMHIAHH, HA3bI-
BaeMbifl TaK)Ke 3UI0BYIHHOM), HE YHHY-
TOXAKT BHPYC MOJHOCTBIO, HO BCE Xe
3aMENNIAIOT Mpouecce ocnabneHus HM-
MYHHOMN 3aliMThI OPraHK3Ma, CBA3aHHO-
ro ¢ uutexunest HIV. Bnaronaps atomy
OHM 38[EPXKHBAIOT HACTYIUIEHHE ONMOp-
TYHHCTHYeCKHX HHpeKkuuit. o Tex nop,
noka He ByaeT HaflIeHO CPeACTBO OT MH-
tekunn HIV, BpeMs XH3HH H COCTOsIHHE
GonbHbIX OynyT 3aBHCeTh B OCHOBHOM
OT TeX MEeTOAOB IIeYeHHA, KOTOpble
cnenHdHuecKH NPeIoTBPAILAIOT T€ HIIH
HHBIE ONMOPTYHHCTHYECKHE HHEKIHH
nubo nopapnAOT HX.

IMoHcKk TakMX METOHNOB 3HAYHTENILHO
paclHpHica B nocnenure 5—10 ner, u
yXe [OCTHrHYT Mporpecc B JICYEHHH
bomsueix. [delicTBuTEnsHO, nNpexiae,
KOr/la Hayajoch pacnpocTpaHeHHe
CIlHUda, He cyuiecTBOBano cnocobos
6opubbi ¢ TaKenoN nudekuHel LHTOMe-
rajoBHpyca (BHpYC M3 TPyNnkl reprneca)

NMpH KOTOpOH y nroaeld ¢ HapylIeHHOH
HMMYHHON CHCTeMOIl pa3BHBaeTcs clie-
noTa nubo nopaxaeTca NHILEBAPATEb-
Hblll TpakT HnK nerkde. K 1990 r. nony-
YEeHO pa3pellleHHe Ha ONIHH JIeKapCTBeH-
HbIfl IpenapaT npoTHB 3TOoH HHdEKLHH H
ellie OIHH NpenapaT HMEETCH B LIMpO-
KOM OOCTYNE ANA 3KCTPEHHOTO JIEYEHHA
H npeaynpexpgeHus peununusBos. [Mxes-
MOHMS, Bbi3biBaeMas Pneumocystis
carinii, 0O TOC/ENHEro BpeMeHH Mopa-
*ana (no xpaitHeili mepe oanH pa3) 85%
moneit, sapaxennsix HIV. B HacTosee
BpeMs 2/3 unu OGonee TakHxX chiyuaer
MOXHO NpeaynpeaHTh NyTeM MenHka-
MEHTO3HON TepanuH.

Caa3annbie ¢ HIV onnoptyHucTHue-
ckue HH(eKuHH BecbMa pa3sHoobpasusl,
HO He BCe OHH OJIMHAKOBO chelmpuue-
ckue. BOnbIIMHCTBO 3THX HHGpEKUH#A
NPOABNAETCA TAKXE Yy Nwomei, y KOTO-
pPBIX HMMYHHas cHcTema ociiabnena He
HIV, a no apyrHM npHYHHam, Harnps-
Mep H3-3a NNpHeMa IeKapCTB, NOAABNIAK-
HIHX HMMYHHTET, KOTODble HeoOXomu-
Mbl ISl NPEA0TBpAIIEHHA OTTOPXKEHHA
4yKEePOaAHbIX TKaHell PH nepecanke op-
ranHoB. (Ecte, ogHako, ucknouenus. U3
yucna HHpeKLH#, YacTo BCTpeyYalolMX-
ca y 6onbubix CITH 1oMm, HekoTOpBbIE 1O
HEACHBIM MPHYHHAM PelKH NpPH OPYIrHX
HMMYyHOAehHLHTAX.)

Kpome Toro, ceasasHeie ¢ HIV uu-
texuHoHHble 3ab0neBaHHA Bbi3bIBAIOT-
CA [I0BONIBHO LUHPOKO pPacClpocTpaHeH-
HbIMH MHKpoopranuimMamu. Habop Tta-
KHX HHbekunlt BapbHpYyeT B 3aBUCHMOC-
TH OT pEeruoHa, NMOCKOJbKY B pa3s’HbIX
MECTHOCTAX CYLUECTBYIOT CBOH MHKpO-
Obi-anpemukn.  OnnopTyHHCTHYECKHE
uHbekuHoHubie 3aboneBaHus OOBIYHO
SBNIAKOTCA  Pe3yNbTATOM  AKTHBAaLMH
Bo30OynuTtenelt, OesznmeficTBOBaBLIMX [0
japaxenus HIV, KoTopsix gepxana noa
KOHTpOJIeM HMMYHHasi CHCTemMa opra-
HHM3Ma.

Kak npasuno, 3apaxéuueix HIV no-
paxarwT HHeKuHH, KOTOpbie B HOpME
HAXOOATCH NOA KOHTPOJIEM KII€TOYHOrO

26

HMMYHHTETa. ITa YaCcTb HMMYHHOI 3a-
WHATHI OpraHu3mMa obecneumBaercs, B
YACTHOCTH, KJIE€TKaMH, HA3bIBAEMBIMH
T-numbounTamu B Makpodaramu, Ko-
Topbie yHuuTOxawoTca HIV. Hanpo-
THB, ¢ HHbeKuHsMH (BKIIOYAS MHOIHe
OaxkTepHanbHble), KOTOPLIM [POTHBO-
CTOMT [pyras OCHOBHas 4acTb MMMYH-
HOM 3awMThi, obecnieynBaeman aHTHTE-
naMu, Wi Hecneumduueckue 6apbepsbi,
opranu3m 3apaxenHoro HIV obbiuno
crpaensfeTcs, no KkpalHel Mepe HEKOTO-
poe Bpems.

Kak uMeHHO K/1eTOuHBIH HMMYHHTET
Hapywaercs HIV, no xoHua He noHsAT-
HO. M3BECTHO, YTO BHPYC NOCTENEHHO
BBIBOJIHT M3 CTPOs Ty 4acth T-numdo-
LHTOB, KOTOpbie HECYT Ha cBoeH no-
BepxHocTH peuentop CD4. B pesynbra-
Te NOTEPH ITHX KJIETOK KJIeTOYHbIH HM-
MYHHBI OTBET CTaHOBHTCSH, TNO-BHIH-
MOMY, HENOSHOLEHHLIM, OCKOJIBKY pe-
uentopom CD4 obnanator xennepwble
T-numdouuThl, KOTOPBIE PETYIHPYIOT
aKTHBHOCTH MHOTHX JAPYTHX KOMIIOHe-
HTOB KJIETOYHOTO MMMYHHOTO OTBETA.
Ipaena, HexOTOpas HENOCTATOYHOCTH
HMMYHHOM 3alUMTHI YacTo Habmonaer-
CA eLle JI0 TOrO, KaK CYIUecTBeHHO naaa-
€T YHC/IeHHOCTh XenmnepHsix T-mumibo-
UMTOB. BepoaTHO, NOTEPs XENNepHbIX
T-nuMQOUUTOB — 3TO HE €INHCTBEH-
Has npuyKHa ocnabnenus UMMYHHOH cH-
CTEMBI.

CTAHOBJIEHO, u4TO0 pa3BHTHe

ONpedeieHHbIX ONMNOPTYHHCTHYE-
CKHX HHbeK LMl CBA3AHO C KOMTHYECTBOM
B KpoBH T-numdbountor, obnanaroimx
CD4. V 310poBbiX miozeit B 1 Mm? kposu
cofepxutca okono 1000 TakHX KneTok.
A y 3apaxennbix HIV uucno ux nanaer
Ha 40—80 enunnu exeroono. Korpa
xennepHbiX T-THM(OIMTOB CTAHOBHTCH
meHbie 400—200 Ha | MM3, 06bIuHO 1O-
ABNAKOTCA NepBbie uHpekUHoHHbIe 3a060-
NEBaHUA — OTHOCHTE/LHO HEONacHble,
HO Gecnokosiwme GonbHBIX HHMEKUUN
KOXHbIX TOKPOBOB H C/TH3HCThIX 06010~
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yek. Cpenu HUX MOXKeT ObITh MOJIOYHH-
ua (Gone3HeHHbIe A3BOYKH BO PTY, Bbi-
jeiBaembie rpubom Candida albicans),
ONOAChIBAKOILMA nHIuaR (BHPYCHOE MO-
pa){€HHe HEPBOB H KOXH), THXelble
rpHOKOBBIE MOpaXKeHHs HOr (B 4acTHO-
¢TH anuaepmModHUTHA), BOJIOCHCTadA Jielt-
KOT/IaKHA NonocTH pra (Genecbie nATHA
yaule BCEro Ha A3blKe; Bbi3bIBAETCH BH-
pycom DmuTtefina — bapp).

Koraa nosBasioTcs TakHe CHMITO-
MBI, TO YaCTO FOBOPAT, YTO Y YEJOBEKa
cea3aunbift co CIMTUdom komnneke. To
e OTHOCAT K /IIONAM, KOTOpbIE CTpana-
HOT XPOHHYECKHMH HEODBACHHMbIMH JIH-
XOpaakamH, aHapeeii, HOYHBIMH TIOTa-
MH, TepsioT B Bece. [lo mepe Toro kak
NPOAOIKAETCA pa3pylleHHe HMMYHHO#M
JALMTEI, HAYHHAKOT pa3BMBATBCA CBS-
3aunbie co CITU oM Tsaxenbie onnop-
TyHucTHyecke uHbexkunu. Cpean HHX
TPH OCHOBHbIE cMepTenbHbie Donenn:
[MHEBMOHHA, BblI3biBaemas P. carinii,
KPHIITOKOKKOBbI# MEHHHIHT rpubKkoBO-
rO MPOMCXOXKAEHHS M Napa3uTapHoe 3a-
GoneBaHHe TOKCOIIA3MO3, TMOpaXaio-
wiee mo3r. B npowniom o1 2THX Tpex 6o-
ne3ueit ymupanu 50—70% GonbHbIX
CITW oM B CLIA.

Jx. ®sa u3 Cesepo-3anajiHoro yHu-
BEPCHTETa H ero KOJUIErd noka3anu, 4yTo
puck 3aboneTs NHEBMOHHEH, Bbi3biBae-
Mo#t P. carinii, pe3ko yBe/lHYHBaeTCA No-
cJle TOro, Kak Kojauuecteo T-numdoun-

TOB, uMerouinx CD4, nanaet Hmxe 2008°

1 mm?. Be3 npesenTuBHOM Tepanuu y Go-
nee yem 20% OonbHbBIX, B KPOBH KOTO-
DPBIX YHC/IO TAKHX KIETOK COCTaBMAseT
menbitie 200 B | MM, nepssift “ynap”
NMHEBMOHHH NTPOHCXOAHT B TeyeHue 1 ro-
na. PHCK HEKOTOPBIX APYrUX HHOEKLUHH
HE BO3pACTaeT CYLIeCTBEHHO, NOKa 4MC-
no Hecyuuux CD4 T-nuMmdbouMTOB HE
ynanet nwke 100 Ha 1 ma?.

UneaneHbifl NOAXOA K JICUEHHIO OMN-
MOPTYHUCTHYECKHUX HH(eKIHIE, BO3HHKA-
omnx B ceaA3n co CIMdom, sknioyaer
TPH acriekTa: npeaynpexaeHne uHpex-
UMt (nepeuuHas NMpodMUNaKkTHKA), neye-
HHe Kaxao# akTuBHOM wmHbekunn H
Npe0TBpallieHHe PeliM/IMBOB (BTOpHY-
Has npodunaktuka). Cefluac MHOro
BHHUMaHHs ylenseTcs BTOPHYHOA npo-
thakTHKe, TaK KaK 6e3 Hee ONNOPTYHH-
ctuyeckde uHpexkunu npu CIMUde no-
YTH BCErlla MOBTOPAIOTCA.

Uudexunn Bo3obHOBAsIOTCHA, nO-
CKOMBbKY aHTHMHKPOOGHbBIE MeTOIBI fieye-
HHS peOKO M[O3BOJIAIOT YHHYTOXHTH
MHKPOOPraHH3IMOB-B0306yauTeneft nos-
HOCTBIO. Y moneii co 310pOBOH HMMYyH-
HOl cHCTemoil Takoe nedeHue ObiBaeT
bdeKTHBHBLIM NOTOMY, 4TO OHO Npeao-
CTaB/IAET OPraHuiIMy Bpems g Mobu-
NH3aUHY JAHTHBIX CHJI NPOTHB NaTo-
reHHOro areuTa. A npu nHpekunn HIV
ocnabreHHas WMMYHHas CHCTEMa He
MOET OKa3aTb CONPOTHBIIEHHE BO3OY-
auremo 3abonepaHus.

ANbBEONDbI NEFKWX y agopoBkix niofew (BBepxy) COgepXar ToNbKO raabl (ceernsie
yyacTtku), a y BonbHeIXx NTHEBMOHWER, BbiaBaHHOW Pneumocystis carinii — ogHOw 13
rnasHbiX ONMOPTYHUCTUHECKUX MHekywin npu CMULe (sHmay), OHM HaNONHEHbI
HMAKOCTLIO U YacTULLaMK (pPO30BbIe yvacTKH).
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B o6uiem, nexapcTBeHHbIH Npenapar,
3theKTHBHBIA NPOTHB aKTUBHON HH(pEK-
uuH, ¢ OGoneblwodt Ooneil BEPOATHOCTH
NPHIrOAMTCA ANA TIEPBHYHOR ¥ BTOpHY-
Hol npodunakTukn. K coxaneHHio,
MHOTHE JIeKapCTBa, NepeHoCHMbIEe Yeslo-
BEYECKHM OPraHH3MOM B TEYEHHE KO-
POTKOTO BPEMeHH, HMEIOT HeOCTAaTKH,
Melllalolliie HMX WCTONb30BAHHIO A
NpeBeHTHBHON Tepaluy, Npearnoaararo-
el HEONpeneneHHo N0JT0e NpUMEHe-
HHe npenapata. K 3TuM HelocTaTKam
OTHOCATCA MMOTeHUWaldbHas TOKCHY-
HOCTH H HeOOXONHMMOCTHL BHYTPHBEHHO-
ro BBelleHHs; nocneaHee HeynoGHo, [10-
pOro ¥ MOXeT ObITh NpUYHHON HHDeEK-
tmd. 3TH NpobseMbl YKa3bIBAKOT Ha He-
obxomumocTes umeTh Habop nexapcr-
BEHHBIX CPEeACTB A Ka)XIoH W3 rnae-
HBIX ONNOPTYHUCTHYECKHX HHpekuwuil,
Bo3HuKawwHx y bonbubix CITHHdom.
TlputoMm nonxken ObiTh BuIOOpP Takux
npenapaTos, 4ToObI B TeX c/yyasx, Kor-
na OonBHON He pearupyeT Ha TO WIH
HHOE JIeKapCTBO MJIH HE NepPeHOCHT ero
nobounoe aeiicTere 6o BzanmoneltcT-
BHE C [IPDYIHMH JIeKapCcTBaMH (TaKHMH
KaKk a3uJ0THMHAHH), MOXHO Ob110 ObI
NPHMEHHTL APYroi MeTOoA JeYeHus.

PEX3TAIHOE neuyeHHe OCHOBHBIX
ONMNOPTYHUCTHYECKHX  HHbeKunil,
conposoxnaroimux CITHI, oxa3sanock
* HauGonee ycnewHbIM B OTHOLUEHHH
MHEBMOHHH, BbI3bIBaeMolt P. carinii, xo-
TS CTpaTerus BbIXKMBaHHWA OpraHusMa
TIPH 3TOM OCTaeTcs 3arankoit. P. carinii
O0BIYHO nOpa)kaeT Jjierkve (HO MOXeT
neficTBOBaTh H B JIPYTHX 4acTAX opra-
HHM3Ma). DTOT NaTOreHHbiii MHKpOOpra-
HW3IM YacTO paccMaTpHBAIOT Kak mapa-
3UTHYECKHH, XOTH NPOBEIEHHbIE HEAAB-
HO HCC/IeOBaHHA YKa3blBalOT Ha ToO,
YTO 3TO, BO3MOXKHO, rpub.
Bo3byauTens NMHeBMOHHWH MepenaeT-
CA OT YelOBeKa K 4eJIOBEKY, NO-BHAH-
MOMY, BO3AYIIHO-KaneJbHbIM NYTEM
nogobHo Bo3OynuTensm Tybepkynesa u
rpunna. CunTaeTcs, 4T0 y OONBIIMHHCT-
Ba B3pPOCIbIX oAl B erKHX MOCTOAH-
HO MPUCYTCTBYET HeGOoNbIIOe KOTHYECT-
Bo P. carinii, onHaKo HHKOraa He 6b1710
3apericTpHpPOBAHO HH OJIHOrO ciy4as
BbI3bIBaeMON HM MHEBMOHHH Y HMMYHO-
NOrNYecKH HOPMabLHOTO YeJIOBEKA.
IMpu nonasseHHON HMMYHHON 3allH-
Te P. carinii NOKanu3yeTcs B allbBEONax
JIETKHX, T1e MPOUCXOOHT rajoobmen. ¥V
Gonbubix CIMTM oM, HecMOTpA Ha cna-
BocTe MMMyHHON cHcTeMbl, Habniona-
eTCA HeKOTOpas BOCNAajHTelbHAA peak-
uHA Ha wHdekunio. 3Ha4unT, NEHKOLHTBI,
aHTHTeNA, a Takxke Apyrue Genkn KposH
CKanIMBalOTCA B ajibBeosax H Neikoun-
Thl BHEAPAIOTCA B IETOYHYIO TKaHb. Of-
HOBPEMEHHO ¢ 3THM camMa TKaHb H alb-
BEOJIbl HAMOJHAKOTCH XHUIAKOCTBIO, YTO
JaTpyOHAeT MNOT/OLIEHHe KHCjopoda M
TeM CaMBIM ero MoCTYIJIEHHE B XKH3HEH-

HO Ba)KHble Opraubl. be3 neyeHus nues-
MOHMSA, BbI3BaHHas P. carinii, nMoyTH
BCErna NMpHBOOMT K cMepTH. [axe npu
neuenun 10—20% GonbHbIX norubaioT.

OObIuHO BpauH jeduan 3Ty Gonesnn
OAHMM H3 aByX cnocobos. [Mepesiit co-
CTOHT BO BHYTPHBEHHOM BBEJEHHH IeH-
TamuanunietHoHara. (lllupoko pexna-
MHpYyeMas a’po3oibHas ¢opMa npena-
pata Gonee mpuroaHa ans npeayfpe-
WaeHHus 3aboneBaHHa H Gpina Gb1 X0-
polla Kak HETOKCHYHOE CPeCTBO Jleye-
HHA OCcTpo#l HMH(EKLMH, HE OKa3blBalo-
umiee nobouHoro nedicreus. OnHAKo He
MOKa3aHO OKOHYATENIbHO, YTO Npenapar
pdPexTHBEH NN JIEYEHHA OCTPbIX
thopm.) dpyroit meTon — npueM yepes
POT HMIIH BHYTPHBEHHO KOTPHMOKCA30-
na, npeactasnsiowero coboit kombuna-
LUHIO [IBYyX cOeAHHeHH#l — cynbhome-
TOKCa30/1a W TPUMETONpPHMA.

V HeKOoTOpbIX MHKPOOPraHH3iMOB H,
BO3MOKHO, ¥ P. carinii, NeHTaMHIHH,
KaK MNpeanofaraeTcs, NOAABAAET pas-
MHOX€EHHe B pe3ynbTaTe MHrubuposa-
Hus cuntesa JHK, xots MexauuaMm ero
nefcTBHA 10 KOHUA He AceH. KOTpuMOK-
cazon Toxe wHrubupyet cuutes JHK
(cm. pucyHok Ha ¢. 31). CynedomeTo-
Kca30/bHbIH KOMIIOHEHT NOAABNRET aK-
THBHOCTH (hepMeHTa ANrHApONTepoaT-
CHHTa3bl, KOTOPLIH yuacTByeT B obpa-
30BaHHM NPOM3BOAHOIrO (GoIHeBO Kuc-
JIOThI, HIPAIOLLEro BaXHYIO POJib B CHH-
Te3e HYKJIEOTHAOB, HEODXOAWMBIX ANA
obpa3zoeanua [JHK. Muruburops! 3To-
ro cepMeHTa UEHHbI TE€M, YTO OHH MO-
nasnawT cuuTes JAHK B KneTkax MHEK-
POOPraHu3IMoOB, HO HE BJIMAIOT Ha CHH-
Te3 JHK y yenoseka. Kietkam yenose-
Ka W IPYTHX MAIEKONIHTAILHX He Tpeby-
eTcd JMTHOpPONTepoaTCHHTa3a, I1o-
CKONMBKY OHHM MOTYT [OJY4Y4aTh npea-
IUECTBEHHHK [A3aHHOTO MPOH3BOAHOTO
thonuesoil KHCIOTHI ¢ NHLLeH.

TpuMeTONPHM B COCTaBE KOTPHMOK-
ca3ofia OONOJHAET Cynb(HoMeTOKCa3 o,
CHJIBHO MHTHOHpyYs polcTeeHHbif (ep-
MeHT — nurnapodonaTpeaykTasy, npe-
BpallalouIMii Npou3BoaHOEe GonHeBOH
KHC/IOTHI, CHHTE3HpOBaHHOE MHMKpPOOp-
rauu3Mamu, B Takue GopMel, KOTOpbIe
HENMOCPENCTBEHHO HUCTIO/b3YIOTCH B CHH-
Te3e HYK/IeOTHAOB. TpHMETONPHM HH-
rHOHpYeT M 4YelOBEYeCcKyH [IHruapo-
thonaTpeaykraszy, HO OUYEHb HE3IHAYH-
TEJBHO.

lMeHnTaMHOMH H KOTPHMOKCA30/1 10-
BosibHO ek THBHBI NpOTHB P. carinii,
ocobeHHO ecni JeYeHHe HauHHAKT [0
TOro, Kak cOcTOsHHe DONBHOrO CTaHo-
BHTCH TAXKENBIM. ¥ 3THX IEKapCTB eCTh,
oaHako, Hemoctatku. Oba npenapaTta
Mano3d ek THBHBI B TAXKENBIX Cly4anx,
u oba OKa3LIBalOT CHIIbBHOE nofouHoe
neitcreue. [Mpumepro nonoeuxna 60ib-
HBIX NJIOX0 MEePeHOCHT NepBoe Ha3zHayae-
MO€ JieKapcTBO, W MM TpebyeTcs 3ame-
HAIOLLEE CPeACTBO. TakK, MpH BHYTPH-

BEHHOM NPHMEHEHHH NneHTaMHAnHa Obl-
BaeT Hapylenue (YHKUMH TMOYEK WM
CHITbHOE CHHJKEHHE YPOBHA caxapa B
kpoBH. KOTpHMOKCA307T MOXET Bbi-
3BATh CHJIBHYIO TOIIHOTY, KOXHbIE BbI-
CbINAHUA, NUXOPANKY, NaneHHe couep-
MKaHnA NefKoUMTOB H TPOoMOOUMTOB B
KPOEH, a Tak)Ke MopaXeHHe neveH .

HOI'ME wccnenoBaTenyd 3aHuMa-

HOTCA MOMCKOM HOBBIX Mpenapa-
TOB, KOTOpbIe OblH Obl MeHee TOKCHY-
HbIMH, Bonee hdexTHBHBIME 1HOO BO-
nee MPOCTLIMH B NPHMEHEHHH TIO CPaB-
HEHHIO ¢ CYLUECTBYIOLIMMH JeKapcTsa-
mH. Bce Gonbiie uHrHbuTOpOB AMrUI-
podonaTpenykTassl M JHTHAPONTEPO-
ATCHHTAa3bl, CPE/IH KOTOPBIX KaK HOBbIE,
TaK H yXe H3BeCcTHbIe JieKkapcTea, Nnpo-
XOOAT KJIHHHYECKHEe HCnbiTaHHua. B mx
YHCIle HOBbIe HHrHOHTOPBI AHrHApodo-
naTpeAyKTa3dbi TPHMETPEKCAT (BBOMIM-
Mblif BHYTDHBEHHO) H THDHTDPEKCHM
(npuHMMaeMbifl Yepes poT).

B KIMHHYECKHX HCC/IeOBaHHAX MHO-
roobeuiaioniiHe pe3ynbTaThl OAN0 Tak-
e KOMOHWHHpOBaHHE [1BYX H3BECTHBIX
AHTHMHKPOOHBIX NpenapaToB — KIHMH-
JaMHUUHHA (KOTOPLIA NONaBIReT CHHTE3
Oenka y Baxtepuit) U npuMaxuHa (cpei-
CTBO NPOTHB MalsipHil), a TAKXKe TPHMe-
TONPHUMA H AancoHa (HHrHGHTOp AWrHi-
pPONTEPOATCHHTA3bI, OTHOCHLUMHACA K
Knaccy Cynb(GOHOBBLIX COENHHEHH).
Kpome TOro, B KJIHHHYECKHX YC/IOBHAX

HOPMANLHBLIA YPOBEHDb
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ONMNOPTYHUCTHUYECKWE NHOEK-

UKW, oBHapyxuneaemsie y 3aparKeHHbIX
BUMPYCOM WMMyHopaeduunTa YenoBeka
(HIV), ebissisaoyum CTMUJ, 06bI4HO pas-
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u3yuaerca nedcTBue OHGTOPMETHIOP-
HHTHHA, HHrHOHpYIowwera cuaTes JHK
Yy HeKOTODbIX Napa3sHTHYECKHX MHKPO-
OpraHM3MoB, M npenapara, obo3Hayae-
moro 566C80, koTopsl#i nonasnser ob-
pa3oBaHHE JHEPrHH B MHTOXOHAPHSAX.
Teicsiun HHrHOMTOPOB AMIHAPONTEPO-
ATCHHTAa3kl U AHrHApodoIaTpeayKTa3bl
NpPOBEPSAIOTCA HA AKTHBHOCTbH NPOTHB
P. carinii in vitro.

B ue/isX YCOBEPLIEHCTBOBAHHA METO-
OB JieYEHHs OCTPLIX HHbeKkuuil pac-
CMATPHBAKOTCA H TaKHe JIeKapcTBa, Ko-
TOphle caMu no cebe He aeHcTBYIOT Ha
Bo3bynuTenei. I'lo nanneiM psga kM-
HHYECKMX MCNbITaHH, CpoqHOe BBele-
HHME TIIOKOKOPTHKOMAHBIX MpenapaToB
ocnabnseT BOCNANIEHHE JIETKHX W MOBbI-
LUAET LUAHCHI HA BLIKHBAHHE Y TAXKENBIX
boneHbIX. [lockonbky GOnNbHBIE NHEB-
MOHHe#, Bbi3biBaemMoll P. carinii, cTpa-
OalT OT HEeNOCTaTKa JIerOYHOro cyp-
taktanTa, HeOOGXOAHMOrO /IS Toep-
YKaHUA BO3JAYXOHOCHBIX NMyTeH OTKpbI-
ThIMH, LenecoobpaiHo 6110 661 NpOBE-
puTh 3QPEKTHBHOCTL JIEUEHHA a’3p030-
NAMH, COOEPKALUMMH HCKYCCTBEHHBIE
cyphaKkTaHTbI.

Kak nns neppuyHOMN, Tak W 1A BTO-
puyHOll MpodHMNaKTHKH oueHb 3Pdek-
THBHO, NO-BHAHMOMY, BABIXaHHE TIEHTa-
MMIHHA, AANCOHA H KOTPHMOKCA30/a.
Crenexb HX OTHOCHTENLHOM 3ddexTHB-
HOCTH H TOKCHYHOCTH, OJHAKO, HEH3-
BECTHA H B HACTOSRIIIEE BPEMSA HcCrieyeT-

ca. C yuerom Toro, uto 6sino obHapy-
#eno Jx. ®ra, nepsHYHYIO CieuHdude-
CKYI npoduIakTHKY npoTHB P. carinii
C/IEAyET HAYMHATHL HE3al10Jro A0 TOLO,
Kak yueno T-numdouHTOB, comepika-
wux CD4, ynaner no 200, unu pansie,
ecnM y BOnbHOrO NOSBUACA CBA3AHHBIHA
co CITH /oM KOMIIEKC CHMIITOMOB ITH-
60 cobereenno CITH.

Ba)XHOCTL BTOpPHYHOH NpOdHIAKTH-
KH 0cODeHHO OYeBHAHA B CBETE MOCen-
HHX naHueix. Elle HemaBHO npuMepHO
nosioBuHa OONBHBLIX, NEPEHECIIHX Mep-
BYIO aTaky P. carinii, AMeNH PEelHMB B
TeueHHe roaa He3aBUCHMO OT TOrO, Mo-
Jiydans OHHM a3MOOTHMHOHH WIH HeT.
Ceroans Tonbko 10—20% GonbHbIX,
NPHHAMAIOLIHX a3HI0THMHANH H CIIELH-
thuueckne Mepsl NpoGHIAKTHKH NPOTHB
P. carinii, 3aboneBalOT NOBTOPHO B Te-
yenue roaa. Kpome Toro, Te, KTO He
NPOXOANJI CNIeLHaNTbHOTO NPEBEHTHBHO-
ro jieYeHHs, XHBYT B CpedHEM TONLKO
roj nocsie nepsoll aTaku NHEBMOHHH,
Toraa Kak OonbHBIE, MpOLUEAuIHe BTO-
PHUHYIO NPOGHIAKTHKY W NPHHHMAIO-
LiMe a3HAOTHMMIONH, )XHBYT B CPEHEM
OKOJIO Tpex JieT.

Takue naHHBIE BCENAKOT HANEKIY.
Mbl B Opyrue MCCNedOBATENN PACCYH-
ThIBAaEM Ha TO, 4YTO MO Mepe CO3NaHHH
HOBBIX JIEKAPCTBEHHBIX [IPENapaTOB IS
OoprOBI ¢ OcTPOH HHbeKLHER, BbI3bIBaE-
Mol P. carinii, 6ynyT pazpabaTbiBaThcs
MeToabl 3QheKTHBHOrO, HETOKCHYHOTO,

yA06HOro H 3KOHOMHYHOIO NPEBEHTHB-
HOTrO JIEYEeHHS .

INporpecc B pa3paboTke METOMOB Jie-
ueHMA ApYrux ces3aHHeIX co CITHUdom
HHGeknui noka mexee 3HaunTenex. [o-
Ka3aTeJ/IEH B 2TOM OTHOLUEHHH TOKCO-
nnaimMo3. 3ta Oone3Hb BbI3bIBAETCH
Toxoplasma gondii — OAHOKIIETOMHBIM
NnapasuToOM KOLLUEK H APYTHX XXHBOTHbIX,
a Taxxe venoseka. OH MOXKeT nepena-
BaThCA JFOASM NPH KOHTaKTe ¢ hekanus-
MH 3japa’e€HHBIX KOLUEK HITH C He-
NpOLIEIIINM AOCTATOYHYK) TEIIOBYHO
00paboTKy MACOM APYrHX 3apaKeHHbIX
suBoTHbIX. B CIIA okono 20% wunu 6o-
Jiee B3pOCbIX NK0AeH ABJIAOTCH HOCHTe-
JIAMH TOKCOIUTa3M, KOTOpbI€ MPHCYTCT-
BYIOT OOBIYHO B TKaHAX MoO3ra H
MBILILL.

3Ta nareHTHas HHQEKUHs aKkTHBHDY-
ercs, 0OuIuHO B MO3re, y 5—15% Gonk-
ubix CITHW oM. beicTpo pa3smHOKaro-
umiics Bo3OyAHTENE BhI3LIBAET BOCMA-
JIMTENBbHYH peakUHio, KOTopasi paspy-
HiaeT KNETKH MO03ra, B peiyabTaTe Hero
Pa3BHBAKOTCAH Oo4aroBble NnopaxeHHn
MO3ra HIH JIOKaJibHBbIE HapYLUeHHs
¢yHKuHl, HanpuMep OIHOCTOPOHHHE
nape3ibl H CHHXEHHE YHYBCTBHTENILHOCTH.

O CHUX TOP enuncTBeHHbIA 3ddek-
THBHBIH cnocob neYeHHs TOKCO-
MnnasmMo3a — 3TO Ha3HayeHHe NHpHMeE-
TamMHHa (MHrHGMTOpa muruapodonart-
penykTassl) B COUETaHHHK C cyibbaaua-
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BPEMA, NPOWEAWEE NOCNE 3APAXEHWA HIV (FOA4bl)

BEMBAIOTCA B NOCNeAOBaTENbHOCTHM, KOPPENUPYIOUWER C KOH-
LUeHTpauWen B KPOBU OnpefeneHHbiXx Knetok — T-numdoLun-
T0B, obnagaowux peuentopom CD4. Yucno 3Tux KnNeTok

MenwbypHe.)

yMeHbllaeTCcA CO BPpEMEHEM, YTO OTpaxkaeT ocnabneHue vm-

10

MYHHOW 3al1Thi OpraHuama, ebiasaHHoe HIV (Mo gaxHbim, cOb-
paHHbIM nNpu yyactuu C. Mpoye u3 GoneHuuel Peacdunp B
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HEKOTOPBLIE MHOEKLIMKN mMoXxHO MAeHTUDUUMPOBATE MO M30BpaXKeHWI0 nopa-
XEHHOW TKaHW. HanpuMep, Npu Tokconnaamose (cnesa) HabNIO[AOTCA OYarossie
NOpaXeHWA Mo3ra, KOTopslie Ha U300paKeHUAX, MONyYeHHbIX METOROM RAEpPHOro
MarHMTHOrO pe3aoHaHca, UMeloT B CBETNbIX YHACTKOB. Mpu UMTOMEranoBMpyCHOM
nopaxeHnun ceT4yaTku (cnpasa) Ha oTorpachuu BEISBNRIOTCA Y4aCTKKW OTMEpIIEN
TKaHU (xenTeie) n obnuTepauvs KPOBEHOCHbLIX COCYAOB (ApKO-KpacHble NATHE ), CBRA-
3aHHan C KpoBoTeueHUeM. (YepHasn o6nacTe — OTCNOMBUWMECH YYACTKH.)

3HHOM (MHrHOHTOpOM IMruaponTepo-
ATCHHTA3bl), KOTOPbIE MOXHO NpPHHH-
MaThb yepe3 pot. ¥ BonbluMHCcTBa 60Jb-
HBIX YNyYLIEHHE HACTYNAaeT B TeyeHHe
1—3 Henmens Mo Mepe 3ame[UIeHHA pas-
MHOMEHHS naToreHa W YMeHbIUEHHA
oteka mo3ra. Ho noBpexaeHus mo3ra
Gonsiielt yacTero HeoOpaTHMbl. Kak u B
clyyae MHEBMOHHH, Bhbi3biBaeMOMK
P. carinii, B OTHOLLEHHH TOKCOIIA3MO-
3a HeoOxonWma BTOpHYHAs npodunak-
THKa, TaK KakK CYLLIECTBYIOLIHE NIeKapcT-
Ba NMOAABNAIOT HHPEKLHIO, HO He JIHKBH-
nupyroT ee. B xone neuenus nabnrona-
FOTCA MHOTHe H3 TeX nobouHbIX 3ddek-
TOB, KOTODbI€ CONPOBOXIAKT nekcT-
BHe KOTpHMOKca3ona. M3-3a storo oko-
1o 30% GONbHBLIX HE MOTYT NEPEHECTH
MOJIHBIA KYPC NIEYEHHA MHPHMETaMHHOM
H cynbhannaInHoM.

K cuacTsio, ecTh IpyrHe NOTeHUHA b~
HO 3deKTHBHEIE METOAE! JIEYEHHA TOK-
comnaimosa. Cyas no pesyabTaTtam
KJIHHHYECKHX HCNbITAHHH (KOTOpbIE
npoBeaeHkl B Heboneiuom Maciutabe
M OO0/MKHBI ObITbL NMOBTOpEHBbI), HHIH-
OuTOop AuruapodonaTpeaykTasbl NUpPH-
METAMHH B COYEeTaHHWH ¢ aHTHbakTe-
PHATBHBIM TNPENapaToM KAHHIAMHLIH-
HOM ZieHiCTBYIOT MOYTH TaK K€ XOpOLLO,
Kak cTaHaapTHas KoMOMHALMs NHpHMe-
TaMHHa ¢ cyibhaanaznioM. Kpome To-
ro, NpoBepKa APYruX aHTHMHKPOOHBIX
nperapaToB Ha AakKTHBHOCTbL MPOTHB
7. gondii in vitro H Ha MbllLIaX BLIABHNA
pAl NOTEHUHATbLHO 3hdeKTHBHBIX CO-
enuHeHuit. B ux uncie aHanoru KnuHaa-

MHLIHHA H TETPALHKIIHHA, & TAKXE HEKO-
TOpble HHrHOHTOpL! auruapodonaTpe-
AYKTa3ibl H OHIHApPONTEPOATCHHTA3LL.
Ho noka HW OHO W3 3ITHX COeIHHEHHNR
HE HCMbBITAHO Ha NKOOAX,

HUno# noaxoa K NeYeHH TOKCconnas-
MO03a OCHOBaH Ha TOM akTte, uTO
T. gondii MOXeT BBDKHMBaTh TOJILKO
BHYTPH KJIETOK H NpPeano4yuTaeT Makpo-
tharn. ¥ 3goposoro yenoseka Makpoda-
T'H NOrnowarwT NPOHHKLUHKX B OPraiHim
MUKpPOOOB H 3aTeM aKTHBHDYKOTCH IR
HX YHHYTOXECHHS. AKTHBaLHA NpoOHCX0-
JMT NoAa fAedcTBHEM y-HHTepdepoHa H
ApYrUxX TaK Ha3blBaeMbIX LIHTOKHHOB,
BoiaensemMsix T-numdountamu. Tlpu
nHbexkund HIV n3-3a rubenn T-numdo-
LMTOB y-HHTephepoH 06pa3yeTcs B He-
NOCTATOYHOM KOJIHYECTBE, MO3ITOMY na-
TOreHbl MOrJOIIAKTCH Makpodaramu,
HO He yHuuTOXawTcA. Mcxons u3 3to-
ro, paspabartsiBaerca niues nobapneHHs
y-uHTephEepOHa K CTaHAapTHOH cxeme
NEYEeHHA NMHpHMETAMHHOM B COMETaAHHH
¢ cynbthanmazuHom. B muccnenoBaHHsax
Ha KYNbTYpax KNeTOK H Ha XHBOTHBIX
Tako# meroa okasanca Oonee 3ddex-
THBHBIM, YEM BO3/1€HCTBHE OIHHX TOJTb-
KO HHrubuTopoB. B CKOpOM BpemeHH
AONXKHBI HAYATHCA KNNHHHYECKHE HCNbI-
TAaHHA.

IMupumMeramuii  ©®  cynbdanuasul
GonbHOM 0OBIYHO NPHHHMAET B TeYeHHe
BCEr0 OCTABILErocs €My CPOKa KH3HH,
yToOBlI NPEAOTBPATHTL peunanBbl, On-
HAaKO BONpPOC O TOM, CNIEAYET NH NpOBO-
IOHTh TNEPBHYHOE TMpeaynpeauTenbHoe

Jle4eHHe, OCTAETCH OTKPLIThIM. MHOrHe
ppaun B CIlIIA He pewialoTcs Ha3HauaTh
NMOTEHUHAILHO TOKCHYHBIE MPENapaTthl
Kaxxaomy 3apaxkeHHomy HIV, npunn-
Mas BO BHHMaHHe TOT akT, uto De3
npodunakTaky He Gonee 20% U3 HUX 3a-
BonesaloT ToKconnaiMo3zoMm. Bo ®dpan-
LMK e, rae Toxkconnasmos bonee pac-
NPOCTPaHEH, 4aCTO PEKOMEHAYETCH Nep-
BuyHas npodunaktuka. B Espone wu
CIIA HauyaTsl HCCNEQOBaHUA C LENbIO
OLEHHTH NpPEHMYILUECTBA TAKOro Jeye-
HHSA,

AWBOJIEE yacTas GakTepHanbHas
uHbeKUUs y B3pOCIbLIX OONBHBIX
CITU oM — undekuus Mycobacterium
avium — B OTJIHYHE OT TOKCOM/Ia3Mo3a
penKo 3arparuBaeT Moar. OHa nopaxa-
€T, O[IHAKO, MHOTHE NpPYrHe OpraHbl —
NerKue, nedYeHb, CeNe3eHKy, TuMpaTuHue-
CKHe y3/1bl, KOCTHBIH# MO3T, KHILEYHHK H
KpoBb. MHdekuns obuiuvo npuobpera-
€T AHCCEMHHHPOBaHHBIA XapakTep.
3tH GakTepnH, BIHIKOPOACTBEHHEIE
Bo36yauTemo Tybepkynesa Mycobacte-
rium tuberculosis, NPHCYTCTBYIOT B
OKpYy>Karolle# cpeje Mnoscloay — B [bl-
JIK, MoYBe, MOJIOMHBIX NPOAYKTAaX, AH-
ax ¥ mMace nomaiuHelt nTuubl. OHu, Be-
POSTHO, NONANAT B OPraH|3M ¢ Blbl-
Xaemoii Nbifblo, B3BE1LEHHbIMH B BO3Y-
Xe KarnasMH XXHIOKOCTH, ¢ nuued H BO-
noif. HecMOTpa Ha NOBCEMECTHOE pac-
NpocTpaHeHHe, OHH PEAKO BhI3bLIBAIOT
3abonesanue, Jaxe y Tex noaei, y Ko-
TOPLIX HMMYHHas cucteMma ocnabnena
Mo NPHYHHAM, HE CBA3AHHBIM C HH(pEK-
umeit HIV.

Ho cpenu Gonbaeix CITHWdoMm noutH
50% Kk MOMEHTY CBOEH CMepPTH Nnopaxe-
Hbl 0BMpHOH HHbekuned mukobakTe-
pHii. ¥ 310pOBBIX MOJIEH 3TH NaTOreHbI
BhI3bIBAKOT CHIIbHBIH KIETOYHBIH HM-
MyHHBbI# oTBeT. Y GonbHbix CITH 1oMm B
TKaHAX COAEPKHTCH OrPOMHOE KOJIHYe-
c¢TBO M. avium, HO BOCNA/IHTEeNbLHaNA pe-
aKilus pa3BHBAETCH JIHLIB B OYEHb He3Ha-
YHUTENLHON CTEeneHH.

Ipu pasMHOXKEHHH MHKODaKTepui B
OpraHu3Me MOTYT HabnwoaaThCcs He-
cnetdHYecKHe CHMNTOMBbI, KOTOPBIMH
0OBLIYHO CONMPOBOXKAAETCH HH(EKLHOH-
Hoe 3aboneBaHHe, — nHXOpanka, Mo-
TAMBOCTh, NOTEPA Beca M YTOMIsAe-
MOCTh. OIHAKO HE YCTAHORBRIEHO OKOH-
YaTeNbHO, YTO 3TH MHKPOOPraHHIMbI
AeHCTBUTENBHO HABAAKOTCA NPHYHHON
TakHX CHMNTOMOB, KOTOpbi€ MOTYT
6b1Th Bhi3BaHbl Kak HIV camum o cebe,
TaK H ApyruMe Bo30yauTenaMu (Hanpu-
Mep, LIHTOMErajoBHPYCOM), 0OBIYHO 3a-
paxatommmu GonbHbix CITH Jom. Tou-
HO TaK e NnaaeHHe Coaep)XaHus B opra-
HH3IME IPHTPOLMTOB, NEHKOUHTOB H
TPOMOOLIMTOB, CONPOBOXAAIOLIEe HH-
dexunto M. avium, c 0aHOH CTOPOHHI,
MoxeT ObITh 0OYCNIOBEHO NOPaKEHH-
€M MHKOOakTepHAMH KOCTHOrO MO3ra.
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A ¢ pOpyro#f CTOpPOHBI, Y HEKOTOPBIX
DoNbHBLIX OOHAPYKHBAETGA TPOMANHOE
KOJIHYECTBO MHKODAKTEpHIl BO BCEM Te-
ne, HO He HabntomaeTcs HHKaKHX NpH-
3HAKOB crienHHYecKoro HapylleHHs
GYHKUMHA TeX WiH HHBIX opraHoB fH6Go
€CTh NHLIbL HEIHAMHTENBHBIE OTKJIOHE-
HHA.

Korna y 4enoBeka nNpOABNAIOTCA
CHMINTOMBI Bone3HH, eMy J0KHO ObITh
HazHaueno bdexTHBHOE nevenne. On-

ocnabnaTh TaKHe CHMNTOMBI, KaK JIHXO-
panka. Ecnu nanpHeiilune HeCneaoBaHuA
NOATBEPAAT 3TH OTKPLITHA, KOMOHHa-
UMH NOHNOOHBIX MNpENnapaToB MOXHO
6yaeT HCnoneL30BaTh MUIA NEPBHYHOH H
BTOPHYHON! NPOdHNAKTHKH.

NMOUCKAX MeTonoe 6opeOhI ¢ Oc-
HOBHBIMH rpHOKOBLIMH H BHPYCHBI-
MH HHOEKUHAMH, CBA3AHHBIMH CO
CITHdoM, Takke NOCTHTHYThI YCNEXH.

Hanpumep, yxe ecThb cnocob neueHus
KPHNITOKOKKOBOIO MEHHHIHTa, KOTO-
pbil pa3BuBaeTcs npumepHo y 20%
tonbubix CIMHUOom B CIIA, Pa3paba-
ThHIBAKOTCA M IONIOJIHHTE/IbHEIE 3KCTIEPH-
MEHTAJIbHBIE MOAXO0/bI.

Bo306yauTeneM KpHITOKOKKOBOIO Me-
HHHTHTA SBAAIOTCA ApoxxH Criptococ-
cus neoformans. 3T0T MHKPOODIaHH3IM
OuYEHb CXOJIEH C IPHOOM, BbI3LIBAKOLLIMM
MOJIOMHHIY, HO €CTh DJHO BA)XKHOE OT-

HAaKO I/1aBHOE CPEACTBO NMPOTHB TyDep-
Kyne3a — H3IOHHA3WA — abCcoNoTHO He
BJIMAET Ha pa3MHoxkenne M. avium. Boi-
10 TIPOBEPEHO MHOMECTBO HHBIX Mpena-
paToB. Hexo*ropme H3 HHX, CaMH No ce-
Ge unu B KoMOHHALMK APYr ¢ APYroM,
orpaHHvHMBanu poct M. avium B Kynb-
Type HIH Y HMMYHOOEe(HLUHTHBIX MbI-

WH

NAPAAMUHOBEH30MHAS
KUCNOTA
(PAEA)

CUHTES ©OJIATOB

wiet. Cpenu npenapaTos, HacTo Ha3Ha- AUTUMAPONTEPOAT-
yaeMeiX npu TyGepkynese, ecTh TaKHe, CUHTA3A
KOTOpbIE B OnpeaesieHHoN cTeneHu 3¢- (DHPS)

thexTuBHBI npoTHB M. avium. 310 CO-
€/IHHEHHS, OTHOCALLHECH K aMHHOT/IH -
KO3uaM (TakHe, Kak CTPENTOMHLUMH W
aMHKallHH), a TaKXe npenapars! rpymn-
nsl pudamuuuHa ¥ 3rambyton. To xe
MOJXHO CKa3aTh O HEKOTOPBLIX APYIHX
aHTHMHKPOOHBIX NeKapcTBax: LMIPO-
dbnokcaunHe, HMHNeHeMe M Kiodasu-
MHHE.

B nByX He3aBHCHMBIX K/IHHHYECKHMX
HMCNBITAHUAX TIOKa3aHo, YTO KomDOHHa-
UMH W3 4—35 ITHX BELIECTB MOTYT CHM-
KaTh KONH4ecTBO DakTepuil B KpOBH M

FNYTAMAT

YTUNU3ALUWA ONATOB

NADPH + H*

{8810l

AUrMaPONTEPOAT

!

NPEAWECTBEHHUK
TUMUHOBbIX
HYKNEOTUAO0B

NPEAWECTBEHHWK

YPALIMNOBbIX

HYKNEOTWUAOB
CH,p

AUTUPOGONAT-
‘ PELYKTA3A Ha
(DHFR)
GAOMETUNEHFH, A L
NADP+ A0
10-0OPMUN-FH
TETPATUAPO®ONAT
(FHa)
CMHTE3
FYAHUHOBbIX
W ALEHUHOBbIX
HYKNEOTUAOB

MHOTME NEKAPCTBEHHBIE MPEMAPATHI, npuMerseMsie
AnA neYyeHMA NHEBMOHWMW, Bbi3bIBABMOW Pneumocystis carinii,
WNKM TOKCOMNasmo3a, MNOAaBnAI0T AKTUBHOCTE MWKPOBHBLIX
thepmeHTOB gUrngpontepoarcunTassl (DHPS) n gurugpodo-
natTpegykTassl (DHFR), y4acTByOWWX B CUHTE3E U YNUTU3ALNK
thonaTtoe (Npor3BofHbIX (DONWEBOH KUCNOThI), HEOOXOAUMbIX
Ans obpasoBaHWA HYKNEeoTUAOB, BxogAwux B coctas AHK. K-
rubuTopbl DHPS ABNAOTCA aHanoramMv napaaMmHOBeH30MHOA
Kucnotbl (PABA), kKOMNOHEHTa rNaBHOr0 KOHEYHOro NPOAYyKTa
cuHTesa chonatoe — gurugpocphonara. CesssiBasck ¢ DHPS,

nexapcTBeHHble COEfMHEeHWA NPEenATCTBYIOT B3aMMOQEeHrCT-
Buio chepmenrTa ¢ PABA W, cnegosatensHo, 06pa3oBaHuio CBs-
3n mexkgy PABA u gurngponTepuiuHOM, elje OgHOM COoCcTaBs-
HOW yacTelo gurugpodponara. Muruburopel DHFR npepacras-
nAlT coboi aHanoru guruagpoconara. B pesynsTate KOHKY-
PeHTHOro cesabiBaHus ¢ DHFR oHM NpensTCTBYIOT ero npes-
paiueHuio B Ty hOpMy, KOTOpPan Hy><Ha gnA oOpasoBaHua co-
eWHEHWA, BNpAMYI0 HEOOXOAMMBLIX ANA CHMHTE3a HyKNeoTu-
fos. (Bykeon E o6o3HaueHsl gpyrue oepMeHThbl.)
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nuuue: C. neoformans nerue pacnpo-
CTPaHAETCA 3a Npenenbl KOXH H CIH3H-
cThix o6onovek. Knerka C. neoformans
HMeeT rnafkuil Hapy»KHbIH NOKPOB, KO-
TOpbIf NPEnsTCTBYET MNOIJIOLUEHHIO ef
MakpodaraMH H ApYrHMH KJNeTKaMH HM-
MYHHOH CHCTEMBbI, TAKMMH, KaK rpaHy-
nounTsei. Kpome Toro, 6naronaps 3to-
MY TOKPOBY KPHIITOKOKKH, BCE e Io-
rNOLIEHHBIE KNeTKaMM HMMYHHOR CH-
crembl, Oonee ycToluyHBBl K pa3pyllle-
HHIO BHYTPHKJIETOYHBIMH (DEPMEHTAMH.
OcTaeTcs HEW3BECTHBIM, KakHM obpa-
10M C. neoformans Be13biBaeT GONE3IHD,
o cux nop He HAEHTHOHIIHPOBAHBI HH-
KaKHE TOKCHYHBIE BEILLECTBa, KOTOpble
BbIieNAN OBl 3TOT MHKPOOPTaHH3M.
3apaxkenune C. neoformans HaunHaeT-
CcH, MO-BHAMMOMY, 4e€pe3 JIerKHe, 3a
npenebl KOTOPbIX BO3OYAHTENb HE Bbl-
XOAWT NPH HOPMAJIBLHOH UMMYHHOI CH-
creme. Ecnu xe HMMYHHAaA 3alUMTa Ha-
pylieHa, Bo3ByaHTenb NPOHHKAET B KO-
BOTOK H 3aTeM nonanaetT B MO3roBkIe
obonouxu. MNMopaxeHHe MO3roBeix 06o-

AUUKNOBUP

rAHUWKNOBUP

KNETKA, 3APAXXEHHAR BUPYCOM

JIo4eK, KOTOpOe MOXKeT ObITh JieTanb-
HbIM, 3asB/ISET O cebe CHNBHBIMHA IOJIOB-
HbIMH BONIAMH, PHTHAHOCTEEO 38ThIION-
HBIX MBILLLL H YAaCTO JILXOPAanKoi.

Ha nporsxennu nocneauux 30 ner
BIUIOTh /10 CErOJIHSILHEro [AHA €IHHCT-
BEHHbIM CMOCODOM JIeHeHHs KpPHNTO-
KOKKOBOro MeHHHruta 6uin amboTepn-
uuH B. D10 coeanHeHHe CBA3LIBAETCH C
3ProcTEPOIOM — MOAOOHBIM XONecTe-
pOJIy BELIECTBOM, XapaKTePHBIM TOJIb-
KO /s KJI1eTOYHOH mMemMOpaHbl rpHOOB.
B pesynsTare 312 MeMOpaHa paspyiua-
€TCH, MTO NPHBOOHT K HeBOCMOJTHAMOTM
MoTepe BHYTPHKIETOYHOIO COAEPXH-
moro' C. neoformans.

ITnoxo To, uto amdboTepuunH B npu-
XOOHTCA BBOAMTHL BHYTPHBEHHO. Kpome
TOro, OH pa3pyllaeT 3pHTPOLMTEI, Bbl-
3bIBas AHEMHIO, H MOXXET BPEAHO BJIM-
ATH Ha NoYkH. K ToMy e HOCHTEb, He-
obxonuMslit Ons TOro, 4Tobbl coenaTh
AKTHBHOE COEIHHEHHE TIPUIOAHBIM AJIs
BHYTPHBEHHOTO BBEIEHHS, YaCTO Bhbi3bi-
BaeT CH/IbHLIE CHMIITOMBI, HANOMHHAIO-

LLME FPHIIN: NOTPACAIOLLMHI 03HOO H BbI-
COKYIO Temmnepatypy. [axe nocne noj-
HOTO Kypca nedeHusa okono 20% Gonk-
Hpix CITHOoM, nopameHHbIX KPHNTO-
KOKKOBBIM MEHHHIHTOM, OOpeueHb!
yMEpPEeTk OT HEro.

Teopernuecku amdotepuunn B no-
TEHLHAILHO MOXET HE TOJILKO 3ame[-
NATh rpubKoBLIe HHDEKUHH, HO 1 JIHKBH-
aupoBaTh HX. OOHako HeoOxoauMble
AUIA 3TOrO BBICOKHE /1I03bl, 10 Beell Bepo-
ATHOCTH, CMEpTe/lbHbl /UIA YeJOBeKa,
no3ToMy NEKApCTBO NPHMEHACTCA B Ta-
KOH NO3HPOBKE, NPH KOTOPO# HHpEKLHA
TONBLKO MOAABAAETCH, HO HE JIMKBHAMPY-
erca nonHocTeio., M3-3a storo Gonb-
Hbl€, KOTOpbIE BBIKHIIH [OC/IE NEPBOTO
NPHCTYNA KPHNTOKOKKOBOrQ MEHHHIH-
Ta, HA NPOTAXEHHH Beell manbHeiued
JKH3HH [I0/XKHBI NMOABEPraThCA MpeBeH-
THBHOMY JIeueHHI0: TpebyeTca BHYTpH-
BEHHO BBOAOWTbL aMdoTepuumH B 1—2
pa3a B HeJlelo.

HecomHeHHO, Takoi 3aMEeHHTENb aM-
tdorepuunna B, kKOTOpLINH MOXHO NpH-

WAHMHOBI:I
Hy EOTIﬂ

b KOHKYPEHTHOE CBR3bIBAHUE
Cc nOl'IHMEPAS 4

®OCKAPHET

NEKAPCTBA MPOTUB BUPYCOB FEPIMECA (cnesa) mewaiot
BupycHbiM [JHK-nonumepasam cTpoute JJHK 13 HyKneoTUgoe.
31w chepMeHTEI B HOPME OTILENNAIOT ABE U3 Tpex chocpaTHbIX
rpynn Hykneotuga v 3ateM NpUCOBAMHAIOT OCTABLWMWWCA HY-
kneotug kK OH-rpynne npepsigylero HykneoTtuga pacryuen
uenu AHK. Auuknosup (ACV), raHuymknosup (GCV) u supapa-
GuH (VID) chochopunupyoTcA hepMEHTaMM B 3aparkKeHHbIX
BUPYCOM KNeTKax, Nocne 4ero CTaHOBATCA NOX0XKK Ha HacToR-
WMe HYKneoTuasl, cogepxaumne Tpu docdaTtHeie rpynnel (8
cepeguHe); bocKapHeT BbICTynaeT Kak adanar gudpocdart-
HOM rpynnel, 0OLIYHO OTIENNAEMOMA OT HYKNEOTUAOB NonuMMe:
pason. AumknoemptpudbocthaT MOXET Bbi3biBaTbe TEpMMHa-

uwio cuHTesa [IHK (cnpaBa; a): ecnyv OH BKNOYaeTCcnA B pacTy-
uyto uens AHK, yanuHeHue ueny npekpaujaeTca, NOCKoNbKY B
HeMm HeT OH-rpynnel, Heobxo0AUMOW ANA NPUCOEAUHEHMA Cne-
ayouero Hykneoruga. AuuknosumpTpudocdar, nogobHo
thocchopunupoBaHHbIM FraHUMKNOBUPY W BuaapabuHy, MoxeT
Tak)xe NPOoYHO CBA3LIBATLCA ¢ [AHK-nonumepason, Gnokupys
Y48CTOK CBA3bIBAHWA HYKNEOTUAOB U TeM CambiM NMPenaTcT-
BYA B3aUMOQERCTBMI0 (DepMBHTA C MCTUHHLIMKM HyKneoTuga-
Mu (b). ®ockapHeT Toxe GnokMpyeT 3TOT yyacTok (c). TK —
TUMMAWHKMHa3a, DCK — gesokcuunTuguHkmHasa, E — gpy-
rve oepMeHTsl; MHOEKCOM v OBO3HAYEHbI BUPYCHbIE (hbepmeH-
Tbl, C — KneTouHbie; MP — moHodoctaT; TP — Tpudbocdar.
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WHOEKL UK, CBA3AHHbLIE CO CNfom

HHMaTh 4Yepe3 poT, Obin Gb1 GonbILIHM
NOCTHXEHHEM N1 Lesiel JIpeBEHTHBHON
Tepanud. Hanbonee nepcnekTHBHLIMH B
KITHHHYECKHX HCTbITAHWAX MPOSBHITH Ce-
65 npenapaThbl H3 TPYIibl MPOTHBO-
rpPHOKOBEIX COeAHHEHHI, HA3biBAEMbIX
HMHOA30/IaMH, KOTOpbie HHIHOHpYHOT
cHHTE3 3proctepona. [lsa M3 ITHX
areHTOB — MTPAaKOHAa30/1 U (IIOKOHA-
3071 — NPEacTaBNAITCHA OCODEHHO LieH-
HbiMH. [lepBbie KIHHHYECKHE HCMbITa-
HHA HTPAKOHA30/la MOKa3ajii, uTO Mo
3ddekTHBHOCTH OH GnH30K K amdoTe-
pHuMHY B, HO MeHee TOKcHYeH. AHaln3
pe3yNnbTaTOB HENABHO 3aBEPILUEHHOrO
GONBLIOr0 NOTOCPOYHOTO HCC/e0oBa-
HHA NO3BOJIAET CYHTATH, YTO H hOKO-
Ha30n Tak xe 3pdexkTHBeH, Kak ampoTe-
puuuH B. Ha Hero yxe nonyueHbl M-
LEH3HH BO MHOTHX CTPaHaX, B TOM HHCIIE
B CIIA. Cefivac H3yuaeTcs BO3MOX-
HOCTh MPHMEHEHHS 3TOr0 COEJMHEHHA
LA NIPEBEHTHBHOTO JICYEHHA.

PEITAPATBI, BBOOMMBIE B Opra-

HH3M 4Yepe3 poOT, OYeHb HYKHbI
TaKXKe 1A NPeAyNnpeXKASHHA H JICHEHHS
UHTOMErajoBHpycHoil HHexkuun. bo-
JIEE MONOBHHLI AMEPHKAHLEB KO BpeMe-
HH JOCTHXXEHHS 3PeJioro BO3pacTa oka-
3bIBAOTCA 3apaMMEeHHLIMH 3THM BHpY-
COM B pe3yJibTaTe MOJNIOBbIX KOHTAKTOB
HJIH ke HHOTO G61H3Koro obuienns ¢ HO-
cutenaMH uHbekunH, ocobeHHO npH
TUIOXHX THIHEHHYECKHX YCJIOBHAX.

V 300pOBBIX HOHBIX H B3POC/bIX JIHO-
el UHTOMETajJlOBHPYC MOXET BbI3bl-
BaTb CHMINTOMEI, KOTOPBIC HAaNOMHHA-
K0T MOHOHYK/1€03, HO BONBLUMHCTBO 3a-
PaXKEHHbIX H HE TMOJO3PEBAIOT O TOM,
YTO ABNAIOTCA HOCHTEIAMH HHOEKLHH.
Kak u B cnyyae Bcex reprnecBHpycoB 3a
HavajbHOM WH(peKuHell y TakMX 310po-
BbIX JtOOeH creayeT [ANALLEECH BCHO
JKH3Hb COCTOSIHHE CKPBITOH HH(peKUnH,
NpH KOTOPOM NPHCYTCTBHE BO30YyauTe-
NS He NPOSBNAETCA CHMITTOMAMH 3abo-
nesanua. ¥ bonenubix CINTWdom conep-
JKaHHe UM TOMEranoBipyca B KPOBH H pA-
e Opyrux TKaHedl MoKeT ObITh OuYeHb
BEJIHKO.

OyHKUHOHAILHBIE PAacCTPOHCTBA NpH
LHTOMEranoBHpycHOH uHbeKUHH 00bIy-
HO HabnonaloTCs B OpraHax 3peHHs H
WeNyaouHo-KHIueyHOM TpakTte. [lpH-
MepHOo ¥ 7% Gonsueix CITHU doMm Bo30Y-
OWTeNnb BHeapseTcHs B (oTOpeuenTop-
Hbl€ KJIETKH — KOJIDOUKH H Na/louKH —
CeTHYaTKH rnasa, Hi-3a 4ero Te rubnyT u
3peHHe HeoOpaTumo Hapywuaetca. Or-
MepliHe YYACTKH CeTHaTKH, KaK NpaBH-
710, pa3pbIBalOTCA W OTC/IAMBAIOTCH, YTO
COMpOBOXAaeTcA KpoBoTeueHHeM. B pe-
3yNLTATE HEOBEK MOXMET BHE3ANMHO H
NOMHOCTHIO OCNENHYTh.

VY 5% Gonenbix CITWUdom uuTomera-
JIOBHPYC NOpaxaeT NMHLIEBAPUTEIbHbLIR
TPaKT Ha BCeH €ro NpPOTHKEHHOCTH OT
pra 10 npsMoit KHIukK; Haubonee yacto
NoaBEpraloTCca ero marybHomy nedfct-
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BPEMA, NMPOWEAWEE NOCNE NEPBOrO NMPUCTYMA NMHEBMOHWUW (MECAUbI)

BHIO MHILEBOA H TOJCTAaA KHlUKa. B nu-
wesoae obpas3yroTcA s3Bbl, H3-32 YEro
rnoTaHHe CTAHOBHTCA MYYHTENBHBIM H
nosBAATCA 6014 Bob6nacTH rpyau. S3-
Bbli B TOJICTOM KHUIEYHHKE BbI3LIBAOT
6onu B OprotuHo# 061acTH M paccTpoii-
CTBO nHuleBapeHus. B HEKOTOpBIX ciy-
yagx HeyaepKHMOe KpPOBOTEYECHHE B
NOBPEXIEHHBIX Y4YaCTKax [MHIUEBOOA
HWIH TOJICTOTO KHLLUEYHHKA MOXET MpH-
BECTH K CMEPTH.

CyluecTBYHOILIHE B HACTORALLEE BPEMSA
nekapcTBa A nedeHus 3abonesaHuii,
BbI3BAHHBIX LIHTOMErajOBHPYCOM, TOK-
CHYHbI M BBOOATCH BHYTpHBeHHO. OnHO
H3 HMX, FaHUMKIOBHD, pa3pelleHo K
npumeHeHnto B CLIIA 1 HexoTOpBIX ApY-
rux cTpanax. Jpyroe, dockapHer, noka
HaXOAHUTCH B CTAAMH IKCIIEPHMEHTAlb-
HO#f nNpOBEpKH, HO OXHOAETCH, HTO
BCKOpE Ha Hero Toxe Oyner aaHo odH-
uMansHoe pa3spewienue. Oba coeamHe-
HHA H30HpaTeNbHO HHrHOMPYIOT BHpYC-
Heilt pepment JHK-nonumepasy, Koto-
PBIA HI'PaeT KAHYEBYIO POk B CHHTE3E
HoBbiX Monekyn JHK u3 Hyx/1eoTHI0B
H, TakHM 00pa3oM, B peNIHKAIMH BHPY-
ca. Ho B opyr#x OTHOLUEHHAX 3TH ABa
npenapaTa CyLUeCTBEHHO pa3/TH4aloTCs.

IaHUMKNOBHD, KOTOPLIN 3hdhekTHBEH
NPOTHB MHOTHX BHPYCOB IpyIiiibl repne-
ca, npeacTasnseT cobol aHanor Hykne-
03K]a ryaHo3uHa (npelecTBeHHHKa ry-
AHHHOBOrO HykneotTnaa). MMeHHO TeM,
YTO OH MMHTHPYET IryaHO3HH, 0DBACHA-
€TCA ero aHTHBHPYCHAA aKTHBHOCTbL: B
3apa)KEHHbLIX BUPYCcOM KieTkax docdar
NPHCOCAHHACTCA K TaHLMKJIOBHDY, Kak
ecrnu 651 3TO coenuHeHHe B0 TyaHO3M-
HOM, H o0OpasyeTcsi raHUHKJIOBHDPTPH-
thocaTt, KOTOPBIH KOHKYDPEHTHO CBS3bI-
paetcs ¢ JJHK-nonumepasolt u HHAKTH-
BHpYET ee, ONOKHpYR npHCOeNHHEHHE
HYXHbIX HYKJIeoTHAOB. K coxaneHH:o,
raHunkiosup dochopunupyercs B He-
KOTOpOH CTEneHH H B He3apa)KeHHLIX
K/IETKax, rle OH MOXET BIIHATH HA aK-
THBHOCTb uenosedeckoif J[IHK-nonu-
Mepa3ibl.

DoCKapHeT ¥e — 3TOo aHasior audoc-
tdata, koropsiii JHK-nonumepasa or-
WweniseT oT HykneosuarpudocdaTos,
NPHCOSANHAR HYKNEOTHAB! K pacTyluei
uenn JHK. On TOXe CBA3LIBAETCH C BH-
pycHoit JHK-nonumepa3solt ¥ TeMm ca-
MbIM ONOKHMpYeT YA/THHEHHE LenH BH-
pycuoit IHK. ®ockapHeT aKkTHBEH Npo-
B [JHK-nonumepasbi Bcex BHPYCOB
rpynnbi repneca, KOTOpbIE 3apaaroT
moaelt, u, kpome Toro, nporus JHK-
nonumepassl (0OpaTHOM TpaHCKpHMINTAa-
3b1) camoro HIV. TpoTHB uenoseyecko-
ro dhepMeHTa OH HEAKTHBEH.

Mewiasa npoueccy peniHKauuH BHpY-
ca, 0ba ekapcTBa OCTaHAB/IHBAKOT pas-
BUTHE UWTOMETAIIOBHPYCHOIO nopaxe-
HHA CETHYATKH M, NO-BHAMMOMY, TaKke
pacnpocTpaHeHne HHEKIUHH B OPTaHK3-
me. Ho, nockonsky 3TH npenapats! He
ybHBarOT BHPYC, HX HYKHO NPHMEHSATD B
TeYeHHe JONTroro Bpemenu. [ns BTO-
pHYHOH NPOQHIAKTHKH raHIHKIOBHD H
thockapHeT cneayeT BBOAHTHL OOMH WIH
Gonee pa3 B CyTKH, AA Yero Tpebyercs
BXXHMBJIEHHE KaTeTepa, BBEJEHHOTO B Be-
HY B IPYOHOM KeTKe. XOTA Tako# myHT
EJIaeT BO3IMOXKHBIM JieYeHHe, OH B TO
)Ke BpemMs moaBepraeT OonbHOro onac-
HOCTH MHQHUMPOBAHHA TKaHeH BOKPYT
Katerepa.

TaHUHMKIOBHD ODnamaeT elle OOHHM
HEIOCTATKOM: OH TOKCHYECKH AEHCTBY-
€T Ha NeHKOLUHThI, OCODEeHHO Ha rpaHy-
nouuTel. B 10—20% cnyyaes ukcno rpa-
HYNIOUMTOB COKpalllaeTcs TAaK CHJIBLHO,
YTO JIeYeHHe NPUXOAMTCH NPepbIBATH,
MOCKOJIBKY TpPH HH3IKOM COJepXaHHH
ITHX KNETOK OPraHM3M CTAHOBHTCH ysi3-
BHMbIM [1711 HEPEAKO CMePTeNnbHBIX 6ak-
TepHanbHbIX HHbekuuit. A dockapHer
MOXET Bbi3bIBaTh OOpaTHMBIE Nouey-
HYK) HEIOCTATOMHOCTh, MeTabonuue-
CKHE H HEBPOJIOrHYECKHE HADYILIEHHS .

Ilpu ocobo HebnaronpHATHOM Teye-
HHH LMTOMErajloOBHPYCHOH HH(peKUHH
Bo3OyouTens MoxeT npHobperaTh
YCTOHYMBOCTE K TaHUHKJIOBHpY. 3TO
OCJIOXHEHHE ellle He CTaNO IMPOKO pac-
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NPOCTPAHEHHBLIM AB/IEHHEM, HO Yy He-
CKOJIBKMX DONBbHBIX, KOTOPBIE ONHAXKABI
MIPOXOJAHNH KYPC NeYeHHs TraHUMKIOBH-
pPOM, BNOCNEACTBHM, [PH MOBTOPHOM
BBEICHHH TOrO e npenapaTta, HE Ha-
6monanoce xenaemoro 3bdexra. 06-
HaJle’XHBaeT TO, 4TO NPH NMPOBEPKE B Jia-
GopaTopHBIX KCNEepUMEHTAax U MepBBIX
KITHHMYECKHX HCNBITAHHAX yCTOHUYHBBIE
K raHUMKJIOBHDY WITaMMbl LHTOMETA0-
BHpYCa NPOABJIAJIN YYBCTBUTENBHOCTD K
dockaprety. INpaeaa, in vitro nomyue-
HbI MYTaHTBI HUTOMEraioBUpYyca, KOTO-
phie YCTOHYHBbLI TaKKe M K dhockapHery.
INoka Takux BapMaHTOB y GONBHEIX He
0OHApyKeHo, HO, NO-BHAHMOMY, 3TO
BOIMPOC TOJILKO BPEMEHH.

H3-3a CYLUECTBOBAaHHA YyCTOHuM-
BOCTH BO3OynuTens x jekapcTBaM M
npobneM, cBA3aHHBIX C  BHYTpH-
BEHHBIM BBeJIeHHEM MpenapaToB, CPOY-
HO HeoOXOoOHMB! HHBIE METOOBI Jleye-
HHA. Mbl HMEeM OCHOBaHHS HaJeAThCH,
uTo B Gnmnxaitinee Bpems OynoyT Haltne-
HB! G/1M3KHe K TaHUMKIOBHDY npenapa-
Thl, NPUTOMIHbIE [UIA NPHEMA Yepe3 poT.
B ®PI” onHo Takoe nekapcTBo, 0603Ha-
yaemoe HOE-602 (mo HazBauuio ¢Hp-
Mbl-npou3BonuTens — Hoechst), npo-
BEPSAETCH B KJIHHHYECKMX HCTBITAHHUAX.
3TO BELLECTBO XOPOLUO BCACHIBAETCA B
NMHIEBAPHTENBHOM TPAaKTE H 3aTeM
npespalllaeTcA B OpraHdiMe B TaHLH-
‘KNoBHp.

Jpyro#t aHamor HyKJIE€O3HIOB, allH-
KJIOBHD, TaK)X€ MOXET O0Ka3aTkCH MO-
ne3nbiM. Kak U raHUMKNOBHD, OH HHTH-
6upyer BupycHyro [IHK-nomimepa3sy.
AUHKIOBHD NPHBJIEKATEJIEH TEM, YTO OH
3HAYMTENIBHO MEéHee TOKCHYEH, YeM raH-
LHKJIOBHD, H €ro MOXHO NPHHUMATD Yye-
pe3 pot. B To ke BpeMs akTHBHOCTh
AUMK/IOBHPA IMPOTHB LHTOMErajloBHPY-
ca HaMHoro ciabee, yeM y raHUHKIIOBH-
pa. Tem He MeHee B GonbLUMX 038X OH
MOMET NOAABNATH PA3IBHTHE LIHTOMEra-
noBHpYcHOH MH(eKUHH nocne mepecan-
KH OPraHoB WJIH TkaHe#t. Bo3aMoxHoO, OH
Oyner Tak xe meicTBOBaTh ¥ GONMBHBIX
CITHU Oowm.

I'loMcku nekapcTB, KOTOPbIe OblniH 651
MeHEee TOKCHYHbI, YeM TAHLMKJIOBHD H
thockapHeT, HO CTOME e unH Gonee -
(exTHBHO HHrHOMpOBaNH BHPYCHYIO
JHK-nonuMepasy, mnpoao/iKalTc.
OaHOBpPEMEHHO HCC/IEOBATENH MNbIiTa-
FOTCA MOJYYHTh COEAHHEHHA, KOTOpbIe
neficteoBand Obl HE Ha PpEIUTHKALMIO
OHK, a Ha apyrue BHpPYCHBbIE aKTHBHO-
CTH, B HalexJe, 4TO 3TH areHThl OyoyT
3 dexTHBHBI IPOTHB BHPYCOB, YCTOMN-
YMBBLIX K FAHLHKIOBHPY H (bOCKapHeTy.

TMMPOTUBOIOJIOXKHOCTE wuMTO-
MerajioBHpycy IOBa [APYTHX BHpYyca
TPYNNbI repneca, HMMEIOILHE 3HaueHHe
npu CTTU e, — npocTo# repnec Thna 1
¥ npocTolt repnec THNa 2 — BeI3bIBAIOT
PELHAHBHPYOLLYH HHMEKLHIO ¥ MHOTHX
HMMYHOJIOTHYECKH HOPMAaJibHbIX JIIO-

neft. Yailie Bcero npu 3ToM BO3HHKAIOT
cyxHe OONSYKH BOKDYr pTa, KOTOpbie
npoxonat 6e3 neyenus (Tun 1), U peuu-
OHBHPYIOLLHE A3BbI FeHHTANHEB (THN 2).
Ipu nadexkumun HIV 3TH nopaxeHHs He
NPOXOAAT caMH 1o cebe, a UMEKOT TeH-
JEHLMIO HE 3aXKHBATh H MOCTENEHHO Bce
Gonblue pacnpocTpaHaTbes. Eciu oHM
BO3HHMKAKT BO PTY MJIM B mpaAMolt KH-
LIKEe, TO MEIUAKT NPHHHMAaThL MHILY H
OMOPOKHATL KHILEYHHK.

XoTs alMKIOBHP He OuYeHb pdexTH-
B€H NPOTHB LIHTOMETAJIOBHPYCA, OH CJTy-
XXHUT OTJIHYHBIM CPEJACTBOM INPOTHE BH-
pycoB npocToro repneca. Jaxe y Gonb-
HBIX C ODLIMPHBIMH NMOpPaXXEHHAMH 3a-
METHOE YJy4llleHHE HAcTYNaeT yXe ye-
pe3 HecKosibko Hemenb. K coxanenmso,
BHDPYChl TNPOCTOrO repmeca, NOXOXe,
6bICTPO NpHOOPETAIOT YCTORUHBOCTD K
3TOMY JIEKAPCTBY.

BOonBLIMHCTBO YCTOMYHBLIX K ALMKITO-
BHDY LUITAMMOB 3alLHIIEHBI OT €ro neH-
cTBHA Gnaromaps ToMy, 4TO He 0Opasy-
IOT B 3HAYHTE/ILHOM KoJIH4YecTBe (ep-
MEHTAa, Ha3bIBAEMOI0C THMHIOWHKHHA-
3o0it. BupycHbili depmeHT dochophnu-
pyeT alUMKIOBHD, 4TO Heobxomumo mns
NpOABJIEHHS AKTHBHOCTH BCEX npenapa-
TOB — aHAJIOTOB HYK/1e031a0B. Ho y Bu-
PYCOB MNpOCTOTO repreca KHHasa He
urpaeT 60MbLIOH PONM B PEIUTHKALIMH,
TaKk Kak oHH 0bnagmarT MexaHH3IMaMH,
KOMITEHCHPYIOLLHMH OTCYTCTBHE 3TOr0
depmenTa.

Bo3MmodkHas crpaterus 6opebbt co
LITAMMaMH TepPIeCBUPYCOB, HE HMEIO-
LHX THMHIHHKHHA3bI, — HCNOJIbL30OBa-
HHE aHa/lora HYKJIEO3HOOB, KOTOPBIf
moxeT hocdhopuIHpOBaThCA YeSTOBEYEC-
KMMH (DEPMEHTAMM B 3apaXkE€HHbIX KIeT-
kax. K TakuM 5ieKapcTBaM OTHOCHTCH
punapabuH, KOoTOphIA BOT yxe Gosee
10 neT NpUMeHAETCA NI JIEYEHHA HKH3-

EHHO oOnacHbIX HHGeKuui, Bbi3biBae-
MBIX BHDYCaMH MpOCTOro repneca, H
BHpYCOM — BO30yauTenem BeTpsHOH
ocnbkl H onosceiBarouiero numuas, Ilo
KpaiiHeli Mepe, NpH npoBepke B 1abopa-
TOPHH ¥ MHOTHX YCTONYHBBIX K ALHKJIO0-
BHDY LLITAMMOB BHPYCa NPOCTOro repre-
ca obHapyXHNach YYBCTBHTENBHOCTD K
BHOapabuny. 310 no3BoNAET Npeanoa-
raTthb, YTO BHAapabHH MOXeT NMoOMOraTh
B TEX C/Iy4asx, KOraa auHKJIOBHp Hedd-
tbexTupen. IlpaBna, BuaapabuH HYXHO
BBOIHTE BHYTPHBEHHO.

MoxHo ObuI0 OBI HCONBL3OBATE H
dockapHeT, MOCKONBKY OH HE [0JIXKEH
dochopunuposaTeca ans Toro, YToObI
cTaTb AKTHBHBIM; siabopaTopHbie H
NpeaABapHTEbHbIE K/THHHYECKHE HCIIbI-
TaHHA B 3TOM CMbIC/IE OOHANEKHBAIOT.
OaHaKo y)Ke NMOABHJIHCE H COOBLLIEeHHS 0
lTaMMax BHpyca NpOCTOro repreca,
yCTOMMMBEIX K (DOCKAPHETY.

POBJIEMA G6opk6bi cO IITaAMMaMH

BMPYCOB, OONajalolliuX yCTONUH-
BOCTHIO K JIEKADCTBEHHBIM MIpenapaTam,
co3naeT MHOro TpyaHoctel. [ns kax-
OO K3 OCHOBHBIX ONNOPTYHHCTHYECKHUX
uHbexuutt, mnopaxarwumx GonbHBIX
CITh O oM, nyxHbl 3¢deKkTHBHbIE H pa3-
HooOpa3Hele Metoasi. Kpome Toro,
TpebyloTCs NMPOCTLIE B IPHMEHEHHH, He-
TOKCHYHBIE M HEAOPOIHe JIEKapCTBa Ul
npobunakTHk. B npoTHBHOM chiyuae
BMECTO T€X HHbekuuH, NpoOTHB KOTO-
PbIX €CTb AelcTBeHHBIE CpencTsa, NpH-
netcs OOpOTBCHA C HENOMANAIOLHMHCA
JIeYeHHI0 UHODEKUHAMH U ADYTHMH CBS-
3aHHBLIMH C 3apaxennem HIV napyume-
HHUAMH, B TOM YHCJIE HEKOTOPBLIMH OIYy-
XOJAMH.

Heobxoaumbl Takke MeTOObI Jieye-
HHsA GoJiee peaKHX ONMNOPTYHHCTHYECKHX
HHbeKUHHI — TaKHX, KaK Nopa)<eHue na-
Pa3HTHYECKHM MHKPOOPraHu3MOM
KPHOTOCNOPHAHYMOM, Bbl3bIBAHOILIHM
[AHapero, — | HHdeKLHi TOKaIBHOTO re-
orpadHYecKoro pacnpocTpaHeHHs, NpH-
MepaMH KOTOPEIX MOTYT CITY>KHTB JIMC-
CEeMHHHPOBaHHbIE TPHOKOBLIE HHDEKLHA
FHCTOMIA3MO3 (BCTPEYaeTCHs TaBHBIM
obpazoM B UEHTpanbHBIX ob6nacTax
CIIA, ocobenHo B nonusxe peku Muccu-
CHITH, 8 TAK¥KE €llle B psAjie palOHOB 3eM-
HOTO 11apa) H KOKUMAHOHIOMHKO3 (pac-
npocTpaHeH Ha oro-zanage CUIA, B
LlenTpansHoit u KOxHOIt AMepHKe).

KoHeyHOo, NOHCKH HOBBIX METOIOB Jie-
YEeHHA [aneKkH OT 3aBepiueHns. Tem He
MEHEE PaZioCTHO BHAETH, KAK PAacTeT Mo-
HHMaHHe TOro, 4TO cBa3aHHble ¢ HIV
ONNOPTYHHCTHYECKHE HH(EKUHH [1071-
)HbI OBITH TNIaBHOM LIENLIO NPH pa3pa-
BoTtke nekapcTs H Mccnenopanusx. Bes-
KO€ NOCTHXKEHHEe 3[1eChb BHECEeT 3HaH-
TellbHblE H3MEHEHHS B XKH3IHb TeX, KTO
OeHb 34 HEeM MOABEPraeTcs NpAMoMy H
KOCBEHHOMY nencTBUIO CMEPTOHOCHOTO
Bupyca CITH da.

Hayka o@emf?o

Hoeoe nokonerue
cotHeuHblx 6amapeli

NMELIUAJIUCTBI u3 dupmsel Sanyo,
BEPOSATHO, «3aKa3aJH» COJIHEYHYHO
Noroay 1A 3al/IaHHPOBaHHBIX Ha | Hio-
NI MCTIBITAHHH HOBOTrO CaMoJleTa C MH-

TaHHEM [IBHraTes IeKTpOo3Heprueil ot
conHeunsix Oarapeit. [lepener uepe3
BCKO cTpaHy — u3 Cau-Iuero B Kurtu-
Xok — OBl NpeAnpHHAT C LENbIO pe-
KJ1aMbl JIETKHX B THOKHX CONTHEYHBIX N1e-
MEHTOB, H3rOTAB/IMBAEMBIX 110 HOBOW
TEeXHOJOTHH Komnanuelt Sanyo.
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HAYKA WU OBLECTBO

Mo cnoeam Y. Kuch, renepanbHoro
mupektopa Llentpa no pa3spaborke
thyHkuHoHanbHEIX MaTepHanos B Ocake,
Sanyo HamMepeBaeTCs BHEAPHTD 3TH COJI-
HeyHble DaTapen BO MHOrMe norpedbu-
TeNbCKHE TOBapbl, HA4YaB ¢ NOPTATHB-
HbIX O/IOKOB nmHUTaHHs, KOTOpbIE, BO3-
MOXHO, MOABATCA B NPOAAXE YKe uepe3
onuH-nBa roaa. [nsmKHbIe 3I0HTHKH, Na-
naToWkbie TEHTHI, Napyca CNOPTHBHBIX
JIOOOK H AaXKe BEDXHAA ofeXJa — Bce
9TO MOXHO NPEBPATHTH B IeHEPaTOpPhI
3/IEKTPOIHEPTHH,

HoBsle conneurble 6aTapen W3roras-
JNMBaKOTCA K3 amopdHoro (HekpHucTas-
JNIMYECKOT0) KpeMHHS, MEHEe [10pOororo,
HO, NpaBaa, H obnagalolLero MeHbILHM
Kna B otnuure ot Garapeit, cocTasnew-
HbIX U3 OTHOENILHBIX A4Y€EK, BLIPE3aHHbIX
M3 MOHOKpPHCTA/NOB KpeMHus. [lo Ha-
CTOfILLIETO BpeMeHH KpeMHHEeBbie mo-
KpbITHA, criocoOHBlIE NpeppallaTh CBe-
TOBYIO 3HEPIHIO B NIEKTPHYECKYIO, Ha-
HOCHJ/THCh Ha XXECTKYHO H TAXKEJTYI0 OCHO-
BY H3 CTE€K/a, HEPXKAaBEHOILER CTaJIH HITH
ToncTol mnacrmacchi. Takue Oatapen
HCNONb3YKOTCA rNaBHbIM 06pa3om B Ma-
JIOMOILHBIX KADMAHHBIX KalbKYJIATOpax
M Hapy4yHwIX yacax. Hopas TexHonorus
NpeayCMaTPHBAeT HAHECEHHE KpPEeMHHS
Ha 00e cropoHsl rHbKo# mnacTMacco-
BOH NNIEHKH, KOTOpas 3aTeM 3aK/I0uaeT-
CR MEXOY NOBYMS JMAPYTHMH CJIOAMH
NIacT™Maccsl s NpeaoXpaHeHHs oOT
noepexaenus. B peayneTarte nonyuaer-
¢ rHOKkHI B nerkmil CONnHeuHsld 2ne-
MEHT.

XOT# crneuraniucTsl Sanyo yTeepxkaa-
0T, 4TO, pa3pabaThiBas HOBYK) TEXHO-
7I0rH10, hHpMa He HApyLUAeT HHYBLHX aB-
TOPCKHMX Mpas, MOJHOR YBEPEHHOCTH B
3TOM BCe e HeT. 3acnyra B poOBEAeHHH
NePBbIX HCCIEAOBATENBCKHX paboT, cBs-
3aHHbIX C MONYYEHHEM H NMPHMEHEHHEM
aMOpQHOro KpeMHHSi, NPHHAINEKHT
C. OBLUHHCKOMY, OCHOBATENH KOMNa-
Hun Energy Conversion Devices (ECD) B
Tpoe (ur. Muuuran). ECD u ee nouep-
HAs komnauus Sovonics Solar Systems
ABNAIOTCA nepXxarenaMu 128 nateHToB
no aMOpHOMY KPEMHHIO H METOdam
ero nonyuyenus. Kpome Toro, yxe B Te-
ueHHe nocneaHux 4 net Sovonics paspa-
Gareipaer rubkue conHeuHsle GaTtapen
TOMUWHONR, paBHOM NPHMEPHO TOJILLUH-
HE IBYX CIIOKEHHBIX ITACTHKOBLIX NaKe-
TOB s Mycopa. COTpYAHHKH KOoMmna-
HHH YTBEDKOAKOT, YTO OHH NPOABNNIOT
HHTEpec H H3yuaroT paboTel, NPOBO/AH-
mbie pupmoit Sanyo.

Ho HCKYCCTBO MapKETHHIA KOMNAHHH
Sovonics NoOKa He AOCTHraeT YPOBHH ee
TeXHONOruK: B TeyeHue 30 ner paborwl B
atoit obnacTu oHa (BnpoueM, Kak u camMa
ECD) He nony4sna H4 OQHOro Aonnapa
npubein. Ee «rubkas npoaykuus» eiie
faneka OT 3aBOEBaHHA KOMMEDPYECKOro
ycnexa. BmecTo Toro utobsl OpHeHTH-
poBaTh CBOM pa3paboTku Ha norpebu-
TeAbCcKHil pPBIHOK, Sovonics peluwnia

NpOAaTh HX a3POKOCMHYECKHM KOMIla-
HHAM H 3aTpeboBaTh ueHy ¢ HanbaBkoi
B 100—200 gonn. 3a kaxnasiit sarT. [Mo-
Ka yTo Savonics nmpoaana TONbLKO OOHY
NapTHIO TOHKHMX 30JI0THIX NHCTOB JIH-
BEPMOPCKOH HauMoHansHOH nabopato-
puu uMm. Jloyperca. ECD xe Haneercs,
YTO HX nocneaHee COBMECTHOE nNpeEANnpH-
ATHe C ANOHCKOM Komnauue#t Canon,
!nc., OpraHH30BaHHOE B [€Hb HCMNbITA-
TENLHOrO MNoJjieTa IUiaHepa QHPMBI
Sanyo, nomMoxkeT el 06pecTH KOHKYpeH-
TOCTNOCODHOCTL Ha PhIHKE,

Yr1o6sl nocTHYb ycnexa, obeum Kom-
NaHHAM npuaeTca BbiOMpaTh NpUMeEHe-
HHA CBOMM pa3paboTkam ¢ ocoboit Tiua-
TenbHOCThIO. baTtapen W3 amopdHoro
KPEMHHSA HE OTJIHYAIOTCA BbICOKOH 3d-
theKTHBHOCTBLIO Npeobpa3oBaHuA CBETO-
BOH 3Hepruu B 3nmeKTpHyeckyro. Kpome
TOro, BO3AEHCTBHE CBeTAa NPHBOOHT K
CHH)KEHHIO Kna martepuana Ha 10% 3a
MEPBYHO HENEIKD HCMONBb30BaAHHA H €Lue
Ha 5% B TeuyeHHEe NOCeAYIOLUErO MECA-
ua. CotpynHuku pHpMbl Sanyo yTBepX-
OaloT, 4TO Kna rubkux 6aTapeit B UX ca-
morneTe pasen 4% (nns CpaBHEHHSA: KNI
KPHCTAI/IHYECKHX KpeMHHeBbIX OaTapeii
cocrasnser 20%). Jlyuiias npoaykuHs
¢hupMel Sovonics, Kak YTBEPKAAKOT ee
crelHanucThl, uMeeT Kna 5,5—6% . Tak
4YTO XOTH HOBble Darapen BecbMa ner-
KHe, [N1A TeHEPHPOBAHHA ANeKBAaTHOHN
3Heprud notpebyercas Oonbluas mnno-
wane. [Inasep xomnauuu Sanyo Becom
90 kr HMeeT pa3Max Kpbinbes 17,5 M, Ko-
TOpBIE «IMOKPLIThI» COJIHEYHbIMH DaTa-
pesamMu 06iiielt MolHOCTEIO 2 KBT, Heob-
XOAMMOHR nns noanep»kaHus Kpe#cep-
CKOit ckopocTh nonetra 64—160 km/y.

ITo cnosam B. Craddopna, coTpyn-
HuKa MccnenoBaTenscKOro HHCTHTYTA
coJIHeYHON 3HepruH, notpebuTeneil He
HHTepecyeT Benu4kHa kna: «Mx 6onpiue
HMHTEpeCYeT MOLIHOCTHL. Ecnu oHa fo-
CTAaTOMHO BbICOKA — oOTJH4HO». M
CMeuHanHcTsl Sanyo cornaimawTcs C
3THM: OHH yOeXXaeHbl, 4TO CMOTYT Hal-
TH IOCTATOYHO LIHPOKY IO chepy npumMe-
HeHHs CBOMM paspaboTkam B pa3nuu-
HBIX oDnacrax AaXKe€ MNPH MEHBLUHX KIa.

JpyraM noTeHUHATLHBIM NPENATCT-
BHEM HA NYTH K KOMMEpLHANH3ALKWH
conHeuHbiX HaTapelt ABNAETCA X HIHO-
coctoikocTh. «HHMKTO He ocTaBnser
KanekyIATOp noa rpo30BbBIM JIHBHEM,
HO Koraa OH mnepectaer pabotarts, ero
npocto Bmﬁpacmnam H NOKYNawT HO-
Beiit. Ho ecnii uMeTs aeno ¢ Gonee nopo-
T'HM H3I[OENHEM, TO XKENATENbHO, 4yTODOBI
OHO CNY>KHNO Oonbie. A 3TO Tpedyer
Gonbuio paboTel HHXXeHepHOi
mbicnu», — rosoput Craddopn.
CrniequanucTel Sanyo yTBepXaAawT, YTO
HX TIpPOAYKLHS npekpacHo paboraer B
aWanasoHe Ttemnepatyp or — 40 no
+ 100°C, HO HeHW3BECTHO, KaK OHa NoKa-
weT cebs NpH NHTENBHBIX TeMmepa-
TYPHBIX BO3AEHCTBHAX,

Sanyo Bce ke HaleeTcs, YTO cTpaTe-

CAMOJNET komMnaHuu Sanyo, NnpvBogu-
MblA B OBMXXEHWE NerkuMmu rubKumMmu
conHeyHbiMK DaTapenamu.

"

rHs, KoTopasa obecneunna ycnex ee nep-
BOMY MOKONEHHKD MECTKHX CONMHEYHbIX
Garapeil, nposBHBLIKICA B MaccoOBOM
cObITE HEAOPOTHX NOTPEOHTENBCKHX TO-
BapoB, cpaboTaeT H Ha 3TOT pa3. Ecnn
Gonee Bricoknit 06bEM BBINYCKa NO3BO-
JIUT CHH3HTD LIEHBI HA NPOAYKUHIO KOM-
MaHHH, OHA CMOXET paclIHpHThL chepy
NPHMEHEHHA COIHeYHBbIX DaTapeit HOBO-
ro Tuna. barapeu u3 amopdHoro kpem-
HHA elle HallayT cBO€ MECTO Mo COJIH-
ueM. M He MCKNIOYEHO, 4TO HMeHHOo Bna-
rogaps WX rTHOKOCTH.

HANOMWHAEM AAPECA
MATFA3UHOB — OMNOPHDbIX
NYHKTOB
U3OATENBLCTBA «MWUP»

634034 Tomck,
yn. Haxumosa, 15/1,
maraauH N? 15

454080 YenabUWHCK,
npocn. llenmuna, 68,
«[lOM KHMIU»

720021 ®pyH3e,
yn. Coeetckan, 125,
marasmH N2 11
«HayyHO-T@XHUYBCKAR KHUran»

125315 Mockea,
NeuunHrpagckui npocn., 78,
MarasmH N° 19 «Mup»
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SI3bIK (hpakTasIOB

- OTH HeobblYalHO U3sILYHbIE CTPYKTYPbl — He MPoCTO MaTeMaTnyeckas
~ 3abaBa. PpaKTanbHas reoMeTpusa YeTKO ONMUCLIBAET CIIOXHbLIE
npupofgHeie 06bLEKThI U NPOLecchl

XAPTMYT IOPTEHC, XAUHU-OTTO MAUTIEH, AUTMAP 3AYNE

«llpupoda ceiepana 31y wymky c Ma-
memamuxamu. Yuenvim XIX 8, e03-
MOXNCHO, He xeamano eo0obpamerus, 3a-
mo y npupodsi e2o bbino docmamoyHo.
Te namonozuveckue cmpykmypsi, Ko-
mopuie Goiau usobpemenbr Mamemamu-
Kamu, XenNasuiimMu omopseamsca om
ceoiicmeennozo X1X 6. namypaauima,
OKa3aAuCh OCHOBOI MHONXECM8a Xopo-
U0 3HAKOMBIX, NOBCIOOY HAC OKPYHalo-
wux obvexmoe».

H3 crareu ®. [laiticona « AHANH3 HEYTIO-
PANOYEHHBIX CTPYKTYP», onyb6nuKoBaH-
HOH B xypHane "Science“ B mae 1978 1.

ATOJIOTUYECKHME  CTpyKTy-
«I I pei», NpHOYMaHHbIE MaTema-
THKaMH NPOLJIOro CTONETHS, B
noceaHue rojabl npuHanH bopmy dpak-
TaNoB, — MaTeMaTHYECKHX OOBEKTOB,
HMerLHMX 1poOHYI0 pa3MEPHOCTD B OT-
NUYHe OT TPaOHLMOHHBIX TEOMeTpHYe-
ckux ¢uryp uenoit paimepHocTH (Ha-
npUMep, ONHOMEPHLIX JIHHHR MM OBY-
MepHBIX noBepxHocTelt). HuiHelliHee yB-
nevenue hpakranaMi B OCHOBHOM ABJIA~
erca cneactBuem pabotel benya B.
MaunensbpoTa, coTpyanuka Hccieno-
BaTeJbCKOro HeHTpa HMmeHn Tomaca
Ox. Yorcona kxopnopauxwd [IBM B
WMopkrays-Xeittce (wt. Hero-Hopk).
Tepmun «dpaktan» 6Guin BBeneH MaH-
nensbpoToM B 1975 r.; OH NPOMCXOOHT
OT naTHHCKOro cnosa fractus, npunara-
TeNnbHOro OT rnarona frangere, 4To0 3Ha-
YUT «WIOMaThb, pa3busBaTb». [TonsTHe
(hpakTanos BOPBAIOCH B CO3HAHHE MaTe-
MATHKOB, IPYTHX YHMEHbIX H OaxXe jroneft,
He CBSI3aHHBIX ¢ Hayko#, B 1983 r., koraa
6bina onyb/HKOBaHAa OCHOBOMNOJIArao-
was kHura Mannens6pora «®pakTans-
Has reoMeTpHS NPHPONbI».
dpakTansl — 3TO HEYTO ropasao
Gonbluee, yeM MaTeMaTH4eckuit Kypbes.
OHH [0a10T Ype3BbiMaltHO KOMMAKTHBIH
cnocob onucanHa OO6BEKTOB H MpoLEc-
coB. MHorue cTpykTypsl obnanarot dyH-
NaMeHTabHbIM CBOMCTBOM TIeOMETDH-
yeCKOfl perynspHOCTH, H3BECTHOM Kak
HWHBAaPUAHTHOCTL N0 OTHOILEHHIO K Mac-
wraby, wm «camononobue». Eciu pac-
CMATPHBaTh 3TH 00BEKTHI B Pa3IH4HOM
maciuTabe, TO NOCTOAHHO OOHApYKHBA-
KOTCA OIHH MU Te e hyHaaMeHTaAIbHbIe
IeMEHThI. DTH MOBTOPSAIOLIMECA 3aKO-

HOMEPHOCTH OnpeaenstoT npobHyio, Wik
(paxkTanbHyio, paIMEpPHOCTb CTDPYKTY-
phi. PpakTansHas reoMeTpUs ONHCHIBA-
€T MpHpOAHbIe (HOpMBI, NO-BHIHMOMY,
H3sillIHEE W TOYHEE, Y€M EBK/IHIOBA Ieo-
METpHH.

HMHBapHAHTHOCTE NO OTHOILUEHHIO K
maciutaby HMeeT NMpHMeyaTeNnbHYIO na-
pauiens B coBpeMeHHON TeopHH Xxaoca,
COTJIaCHO KOTOPOH MHOIHE ABJIEHHSA, He-
CMOTPA Ha TO, Y4TO OHH CJIEAYIOT YETKHM
eTEPMHHUCTCKHM NpPaBHJIaM, B TNPHH-
LIMTIE OKA3BIBAIOTCA HENMPEACKA3YEMBIMH.
XaoTHyecKHe sBJIEHMS, TakHe, Kak Typ-
6yneHTHOCTL aTMOChEDBI HITH PHTM cep-
[eYHbIX COKpALLeHHH ¥ 4Ye/i0OBeKa, NPOAB-
NIAKOT CXOMHbIE 3aKOHOMEPHOCTH B BapH-
ALMAX B Pa3/IHYHBIX BPEMEHHBIX MACIITa-
6ax Bo MHOroM noaobHo ToMy, Kak 06~
exTsl, obnagaioue HHBAPHAHTHOCTLIO
K wmaciutaby, mNpoORBIAIOT CXOOHbIE
CTPYKTYPHbIE 3aKOHOMEDHOCTH B paj-
JINMHBIX NPOCTPAHCTBEHHBIX MACIITA-
fax. CootsercTeHe Mexay (ppaxkTanamu
H XaocoM He ciyuaitio. Ckopee OHO ABIS-
eTCH CHMNTOMOM HX rTyOMHHOR CBA3H:
thpakTansHas reoMeTpHS — 3TO FeOMeT-
pH#A Xxaoca.

Eile oaxa napanienb Mexay ¢pak-
TambHOH reomeTpueil W TeopHell xaoca
3aKIIOYAETCA B TOM, HTO NOC/IEAHHE OT-
KPBITHA B TOH W Apyrofi obnacTy cramu
BO3MOXHBIMH Bn1arofaps MOLLHbIM COB-
peMeHHBIM KOMIBIOTEpaM. 3ToT dakTt
MPOTHBOPEYHT TPaNHLHOHHLIM MaTeMa-
THYECKHM NpeacTasneHusM. B To Bpems
KaKk MHOTHE MAaTEeMAaTHKH BCTPETHIIH
TIPHXOA KOMIBIOTEPOB C IHTY3IHA3IMOM H
YyyBCTBOM OOneryeHus, Apyrie paccMar-
PHBAIOT KOMIMBIOTEPH3AUMIO KaKk OTpH-
aHHe YHCTON MaTeMaTHKH.

TPEXMEPHOE npeacrasneHve MHO-
»ectsa ManpgensOpoTa Wcnonb3yerTca
ANA U3YYeHUR 3TOA CNOXHERWEeRA U UH-
TepecHerlWwen PpakTanbHOR CTPYKTY-
pel. Ha pwcyHke nokasaH anekTpuue-
CKWA NOoTeHuMan, OKpY»Xalouwui 3apsa-
EHHOe MHOXecTBO MangensGpoTa.
CTpaHHOe CXO[CTBO Mexpay MHOXecT-
BoM Mangene6poTa M CBOWCTBaMM pe-
aneHOro Mupa nokassiBaeTt, 4uTo B Npwu-
poAe AOMUHUPYIOT dopakTanonogobHsie
CTPYKTYpbl. U3obGpaxkeHue B3ATO C BU-
AEeoNeHTbl KOMNLIOTEPHOrO hKunNbMa, Nno-
Ny4YeHHOro aBTOpPaMK U UX KONNeramu.

36

PAKTAJIbl — 3T0 npexpne BCero

A3bIK reoMeTpHH. OQHAKO HX rNas-
HbI® 3JIEMEHTHI HEOCTYNHBI Heno-
cpeacTBeHHOMY Habnmropenuio. B atom
OTHOLUEHHH OHH NMPHHUHITHANIBHO OT/IH-
YalOTCA OT NPHBBLIYMHBIX OOBEKTOB eB-
KIIHI0BOH reOMeTpHH, TakHX, Kak Mnps-
Mas JIMHHA HWIH OKPYXHOCTb. ®pakTa-
bl BBIPAXKAKITCA HE B NEPBHYHBIX I'e0-
MeTpHYecKHX (hopMax, a B anropurmax,
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Habopax maTeMaTHUYeCKHX MpoUeayp.
ITH aNropuTMBbl TPaHCHOPMHPYIOTCH B
reoMeTpHyeckne (OpMBI C NOMOLLBHO
KoMmneioTepa. Penepryap anropMTMu-
YeCKHX 3/IeMEeHTOB HencyepnaeM. OBna-
JieB A3LIKOM (pakTasioB, MOXHO OIH-
catb (hopmy 0671aKa Tak e YeTKO M Npo-
CTO, KaK apXHTEKTOD ONHUCLIBAET 3aHHE
C NOMOILLIBIO YepTexeH, B KOTOPBIX NMPH-
MEHAETCA A3bIK TPAOIHIHOHHON reomMeT-
pHH.

A3BIK — 3TO OYEHb NMOAXOAALLAA Me-
Tadopa IS KOHUENUMH, nexaluelf B oc-
HOBe (pakTa/bHON reoMeTpun. Kak u3-
BECTHO, HHIO-eBponeicKHe A3bIKH 6a3n-
pYyIOTCA Ha andaBuTe ¢ KOHEYHbIM YHC-
oM OykB (HanpHMep AaHTIHICKOM,
BKJIFOYaroLLeM 26 6yxs). Byksbl He HecyT
B cefe HHKaKOro CMBIC/IOBOrO 3HAYeHHA
10 TeéX Nnop, NOKa OHW HE COEHHEHbI B
cnoBa, TOYHO TaK Ke eBK/IMAOBA Ieo-

METPpHS COCTOHMT JIHLlb H3 HECKOJIbKHX
INEMEHTOB (NMpAMasn,

OKPYXHOCTE H

T. A.), H3 KOTOPbIX CTPOATCA CJIOXKHBIE
OOBEKTHI, TEOMETPHYECKH BbIpa)alo-
11He HeKHl CMBIC]I.

C npyro#t cTOpOHBLI, a3HATCKHE A3bI-
KH, Hanpumep KuTalckHil, COCTOAT M3
CHMBOJIOB, KOTODBIE CaMH 1o cebe yxe
BBIPaXXKaloT CMBbIC/IOBOe 3HauyeHue. Ko-
JIHYECTBO BO3IMOXKHBIX CHMBOJIOB, WIH
3MIEMEHTOB 3THX A3BIKOB, MPOH3IBOJ/ILHO
BEITHKO H MOXET CYHTAThCA BeckoHey-
HbIM. AHaJIOrHYHO MOXXHO paccMaTpH-
BaTh H GpakTanbHY reoMeTpHio. OHa
COCTOMT M3 DecKOHEeYHOro KoJIM4ecTBa
INIEMEHTOB, KXIbIA H3 KOTOPBIX ABJA-
€TCA 3aBEepLUEHHBIM H €IHHCTBEHHLIM B
cBoeM poae. ['eoMeTpHYecKHEe 3/1eMeH-
Thl ONpPENensAlOTCA anrOpHTMaMH, KO-
TOpble (DYHKUHOHHPYIOT KaK eOHHHLIbI
«CMBICTIOBOrO 3HAuYEHHA» B paMKax
paKkTanbHOrO fA3bIKA.

VIIECTBVIOT aBe OCHOBHBIE IDYTI-
nbl QpaKkTanbHbIX A3IBIKOB: NIHHEH-

Hble W HeNHHelHble. O0a onanexTa Hc-
NOMb3YKOT OECKOHEUHOE KOJIHYECTBO all-
TOPHTMOB H, CJIEIOBATENIbHO, OXBAThI-
BalOT OECKOHEYHOE YMCIIO BO3MOXKHBIX
tdpakranbabix H306paxennit. A3bik He-
nuHelHbIX pakTanos ropa3no Gorave u
pa3Hoobpa3nee. BONbUIMHCTBO AHANEK-
TOB C/lIeAyeT AeTEPMHHHPOBAHHOMY Ha-
Oopy npaBui (aHATOrHYHBIX MpaBUiaM
rpaMMaTHKH H hoHeTHKH). OnHO cemeit-
cTBO ()paKkTasoB, Ha3blBaEMbIX Cry4at-
HbiMH dpakTasaMH, OTJ/IHYaeTCH OT
[PYTHX T€M, 4TO €ro 00BeKThl CTPOSRTCA
nyTeM NpHMEHEHHS YTNPaBJfeMOR ciy-
Y4alfHOCTH.

leomerpua nuHeltHbIX dpakTanos
npencrasnser coboit Hanbonee pacnpo-
CTpaHeHHbI# nHanekT dpakTaIbHBIX
f3bIKOB. 3TH hpaxTasibl CY4HTAKOTCA JIH-
HeflHBIMH, MOTOMY YTO HX AJITOPHTMbI
AHANIOTHYHbI MO (GopMe TeM anrOpHT-
MaM, KOTOpbie ONpeldensloT JIMHHH Ha
IUIOCKOCTH (Ha MaTeMaTHYECKOM f3biKe



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

WWW AM-MAGA N NAROD.RU

38 B MUPE HAYKW-1990/ N? 10

OBBEKTUB
(PEAYKTOP)

—
-~

KOMWPOBANBbHAR MAWWHA c MexaHM3MOM MHOFOKpPaTHOro yMmeHolleHwus, pato-
Tas B pexxume 0BpaTHOW CBR3KM, Co3faeT (hpakTanbHyIo CTPYKTYpY. HECKONLKO NWH3,
MMEIOIWMXCA B MalWuHe, npeobpasyioT UcxofiHoe u3obparkeHue (nocTynawowee Ha
BXxof) B HOBOE M3oOparkeHue (Ha Bbixofe), KoTopoe npegcrasnfaeT cobonm yMeHbLeH-
Hoe u3oBpa)keHue TOro, 4To GbINO 3anoXXeHo Ha Bxof. C Bwixofa usobpa<keHue
BHOBb MOCTYNAaeT Ha BXO[ — M Tak 0 BECKOHEYHOCTH, NOKa He NONYYUTCH OKOHuYa-
TensHoe uiotpaxkeHue.

3TO O3HAYaeT, YTO OHH COAEPXKAT JIHLIbL
YJIEHBI NEPBOro NMopsAIkKa.)

JInHeliHpiit anTOPHTM MOXKHO HCCTIE-
[0BaTh ¢ NOMOLLBIO BOOOpa)kaeMoi Ko-
+ MHPOBAJIBHON MAILUHHBI CO MHOTHMH pe-
AYKTOpaMH (CM. PHCYHOK BBEpXY),
CIIDCOGHI:IMH MHOTOKpPaTHO YMEHBLUATH
HcxonHoe u3obpaxenne. Takas MallHHA
ABNAETCH MeTaOPHYECKHM BhIPAXKEHH-

KOMWPOBANBHAR MAWMWHA:
TPEYITONbHWUK CEPMUHLCKOMO

1A\ N

i e

KOMWPOBANBHAA MAWWHA:
QPArMEHT NUCTA MAMOPOTHUKA

<
1

KOMWPOBATBHAR MALIMHA:
NACT NAMNOPOTHUKA

eM Gnectsuelt paboTel, BHINOIIHEHHOMH
k. XaTuUHHCOHOM, MaTeMaTHKOM M3
ABCTPaNHICKOTO HALMOHAIBHOIO YHM-
pepcutera B Kanbeppe. Ora Mawmua
NeACTBYET TaK Xe, KaKk H 00bIKHOBeHHAaR
KONHpOBa/bHas MallliHa, obnanaroiuas
BO3MOJXKHOCTBIO YMEHBILATH HIIH YBEJTH-
yHBaTh H300pa)keHHe, HO OTJIMYAETCSH
TEM, YTO HMEET HECKOJIbKO YMEHbILA0-

CETEBAA KONMWMPOBANBHAR MALLMHA MOXeT CTPOMTL COCTaBHbIE (PpakTaneHbie
M300parkeHnn, TaKKUe, Kak NanopoTHWK, COCTORWMIA U3 TPeyronsHWKoB CepnMHbLCKOo-
ro. HeckonsKo MaluH cCoefjHEHbI B CUCTeMY W paboTaloT napannensHo: Nepeasn co-
3faeT TpeyronsHMKku CepnuHbLCKOro, BTOpan pacnonaraeT TPeyronbHUKW B NUCTLA,
a TpeTbs cTpoMT 00uYyio hopMy nNanopoTHWKa (cnesa). OTMETHM, YTO NUCTLA None-
PEMEHHO OTBETBNAIOTCA OT rnasHoro cTebns TO BNesO, TO BNpaso; TPeyronbHUKW Ha
NUCTBAX OPUEHTMPOBAaHLI B NPOTUBONONOXXHLIX HaNpaeneHusx (cnpasa).

LLUMX JIHH3, KaXKIafA H3 KOTOPhIX MOXeT
KONMHpPOBaTh BBOAHMOE B MALLHHY H30-
6paxenne. JIMH3IBI MOTYT HACTPAHBATb-
Cs Ha Pa3/IMYHYIO CTENEHb YMEHbILCHHA,
H YMeHbILEHHbIE H300pakeHHA MOryT
nomelaTees B Jr0boe Mecto. Takum
o6pa3zomM, HiobpaxkeHne MOXKeT nepeme-
LATHCH, CKMMATLCH, OTPaXaThCH, Bpa-
LIATHCA H TpaHCHOPMHPOBATLCSH NMPOH3-
BONIbHBIM 00pa3oM MpH YC/IOBMH, YTO
NpsiMbie THHHHA HA H300paXKeHHH ocTa-
I0TCA NPAMbIMM nocsie npeobpa3oa-
HHA.

Cnocob, koTopsiM H300paxeHue ne-
PEMELLAETCA M CHKHMAETCH, OnpeaesieH
anropuTMoM. C nOMOILBIO MeXaHH3Ma
obpaTHolt cBA3M H300pa)keHue noasep-
raeTcs MHOrokpatHoli obOpaboTke, B
NpoLecCce KOTOPOH NOCTENEHHO BO3HH-
Kaer (QpaktanbHas dopma. OnHuMm u3
npuMepoB pakTana, noJgy4eHHOro NpH
NMOMOILLIH TaAKOro ajaropurma c DGDaT-
HOM CBA3bIO (PEKYDCHBHOIO  anro-
puTMa), sBnsercH TpeyronabHHK Cep-
NMHHLCKOr0, Ha3BaHHLIW B Y€CTh MNOMb-
ckoro martemathka Bawnapa Cepnub-
CKOTO, KOTOpBIHi BliepBbi€ ONKCAl €ro B
1916 r. Tpeyronsauk CepnuHbckoro o6-
nagaeT CBOMCTBOM CaMOTonobHsA: Kax-
nas 4acThb GHrypsl, cKoJib Ob1 Masno# oHa
HH ObINa, coaepXXHT HiobpaxeHwue, KO-
TOPOE B YBEJIHMEHHOM BHIE BOCIPOM3-
BOOWT ULenbld TpeyronbHHK CepnuHb-
CKOro.

TpeyronsHHK CepnHHLCKOrO CTPOMT-
C# KOMHPOBaIbHON MAlIHHON CO MHOTH-
MH peaykTOpamH creayiolium obpa-
3oM. M306paxeHre noMellaeTcs B Ma-
[IHHY, YMEHBIUAETCA HANOJIOBHHY H KO-
NHPYETCH TPH pasa, Nno OOHOH KOMHH B
Kaxao# BeplIMHE paBHOCTOPOHHEIrO
TpeyroiibHHKa. B pelynbTaTe nonyyaer-
ca TpHaga. Ilpu NMOBTOPEHHH OMHCaH-
HOM NpoLeayphl TPHAA, NOJIYYeHHAA Ha
npeabiaylieM iiare, CHOBa yMeHbIIaeT-
CH HANMOJIOBHHY H KOMHPYETCA TPH pa3au
T. 0. YXe nocne 1ecTH KONHPOBaHMIA,
MM HTepauui, HAaYMHAET MPOCTYNAaTh
OKOH4aTenbHas fopma, KOTOpas Ha3bl-
BaeTCs mnpedenbHbIM H300paXkeHHeM,
MOCKOJIBKY OHO SBJ/ISETCH OKOHYATESb-
HBIM Pe3yNnbTaTOM OGECKOHEYHO NOBTO-
PAKOLLIErOCA LHK/IA KONHPOBAJIBHOH Ma-
wuHel. [lpenensHoe wH3o6paxkeHHe
MOYKHO [AOBOJIBHO BBICTPO OnpenenuThb
MyTEM OLEHKH, HO €r0 HEBO3MOXHO 10-
CTHYL B paMKax caMoro npouecca.

INpenensHoe n30bpaxkeHHe He 3aBH-
CHT OT MCXOoAHOro u3o0pakenus. Ha-
NpHMep, B KayecTBe HCXOOHOTOo H3obpa-
JKEeHHMA MOHO B3ATh cnioeo FRACTAL.
I'locne wecTH wWwaroe KONHPOBAaHHA HC-
XOAHOe H300paXkeHne CTAHET YiKe NpakK-
THYECKH HEBEMOHMBIM, HO 3aTO B ABHOM
BUNe HauyHeT oOHapyxuBaThed opma
TpeyronsHuka CepnuHbekoro. C Kax-
MbIM HOBBIM LHKJIOM KOMTHPOBAHHMSA Nep-
BoHauyanbHoe cnoBo FRACTAL Gynmer
Bce Gonee Hepa3GopuHBLIM.

Tpu HeGonbuiofi mepeHacTpoiike Ko-
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®PAKTANbHbLIE W30BPAXXEHWA, reHepvpyembie MHOro-
KPaTHO KOMMPOBanbHOW MallMHOW C OOPaTHOM CBA3LIO, 3aBW-
CAT NWlib OT 3anporpaMMUpOBaHHOM Npoueaypki KONMpoBa-
H1A. Cnoso FRACTAL TpaHccopMUpyeTCA NporpaMmon, KoTo-
pas yMeHblWwaeT naobpa)keHne BBOE M KONUPYET ero Tpw pasa:
0 O4HOM KOMWK B Ka)AOW BepliMHe PaBHOCTOPOHHEro Tpe-
yronsHuka. PesynbTupylouwee usoOpaxeHwe npegcrasnaeT
coBon TpeyronsHMK CepnuHbCKOro (cnesa). Heckonoko Gonee

3aMbicnoBaThie npeobpasoBaHWA Takoro »xe poga nopoxga-
10T dopakTan B pOpMe NnMcTa ManopoTHWKA (B YeHTpe) unwn
chpakTaneHoro gepesa (cnpaea). [llo6oe ucxogHoe naobpaxe-
HWe, NPOonyWeHHOe Yepe3s KONMpPoBanLHYIO MaWwWHY, 4acT 0guUH
¥ TOT Xe pedynbTar. [locTaToO4HO HECKONbKMX YMCEN, onpepe-
NAKWKX NpaBuna KonupoeaHua (ssepxy), 4ToObl ONMUCaTb K30-
GparkeHue, KoTopoe noTpebtoeano Obl COTEH ThICAY YMCen gns
ero npeacrasneHWs oBbIYHO NPUMEHAIDWWMMUCH CPefCcTBaMM.
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MHO>ECTBA KIOJTUA — aTo thpakTanesHsie rpaHuLbl, BO3-
HUKauwwe B pesynsTare UTEpMpoBaHWA KBagpaTUYHOro npe-
00pa3oBaHna 22 + ¢. OHM NPUHMMAIOT pasHoOBPasHbIe U yau-

I!H])OB&J'IbHOﬂ MaAllUHHBl MOXHO nony-
YUTh NPHHLUMNMANBHO OPYrHe npenenb-
Hble H300paxenus: QpaxkTanbHOE Oepe-
BO wiH ¢pakTan B dopMe nMcTa nano-
poTHHKA (CM. pHMCYHOK Ha ¢. 39). Ilpe-
HOENbHOE moﬁpaxceﬂuc 3aBHCHT JNHLIb
OT MpaBHII CXKaTHA H nepeHoca (T. e. OT
aJIropuTMa), 3anporpaMMHpOBaHHbBIX B
MalllHHE.

3TH mpaBuna npeacTasnsioT coboit
yacTHRIH ciyyall obliero noHATHA, HA-
3BIBAEMOro MaTeMmaTHYeckKHMH apduH-
HbIMH NHHeRHBIMH npeo6Gpa3oBaHHAMM
Ha TUTOCKOCTH. 3TH npeobpa3oBaums co-
XPaHAOT NMpAMEIC JIHHHH, HO HIMEHAKT
MX NoJoXeHHe, maciuTad 1 obLyio opu-
eHTauuto. llpasuna nuHeliHOro AHanex-
Ta (pakTanBHOrO A3bIKAa MOXHO NOJ-
HOCThK) ONMHCATh HEKOTOPBIM YHCIIOM
(n) dynkunit npeobpazopanus, oboiHa-
yaeMbix KaK [ f|, f, ..., [f,] (cM. Bepxunfi
PHCYHOK Ha c. 39).

3peck kpowoTcs GoraThle MpakTHue-
CKHE BO3MOXHOCTH (dpakTaibHOR reo-
meTpun. OnucekiBas 06BEKTHI NOCpEACcT-
BOM NTHHe#iHOr0 GpaKkTalIBHOrO OHANEK-
Ta, MBI MOXeM 3HAUYHTe/lbHO YMEHb-
IUHTh KOJIHYECTBO AaHHBIX, HeoOXxooH-
MBIX 714 Nepeaaun n3obpaxeHus no nu-
HHAM CBA3H HJIH ONA XpaHCHHA Ero B na-
MATH KOMIbloTepa. 310 Oblnio ybenu-
TENbHO MPOAEMOHCTPHPOBAHO HA NpH-
Mepe nHcTa nanopoTHuKa. Crnoxnas
thopma, nogobuas gopme 3Toro nucra,
MOKeT ObITE NMOMHOCTRIO ONMCaHa Jiu-
HeHHBIM aJropuTMOM, OCHOBaHHBIM
NHLL HAa 24 uKCNIOBLIX NapaMeTpax. 3a-

METHM, YTO MNpEACTaB/IEHHE TOro Xe
JIMCTA B TOYEYHOM BMIE, KAK TENEBH3H-
oHHoe uiobpaxenue, TpebyeT Hecko/b-
KO COTEH ThICAY YHC/IOBBIX BenuuuH. B
npuHuHne noboe nzobpaxkeHue KogHpY-
eTcA NpH noMoltix Heobxonumoro Habo-
pa dyHKuKi npeobpaloBaHus.

Ipu nepenaue cnyTHHKOBBLIX H300pa-
KEeHHA Ha 3eMIK BpeMsA [Mepenau,
CITOXKHOCTh CHIHAJIA M CTOMMOCTE MOX-~-
HO 3HAYHTENBHO CHH3HTE 3a CYeT KOIH-
pOBaHHMA 3THUX H300paxeHulh ¢ mno-
MOLLBK (paKkTalbHbIX AJITOPHTMOB.
ITa nepCcneKTHBA CTABHT Nepel CneLta-
JIHCTaAMH HCK/TIOYHTENBHO BaXKHYIO M 10
CHX MOP B OCHOBHOM HE PELUeHHYIO 3aaa-
yy. Kaxum obpaszom HaltTu MHHHMANE-
Hoe ceMelicTBO (QyHkumMiA npeobpa3osa-
uus [ f, ..., f, |, Heobxonumelx ans To-
ro, 4ToOBl MpencTaBuTh H30OpaXkeHwue ¢
enaemMolt TouHocTho? 3JTa 3ajgaya B
HACTOSRLLEE BpEMA ABJIAETCA NPEAMETOM
HHTEHCHBHBIX HccnenoBaHu#ii. Cpenw
Gonee obLIMX NPHUIOKEHHA ONMHCAHHBIX
npoueayp npeobpa3oBaHUs MOXXHO OT-
METHTb CO3JaHHe NOJIYTOHOBBIX HITH Ja-
e UBeTHBIX H300paeHuit.

OJWUPOBAHME ¢ nomouibio ¢pak-

TaNnbHbIX H300paXkeHH onpaBaaH-
HO JIMLLB B TOM CJIy4de, KOraa CyllecTBy-
eT b dekTHBHBIH METON «H3BIEUEHHA»
u3obpakeHus, CKpeITOrO BO pakTasib-
HbIX anropuTMax. Ha npumepe dpax-
TanbHOIr0 NanopOTHHKA MOXHO BCECTO-
POHHE MpPOaHa/M3MPOBaTh, KakuM o00-
pa3om nonyyaercsa uzobpaxenue, Ilpa-

BMTENbHbIE (hOPMbI, KOTOPLIE 3aBUCAT TONLKO OT YMCNa C, Ha-
3bIBAEMOro ynpaBnAloWMWM napameTpoM. Hekoropeie 3Haue-
HWA C MOPOXAAIOT MHOXECTBA XKionua, UMeiolLue OfHO CBAZ-

BHJ1a KONUPOBANBLHOR MalUHHBL [J18 3TO-
ro ¢pakTasna ykasbiBaroT, YTO B pe3yib-
TaTe Ka)xaoro npeobpa3oBaHua 10J1KHO
OBITH YeTBHIPE PENYKLHH H YETBIPE Nnepe-
MellleHHA NpeallecTByiollero niobpa-
wenua. OpHo npeobpasoBanue ocCy-
LIeCTBNAET OCOOEHHO pe3Kyl peayk-
LHIO, B pe3ynbTaTe KOTOpoR u3obpaxe-
HHE CXKMMAeTCs B BEPTHKAJILHYIO JIH-
HHIO; 3Ta NuHHA obpalyer cTebens.

Ecn# HayaTek ¢ OIHOTO MPAMOYIONb-
HHK3, TO HA KAX10M Lliare KONHpoBaHHA
YHCJIO MPAMOYTOJILHHKOB OymeT Bo3pac-
TaTh B YephIpE pa3a, BCEro XKe Nocie m
npeobpazopanuit ux okaxercs 4™. Ilo-
cJle yeTbipex MTepauHil HCXOAHOE H30-
Opaxende (B OaHHOM cCiiyyae npaAMO-
YrOJIBHHK) €ellie Jierko pasnuuuMo. [lns
TOro 4rTobbi NpAMOYTONBHHK CTan go-
CTATOMHO Man H 4yToObl BbIABHIIACH
npenensHas gopma Hiobpaxenus (THCT
nanopoTHHKAa), HYXHO [IPOH3BECTH
npubnu3uTensHo S0 uTepauwmit, a cneno-
BATENBHO, BLIYHCIHTH W HApHcoBaTh 40
(npubnusuTeNnbHO 1030) NPAMOYTOIbHH-
KOB. 3Ta 3afaua He noj cuny nwobomy
CYLIECTBYHOLLIEMY KOMINBHOTEPY.

Iepen nuuUOM 3THX TpyaHOCTeH BO3-
HHKAeT BONPOC, KAKHM XE Dﬁpﬂ'.lOM
MOJHO BOCNPOM3BECTH MNpenesibHble
n3obpaxenus? Tprok, nNpH NOMOILLH KO-
TOPOr0 3TO OKA3bIBAETCHA BO3IMOXK-
HbIM, OCHOBAaH HA ANTrOpHTME, Ha3bI-

BaeMoOM HI’DO“ B XaoC H NpHOYMAaHHBIM
M. Bapucnu u C. [lemko w3 TexHonors-
YECKOro HHCTHTYTAa B LUT. ﬂ}!(OpIDI(Hﬂ.
3Tta Wrpa HauHWHaeTcs ¢ BeiGopa npous-

HENIMHEMHbIE ®PAKTAbI, Takue, Kak MHOXECTEA Xionwa, 4ae He NpocTO yMeHbWalT u3obpaXkeHue, a UCKaXXaloT ero,
TakXKe MOryT ObiTe NMOCTPOEHLI C MOMOWLIO KONMPOBansHOW  APOGAT W NEpeHOCAT. [lse cucTeMb! NKMH3 rpacryecky obpa-
MalWKnHbLl C MHOFOKPaTHbLIM YMEeHbIeHWeM. NIMHab! B 3TOM cny-  WaloT KBagpaTuyHoe npeobpasosaHue, KOTOPbLIM Onpegensaer-
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HOe Teno (cneea), NPU APYrux 3HAYEHUAX C 3T MHOXECTBAa
pacnagalTca Ha pparmMeHTb! U pacchinanTcA NogobHo nbl-
nuHkam (cnpasa). MHoxecTteo MangensGpoTa COCTOMT M3

BO/LHON TOYKH HA MUIOCKOCTH. 3aTeM
Mbl  OpocaeM  4eTHIPEXCTOPOHHIOIO
WrpanbHylo KocTb. Kaxas ee cTopoHa
COOTBETCTBYET OMNHOMY H3 HETBIPEX
npeobpazosanuil, 3analowmx Gopmy
nucta. Tpu aTOM MBI cnyyaftHbiM 06-
pa3oM BbiOHpaeM oaHo M3 npeobpa3zo-
sauuit [f}, f,, f3, Jf;l, xoTOpOe 3aTem
NpHMEHAETCA K BbIOpaHHOW Touke Ha
TJIOCKOCTH, NepeMeELLIan €€ Ha HOBOE MeE-
¢T0. BpocHB KOCTb elue pa3, Mbl BbIOH-
paeM crnenyoiliee npeobpalopaHune, Ko-
TOpOe NMPHMEHAETCA K TOYKE, MOJIy4YeH-
HOIt Ha npeabLayLieM ware, H T. 1. Tou-
KH, NOJTy4aeMbI€ B Pe3ynbTaTe Nnocjieao-
paTenbHbiX Opocanuit KOCTH, BCKOpe Ha-
YHHAKOT MIOTHO JIOXKHTBCA Ha MJIO-
CKOCTb, 3anoJinss npenensHoe Hiobpa-
»enue. HenocraTok 3TOro meroaa 3a-
KNKOYaeTCcH B TOM, YTO JUIA NOCTPOEHHA
OKOHYAaTEeNbHOro H300pa>keHHA MOXET
noTpeboBaThCsA CIMIIKOM MHOTO BpEMe-
HH.

B npuBeneHHOM mnpuMepe Opocanue
KocTH obecrieyHBano paBHble BEPOATHO-
cTH ans kaxao# gyuxuun f (k obo3na-
YyaeT OAHY W3 BO3MOXHBIX (yHKuMit).
lNpenensHoe M300paXkeHHE MOXHO TNO-
CTPOHTh 3HAuHMTENbHO OBICTpEE, €CriH
Ka<ao#t f, NoCTaBHTb B COOTBETCTBHE
BEPOATHOCTH P, ¢ KOTOpO# oHa OyaeT
BHINAAATL B Halllell urpe, ¥ TakuMm 06-
pa3oM onHH QyHKUMH [, cTaHyT Oonee
BEpOATHBIMH, YeMm npyrue. [Npouecc no-
CTPOCHAA KAPTHHKH YCKOpDHAETCH, €CITH
HauboJiee BBICOKHE BEPOSITHOCTH 1MOCTa-
BHTBb B COOTBETCTBHE (hYHKUHAM, KOTO-

pPbI€ MEHbLUE BCEro CHKHMAKOT Haoﬁpa-
»eHHe. bnaronaps 3To#l nonpaske ToO4Y-
ku 6yayT nokpsiBaTh Kaxayw obnactb
npenensHoro HiobpaxeHua ¢ ONMHAKO-
BOM YacTOTOM, H B peaynbTare Bee dpar-
MeHThI H300paXkeHns 6yayT NPOABNATE-
CA OIMHAKOBO ObICTPO.

INono6Has koppekinsa HalleHl «HIpbl B
XaoC» NO3IBOJNIAET ONHUCHLIBATD NOJYTOHA,
NPOCTO CBA3LIBAA 4acTOTY, C KOTOpPO#H
3agaHHas ob5acTh NOKPBIBAETCA TOYKA-
MH, C HHTEHCHBHOCTBIO CEPOre OTTEH-
ka. [lpu coorBercTBylolleM nonbope
P, xenaemblif OTTEHOK CEpPOro LBeTa
(ApyruMH CIOBAMH, XKEJTaeMYI0 YacToTy
nonanaHHit TO4YEK) MOMKHO MNONYYHTb
IS KakJ10H ToukH Hiobpaxeuus. [1pu-
MEHAA TOT X€ METOoA A OCHOBHBIX
1BeTOB (KpacHoro, 3e/IeHOro H CHHEro),
MOXHO KOOHPOBATH LBETHEIC n306pa-
#eHusa. Takum o0Opa3oMm nocturaercs
euie Oonbluee CHHKEHHE KO/HYECTBA
[OaHHBIX, MPeACTaBNAoLMX (paKkTanb-
Hoe u3obpaxenne.

VaoBneTBOPHTENbHBbIA MeTOA aBTO-
MaTHYecKON reHepaumu ¢pakTanbHOro
KOAMPOBAaHHA NPOH3BONLHOrO H3006pa-
XKEHHA TIOKa He Hailtnen. [Ina camono-
nobHeix H3obpakeHuit, TAKHX, KaK na-
NopoTHHK bapHcnH, cylllecTByeT MoOJy-
aBTOMAaTHYeCKas mnpoueaypa, npeay-
cMaTpHBalLlas B3aHuMoaelcTBHE Yeno-
BEKa H MaluHbl. CHayana 4enoBek pa3-
HuBaeT HiobpaxkeHnne Ha 4acTH, nonob-
Hble BceMy H3o0Opaxennio. B ciyyae na-
MOPOTHHKOBOrO JINCTA [BA HHXKHHX ne-
NecTKa, a Tak)ke BepPXHAA YacThb JIHCTA,

BCEX TOYEK C, KOTOPbI® ACCOLMMPYIOTCA CO CBASHLIMM MHO-
XecTeamu XKionua; OHO CNYXKUT TAKXKe «OrnaneHueM» Onf
MHOXEecCTB Kionwva.

OCTAKWIIAACA NOCNE YOANEHHA HHMXHHX
JIENECTKOB, OKa3biBAIOTCA NOAOOHBLIMH
obwe#t dopme nucra. MoOXHO CKOHCT-
PYHPOBaTE KONHPOBAJILHYIO MallIHHY CO
MHOFHMH peayKTOpaMH, BKOTOPYHO Obi-
nu 6b1 BeTpoens: npeobpazosanus, cso-
asiiHe Bee M3obpakeHue K 3THM dpar-
MEeHTaM. 3TO HETPYAHO CAENAaTh METO-
noM npob um owmbok, paboras ¢
KOMMbIOTEpHOH nporpaMMofl B HHTEp-
aKTHBHOM pexHuMe.

Hpes, nexaiuas B OCHOBE MEeTOAA, 3a-
KJIKOYAETCHA B TOM, HTO TOJMBKO CaMONo-
nobuele H300paXkeHHs MOTYT KOOMPO-
BaThcA BO (paxktanbHoit dopme. 31O
OrpaHHYeHHe MOXKHO NPEo/IoNeTh 3a CYeT
MHoroobeluaollero pacliipeHHs MeTo-
fa, Haa KOTOPbIM B HacTosllee Bpems
penetTcAa paborta. LlenTpanbHas wmaoes
PACIIHPEHHA 3aKNMOYaETCA B HCMOJB30-
BaHMH HECKOJILKHX KOMHPOBANbHBIX Ma-
WHH, paboTarolHX OJHOBPEMEHHO, B
napannenb, B paMkKax Hepapxuuyeckoi
ceTH. Takoro pona ceTh MOXeET ynpas-
NATE HWHAMBHAYANbHBIMH camMononob-
HbIMH (parMeHTamMH HIH KOMOHHHMpPO-
BaTh HecKoNbKo ¢parmenTos. Hanpu-
Mep, CTAHOBHTCA BO3MOXHBIM co3faa-
BaTh NAaNoOpPOTHHKOBBLIH ITHCT, COCTOS-
1K U3 TpeyronbHukos CeprnHHLCKOrO
(cM. pHCYHOK Ha c. 38).

MNMEPL obpaTHMcs K Opyromy ce-
MeHcTBY DpakTanbHBIX A3BIKOB, HX
HeTHHEHHBIM auaniekTaM. O/IHH HX HHX,
TaK Ha3lbiBaeMblft KBaapaTHYHBIA nMa-
neKT, NpuBneKaeT k cebe ocoboe BHHMa-

CA MHOXXECTBO XKionua. Ha ka)kom ware u3obpakeHue uame-
HAETCA ABYMS NPeobpasoBaHuAMU + (Z —¢)* u — (2 — €)%,

obpaTHbIMK K Z2 + c. MpegensHoe u3obpakeHue, Bbifgasae-
MO€ KOMWPOBanbHOW MAWWHOW, — 3TO MHOXXECTBO Xionua.
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Hue. OH nopoxaaer Gosnbllioe pasHo-
obpa3ne reomerpuueckux thopmM c no-
MOLLBIO JOBOJIBHO MPOCTOrO aJIrOPHT-
Ma, TECHO CBA3AHHOIO C COBpeMeHHOM
Teopuelt xaoca.

Teopus, nexallias B OCHOBE KBaapa-
THYHOTO AHajeKTa, Bnepsblie Obina onu-
cana B 1918 r. ¢paHuy3cKHM MaTeMaTH-
koM I'acToHom XKionHa, HaxoOHBILHM-
CcA Torja B rocnuTalie Mnocie paHeHHH,
nonyyeHHbIX Ha (pPOHTE BO BpeMA nep-
Boili Mmuposo# solubl. Kak ero pabora,
TaKk u paboTa ero coBpeMeHHHKA H CO-
nepuuka Ilbepa daty Bckope OblnH
npenadsl 3abBeHHIO, OQHAKO HeOaBHHE
uccnenoBanus MannensbpoTa BHOBB
NPUBJIEK/TH BHHMaHHE K UX TeopHH. M-
TeJUleKTyalbHble nocTHxenus XKionua
# daTy npUMeYaTeNbHbl TEM, YTO B HX
PacnopseHHH He ObIJIO BBIMHCITHTEb-
HBIX MALUHH H HM BCeLeNTO NPHXOOHIIOCH
nonaraTeca Ha BooDpaxenwue.

Kironua v PaTy 3aHHMATTHCE H3Y4YEHH-
€M KOMIUIEKCHBIX YHCEN; KaK M3BECTHO,
KOMIUIEKCHOE YHCIIO COCTOHT M3 aelcT-
BUTENBHOTO YMCNa H MHUMOM YacTH, CO-
gepxaulefl B KauecTBe MHOXKHTENA MHU-
MYK EOHHMIY [, ONpegenseMylo Kak
KBaapaTHBIN KopeHb 3 —1. KoMnnekc-
Hble yHcna oObIMHO OTOOpaXarTcs Ha
MJIOCKOCTH C MEpneHaNKYPAPHBIMH KO-
OpPAMHATHBIMM OCAMH, OIHA M3 KOTO-
PbIX TpeacTaBnfeT aeHCTBHUTENbHBIE
wucna, a apyras maumble. OBoux yue-
HBEIX HHTEPECOBaJT BONpPOE, 4TO DyaeT ¢
NOCIeNOBATENBHOCTBIO  TOYEK 7, Ha
KOMIJIEKCHON MJIOCKOCTH, eCJIH OHH No-
poXKaatoTcs npeoOpajoBaHueM g(2) =
= z2 4. Kaxkaas HOBas TOMKA 2y 4 1 MO-
JTydaeTcs MOACTaB/IEHHEM TMpenbiayiled

TOYKH Z;, B MPHBEACHHYIO t(opmyny mipe-
obpazoBanusa. KoMiulekcHOoe YHCIIO € #B-
JISETCA YNPaBNAIOLIMM NapaMeTpoM, KO-
TOPbIH MOXHO BIOHPaTh MPOH3BOJIBHBIM
obpasom. Kasanoce Obl HeCoXHbIA Npo-
uecc ¢ O0paTHON CBA3LIO NOPOXKIAET MO-
TpAcaollee MHOroobpasue Gopm.

Koraa ucxoanas Touka z, noasepra-
eTca npeobpa3oBaHiio, TO NOMyYaKolLa-
ACA MOCNENOBATENbHOCTL NEMOHCTPH-
pyeT nosenexnue Asyx Tunos. Oua nubo
cBODOOHO NYTELLECTBYET MO MJIOCKOCTH,
NOCTENEHHO YX0O8 B OecKOHEYHOCTH,
nubo oka3lelBaeTcA 3aMKHYTOR B onpe-
neneHHOH obnacTu xoMiuiekcHOH mwio-
ckocTH. IlepBbie W3 HHX 06pa3ylOT MHO-
ecTBo «berneuos», Te e, 4TO OCTa-
KOTCA B 3aMKHYTOM NMPOCTPAHCTBe, NMpH-
HaMIeKaT MHOMECTBY «TUIEHHHKOBY.
McxoaHas TouKa z;, BeIOpanHas u3 MHO-
KeCcTBa TUICHHUKOB, TEHEPHPYET MocCe-
NOBAaTEJIBHOCTb, KOTOpas OCTA€TCA B
YHCIIEHHON HEBOJIE, HE3aBMCHMO OT TO-
ro, CKOJILKO MOKoJieHH# 3TOH nocneno-
BaTe/ILHOCTH  Bblukicnserca. ®opma
3TOH «THOPBLMBI» 3aBHCHT OT BbiOpaH-
HOTO 3HaueHHA napamerpa c. [Ins Touku
Zgy NIEKaALlEeR BHE 3aMKHYTOH obnacty,
NIOCTIE[IOBATENBHOCTD 2, YOanfAeTcs OT
LEHTpa MIOCKOCTH U YXOOMT B Becko-
HEYHOCTh. MHOXECTBO TMJIEHHHKOB H
MHOXecTBO OernielloB oTaeneHsl OpYr
oT apyra 6ecKOHeYHO TOHKOH rpaHuLe,
H3BecTHOH kak MHOXecTBO JKronua (cm.
PHMCYHOK BBepXY Ha c. 40 u 41).

VOuBHTENBLHO, YTO MHOXKeCTBO JKio-
JIHA MOXHO MOJIYYHTHh C NOMOLLIbIO KO-
NHPOBAIbHONH MalllHHbl C PEOYKTOPaMH
MHOFOKpPaTHOTO YMEHBILLIEHHA, eclu

cHabOuTEL ee crneuHanbHBIMH JIHH3AMH,

cneposaTenbHo,

Tepa

®PAKTANBHbLIE NAHOWA®TbI
cpakTanoB MEeTOAOM CNy4alHOro CMeieHus CcpegHen
Touku. CpegHuWe TOYKM CTOPOH TpeyrofibHWKa (a) cme-
WalTCA BBEPX WNM BHU3 OT MNOCKOCTM WM30OpaXKeHWa WU
COEMHAIOTCA C BepwuHamu (b). lMpu 3TOM BO3HWUKaeT
YeTbipe MeHbWWX TPeyronbHWKa, K KOTOPbIM MOBTOPHO
npuMeHReTCs Ta Xe npouegypa. ®yHKUMA pacnpegene-
HWA BEPORTHOCTW oONpegenseT BeNWYUHY CMEIeHWA W,
thpakTansHoro
rpacbuyeckas nporpamma KoMmnbio-
pasnuy-

CTENeHb
naHgwadpTa. 3atem
3aKpawusaeT
Hble OTTeHKM (c). B pesynbTate nony4aeTcA BecbMa pea-

nUCTUYHaA KapTuHa (d).

NpoM3BOAsIIMMH Tipeobpa3oBanue, 06-
paTHoe g(z). O6pauenne g(z) = z2 + ¢
COCTOMT M3 nByX ¢yHkumit npeobpaso-
Banus fi(u) = + (u-0)"* g
fu) = — (u — ¢)*. (B arux dyHKuy-
fIX € — 3TO Y)Ke IHaKOMBIH HaM ynpas-
nAmMi napaMeTp, a ¥ — BbiOpaHHan
BXOOHAA BeNHYHHA.) DTH aBe DYHKLHH
MOJKHO PaccMaTpHBaTh B Ka4eCTBE «pe-
NYKTOPOB» KOINHPOBAaJIbHOW MALLHHBI,
[MosTOpAIOLIHECA onepauuMK 3TOH Ma-
LIHHBI 3aCTaBAfAKOT cayuaiHo BeiGpaH-
Hble TOYKH NepeMellaThCd B CTOPOHY
MHOxecTBa Jionua.

lNpucyrcTBue KBAaApaTHOTO KOPHA
(ctenenp 1/2) B ypaBHeHMM O3Hauaer,
4TO KOMHPOBankHas MalllWHa y>xe pabo-
TaeT He C OJIHUM H TeM e (hakTopoM pe-
OYKIHH, HIH CTeneHblo cxaTus. bonee
TOro, NOCKONBKY 3TO npeobpa3osaHue
HenMHeAHO, MpsAMEBIE JIHHHH MOCe npe-
obpaloBaHus CTAHOBATCA KpHBbiMU. U3
OIHOTO HCXOOHOro W300paKeHHs CHAYa-
J1a NMoJIy4arTCH Ba Oonee MeJIKHX H30-
OpaxeHHs, 3aTeM 4eThIPE, BOCEMb
T. 1., NOKA HE HAYHET MOCTEeNeHHO Npo-
ABNATBLCA MNpeanensHoe w3obpaxenHe
(cM. pucyHOK BHH3Y Ha c. 40 n 41). Kak u
B ciydae nuuelHsiXx ¢pakTanos, npe-
nenbHOe u3o0pakeHHe He 3aBHCHT OT
KOHKPETHOIO HCXOOHOTo u300paeHus,
a MOJIHOCTBIO ONnpeaeAeTCs PYHKUHAMH
T | ¥.f,, WK XKe, YTO IKBHBANICHTHO, Bbl-
6opomM napamerpa c.

Teneps MBI NMoAOLUNKM K oaHON U3 ca-
MBIX TPYOHBIX H B TO )€ BPeMS 3axBa-
ThIBAKIUHX 3anau (paxTansHoll reo-
Merpun. Ecnu BepuyThes K Meradope
A3b1Ka, TO 3ana4yy MOXHO cthopMyHpO-
BaThb B BH/IE CJIEAYIOLIEro BOMpoca: Ka-

rnagKkocTv

TpeyroneHMKW, CcoO3gaean

MOryT CO3[aBatbCA M3
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MHOXECTBO MAHAENLEPOTA — oTpaxaeT NopAAZOK, ne-
XalWuk B OCHOBe BGECKOHEYHOro MHOrooOpa3us MHOMECTB
Xionna. Kaxxpan Touka MHoxecTBa MawpgeneOpoTta npeg-
CTaBNAET 3Ha4YeHWe napameTpa C, NOpPOXAawWero CBAIHOE
MHOXecTBO Mionuva. Ecnv Touka ¢ neXxuT BHE MHOXecTBa
MaHgensbpoTa, TO aCCoOLMUMPOBaHHOE C Hel MHOXecTBO JKio-
nua Hecer3Ho. MHoxecTBo MaHgens6poTa cogep»uT B cebe
HeBepoATHOE GOraTcTBO MenbYanlwmx getanen. Tpu nocnego-

KOBbl rpaMMaTHYeCKHe NpaBH/a KBa-
opatHuHoro avanekta? Beipa)asch xe
MaTeMaTHYECKHM H3bLIKOM, Mbl M0OCTa-
BHM 3TOT BONPOC TAK: JIEXKMT JIH B OCHO-
Be OeckoHeuHoro MHorooOpa3us MHO-
wecTB JKIonHs Hekas peryJspHocThb?

IToucku oTBeTa HAa 3TOT BONPOC NPH-
BENM K ogHOMY W3 Haubonee 3ameuya-
TENIbHBIX OTKPBITHH 3KCIEePHMEHTANIb-
HOM MaTeMaTHKH. PelueHue 3aKro4aeT-
cs B ToM H3BecTHOM XKionus u dary
(hakTe, YTO INA KAWIOro YNpassisioLle-
ro napamerpa ¢ TONYyYalLleecs B pe-
3ynbraTe (QpaxkranbHoe H3obpaxeHue
ronagaeT B OJHY W3 OBYX KaTeropui.
MuoxecTBo JKionua MoxeT ObITh eIH-
HOM cBR3HON 06NaCTEIO HITH MOXKET CO-
CTOATE U3 DeCKOHEYHOTrO YHC/la He CBA-
3aHHBIX OPYT C IPYTrOM To4YeK, pa3bpo-
CaHHbIX NOAOOHO NBINTHHKAM,

[Npeanonoum, YTO Mbl HAHEC/TH
TOYKY Ha KOMIUIEKCHON MJIOCKOCTH IS
KaXX10ro 3HA4YeHMs YTPaBJIAKILEro na-
paMeTpa ¢, KOTOpOe NPHHALIEKHT
CBA3HOMY MHOXecTBY XKionua, u octa-
BunM npoben ans 3HaueHndt ¢, NpUHA-
NeXallUHX HECBAIHBIM MHOXKecTBaM. Pe-
3yneTaToM DOyder cTaBilee yxe 3Hame-
HHUTBIM MHOXecTBO Manpensbpora —
dpakTan, nopaxawumift GoraTcTBOM
cBOHX hopm.

OueBHOHO, HAM HYXHO KakKHM-TO 00-
pa3oM Yy3HaTb, ABJIRETCHA JIH [OaHHOE
MHOecTBO JKionHa CBA3HBIM, 4TOOBI
ONpeAeNHTh NPHHALIEKHOCTE TOYKH €
MHOXecTBY Mannensbpora. OnHo w3
KpynHefiiux goctwxkeHuit JKonmua wu
darty coCTOSN0 B OTKPLITHH HMH TOTO
thakTa, uTo 3TA TpyAHas 3anaua pelua-
eTCA MYyTeM HEC/IOXHBIX TOACYETOB.
PaccMOTpHM nocie1oBaTeIBHOCTD 3Ha-
yeHui zs. nony4yeHHbIX no dopMyne
£g(z) = z° + ¢, Korga McCXooHasi TOYKA
Z, paBHa Hymk0. Takum obpaszoM, Hawe
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BHHMaHHE KOHLEHTPHPYETCA Ha Kilkoue-
BoM dakTope, ynpasnsiolleM napameT-
pe c¢. Ionyyarolascs nocaeaoBaTelb-
Hocte umeer Bua 0, ¢, ¢ + ¢,
(2 + ¢ + ¢, ... . Ecnu oHa He yXoauT
B DeCKOHeuYHOCTh, TO ACCOLMHPOBAHHOE
¢ napameTpoM MHOXecTBo XKrosnma by-
OeT CBA3HBIM M TOYKA € NMPHHAIIEKHT
MHOXecTBY Manaensbpora.

Kaxpnas yacTe MHOXecTBa Manoens-
Opota xapakTepH3yeT COOTBETCTBYIO-
uiee ceMelicTBO MHOKecTB JKronua. Ha-
NpHMep, OCHOBHOE CEPALEBHAHOE TEN0
MHOxecTBa Mannens,6poTa xapaxkTepH-
3yeT MHOXecTBa JKI0/Ha, KOTOpkIE Bbi-
TTISIAT KaK CMATEIE OKPYXHOCTH. XOTR
MHoxecTBO Mannensbpora, cTporo ro-
BOp#, HE ABJIACTCA CAMONOAODHBIM, KaK
TpeyronbHHK CepnuHBCKOTO M (pak-
TanbHBIA NAnoOpoTHHK, OHO obnanaer
CXOOHBLIM CBOMCTBOM: YBEJIMYEHHE Ipa-
Hulbl obnactu obHapyxusaeT 6ecko-
HEYHOE YHCJIO KpOLUeYHBIX Konul MHO-
xectBa. Bce Borarcrso OpM M CTPYK-
TYP MHOXecTBa MaHnnensbpoTa nposs-
NAETCA IMIUL MPH TAKOM [€TalbHOM €ro
UCCIe10BAHMM.

Bo3moxkno, nanbonee 3ameuaTtenn-
Has ocobeHHOCTH MHOXKecTBa MaHaenb-
BpoTa 3aK/1uaeTCA B TOM, YTO OHO ClIy-
KUT BeckoHeyHo 3bbexTHBHEIM XpaHH-
nulieM u3obpaxeuuid. [lomumo Toro,
YTO OHO KJ3acCHOHUHPYET MHOXeCcTBa
Xionua Ha CBA3HBIE H HECBA3HBIE, MHO-
»ecTBo ManaensOpoTa BbICTYNAeT TakK-
e B POJIM HemoCpeaCTBEHHOro rpadmu-
YeCcKOro ornaesieHHs Ans OeckoHeuHoro
yucna MHoxecTB JKionua. [Npu yBenuue-
HHHM MHOXecTBa Mannensbpora B
OKPECTHOCTH ero norpaHu4Hol TOuYKH ¢
NoABNAKTCA HOPMBI, KOTODLIE ABNAIOT-
CA TaKkXe CTPOHTEeNbHBIMH Onokamu
MHOxecTBa Jionmua, acCOUHHPOBAHHO-
ro ¢ aauHo# Touko#t c. OoHako MaTeMa-
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BaTenbHbIX YBENMYeHWA (DparMeHTOB (OTMEeYeHbl KBagpaTu-
KaMu) NO3BONAIOT yBMAETL NOAOGHLIE NOBTOPAIOWWECH CTPYyK-
TYpbl, MHOXeCTBa MaHaens6poTa ¢ gobasneHnem MHOrmx Ho-
BbIX U NpeX/e He NOBTOPAIOWWXCA INeMeHToB. Ecnu ece MHO-
XecTeo uM3obpa3uTe B MacuTate, B KOTOPOM npefacTasneH
dparMeHT Ha KpamHeM NpaBoOM PWUCYHKe, TO OHO 3aHANO Obl
nnowaab, Ha KOTopo# ymectunock Okl 100 byTGOALHLIX MO-

THYECKasA CTPOroCTb 3TON0 OTKPBITHA
noka ocraetrca genom Oyaoywero. Tau
JIu, y)xe H3BecTHbIA MOJIOAOR yueHBIR, B
HacTtoslee Bpemsa paborarowmuit B Jlu-
OHCKOM YHHBepcuTeTe Bo @paHumu, no-
Kalaj, 4To MHOXecTBo Mannensbpora
Bener cebs onucaHHeiM o6pazom B
OKpecTHOCTH OonblUMHCTBA 3HaAueHHH
napaMeTpa ¢, lexallMx TOYHO Ha rpa-
HHLIe MHOXecTBa Mannensbpora.

CeoiicTBa MHOXecTBa Manaensbpo-
Ta npeactaBnsioT cobol oueHb TPyaO-
HYK) H MHTEPECHYIO TeMY MaTeMaThue-
CcKuX uccnepoBaHuii. OrpomHoro mpo-
rpecca yaanock A0CTHYD 33 CYET CITHAHHUA
MaTeMaTHYeCKON TEOpHH M KOMIbIO-
TepHBIX rpadHyYecKHX 3IKCNEPHMEHTOB.
B 3TOoM OTHOLUEHHH OcODeHHO cnenyet
BbigemuTh (QyHnamMeHTanbHyr paboty
A. HOyanu w3 Beiciiero HopManbHOIo
yurnuia B [Tapuxe n k. Xa66apna u3
KopHennckoro yHHBepCcHTETA.

Camoit ycnewso#t paboto#t B 3Tol 06-
NIaCTH CJIeNyeT CUMTATh HCC/IeOBaHHE
TAK Ha3blBAEMOI0 3MIEKTPOCTATHYECKO-
ro nMoTeHUHasa MHoOXKecTBa Maxnenb-
6pora. IlpencraeeTe cebe, 4TO MHOXe-
ctBo Mannensbpora HeceT Ha cebe
IneKTpH4Yeckuil 3apsan. MoOXHO npoBe-
CTH H3MepeHHe NOTeHLIHana, NOMeCTHB
ToYeuHbI# MPOOHBIH 3apAd B OKPECTHO-
CTH MHOXECTBA M 3aMEPHB BE/THUMHY
IMEKTPOCTATHYECKOA CHITBI, OefCTBYIO-
uleit Ha 3TOT 3apaa. Oka3biBaeTcs, 4TO
BBIMHCJIEHHE 3TOr0 MOTEHLHANa TEeCHO
ceszaHo ¢ paaom 0, ¢, ¢ + ¢,
(2 + ©)? + ¢, ..., KOTOpPBIH HCTIONBL3Y-
eTcA [And Toro, u4ToObl ONpeneNMTh,
TMPHHALTIEXHT M TOYKA € MHOMXECTBY
MamnnensbpoTa.

3anaya MOMy4eHHA TPeXMepPHOTro
NpencTaB/leHHs NMOTEHLIHANA OKa3anach
BecbMa TPYAOeMKo#H, 0coBeHHO B MYJib-
THIJTHKALMAX, MCNONB3YEMBIX OIS H3Y-
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yeHHs MHoxecTea Maunensbpora. Bo-
jiee TLATENbHBIA aHaNM3 KOMIbIOTEp-
HO-TpadHyeckux CcBONCTB mMOTeHLHAsNA
HENABHO MO3BOJIM/I CHM3HWTL 3aTpaThl
MALIHHHOTO BpeMeHH NPHOIH3IHTENBHO
Ha nopanok. B peynbTaTe Hecnemosa-
Tend, B TOM WYHCIe W aBTOpHl 3TOMH
CTaThH, BCE Hallle H3Y4alOT MHOXECTBO
Mannensb6poTa ¢ NOMOLUBK BHIOEO-
(UIBEMOB, TreHepHPYEMBIX KOMIbIOTE-
poM. AHanornuyHas paboTa NpoBOOKTCA
TaK)e Hall TPEXMEPHBbIMH NOTEHIHAb-
HbIMH MpEeNCTaBIEHUAMH APYrux dpax-
TANIOB.

CE PACCMOTPEHHBIE BbIle

(dhpakTans! MOXHO CYMTATh AETEP-
MHHHpOBaHHbIMH. XoTs cay4afiHeie
npoueccel  (Takve, kak OpocaHue
HrpaNbHOTr0 KaMHA) HHOrOa H momMora-
0T TeHepHpoBaTh (paKkTanbHble H30-
OpaxeHHA, OHH HE OKA3bLIBAKOT HHKAKO-
ro BIHSHHS Ha OKOHYATENbHYK (DopMy
thpakTana. CoBepileHHO HHAA CHTYaLHA
HMEEeT MECTO B OTHOLUEHHH JpYroro
knacca PpakTanos, 8 HMEHHO TaK Ha3bl-
BaeMbIX ciyuaftHeix dbpaxkTanos.

OouH M3 (pakTanoB Taxkoro THna
MOXET HaMHHATBCH C TPEYTOIbHHKA, JTIe-
JKAlllero B MNMpPOH3BONILHOM TUTOCKOCTH.
CpennHe TOYKH CTOPOH TPEYroJibHHKA
coenMHeHbl Mexuay coboit, Tak uTo Tpe-
YIrOJIbHHK OKa3bIBAETCA pa3fefieHHBIM
HA YeThIPE MEHBIUMX TPEYronbHHKa, 3a-
TeM Ka)k[as CPefIHAs TOYKA COBMIaeTcs
BBEPX MITH BHU3 HA ONMpeAesieHHYIO0, iy~
yaifiHo BeiIOHpaeMylo BenmuHHY. TOT Xe
NpoLece NPHMEHAETCA K KaXIomy H3
MEHBLUHX TPeYroJIbHUKOB, 3aTeM K ellle
MEHBIUHM H Tak ganee no GeckoHeuHo-
ctu. [Nocne pocrtaTouHo GonkILIOro KO-
NUMeCTBa HTepauuft HayHHAET BO3HH-
KaThb Bce Oonee meTanH3IMpoBaHHas no-
BEPXHOCTh.

B 3TOM MeToae CMELLUEHHA CPEOHHX
TOYEK CrydalHble BeNHYMHBI MR nepe-
MelLeHHs CPEAHKX TOYEK BBEPX HITH BHH3
YIIPAaBNAKTCA ONpeNe/IeHHbIM 3aKOHOM
pacnpeneneHus, KOTOpPBIA TILATENBHO
nonbupaercs, 4Tobbl NOAY4HTE OnK3-
KYIO AanMpoKCHMalMK KenaemMoR no-
BepxHocTH. [Ins Toro urobbl mosepx-
HOCTH ObINa OTHOCHTENLHO r/IanKoH, B
npeobpaioBaHus cneayeT BCTPOMTH
NPaBHJIO, COTTIACHO KOTOPOMY BEJIHUHHA
CMEILLIEHHA CPEAHHX TOYEK OOJIXHA CTa-
HOBHTBCA O4YeHb MajioH YiKe noclie He-
CKONBKHX NepBbix Tepauu#t. Takoe npa-
BHJIO no3BonseT N00aBNATE NHLIL He-
GonbiuKe «KOUkH» K 0OLIMM OuYepTaHH-
aM nasawadra. [ns npeacTaBineHHs H3-
pe3aHHOR MNOBEPXHOCTH, XapakTepHOH,
CKaxkeM, s ropHoro xpebra unu bepe-
roso# nuuuH, Gonee noaxoasuuMm Oy-
JIeT npaBH/I0 MEUIEHHOI0 YMEHBLUEHHA
cMellleHHH nmocne Ka)Xaoro wiara HTEpa-
LIHOHHOTO MpoLecca.

V paHHOro Metoaa MoCTPOEHHUS Mo-
BEPXHOCTEH CYIIECTBYET MHOIO MpPHIIO-
s»enuit. OH NpHMEHAJICA, B 4aCTHOCTH, B

KauecTBe MOMENH JPO3HH MMOYBBLI, IR
aHanu3a ceflcMHueckuX sBlieHHH, YTODLI
JIydilie TMOHATE XapakTep M3IMeHeHHH B
joHe paanomoB. P. Bocc, oaun K3 kon-
ner Manpens6pota no Hccnenosarens-
CKOMY UeHTpy Kopnopauuu IBM, Boc-
nojb30Banca uaeelt meroga, 9ToOBI
CTPOHTH H300pakeHHs NJIaHeT, CNYTHH-
KoB, 0611aKoB ¥ ropHbIX xpebToB, KOTO-
pbie BBITTIAOAT BecbMa pEATMCTHYHO
(cM. DHCYHOK Ha c. 42).

‘He3aBucHMO OT MpHPOABI HIH METO-
[a NOCTPOEHHA y BceX (paxkTanoB ecTh
OIHO BaxcHOe 0bluee cBOMCTBO: cTENeHb
H3PE3aHHOCTH MWIH CJIOXKHOCTH HMX
CTPYKTYPBI MOXeET DOpiTh H3MEpPEHa He-
KHM XapakTepHCTHYECKHM YHCIIOM —
tdhpakTansHof pasmepHocTEIO. Painny-
HBIE ONpeneNeHns NMOHATHA dpakTank-
HOH pa3MepHOCTH B GonbLuelt WK MeHb-
el cTeneHy BOcXoaAaT K pabore ®. Xa-
ycnopta, onybmmkosanso#t B 1919 r.
Xaycnopd Oein mMaTemaTHKOM B BOHH-
CKOM YHHBEDCHTETE.

Cnenys unee Mannenwbpora, ¢pax-
TANBHYIO Pa3MEPHOCTHL MOXHO Ofpene-
JIHTH METONOM NOACYETa KBaAPaTHKOB.
IlpenctaBum cebe oOBeKT cnoxHo#H
¢hopmBl, KOTOPEIH CNNOLIL NOKPHIT KBa-
[paTHKaMH, KaK MH/THMeTpoBas Gyma-
ra. Yacre kBanpatHkoB Oymer comep-
ATk 3IJIEMEHThl MHOXECTBa, APYTHe
KeaapaTuku O6yayT nycTeiMu. Yncno He-
nycThIX K1eToK /N 3aBHCHT OT (popmbl
oObexkTa W OT paiMepoB KBagpaTHOM
avetiku E. NMoctynupyetcs, uro N npo-
noptonansio 1/EP (dem mensue pe-
weTKa, TeM DoJibllie HENYCTBIX AueeK).
INokasatens creneln D u ABngeTCA pas-
MEpPHOCTEIO 00BekTa. Hanpumep, mns
Taxko# cnnoluHo# mrocko# GUrypsl, Kak
Kpyr, yMEHBIUEHHe pa3jMepa pelueTKH
BABOE NPHBEAET K YBEJIHYEHHIO KOJH-
YeCTBA HEMYCThIX KJIETOK B YeThIpe pa3a
(oBa B KBampaTe), NOTOMY 4TO durypa
obnanaer pa3iMepHocTeio nBa. Mns
(pakTana KoOJMYeCTBO HENMYCThIX Kile-
TOK Oyaer BO3pacTaTk C HECKOJBKO
MEHBILUHM, JPOOHEIM MoKalaTeneM cTe-
NEHH.

OnucanHas npouenypa He OrpaHH4M-
BaeTCA MaTeMaTHYeCKHMH oODBeKTamH

HIH opMaAMH HA IJIOCKOCTH. AHATOTHY-
HBIM 00pa3om MOJKHO NONCYHTATS (HpaK-
Ta/IbHYIO Pa3MEPHOCTD PealbHbIX 00BEK-
TOB, TAKHX, KaK pexH, obnaka, Gepero-
Bbl€ JIMHHUM, aDTEPHH HIH PECHHYKH, NO-
KPbIBAKOILHE CTEHKH KHIUSYHHKA. ApTe-
PHH 4YeNOBeKa, HaNpHMep, HMeloT (pak-
TaNbHYK pa3sMepHOCTL nopaaka 2,7.

OMMHMO To#t none3Ho#t ponu, KO-

TOPYIO HMrpaeT ¢pakTanabHas reo-
METPHS NPH ONHCAHHH CJIOXHOCTH NpPH-
poaHbiX 00BLEKTOB, OHA MpeAaraeT elne
XOPOLUYK) BO3MOXHOCTHL MONYNApH3a-
LIHH MaTeMaTH4YecKHX 3Hauuil. [ToHATHS
dpakTanbHOM reoMeTpHH HATNAOHBI H
HHTYHTHBHBI. Ee dopmbl npuBnexa-
TEJIbHBI C 3CTEeTHYECKOH TOUKH 3peHHsA B
HMEIOT pa3HooOpa3sHbie NPHIOXKEHHSA.
INo3atromMy dpakTranbHas TreoMeTpHs,
BO3MOXHO, [MOMOXET ONPOBEPTHYTh
B3JIAA HA MAaTEMATHKY KaK Ha CYXYIO H
HEOOCTYNHYIO AUCLIMIIJIHHY W CTAHET O0-
MNOMHHTENBHBIM CTHMYNMOM OJTA YYallHX-
Cf B OCBOEHMH 3TOH HHTEpecHON H yBe-
KaTenbHol HaykH.

Jlaxke caMH yueHbIe HCNBITHIBAIOT MO-
yTH netcku#t BocTopr, Habmwomas 3a
OBICTPBIM PpPAa3BHTHEM 3TOIO HOBOTO
A3blKa — s3blKa ¢paktanos. Bor uto
nuiseT caM Mangensbpor.:

«YyeHbie ¢ HEMAJBLIM YOMB/IEHHEM H
BOCTOProM ... YACHAT iR cebs, urto
MHOTHe U MHOTHE OPMBI, KOTOpPbLIE OHH
10 CHX MOP BBIHYXEHb! OBLIH XapaKTe-
PH30BaTh KaK 3epHucmsie, 2uopanodob-
Hbile, NOXOXCUe Ha MOPCKUE 8000pPOCAU,
cmpawnHbie, 3anymanHoie, eemeucntoie,
8opcucmsie, MOPUJUHUCTIBIE M T. T., OT-
HBIHE MOTYT M3Y4aThCA W ONHCHIBATHCA
B CTPOTHX KQJIHMECTBEHHBIX TEPMMHAX.

MaremaTuku OynyT ... yOouBneHbl H
obpanoBaHsl, y3Has, 4TO [thpakrans-
Hble] MHOECTBA, CYHTABLLMECRK O CHX
nop 4eM-TO HCKJHOYHTE/NIBHBIM ... B HE-
KOTOPOM CMBICIIE [O/DKHBI CTAThH Mpa-
BHJIOM, YTO KOHCTPYKIHH, CYHTABLLIKECH
NaToNorH4ecKHMH, NOMKHBI TPOHCXO-
OUTH ECTeCTBEHHBIM 00pa3oM H3 OuYeHb
KOHKPETHBIX 341134 H YTO H3y4ueHHe NpH-
POOBl OOTAKHO NOMOHE PELLHTE CTApPbIE
3aa4YH H NOCTABHTh HEMATIO HOBBIXY,

4 Hayka n ovwecmbo

Onacaiimecy ouxkux 2yceii

TATH 3TH kKananckue rycu! Npone-

Tana yepe3 Hopr-McT, ouu octasu-
JIM cieabl cBOero npebbiBaHMs HA NPHTO-
poaHbix nyxaiikax. Cefiuac oHu nepeme-
CTHJIMCE HA 10T, B OK-Pumx (wr. Ten-
HECCH), i€ HEKOTOpPBIE W3 HHX CTaHO-
BATCA CNHIUKOM ONAacHBIMH Oaxe IS
TOro, 4ToObl KacaTbes WX pykamu. ITo
CYTH [eNna, OHH Y)Ke CTANIH panHOaKTHB-
HbIMH — Kak OenoXBOCTBIE ONIEHH, ce-
pbl€ YTKH W ApYIrHe )XHUBOTHbIE, 0BuTal0-

wue B pesepBaunn Oxk-Pumk Ha Teppu-
Topuu B 14 120 ra.

Ok-PuiK — He eIWHCTBEHHOE MECTO,
CcTaBllee MPOKIATHEM [N AMKHX MKH-
BoTHbIX. Ha pa3bpocannbix mno Bceft
CTpaHe MoJMroHax MHHHCTEPCTBA JHEP-
reTHKH B MHOTOUMHCIIEHHBIX MPYyaax H BO-
aoeMax MpoOu3BOAM/IMCE 3aXOPOHEHHA
palHMOAKTHBHBLIX OTXOM0B, H palHauHs
NPOHHKNA BO (iopy M dayHy 3THX MeCT.
Pacter GecnokoifcTBo, 4TO 3apameH-
Hbleé PaHOAKTHBHOCTLIO KHBOTHbLIE H
NTHUBLI MOTYT cTaTh J00bI4ell OXOTHH-
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HAYKA WU OBLECTBO

KOB, M TOr[1a paaMauHs MPOHHKHET B ue-
JIoBeKa. «3TO O4EHb CepbEe3HOEe omnace-
Hue», — ropoput K. bBoccoH, cotpyn-
HHK xypHana “Public Citizen™ u unen
KOHTpPOJIbHO-HabnonareneHo#t rpynmnst
u3 Bawmurrona (oxpyr Konymbus).

Hnxenep V. Jlonecc, GuiBumii cny-
alHA MHHHCTEPCTBA FHEPreTHKH, pa-
GoraBwmf Ha 3aBoge CaBaHHa-pHBED B
wt. KOxHas KaponuHa, NOMHHT chny-
yafi, xoraa Ha cBuHOdepMe B JIBYX MH-
NSX OT TEPPUTOPHH 3aBoaa ObinK obHa-
PYXEeHbl padHOaKTHBHBIE 4Yepenaxu:
«3TO0 mokasbiBaeT, 4To npobnema He-
KOHTPONHpYeMOH YTEYKH paaHauHH
CTOMT OYEHb CEPbEIHON.

HanpumMep, MACO OOHOrO rycs, nofi-
manHoro B Ok-Punxe, cogepxano 3950
MHKOKIOPH pPagMOakTHBHOro ue3us-137. B
nepecyeTe Ha «POKAECTBEHCKHHA YIKHH»
OOHH (YHT TaAKOro Mmsca HeceT MNOYTH
100 Munnu63p, T. €. MPUMEPHO Troao-
BYIO HOpMY 00nyueHns. UHHOBHHKH H3
komnauuy Martin Marietta Energy Sys-
tems, RBIAOWEHCA NOAPAAYHKOM MHHH-
cTepcTBa 3HepreTUku B Ox-Pumxke, Ha-
CTauBalOT HA TOM, YTO CHTYAllHd He
onacHa. [lo cnosam [Ix. Pomxepca,
CMeLHaNMCTa MO 3alMTe OKpYyXaloLuei
cpeabl, panHalMfs He CMOXET KaKuM-
nubo nyTeM NOBJIHATE HA 3[10POBLE /10~
nefl, Tak Kak [osa, KOTOpPYK Nojiy4yaeT
ye/ioBeK, KOCHYBIIHCh PYKaMH Takoro
rycsi, MHOTO MEHBLLE, YeM TIPH PEHTIEHE
TpyaHOH KNeTKH.

Hpyroe geno, ecnu ceecTh 00nyueH-
HYH0 nH4b. CnabopanHoak THBHBIE OTXO-
0Bl COAEPXAT PANMOHYKNHILI, KOTOPbIE
MOTYT OCTaBaTbCA B OPraHH3IMe [0/THe
roaei. Lleanii-137 ¢ nepuogom nonypac-
nana 30 neT HakaniMBaeTcA B MblLUEY-
HOW TKaHW, cTpoHUMH-90 ¢ nepuoaom
nonypacnana 27 ner oTJiaraeTca B Ko-
crax. «lMpeobnanaer MHenue, YTO JIHO-
Doii ypoBeHb paaHaUHH ONaceH», — ro-
sopur C. Canecka, WuTaTHblil HayuHbI
corpynHuk WHCTUTYTa 3HEPrUM W MC-
CNEeNOBAHKUA OKpPYXarolueil cpensl.

HecMOTps Ha 3asBeHHA NPeacTaBH-
Tene MHHHMCTEPCTBA 3HEPreTHKH, YTO
AMKHE YKHBOTHbIE HE ONACHB!, MO C/I0BAM
Jx. Dpanca u3 AredTcTBa [0 HCC/Ieno-
BaHHIO NMPUPONHBIX pecypcoB wWT. Tel-
HeccH, HauuHan ¢ 1985 r. paauaunoHHoe
3apa)keHHe MPHBENO K HeoDXOAMMOCTH
oTcTpenuBaTek OoT 5 go 8 ryceil exeroa-
HO. MHHHCTEPCTBO HEPreTHKH Onpese-
NAET YpPOBEHb paaHauMH ryceil v Apyrux
soaonnasawkx Ok-Pumka H MeTHT
MX, YTODB! Y3HATH KaK NANeKo OHH yne-
TawT. «Hac uuTepecyet Bce, 4TO NOKU-
OaeT npenensi pe3epBauHH», — TOBO-
put I'. Bnefinok, BO3rnaBnfAloWMi oT-
[1en No H3y4YeHHIO OKpyXarouleil cpensl B
Ox-Punxe.

3TO HE TONBKO CTaH ryceii H YToK, 3T0
ewle U crana oneneil. M3-3a peskoro yBe-
JNIHYEHHA YHCNEHHOCTH NONYNAUHH One-
Hel KONMHYEeCTBO CTOJIKHOBEHHI aBTOMO-
Ouneil ¢ )HUBOTHBIMH Ha goporax B Ok-

HALMOHANBbHAA NABOPATOPUA OK-PUK — ogHa U3 Tpex, PacnonoMXeHHbIX B
pesepBaunn MMHMCTEPCTBA SHEPreTUKW, aaHumaowen 14 120 ra, rge paguoaKTms-
HblE OTXOAkL! NPOHMKNK B OKPY>KaIoWylo cpeay.

PHi>Ke OCTAETCA B TEYEHHE NOCHEOHUX 5
JIeT Kak HHKorga BbicOKHM. [loatomy
ObIna pa3pellieHa OX0Ta Ha HHX C YCJIO-
BHeM, 4yTo a0b6biya OymeT npoxoauTh
NpOBEPKY Ha YPOBEHb padMalMH H MO-
weT ObITh KOHOHCKOBaHa. «[IpeacTasb-
T€ OXOTHMKA, KOTODI noacTpenun
BOCBMH- W/IH JIECATHIEeTHero caMua. He-
obxoaouMocTh OTOaTh AOOBIYY NPHBO-
OMT ero B Herogosauue. Ho Mel ero ¢o-
TorpadupyeM c¢ mobGeiuelt, uTobObI OH
MOr MOXB&JHTBCA CBOMMH OXOTHHYbM-
mu Tpodesmu», — rosopuT Pomxepc.

Ha 3aBoge B Xaudopne (lt. Bawnur-
TOH) ¢ pesepBaumeil B 1476,3 kMm% MUHHU-
CTEPCTBO 3HEpPreTHKH nepepabaTtbiBaer
ypaH, nonyuas nnyrouuil. Panuaumeit
3apaxeHbl ALUEPHLbI, YTKH, KPOJIHKH,
KOHOTbI M HEKOTOpbIE APYrHE >KHUBOT-
uple. «C 1940 r. 3aech 3akansiBanu bo-
raThle HATPHWEM pPaJHOAKTHBHLIE OTXO-
Abl, KOTOPBLIE 1718 JKHBOTHBIX MOCITYKH-
JIH MCTOMHMKOM coniM, — rosoput T,
KonHop u3 @oHaa 3HepreTHYECKUX HC-
cnenoBaduit. — Kponuku naumxyT conb,
KOHOTBI NOEAAT KPOJIMKOB, & CEAyIo-
Ml war BaMm u3BecTeH: paboumne u3
Xandopaa co cietynkamu Iefirepa npo-
4YechlBalOT MECTHOCTh, CODHpas panHo-
AKTHBHBIE IKCKPEMEHTbI KOHOTOB».

B oxpectnocTax 3asona CapaHHa-
puBep, roe B 1988 r. 6Gu1n ocTaHoOBNEH
peakTop u3-3a Hetobmonenus mep 6e3-
ONacHOCTH W npobneM, CBA3aHHBIX C
yhnpaBieHHEM, OKa3a/IiChk paldHOaKTHB-
HBIMH HEKOTOpbIE BHAbI peIb K yepena-
xu. M. CMHUT, OHDEKTOP 3KONOTrH4ecKoH
naGoparopuu VuupepcuteTa Xopia-
JKHH, pacrnonoxeHHol Tam, coobuaer,

YTO pAaIHOAKTHBHOCTH Kapna M OKYHS
konebnerca ot 10 no 100 nuKOKIOpH HA
rpamMM. « 5 Ob1 HE XOTen ChecTh TaKyl
peiby», — NMPOKOMMEHTHPOBAJ OH, 3a-
YHTHIBAA CMHCOK HOCHTENEH panHaukH,

B TeueHHe HECKOTLKHX MOCNEAHHX NIET
HHbOpMaLUHA O NPOHHKHOBEHHH panHa-
LUHH B OKPYXXaIOIYIO cpeay HakKOHeU-To
AOCTHrNa obOLIECTBEHHOCTH, M Tenephb
OHA MNbITAETCA 3aCTAaBUTh MHHHCTED-
CTBO 3HepreTHKH nposectu paborty mno
OMMILEHHIO CBOHMX MNONMHroHos. OnHako
KPMTHMKH BBIDAXAKOT ONACEHUA, UTO MO-
ka EPA ne nonyust GoNbILKX NOIHOMO-
yuil, BOGHHbIE 3aBOALI MOIYT YCKOMNb3-
HYTBE OT MOCTOAHHOIO KOHTpO.A. 3a-
KOHOMPOEKT, NMpoLueaiuxii yepea nanaty
npeacraBuTenell U OXuaawouHA peLue-
HHA B CeHaTe, HaNpaBlieH Ha cCO34a-
HHE peanbHO AeHCTBYIOLIEro MeXaHH3-
Ma BIUVIOTh OO0 NPHHYXKOEHul W wWTpa-
thoe, Hanaraembix EPA», — roeBopurt
J. Peiiuep, npeacepatens Coeera no
OXpaHe NPHPOOHBIX PeCypCoB.

CornacHo 3akoHY O COXpaHEHMM H
BOCCTAHOBJIEHHHM MPHPOIHBIX PecypcoB
or 1976 r. MHHHCTEDCTBO JHEPreTHKH
0053aHO clleauTh 3a YTeuKol paagHauuH
¢ TeppuTOpHH OK-PHaXa ¥ Apyrux no-
nobubix naboparopuii. Oonako mac-
wTabbl NPOHHKHOBEHHA paaMauMH B
NpHponHbifi MUp HeH3BecTHbi. K Tomy
ke, no ciosaM Jlonecca, kxpome NTHIL,
onewei, yuepenax, pblb M Cyc/MKOB, Hc-
cnenosaHHbiX Jloc-AnaMoccko#l HaumMo-
HaneHON naBopatopuei B iTate Hblo-
MekcHKO, cylIecTBYHOT €llle W Haceko-
Mble, K H3YUEHHIO KOTOPbIX BOOOlle He
NPUCTYNASH.
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Korga Temiepartypa 1iaBjieHUs
HE paBHA TEMIIEpATypeE

3aMep3aHust

ATOMHbI€ Knactepbl MOTyT farb KNOY K MOHUMaHUIO NpoLeccos
3aMmep3aHusa N nnasneHns. Takme arperatbl N3 aTOMOB U MONEKY,
BKnovyawume or 4—5 4O HECKONbKUX COTEH YacTuL, MOryT
cylwecrsoBarb 0O4HOBPEMEHHO N KakK TBEPL[Oe Teno, N KakK XU[KOCTb

OYTH KaXkIoe TBEpOOE TeNno

HMEET OnpeesieHHYIO TeMIepa-

TYpy NnaBjeHus, a nbas xua-
KOCTh — TEMIMEpPATypy 3aMmep3aHus. 3a-
MEp3aHHe M NJIaBJieHHE — OOHHAKOBBIE
ABJICHHA, HO paccMaTpHBaeMbie ¢ pa3-
HbIX TOYEK 3peHHs, MOITOMY TeMIlepa-
TYpa niasjieHHs 00bIYHO paBHA TeMIe-
paType 3aMep3aHusA; Jiel IUIaBUTCA TIPH
0°C — camo#t BbICOKOH TemmnepaTtype,
NMPpH KOTOPOH# OH MOXET CYILEeCTBOBATH
KaKk TBepaoOe Teno, a BOAA 3aMep3aeTr
npu 0°C — naubonee Hu3KON Temnepa-
TYpe, NpH KOTopo#f OHa MOXeT OBITh
ycToiunBo# xuakocTeo. Kaxercs, HeT
HHYEro npoiue,

Ho BHemnsas npocrora MoxeT ObITh
obManuusot. HebGonbliue knacTepsl U3
ATOMOB MJIM MOJIEKYJT AAaKOT HOBBIH
KoY K 06BACHEHHIO TEMINEPATYP TUTAB-
JIeHHA W 3aMep3aHHMs H TOKa3bIBaloT,
4yTO 3Ta NpobnemMa He Tak npocta. Kna-
CTepbl — 3TO arperaThl W3 aTOMOB HJIH
MOJIEKYJI, BKIOuawmue oT 4—5 no
100—200 yacTuu; B onpeaeeHHOM HH-
TepBajie TEMMEPATYD OHH MOTYT Cy-
LLIECTBOBATh M KaK TBepAble Tena, U Kak
KHAKOCTH H MMETh pa3jIHuHbLIe TeMrne-
paTyphl NJIaBJIEHHA W 3aMep3aHuA.

VuuxansHele cBOCTEA KJ1ACTEPOB NOo-
3BOJTHJIH HCCJIEJOBATENIAM, B TOM YHCJIE
M aBTOpY 3TOR CTaThH, HIYYHTH «CEKpe-
Thl» HX TeMIIEPATYP NJABJCHHA H 3a-
Mep3anua. Knacteps Gonbiue oToens-
HbIX MOJIEKYJ, HO MEHbIUE, YeM KOM-
NakTHbIE MaTepHaNbl, COCTOSLIHE H3
TAKOro MHOXKECTBa aTOMOB, YTO HX YHC-
JI0 MOXHO cYHTaThk DeckoHeuHo Gonb-
IUHM, TIO3TOMY KJIacTepbl NPOABAAIOT
cBOMCTBA KaK MOJIEKYN, TAK H KOMIIAKT-
HBIX MaTepuanoB. [IpoMeXyToYHBIE
pa3Mepbl KJIAacTepOB [alOT BO3MOX-
HOCTE M3y4aTb HMX TMOMTH C Takol Xxe
TOYHOCTHHIO, KAK COCTABJIAIOLIHE HX ATO-
MBI MJIH MOJIEKYJIBI; B TO e BPEMSA OHH
NPOABNAIOT M HEKOTOpble cBo#cTBa
KOMMAaKTHBIX MaTEpHAJIOB.

B 6yayuieM aTOMHbIe KiacTepbl MO-
ryT cTaTh OCHOBOH A1 CO31aHHA HOBBIX

P.CTUBEH BEPPHU

MaTepHaJIOB H OCYUIECTB/IEHHA XHMHYe-
CKHMX peakuu#l HoBbIX THNOB. Knacteps!
MOTYT CVILIECTBOBATH B Pa3JIM4YHBIX
ycToluHBEIX (hopmax, HanpuMep B BHAE
55-atomMHOorOo HMKOocasgpa waM  60-
aroMHoro «pyrbonsHOoro Msua», mo3-
TOMY NPH HX KOHAeHcaluuy obpa3syiorcs
TBEpAbIE Tejla, OTIHYAKLIKECA OT BCEX
OPYTHX HW3BECTHBIX MaTepuanos. Yue-
HBlE HANEKTCH, YTO TAKMM MaTepHaiam
MOxkHO OydeT NpHAATH 3a0aHHBIC MHK-
PO3/IEKTPOHHBIE, MEXaHHYECKHE HITH Ka-
TaJMTHYeCKHe cBOHCcTBA.

HAYAJIA XIX B., xoraga 6narona-

ps paboTram aHTMHHCKOro y4eHOro
Ix. JdansToHa aTOMHas TEOPDHA TONY-
yuna BceoDluee mpH3IHaAHME, M3yveHHe
noBeneHHs H CBORCTB BelLIECTB BeAEeTCA B
OBYX HanpasleHusX. PenyKmHOHHCTBI
CKOHLIEHTPHPOBAJIM BHHMaHHE Ha cBOH-
CTBaX OTIENBHBIX aTOMOB M MOJIEKYII.
B 30-e roasl HAlUEro cCTONETHA 3TO Ha-
MpaBJiEHHE NMPHBENO K CO3NaHHIO AOEp-
Hoft hH3KKH, a 3aTeM — (PHIHUKH ITIeMeH-
TapHbIX YacTHIl. [Ipyrue yyensle Hiyua-
JIH KOMMAaKTHbIE BEllleCTBA H MaTepHa-
Jibl, yOesisisi OCHOBHOE BHHMAaHHe CBOR-
CTBaM arperatoB u3 Gonkwioro umcna
aTOMOB WJIH MoJiekyn. KnacTeps! e siB-
JIRKOTCA TEM MOCTHKOM, KOTOpPBI# coe-
AMHAET 3TH [IBa HANDAB/IEHUA UCCIIENO-
BaHult. OOHAKO HX H3yYeHHe CTaNo BO3-
MOXHBIM JIHLUIE NIOcie pa3paboTky B Ha-
yase 70-X roZloB COOTBETCTBYIOLIMNX IKC-
NMEPHMEHTANIBHBIX H TEOPETHYECKHX Me-
TOOOB.

B oTnHYHe OT MOJIEKYJT, XapaKTepH3y-
HLIHXCH onpeneneHHbIM COCTABOM H B
OonbLUHHCTBE cJiy4aes onpeaeleHHOH
CTPYKTYpO#, COCTaB H CTPYKTYpa Kna-
CTEPOB pernaMeHTHPOBaHbl HE CTOJNL
ctporo. Hanpumep, KnacTepsi aTOMOB
KPEMHHS MOIYT COCTOATH u3 3,10 uim
100 atomos. Kpome Toro, GonbIIuH-
CTBO KJIaCTEPOB MOTYT HMEThL HECKOIIb-
KO cTabunbHBIX CTPYKTYP ¢ pa3sHo#t
YCTONYHMBOCTELO.

Knac"rcpm OT/NIHYAKOTCH OT KOMMNAKT-
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HBIX MATEpPHANOB He TONBLKO HENocTo-
AHCTBOM YMCJIa COCTABNAKOLIMX HX aTO-
MOB HJIH MOJIEKYJ1, HO H YHCTTOM ATOMOB
MJTH MOJEKYJl, PacmoJIOXKeHHbIX Ha To-
BEPXHOCTH. B KOMNakTHBIX MaTepHanax
Ha MOBEPXHOCTH HAaXOOMTCA JIMIUL Ma-
nas nons aromMos. Hanporus, nons ta-
KHX aTOMOB B K/acTepax MoXeT ObITh
oueHb OonbILON, HANpUMEP Ha NMOBEPX-
HOCTH 55-aTOMHOro KiacTepa aprosa
pacnosioxeHo no kpakHe# mepe 42 aTo-
Ma.

CylecTBYyeT HECKOJILKO TeopeTHue-
CKMX mnpencTasieHuit ana oObAcHeHHMH
pa3/IMYMA TEMIEPaTyp TUIAB/ICHHA H 3a-
Mep3aHHA KJIaCTepoB, B YaCTHOCTH MO-
HATHE «MOTEHUHAIBHOH! AMBI», KOTOpPOE
MOABUJIOCH HA OCHOBE 0000LLEHHA Halle-
ro NMOBCEAHEBHOTO ONBITA CYLLECTBOBA-
HHA B YycnoBuax rpasutaunu. [lpen-
cTasbTe cebe noBepxHOCTh 3eMH ¢ Xon-
MaMH U gonHHaMH. M3-3a cunbl TaKe-
ctu ans moboro obbekra, uMeroLLero
Maccy, caMoe rinybokoe MecTo NOJTHHEI
(«OHO») COOTBETCTBYET €r0 MHHHMA/Ib-
HOM noTeHuMAaNbHOM 3Heprum. Tak, May,
noMeLLeHH LI HA BepLUIHHE XO0NMa, cKa-
THTCSH BHH3, 8 MAY, HAXOOALLHKNACA HA OHe
JONWHBI, TAK K ocTaHeTca Ha mecTe. Cu-
f1a THXECTH TOJIKAeT WM THHET 00BbeKT
B HANPAaBJIEHUH, KOTOPOE cnocobecTyeT
CHMXKEHHIO €ro MOTEHUHATBHON 3Hep-
THH.

MOXXHO TNpencTaBuTh, YTO HAXOOA-
LIARCA B COCTOAHHMH MOJHOro paBHOBE-
CHAl MOJIEKYJIA HJIH KNIACTEP Pacrnosioxe-
Ha Ha «HEe» NOTEeHLHAJILHON AMBI, HO B
ITOM CJIyYae He rPaBHTALHA, & ANIeKTPH-
YeCKHe CHITBI JOJIKHBI TOJNKATE HYacTHILY
B HANPABJIEHHH CHH)XXEHHMA NMOTEHLHANb-
HOM ZHepruu. TakMMH CHIAMH MOXeT
GbITE NPUTANKEHHE MEXAY MAPaMH 371eK-
TPOHOB H NPOTOHOB, KOTOPKIE BXOAAT B
COCTAaB aTOMOB, MH/IH OTTAJKHBAHME
MEeXy NapaMH MPOTOHOB M TapamM
MeXTpoHOB. COYETAHHE CHJT MPHTSHKE-
HHA H OTTANKHBAHMA ONpENENAeT aHa-
METP aTOMOB, T. €. TO PACCTOAHHE, NPH
KOTOPOM OfHMH ATOM «CTAJIKHBAETCA» C


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

OpYTHM. ATOMBI TIpeacTaBsAoT coboit
HE >XECTKHe LIapuKH, nonobHble OHIb-
APOHOMY LLUAPY MJIH OaXKe TEHHHCHOMY
MAYY, — OHM BOnNbille MOXOXH Ha MAT-
KYIO MNOAVILeYKY Ha Balluefl NnaioHH HHXKe
Gonbiuoro nansua.

Ecnu noBa B3auMoneHcTBYIOIUNX aToO-
Ma 00pa3yloT XMMMYECKYIO CBS3b, TO
NOTEHUHANBHAA 3HEPTHA  YOaneHHBbIX
ApYr OT ApYra aTOMOB NOCTORHHA, NPH
HX cOMMKEeHHH H3-3a NPUTSOKEHUS INeK-
TPOHOB M MPOTOHOB OHA YMEHBLLIAETCH,
a 3aTeM, Koraa OIHH aTOM CTaNKHBaeT-
CR C ApYI'¥M, pe3ko Bo3pacTtaer. Ilpen-
CTaBJIEHHE O NMOTEHUHABLHON siMe cpaB-
HHTEJIBHO JIETKO MOXHO NMPHMEHHTb LIS
aHasiv3a M B3aUMOeHCTBHA MeXy Tpe-
Ms UK Gonee atomaMH, onHako rpacdu-
YeckH H300pa3uTh TaKyl) CHCTEMY He
NpoOCTO, MOCKONBKY OHa MHOTOMEpDHA.
IpyrimMH cnoBaMH, napaMeTpbl Takoi
NOTEHUHAILHON AMBI 3aBUCAT OT CJIMLL-
KOM DonbLLOro 4Mcsia He3aBHCHMBIX Tie-
pPEMEHHBIX, MOITOMY €€ Hellb3s H306pa-
3UTh HA NucTe OymMaru WK Jake B BHae
TpexMmepHo#t Monend. TeM He MeHee
ONHCAHHE C NMOMOILULIO NMOTEHLHATILHOR
AMBbI y10OHO HCNOJTBL30BaTh NPH aHAJH-
3e ¥ 0OCyXIeHHH NOBeAeHHA MOJIEKYIT H
K/TACTEPOB, COCTOALLHX H3 HECKOJbKHX
aTOMOB.

0O CHX nmop Mbl paccMaTpHBaJIH

KIlacTepel B paMKax KjiaccH4yecKoH
MexaHHKH. OIHaKo peanbHBIR MHD JTYY-
Illée ONMCHIBAETCA HAa A3blKe KBAHTOBOH
mMexaHuku., Hanbonee BaXXHbIM H3MEHE-
HHEM MPH 3TOM ABJIAETCA KBAHTOBaHHE
pa3spellieHHbIX IHepru#i knacrepos. Co-
rIacHO KJ1accHueckom MEXaHHKe, Kia-
CTep B MNOTEHUHAIBHOH fAMe MOXKeT
HMETE MoOYI0 IHEPIruo, HO B KBAHTO-
BOH MexaHHKe ero 3HEpPrHs orpaHHyeHa
onpenencHHbBIM Haﬁopom AOHCKPETHBIX
ypoBHell. DHepreTHYeCKME YPOBHH 00-
pa3yT CBOEro poaa JIECTHHLY, ony-
LIEHHYIO B MOTEHLHATLHYIO AMY, C Heno-
CTOSHHBIM PAacCTOAHHEM MEXOY CTY-
NEHBEKAMH.

HenocTosHCTBO PAcCTOAHHA MeEXay
CTYNeHbKaMH 3TOH JIeCTHHULIBI — KBaH-
TOBaAHHLIMH JHEPIreTHYECKHMH YPOBHHA-
MH — HMrpaeT BaXXHYH pPOJib B pa3/IHYHH
MeXy TeMnepaTypamMH IUIaBJIEHHA H
jamep3anua knactepoB. B raybGoko#
KpYTO#H noTeHUHaNbHOH AME CTYTIEHBKH
pacnojioXeHbl Oajsexo OpYr oT ApYyra,
TOrda Kak B IUMpOKo# Hersyboko# mno-

KNACTEP wv3 19 aToMOB aproHa Moxer
CyllecTBOBaTL B TBEPAOM (BBEpPXY) UNK
MWUAKOM (BHM3Y) COCTOAHMK. [INA TBEp-
[Oro Knactepa xXapaxkTepHbl >ecTkue
koneBGaHWA, HanoOMUHaoLWMe gpoXaHue,
TOrAa KaK XXWAKKe KnacTepbl He MMeloT
YETKOW reoMETPUHYECKOW CTPYKTYPbl W
NEerko NepecTpanBaloTCA. 3TU KOMNbIO-
TepHble n3obpaxxeHun nonydeHsl T. be-
KOM U3 YHusepcuteTa LiuHyuHHaTi.
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NOTEHLUWANBHAR AMA — yfob6Hoe TeopeTH4eckoe npeacTasneHne AnA onuca-
HWUA NOBEAEHMA KNacTepoe. MOXHO NpefacTaBnTh, HTO HAXOAAWMIACR B pAaBHOBECHM
KnacTep Wnu Monekyna pacronoXeHbl Ha «4He» NoTeHUnansHON AMbI TaK Xe, KaK
MAY OCTAEeTCA Ha AHE AONMHEL B paMKax KnacCM4Yeckon MexaHWKK KnacTep MoXeTt
NpUHUMaTE NOGYI0 3HEpruio B NOTEHLMansHOW AME, OAHAKO KBaHTOBAA MexaHuka
OrpaHuMuMBaeT ero 3Hepruio HabopoM ANCKPETHLIX YPOBHEN (FOPU3OHTaNbHLIX NMo-
cKocTer), KoTopbkle kak 6kl 06pa3yloT OTCTORAIWME APYr OT Apyra Ha pa3nu4Hbie pac-
CTORHWA CTYNEHLKWU NECTHUUBI, ONYUEHHOM B MoTeHUNanbHyIo AMy. B I’myOoKux 1
KPYThIX AMax cocefHue 3HepreTU4ecKWe YpoBHM OTAeneHbl Of4WH OT APYroro Ha
GONbIUIOe PACCTOAHME, 3TO 06NAcTh CYWEecTBOBaHWA TBEPAbIX KnacTepos. Hanpo-
TUB, B LWIWPOKMX W NMONOTMX NOTEHLMUANbHBIX AMaxX 3HepreTUYecKne ypoBHU conmxe-
Hbl; TAKMM NMOTEHUMAaNEHLIM AMaM COOTBETCTBYIOT XMUAKWE KnacTepsl.

' TEHUWAJBLHOR AME OHH pacnonoXeHbl
6113K0. SIMa Moxet 6uiTh riyboKkol K
KpyTOH B LeHTpanbHOH 4acTH, HO HMETh
LUHPOKHE H MOJIOTHE «KpaA»; TOraa co-
CeOHHE HHIKOIHECPreTHYECKHE YPOBHH
Oyayr cunbHO pasgencHbl, @ BBICOKO-
3HepreTHYeckne — COMHIKEHBL.

I'nyGoxue noTeHIMANIbHBIE AMbl 32HH-
MaloT TBepasle knactepbl. OHH MOTYT
KonebaTbea ¢ HeOonpLuoi aMnnuTyao#H,
NpH KOTOPO#H YacTHLA KaK Obl IPOXKHT,
H BpaulaThes noaobHO MonenaM U3 aeT-
CKOI'0 «KOHCTPYKTOpa», cobpaHHBIM H3
LIAPHKOB M najoyek. XOJIMHCTLIE pas-
HHHBI 3aHUMAIOT )XMIKHE KIacTEPhl, KO-
TOpLIE HE MMEIOT Onpe/leJieHHOH reo-
METPHHMECKON CTPYKTYPBI H JIETKO Me-
PeCTpauBaloTCA. JHEPreTHYECKHE YPOB-
HH TBEpObIX KNACTEPOB CPAaBHHTENBHO
CWIBHO pa3felieHbl, a JHEpreTHYeCcKue
YPOBHM JKM/IKHX KIAaCTEPOB PAcnosoxe-
HB! I0BONTBHO IWIO0THO. Hanbonsluas Be-
POATHOCTH TOrO, YTO TeMMNepaTyphl
TUTaBJIEHUA M 3aMep3aHua KiacTepos Oy-
AYT pa3NHYHBIMH, NOCTHIAETCH TOoraga,
Korga rny0okue y3Kue AOJIMHBI NOTEH-
UHaNbHOH AMBI OTOENEHbI OT ILUHPOKHX
XOMMHCTBEIX PAaBHHH CPABHHTE/IbHO BbI-
COKMMH WJIH HEOOCTYNHbIMH NepeBana-
MH.

Haxkoneu, mns 06bACHEHHA pa3H4Hi
TeMnepaTyp NIAB/IEHHA W 3aMep3aHHs
KnacTepoB HeoOXOOHMO HCMNONb30BAThH
noHaTHe «cBoGonHoW 3Hepruu»n. Cso-
Gonuas JHEPrUA OnpeaenseTcs Kak
BHYTPEHHAA JHEPrHs CHCTeMBI (B pac-

CMaTpPHBAaEMOM CJIyyae arperata aro-
MOB HJIH MOJIEKYJT) MUHYC NPOH3BEACHHE
€e TeMnepaTyphbl Ha JHTPONHIO (CTeNneHb
HeynopsanodeHHocTH). Knacrep camo-
NpOM3BOJILHO TMEpecTpaHBaeTcd Tak,
yT0bBI ero cBoboaHAN 3HEPrus YMEHb-
[anack B pe3y/bTaTe MHHHMH3ALHWH
BHYTpEHHefl HEPrHH HJIH MOBbILLEHHSA
HTPONMH MITH TOTO WITH HHOT'O COoTJlaco-
BAHHOI'O H3MEHEHMA ITHX IBYX XapakTe-
pHCTHK: ntobas cucTemMa MMeeT TeH/IeH-
LHIO K MTOHHKEHHIO BHYTpeHHeH S3HEprHH
H ToBblLIeHHIO0 3HTponuH. Ceoboanas
3HEPrUsl — 3TO NPOCTO Pe3y/IbTAT KOH-
KYpPEHLMH MeXay BHYTpeHHell sHeprueft
W 3HTpOnHeil.

Teneps npeacTasiM, YTO MHOXXECTBO
KJACTepOB HAXOAMTCA MPH TemnepaTy-
pe, HOCTATOYHO HU3KOH s TOro, 4To-
6ul Bce OHM OBLIM B TBEpAOM COCTOS-
uuu. [Npu Takol TemnepaTtype 3HTpPO-
MUK KaXKI0ro KNacTepa HH3Ka, NocKob-
KY 2HepreTHYecKHe YPOBHH 3HA4YHTENbHO
pa3fiefieHbl, a 3aHAThI TOJIBKO HECKOJTb-
KO HH3LIKX ypoBHe#H. B 310M cnyuae cBo-
BonHas IHEPrus KakI0ro Kiacrepa Mu-
HHMA/bHA, TaK KaK BHYTPEHHAR 3HEPTHs
Masja.

[IpeanonioxuM, UTO TeMNepaTypa He-
MHOTO TMOBbICHIAck. Tenepb Kaxmbiit
KJacTep nony4yun goctyn K Honee Beico-
KOJHepreTHYeCKMM YPOBHAM H HMEET
BOIMOXHOCTE MNOBBLICHTE CBOH) 3HTPO-
MU0 (YMEHBILIKUTH CBOBOIHYIO 3HEPTHIO).
Ho eciiu TemnepaTypa NnoBbiLLIEHa JTHLIB
HEMHOro, TO BBIMIPBILL B 3HTPOINHH 334

cyeT nepexona Ha Donee BLICOKOIHEPre-
THYECKHE YDPOBHM  KOMIIEHCHPYETCA
BHYTpeHHell 3Hepruei, 3anaceHHON ya-
CTHLAMH, KOTOPbI€ OCTANHCh HA HHIKO-
IHepreTHYecKHX YPOBHAX. B pesynbTaTe
KnacTepbl ocTalOTcs B TBepaoh dale u
TONBKO HHOT 1A nepexonsaT Ha Gonee Bbl-
COKO3HEepreTHYECKHe YPOBHH.

CJ/IM noBbilIaTL  TEMNEPATYPY

Aanelie, TO Kaxablfl KnacTep noiy-
YHT OOCTYN K BBICOKOIHEPIeTHYECKHM
YPOBHSM XHAKOH (ha3bl, 3acelIeHHOCTh
KOTOPBIX BO3pAacTaeT BMECTE C YBENHUE-
HHeM HepruH yacTHll. [NoaTomy, no Me-
pe TOro KaK OTAENbHbIE KNacTephl Mpak-
THYeCcKH DecnpenATCTBEHHO NEPEeXOanT
Ha BbICLLIHE YPOBHM, CBSi3aHHas C Kax-
oK wacTHuel HeynopAAo4EHHOCTE CH-
cTeMbl peako Bo3pactaer. Tenepsb Gose-
IIOH BBIMIPBILL B 3HTPOMHH HAMHOIO
NpeBLIlIAET BEIMYHHY, HeoOxoaumylo
OJIA KOMIMEeHCALUHH 3HEPIrHH nepexona Ha
BbICILIME YPOBHHM (XapakTepHble [UIA
wuakoit ¢assl); cnenoBaTenbHO, Kia-
cTeps! B XHOKoH (haze obnanaroT MHHH-
manbHOH cBoBonHOR 3Hepruef.

B Takoit cHTyalUMH NMPOUCXOAAT YIH-
BUTeNbLHBIE ABeHHRA. KnacTepsl B TBep-
noit dase TakkKe MOKA €Lle CLeCTBYIOT
B COCTOSHMH ¢ MHHMManbHOW cBobon-
HO# 3Hepruefl (XOTA 3ITOT MHHHUMYM
06bIuHO MeHee riyboku#). IMOCKONBKY
HMeeTcA ABa MHMHHMYMa cBobGoaHoM
HEeprHH, KNacTepbl MOT'YT COCYILIECTBO-
BaTh H B JXHUAKOH M B TBepAoH dazax.

INpu panbHeHieM MOBBILIEHHH TEM-
nepaTypbl  JHTPONUHHO-3HEpreTHYec-
Kuit Gananc CMellaeTCA B CTOPOHY XHA-
xo# da3bl, ¥ MHHHMYM CBOOOAHOM IHED-
ruM 1A KIacTepoB B TBepaoH dase cra-
HOBHTCA BCE MEHee H MeHee 3aMETHBIM.
Hakosel, NpH O0CTATOMHO BBICOKOH
TeMnepaType 3TOT MHHHMYM HCY€3aeT,
0CTAeTCs TONLKO MHHHMYM B obnactu
CYLLECTBOBAHHA KHAKOH a3kl M 3HTPO-
nuitHo-3HepreTHYecKkuit GanaHc nonHoc-
ThHIO CMELLAeTCR B CTOPOHY XKHAkoH ¢a-
3bl.

Tenepb BCe KNacTephbl MOTYT CYLLECT-
BOBaTh TONBKO B HOKoH daze. Takum
ofpa3oM, B OnpeneNeHHOM HHTEpBase
TeMrnepaTyp — C MOMEHTA MNOABJICHHSA
ycToRuuBoi xuaKoi $a3bl A0 HCUE3HO-
BeHus ycTohuuBoR TBepno# dazel —
MOTYT COCYLIeCTBOBaTh 06¢e (a3nl kna-
cTepoB. B 3TOM nHana3oHe MOMA Kax-
[0# H3 CcOCYLUECTBYIOLUMX (a3 3aBHUCHT
OT Pa3HOCTH MeXAy HX CBOBOAHBIMH
JHEPrHEMH, KOTOpas B CBOMK Oue€penb
onpenenseTcs Temnepatypoil. B uacT-
HOCTH, M3MEHEHHe [0JIH KIIACTEPOB B
xuaxo#t haze no mMepe NoBbILLIEHHA TEM-
nepaTypsl oOnuceiBaeTca cBoeobpa3nof
ynouieHHol S-06pa3Hoft kpusoh.

B pe3ynbTare aHanM3a B3aHMOCBA-
3aHHBIX H3MeHeHHHA BHYTpeHHeH 3Hep-
THH H JHTPOTHH, & TaKXe IIOTHOCTH 3a-
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CEJIEHHOCTH JHEPreTHYeCKHX YpOBHeft
MOXHO CHeNaTh BbIBOO; YTO KJIACTEPHI
MOTYT HMETh YETKYI0 TEMIepaTypy 3a-
MEp3aHusA, HHXXE KOTOpo# ycroluupa
TONLKO TBepnas da3a, H onpeneneHHy0
TeMNepaTypy NJaB/eHHsA, Bbille KOTO-
po#t yctoiuuBa TONbKO XHakas dasa.
Mexay 3THMH OBYMA TOYKAMH pacro-
JIOXKeH TeMIlepaTypHbii NHaNa3oH, B KO-
TopoM ycToHuuBel 06e dasbl. UHbIMK
C/I0BaMH, TeMIepaTypa IaBJIeHHA M
TeMnepaTtypa 3amMep3aHHA pa3/IMuHbI!
Teneps nnasnexue 4 3aMep3anHe paije-
JIEHbI; HHMYMTO HE CBHMOETEJILCTBYET O
TOM, YTO 3TH [OBa NpoLUecca NONMXKHBbI
NPOHCXOAHTE NPH OJHON TeMMnepaType.

Pa3besnHeHHe NpOLIECCOB IIABNEHHA
H 3aMep3aHHuA HaXONHTCA B KaXKylIeMcs
MPOTHBOPEYHH C HALLIMM MOBCEIHEBHBIM
ONBITOM, KOTOPBI CBHAETENILCTBYET O
TOM, YTO TEMMNEPATYPA NJIaB/IeH|A 007~
’kHa ObITH paBHa TeMMnepaType 3aMep3a-
HHf. Knactepbl, OOHAKO, NOMOraiT
pa3peliTe 3ITO NPOTHBOpEYHe, To-
CKONBKY OHH 0bnaaaioT crienudHuecKu-
MH cBofcTBaMH, ODYCNOBNEHHBIMH HX
NPOMEXYTOYHBIMH pa3Mepamu. [lose-
[eHHe CHCTEM, NOCTPOEHHbIX 3 HeboTb-
woro yucna (10, 100 unu paxe 10000)
aATOMOB HJIH MOJIEKYJT, PE3K0O OTJIHYaeT-
CA OT NOBEAEHHA CHCTEM, CONEPXKallKX
TPHJIMOHBI ATOMOB HIIH Monekyn. Teo-
PHf NpencKa3biBaeT, YTO AHANA30H CO-
CYLLIeCTBOBAHHSA XHIKOH 1 TBepaol ¢a3 B
cnyuae HeDONBLUIHX KJ1aCTEPHBIX YACTHIL,
cocrosiuux u3 10—20 aroMoB, cocTas-
JIAET HECKONIBKO rpaaycoB, a B ciiy4ae
«CBEPXKIACTepOB» H3 MHJIJIMOHA aTo-
MOB — BCETO JIHLIbL MEHEE OAHON ThicAY-

HOM rpanyca. [lnf KOMMNakTHBIX MaTe- .

PHAJIOB 3TOT AHANA30H HACTONBKO Y30K,
4yTO ero Boobiue HeBo3MOXHO oBHapy-
KHTb. ITOT (aKT NONHOCTBLIO ONpaB-
ObIBAET B3aHMO3aMEHAEMOCTE TEPMH-
HOB «TeMIepaTypa IU1aBIeHHA» H «TEM-
nepaTypa 3amep3aHna» B IPHMEHEHHH K
KOMMNakTHBIM MaTepHaiaM.

OPHW A, onuceiBaloLlas pa3ivuHble
TeMnepaTypbl JIaBJIEHHA H 3amMep-
3aHHA KIacTEPOB, MONYYaET NOATBEPXK-
OeHHe KaK [aHHbIMH nabopaTOpHBIX
IKCMEPHMEHTOB, TaK H pe3y/bTaTaMH
KOMNBIOTEPHOIO MOeNnHpoBaHus. B na-
6opaTOpHH KNacTepk! MOMyYaloT, HCna-
PAA COCTABNAIOIIHE HX ATOMbI HITH MO-
NIEKyNBl H 3aTeM oca)kaas HX, MM mnpo-
CTO NMyTeéM «BBIOHMBAHHA» H3 TBEPABIX
KOMINaKkTHbIX MatepuanoB. Kaxum Obi
cniocobom Hu Bb1n NonyyueH KnacTep, Aa-
niee €ro MOXKHO H3Y4aTh B ra3oBof dase
HITH B BHIE BKJIFOYEHHA B HHEPTHON MaT-
pHLE.

Y106b! OT/IHYHTE TBEPALIE KIIACTEPSI
OT JKMOKHX, HeoOXOAMMO HAyuHTBCH
«BHIETbY», YTO TaKHe YacTHIk! ciocob-
Hbl BecTH ceba M Kak TBepable, H Kak
JKUOKHe Tena. TeBepable Tena XXecTKH U
HEMoaT/IBbI; TBEPIAOE TENO MOXHO,
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CBOBOAHAA 3HEPTMA —m8M8 ——>

TBEPAOE ——————————————————> XWUBKOE

COCTORHWE COCTOAHUE
COCYILECTBOBAHMWE TBEpPALIX U XXHUOKUX KNacTepoB B onpejeneHHoM uanasoHe
TemnepaTyp. MATL NPeACcTaBNeHHbIX Ha 3TOM PUCYHKE CXeM PacnonoXXeHo B Nopsg-
Ke NoBbIWeHWA TeEMNepaTyps! (CHM3y BBepx). Ha BEPTUKanbHOW OCKU KaXK4oW CXxeMbl
0TNnOXeHa cBO6OHaA IHePrMA KNacTepos, T. 8. WX BHYTPEHHAR 3HeprMa MUHYC Npo-
w“3BefieHre UX TeMNepaTypbl HA 3HTPONMIO (CTeNeHk HeyNOPAAOYEHHOCTH). TOPU30H-
TankHas OCb NPefCTasNAET Mepy XeCTKOCTHU KNnacTepoB: TBEpAble KnacTepsb! pacno-
NOXEHL! CNeBa, a XXugKue — cnpasa. MNpu camom HUIKOH TeMNEpaType (HUMKHAR Cxe-
Ma) MMHMManbHOW CBOGOAHOM 3Hepruen obnafaloT TONbLKO TBEPAbIE KnacTepsl, a
npu HanBonee BLICOKOW TeMnepaTtype (BepXHAA CXeMa) — TONbKO XUOKWE KNacTe-
pbi. OgHaKo B gUana3oHe NPOMEXKYTOHHbIX TEMNepaTyp (Tpu CpefHue Cxemb!) MUH-
MansHOW CBOBOAHON 3HEpruer MoryT obnajiath Kak XuUKue, Tak v TBepAble Kna-
CTEpb!; 2TK ABe hOpPMbI CYLECTBYIOT OQHOBPEMEHHO. [lpyrumu cnosaMu, Temnepa-
Typa nnaBneHus U TeMnepaTypa 3aMep3aHufA KNnacTepoB pasnuyHsbl.
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MOJEKY/bI-30HAbI, BKnoYeHHsle B KnacTepbl, NO3BONAIOT YYEHbIM OTNMYATL
XUKOe COCTOAIHWE OT TBephoro. Ha BepxHem pucyHKke HaTpPUeBbIn 30HA (KpacHeii)
BKNiOYeH B knactep U3 54 atomoB aproHa. MaobpaxkeHue nony4eHo Xan-NMuH Yxxa-
HeM u3 Hukarckoro yHueepcuteTa. 30HA MCNYCKaeT U3nyyeHue C pasnuyHoOn Jnu-
HOW BONHbI B 3aBUCUMOCTU OT TOr0, HAXO[UTCA N KNnacTep B TBEPAOM (BHM3y cneBa)
UNU XXUAKOM (BHM3y cnpaBa) COCTOAHWMW.

HanpuMep, TonkeyTs. HanmpoTus, xua-
KOCTH MATKH H MOOAaT/IMBbI — HENb3A
NMOJIOXKHTH NaNern Ha BOAY, €ro MOMXKHO
TONLKO ONYCTHTH B BONY, TIOCKOJILKY BO-
1a OKa3biBAeT HHYTOXHO MaJioe conpo-
tuBnenne. (KoHeyHo, ecnH CHiIa npH-
K/1aablBaeTCd MrHOBEHHO, TO Jla)e
JKHAKOCTb MOXET NOKa3aThCd TBEPOAbIM
TEIOM; 3TO XOpOILLUO 3IHAET MO CBOEMY

OnbITY Kaxablfl, KOMY NPHXOOHNIOCH MO
HEOCTOPOXHOCTH YNAacTh B MIaBaTeNb-
HbIft Bacceiin.)

Teepablit KnacTep HENONAT/IHB B TOM
CMBICTIE, 4TO ero KonebaHus orpaHHye-
HbI HeDONBLUIMMH OTKIIOHEHHAMH OT He-
KoTOpoH mpocTOR reoMerpHYeckol
KOHOHrypauns (HNH HeKOTOpOro 3Hep-
reTHYecKkoro MHHMMyMma). Tako#t kna-

CTEp MOXET MpeTepneBaTh MHIIHOH
MITH MENNHapa konebGauult B oqHOM KoH-
thurypauus, npexne yem nepefiner B
ApYyryio KoHbUrypauuio, ecni obnanaer
pocTaToqyHoOf BHYTpeHHeHl 3Hepruefl.
(Tunmynsi#t TBEpALIH KIacTEp coBepila-
eT okono 10 TpunnHOHOB KonebaHui B
cekyHay.) Xuoxkuil xhacrep nogaT/iMs B
TOM OTHOLLEHHH, YTO OH JIErKO Nepexo-
OHUT K3 oaHOH KOHGHrypauus B DYy
(M3 OHOTO 3HEPreTHYECKOT0 MHHHMYMA
B aApyro#). XXuakuit knactep MOXeT co-
BEPIUHTL BCEro JIHILUL HECKOJILKO Kole-
Oanmii I, MOXKET ObITH, HECKOJILKO CO-
TeH Konebauuil npexnae, YyeM nepeiiTH B
OPYryo KOHGHrypauu:o,

'LITOBH HMETH BO3IMOXKHOCTEL Hab-
NWaaThk TBEPOBIE H XKHIKHE Kia-
CTEPBI, OHH NOMXHb] HAXOOHTHCH B KaX-
[OM H3 3THX COCTOSHHW OOCTATOYHO
ponroe Bpems. Tak, XHIKHE KIacTepbl
AOMXHBI OCTaBaThCA B COCTONHHH,
noaobHOM KHOKOMY, AOCTATOYHO OAON-
ro, '-ITOﬁbI 33 3TO BPEMA OHH YCneJlH
NPOABHTE XapakTEPHbIE A XHUAKOCcTER
cBoiicTBa, ocobeHHO B3aMMoOIpeBpallie-
HHE MHOXECTBA IEOMETPHYECKHX KOH-
urypauuit nyrem GeicTpoi#t neperpyn-
NHPOBKH aTOMOB. TBepible KNacTepbl
OOJIXKHbI OCTABATBCH XECTKHMH M HeE-
NONAT/IHBLIMH, KaK W NONaraeTcs TBep-
ObIM TejIaM.

B HacTosIlee BpeMS ¢ NOMOLUBIO ca-
MbIX COBEPLUEHHBIX H&GODETODH bIX 3KC-
NEPHMEHTOB, IMO-BHAHMOMY, VYIO3E€TCH
pasnuyaTh XHAKHE W TBepIble KnacTe-
pbl. OcHoBo# OonblHHCTBA 3KCNEPH-
MEHTOB ABJISE€TCH BK/IFOYEHHE B KaXObIH
KJiacTep 4y)KepoaHO# MOJEKY/bl, OT/H-
yaroulefica OT aTOMOB HJIH MOJIEKY]l B
Kknactepe. Yyxepoauas monekyna —
3T0 cBoero poaa 3oHA. Cnekrp
MOJIEKYNbI-30HAA (T. €. XapaKTepHCTH-
YECKHE [UJIHHLI BOJIH H3NYYCHHA, HCNY-
CKaeMoro MJIH norioiaeMoro MoJeKy-
JI0M) 3aBHCHT OT €€ OKPY)KeHHs, a TaKxKe
oT camoit Monekynsl. CrnenoBaTensHo,
CMEKTP MOJIeKYNbI-30HN2, BKIOYEHHOR
B TBeDﬂblﬂ KacTep, JOJDKEH OTIHYATh-
CA OT CMEKTPa MOJIEKY/Ibl, BKIIFOYEHHOIM
B XXHAKHHA KnacTep.

OnuH M3 caMblX HaAeKHBIX NyTed
HHCHTHdJH KALlHH KJ1acTEPOB CBA3AH C na-
JEPHBEIM BOZG}')KHCHHEM MOJIEKYbI-
30HOA [0 H3IBECTHOTO IHEPreTHYeCKOro
ypoBH#. ([nWHa BONHBI J1a3€PHOr0 H3-
nyyeHHs, HeobXoaHMOro 1718 HHAYLUHPO-
BaHHA TakKoro Bo30y)xIOeHHsA, CylecT-
BEHHO 3aBHCHT OT THNAa MOJIEKYJibI-
J0HOA H OKPYXakILllUHX €¢ aTOMOB Kia-
cTepa.) 3aTem BTOPO#i Na3ep HacTpansa-
KOT Ha Takyw UIMHY BOJIHbI, TIPH KOTO-
poii yxe Bo30yK1eHHAR MOJIEKY/1a-30H
criocobxa HOHH30BATECA, T. €. NoA nek-
CTBHEM BTOPOro ja3lepa OTIUEN/IAETCH
OIHH H3 BHELUHHX 3TEKTPOHOB MOIEKY-
nel-30H0a. B pesynerare Monexyna-
30H/1 H BKJIKOYAOLLMIA €€ K1acTep npHob-
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peTaloT NoNoXKUTENbHbIR 3apan. Taxol
KJIACTEeP MOHO YCKODHTE B 3JIEKTPHUYE-
CKOM MoJNe ¥ TAKHM 0Dpa3om BeIIENHTD
13 cmecu. Jdanee knactep HaeHTHDHLIM-
pPYIOT MO Macce, T. €. N0 YHCIY BXOMAsA-
LUMX B €r0 COCTAB aTOMOB MJTH MOJIEKYJ]
(cm. ctateio: B. C. Jleroxos. JlazepHo-
HHIYUHPOBaHHBIE MPOLIECCH! B aToOMax M
monekynax, «B Mupe Hayku», 1987, Ne 1).

Tako#t noAX0/ K H3Y4eHHIO KJIACTEPOB
H3 AaTOMOB aproHa HCMNoNb30BaNH
10. Becurep u C. Jle#iTeunep u3 bepn-
CKOTO YHMBEpPCHTETa, a Takxe M. Xan n
P. ¥3rTon u3 KanudopHuiickoro yHu-
pepcuTera B Jloc-Anmxenece. lllseit-
uapckHe HccnenoBaTent BBOMMIIH Bonb-
LIYO MJIOCKYHO MOJIEKYTY-30H11, Ha3biBa-
emyto kKapbazonom. Kanudopuuiickue
yuyeHbl€é OCTAHOBHNHCL Ha OeH3one,
MeHblLLel Monekyne, no opme HaNnoOMH-
Hatowelt Tabnerky. Monexkynbi-30HbI,
BKJIOYEHHbIE B TBEP/ble KNacTeps!, na-
Ba/li y3KHE MoJIockl B CNEKTpax, Toraa
KaK CeKTPbI MOJIEKY/1-30HA0B B JKHIKHX
KiacTepax XapakTEpPH30Ba/MCh ILLIMPO-
kM nonocamu. (HecmoTps Ha HekoTO-
Pble TOHKOCTH B HHTEPNPETALHH IKCTIe-
PHMEHTANBHBIX JaHHBIX, APTYMEHTHI B
Mofb3y TAakuX XapaKTePHCTHYECKMX
CNEKTPOB NPEACTABNAKOTCA BonHe ybe-
JHTENbHbIMH. )

PE3VJIbTATE 3THX 3KCHEPHMEH-
TOB Ob17I0 NOKA3aHO, YTO NPH TEM-
nepatype 20—30 K (or —253 no
— 243 °C) nebonbiune KnacTepbl BEAYT
cebn KaK XHIKOCTH (LUIHPOKHE NMOJNOCHI B
criexTpax), a fonbllune — Kak TBEpIbIE
Tena (y3kue nojockl B cnexTpax). Kna-
CTEPbI MPOMEXYTOYHOIO pa3Mepa AaBa-
JIH CNIEKTPE1, CBHAETENLCTBYHOLLHE O Ha-
JIHYHH CMECH, B KOTOPO#H COCYILIECTBYIOT
W XHOKanA, H TBepaas dasbl.

INony4enHble wWBeHIIAPCKHMH H KaJTH-
hOpHHICKHMH HCCNIENOBATENAMH JaH-
Hble ABNAIOTCA BAXKHBIM LUATOM B 3KCTie-
PHMEHTANTLHOM M3YYEHMHM KJIACTEpOB.
CocyliecTBOBaHHE TBEPOBIX H XXHIKMX
KacTepoB [UIA OnpeleNeHHOro aMana-
30HA HX Pa3MEPOB, HO NPH (HHKCHPOBaH-
HOHM TeMrieparype Npeanojaraer, YTo
OHM JO/KHBI HMETh Pa3/IHYHbLIE TEMIIE-
pPaTyphbl IIAB/IEHHA H 3aMEp3aHHA, XO-
TA, KOHEYHO, 3TO NPEINOJOKEHHE HElTb-
3% CUMTaTh OKOHYAaTe/NLHO [0Ka3aH-
HbIM. B uneansHOM BapHaHTe celoBa-
no Obl NpH 3a1aHHOM pa3Mepe KiacTe-
POB M3MEHATh UX TEMIEPATYPY, HO ANA
BBIMO/THEHHUA TAKHX 3KCMEPHMEHTOB He-
obxoouMa CTOMb BBICOKAS TOYHOCTD,
KOTOpPO# TpyaHo noOMTLCA HA NMPaKTH-
Ke. [lna ToroyTobbi 3Ta runoresa crana
tdakToM, noTpebyroTCA NONONHHTEb-
HBIE HCCIIE/IOBAHMA,

Ipyrofi nyTe NpoBEpKH TEOPHH 3a-
K/IHOYAETCA B KOMINbIOTEPHOM MOMEH-
POBAHHH KJIACTEPOB, XOTH MOAENHPOBA-
HHE — 3T0 BCEro JIHLLIbL MOEeIMPOBaHHe,
a He HAcTOALMH 3KkcnepuMeRT. OnHako

€CJIH MMEETCH BO3MOXHOCTE MIPOBEPHTH
PE3YNbTATHI MOOETHPOBAHMSA, TO TAKHM
NYTEeM MOJHO OTKDBITh HOBbIE ABJIEHHA
H BBINOJIHHTE «3IKCMEPHMEHTBI», KOTO-
pole oBolinyTcs HAMHOTO JIeWIeBsie, YeM
peanbHbie nabopaTopHblie HCCnenoBa-
HHA. KoMnblOTEpHOE MOIENTHPOBAHHE
MOJKeT NoMoub H B paipaboTtke nabopa-
TOPHBIX IKCIIEPHMEHTOB.

[llupokoe NpHMEHEHHE KOMIBLIOTED-
HOrO MOME/HpOBaHus uenecoobpasHo
NpH H3YYEHHH TAKHX CHCTEM, ISl KOTO-
PHIX CO3M@HEI OOCTATOYHO NPaBAOINO-
nobHble TEOPETHYECKHE MOIENH, CITHIL-
KOM CJIOXKHBIE AN TOro, 4ToOBl HX
MOKHO ObINI0 NPHMEHHTH C NOMOLILIO
TONLKO Kapauaawa i Gymaru; Takosbi,
HanpuMep, MOJIe/TH NOBeaeHHs aTOMHO-
ro knacrepa. I8 ONMcaHHA MHOTHX Be-
LLIECTB BIIOJIHE NOHATHBI CHNbI, NeACTBY-
IOLLHE MEXAY OBYMSA aTOMaMH, TeM He
MEHEE pEelIHTh MaTeMATHYECKHE YpaB-
HEHHA JBHXEHHUSA [JIA CHCTEMBI aXe H3
TPEX B3auMONEHCTBYIOIMX ATOMOB HE
NMPeAcCTAaBJIAETCA BOIMOXHEIM, HE FOBO-
ps yxe o Donee cnoXHbiX cHeTemax. Bee
)K€ YPABHEHHA [IBH)XEHHA HECKOJIbKHX
ATOMOB HITH naXke HONBILIOTO YHC/Ia aTOo-
MOB MOHO MOCTENEHHO PELIHTD B LHp-
pPOBOM BHIE C MOMOILILIO KOMITBKOTEPOB.
TakuM NyTEM MOXHO NPOCIEdHTh 3a
NMOBEAEHHEM KaXOOro «aTtomMa» Mo-
OeJTH.

3neck OCHOBHOE BHHMaHue 6yneT yne-
NEHO MOJeNAM KIacTepoB H3 aTOMOB
aproHa, paspaborannbiM T. bekoM,
Xait-ITun  Yxonem, X. [eitBucom,
HOx. xennunexoMm, . Vatiniom u as-
TOpoM aaHHOM cratem B Ymukarckom
yHuBepcHTeTe. M3 nonyueHHOM Hamu
HHGOPMALMH Jlerde MpOoC/IednTh HIMe-
HEHHMA OTMENLHOIO KNacTepa BO Bpeme-
HH. MOXHO paccyMTaTh KO/IHYECTBEH-
HbIif napamMeTp — CPEIHIOK TemMmnepa-
TYpY KjacTepa, MoJHas 3HEPrHs KOTO-
pOro nNocTOAHHA, HJIM (YTO TO Xe) cpel-
HIOH 3HEPrHI0 KnacTepa, TEMIepaTypa
KoToporo nocrosuHa. (CpenHss TeMie-
paTypa He TONBKO npencrasnseT coboit
YyHCNeHHbIA nepeBoaHON ko3bduuHeHT,
HO H OTPaXaeT CPeAHIOK KHHETHue-
CKYIO HEPIHIO.)

Ba)XHO MOHATH, YTO 30ECh HMEETCHA B
BHAY 10 BbIPAXEHHEM «CPEIHAA TeM-
neparypa». OOHOKpPAaTHOE YCDelHeHHe
TeMNepaTypsl 32 Bech NMEPHOI CYILeCT-
BOBAHHA KJacTepa HMEET CTOJIb XKe Ma-
JI0 CMBIC/IA, KaK H YCPeHEeHHEe TeMIepa-
TYPBI 3a CTONb KOPOTKHHA mepHon Bpe-
MEHH, 3a KOTOpPbIN KaXKabili aTOM Kna-
CTEPA HE YCNEBAET HNH NMPAKTHYECKH HE
yCIIeBaeT CTONIKHYTLCH C APYTMMH aTo-
mamu., O6e1uHO MBI BepeM cpenHee 3Ha-
YeHHe 3a 5 MWIUTHOHHBIX None#t oaHo#M
MHJUTHOHHOMN JONH CEKYHALI; HMEHHO 3a
3TO BPEMN aTOMBI AproHa COBEpLUAIOT
HECKONbKO KonebaHui.

Mb! OOHapyXH/IH, 4TO I8 HH3KO-
JHEpPreTHYeCcKoro knacrepa u3 13 aro-
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COCYLWECTBOBAHWE TeepAbix 1 »x1a-
KWX KNacTepoB MOX>XHO MPOAEMOHCTPMU-
pOBaTk C NOMOLWbLIO KOMNLIOTEPHONO MO-
AenVpoBaHWA U3MEHEHWR BO BPEMEHM
CpefijHux TeMnepaTyp KnacTepoB u3 13
aTOMOB aproHa Mpwu pasHbiX NOCTOAH-
HbiXx aHeprusx. lpy HW3KOW 3HepruM
(BBepxy) knacTepbl BefyT cebf Kak
TBepgoe Teno, Npu BbICOKOM aHEpruu (s
LeHTpe) — Kak XWAKOCTb, a Npy NnpoMe-
HYTOUHbIX 3IHEPruax (BHM3Y) — U Kak
MWUOKOCTh, U KakK TBEpgoe Teno. TeMne-
patypa Knacrtepa NpAMO nponopuywo-
HanbHa €ero KWHEeTUYECKOW S3HEepruwm.
Kaxaowm TO4YKe COOTBETCTBYET WHTep-
Ban epemenn 5-10 2 ¢.
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MOB aproHa XapaKkTepHbI 04eHb HeboJIb-
1LIHE OTK/IOHEHHA OT ero cpeaunel Temmne-
patypbl. Tako# knactep Benet ceba kak
Teepaoe Teno. Hamuoro 6onee Bhicoko-
IHEPreTHYECKH# KnacTep HMeeT 3HauH-
TenbHO Donee BBHICOKYIO CPENHIOK TEM-
nepaTypy; B 3TOM cyyae H QIyKTyauuH
TeMIepaTypbl TaKXXe COOTBETCTBEHHO
Oonewe. Cyns no HEKOTOPBIM XapakTe-
PHCTHKAaM MOBeIeHHs TAKOTO KIacTepa,
MOXHO CYHMTATh, YTO OH HAXOAMTCA B
x»#oxoit ¢asze. Ecnu kiactepy npuoats
eute BonbiyI0 HEPrHIO, TO B COOT-
BETCTBHH C Pe3ynbTaTaMH MOENHPOBa-
HH# €r0 aTOMBI J0JIKHBI «HCNIAPATHCA»,
KaK ¥ cIef0BaJIO NpeanonaraTh.

Mexay 3THMH OBYMA NpedenbHbIMH
CHTYAUMAMH CYLUIeCTBYET [Hana3oH
3Hepruft, B KOTOPOM KJTacTepkl C MOCTO-
AHHOM 3Hepruet BeayT cebs oueHs cBOe-
00pa3HO: OHH OOCTATOMHO OONTO CY-
LUECTBYIOT B TBEPAOM COCTOSHHMH, 3a-
TeMm Gonee uMnu Mesee cayyaitHeiM 06-
pa3oM MTHOBEHHO MEPEXOAAT B XXHIKOE
COCTOAHHE TaK)Xe Ha CPaBHHTENLHO
MNIMTENLHOE BPEeMH, MOC/IE 4ero Bo3Bpa-
IIAKTCA B TBEPJOE COCTOAHHE H T. O.
Takoe cBoeoOpa3Hoe NOBEAEHHE Xapak-
TEPHO H ANA KIACTEPOB, COCTOALLMX H3
7, 15 unu 19 aToMoB aprosa.

Crnenyer noAYepKHYTb, ONHAKO, 4YTO
HE BCE KJAacTepbl NMPOSBIAIOT YETKYHO
TEeHOEHUHK K OJHOBPEMEHHOMY Cyllie-
CTBOBaHHIO B ABYX (ha3ax. Takoe noge-
[leHHe He XapaKkTepHO, Hanpumep, 1A
K/1acTepoB, cocTosIMX H3 6, 8 1 17 ato-
MOB aproHa, a Kiacteps! H3 6 aToMoB
MeOH, COrJIacHO pe3ynbTaraM MOOE/IH-
pPOBaHHSA, MNOKHBI CYILECTBOBaTh B
XecTKOH M MArkoH Teepasbix dopmax.
Monemuposanne, BbinonxenHoe . Ckapd
u k. IxoptHepoM u3 Tenb-ABHB-
ckoro yHHBepcuTera M VY. JlanamaHoMm
u3  TexHonoruueckoro HMHCTHTYTA
wT. JKOPIXKHA, MOKA3ano, YTO HEKO-
Topble GonbliMe KIacTEPhI XJIOPHAA Ha-
TPHSA MOTYT HMEeTh TBEpOble M KHIKHE
obnacTH OOHOBPEMEHHO B Pa3HBLIX Me-
cTax nopepxHocTH Kiacrepa. CornacHo
pe3ynbTaTaM MOOEeHPOBAHHA, MOJY-
YyeHHBIM YDK3HEM, MOBEPXHOCTHbIE 0D-
J1acTH KJjacTepoB H3 52 unu 55 atoMoB
4proHa TUIaBaTCA NPH TeMIlepaType Ha-
MHOIO HHDKE TEMMNEPATYDPhI MJIABNEHHA
caMHX KIacTepoB. JTH pPe3yJbTaThI
MOAYEPKHBAIKOT BAXKHOCTh NMOBEPXHOCT-
HBIX XapaKTEPUCTHK MPH HCC/EI0BAHHH
KNacTepoB B OTIIHYHE OT KOMMNAKTHBIX
MAaTepHaNOB.

Ilo mepe Toro kax Hebonblume Kia-
cTepsl npuobpeTaroT 3HEPrHi0, OHH
CTAHOBATCH MeHee JXKecTKHMH H Oonee
MOABHKHBIMH H MOTIYT HE€MOHCTPHPO-
BaTh pa3Hoobpa3Hoe noBenenue. B Oy-
ayieM 3To  pa3jHooOpasue CBOMCTB
MOXET CIIYKHThb LIEHHBIM «HHCTDPYMEH-
ToMm» AnA Gonee rnybokoro H3yueHHA
AB/TEHHUH NnaBJjieHUA H 3JaMECP3aHHA.
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Hayka n odweciibo

Opasckoe Kypy

MUIEMHOJIOTMYECKASA obcTta-

HOBKa B MA/IOHACEJIEGHHOM OBLe-
BOAYECKOM paiione CnoBakuM, Ha3bIBae-
MoM Opaso#t, naeT cepbe3Hblit moBoa
nns Gecnokofictea. O6 3TOM nHiLET
E. Mutpoea u3 HayuHo-uccnenoea-
TENbCKOr0 HHCTHTYTA NMpoduiakTHYeC-
Kol MenuumHbl B BpaTucnase. Haunnas
¢ 1976 r. B 3TOM palioHe 3aperHcTPHpoO-
BaHbl 22 cryyas pedKoro CMepTebHOro
HEeBpOJorHyeckoro 3abonesaHus, npo-
sBsioulerocs B cnaboymun. 3abonesae-
MOCTb HM BCE PacTerT: 3a NOCNeNHHE TPH
roga mopaxenb! 12 uenosek. Ewme 19
BonbHbIXx 0OHapyxeHbl B 150 kM K rory
6nu3 Jlyxeneka. «Hacenenue noutu B
naHukKe», — ropoput Mutposa. Cnabo-
yMHe, BCnbIXHyBLIee B CnoBakuM, HOEH-
TuHuMpoBaHo kak Oonesns Kpeiin-
tdensna—Axoba. Ot 3toro 3aboneea-
HHA YEJIOBEK YMHpPAeT 0DbIYHO He NO3Ke
yeM 4epe3 7 MecAleB NOC/e NOABIEHHA
MepBbIX CUMNTOMOB. 3aboneraeMocTs B
cpenseM B Mupe coctasnser 1-1076 B
ron. A B Opase uacToTa CHHApOMA
Kpeitudensoa—Akoba, cornacio Mut-
poBa, B HECKOJIbKO COTEH pa3 BhIlLE.
Cunapom Kpeiiudensna—Akoba Hano-
MHHEET CMeEpTelibHOe HH(EeKUHOHHOE
3abonepaHue, W3IBECTHOE MO HAa3BaHH-
€M Kypy, KOTOpO€ pPacnpoCTpaHe€HO B
nnemeHax abopurenoB Ilanya—Hosoit
I'BuHen. ¥V 3THX nieMeH B NOXOPOHHbIH
PHTYAJl BXOOAT MAHHNYNALMH C Oprana-
MH yMepLIero, B TOM HHC/IEe NOenaHue
mosra. Kpome Toro, cunapom Kpeito-
¢enbna—Skoba umeer OGnm3koe cxond-
cTBO ¢ GonesHer0 KPYNHOro poratoro
CKOTa, Ha3lbiBaeMOH KOpoBkHM De-
ILIEHCTBOM, HMJTH CrIOHTHQOPMHON 3Hue-
thanonarueil KPYNMHOro poraToro cKoTa.
H3-3a 3To#t Gone3nu B BenukobpHTanuu
B 1986 r. norubno 15 Teic. rONOB Kpyn-
HOI'O POraToro cKoTa.

Onacesns MuTpoBa pa3nensawTca
ApYruMH HccnepoBaTensiMiH. B Gomb-
HIHHCTBE CBOEM OHH NPHOEPKUBAIOTCA
MHEHHs, 4TO cHHaApoM Kpeitudens-
na—Skoba, Kypy u KopoBbe GelleHcTBO
npenctasnsaioT cobolt HeobOLIuHBIE MEN-
neHHble uHbpexkuuu, Gnuskue Bonesnm
OBeLl CKP3MH, HIH NoYECyXe, MPOABIAIO-
wefics B «rybuaToli» gereHepaunyd Mo3-
roBOH TKaHH H NOABNEHHH B MO3Te OTNO-
weHHlt cneunguueckoro ¢pubpunnsapHo-
ro Genka. . Ialiaywek, Bo3rnasnsio-
i 1abopaTopHIO MO H3YYEHHIO LIEHT-
panbHOll HepBHOW cucTeMbl B Haumo-
HaJIbHOM HHCTHTYTE HEBPOJIOMHYECKHX
paccTpoiicTB, HAapylIeHHH peyH H HH-
CynbTa H cOTpyaHHu4arowni c MuTpoBa,
Ha3Ban BenblWKY cuHapoma Kpeiin-
tdhensna—fAxoba B CnioBakum 0paBCKUM
Kypy. I'lo ero MHeHHI0, cnOHrHBOPMHAas

52

sHuedanonaTus KpYyNHOro poOTraTroro
CKOTa H OpPaBCKoe Kypy, a Takxe ObicT-
poe pacnpocTpaHenue novecyxu B CIIA
CBHAETENBLCTBYIOT O TOM, 4TO B 1970-x
rofgax Hayanach rnobansHas 3Inuaemus
uHbexMH «Kypy-Bupycay. «3abonepae-
MOCTB JIofiefl CTABHT CephE3HYIO Npob-
neMy», — npenocteperaer [afioyiuek,
KoTopsiit B 1976 r. 6611 yaocroex Hobe-
JIEBCKON MPEeMHH 3a TO, YTO YCTaHOBMII
3apasHOCTb KypYy UIA LIHMIAH3E.

[lo cnopam MuTpoBsa, ocobeHHO Tpe-
BOXHO TO, YTO OPAaBCKOE€ KYDPY MOXET
OLITH Pe3yNLTATOM 3apaXKEHHA UEJIOBe-
Ka oT osel, GonbHbIX nouecyxo#. Bo
MHOIHX c/ly4asX OpaBcKoro kypy 6osb-
HOHM 4acTo M TECHO CONMpPHKAacalicA ¢ OB-
namu. bonee Toro, HegasHo MuTpoBa
oOHapyxuna y oseu M3 OpaBbl Xapak-
TEpHbIE JIEr€HEpaTHBHbIE HIMEHEHHS B
Mo3sre. «Ecnu 3TH nasHble NOCTOBEPHBI,
MOM cKkenTHUH3M OyneT CHILHO MOKO-
nebnen», — 3aMeTHN CNELHAJIHCT IO
noyecyxe Mukpobuonor P. Poysep u3
Vuupepcutera CepepHoli Kaponuus! B
Ysnen-Xumn.

Bone3nn, nonoOHbie nouyecyxe, He
oyeHb pa3bopUHBLI B OTHOLLEHHH CBOMX
weptB. B BenukobGpuranuu 3a nocnen-
HHE HECKOJILKO MECHLIEB COCTONHMSA, M0~
X0XHe Ha crnoHrndopmHyo 3Huedano-
NaTHIO KPYNHOIO pOraToro CKOTa, Ha-
Gnronanuch y colepKalMxcs B 300mnap-
Kax aHTHJION M Y JOMALUHKX Kollek. Ha-
ceJieHHe KpaitHe B3BOJIHOBaHHO H3-3a 6o-
A3HH TOro, YTo 370 3aboneBaHue, Mo-
weT OwITh, mepenaeTcs 4YenoBeky, H Le-
Hbl HA TOBANMHY ynaiu. MHMHHCTEPCTBO
cenbckoro xo3sitctea CLIA Hayano npo-
rpaMMy KOHTpO/A 33 CnoHrHbOopMHOH
sHuedanonaTvell KpYNHOro POraroro
CKOTa: CKOT, BBO3MMBIH K3 CoenMHeH-
noro KoponescTsa, obcnenyercs, u 3a-
TeM 3@ HUM BeneTcn HabmioneHue.

Xotsa koposbe GeluencTBo B Benuko-
OpuTaHnn nosBHIOCh OLICTPO, nouvecy-
Xa H poACTBeHHbIe 3a00NeBaHuA, BKIIO-
yas cuiapoM Kpeiiudensona—Akoba, B
NMPHPOJE PAcNpPOCTPaHAOTCH M10xo0. U
€C/IH novecyxa B BenukoOpHTanuu nas-
HO H3BecTHa, TOo cHHOpoM Kpeiiu-
tdenvna—Axkoba BCTpeyaeTcs HewacTo.
Ho 70, 4t0 ¢ TpymoMm mnpoucxoout
€CTEeCTBEHHLIM TIyTeM, obneryaercs
«bnaronaps» TeXHOJIOrHYECKHM AOCTH-
wenusaM. «Ecnu oueHs nocTtaparthes,
GonesnsmMu THNA NOYECYXH MOXKHO B
KOHLIE KOHLIOB 3apa3uTh NOYTH moboe
JKHBOTHOE MNYTEM HHBEKUHH HHODEeKLH-
OHHBIX BBITAXEK HENOCPEACTBEHHO B
MO3r», — ormeTun P. Mapw u3s Bu-
CKOHCHHCKOro yHHBepcHTeTa B Manmco-
He. Kak ckaszan corpyanux Iafnyweka
Il. Bpayn, sBnsmoMics cCieLHaNHCTOM
no cuuapomy Kpeftugensna—SAxkoba.
MoXeT noHaaobutbcs 40-50 xuBOT-
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HAYKA 1 OBWECTBO

MEANEHHbBIE UH®EKLUWWU MO3TA

OBybl, KO3biI
KpynHbiid poraTeii CKOT

Mouvecyxa

CnoxrucopMean axyedanonaTi

KPYNHOTo pararoro ckota {xopoue
GeueHCTEO)

WMHdekuwoHHanA 3HUedanonaTus
HO pOK

BonesHs Kpenudensna—Hfkoba
Kypy CvuHppom
repcTMaHHa— Crpoccnepa

XPOHUHECKOE UCTOLWEHUE CO CNOHIM-
thopmHOM 3HYedanonaTHen

CnoHrndopmHan aHuedanonaTus

Hopku

Mogu

BanuTtu 1 YepHOXBOCTEIN
OneHb (B HEBONE)

HbAna, opuKC, QOMaWHRAR
Kowka

e MPATA

BEHA »

ABCTPUS

BCﬂbII.IJKA KYPY B CNNOBAKUU

YEXOCNOBAKUWA

NOMbWA

'®KPAKOB

NYXEHEK

BEHIPUA

@ BYAANEWT

HbIX, HO T€M He MeHee B HTOre yOacTcs
NOoOHTBCA mepenayy HHOEeKIHH.

Io xpaiinet Mepe 25 cnyuaeB CHHAPO-
ma Kpeiiudensna—Sxoba B 3ananubix
CTpaHax MOXHO CBA3aTh C TEXHOJIOrHye-
CKHMHM HOBLIECTBaMH, KoTopbie afny-
LLIeK B 3TOM CMBbIC/Ie HA3Ball LIMBHIIH30-
BaHHBIM criocoboM kanunbanuiMa. Tak,
no naHHeiM Bpayna, B 14 cnyuasx 3a6o-
NeBaHHE BO3HMKJIO MOCHE HHBEKLHH rop-
MOHAa pOCTA WM K€ FOHANOTPONHHA,
BbIIEJIEHHBIX H3 runodmia uenoseka.
BeposaTHO, TAKHX C/Ty4aeB HA CAMOM Jie-
e Bonbilie, nockonbky Oonesns HMeeT
JUTHTENbHBIH HHKYOaUHOHHBIR mepHon.
HM3pecTbl 3 cnyuas 3apa)KeHHs B pe-
3y/ILTATE NEpPecalkH Y4acTKOB TBepAOH
MO3roBo# 0B60TOMKH H3 TPYITHOTO MaTe-
puana. Kak MmuauMyM B 6 ciiyuasx 3apa-
YEHHUE NPOM3OLLIIO YEPE3 HECTEPUIILHbBIE
HHCTPYMEHTBI MM 3NEKTPOIbI, MPHMe-
HAeMbie B HeHpoxupypruu. B oaHom
cnyyae uHeKkUMs nepeaanach ¢ TpawHc-
MI2HTATOM POrOBHLbI H ELIE B ONHOM —
npu obpaborke 3ybroro kaHana.

CxonueiM obpazom B BenukoGpura-
HUM B Hauane 1980-x ronoeB He3aMeTHO
pacnpocTpaHuack CnoHrupopMHas H-
uedanonaTus KpynHoro poraToro cko-
Ta M3-32 HECYACTHOrO CTEYeHHA TEXHO-
norudeckux obcrosrenbcts.  Tyium
OBell, 3apa)KeHHbIX TIoYecyxofi, nepepa-
BarbiBannch Ha OenkoBble KOPMOBbIE
nobaeku ans nomaiunero ckora. Cxopee
BCErO B CBA3M C H3MEHEHHAMH B TEXHO-
7oruM nepepaboTku Bo3GyauTens nove-
CYXH CTaJl IonaaaThk B MHLLY H NPOHH-
KaTtk B KHBOTHbIX. Cefluac npaBu-
TeNbCTBEHHbIMH MOCTAHOBIIEHHAMH 3a-
NpPEILEHO BCAKOE HCNOMb3OBAHHE MpO-
AYKTOB nepepaboTKH TKaHeH »XBayHbIX
HUBOTHBIX [UIA MHTAHMA CKOTA, & TaKiKe

NOTPOXOB, KOTOPbIE, KaK CYHTAETCH,
MOFyT cOOepXaTh HHQEKUHOHHbIH
areHT MOYeCcyXH.

[Mpupona 3710ro  HMHGEKUHOHHOTO

are’Ta OCcTaeTcA HeACHOH, H npeanono-
JKEHHA O Hel BecbMa NPOTHBOPEYHBLI.

OueBnaHO, YyTO OH obnanaer HeoOBIY-
HBIMH CBOHCTBaMH: HE BLI3bIBAET B 3a-
pPaXKeHHOM OpraHM3Me HHKakoro Hm-
MYHHOrO OTBETa H YCTOHuYMB K BO3/ef-
CTBHUAM, TYOHTENBHBIM IS ADYTHX HH-
(heKUHOHHBIX areHTOB. BpayH ueThIpex-
IObl MOBTODH/T 3KCNEPHMEHT, OEMOHCT-
PHPYIOLLHH, 4TO BO30YAHTENb NOYECYXH
COXPaHSieTCA NaXKe MpPH TEeMIEPaType
+360°C, npu xoTopo#l pa3spyluawTca
AMMHOKHCNIOTBI M napbl OCHOBaHHM
JOHK u PHK. «370 cunsHo obeckypa-
JKHBAET», — CKa3a OH.

Kpome Toro, MHQEeKUMOHHBI areHT
MOYecyxH HeoObIYHO YCTOHYHMB K yib-
TPaHONETOBOMY H3NMYyYEHHIO H APYTrHM
BO3aeiCTBHAM, Pa3pylLaloLIHM HYKITEH-
HOBBbIE KHCNIOThI. OOHA U3 TOYEK 3peHHd,
KOTOpOH nNpHAEP)XHBAETCA H3IBECTHBIH
CMELHAIHCT NO MHOEKLHAM, NOA0OHBIM
noyecyxe, C. INpy3unep u3 Kamudopuuit-
ckoro yuuBepcuteTa B CaH-OpaHuucko,
COCTOMT B TOM, 4YTO HHOEKLHOHHBbIH
areHT noYecyXH npeacrasnser coboit
aHoMmanbHbll  GuOpHNNApHBLIA Genok,
KOTOPbLI# OTK/IAObIBAETCA B 3apajeH-
HOM MO3roBoft TkaHu, TOT 6ENOK, BO3-
MOXXHO, KaTanu3upyet obpa3losanue ca-
MOro cebs H3 HEKOEro HOPMANBHOIO
Genka, NPHCYTCTBYIOWLETO B MO3re; TpH
3TOM HET HYX/bl B HYK/IEHHOBOM KHCO-
Te. afinywex naxe BbICKal3as NMpeano-
JIOXKEHME, 4TO 3[1€Ch HI'PAeT POJb KaKoii-
TO «MHHEDPan»,

Ilo muennio Poysepa, rumoresa o6
HCKIrOYHTENnbHO OenkoBolt mpHpone
BO30yAMTENA NOYECyXH CTAHOBHTCH BCE
MeHee BEPOATHON. AHATH3HPYSA pe3yib-
TaThl BO3AeACTBHA HI/IyYEHHA H Tenna,
OH MPMLLUES K BBIBOAY, YTO MH(EKLHOH-
HbI areHT — 3TO MaJIeHBKH# BHpYC.
Jpyriie 3KkCnepUMEHThI IPOAEMOHCTPH-
POBA/IH  CYLLECTBOBAHHE DA3THYHBIX
«LITAMMOB» MOYECYXH, CBHAETENLCTBYA
O NPHCYTCTBHH KAKOT0-TO FeHETHYECKO-
ro Marepuana. [lpasaa, Poysep onaca-
€TCH, YTO HEKOTOPbIE Pe3yNnbTaThl 005-
ACHAKOTCH 3arpA3HEHHEM.

Hanbonee nonynspHa cpead cnenua-
JIHCTOB MPOMEXYTOYHAA TOYKA 3PEHHHA,
a HMEeHHO: HH(eKUMOHHBIN areHT noue-
CyXH mnpenctaenseT coboil 3amMiueH-
Hy0 OenkoM HebONbILYHO HYKJIEHHOBYIO
KHCIIOTY, pa3Mepbi KOTOPO#R cTONMb Ma-
7B, 4TO OHA HE MOXET KOAHpoBaTh Oe-
JIOK, HO BCE )K€ HECET HEKOTODYIO reHe-
THYECKyI0 HH{opMmauHwo. CTOpOHHH-
KOM 3TO#t rumnoTe3sl sBnfercs Mapiu.
B crneunduueckom Oenke, BbIneEHHOM
M3 3apa)keHHOTr0 MOo3ra, oH obHapyxun
dparMedT muTOXOHApHanbHON [HK.
[Noka He ynanock NoKajaTh, YTO Takas
JHK npHcyTCTBYET NHLIL B 3apaXeH-
HbIX MOYECYX0l TKAHAX, 4TO MOCAYHHIO
Obl moKasaTeNnbCTBOM €€ PONH. *

IMouemy OGonesns Kpeludensna—
Axoba crons pacnpoctpanena B Opase?
Kak OyaTo HHKakMX TEeXHOJIOTMYECKHX
NOBOMIOB K TOMY He Owino. BoamoxkHo,
MPHYHHA 3[eCh reHeTHYecKan. DKCepH-
MEHTHBI MOKA3IBLIBAKOT, YTO MYTALIHH B Te-
HE, KOMHPYIOUIEM HOPMANbHLII MO3ro-
Bolt 6enok, MoaudHKaLKA KOTOPOIo Xa-
pakTepHa /17 NOYeCcyXH, MOTYT B/IHATH
Ha No/IBePKEHHOCTH XXHBOTHEIX 3abose-
Banuw. J1. Nonsndapb, a Takxke bpayn
u [alinymiex ¢ KonneraMH oOHApYKUTH
crienH¢pHYecKHe MyTaLHH B 3TOM reHe ¥
NATH HEPOACTBEHHBIX APYr APYry 4eno-
BeK, cTpanarumx cuHapomoM Kpeitu-
benbna—Axkoba; B X YHCIIE — HECKOJIb-
KO OpaBCKHMX CJIYHYaeB.

HTax, opasckoe Kypy, BO3MOXHO, AB-
JNIAETCA PEe3yNbTAaTOM BO3AEHCTBHA HH-
(heKIIMOHHOTO AreHTa HA TEeHETHYECKH
YYBCTBHTENbHBIX K Hemy mone#t. Ilo
MHeHHI0 MuTpoBa, BaXkxHsl 06a dakTo-
pa. B Opage nonosuHa cnyyaes 3abone-
BaHHA NPOM30ILJIA B CEMBAX, TAE YXe
Ob1H TakHe GonbHBIE. 3TO MOMIEDKH-
BaeT THIIOTe3y O reHeTHYecKOH npu4H-
He. B 10 e Bpems y MHOrUX 6O/TbHBIX
HeT MyTauH# BCOOTBETCTBYIOLLIEM I'EHE.
PesynbTaTel nonbiToK [aiioyiiexka ©
MHTpPOBa pellHTh OPABCKYIO 3aranky
HHTEpPNpeTHPYIOTCHA HEOAHO3HAYHO.
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PacripocTpancHue CeEMsH

MYpaBbSIMU

TbicAYM BUJOB pacTeHUn gNnsa pacrpocTpaHeHUs CeMAH HyXX4arTcs
B nomMowymn mypasbeB. YToObl 3T HACEKOMbIE NMepeHoCUnn CemMeHa,
He noBpeXxXgas ux, pacTeHns UMeKT crneynanbHsble nuiyesbie
npuMaHKun n gpyrue rnprucrnocobneHns

CTUBEH H. XEHAN, SHAPIO AX. BUTTHU

TOBbI pacnipocTpaHATL CBOH Cé-
queua KaK MOXHO LUHpEe H Oa/b-

Lile, PACTEHHA YacTO MOJb3YIOT-
C5l MOMOILILIO XXUBOTHBIX. ¥ OZIHHX pac-
TEeHHH ceMeHa MOryT Ha BpeMS NpPHLUEN-
JIATBCA K LUEPCTH 3Bepell WM MephAM
nTHU. ¥ OpYrHx, B TOM YHCIIE ¥ KYIBTYP-
HbIX TNJIOAOBLIX NA€PEBLEB, CEMEHA MpPO-
TNaThIBAOTCA TMIOAOANHBIMH JKHBOT-
HbIMH M NMPOPACTANOT MOC/Ee TOro, Kak
NMOKMHYT OPraHH3M >HBOTHOIO C 3KC-
KPEMEHTAMH WIH OTPBIXKOK. OaHako
CEMEHAa PacIpoCTPaHAIOT HE TOJBLKO MO-
3BOHOYHbIE YXUBOTHBIE; B 3TOM BeJIMKa
TakXe poNb MypPaBbeB.
. bHOnNOrH TONBKO HAuYMHAKOT pa3bu-
paThCcA B CHEUMATH3IMDOBAaHHBIX MeXa-
HH3MaX, CTaBfILHX MYpaBbeéB B YHCJIO
OCHOBHBIX ()aKTOPOB pacnpocTpaHeHHs
pacTeHyll Mo 3eMHOMYy wapy. B camom
nene, pacTeHWs, PacCENAOLIMECH MpH
NOCPEACTBE MYPaBbEB, BCTPEYAKOTCA B
pa3NHYHbIX IKOCHCTEMAX HAa BCEX MaTe-
pHKax kpome AutapkTHabl. Celiuac u3-
BecTHO cBhilie 3000 BHOOB LIBETKOBBIX
pactennit 3 60 cemeiicTB, pacnpocTpa-
HAKOLIMXCA TAKHM NMYTEM, ¥ CIIHCOK 3TOT
BCE MOMNOJIHAETCH.

Mexay pacTeHHAMH W MYPaBbAMH,
Pa3sHOCALLNMM HX CEMEHA, CKIIalbiBaeT-
CA HCTHHHBI MyTyanH3M, T. €. B3aUMO-
BBLITOAHBIE OTHOLUEHMA. MyTyanuiM
BO3HHK HE3aBHCHMO B CTOJb MHOTHX
rpynnax pacTeHHil, 4yTo, BUOAHMO, MOX-
HO FOBOPHTB O CH/ILHOM, MHOTOKPaTHO
NOBTOPABLUEMCH B XOJl€ 3BOJIFOLIHH [1aB-
nexuu oTbopa, cnocoberBoBaBiIEM ero
nosenenuio. Ilpoleccy ecTecTBEHHOIO
orbopa, CBA3AHHOIO C MYTYAIHIMOM
MEXAY PACTEHHAMH H J>KHBOTHBIMH,
3BOMIOUHH MEXBHIOBbIX OTHOLUEHHHR
TAKoro poaa M co3aaBaeMbiM HMH 3KO-
JIOTHYECKHM TIPEHMYILUECTBaM H MOCBSH-
LLEHA T4 CTATHA.

EcTe oBa pa3nHyHbIX MeXaHH3IMa pac-
NPOCTPAHEHUA CEMHAH pACTeHHH mpu
ydyacTHH MypasbeB. Ilepswift 0BycnoB-
JIEH HECOBEPLUEHCTBOM MNOBENEHHA MY-
PaBLEB-)KHELIOB, KOTOpLIE cobDHMpaloT B
O0NBILIOM KOJTHYECTBE CEMEHA U nepeTa-
CKHBAIOT MX B CBOH rHe311a, a 3aTeM no-

efJaloT. JTH HACEKOMble 4acTh CEMAH
TEPAKOT MO AOPOre, a YacTh CKialbiBa-
HOT B NMOA3EMHBIE KNaA0Bbl€, HO MOTOM
Tyla He HaBeAbIBarOTCA. TakHe cemeHa
NpopacTalT H PacTeHHE MOABNAETCA B
HOBBIX MECTax.

INockoneKy MypaBbH BCe-TakH noena-
10T Gonbllie ceMsH, YeM POHAIOT HITH He-
yOayHO NpAYyT, ONHCAHHBLIA MEXaHH3IM
OKa3bIBACTCA Kyla BbITOIHEE ANA MYy-
PaBLEB, HEXKENH JUIA PacTeHHH, KOTo-
pbl€ NHLIAKOTCA OCHOBHOR Macchl ce-
msH. [To3aToMy pasHOC CEMAH MYpaBbsi-
MH-)KHellaMH cnenosano Obl OTHECTH K
no6GouHsIM 3¢ hexTaM NHTaHHA CEMeHa-
MH, a He K MyTyanusmy. [delficTBHe 3TO-
ro MeXaHH3Ma OrpPaHHYHBAETCH TMOYTH
HCKJTHOMHTENIBHO 3acyUUIMBBIMH 00na-
CTAMH.

Hac Gyner uHTEpecOBaTh BTOPOH Me-
XaHHU3M panpocTpaHeHUs CEMAH, MPHH-
UHNMANBHO OTNHYHLIA OT nepBOro M
umMmerommi ropasno Gosblliee 3HAYEHHE B
npapone. B 3TOM MexaHHW3Me yuacTBY-
HOT PAacTeHHA, ¥ KOTOPBIX Pa3BHBaKOTCH
Tak Ha3blBaeMbie 3N1allOCOMBbI — XHPO-
conepxxaiine obpa3oBanud, npusneraro-
LLIHE K CEMEHH MJTH NPHKPEIJIEHHBIE K He-
My. DnallocoMel ChnyXaT NPHMaHKON
Ans MYpaBbeB, H T€ YHOCAT CEMEeHa
BMecTe ¢ InaftocomamH K cebe B rHe3no.
Tam o0OHTaTeNH KONOHHH CBEAAIOT
3naftocoMy, a ceMs BbIOpachiBalOT, He
HAHOCH eMy yilepba.

I1pu 3TOM PACTEHHIO HE NPHXOAHTCH
XEpPTBOBATE CBOHMH CEMEHaMH paaHn
NPONHTAHHA MypaebeB. TakHe OTHOLLE-
HHA, NMOJIY4YHBILHE Ha3BaHHE MHDPMEKO-
XopHusa (OT rped. «MHpMEKC» — Mypaseit
H «X0pe» — NPOJABHIAKCE, pacnpocTpa-
HAKOCH), MO-BHAHMOMY, MOXHO CYHTaTh
HCTHHHBIM MYTYaJlMi3MOM, Tak Kak OHH
BbITOOHBI ¥ MYPaBbfAM, TACKAIOLIHM Ce-
MEHa, M pacTeHusM, 06pasylolHM
3natiocoMbl.

B xone 3Bomonuu 3nafocomMel B Ka-
4yecTBe NPUMAaHKH [UIA MyPaBbeB MHOTO-
KPaTHO MOSB/AJIMCH B Pa3fIHMHBIX Ce-
MelicTpax pacTenui. Ouu Becbma 00b1y-
HBbl /1A PACTHTENBHOCTH BIIAXHBIX Jie-
coB Esponel W BocTOuHOM yacTH Cepep-
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HOM AMEpHKHM, CYXHX KYCTADHHMKOBLIX
coobutects BocTouno#t ABcTpanum, a
TaKX€ PacTHUTeNbHBIX cOoO0ilecTB Ha
ore AQpHKH.

Yaiue Bcero B cemelicTBE NIHILIL HEKO-
TOpBIe BHIOb!I PacnpoCTPaHAIOTCA C Mo-
MOLIBIO MypaBbeB. Hanpumep, B
OrpoMHOM poae ocok Carex TONBKO Y
HECKONbKHX BHMIOB HW3BECTHBI 3nakoco-
Mbl, obecrnieynBaroLIMe, Kak Ob10 noka-
3aHO, Pa3HOC ceMAH MypaBbfAMH. MHO-
rHe ApYrye BHIbI TOrO Xe poaa paccens-
FOTCA C NOMOILbI BObl HJIH MO3BOHOY-
HbIX %#1BOTHBIX. Cpenn pacTeHufi pona
Trillium, OTAHYAIOLIHXCA KDPYNHBIMH
LIBeTKaMH, Y PAla BHAOB ceMeHa cHab-
JKeHbl 3nalfocoMaMH W pacnpocTpaHsa-
IOTCSH MYpPaBbfiMH, TOFa KaKk y APYrux
dbopm nnoael MACHCTBIE H pacceneHue
COBEpLUAETCA NPH MOCPEACTBE TM03BO-
HOYHbIX. DTH NPHMEPHI, B3AThIC W3 (H-
JIOTEHETHYECKH O4YeHb MAaJIeKHX rpynm,
[OKa3LIBAKOT, Y4TO MHPMEKOXOPHA MO-
XeT BO3HHKATL HE3ABHCHMO B DaMKax
OTAENBHOrO poaa.

EPBbIM MHpMeEKOXOpHIO noapob-

HO uccnenopan Gortammk Moxan
Pyrrep Cepuannep 3 VYnncaabckKoro
yHuBepcuTeTa B llseiwn; B 1906 r. oH
onybnukoBan 0630p MHPMEKOXOPHBIX
pacTeHmit esponefickoit dopst. ITprme-
HHMB KOMHYECTBEHHBIN 3K EPHMEHTANb~
Hbif nmoaxon, CepHaHmOep YCTAHOBHI
Bonslioe 3Ha4YeHHE MHDMEKOXOPHH 1A
GonbLIMHCTBA eBpONeHCKHX THNOB pac-

PACTEHWE TRILLIUM PETIOLATUM 06-
nagaeTr pAAOM OCOBEHHOCTEeW, MobYX-
AaWux MypaBses pasHOCUTL ero ceme-
Ha. LlBeTok pacnono)eH HeoBbIYHO
ONM3KO K 3eMne, 4TO NO3BONAET My-
paBbAM Nerko focraTe cemeHa. Ha ce-
MEHax MMeloTCH BoraTbie XUupamMu npu-
AaTKW, Ha3biBAaEBMbIe 3NaN0COMaMK, KO-
TOpblE BECbMa NpUBNEKaTeneHbl AnNA
Mypasbes. OHW OTHOCHT CeMeHa C 3nawo-
comaMmu K cebe B rHesfio, rae chbepawnTt
3NanocoMy, a caMo cemsi BbibpachiBaioT,
nocne 4ero OHO MOXET NpPopacTH.
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PACTEHMWE DICENTRA CUCULLARIA (cnesa) B KOHLE BECHBbI
poHsieT cHab>KeHHble 3NanocoMamMm ceMeHa 13 KopoBouek (8
cepeguHe). Cnpasa NokasaHbl 4 CeMeYKa C 3nanocoMamm

THTENBHOCTH. Pe3ynbTaThl MHOXKECTBA
€r0 MoJIEBbIX ONBITOB C PA3/IHYHBIMH BH-
nOaMH pacTeHuit noka3jasiM, YTO NpH BO3-
MOXHOCTH BbIOOpa MYDaBbH TIPEANOYH-
TAKT CEMEHA C 3N1al0COMAaMH.

XOoTA H3yueHHEe PacTeHHil-MHPMEeKO-
XopoB Hawanock B EBpone, GoTanukH
ckopo obcnenoBasii PACTHTENBHOCTD H
APYrHX KOHTHHEHTOB. IlocTeneHHO K
CIHCKY MHPMEKOXOPOB A0DaBuIHCh pac-
Tenus CepepHo#i ¥ I0xHoN AMeprku. B
Espone u CeepHo#t AMepuke GONbIIMH-
CTBO HX COCTaBJIAIOT TPaBAHUCTHIE pac-
TeHHA BJIAXHBIX JIMCTOMNAAHBIX THCTBEH-
HBIX J1eCOB (NEPBBLIM 3aMETHJI 3TY 3aKO0-
HoMepHocTh eule CepHanpep). B Jla-
THHCKOH AMEpHKEe MypaBbH DPa3HOCAT
CEMEHA MHOTHMX Tpas, 3NHGHTOB X JTHaH
TPONHYECKOro ACXKIEBOro Jleca.

MupmMekoxopsl 0coBeHHO MHOTOYHC-
JieHHbl B ABCTpa/iHH H Ha lore AQpHKH,
rie OHH TIPEeCTaBNeHbl ITIaBHbIM 00pa-
30M JKECTKONMHCTHBIMH KYCTAPHHKAMH,
NMPOH3PACTAOIUMMH HA ApPHAHBIX NOY-
Bax, OenHbIX MUTATEIBHLIMM BellleCTBa-
MH. B 1975 r. P. Bepr 3 YHuBepcHTeTa
B Ocnio ony6nuKoBan pe3yibTaThl CBOMX
HCCenoBaHKit, COrnacHo KOTODbIM B
AscTpanuu okosio 1,5 Thic. BHAOB M3
87 ponoB pacTeHHil pacnpoCTpPaHAETCH
npH y4acTHH MypaekeB. B cneunguuec-
KHX PACTHTENbHBIX coobuecTsax IOx-
HOl AdpHku, HMeHYyeMbIX «huHOOLIN,
BCTpeyaeTcAa DOoJiee ThICAYH MHDPMEKO-
XOpHbIX BHAOB. Benywmecs ceftuac uc-
CNEJOBAHHA XHBOIO MHDPa TPOIMKOB,
HECOMHEHHO, JFHAYMTENLHO TMOMOJIHAT
ITOT CIHCOK.

TakcoHomMuueckoMy pa3noobpasuio
pacTeHuit ¢ analocoMaMH COOTBETCTBY-
eT ¥ IHpOoYalLuKil ACCOPTHMEHT PacTH-
TEeNbHBLIX TKaHell, NPEeBPaTHBIUHXCA B
CTPYKTYPbI [UA IPUBJICYEHHS MYPaBheB.

YV pana sunoB, Hanpumep y Dicentra
cucullaria, »nattocomMa oOpaayeTcs M3
pa3pocuierocs yyactka obonouks ceme-
HH. Y IPYrHX BHIOB, B YaCTHOCTH Y LiBe-
TYIIHX BECHOM NEe4YeHOUHHIl, NMpoMu3pac-
TawWHX Ha BocToke CepepHolt AMepH-
KH, 271alHOCOMBI NMPOMCXOOAT M3 4YacTH
CTEHKH 3aBA3H, OKpyxawoiuefi cems. B
pone Carex 3nallocoMbl BOIHHKAIOT H3
TKaHW NMpULBETHHKA, obnerarollero 3a-
BA3b. M3aBecTHBI cry4yau, Koraa 3naio-
COMaMH CTAHOBATCH H HEKOTOpBIE OpPY-
M€ OprafHbl UBETKOBBLIX pacTeH .

Pa3snoo6pa3ue npoHCX0oXAeHHA 371aii-
OCOM — XOpOLUHil NpHMED KOHBEp-
FEHTHON 3BOJIFOLMM, NEMOHCTPHPYHO-
LLIMA, KaK pa3nuuHbie no dpopme 1 HyHk-
LIMSM CTPYKTYPEI MOTYT npeobpa3oBbl-
BATbCA B MpOLECCe €CTEeCTBEHHOro OT-
fopa 1 npuobpeTaTh OAMHAKOBOE C KO-
JIOrHYECKON TOYKH 3PEHHS Ha3zHAYEHHE.
B cnyuae 31aocoM pacTHTE/IbHbIE TKa-
HH, NEPBOHAYAIILHO HIPaBILKE PONb 3a-
ILHTHI OT HAaceKoMbIX-pHTO(aros HIH
HHBIX (pakTOpOB, npeTepnes OCHOXHMH-
YeCKHE H CTPYKTYDHBIE M3MEHEHHS,
MPEBPATHIIHCh B THILIEBbIE MPHUMAHKH
LU MYDaBLEB.

nalocoMBl COCTOAT M3 CHIBHO BH-
NOM3MEHEHHBIX KJIETOK, COAEPXKALIHX
KPYMHBIE BAKYOJIH — OKPYXEHHbIE MEM-
OpaHo# MONOCTH, 3aMOJTHEHHbBIE CMECHIO
pa3NHYHbIX MHTATEIbHBIX BellecTB. HM3-
VYMB LUHPOKHH KpYyr pacTeHHH-MHpMe-
Koxopos, A. Bxe3uHckH u3 MiOHXeH-
CKOr0 YHMBEDPCHTETA YCTAHOBHJI, YTO B
anatocomax conepxutca OoraTwil Ha-
60p KMPOB, HPHBIX KHCIOT M MPOYHX
HEODXOOMMBbIX JKMBOTHBIM BEILIECTB.
Tak 4TO MYpPaBbH MOTYT HCIOJNIL30BATh
31af0COMBI B KAYECTBE IMTHILH,

BONBUIMHCTBO MYDPaBbLEB BCEAHbI:
OHM E€OAT HACEKOMBIX H Pa3NHuHbIK Ma-

(BHM3Y) M 4 cemeuKa, M3BNEYBHHbLIE U3 MYCOPHOW KaMepbl My-
paBerHMKa. XOTA 3nanocoMbl NOCNEAHUX CHEfEHbl, CeMeHa
MOTYT npopacTh B Boratom noudee.

TEpHAl PACTHTEIBHOTO M XHBOTHOTO
NMPOHCXOXKIEHHA, KOTOPbIA HAXOOAT Ha
NOBepPXHOCTH TouBbl. [o/mkKHO OBITH,
31aHi0COMBI M PHKPEIJIEHHBIe K HUM ce-
MEHa XHMHHUECKH HMHTHDYIOT KHBOT-
Hbi€ TKaHH, YTO NoOyXaaeT MypaBbeB
XBaTaTh MX.

SnatiocoMbl, BO3IMOXHO, BKIHOYAIOT
H MHblE XMMHYECKHE KOMIOHEHTHI, Bbi-
3bIBaloLINe HYPaKHPOBOUYHBIE NOBEIEH-
yeckHe peakiMM wMypaBbeB. [1. Map-
wiana u3 Yuusepcutera B Heio-Mekcu-
KO M €€ KOJIJIErH BblJEJTHIIH U3 3/1aH0CcoM
eBponefickofi nytuncTol duanku ( Viola
odorata) cneundHYeCKoe BEILIECTBO —
NoNnApHelfl nHNUA 1,2-nMOonenH, ABNAO-
WKHHCA aTTPakTAHTOM [UIA MYDABBLEB.
CxonHoe coenunenne Obiyi0 oOHapyxe-
HO B 3nafiocoMax ABYX aBCTPAJTHHACKHX
KycTapHHMKOB — Acacia myrtifolia v Te-
tratheca stenocarpa.

3HayeHHe ITHX BELLIECTB [UIA MyPABbEB
MOKa HEe BIIOJIHE ACHO, OOHAKO HX MpH-
CYTCTBHE ¥ MHDMEKOXOPHBIX pacTeHHil
Ha NMPOTHBONOIOXHBLIX CTOPOHAaX 3€M-
HOrO 1Uapa roBOpHT O TOM, YTO 31ecCh
HMeJla MECTO KOHBEPreHTHas 3BOJIHO-
una. Kpome Toro, nogobHoe cxoncTeo
HAaBOAMT HA HMHTEPECHOE Npeanonoxe-
HHe, 4TO 3naflocOMBI MOTYT BbI3bIBaTh Y
MYDPaBbEB HE TOJILKO peakuuk cobupa-
HHA KOpMd, HO M [IpYrHe BPOXKIEHHLIE
TUNbl NoBeneHHA. Tak, WIBECTHO, 4TO
ONeHHOBas KHCIOTa nobyxoaeT HeKo-
TOPbIX MYpaBb€B BLIHOCHTbL M3 rHe3aa
norubiumx ocobelt. Boimoxuo, analo-
COMBI, COIEPKALLIHE ITO BELLECTBO, YHO-
CATCA MYpPaBbAMH MO TOH e NpHYHHE.

OMHMMO nHIWEBBIX NPHMAHOK —
analocoM —  MHPMEKOXOPHBbIE
pPacTeHHA HHOTA HMEIOT H IPYrHe Mop-
thonoruueckue npucnocobnexus, obner-
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YajoLHe NMonagaHue cCeMsAH B MecTa, No-
cellaeMble MYpaBbAMH, ¥V HEKOTODBIX
pactenuft crebnn W noberu, HecyluHe
I10Asl, CTONbL TOHKH M rubKH, 4TO Npu
CO3pEBaHHH CEMAH CKJIOHSIOTCA MOYTH
00 3eMIH, OKa3biBafACh Ha nyTH dypa-
WHDYIOIIHX MYDPaBbeB,

Jlpyrue pactenus nperepnenu Gonee
rnybokue Mopdonoruyeckue HiIMeHe-
Hua. K npumepy, y ocokd Carex
umbellata uBeToHOCHBIN nober oueHn
CHIBHO YKOPOYEH M ceMeHa (BMeCTe ¢
OKPYXAaIOLLIHMH HX TKaHAMH) cO3peBa-
IOT ¥ caMol 3eMJIH, Tak 4TO BCe BpeMs
npebpiBal0oT HA TOM YPOBHE, rae My-
paBbM HILYT CBOH KOPM.

Elite pe3ue BbipaxkeHbl Moponoruye-
CKHe uiMeHeHMs y Trillium petiolatum,
npou3pactaowiero Ha 3anane Cesep-
HOMt AMepHKH. BOJIBLUHHCTBO BHIIOB pO-
na Trillium ¥uMeeT OOMH LIBETOK H TPH
JIUCTA, PACNOJIOXKEHHBIE HA BEPXYLLUKE
Bbicoxoro (no 30 cMm) crebna. Ay T. pe-
tiolatum xpynHpl#t 3aMeTHBI# LBETOK
obpa3yercs coBcem ONMHM3KO K 3EMIIE, H
TaMm T. €. B JHOCTYINHOM [JIA MYpPaBbeB
MECTE,BEI3PEBAIOT CeMEHa, cHabXXeHHbIe
anaiiocomamu. Kpome Toro, eciu 6p1 y
T. petiolatum, xaK y Npo4HX BUIOB TOIO
#e pona, JIMCTbA POC/IH MYTOBKOH non
LIBETKOM, OHHM OKa3aJiuck Obl mpsaMo Ha
NoBepXHOCTH rpyHTa. OnHako y 3Toro
BHOA NIUCTHA XOTH H NPHKPENNAKTCA K
crebnio B 0ObIYHOM MecTe, T. e. non
LIBETKOM, HO JINCTOBbIE MIACTHHKH CH-
[IAT HA KOHLE JUTHHHBIX YePELIKOB, NpH-
NOAHHMAKILHX JTHCTBA Had OBETKOM
Tak, uTo6blI OHM pacnonaraixce bonee
yonobxo nns dorocuuTesa. Kopoue ro-
BOpA, THNHYHAA 08 pona Trillium «ap-
XHTEKTYypa» pacTeHns obpailieHa B CBOIO
NpOTHBONONOXKHOCTL. YTobBl  naTk
pa3yMHOe 3BOJIIOLHOHHOE O0BACHEeHHE
Takoh topmel T. petiolatum, cnenyer
NpeAnoNoXuUTh, YTO PacnpocTpaHeHHe
CeMAH MypaBbAMH obecnieunBaeT
OrpOMHbIE NMPeUMYyILIecTsa.

Jna Gonee 3ddexkTHBHOro pacnpo-
cTpaHeHHs CeMAH Y MHDMEKOXOPOB MO-
ryT TaK)Xe H3IMEHATBLCA CPOKM MX cO3pe-
BaHus. B 30Hax ¢ ymMepeHHbIM KJIHMa-
TOM y DONBLIMHCTBA TAKHX PACTEHHI ce-
MeHa H 3/1al0COMBI CO3PEBAIOT YXKe paH-
Hei#l BecHOi. B 370 Bpemsa TPynb! HACEKO-
MBbIX, YaCTO COCTABJIAIOLLHE OCHOBY pa-
[IHOHAa MYPaBbeB, BCTPEYaKTCA ropasino
pexe, YeM JIETOM, KOrZa 4YHMCIIEHHOCTh
HACEKOMBIX MHOrOKPaTHO BO3PacTaeT,
Taxum oOpa3oM, pacTeHHs, Y KOTOPLIX
3penbie MaflocoMbl MOABNAKOTCA Bec-
HOH, OyAyT HCIOBITHIBATL MEHBIIYIO
KOHKYPEHIIMIO 33 BHHMaHHe dypaxHpy-
FOLLIMX MypaBbeB, H ceMeHa Hx BynyT ne-
PEHOCHTBLCH 4allle, YeM JIeTOM HIH
OCEHBIO.

lMNpeobGnananue BeCEHHHX MHDMEKO-
XOPOB MOXHO OOBCHHTBL aelicTBHEM
ecTecTBeHHOro otbopa, koTopsiit Ona-
FONPHUATCTBOBAl PAHHEMY CO3PEBAHHIO

ceMaH M 3naftocoM, PazymeeTcs, BbiCcO-
KON MHTEHCHBHOCTH MeTabonuima nec-
HbIX TPaBAHUCTBIX pacTeHWH paHHei
BECHOR MOryT cnocoGcTBOBATH M ApY-
rue $aKkTopel — B YacTHOCTH, oBume
COJIHEYHOT'O CBETA HA YPOBHE FPYHTA [0
pacnyckaHusa KpoH nepeskes. He uckiio-
YeHO, 4TO 0cODeHHOCTH (YpaKHPOBKH
MYpaBbLEB COCTABNAKOT JIHLUIL OONOJIHH-
TenbHbll (akTop naenenus otbopa,
YCHIHBAIOILMA pa3sBHTHE pacTeHHi-
MHPMEKOXOPOB PaHHeR BECHOH.

PABBH, cobuparouire cemeHa,
COCTABNAIOT MOOBOJIBHO «PajHO-
LIEPCTHYIO» Ipynny. MHOIHE H3 HUX, CY-
O Mo pAny NMPH3HAKOB, ABHO HOJIXKHBI
ObiTe mnorosansiMH. K. NopBuu u3
Vuusepcutera B MatiaMu nokalan, Ha-
NpHMep, YTO Ha fore MexkcHKH ceMeHa
Calathea nepeHOCAT MYpPaBbH H3 POMOB
Odontomachus v Pachycondyla, y xo-
TOPLIX MOILHBIE )KaTia U KPYTIHblE MaH-
auGynbl, NO3BONAIOLIME CNPABIATHCH C
*KHBOM nobbiveit. TeM He MeHee 3TH My-
paBbH OYeHb aKTHBHO coOHpaoT ceMeHa
M OTHOCAT K cebe B rHe3/10, e OTIeNs-
FOT OT CeMAH NafocOMbl H CKapMJTHBa-
FOT MX NHYHHKaM, MOJKeT cTaThes, Ka-
KHE-TO XHMHYECKHE COeIHHeHHA, coaep-
xatumecs B analtocomax, ABNAIOTCA ANA
MypaBbeB TAKHM K€ CTHMYJIOM, KaKHM
0bnanarT KHUBOTHBIE-XKEPTBLI.
CemMeHa pa3HOCAT M NPEACTABHTENH
MHOTHMX APYrux poaos. B necax ymepen-
Holt 30861 EBponsl 1 CeBepHoit AMepH-
KH 310 0OwiuHO Formica, Myrmica w
Aphaenogaster; Ha BepelIATHHKAX IOro-

BOcTOKa ABcTpasMu Haubonee 3amer--

HYK) POnb MrparoT BHABLI ponoB Rhyili-
doponera, Pheidole w Iridomyrmex. Oda-
XK€ TaKHe THIMHYHO 3€PHOMIHBLIE MY-
paBbH-XHELbI, Kak Messor, Pogonomyr-
mex u Veromessor, B onpeneneHHbIX yc-
JIOBHAX, KaK BbIACHHIIOCH, CIIYXaT pas-
HOCUMKAMH CEMSH.

IMpu MupMeKkoxopHOM criocobe pacce-
JNIEHHUS PAacTEeHMIO NMPAMOMR CMBICIT NMPH-
BIIEKaTh Kak MOXHO Oonblue pasHbix
MypaBbeB. Kak MpaBuiio, B OJHOM H TOM
e MECTE BCTPEeYaETCH OOBONTBHO MHOTIO
BHAOB MypaBb€B, TAK UTO €CJ/IH PacTeHHe
obnanaet cnocoboM NpHUBIEYEHHS TONb-
KO [N OAHOTO H3 HHX, OHO 3THM ABHO
NHIIAeTCs MHOrMX Beirol. B peficTsu-
TEALHOCTH CPEOH ThLICAY HIBECTHBLIX Ha-
YK€ MHPMEKOXODHBIX BMOOB pacTeHult
HET HH OOHOro, 0 KOTOPOM MOJXHO OblI-
710 BBl C YBEPEHHOCTBIO CKa3aTh, 4TO OH
OPHEHTHPOBAH HA KakKOH-TO ONHH BHO
MYPaBbeB.

TouHO TaAK € HEeT H I0Ka3aTelbCTB
crienManu3alke Kakoro-nubo Buaa My-
paBbeB K OJHOMY ONpeaeneHHOMY BHAY
MHMPMEKOXOPHOTOo pacTeHus. Takoe or-
CYTCTBHE CTIeLIHATH3aLIHH PEIKO KOHTPa-
CTHPYET C LIHPOKO PAcTIPOCTPaHEHHOMN B
TPONMHKAaX BHAOCTEUH(YHYHOCTBIO B3aH-
MOOTHOILLIEeHHH MEXAY HACEKOMBIMH H

CEMEHA
C 3/1ANOCOMAMMU

3NAAOCOMA
F\-—-.”_“

Lamium album
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KAKUE NMPEMMYWILECTBA AAET
NMPOPACTAHUE CEMAH HA MYPABEWHWUKE?

NOCAAKA CEMAH

Aee rpynnel cemaH Corydalis aurea
no 2550 wTyK B KaXX[oW BeICa)XUBa-
NU OfHY HA NOBEPXHOCTH MypaBbM-
HbIX THE3f, APYryl0 — B MHbIX MEc-
Tax. Ha guarpamme nokasada gons
pacTeHui ToOR W gpyro@ rpynn, go-
CTUTWKMX PasNMUHHbIX CTAAWA pa3Bu-
TWA. 3K3eMnNApbl, BbIpOCUWME Ha
MypasedHKKax, ganu ropasfo 6ofb-
we CeMAH.

HA
MYPABEW-
HUKAX

100

\ BHE
\ HUKOB

67

OBLWEE KONMWYECTBO OEPA30BABIIMXCA CEMAH

pPacTeHHAMH, YTO HACTO MUMEET OrpoM-
HOE 3HaueHHE JUIA ONbiNeHHA. B cBA3m ¢
3THM ABJEHHE MHDMEKOXOPHH CNeaoBa-
110 OBl CYUMTATD PE3YILTATOM IBOMIOLIHH
pacTeHuii, a He KOIBOJIHOLIMH PacTeHHHA H
HaceKoOMbIX. C «TOYKH IPEHHA» MYPDaBb-
es 3naflocoma, NOMKHO ObITh, npea-

ctaBnseT coboil Bce TOT e KOPM, KOTO-
pbifl HAOO NPHTAILKWTb A0OMO#, TOJIBKO B
ocoboit ynakoBke.

IMouemy HMEHHO MYypaBbH pacnpo-
cTpausatoT cemena? Beap Tam, rae pac-

TYT MHPMEKOXOpbl, Kak MNpasuio,
BCTPEYAKOTCA M MNPEACTABHTENIH MHO-

\MYPABEW-

JKeCTBa APYrHX rpynn Hacekombix. On-
Hako 4yTobb1 obecneunTs 3¢ ¢eKkTHBHOE
pacceneHHe pacTenns TpebyloTca Takue
HaceKOMsI€, KOTOPBIE NepeMeilany Ost
CEMEHA HA 3HAYHTE/LHOE DPACCTOMHHE,
He noBpexxaas ux. 3Tomy TpeboBaHHIO
OTBEYal0T ML O6LlLeCTBEHHbIE Hace-
KOMBbi€, KOTOPbIE OTHOCAT KOPM B CBOE
THE310, & HE MOeNalT €ro Ha MeCTe.
O6b1uno paboune ocobu obcnenyioT u
0BHpaoT HEKOTOPYH TEPPHTOPHIO BO-
Kpyr rue3aa (MypaBefiHHKa), a 3aTeM Ta-
uaT Tyaa Bce chbenobHOe 1A BbIKAp-
MIIHBaHMA JHYHHOK. BoT nouemy 3BO-
JIIOLMA COUMAILHOTO MOBEICHHA Y MY-
paBbeB NpeajanTupoBana ux (1. €. 3apa-
Hee CAENana NPHroAHbIMH) i 3bdek-
THBHOIO PAaCIpPOCTPaHEHHA CEMAH.

V MypasbeB ecTh H Apyrue ocoGeHHO-
CTH, MOOXOASLIME A8 POAM pacnpo-
cTpanuTenedi cemsH. B OGonbluMHCTBE
MecTOODHTAHMA MYypaBbH MPHHAIUIE-
KaT K Haubonee MHOrOYHMCIIEHHBIM Ha-
CEeKOMBIM; OHH MHTEHCHBHO HILYT KOPM
Ha NOBEPXHOCTH 04YBbI B TEMEHHE BCEro
nepMoaa BereTaunm pactenuit; obnapy-
JKMB HOBLIH MCTOYHMK [HLUH, MYPaBbH
mobumu3yroT aApyrux pabounx ocobefi,
yToObl cobpaTh Kak MOXHO Oonblue
KOpMa; €C/iH TMOnanaeTcs MecTo, 0Co-
Oenno GoraToe KOPMOM, OHH MOIYT [Aa-
)K€ Mepece/IMThCA TYAAa BCEM THE3NIOM.
Bce 3TH uepThHl NOBENEHHA BBITOAHLI
MHPMEKOXOPHBIM PacTE€HHAM, CTpeMS-
LLIMMCSA pacrnpoCTPaHHTh CBOH CeMeHa.

ITockonbky MMPMEKOXOPHA BCTpeua-
eTCA MO BCEMY MHDY B caMbiX Pa3sHbIX
MecTOOOHTaHHAX, PKOJIOrH 3aayMalluch
HA TeM, HeT JIH Kakux-nubo obuux 3a-
KOHOMEPHOCTEH B 3BONIOLMOHHBIX npe-
HMMYILECTBAX, MOJIY4aEMBIX PACTEHHAMH
Gnaronaps 3ToMy sBneHHio. M Bot He-
AaBHO DAA MOJieBbIX W nabopaTopHLIX
IKCTNIEPHMEHTOB BbIABWI, KakuM o0pa-
30M NPHBJIEKATENBHOCTE CEMAH [UTA MY-
pPaBbLEB TMOBBLILLIAET BLDKHBAEMOCTE H
MIOAOBHTOCTE MHPMEKOXOPHOrO BHAA
pacTeHHil,

Paciuupense rpaHuil apeana — BOT
OCHOBHAas MoNb3a JUIA PacTeHHA OT pac-
NpOCTPaHeHHA CeMAH MypaBbAMH. Ya-
CTO MYpaBbH OTHOCAT CEMEHa BCEro Ha
MeTp-ApYroil, OHAKO 3aperucTpHpoBa-
Hbl NEpEMElIeHHA H Ha PpacCTOAHHE
70 m. Tak Gnaronaps MypaBbsM pacTe-
HHA NONYYAKT BO3MOXKHOCTE 3aCETHTh
HOBbIE TepPHTOPHH. PaccenBanue nony-
NALHA YMEHbIUAET BEPOATHOCTD €€ Bbl-
MHP&HHA H3-38 JIOKaJILHBIX H3MEHeHHN
MecToobuTanuit. 3TO NpeuMylLUECTBO
MoKeT obecneunthb 060 BUA MypaBb-
€8 HEe3aBHCHMO OT €ro rHe’ocTpou-
TeJIbHbIX MOBAIOK.

bnaronaps MypasbAM MOrYT TaKxe
BO3PACTH ILAHCh! HA BbI)KMBAHHE CEMSH,
MOCKOJIBKY OHH YHOCATCA OT POIHTENb-
CKOrO pacTeHHWs H ero TeHb He Oyaer
NOoOaBNATL pa3BHTHE NPOPOCTKOB,
OOuH W3 aBTOPOB /IaHHOM CTaThbH, a
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PABOYWE OCOBW mypaswes Aphaenogaster rudis NOgHOCAT
NUYMHOK K CeMeHam BONYbEn CTONkI KaHafckow ( Sanguinaria
canadensis), 4TOObI NUYMHKK MOINMA CBHECTbL 3INANOCOMBI.

HMeHHO XeHI1, MPOBen CleayroLHi
oneiT. Cemena ocoku Carex peduncu-
fﬂfﬂ, OCTaBJIEHHBIE NMOO POOHTE/IBCKHM
pacTeHHeM, daBa/iH NMPOPOCTEKH JIHLWE C
TPEMA NHCTBAMH, 4 H3 CEMAH, YOaJIEH~
HBIX H3-N0O HETO, 3a TO € BPEMSA pPaiBH-
BaJIHCh MPOPOCTKH, HMEBLIHE B CPEITHEM
no 89 nuctees. bonee Toro, nepemelleH-
HblE ceMeHa OKajaiuck ropasno Oonee
IVIONOBHTEIMH: JIHILL OHH [&IH pacTte-
HHA, 3ALIBETLLUHE YK Ha CNIeOyHOLLee JIETO.

EPEMEIIEHUWE ceMsH MypaBbAMH

CHHIKAeT KOHKYDPEHLHIO HE TOJIBKO
MEXIOY MPOPOCTKaMH M MATEPHHCKHM
pacTeHHeM, HO M MEXIY pPacTeHHUAMH
pa3ubiX BHNOB. Tak, B onbiTax XeHwia ¢
TpeMsa BuaaMu Carex (M3 KOTOPBIX OIHH
6611 MHDMEKOXOPOM), TPOH3pacTaBIIH-
MH B OTHOM MecTOOBHTaHHH, MHPMEKO-
XOPHOMY BHMAY MeEWIANI0 NPHCYTCTBHE
NPYruX OCOK, H OH XOpOLIO POC JIHLIb
O0COOHAKOM.

IMocKoMbKY MECTHBIX MYPaBbeB HHTE-
pecoBany TOMBKO CeMeHa ¢ afiocoma-
MH, OHM, ecTecTBeHHO, 3abupanu ceme-
Ha OCOKH-MHPMEKOXOpa B CBOM rHe3aa.
Bnaroaaps 3TOMY MHPMEKOXOPHBIH BHI
NnoJsy4as BO3MOXKHOCTE MOHOTIO/IM3HPO-
BaTbh B JIaHHOM MeECTOOOHTaHHMM Te
yuyacTkH, rae Obi10 MHOro MypaBefHH-
KOB (Hanpumep, B THUIOH OpeBecHHE).
3neck eMy He MPHXOIHI0CH KOHKYPHPO-
BaTh ¢ ApyruMu Bunamu Carex 3a npo-

CTPaHCTBO, CBET, MHTATE/IbHbIE BELIeCT-
Ba H MpO4HE OCHOBHBbIE pecypchbl. MHp-
MexoxopHs Obina Owl 3ddexTHBHA M B
NPUMCYTCTBHH NpPEOCTaBHTENEeH MHOIHX
OpYrMX PpOOOB, MPOPOCTKH KOTOPBIX
KOHKYPUPYIOT 33 «MEcTO Mod COJIH-
LHemM».

Ewe 66nbine noTepH, HEXeMH OT
KOHKYPEHLIMH, CeMeHa H MPOPOCTKH He-
CYT M3-3a MOeNaHHA HX KHBOTHBIMH, B
YaCTHOCTH NTHLUAMH H MEJIKUMH I'DbI3y-
HaMH, JUIS KOTODPBIX CEMEHA COCTaB/IN-
KT OCHOBY pauHona. Kpome Toro, kak
H3BECTHO MOOOMY cazoBoay, YAMTKH H
CITH3HAKH TOXe ryBAT MpoOpOCTKH.

B pane pailoHOB 3eMHOTO LIapa H3yya-
n1ack BO3MOXHOCTE TOT0, YTO npebsiBa-
HHE CeMAH B MypaBeitHukax cOeperaet
MX DT NOenaHus 1o kpafHeil Mepe Heko-
TOPBIMH 3€PHOSOHBIMH JKHBOTHBIMH.
Ilo nauHBIM HccnenoBaHHi, MpoOBedeH-
HbIX B necax 3amanHoft Buprusnuu u B
cybanenuiickux nayrax wr. Konopano,
ceMeHa, noMelleHHble Ha Hebonbluue
MJIOLIAAKH, OTPa)KOeHHBIE OT NPOHHK-
HOBEHHA MYpPaBbeB, NMPAKTHYECKH HEH3-
GexxHO noeaanuck B TeyeHMe CyTok. Ec-
JIH € NOCTYN MypPaBbAM He NepeKpbiBa-
JIH, ceMeHa ¢ 3nafiocomamMu OBICTPO Mo-
nagany B MX MoOA3eMHble XpaHHIHILA.
Tepubenn n3 Yuueepcutera MakkyopH
B ABCTpa/MH nokaslana, utoy Viola nut-
tallii, npouspactawwei#t 8 Konopano,
Ce30HHasA H CYTOYHasA IHHAMMKA BBICBO-

B 4eM COCTOAT 0COObie NperMylLIeCTEa 3NainOCOM Kak KopMa
ANA MYpaBbes, A0 CUX NOP TOYHO He M3BECTHO.

GoXxaeHHsA CeMAH COOTBETCTBYET NMepHO-
naM MakcHMalbHOH AaKTHBHOCTH My-
paBLeB.

[Toxanyit, ocobeHHO HHTEpecHa CH-
TyauHs ¢ MoedaHHEM CEMSAH B BEpPECKO-
BbIX COOOLIeCcTBaX ¥ PeaKoIeckAX ABCT-
panuH, raoe npeobrnanaroluMM 3eMeH-
TOM PacTHTENbHOCTH ABIIAKOTCH XKeCT-
KOJ/IHCTHbIE KYCTApHHMKHM (CKnepodui-
Nibl), @ MHPMEKOXOPHbIE BHbI N10BO/Ib-
HO MHOTOMHCJIEHHBI, KaK ¥ 3ePHOAIHbIE
*uBoTHeie. [lapagokcankHo, 4TO OC-
HOBHbI€ 3ePHOANHBIE BUbI 30eCh — MY-
paebk. Cyas nmo pe3ynbTaTam oaHoR U3
nocnenuux pabot JI. Xbio3 (Taxkxe u3
YuupepcuTeTa MakkyopH), B TAKOM CO-
obuiecTee cynsba ynasiuero ceMeHH 3a-
BHCHT OT TOro, KTO NepBblA Ha#finer
ero — «noJjie3Hbiit» Mypaseil, nepeHo-
CALLMA ceMeHa, MITH JKe «BpedHbifin, Mmo-
enaroumit ux. Ecnu y ceMeHH HMeeTCH
Inaitocoma, TO GOnbllie BEPOATHOCTH,
4YTO «MoJe3Hbifin Mypasei nonbepeT ero
paHbllle «BPEIHOrO».

Eule onoHy yrpo3y npeacTaB/AlT Co-
Goit noxkapel, OcobenHo BenuKa UX poJib
B aBCTPANMACKHX H KOXKHOA(DPHKAHCKHX
3KOCHCTEMaX ¢ npeobnanaHueM Kyctap-
HuKoB. OOHAKO Y pacTeHHil 3THX C000-
LIECTB CYLUECTBYET LebIf PAd MPHCNo-
cobnenuit 118 nepexuBaHUA MOXAPOB.
MHOrHe BHIBI, ¥ B X YHCIIE HEKOTOPbIE
MHPMEKOXOPBI, HE ITPOCTO YCTONUHBBI K
OTHIO, @ HY)KOAWTCA B foxKapax amas
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FHUIOWKE CTBOINb| AEPEBBEB 4yacTo 3acensioTcs MypasbaMu. PacTeHuns, noka-
38HHbIE Ha 3TOW choTorpaduK, NOABUNWUCE M3 CEMAH, NPUHECEHHBIX MypPaBbAMMW B
cBoe rHesfo. BonbWKWHCTBO Cpegu HUX COCTaBnAeT ocoka Carex pedunculata, HO

8cTh TakxKe chnanku U nNeYeHoUHULbI.

cBoero pa3mMHoxkenus. JlauHble, nmosy-
YeHHbIE PANOM aBCTPaHHCKHX HCCeao-
BaTesneH, yOeOHTENLHO CBHAETEIBCTRY-
T O TOM, 4TO MepeMelilieHHe B THe3aa
MYpPaBbeB IPEAOXPAHAET CEMEHA OT Jie-
TaJIbHOTO Meperpesa NpH noxapax B Ky-
CTapHUKOBBLIX cooOlecTBax. Ho Heko-
TOpPble CEMEHA H3 YHCNa pPajHOCHMBIX
MYpaBBAMH He cnocobHbl npopacTH Ge3
onmpeneneHHoro cybneransHoro Harpe-
BaHus. Packonku MypaBeliHHKOB MOKa-
3aJI4, YTO CEMEHA OKa3bIBAKTCH 3aphi-
Thbi Ha pa3uyro rnybuny. Taxkoe pacno-
JIOXKEHHE B «3EPHOXPaHM/IHILAX», BEPO-
ATHO, BLITOIHO PAcTEHHAM, MOCKOJbLKY
Gnaromapsa 3TOMY B KAKOM-TO H3 CJIOEB
HaBepHAKA COXPAHATCA CeMeHa, He HC-
NbiTaBLUHE CMEPTENBLHOIO T[Eperpeea,
HO HarpeThle JOCTATOYHO CH/IBHO, YTO-
6b1 MpopacTH.

B oTnHuHe OT NTHU H MJIEKONMHTAIO-
1MX, pa30packIBalOIMX MONaBIIHE K
HHM CEMEHA MOYTH C.le‘lanl{blM OGPaJOM
no Beelt TEPPHTOPHH, MYPaBbH OTHOCAT
HX B CTPOro OnpeneeHHbie MeCcTa CBO-
elf KONMOHHMH; 3Ta MOBENCHYECKas OCO-
GeHHOCTL TOJXKE MOBbILIAET BBLIXKHBae-
MOCThb ceMsH. Tak, B YMEDEHHO YBNaX-
HEHHBIX JIeCaX MYPaBbH 4acTO rHE3AATCA
B HHMIOLLMX CTBOJIaX M MHAX, MOJHHMA-
IOLLMXCA HAO ypoBHeM rpyHTa. [Tono6-
HbIE MECTa MEHEE NoABepXeHbl 3aTOI-
JIEHUIO TIDH BECEHHEM MAaBOIKE H TEM
BecbMa ynoOHbI H JUIS MypaBbeB, W IS
CeMsIH.

AK H B moboM Opyrom »*HBOTHOM
(u uyenopeyeckoM) coobiuecTBe, B
KOJIOHMM MYDPaBbeB HaKAIUTHBAIOTCA OT-
Bpocei. MypaBbHHBIE «MYCOPHbBIE CBAJI-
KH» colep)aT ocTaTKH nobwiuM, 3KC-

KpeMeHThi, Tend norubumx ocobelt u
Maccy HHOrO MaTepHana (0 Ha3Ha4YeHHH
KOTOpPOro [0ranaTbCA MOOYAacC HEBO3-
MOXHO), KOTOpBIf MypaBbH noabupa-
OT H HEH3MEHHO NPHTACKHBAKT [0-
mo#t. [1na npopacTarolHx CeMAH H Npo-
POCTKOB, OCODEHHO MHDPMEKOXOPHBIX
BHIOB, MonanaHue Ha NnogobHyro cBanky
MOXET OKa3aThCA OUEHB MOJIE3HBIM.

B oprauuueckux oTbpocax wacto se-
JIHKO COOEpXaHHE MNHTaATENBHBIX BE-
LIeCTB, HeOOXOOHMBIX 1A POCTA pacTe-
HHR (no3ToMy cagoBOAbl YCTPaHBaKT
KOMIMOCTHBIE Ky4H, a (hepMepsl BHOCAT
HaBO3 B NoOYBY mnaHTauuil). B raesmax
MYPaBbe€B KOHUEHTPALMA OPraHHYECKHX
BELIECTB, a30Ta, kanusa ¥ ochopa ua-
cT0 GBIBaET Bbillle, 4EM B OKpYIKarolLeH
nouse. Takum oBpa3om, oTOpPOCHI My-
paBbHHON KOJOHMH MOTrYT npemocTa-
BHTB MPOPOCTKAM MNyCcTh HeBONBIUOH,
3aTO TOTOBBIN K ynoTpebneHuro 3anac
KOMIOCTa, cTons HeoGxoauMBIil pacTe-
HHIO HA PaHHHX CTaNHAX Pa3BHTHA, OCO-
OeHHO YYBCTBHTENBHBIX K YCIIOBHAM
BHeLUHeN cpenbl.

BeikHBaHHIO MPOPOCTKOB cnocobeT-
BYIOT Takxe (u3uyeckue cBolicTBa nou-
Bbl, HA KOTOPO# Pacrno/ioeH0 MYpaBb-
HHOe THe3/10, H COCeIHHX C HHM Y4acT-
KoB. CoopyxeHue MypaBelHHKa 4acTo
nenaet nousy Gonee peixyioR H nyuiue
a’pHpOBaHHOM, MOBLILIAET €€ Crnocob-
HOCTh yaepxHBaTh Bony. Kak nonara-
KOT HEKOTOpBbIE HCCIedOBATE/H, rias-
HOE, 4TO [OaeT pacTeHHIO Mypaseh-
HHK, — 3TO0 MOCTYIJIEHHE K NPOPOCTKY
HEOOXOOMMOTO KONHMYECTBA BOIBI B Ie-
pHO, KOTHJAa ero KOpPHH €LUE CITHILKOM
MaJtbl, 4TOOBI CAMOCTOATENBHO 06ecne-
YHTb BOAOCHAOXKEHHE PACTEHHA.

Hrak, sicHO, 4TO MypPaBbH MOTYT Cy-
LIECTBEHHBLIM 00pa3oM BIIHATL Ha JKO-
JIOTHYECKHE YC/IOBHS Da3BHTHA TIPO-
pocTKoB. YTOOR! OLEHHTH POJIE MHPMe-
KOXOPHH B 3BOJIHOLIKH, ObITH NPOBEeHb!
NOJIEBLIE 3IKCIIEPHMEHTHI, B KOTOPBIX
MPOCNEXHBANH H CpPaBHHBANH CynbOy
[BYX rPYMN CEMAH: OOHH ceMeHa ObuLTH
YHeceHb! B FHe3/10 MypaBbsAMHM, & ApyrHe
MOCeAHBEI B TOM X€ MeCTOODHTAHHH
BPYUHYIO cliydaliibimM obpa3om. B uucne
MepBEIX ONbITOB TAKOTO PoAa H3Y4aIHCh
[Ba MHPMEKOXOPHBIX BHAa (MalioKk Ha
tore Aurnuu. [To npowectsHd 3 ner,
KOrja cemMeHa Npopocid H MOABHITHCH
NMPOPOCTKH, OKA3a710Ck, YTO BCE BbIXKHB-
e paCTeHHA NMpHHAONEXKATIH HCKITHO-
YUTEILHO K rpynre, npoluenwelf yepes
MYypaBeHHHK.

HenasHo aHaNOrH4HBIR IKCNEPHMEHT
Obin Mponenal ¢ ABYXJIETHHM PacTeHH-
eM Xxoxiatko#t 3omoto#t (Corydalis
aurea), KOTOpOe NaeT CeMeHa Ha BTOPOH
roa. @. Xan3asa u3 ['pHHHeN-KoIemXa
o6HapyXHJ1, 4TO BBIKHBAEMOCTH IPO-
POCTKOB, B3OMlIEIIHX HAa MypaBefHHKaxX
H BHE MX, oaHHakoBa. OnHako cpenu
MPOPOCTKOB NepBO# rpynbl JOMNA Nnepe-
HBLUIHX 3HMY H OOCTHILUHX PEernpoayk-
THBHOTO BoO3pacTa Obina Bbillle, ITO
MPHBEIO K TOMY, Y4TO B C/IEAYIOLLEM T1O-
KOJIEHHH pa3HHua B 00llemM KonmHuecTBe
ceMsH, 06pa3oBaHHbIX paCTEHHAMH Tep-
Bo#l ¥ BTOpOR rpynm, oKa3anack BecbMa
IHAYHTELHOM: YpoXKal cemfAH ¢ pacTe-
HHUll, MpoOLUEOUIHX Yepe3 MypaBelHHK,
nomyuusics BaBoe OoJibliie, YeM B KOH-
TPONBHOH rpynime.

[MoCKONMBKY B MEPBOM MOKOJIEHHH YHC-
110 CEMSH B pa3HbiX rpynnax Gbisio cTpo-
ro OAHHAKOBbIM, OYEBM/IHO, YTO MNOMY-
NAUUA 30J10TOR XOXNaTKH, 3KCMIyaTH-
pyemas MypaBbsMH, Oyner pacTH Ha-
MHOro ObicTpee, HEXKENH B OTCYTCTBHE
MypaBbeB. A OBICTpPO pacTyllas nomy-
NAUMA HMeeT Bonblile WAHCOB ONEPXKaTh
nobeny B KOHKYPEHUMH ¢ APYTHMH pac-
TEHHAMH 3a MNHTAaTeNnbHbIC BELLECTBA,
JKH3HEHHOE MPOCTPAHCTBO H MMPOYHeE pe-
cypcbl. Takum obpa3om, navHbie XaH-
3aBbl TOBOPAT O TOM, 4TO HA 3BOJTHOLIH-
OHHBIH MOTeHLUHan pPacTHTENbHBIX MO-
NyNAUHA BAMAIOT IKOJIOFHYECKHE YCIOo-
BHSi DacnpoCTPAaHEHHA CEMSAH, B TOM
YHCJIe MPHCYTCTBHE MYPaBbeB.

EONOBATEJIBHO, MHPMEKOXODHS
Gecomnmno OaeT HeKOTOPbIM BH-
JaM pacTeHHi wuenbift pan npeuMy-
wecTs. Ho noka He ycTaHOB/IEHO C onpe-
[ENEeHHOCTBIO, YTO e KOHKPETHO BbIUT-
PBIBAKOT B IMpOLECCe 3TOro B3aHMO-
neftcTBHA MypaBbH, CKaXeM, H3BECTHO,
4yTO QyparkupyrolllHe MypaBbH aKTHBHO
pa3bICKMBAKOT 3NMakocoMel, OBICTPO OT-
rpei3al0T HX OT CEMAH H CKapM/IHBaKOT
nuuMHkaM. Ho kdKk Takoe mnoBeneHue
BJIMAET HA CKOPOCTh POCTa MypaBbHHOH
KOJIOHHH, ellle MPeACTOUT BEIACHHT.
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3acnyxuBaeT BHHMaHHA H TOT akT,
YTO HE BCE MypPaBbH Y4acTBYIOT B pac-
npocrpaHenduy ceMaH. Koraa ¢ xakoro-
TO DGCTCHHH OCBINAKOTCA CeMeEHa, JTHILBb
HeGonblaA YacTh W3 MHOMECTBAa BHIOB
MYpaBbEB, HACEIAKOLLHX IaHHOE MECTO-
obuTanKe, NPOAB/IAET HHTEPEC K 3nalo-
comam. [omxHo ObITh, CpeaH MypaBbeB
€CTh ONpeae/eHHas Cleuuann3alns, HO
[10 CHX MOpP HEH3BECTHO, KAKOBA €€ MPH-
pona — mnoBeaeHYeckas, Mopdonoruye-
CKas, NHILEeBas HITH elle Kakas-HuOyab.

BoT moyeMy pacnpocTpaHeHHe CeMAH
MYPaBbAMH MOXHO CMHTAaTh BaXKHOM
MOOenbro A8 H3YYEHHA LLHPOKOI O Kpy-
ra B3auMoaeicTBHi MeXay PacCTeHHAMH
H XHBOTHBIMM, KOTOPbI€ NPEACTABIA-
OTCA B ONpPEOENIEHHOM CMBICIE aCHM-
MeTpHuHbIMH. PacTenus sBHO BhIpabo-
Tl CheuHanbHble npHcnocobnexns,
yToOBI HMETE AEI0 ¢ MypaBbiMH (HaH-
Oonee 3aMeTHBIM CpenH alanTHBHBIX
NMPH3IHAKOB SABIAKOTCH 31all0OCOMBI), a
BOT B 4yeM 3aKNMHOYawTCA ananTalliH,
npHobpeTeHHbie MyPaBbAMH, — OAJIEKO
HE CTOJIB OYEBHAHO.

XOT# B KauecTBe MEXaHH3IMa pacrnpo-
CTPaHEHHA CEMAH MHDMEKOXOPHA H
onpasabiBaeT cebs, B TO e BpeMA OHa
He BIONTHE HazexHa. DnalocoMbl NMpH-
BJIEKATEJIbHbI 1A MYPAaBBEB CaMbiX pas-
HBIX rpynn. OQHAaKo, KaK NoKasasiH onbl-
Thl C XOXJIATKOH 30/10TOM, B rHE3Aax He-
KOTOPBIX BHAOB MYPaBbeB NMPOPOCTKH
HHKOrga He nosensioTca. [lo-Buaumo-
MY, 3TH MypPaBbH 6e3B03ME3IHO NMONb3Yy-
IOTCA 3naiilocoMamMu, BEPOATHO, YHHY-
TOM¥AaA ceMeHa, MPUKPenneHHbIE K HHM,
HJIH TPOPOCTKH.

[MomMuMO TakMX MypaBbEB-PACXHTH-
Tene#t B moboM MecTOOOHTaHMHM Hal-
[eTCA C AeCATOK APYruX GakTOpOB, B/IM-
AIOLIMX Ha YCEX HIH NMpOBan MHPMEKO-
XOpHH KaK MeXaHW3ma pacrnpocTpaHe-
HHuA cemaH. [Topo#t XunHiLa MypaBbeB
JATOIUIAOT AOXKOH; HX MNONyNAUHK
MOXET MoAopBaTh rpHOKOBas 3MH300-
THA WM OypHas OeATEeNbHOCTb XMIUHH-
KoB. [IpH M306MNHH HHBIX HCTOYHHKOB
KopMma 3n1aflocoMBl MOTYT OKa3aThCH HE
CTONB YX NpHBJEKATEIbLHBI UIA Mypa-
BbeB. EC/IH HeCKONMBKHM BHOAM pacTe-
HHll NPUXOANTCH KOHKYPHPOBaTh 32 06-
CITY)KHBaHHE UX MYPaBbAMH, NOC/IEOHHE,
MoOXeT ObiTh, npeHebperyT ceMeHaMH ¢
InaitocoMaMH HauMeHblLIero paaMepa.

IMockoneky 3hdekTHBHOCTL pacnpo-
CTpaHeHHA CeMAH MYypaBbAMH Koned-
JeTcs B LUHpoKHX npenenax, X. Kaw-
meH H3 YHuuBepcuTera Makkyopu
Jx. DOAMKOTT M3 Y HHBEPCUTETA POB.
Ansbepra (Kanana) npeamnosioxHIH,
4TO MHPMEKOXODHA NPEACTABJIfAET CO-
0ol ycnoBHbll MyTyanuiM. B ToT wnu
MHOH MOMEHT B laHHOM MECTE 3TOT Me-
XaHW3M B 3aBHCHMOCTH OT npeobnanato-
LLMX ycoBui MoxeT paboTaTh He O4eHb
s(hpexTHBHO. OOHAKO ECITH COGMIOAEHBI
BCE YCJIOBHS, BbIFOABI OT MHPMEKOXO-

PHMHM Kak Ons pacteHuit, Tak ¥ I8 My-
paBbeB OKa3bIBAKOTCA OYEHb CYLLIECTBEH-
HbIMH, M BBITOOBI 3TH HACTONBKO BEJTH-
KM, 4TO nmaBneHue otbopa coxpaHseT
NpH3HaKH, HeoOXomHMble ONA Noamep-
)KaHHUSA COOTBETCTBYIOLIHX THIOB IOBE-
MEHHA.

Konb ckopo CrHCOK H3BECTHBIX MHP-
MEKOXOPHBIX pacTeHHi BCe BpemMs#A yBe-
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NHYHBAETCS, MOJKHO HANEATHCHA, YTO H
3HaHMA O POJIM 3TOr0 MeXaHHW3IMa pacce-
JieHHusA pacTeHHit B MApoBO#i OHOTe Oy-
OyT paciuupaTkes. JdanbHeluue uccne-
MIOBAHHA MPEHMYLUECTB, CO3[0aBaeMbIX
MHUPMEKOXOpHEH pacTeHHAM H My-
paBbAM, NOMOTYT NPOACHHTD TAKXKe MY-
TYAJIHCTHYECKHE B3aHMOOTHOLUCHHA H
MX 3BOJIFOIHOHHbIE MOCNENCTBHA.

oﬁﬂ;ﬁcﬂz@a

Taiinet

MUKpoOMUpa
PEABAPHUTEJIbHBIE NaHHbIE
IKCMEPHMEHTA, TPOBOAMUMOrO B

CCCP, no-suauMoMy, MOOTBEPXOAKOT
NPeAnoaoXeHHe o0 ToM, 4To CostHLe HC-
MYCKAaeT ropa3no MeHbllUe HeYJIOBHMBIX
YacTHL, Ha3blBaeMbiX HEATPHHO, 4YEM
NpefcKa3biBaeT COBPEMEHHAs TEOpHA.
ITOT pe3y/nbTaT, €c/IH OH NOATBEPANT-
CH, MOJKET MPHBECTH K MNEPECMOTPY
npencTasnenuii, CyleCcTBYIOINX B (u-
3HKe JIEMEHTAPHBIX YaCTHIl, acTpodu-
IuKe U KocMonorui. «OH MoxeT onpo-
KHHYTb BCE TEOpHH», — TOBOPHT
Jx. Dnnuc n3 Esponeiickolt opraiu3a-
MM AnepHbiXx Hccneaosanuit (LIEPHa)
BOnu3n MeHesbi.

CyuiecTsyeT TPH THNa HeATPHHO, CO-
OTBETCTBYIOLLME TPEM 4acTHUAM, H3-
BECTHBIM KAK JIEMTOHBLI — 3JIEKTPOHY,
Tay-enToHy ¥ MroHy. C Tex nop, Kak
HeliTpuHO ObiNK 0OHapyxeHbl B 1956 1.,
OHM CTanM UrpaTh poJib HeKoero o0ve-
auHAoWero GakTopa B MOOENAX B3au-
MoaelicTBHA YaCTHL H 3BOJTHOLIMM 3BE3.

TD, 4YTO ¢ 3THMH MOOENAMH HE BCE B
nopsake, GH3HMKH BrepBbie 3anog03pH-
4 B 70-x rogax, Korga oeTekTop, ycTa-
HOBAeHHLIH B waxTte wt. Kxuas [ako-
Ta, 3aperucTpuposan meHee 1/3 Toro
4ucnia HeliTpHHO, KOTOpOE, Kak rnojara-
nu, uanyyaer Conuue. (Pa3smeluas ne-
TEKTOpPB! 1oa 3eMned, yaaeTcs yMeHb-
LUHTE YHC/IO JIOXKHBIX CHIHANOB, Bbi3bl-
BaeMblX APYIrHMH THNAMH KOCMHYECKO-
ro uianyyenus.) Koroa B koHue 80-x ro-
[I0B 3TO OTKPBITHE OBINIO MoATBepXKAe-
HO B 3KCMIEPHMEHTE Ha OeTeKTope, ycTa-
HOBJIEHHOM B flnoHuM, neduUMT con-
HEYHBIX HEHTPHHO MPEBPATHIICA B OOHY
M3 I7IaBHbIX 3aranok ¢u3uku (cM. cTa-
Th0: dxou H. Bakan. INpobnema con-
HeYyHbIX HENTpHHO, «B MHpe HaykH»,
1990, Ne 7).

HexkoTopslie uccneaoBaTeNld, OHAKO,
oTMeuas, 4To aeTekTopsl B OxHo# [da-
KoTe ¥ SMOHUH YYBCTBHTENbHBI TObLKO
K OnpeaceneHHelM BBICOKOIHEPIrHYHBIM
HelTPHHO, CTABH/IY BOMNIPOC: CYLLUECTBY-

et mH peduuHT ODonee pacnpocTpaHeH-
HbIX HH3KO3HeprH4HbIX HelkTpHHO. YTO-
Bbl OTBETHTH Ha 3TOT BOMNPOC, COBET-
CKHe W aMepHMKaHCKHe y4yeHbie, 00benu-
HHBIUHCh, MOCTPOMNIH HEONABHO NETEK-
TOP HU3KOIHEPrHYHbIX HeATpHuHO Ha Ce-
BepHomM Kaskase B CCCP. B suBape 310-
ro rojia NosSBHJIHCE NMepBble Pe3ynbTaThl
COBETCKO-aMEPHKaHCKOro rajuiHeBoro
akcnepumenTa (SAGE).

B utoHe Ha koHpepeHunH « HefitpuHo-
90», nposeneuHo#t B LIEPHe, uccneno-
BaTenH cooOLUMIM O pe3dynbTaTax nep-
BhIX YeThlpeX MecsueB HaOmoneHui.
[ebnuuT colHeyHBIX HERTPHHO, 3ape-
FUCTPHPOBAHHBIN B 3IKCNMEPHMEHTE
SAGE, Bo3M0XHO, eiue 6oblue, yeM no
OaHHBIM C Apyrux aerexkTopos. Cornac-
HO cTaHaapTHOM conHeuHON Mopenu, B*
akcnepumenTe SAGE 3a 310 Bpems non-
Hbl ObINM OBITH 3aperMcTPHPOBAHbI
0KOJIO 14 conHeYHbIX HEHTPHHO, OIHAKO
oﬁpaﬁorxa OdaHHbLIX NOKa3laja, 4TO HaHu-
Donee BepoATHOE 3HAYEeHHe HMMYyJbca
oT repmanusa-71, obycroBneHHOro con-
HeYHbIM HelATpHHO, pasHo 0.

Ecnu Takas TeHOeHLHA COXpPaHHMTCA H
naneiue, cuutaer A. A. CrapobuHckuit
3 UHcTHTYTA TeopeTHuecKoN (H3IHKH
um. J1. J1. Jlanpay AH CCCP B Mockse,
ITO NPHUBEMET K «KOPEHHEIM HIMEHEHH-
AM B HALUMX NMpeAcTaBieHHAX O HEWTPH-
HO». OJJHO H3 3aMaHYHBBIX NMpeanoso-
JKEHHH COCTOMT B TOM, YTO 3/IEKTPOH-
Hble HETPHHO, KOTOPbIE B HAcTOALLEE
BpeMsA YOaeTCA PericTpHpOBaTh, Npe-
KIe YyeM JOCTHrawT 3eMiH, npespallia-
HOTCA B Tay- WJIH MHOOHHBIE HERTPHHO.
Taxo# 3pdexT npeacka3bIBAETCHA B HEKO-
TOpbIX Teopuax Benukoro obwvenune-
HHA, OMHCBIBAKOLUMX BCE CHITBL, YIIPABNA-
IolHe noseneHHeM peltectsa. I ny6o-
KHMM CJIE[ACTBHEM 3THX TEOPHIil, MO 3aMe-
yanuwo CtapoOMHCKOro, ABIAETCA TO,
4yTO HEATPHHO MO KpaiiHell Mepe ONHOroO
THna obnagawT Maccof, BO3IMOXKHO,
Jla)Ke NOCTATOYHON 1A OOBACHEHHA CY-
LIECTBOBAHUA «TEMHOT0» (HEBHIHMOIO)
BEILECTBA, KOTOPOE, KakK mnojaraioT
MHOrHMe KOCMOJIOTH, HMrpaeT onpeesns-
IOLLYIO DOMib B 3BOntouHH Beenexnoi.
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rJIO0AJIPHOI'O MOTEIUICHUS

AHanua faHHbIx HabngeHnii Ha Cyle N Ha Mope
nogreepxjaer, YTo 3a rocregHue CcTo NeT KNuMaTt Ha Halen nnaHere
notennen Ha 0,5°C. Bonpoc o gansHenwem noTenneHmnm

OCTaercsa OTKPbITbIM

oUnNnUN A. A>KOYHC, TOM M. N. YUT U

ETEOPOJIOTUYECKHMWE pawu-
Mnue. cobpanHbie 3@ nocnenHHe

CTO €T, NMO3BONAKT npeano-
NOXHTb, YTO Ha 3eMNe CTAHOBUTCA TeN-
nee. Tak nu 310 Ha camom aene? Mmeer-
CA MHOTO (JakKTOPOB — OT H3MEHEHHII B
KOHCTPYKLMAX TEPMOMETPOB /10 MOAB-
NeHus rOpoOACKUX «OCTPOBOB Tenna», —
KOTOPbI€ MOTYT B/HATE HA [IAHHbLIE H3-
MepeHHit H TEM caMbIM CO34aBaTh -
heKT Kaxylierocs noTenJIeHns.

Ho naxke ecnu Ha NMPOTAXKEHHH TNO-
CNENHUX CTA JIET TEMIIEpATypa AeHCTBH-
TeNLHO YBENHYHNACh, €CTh /IH OCHOBA-
HHE CYMTATh, YTO NoTenneHde Oyner
npononxatbca? KoMnbioTepHble Moze-
NIH NPEacKasbiBatT, YTO MPOAO/KAKD-
LIHecs yiKe IBa CTONETHs BbIOpOCH! ra-
308, 3a0ePXHBAIOLLHX H3nyuyaemoe 3em-
nefl Tenno, npuseayT B Onuxailine
50—75 neT K NOBBILIEHHIO CPEHEll TeM-
nepaTypbl Ha 3eMHOM Luape Ha 1—4°C,
Takue moaenu, ofHAKO, JIHLIL AOBO/b-
HO rpy00 ONHCHLIBAKOT MHPHAIBI CIOX-
HbIX (PH3IHYECKHX MPOLECCOB, NMPOHCXO-
IALMX B aTMOCEpPe H OKeaHe, H He MO-
YT CAYXHTh [IOKa3aTe/NbCTBOM TOroO,
YTO 3IMHCCHA MNApPHHKOBBLIX ra3joB Cy-
LLIECTBEHHO H3IMEHMT 3eMHOIl KN1HMaT.

HenasHo Mbl 3aKOHYHIH NPOOONKAB-
wytocs 10 net paboty no avanuzy nime-
HEHHA CpeaHeil TeMnepaTypbl. AHANH3
CONPOBOXKIANCA KOPpPEKUHEH OaHHbIX
H3MEPEHHI1, BLINONHABLUHXCA KaK Ha Cy-
e, TaKk ¥ Ha mMope, W GbIn OpHEHTHPO-
BAH Ha HCKJIFOYEHHE BO3MOXHBIX CHCTe-
mMaTuyeckux omndok. Hawa pabora no-
Ka3ana co Bceit ACHOCTBIO, YTO MHPOBOIi
KNHMAT, XOTH U 4PEe3BLIYAHHO H3IMEHYH-
Bblii B MaciuiTabax HECKONBKHX IECATH-
NeTHi, B UENOM 3a NOCNEOHHE CTO NeT
cTan Tennee. HeyknoHHoe noBbilleHHE
TemnepaTypel ObiNO HapyleHo KpaT-
KOBPEMEHHBIM NoxonoaanueMm B 1940—
1970 rr., nocie KOTOPOro MOTEJIeHHe
B0300HOBHIOCH, HEe ODHapyXHBas yxe
HHMKAKOI0 OTCTYIUIEHHA.

HaiiT npuuuHel rnobansHOro mno-
TeNNeHHs KNHMaTa TpyaHee, yem obHa-
PYKHTB CAMO SBNEHHE. XOTH NOBbILIE-
HHE TEMIEPaTypbl COrNacyeTcs ¢ runo-

Te30it napHUKoBOro hdekra, CyuiecT-
BYIOT H IpYrue, pa3noobpa3znbie Gakto-
Pbl, TAKHE KaK BY/IKAHHUYECKHE HIBEPIKeE-
HHA W OKEaHCKHE TEYEHHUA, KOTOPBIE BIH-
AT HA KAHMAT, 3aTYILEBLIBAA «CHT-
Han» napHHKoBoro 3tdexta. Ycrpa-
HHTb 3TY HEOOHO3HAYHOCTb [OXKHbI
NOMOYL NaHHbIE, KOTOpble Oyayr co-
Opanei B cneayrowme 10—20 ner (koraa,
COrjlacHO MPOrHO3aM, NOTeMJIeHHe 3Ha-
YHTE/IbHO YCHIIMTCA).

PXUBHBIE 3AINWCH Ttemnepary-
pbl — BOT YTO [deT pelarliHe

CBE[EHHA O TOM, HAcKONLKO moTennen
knumart B CeBepHom n KOxHOM nonyua-
PHAX, NOC/E TOrO KaK B Pe3yJibTaTe Npo-
MBILIIEHHON PEBOMIOUMH B aTMmocdepe
CYLIECTBEHHO MOBLICHIACh KOHUEHTpa-
UHMA OHOKCHAA Yriepoaa H ApyrHx mnap-
HUKOBBIX raszoB. K coxkanenuio, co-
Opatn Takue 3anucH TpyaHo. B nawm
OHA HW3MEpPEHHA TEMIMEpaTypbl HA 3EM-
HOM Lape BEAYyTCH ¢ MOMOLLLK Mupo-
Boit cnyxObl nmorooel — rnobanbHoil
00beNHHEHHOMN CeTH HALIMOHANLHBIX Me-
Teoponoruyeckux cnyx6. B npownom
HU3MEPEHHS BBITIONHAIHCE B OCHOBHOM

cEBEPHOE no”ywAPp’E
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oTaenbHbIMH Habniomatensmu, pabo-
TasuMMK Ge3 BCAKOH KQOPIMHALIHH.

lNpumepro 10 net Hazan, OCO3HAB
npobnemy rnobankHOTO NOTENNEHHA,
Mbl H HawK konnerd w3 OTtoena uccne-
nosaHuit knuMarta B YHusepcutere Boc-
TOYHON AHINHH NPHCTYNHAR K pabo-
TE€ MO MNPOEKTY, lpeaycMaTpHBaBLUEMY
cbop ¥ aHanu3 — EpHYeM B OKOH4ATENb-
HOM BHJIE — BCEX IOCTYINHBIX APXHBHBIX
naHHplX HabnwooneHufi TeMnepaTypsl.
(DHHAHCOBYIO NOAAEPHKKY HAM OKa3blBa-
no MunucTepceTBo 3xepreTHku CILIA, a
HayuyHyw — Paiimonn Bpannu w3 Mac-
CA4YyCeTCKOro yHHMBEpCcHTeTa B AmMXepc-
Te u lenpn [nac w3 Jlabopatopuu npu-
ponHbix pecypcoB HauuoHanbHOro yn-
paBNeHHs M0 HCCNENOBAHMIO OKeaHa M
atmocdepsl (HOAA).

Pabora oka3zanacs HenpocTtoil. JIHwe
HEMHOTHEe M3 TeX HecnenoBareneil, KTo B
XVII u XIX cToneTHsx npoBOaMI CH-
CTEMAaTHYECKHE METEOPONOrHYECKHE Ha-
Onronennsn, mMoriM npeiactasutes cebe,
HACKOJIbKO BaKHBIMH OKa)XYTCA HX NaH-
HBIE /18 YYEHBIX, KOTOPLBIE CNIYCTA MHO-
ro net OyayT nelTaThCA paragaTh 3a-
rajgky wimeHeHMii knumara. He yaueu-
TeNbHO [MO3TOMY, YTO OCTaBlieHHbIE
HAM B Hac/elICTBO JIaHHbIE H3IMEPEHHH
OTPLIBOYHBI H MPOTHBOPEYHBLI. TeM He
MEHee KONHYECTBEHHO OlIEHHBAs pa3s-

JIMYHOTO PO/Ia HEONPENeIEeHHOCTH H YCT-
paHss MX, Mbl CMOr/IH HADHCOBATL J0-
CTATOYHO MPaBHIILHYIO KapTHHY TOrO,
YTG XKE CAYMHIIOCH C 3EMHBIM KITHMaTOM
3a te 300 neT, B TeueHHe KOTOPLIX Be-
AYTCA MHCTPYMEHTAJIbHbIE METEOpPOJIO-
ruyeckue Habnonenus.

'AMBIE PAHHHUE nabnionenns ma-

NO MOJIE3Hbl, MOCKONLKY OHH Bbl-
NMONHANKCE TOMBLKO B 3ananHoil YacTH
Esponei. Bosee Toro, camble paHHHE
Habnwonenus Temnepatypsl 1HO0 He co-
XpaHunHck, NMbo Jownu no Hac B 0606-
weHHoit opme. Mei moram Owi nm-
LUKHTBCH W TOFO, 4TO HMeeM, eCnH Dbl He
ycunusa Ieupuxa Bunsrensma Jdose —
HEMELIKOTO MeTeoponora, KOTOpbiii
crapanca cobpaTh, B OCHOBHOM MyTEM
NEPEMUCKH C YYEHBIMH, KAaK MOMXHO
Donblue METEOAHHBIX,

KoMnunsiuus [aHHbIX, COenaHHas
[ose, Obiyia oueHb Ba)kKHa, OIHAKO ce-
TOJHA 3HAYEHHME ITHX JAHHLIX OrpaHu-
YEHHO, MOCKO/IbKY OHH HE OXBaThLIBAlOT
BHYTpeHHHE oOnactu AdpukH, A3uu,
IOxnoit Amepuku u Asctpanuu. C
1850 r. HauMOHANLHBIE METEOPOJOIH-
yeckHe cnyXObl cTanu npunarath YCH-
NHA K TOMY, 4T0DBI cornacoBanHo cobu-
PaTh H COXPaHATH JaHHble HabnroaeHwuii
TEMNepPaTyphbl; 3alMCH TeMNepaTyphl,

\O%HOE NONYWApy e

KOTOPBIE CTANIH BECTH C TOTO BPEMEHH,
ropasao Gonee nosHel.

lNocTeneHHO ceTh cTaHuuit HabGnwooe-
HHA pacnpoCTpaHAIACh MO BCEMY MHDY;
K KoHUYy 1950-X ronoB oHa «Hakpeina»
naxe AHTapkTHKy. (B 3TOR «3Kcnan-
CHH» OBIBANH M HEKOTOPBIE NMay3ki: TaK,
sIBNIEHHe 3aMep3aHusA PTYTH 3aaepKano
Ha4ano HIMEPEHHil B CEBEPHBIX pailoHax
Poccun u Kananst.)

BbISBUTE TEHAEHUHIO B H3MEHEHHH
TeMnepaTypbl Ha 3eMHOM luape CTa/H
neiTatbes npumepro 30 net vasan. On-
HaKO BHauase 3TOMY Mellana HEMHOIO-
YHCMIEHHOCTL TO4YEK HabnoneHui — MX
OBiNO OKOMO COTHH, — [N KOTOPBIX
HMENHCh OnyONHKOBaHHbIE [JaHHbIE.
Mgl B X0ze CBOEro aHanu3a «MnposHucTa-
nu» Oonee 3 Thic, HADOPOB NaHHLIX, B
JHAYNATENBHON YacTH HeonybOnuKoBaH-
HBIX, KOTOpPBIE MOIrTH OBITE MOOBEPIrHY-
Thl aHANH3Y.

Co3nas nosonsHO GonblLON peecTp,
MBI 3aTeM NPHCTYMHAH K €ro CoKpatie-
HHIO. Baxuefiuium TpeboBanuem Obina
ONHOPOOHOCTH MaTepuana: 3anucH Tem-
nepatypbl O0/KHBI ObINK OTpaxaTts
TONLKO H3MEHEHHS MOroabl OT OHA KO
OHK H THHHOMEPHOOHLIE H3MEHEHHS
knuMaTta. Pnykryauns, obbAcCHAeMble
HHBIMH NPHYHHAMH — NEePeMEeLLEHHEM B
Apyroe Mecto cTaHuuil Habmonenus,
HEKOPPEKTHbIM PacyeTOM CpeaHeMecaY-
HOI TeMNEepaTyphl, a TaKKe H3IMEHEeHH-
€M METOIMKH H3IMEPEHHH, BpeMeHH Hab-
NKOOEHHH WM MECTHBIX YCNOBHIl, — Cy-
LUECTBEHHO BIHAIOT HA HANEXHOCTh
naHHbIX. DddeKTol, CBA3AHHbBIE C OKPY-
KAMUWHMH YCNOBHAMH, — 3T0O Haubo-
flee BPeOOHOCHBLIH (hakTop HeoaHOpOa-
HOCTH [JaHHBIX, MOCKO/IBKY OHH HE TONb-
KO YMEHBILIAKT TOYHOCTh OLIEHOK, HO H
BHOCST CHCTEMAaTHYECKYH owinbky. Ha-
NpHMEpP, POCT rOPO/0OB H MOCE/IKOB MPH-
BOOMT K NOSABJIIEHHIO OCTPOBOB TEMNa, H

W3IMEHEHWE TEMNEPATYPbI

~15-1-05 0 05 1
/ /
< FPARYCHI UENBCHA  —
AAHHBIX
MANO

TEHAEHUWMA K NOTENNEHWUIO knuma-
Ta HEeoAWHaKOBa B Pa3HbIX PEruoHax; Ha
3TO YKadblBaAKT gaHHble, cobpaHHbie C
1967 no 1986 r. U B CesepHom ( crnesa ) v
B KOXHOM ( cripasa ) nonywapuax B 60n.-
WHHCTBE PErMOHOB NPOM30WNO NoTenne-
HWe, HO MecTamMmn — ocobeHHO B cepepo-
BOCTOMHOM YacTw TUXOro okeaHa n 8 At-
nasTuke — Habnmoganoce noxonoga-
HuMe. Ecnn npefgckasaHMA npaBunbHbI,
TO B GnvKanwme AecATUNeTUs rnoGans-
Hoe NnoTenneHue YyCKOPUTCA.
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M3MEHSAIOWMACA NAHQWAST Bnuser Ha n3aMepeHuA Temne-
paTypbl, TaKk Y4TO MPWU aHanWie fAaHHbIX MOXKET BO3HUKHYTb
NOXHbIK CABUT TeMnepaTtypsbl. B XIX seke, HanpuMep, ( cnesa )
ropoga B 60NbWWHCTBE CBOEM BbiNu HEBENUKW U HE OKa3biBa-

HiMepenHa BONH3H TAKHX MeCT JaloT 3a-
BBILIEHHYIO TEMMEPATYPY.

Mbi onpenenany ONHOPOOHOCTL OaH-
HbIX, CpPaBHHBas 3alHMCH Ha KaxIof
CTaHUHHK ¢ JaHHBIMHK ONMXKafLWHX cTaH-
LMil, HAXOMNAIUMXCA OT Hee B [ECATKAX
MM COTHAX KHAOMeTpoB. CKaukH WM
MEJIeHHbIE H3MEHEHMA TeMNepaTypbl,
3aperucTpHUpOBaHHble HA OAHOH CTaH-
UHH, HO HE OTMEYEeHHbIe Ha COCEHMX,
paccMaTpHMBaNKHCh Yallle BCero, Kak CBH-
NEeTEeNLCTBO HeoaHopoaHocTH. [lpoue-
Aypa romMOreH13alus JaHHbIX (MpuBee-
HHE MX K OIHOPOJIHOMY COCTOAHHIO) pa-
foTaeT XOpoLIO BO BCeX cnyyasx, Kpome
Tex, Koraa Onmkaiilune K BeiIOpaHHOMY
MECTY CTaHUHUH HAabNIoneHHsA HaXONATCA
B COTHSX KWIOMETPOB H OanblUe HNH
KOIa 1aHHble H3IMEpPEeHHil Ha BCEX CTaH-
LIMAX MOABEPrajHCh ONHHAKOBOMY HMCKa-
KEHHIO, HanpHMmep M3-3a pocTa ropo-
OB.

Ha ocHoBe Takux cpaBHEeHHit MBI NIpH-
HANH OIHM JaHHble, NOANPABHAH ApY-
rHe, HCKNIOYMB H3 HHX CKa4YKH Ny TEM 10-
OapneHus WK BbIYHTAHHA COOTBETCTBY-
HOLLMX MONPaBOoK, H OTBEPr/IH MPUMEPHO
10% nauHBIX, Tak KaK HX Helab3a Obino
CKOPPEKTHPOBaTh C [IOCTATOYHON CTe-
NeHbIO HANEXKHOCTH. MBI TakXe HCKNio-
YHAH M3 PACCMOTPEHHA HEKOTOpbie
CTaHlliH, Ha KOTOphIX HabnoneHus
TeMnepaTypbl 3aKOHYHNHCh 10 1950 1. B
pesynsTaTe nonydunace 6aza ngaHHbIX,
conepxaiwan 1584 cranuun B CeBepHOM
nonymapun (13 2666 nepBoHaYanNbHbIX)
u 293 B IOxnom (13 610).

[Mo maHHBIM PTHX CTaHUWA MbI pac-

CHHTAIH CPEOHHE 3HAYCHHA TEMIEPATY-
Pl B PETHOHAX W monywapusx. JT1a 3a-
naua He 6vina Takoii npocTo#, Kak Mo-
#eT nokasatbea. OnoHum U3 cepbemeﬁ-
LUMX MCTOYHHKOB OIHGOK ABASETCA He-
crabunsHOCTh CYLIECTBOBAHHA CaMHX
CTAHLMi: B TEUYEHHE KAKOIO-TO BPEMEHH
O[HH CTAHUWH NMOABNAKTCA, APYrHE HC-
yesaioT. Ecnu BMecTO cTaHumit, pacno-
JNoXeHHEIX B Donee Tennbix Mectax (Ha-
npUMep, B [10JIMHAX), CTPOSAT CTAHLIHH,
pacnonoXeHHble B 6onee X0ONOAHBIX Me-
cTax (HampHMep, Ha CKNOHAX X0/IMOB), B
panax H3MB]JCHH“ MOABJIAETCA NOMXHOE
NOBBILIEHHE TEMINEPATYPSI.

[MpocTeiiwnit cnoco® HCKIKOYHTE Ta-
KHE NOMHBIE H3IMEHEHHA — 3TO BEHIPA3HTE
TEMIIEPaTypy Ha BCEX CTAHLIMAX B BUIIE OT-
KJIOHEHHH OT CpelHMX 3HAYeHMil 3a «3Ta-
noHHbIR» nepHon (1950—1970 rr.), ans
KOTOPOro MMEKTCH HaneKHbie rinobanb-
Hbie naHHble. (Cpeaxue 3HAueHHs IS He-
KOTOPBIX CTAHUMIA, rae HIMepeHHA B yKa-
3aHHBIH NEPHO HE BEJTHCh, OLICHHBAJIHCH
Nno 3anHucaM ITAJIOHHOIO nepuoaa, OTHO-
CALUHMCH K COCEIHHM CTAHLHAM.)

3atem Mbi oOpaboTany navHbie, yTO-
Obl NONYYHTH CPeAHME MO MAoWAIH —
CPENHIOK TEMNEPATYPY B KAXKIOM y3fe
CETKH ¢ AuelKoi pasMepoMm 5° LUKPOTHI H
10° ponrotel (mpumepHo 550 x 1100 km
Ha 3kBaTope). HekoTopeie palioHb co-
OepXalu MHOro cTaHuW#l, HaHHbIE 1O
KOTOPBIM OCPEOHSAITHCE C LEJbIO Moy-
YHTb 3IHAYCHHE B €AHHCTBEHHOH TOUkKe —
y3ne ceTku. B opyrux paitonax cpentee
3HAYEHHE BBIYHCIANOCh TOJIBLKO MO OO-
HoH 3amucu. M3 3THX uudp MEl, Hako-

NW CyWecTBEHHOro BNUAHUA Ha KNUMAT B NPUNEralowmux K HuUM
panoHax. CeroaHs ( cnpasa ) ropofCKKUe «0CTPOBa Tennas He-
NOCPeACTBEHHO BAWAIOT HA KNMUMAT M NOBLIWAICT TeMNeparty-
pY, PErUCT pUPYEMYIO Ha Bnu3nexaiymx MetTeocTaHumnx. Nepe-

HEU, TIONYYHH CPelHHE 3HAYEHHA TeM-
nepaTypbl ONA KaXAoro MonyuapHs.
(I'pu TakoM noaxone WCKNIOMAETCH CH-
cTeMaTHyecKas NorpelHocTs, KoTopas
MOXeT ObIThb Bbi3BaHA HAJH4YHEM B
KaKuX-To MecTax B0/b1IOr 0 KoHYecTa
cTaHumil HabnroneHus.)

M3 Hammx pacyeToB CNemoBano asa
HEMEUNIEHHBbIX BbIBOIA: BO-NEPBLIX, CTa-
110 ACHO, YTO rnobansHblii KNHMAT Cy-
LLIECTBEHHO MEHAETCA OT roia K roay, H,
BO-BTOpPbIX, Mbl NOATBEPAMIH, YTO 3a
BpeMs, npolueniee ¢ kouua 19-ro cro-
neTHA, KNUMAaT Ha 3emne noTemnen Ha
0,5°C.

ECMOTPA Ha MyYHTENbHBIE YCH-

NUA MO FOMOTEHHM3ALHH aHANH3H-
pyeMbIX 3anuceii, OCTaNCA HEPeLIEHHbIM
Lenbifi pAa BOMPOCOB, KACAIOLLHXCA MX
HAOeXHOCTH. MOXHO NHM CpaBHHMBaTh
Gonee panHue CpeHHE 3HAYEHHS, TTOY-
YEHHBIE /1A TOpa3’fd0 MEHBLLUEro 4Yucna
CTaHUHH, CO CPEIHHMH 3HAYEHHAMH, OT-
HocsMMHCA K Donee NO3gHMM Bpeme-
Ham? MoxkeM nH Mbl 6BITh YBEPEHBI B
TOM, YTO HCKJIKOYHIIH CHCTEMATHYECKYIO
MOrPELHOCTE, CBA3AHHYIO C TENNOBBEIM
pausuueM roponos? W mHakoweu, Ha-
CKONBKO NPaBUABHO ONKCLIBATE KIIWMAT
NNaHeThl, HCNONBL3YA [aHHBIE H3IMEpe-
HHil Ha cyllle, eciii Be TPETH ITOi nna-
HETHI IOKPBITO BOAOI?

YTtobel onpenenuTs, HE OeNaeT M
«pa3pexeHHocTh» 3anucell XIX Beka
HEHANEKHBIMH OLEHKH CPEeHHX 3Haue-
HMH, Mbl PACCYMTANH HOBbIE CpEIHHE
A HEKOTOPOro NOIMHOMXECTBA CTaH-
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MeleHe METEOCTaHLUi U3 MPUrOPOAOE B Gonee yaaneHHbIe
panoHbl, HANPUMEpP B 83PONOPThI, MOXET CO3faTk Npu obpa-
GOTKE [@HHbIX M3MEPEHWI OWNBKY NPOTUBOMONOXHONO 3HAKA.,
HapgexHOoCTb U NPeACTaBUTENLHOCTb fIaHHbIX N3AMEPeHUA Hag

umil noroael. 3TH CpeiHHe BOCMPOU3BO-
OHTH ﬁonee PEOKOE pPacnoyiOXeHHe
cTasumit, TunHuHoe ana XIX Bexa. Be-
NHYHHA PACXOXKIEHHA MeXAY CPENHHMH
3HAYEHHAMH, MOCTPOEHHLIMH MO NOI-
MHOXECTBY JaHHBIX, H peaibHbIMH 3Ha-
YEHHAMH TNO3BOJIAET [IPEANOJIOXKHTS,
YTO OUEHKH TemIepaTypbl AN roaos,
npentecrsosasiinx 1880 r., BrionoBuHy
MeHee TOYHbI, 4eM TaKHe XK€ OLEHKH A
roaos, cneayromux 3a 1920 r. Te xe ca-
Mbl€ pacyeThl ¥ AaHHbIE NOKA3bIBAIOT B
NPOTHBONONOXHOCTE ITOMY pe3y/bTa-
TY, YTO CpeAHHe 3HAYCHHSA Temnepary-
Ppbl ans gecaTuneTudl — Oonee paxHbIe
ANA BBIABNEHHA ANMHHHONMEPHOOHBIX W3-
MEHEeHHH, — OnpenensArOTCA BIONHE
TO4YHO. MBI pacnonaraemM A0CTATOYHBIM
KOJIMYECTBOM NAHHBIX, 4TOOLI BHIYHC-
NUThL CPENHHE 3HAUCHUA TEMMEPaTypPhl
3a 10-neTHHe NepHoabl ¢ TOYHOCTRIO 10
0,1°C, naumnas ¢ 1850 r. B CesepHoM
monywapsu 4 ¢ 1880 r. B I0xHOM.

C uensio NpoBepPHTh HaleKHOCTh Ha-
LIEr0 MEeTOMAA 1A HCKITHOYEHHA CHCTEMA-
THyecko! omnbKH, BbI3BAHHON BIHAHM-
€M TeNnja ropoJoB, Mbl CPAaBHH/TH HALLH
CpeIHEro/IoBbi€ CPeAHME 3HAYEHHN A
Beex CLIA c pacyeramn Tomaca Kapna
13 HauMoHanbHOTO LieHTpa KiHMaTHye-
CKMX AaHHBIX B Auieunne, wit. CeBepHas
Kaponuua, koTophift HCNoIL30Ban JaH-
Hple, cobpanHbie rnasHBiM 00pazoM B
cenbckoi MecTHOCTH. Hawmm pacuersi
ans seelt TeppuToprn CLIA nanum nuiues
Ha 0,1°C 6onbLuyIo TEMNEPATYPY, YEM Y
Kapna, H3 4Eero MOXHO 3aKJIH4YHTh, 4TO
NPpeanpUHATAaA HAMH KOPPEKLMA ChIrpa-

na cBo ponb B ocnabnenun ddextos
TEMNI0BOTO B/IMAHKUA FOPOAOB.

Xots ocratok B 0,1°C moxer ObiTh
cBA3aH ¢ HeBonbluoi CHCTEeMaTHYECKOMH
owwubKOil — yBEeNMUEHHEM TEMMepaTy-
pbl U3-3a BIAUAHUA TOPOIOB, AONYCTHMO
u gpyroe oOwscHenue. TiaTennHoe
CpPaBHEHHE HALUMX NAHHBIX C 3aNHCAMH
TEMIIEPATYPLI B CENbCKHX paiioHax B
CCCP, BoctouyHoi yacTH Kutas u Ha
BOCTOKe ABCTpalHH NPOAEMOHCTPH-
poeann numb  Hebonbmioe — Ha
0,0—0,05°C 3a croneTHe — MnpeBkiLle-
HHE TeMIepaTypel, paccyuTaHHON no
HAlMM OaHHBIM, H3 Yero cjeayeT, YTo
pPAacXOXK[AeHHE MEXIy HAlWMH pe3yib-
TaTtamMH H onenkamMu Kapra obbsicHseT-
Cf YaCTHYHO BJIHSHHEM KAaKHX-TO MHBIX
daxkTopos.

3MEPEHMWS TemnepaTypbl, O KO-

TOPBIX A0 CHX MOp WIa peyb, Be-
NHCh HA CYLUE, KOTOPas 3aHHMAeT JIHLLIb
OMIHY TPETh 3eMHOH MOBEPXHOCTH. Tem
He MeHee eCTh OCHOBaHHA OYMAaTh, YTO
AaHHbie MO Cyllle MOryT 0BecrneYnTh X0-
pOLLIHE OLUEHKH BapHalHil TeMnepaTyphbi
B MONYLIAPHMH B LIEJTOM Ha OTpe3Kax Bpe-
MEHH MPOAO/IKHTENbHOCTHIO B NECATH-
neTHs U ctoneTHs. Bepxuuit cioft okea-
Ha ob6sanaeT ropasno 6oneiuedt cnocob-
HOCTHBIO 3amacaTh Tensjo, YeM aTMmocte-
pa HWIH TOHKHMH c/o#t 3eMHONR KOpBI, KO-
TOpPbIR BAMAET HAa TEMMEPATYDHLIE M3-
MEHeHHs B MacluTabax cToneTHs H Me-
uee. OTclona cnenyer, YTO HIMEHEHHS
TEMNepaTyphbl Ha cylue /10/DKHBI OBITH
OnM3KKH K H3IMEHEHHSM TEMMepaTyphbl

OKeaHaMM C TeYEHWEM BPEMEHW TaKke MeHAnack. Mo Mepe
yBENMYeHWA pa3MepoB Cy[lOB TeMnepaTypa Bo3flyxa U3Meps-
nack BCe BbllWe Haf BOAOR (FAe BO3AYX XONOA4HES), B pesynbTa-
TE BOSHMKAN NOXHbIM BKNAM B CPefHIOn TemMnepaTypy.

Han okeaHom. Bnaromaps BeTpam, ayto-
LIAM MeXAy cyuiell 1 MopeM H obecne-
YMBAIOMIMM XOPOLIYIO TEemnOBYH CBA3b
MEXAy NBYMSA 3THMH YaCTAMH NNaHEThI,
BCAKas pa3sHMLIA MEXOY HMMH OONXKHa
ObicTpO HCYE3aTh. '

B camom nene, cuneHediuil «napan-
neIH3M» JaHHBIX H3MepeHHH Ha cylue H
HAa MOpe [aeT BO3MOXHOCTh NMPOBEPHTh
3HAYHMOCTE W MOBBICHTH HANEXHOCTh
OLUEHOK, MOJIYYEHHBIX MO OAHHUM TOJILKO
H3MepeHHsM Ha cylwie. B sToit oBnacth
KJIMMAaTOJIOrH A0/DKHBI ObITH Onaronap-
ubl Kanutany BMC CIUA MstTeio May-
pH. B 1830-x u 1840-x rogax oH BnepBble
npopenan pabory, KOoTOpas mnomMoria
CTaHAApPTH30BaTh METOObI H3MEPEHHSN
TEMIEpaTyphbl BOAbI ¥ BO3AyXa HA MOp-
CKHX cynax. B 3smaunTennHoll Mepe B pe-
3ynbTaTe ero aearensHocTH B 1853 1. B
Bproccene Ob1N0 NOAMHCAHO MEXKOYHA-
pOaHOe cornalieHHe no NpoBeAeHHIO H3-
MepeHHuii, a Takxe cbopy u o6meny mop-
CKHMH METeOPOJIOr HYECKHMH AaHHBIMH.

HauuHas ¢ 3TOro BpeMeHH Beayliue
mopckue mepxasbl — CIIA, Benuko-
Opuranus, PpaHuHA H OpYTrHe — CTAIH
cobupaTh MOPCKME XKYPHAJIbI, COnepKa-
LiHe OaHHble MOPCKMX MeTeoHabnione-
uuii. 3a nocnensne 20 net uHopmauns,
coaep)kallanca B 3THX XypHanax (npH-
mepro 80 MH. H3MepeHHiT OHOR TONB-
KO TEMMEPATYPh! BOAbI) Obina nepexece-
Ha B [IBa2 KOMMBKOTECPH3OBaHHBIX Banka
naHHbiX. ITo Penpe3leHTaTUBHBIN Ha-
Oop maHHBIX MO OKeany M aTmocdepe,
cocrapnenueliit HOAA u OpyriMH Be-
pomcTBamu CUIA, ¥ OTaE/IbHAA KOMNH-
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nsukAs  MeTeoponorudeckoif  ciyxObi
Benuko6pHTaHHH.

INopobHo AaHHBIM MO Cyllle, AaHHBIE
10 MOpIO HYXOAIOTCA B KOPPEKLHMH,
YYMTHIBaIOLLIEH H3MEHEHHE TEXHHKH H3-
mMeperuit u apyrue 3odextsi. Jo 1940-x
rOA0B TEMIEPATYPA MOBEPXHOCTH BOIbI
W3IMepAnack CneayiowuM obpazoM: ¢
6opTa cyana B Mmope 6pocanocs Beapo, ¢
MOMOIIBI0 KOTOPOrO MOPCKYIO BOOY
MOAHUMAIH Ha nany0y; 3aTeM BbIXHIA-
JIH HECKOJIBKO MHHYT, MOKa TEPMOMETP
He NMPHIET B TENJIOBOE PAaBHOBECHE C BO-
1OR ¥ MOC/e ITOro H3IMEPA/IH TeMnepa-
Typy Boasl. OnHako ¢ Hayana 1940-x ro-
0B TEMIepaTypHbIe H3MEPEHHS CTATH
BBIMONHATH Ha Tpybe, uepe3 KOTOPYIO
jabupanack Boja [UIS OXJIAXKIEHHS CY-
noBeix neurarteneii. HecmMoTps Ha TO
4YTO M3MEPEHHA C MOMOLLBIO Beapa npo-
[I0/DKAOT BBIMOTHATBCA YACTHYHO H B
HAlle BpeMSA, a M3IMepeHHA B 3aBopHOH
Tpybe npoBoAHAHCch H g0 1940 r., nepe-
XOA OT OAHON METOAMKH K APYro# 6bin
[IOBOJILHO PE3KHM.

CpaBHHTENBHBIA aHanu3 moka3’as,
yTO H3IMepeHHus B 3abopHoit Tpybe naroT
B lenoM 6onee BBICOKYKO — Ha
0,3—0,7°C — TemnepaTypy, 4eM HIMe-
pEHHA HA OTKPBLITOM BO3AyXe ¢ MoO-
MoLbH0 Ope3eHTOBOrO Begpa. ITa pa3-

HHIAa NPHMEPHO COOTBETCTBYET MOJIHO-
MY MOTEIUIEHHIO KJIHMAaTa, BHISBJICHHO-
MYy MO JaHHBLIM H3MepeHuit Ha cyue. B
CBSI3H ¢ 3THM BOIHHKAET HACTOSTE/IbLHAA
HeOOXOAMMOCTE  OTKOPPEKTHPOBATh
3TY HEOOHOPOAHOCTE MOPCKHX O@HHBIX.
OpHaxo B CYAOBbIX XYPHAllaX OTMETKH
0 TOM, KakuM cnocobom — B 3aBopHoO#t
Tpy6e HIH C MOMOLUILIO Beapa — NpOM3-
BOOMIHMCh HM3MEpeHHA TeMNepaTypsi,
CTaJIM MOABAATHECA ToNbKO ¢ 1970-X ro-
[0B, MO3TOMY KOppeKLHs npespaliaer-
CA B AOCTATOYHO MpobneMaTHYHYIO 3a-
nagy.

Kpome Toro, He Bce H3MepeHus Bel-
pOM oaMHaKoBbl. MOKpOE BEpO OX1ax-
[aeTcs B pe3y/ibTaTe HCMAPEHHsA, Korna
€ro BHITACKMBAIOT U3 BOALI M NMOAHUMA-
0T Ha nanyOy. BenuuuHa oxna)KoeHHs
3ABHCHT OT NOroak! H TEMNIOH3IONALUHOH-
HbIX cBOMCTB Benpa. B uensx crannap-
TH3aUMH H3IMepPeHHH TeMmepaTypbl B
GproccensbckoM cornaueHun 1853 r. 6bi-
JIO OFOBOPEHO HCMONB30BAHKE JAEPEBAH-
HBIX Beflep C XOPOILIMMH TEeTJIOH30JIA1H-
OHHBbIMH CBORCTBaMH, 0aHako B XIX Be-
Ke Ha GIoTe NponoKajH nojb30BaTh-
cs BeapamH u3 OpeseHTa, KecTH M aApYy-
rux matepuanos. B nepuon ¢ 1900 no
1940 r. Ha 6ONBLUIMHCTBE CYI0B HCMOMb-
30Ba/IHCh Benpa u3 Ope3enTa, KOTOPbIH

ABJIAETCA IUIOXHM M30JIATOPOM Temna,
4YTO MNPHBOAWIO K 3HAYMTENLHOMY
OXJIaXAEHHIO BOJIbI 32 BPEMS, NPOXOas-
ee Mexay orbopom npobsl ¥ H3IMEpe-
uueM. [locne sTopoli MHPOBO#H BOIiHBI
CTalH NOJIb30BATLCA BeIpaMH H3 TUIacT-
Macchl, KOTOpas 3alep)KHUBaeT Tero;
H3IMEPEHHA C MOMOLLBIO TAKHX Benep Co-
[JIACYHOTCH € H3MEPEHHUAMH, NPOU3BO/IH-
MbIMH B 3a6opHofi Tpybe.

H3mepenus TemnepaTypsl MOPCKOTO
BO3/lyXa TAKXE HENb3R CYMTAThH OJHO-
ponubiMH. Haubonee Baknas npuunHa
3TOr0 — yBENH4YeHHE CPeAHMX pa3MepoB
CYy[OB, 4 3HAYHT, ¥ BLICOTHI nanybkl, rae
NPOH3BOAATCA HaMmepenun. Temnepaty-
pa Bo3anyxa obeiuHo OBiCTpO napaer ¢
BBICOTOH, Tak 4TO yBeNnH4YeHHE BLICOThI
H3MepeHHH 1ONKHO NPHBOOMTE K NOAB-
JIEHHIO NTOXKHOTO0 OTPULATEIBHOIO KOM-
NMOHEHTA B M3IMEHEHHWH TEMIepaTyphl.
Kpome Toro, npakTHYeCKH HEBO3IMOXKHO
CKa3aThb, HaXOOM/ICH JIH TEPMOMETP Ha
KOHKPETHOM CY/IHE Ha CONHLIE WK BOH-
3H HArpeThIX YacTed cyaHa; Mexay Tem
H TO H APYIroe MOXeT ObITh NPHYHHOMN
3aBBLILLEHHA TEMMEPATYPBI.

3anucH TeMnepaTypbl, MOJY4YeHHbIE
BO BpeMSs BTOPO#i MHPOBOIi BOiiHbI, Oa-
IOT KJ1aCCHYECKHE MpHMeEpPbl Pa3IHyHbIX
NMPHYHH HEOIHOPOAHOCTH AaHHbIX. B

3HAYEHWA TEMMNEPATYPbI noBepxHOCTM MOPA MOTyT GbiTh
CKOpPPEeKTUPOBaHbl C Y4ETOM M3MEHEHUI B TexXHWKe namepe-
HuiA. flo 1940 r. usMepeHwA BbINONHANUCH B Befipe, C NMoMoWbIo
KOTOPOro MOPCKYIKO BOAY BbiTacKuBanu Ha nanyOy ( cnesa ).

MNo3)ke TepMOMETPLI CTanNK pasMelaTts B 3a60PHON TPYOE, Ye-

pe3 KOTOPYK MOPCKas BOfla NOCTyNaeT Ha OXnaXkaeHue cygo-
8blx gBMraTenei. M3-3a TOro YTo NPYU UCNapeHun BOAA OXNax-
fAaeTcs, U3MEepPeHUn B Beipe MOrnW 3aHWXKaTb TeMnepartypy
BOALI B cpegHem Ha 0,7°C. s
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TOT NEPHOA TEPMOMETPLI, KaK MpaBH-
710, pa3mellany Ha MOCTHKe, rae H3me-
PEHHS MOXKHO DBI/IO NPOBOAHTE B OTHO-
cuTensHol Oe3zonacHocTH (HO rae Ten-
nbie yacTH Kopabns HarpeBanu BO3OyX).
KpoMe TOro, H3MEpeHHS MPOBOIHIIKCH
B OCHOBHOM [IHEM, TaK KaK HOYBIO 115
CYUMTHIBAHHA MNOKA3aHHA TepmMoMmeTpa
HY)KEH CBeT, a OH Owin 3anpewex. B pe-
3YILTATE 3HAYCHHUA TEMNEpaTypsl B BO-
enHoe BpeMa 66111 B uenom Ha 1°C Bei-
1€, YEM 10 ¥ MOCNE BOHHBI.

Ha HauansHOM 3Tane Hallero aHanu-
3a Mbl KOPPEKTHPOBANH JaHHbIE H3Me-
peHuil Ha MOpe, CpaBHHBAA 3aNucH, cae-
nanHkle BOnu3Ku Oepera, ¢ 3anHcAMM Ha
octpoBaXx HnH nobepexse. Paznuuy
MEXKIY H3MEPEeHHAMH Ha CYLLE H Ha MOpe
Mbl OTHOCHAH K HEOAHOPOAHOCTH MOp-
CKHX H3MepeHuii M, yCpeldHssi 3Ty pa3-
HOCTB N0 MHOTHM pPErHOHaM, Nonyyanu
COOTBETCTBYIOIIHE TMOMpPaBKH. JITOT
NOJXO MPeanonaraeT, YTO H3IMEPEHUA
HA CVLiie SABNAIOTCA ONHOPOAHBIMH; TEM
HE MEHEE NOIMPaBKH, KOTOPBIE 1aET ITOT
METO/1, COTNAcYIOTCA Mexay coboii. On-
HaKo HeobxoauMoe B 3TOM MeTone oc-
peaHeHHe OrpaHH4YHBaET €ro npuMeHe-
HHE: TMONMpaBKH MOKHO PpacCHHTAThL
TOJILKO [JIf CPEeIHErO0BbIX, CPENHHX
MO MONYIIAPHIO 3HAYEHHH, a He NS JIo-
Ka/IbHbIX CPEOHMX MW ANA MEpPHONOB
BpEeMEHH MOPAJKA MecaLa.

INMo3aTomy mel npubernu Kk 6onee u3o-
LLIPEHHOIT METOOHKE KOPPEKLHH, pa3pa-
Borannoit Kpucom ®onnanaom v [13Bu-
nom lNapkepom W3 MeTeoponoruueckoit
cnyxbei BenukoBpuranuu. 3TOT Me-
TOI TMO3BONKET BHOCHTHL MONPABKH B
CTapble HIMEPEHHA, YYHTHIBAA HCNape-
HHE BOnbl B Benpe. Benuukina oxnaxae-
HHA BOObl H3-33 MCNIAPEHHA 3aBHCHT OT
ABYX (aKTOPOB: MOrONHBLIX YCNOBHH H
HHTEPBANa BPEMEHH MEX1Y H3IBJIEYEHH-
€M BeJipa ¢ BOJ0# W3 MOPA H NPOBENEHH-
eM u3aMmepennii. Ecnu npeobnanaiome
MOroIHbIE YCNOBHA ONPENENAOTCA CE30-
HOM H MECTOM, FJI€ NPOBOAATCH HIMeEpe-
HHA, TO BpEeMS HCMAPEHHA Yalle BCero
HEH3IBECTHO H €10 NPHXOOAHTCA OLEHH-
BATH MO NaAHHBIM.

Yr1o6bi oueHnTE 3hiekT OXnaxkoeHus
BO/IbI B BEAPE, Mbl BbIPAXKa/IH TeMMepa-
TYPY NOBEPXHOCTH MOPSA ANA KaXnoro
KOHKPETHOTO MECsla B BHOE OTKIOHe-
HHA OT CPelHEero 3HAYCHHS ANR 3TOro
MecALia, PACCYHTAHHOTO MO 3TATOHHOMY
nepuony 1950—1979 rr. Ilockonbky ce-
30HHbIE UMKNBI TEMMNEPATYPbI OKeaHa
OCTABANKHCL NPHMEPHO OHHMH H TEMH
e Ha MPOTAXKEHHH NMOC/IEAHHX CTa JIeT,
B 3THX OTKNOHEHHAX HE [0JIKHA NpH-
CYTCTBOBATH 3AMETHAH IHMHC-JIETHHA
M3IMEHYHMBOCTL: HanpHMep, pa3Huua
MEXIy 3HAYEeHHEM TeMnepaTypbl B fe-
kabpe 1890 r. n cpenHUM 3HAYEHHEM 1A
nexkabps Mecsla B ATANOHHLIH nepHon
He [OONXHA OTNHYATBCA OT pPa’jIHHUBI
Mex1y TeMnepaTypoii B Hiote 1890 r. n
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M3MEHYMBOCTb KNMMATA MOXHO npocnefuTk Mo apXMBHbIM faHHbLIM, 8CNi pac-
CMOTpETL CPpeaHerofoBbie N cpegHeaeKafHbie 3Ha4YeHUA TemnepaTypbl Ha cyle U
Ha mope B CeBepHoM ( BBepxy ) U KOXHOM ( B cepeguHe ) NONywapyuax U B LIENOM no
3eMHOMY Wapy ( BHM3y ). Ha Bcex Tpex rpadukax, ogHako, OueBMAEH TaKxe 3arub
KPMBOW TemnepaTtypbl BBEPX; fla)ke Camble XONOAHbLIE rofja HbIHeWHero gecATune-
TUA ObiNK Tennee, Yem NioObIE (38 UCKNIOYEHWEM CaMblX TENNbiX) roga B NPOWNOM

cToneTuu.

CPeHHM 3HAYEHHEM [1/15 HIOHA MECALIA B
ITanoHHbli nepnon. BeAkas «celon-
HOCTBE» B TMOJYYEHHBIX NaHHBIX MOXKET
ObITH OTHECEHA HA CYET BIIMAHMA BElep,
HMCMONB30OBABLIMXCH A5 HIMEPeHHit, no-
CKOMbKY BEJIHYHHE OXNaXKIEHHA BOAbl
3aBHCHT OT BpeMenH roaa. Kakas Owi
«CE30HHOCTb» HE MOABUNACHL B XOI€ Ta-
KOro aHanu3a, Mbl, TakiM obpa3om,
MOXKEM OLEHHTL BpPEMSA HCNApeHHA H
BHECTH MONPABKY ANA BCEX MIMEPEHHH,
BBIMOJIHABIIMXCH C NOMOLIBIO BEpa.
lMonpaBsku, paccuMTaHHBIE MYTEM
CpaBHEHHS C JaHHBIMM H3MepeHnil Ha cy-

LE H yTEeM OLIEHKH BEJIHYHUHBI OX/1aXK1e-
HHA, XOpPOILO COrnacyloTcid Mexay co-
6oit ana nepuona 1900—1940 rr., korna
MOYTH HA BCEX CyOax HCMNOIb30BANHCH
OpesenToBhie Beapa. Hennoxoe corna-
cue HabntogaeTca U ana AaHHbiX XIX se-
Ka, eCH NpeanonoXHuTh, 4TO TOraa Mc-
MONBE30BANIUCE B OCHOBHOM N€PEBAHHBIE
peapa. EcnH mpeamonox)uTh, YTO NpH
H3IMEPEHHAX TNpHUMEHANHCL Ope3eHTO-
Bbi€ Belpa, TO CpelHHEe 3HAYEHHA 1A
noaylapHii 1o MOPCKHM NaHHBIM DyayT
npuMepHo Ha 0,2°C Bbille, 4eM «CyXo-
NYTHBIE» CPEAHHE.
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TeM He MeHee CPABHEHHE B LIeJIOM AaH-
HBIX MO CYLIe W MOPIO IeMOHCTPHPYET
HX 3aMedaTenbHbI «napanenuIM».
[axe B MaciiTabe BpeMeHH, DABHOM IO-
1y, CpeIHHe 3HAYEHHA MO NOMYIAPHIO
IR CYLIH W MOPSA CHJILHO KOppeIHpy-
10T, a ans bonee IIHHHBIX NEPHONOB ABa
nabopa JaHHbIX MOYTH MOJHOCTBIO CO-
rnacytotca mexay cobo#l. Bcwo ocrta-
TOMHYO HEONPEAEIEHHOC T ClleayeT OT-
HECTM Ha CYET PeaKOro NMOKpbITHR HAD-
NIONEHHAMH  3EMHOH  IOBEPXHOCTH.
B HekoTOpBIX paiioHax, 0COOEHHO B HOXK-
HBIX 4ACTAX OKEaHOB, H3IMEPEHHA NMPOBO-
NATCH pEOKo aaxe B Hawe speMs. OnoHa-
KO pe3y/bTaThl MOCNeAHUX HabnoneHui
€O CNYTHHUKOB NO3BOJIAIOT AYMATh, YTO
HEIOJIHOE NMOKPBITHE HE ABJISETCA CepPb-
eanoii mpobnemoit. Poit Cnexcep u3
HOAA u [Ixon Kpucrh n3 Anabamcko-
IO YHUBEPCHTETA OLEHHITH TEMIEPATYPY
Nno CNYTHHKOBBIM [OaHHBIM 0718 nepHoaa
1979—1988 rr.; nony4eHHble HMH pe-
3YABTATHI O4eHb OAH3IKH K HALUHM KOM-
6HHHPOBAHHBIM pe3ynbTaTaM obpaboT-
KM H3IMepeHHit Ha cylle H Ha MOpe.

MYAC, 3aBepIllHB NeCATHAETHIOK
paboTy no aHanM3y TemnepaTyp-
HBIX 3anucell M MX KOPPEKTHPOBKE C
1e/IbI0 HCKITIOUEHHA BO3MOKHBIX HCTOY-
HHKOB DIHHBOK, MBI MOXeM O[ITHO3HAYHO
yTBepXkaaTh, YTO 3a NPOLIEILINE CTO
TieT TemMmepaTypa Ha 3eMHOM Liape BO3-
pocna. BmecTe ¢ TeM OCTaeTcs MHOTO

BonpocoB. Hackonbko 3HaYMTENbHA
TeHaeHHA K noTemnenuto? Kakosa ero
npuunHa? CBA3aHO /W OHO C NAapHHKO-
BbiM 3bdekToM, a ecniu aa, TO MOYEMY
OHO MPEPLIBAETCA MEPHOAOM MOX0NI0Aa-
Hua? Hackonbko BaxeH TOT ¢akT, 4To
1987 1 1988 rr. Ob1IH CAMbIMH TENJIBIMH
ro/laMH B 3alHCHX TeMMepaTypbi?

Hats Gosnee Hiin MeHee onpeaeneHHbIe
OTBeTHl HA TakHe BOMPOChI MOXHO
TOJIBKO NOC/Ie AONOIHUTENBHOro cbopa
AaHHBIX B TEYEHHE MOCNENYIOILHX NeCH-
Tunetuil. OmNHAaKO coBpeMeHHBIE MOJIe-
T KTHMAaTa MOTYT NMpOACHHTH npobie-
My yxe ceiiuac. Usamenenus xnmumara
ONpeNensfioTCs BHYTPEHHHMH M BHELU-
HuMH dakTopami. K BHYTpEeHHHM OT-
HOCATCA HW3MEHEHHsi OTpakKaTeNbHOM
cnocobrocTH (anbbeno) nnaHeTsi, Bbi-
3BaHHbIE €CTECTBEHHBIMH (QIYKTYaLMA-
MH 06/1a4HOr0 NOKPOBA HITH H3IMEHEHHS -
MH nasamadTa, a TakkKe H3IMEHEHHS aT-
MocthepHOl H OKeaHCKOH UMPKYNSALHH.
ATMmocdepHas UMPKYIALMSA ONpeaenseT
rOPH3OHTANbHBIE H BEPTHKA/bHbIE M0O-
TOKH Tena yepes armocdepy, H no3ro-
MY OT Hee 3aBHCHT, KaK OCYLLIECTBIRETCH
obMeH TennoM Mexnay cyiuedl U Okea-
HOM. OKeaHCKas LMPKY/IALHA BIIHAET Ha
TEeMIepaTypy HHKHEro ciios atMmocde-
pPbl H CKOpPOCTH TernoobmeHa mexay
okeaHoM ¥ atmoctepoit. Mamenenus
LUHPKYNAUMM B atMocdepe M B OKeaHe
MOTyT ObITH NMPHYHHON ANTHHHONEPHOA-
HBIX H3MEHEHHN TeMIlepaTyphbi.

MOBAJNIbHAA TEMIEPATYPA
C NONPABKOWU HA 3/1b-HUHBO
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ECTECTBEHHbLIE BAPUALIMA KNMMATA moryT MackupoBaTth 3chcpekT rnobansHo-
ro noTenneHus. Ha pucyHKe s3HayeHus rno6anbHOR TEMNEPATYPbl PACCYUTaHbI C NO-
NpasKkoM Ha 3nb-HUHLO — siBNeHue, Npoucxogauee B TUXOM OKeaHe, KOTOPOe NoHK-
XaeT CPeAHIoI0 TemnepaTypy Ha 3eMHOM wape, Apyrve ecTecTBeHHbie COOLITURA, Ta-
KWME KaK BYNKaHU4eCKUe M3BBPXKEHUA ( JBe XHUPHbIE YepTOYKN Ha HUXKHEH OCH ), MO-
ryT TaKxe B HeGonbWKx MacwTabax BpeMeHW OKaabliBaTe Oxnakaaowmn adbgekT Ha
KNWMAaT 1 Takum 06pa3om 3aTyWeBLIBATbL NPOABNEHKE rNOGanbHOro NOTENNEHUA.

BHelunuMHe QakTOpaMH, BAHAIOIIHMH
HA KJIHMAT, MOTYT OBITh, HANpHMED, H3-
MeHeHHs ceeTHMocTH ConHua ¥ Apyrue
€CTeCTBEHHbBIE HIH HCKYCTBEHHBIE MpO-
ueccel ¥ ABneHus. Hanpumep, nons xo-
POTKOBOJIHOBOH palMalHH, OOCTHral-
wef Tponocheps! (HUXHEro cnos ar-
Mochephl, NPHHHMAIOLLErO YYacTHe B
«thOpMHUPOBAHHKH» MOTOOBI), MOXKET H3-
MEHATHCA NMPH HAKOIJIEHHH B aTMocdepe
MPOMBILLIJIEHHBIX BEIOPOCOB M NpH nona-
faHuu B cTpaTocdepy BO BPeMSA BYJIKa-
HHYECKHX M3IBEPXKeHHH MbINM MNH CYIb-
taros. [pomeinineHHsie BEIOPOCH MO-
TYT B/IMATh HA KJIMMAaT KOCBEHHbIM 00-
pa3oM, H3MeHnas anbbeno obnakos. Yae-
JIHYEHHE COePXaHuA B aTMocdepe nap-
HHMKOBBIX ra30B TaKXXe BIIHAET Ha KIH-
MAaT, MOCKOJIBKY MPH 3TOM H3MEHAETCH
Be/THYHMHA NOTJIOEHKA yXonswuedt k-
HOBOJIHOBOH panHalHH.

OJIBIUMHCTBO MeXroaoBbIX BApH-

aunft knuMmara obycnoBIeHo BHYT-
peHHHMH hakTOpaMH, BKIOYas H3IMeHe-
HHe UMpKYnaunHK atMmoctepsl. Ha Gonee
IUTHTENbHBIX OTPE3Kax BPEMEHH — OT 2
0o 8 ner — BapHalHM KIMMaTa onpene-
JNIAKOTCA MIMEHEHHAMH BEPTHKANLHON
UHPKY/ISILMM B OKeaHe M TeMIepaTypbl
nopepxHocTH BOoAbl. Hanpumep, sBne-
Hue Onp-Huubo — I0xHoe konebaune
(ocnabneune npeobnagaroUIHX BOCTOY-
HbIX BETPOB Y MOBEPXHOCTH, 3analHbIX
BETPOB Ha BbICOTAX W MOABEMA XOJIOA-
HO# BOAbI B BocTO4HON wacTn Tuxoro
OKeaHa) BeleT K YBE/IHYEHHIO 4acTOThl
wWTOpMOB B rnobansHom maciutabe u
BPEMEHHOMY NAaACHHIO cpenHeil Temne-
paTypsbl Ha 3eMHOM wiape. INorennexne
1980-X ronoB OKa3bIBAETCH Elle ApYe Bbi-
PaXXeHHbIM MNOCNe BHECEHHSA MNMONPABKH
Ha nb-Huueo; 1989 r. craHoBMTCSH ca-
MBbIM TEIUIbIM roaomM B pany, a 1988 u
1987 rr. — BTOpPBIM H TPEeThLHM MO 3HA-
YEHHIO.

MoXHO OXHOaTh TakXKe M 3Ha4YM-
TENbHBIX KIHMAaTHYECKHX BapHaudil B
macwitabax necaTuneruii u Gonee, 0by-
cnoBneHHbIx Bonblloil TennoBoi WHep-
1Heil OKeaHoB, KOTOpas, HakIANbIBaACh
Ha KOpoTKoMepHonHbie GNyKTYyaUHH,
yetue o6pHcoBLIBaeT HoJlee NpoONOIKH-
TenbHble MaciiTabel. Dddexkt Tenno-
BO#H MHEPLHH OKEaHOB MOXXHO OLIEHHTS,
BHOCS B COOTBETCTBYHOLLHE MOIEH KITH-
MaTa ciny4adHbill «luyM», BOCHPOH3BO-
s Haﬁmonaemue BLICOKOYACTOT-
Hbl€ (MEXromoBbi€) BAPHALMHH CPedHeii
rnoGansHON TeMnepaTyphbi.

OxasbiBaeTcsl, 4TO HA MNPOTHKEHHH
CTONIETHS PpE3YNBETHPYIOILHE HHU3KOuya-
CTOTHBIE BapHAUMH TeMMepaTypbl Mo-
ryr pocrurate 0,2—0,3°C. [pyrumn
cnopamu, S0% uHabnronaemoft Benuuu-
Hbl TTOTEIVIEHHA B 3TOM BEKE MOMXKHO OT-
HECTH HA CYET ECTECTBEHHBLIX «BHYT-
peHHHX» Bapuauuii. PasHOBeposTHA M
NPOTHBONONOXKHAA HHTepnpeTauus, a
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MMEHHO, YTO HME/I0 MECTO 3HAYUTENBLHO
Gonbluee norennenuve — 0,7—0,8°C, Ho
O0HO ObINO uacTHYHO ocnabieHO MOHH-
JKEHHUEM TEMMNEpaTyphbl, CBA3AHHBIM C
BHYTPEHHUMH (haKTOpaMH.

3eMHOI KNIUMAT pearHpyeT W Ha pai-
nuyHbie BHeluHue daxkTopbi. OonH M3
HuX — GaykTyaunn uinyuenus Connua.
[Nocneanune cnyTHUKOBBlE HAONIOOEHHS
MOKa3alk, 4TO NOTOK CONHEeYHOI paana-
UMK MeHAeTCA npiMepHo Ha 0,1% B xone
I 1-neTHero uMKNa COMHEYHOH aKTHBHO-
CTH, 4TO COOTBETCTBYET H3IMEHEHHIO HA
0,24 Bt/m? konuuecTBa paaMauuu, na-
nawowieil Ha BepXHuil cnoi atMochepsl.,
Ecnu 661 KNMMAT pearnposarn Ha 3TH H3-
MEHEHHs MIHOBEHHO, Ha MNnaHeTe Ha
NPOTAKEHHH OAHOIO COJTHEYHOTO WUH-
Kna Temneno Obli W Xonogano Ha
0,08—0,24°C. Tennosas WHEPLHA OKea-
HOB HE NaeT KIMMAaTy pearupoBaTh Tak
ObICTPO, MO3TOMY AefiCTBHTENbHOE W3-
MeHenHe rnobGanbHoi TeMnepaTyps!, Be-
posTHO, He npesbimaet 0,03°C.

MHOro BbIcKa3biBanock coobpae-
HUH No nopoay TOro, 4To Ha Dosee nnu-
TeNbHBIX MPOMEXYTKaX BPEMEHH H3Ny-
yenue CoNHLA MOT/I0 MEHATLCA 3HAYM-
TenbHee, [TpononkuTeNbHbIE NEPHOOLI
HH3Ko# akTusHocTH ConHua, TAKHE Kak
MHHHMYMBl Maynnepa, Ilnépepa u
Boneda (B 1645—1715, 1450—1550 u
1280—1350 rr. cOOTBETCTBEHHO), KOp-
PENHPYIOT © HHTEpBanaMM MaccoBOTO
HacTynauusa JIeAHHKOB. BwioBuranock
NpeanosoXeHHe, YTO BO BPEMA TaKHX
coObiTHH u3nyuenne ConHua ocnabesa-
no Ha 0,2—0,6% & 4TO ITH OTKIOHEHHSA
M OBITH NPHUHHON KNIHMAaTHYECKHX
casuros. OnoHako nocie MUHHMYMa Ma-
YHIepa HUKaKUX [UTHTEbHBIX NEPHOI0B
aHOMAaNbHON CONTHEYHOH aKTHBHOCTH He
Habnwonanoce.

Ha uanyuenne ConuHua MOTyT BIHATH
M H3MEHEeHHs panWyca CcBeTHNa, BO3-
pacTaloilero H yoObiBalomero B TeyeHHe
80-neTHero uUMKIa, OAHAKO CBA3b MEXIY
panuycom M uinydenuwem ConHua ocra-
eTCA HEBBIACHeHHOI. ITtoT 3ddeKT
MOKeT ObITh CYLLECTBEHHBIM, @ MOXET
OKa3aTbCA H npeHebpexuMo ManbiM.
HeonpenenenHocTs B 3TOM BONpoOce
NOMKHBI  pa3pelliuTh HWIMEPEHHA CO
CMYTHHUKOB, NAaHupyemble Ha Gnmkaii-
Liee NeCATHIIETHE.,

B nactosuee Bpems Bauanue ConHua
Ha XO[ cpeaHedt TeMnepaTypk! Ha 3emie
B macwrtabax cTONeTHs OCTAeTCA HEeo-
NpeneseHHplM, HO, KaK NpeacTaB/feT-
¢, OHO HeBeNnHKo. Beicka3biBaeMble ellie
MeHee 0OOCHOBaHHbIE TIPEONONOXKEHHS
KacaroTcA ABNEHHIT, BKNaa KOTOPLIX MO
CPaBHEHHIO C BKJA1OM NAapHHKOBLIX Fa-
30B He3HaunTeneH. Hanbonee BeposAT-
HO€ yMeHbllIeHHe NOTOKA CONHeuHoit pa-
OHALHH, OTBETCTBEHHOE 32 Mansifl nea-
HHUKOBBIH nepHon (¢ cepeantsl 16-ro no
cepenuny 18-ro cTronerus), XoTs H Ha-
MHOro Gonblue ntoboit BapHaLnH, HMe-
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ouieli MeCTO B Halue BDEMﬂi COCTABIIHET
TeM He meHee Beero | BT/M“ n no ceoemy

stdekTy 3IxkBuBaneHTHo 40% BKknana

NapHHKOBLIX rasos.

JIMAHUE HA KJ/IMMAT BynkaHu-
YeCKOH ONeATenbHOCTH, MO KpakHeil
Mepe B MeHbLIHX MacluiTabax BpemeHH,
Dosiee oueBHAHO. By/Kkanuueckue uisep-
JKEHHA, TIDH KOTOpbIX B cTpaTocdepy
peiOpaceiBaeTca 6onblloe KOIHYECTBO
NbIIH ¥ YacTHl cynb}haTos, MOTYT Bbi-
3bIBATh 3HAYMTENLHOE MOXONOOaHHE B
HebonbKX Macwtabax Bpemenu. M-
pepKeHue synkana Kpaxaray s6nusm
octposa fAea B 1883 r. npuseno, sBeposT-
HO, K OXJaXIEHHIO HHIKHEro C/I0f aTt-
Moctephl Ha HECKONBLKO [1eCATKOB A0ed
rpanyca. [locnencTBus Hauanu oLy-
WATBCA CNYCTH HECKONLKO MECALEB Mo-
CJle M3BEPKEHHUA W OCTABAIHCH HA H3Me-
PHMOM YPOBHE Ha NPOTAMEHHH OBYX
ner. W3sep)kenue BynkaHa ATIYHI Ha
octpoee banu B 1963 r., X0Ta OHO HE
ObINO TAKMM MOIUHBIM W TIDHBENO K
MeHbLueMy BeIOpocy nbinu B cTpaTocde-
py, nano 6onblIOE KOMMMECTBO 4acTHL
cynb()aToOB H BBI3BANO CXOOHBIH NO Be-
NUYHHE KNUMaTHYecKuit IddekT.
JnNHHHONEPHOAHBIE NPOABJIEHKA BYJl-
KaHHYeCKHX H3BepXeHHii ropaszno Gonee
cnopHkl. Jlaxke ecnin a3po30H BY TKAHH-
YECKOTO NMPOMCXOXKIEHHA BbIMbIBAKOTCA
M3 cTpatocdepbl B TedeHHWe OBYX JieT,
TENJ0Bas HHEPLIHS OKEaHa A0JKHA MO-
nynuposath 3hdeKkTsl HIBepKeHHil Ta-
KHM 00pa3oMm, 4TO BO3IHHKAKOT JAJTHHHO-
neproaHbie KnuMaTuueckue 3tdexThi.
He Mcknro4ueHOo, 4TO NOTENNEHHE MEXKAY
1920-mu ¥ 1940-MH romamMH 4acTHYHO
00OBACHAETCA «HEXBATKOM» BYIKAHHYeEC-
KMX M3BEDXEHHIl B yKa3aHHbIi nepHoa.
Yuenble He pacnonaralOT HenpepblB-

1950

1975 2000 2025 2050

HBIMH 3aMHCAMH HBMEDEHHH KOHUEHTpa-
LHH BYJKaHHYECKHX a3po30sieii — Oco-
Benno cynsthaTor — B cTpaTocdepe, no-
3TOMY HAOeXHO OUEHHWTh HX AOArOBpe-
MeHHBIH 3QdexT B H3MEHEeHHN KnHMaTa
HEBOIMOKHO. XOTH HMEETCH A0CTATOM-
HOEe KONMHYECTBO KOCBEHHBIX [OAHHBIX
(perncTpauusa H3Bep:KeHni, a TAKKE H3-
MEpeHHA MpOo3paYyHOCTH aTMochepnl H
KOHUEHTpauWH cynb(haTos B KOJOHKaX
IPEHMAHACKOTO M  AHTApKTHYECKOIor
nbja), OLEHKH, MONYYeHHbIE HA OCHOBE
TakKMX NaHHbIX, HE O4eHb XOPOLLO cOorna-
cyrotTca Mexny coboit. Ilo aTo#t npuun-
He TPYAHO cAeNnaTh OnpeelieHHble Bhi-
BOObI OTHOCHTEJILHO BJIMAHHA BYJIKAHH-
yecko#l NEeATENBHOCTH Ha NJIMHHONEPH-
ONHbIE H3MEHEHHA KNuMaTa.

HAKOHELL, o napHuKoBOM 3tdek-
Te. B OTHOLUEHHH HETO NO KpaiiHeii
Mepe Mbl pacrnosnaraeM noapoOHBIMH
OAHHBIMH — CBEIeHHAMH O KOHLEHTpa-
UMM MEaPHHKOBBLIX Ta30B 3a MOCHEaHHE
HECKOJILKO coTeH neT. Hauunanc 1765 .
cojiepXaHHe [MOKCHAA yriepoaa B ar-
Mocdepe ysenuunnock ¢ 280 man—! no
350 mnn~!. Komuenrpauma MeraHa
Gonee wem yaBounack: ¢ 800 nmo
1700 mnpa~!, a KOHUeHTpauus okcuaa
a3ota Bo3pocna Ha 10%: ¢ 285 no
310 man~— !. KoHueHnTpauus xnopdTopyr-
neponos 3a nociennue 30 neT yBenHuH-
nach NPaKTHYecky ¢ Hys no 1 mapa~'.
KomMnsroTepHbie MOAENH MOKa3biBa-
0T, 4TO H3MeHeHHA rnobansHoro panm-
aunoHHoro GanaHca, Bbi3BaHHbIE BO3-
pacTaHHeM KOHUEHTPAUHH NAPHHKOBBIX
ra3oB, IKBHUBAMIEHTHBI YCH/ICHHIO H3Ny-
yeHus Conuua Ha 1%. To ysenuueHnue
conep>XaHus NapHUKOBBLIX ra3os B arT-
Mocdepe, KOTOpOE YyXe MNpOM3OLLO,
MOMXKET NPHBECTH K NOBBILIEHHKY rN0-
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BanbHOM TemnepaTypbl Ha 0,8—2,6°C
(Heonpesie/IEeHHOCTh OLUEHOK OOBACHAET-
CAl OTCYTCTBHEM ACHOTO NMPeACTAB/IEHUA
0 MexaHWIMax oDpaTHOM CBA3H B OTKITH-
Ke KJIHMATA Ha BHELIHHE BO3/1eHCTBHA).

OnHako TennoBas WHEPLHA OKeaHa,
HE MO3BONAIOLIAR 3EeMHOMY KJIMMaTy
MIHOBEHHO pEarupoBaTh Ha MapHHKO-
Bblit 3tdexT, ocnabuna BepoATHOE NMO-
TENJIeHHe 33 MOC/eHHe CTO JIeT NpH-
mepHo Ha 0,5—1,3°C. Takum obpazom,
Habnronaemoe moTensieHHe BEJIMMHHOM
okono 0,5°C HaxoouTCs HAa IpaHu Co-
IacHA € TEM, YTO MOXHO OXHOATh OT
BJIMSHUR NAPHUKOBLIX ra30B.

CreneHb cOrjilacMs Mexay noTerne-
HHEM, OTpaXKE€HHbIM B apXMBHBIX OaH-
HbIX, ¥ IPEACKA3aHUAMHA «TADHHKOBBIX»
Mopaenell He CBHOETENLCTBYET O TOM,
YTO MApHUKOBLIN 3DHEKT MOXKHO CUM-
TaTh OOHapyXeHHbIM HIH, Haobopor,
OTHOCHTENBLHO He3HauHTeNnbHbIM. Ecnu
HMETh B BHAY CYILUECTBEHHYK €CTECT-
BEHHYIO M3MEHYHMBOCTH KJIMMATA M Y-
rue BHeliHHe (akTopbl, KOTOpLIE CNO-
.coDHBI BIMATH HA KNTUMAT, TO Habnwona-
eMoe MOTENJIeHHe MOMKHO NPHNKCATEL H
NPHYHHAM, OT/IHYHLIM OT NAPHHKOBOTO
s¢dexTa. BoaMoKHO TaKkxke, 4TO map-
HHKOBOE norennenue Opino Gonee cunb-
HBIM, HO KOMINEHCHPOBANOCh APYTHMH
hyxTyauHaMH KIuMara.

MHorue ocob6eHHOCTH apXHBHBIX /1aH-
HBIX N0 TEMMNEPATYPE HA NEPBLIH BIrNsa
NMPOTHBOPEYAT TUMOTe3e NAPHHKOBOro
notennedus. B nepuonc 1920 no 1940 r.
njaHeTa HarpeBajiack ObicTpee, ueM
NpeacKa3biBalOT MOMENH, a B epHoa ¢
1940 nio 1970 r. npox3zoLNO noxonona-
HHe, X0TH Colep:KaHHe MapHHKOBLIX Ta-
308 ObicTpo pocno. [auHble mo nony-
ILIApHUAM TaK)Xe TOBOPAT HE B TOMbL3Y
napuukoBoli rumote3bi. [lockoneky B
IOxHOM nonyumapuM okeaHoB Oonbiue,
yem B CeBepHOM, OHO [AOJIKHO Harpe-
BATBCA MEONECHHEE; MEXAY TEM B Npo-
Lecce NOTenJIeHHA I0x%Hoe noayuwapue
HECKOJILKO JIHAMPYET. DTH pacxoxie-
HHA MOXHO YCTPaHHThb, NO KpalHel Me-
pe Ha Ka4eCTBEHHOM YPOBHE, €C/IH Npefl-
MOJIOKHTE, YTO OBICTPOE MOTENIEHHE B
Hauane XX Beka Obiji0 BbI3BAHO BHYT-
peHHMMH hakTOpaMH, a TakXKe 4acTHY-
HO ocnabneHHeM BYJIKAHHUECKOH nes-
TE/IbHOCTH H/IH H3IMEHEHHAMM COJIHeY-
HOro M3/Iy4eHHH, 4 MOXONIOAaHHE MEXAY
1940-mu 1 nauanom 1970-x rogos sBH-
Noch pe3yibLTATOM EeCTECTBEHHOH H3-
MEHHHBOCTH, «HAJJOXKEHHOH)» Ha NapHH-

KoBbil 3 dexT.

BOJ'II:].IJHHCTBO HeomnpeneneHHo-
crell, KacalOLLMXCA MPHYHH COBpe-
MEHHOTO H3IMEHEHHH K/IMMaTa, HUKOraa
He OyayT ycTpaHeHO, TMOCKOJIbKY AN
3TOr0 OTCYTCTBYIOT HeoOXoOoHMbie ap-
XHMBHbLIE NaHHbIE. B peayibTaTe MBI Noka
He B COCTOAHHH NAaTh ONHO3IHAYHYHK HH-
TepnpeTalunio oueBHOHOMY rnofanbHo-

My MOTEMJIEHHIO, KOTOPOE NMPOU30LLIIO B
3TOM BEKe.

Habnionaemas Be/THYMHA MOTETUIEHHS
HAXOOAHMTCA «HA HHUXHEM KOHLIe» aHana-
30Ha, MNPENCKAa3bIBAEMOro MONENAMH
napHukosoro 3¢dexta, u3 uero crneay-
€T, YTO napHHKOBBIH 3hdexT Moxer
ObITL MeHbILIE, YEM NPEICKA3bIBAKOT MO-
aenu. Bo3MOXKHO H NpAMO NPOTHBOIO-
JIOXHOE, 2 HUMEHHO, YTO napnmconoe no-
TenjeHue CHAbHEE MPEACKa3bIBAEMOro
MOIENAMH, HO YaCTHYHO 3aTYILEeBbIBa-
€TCA €CTECTBEHHbIMH BapHaLlHAMH KIH-
MaTa W/IH aHTPONOreHHbIMH BO3aeHcT-
BHAMH.

CoBepleHCcTBOBaHKE MoOnefel, pas-
HO Kak ¥ cOop nanHeix B Grmmkakiuue ne-
CATHJIETHA MOMOTYT YMEHBILIHThL HEOo-
NpeneNeHHOCTh, CBA3AHHYK C POJbIO
napuukosoro 3ddexkra u nate Gonee
TOYHBIH NPOTHO3 IPAAYLLIMX M3MEHEHMI
knumata. OpgHako Ha CeromHALIHHM

NeHb MONBITKH 00 BACHHTD NJIMHHONEDH-
ONHBIE BapuauMH cpeaHeldl Temmepary-
Pbl HATANKUBAKOTCH HA OTCYTCTBHE HH-
dopmaluy 0 NPHYMHAX €CTEeCTBEHHOMN
HIMEHYHBOCTH KIIHMATA.

XOoTs B NONWTHYECKOM acrnekTe 3Ta
CHTYAlMA HE MOXET Hac YIOBJIEeTBO-
PHTbL, OHAa HE ONpPaBAbIBAET W MEMIH-
TeNBHOCTH B BoIpaboTke 1 NpOBE/ICHHH B
H3Hb NOTHTHYECKHX Mep, HarnpasjieH-
HbIX Ha ocnabnenue Tennoeoro abdexra
NapHUKOBLIX ra3oB, KOTOpsIit B Oyay-
LieM NPUBEAET K YBEJIMUEHHIO TEMIIEpa-
Typbl. Yem monbiue mMbl OyneM oTkna-
ObIBATE KOHKDETHbIE OEACTBHA, TEM
OonbluHe KNHMAaTHUYECKHE HW3IMEHEHHSA
obpymiaTcs Ha creaylollee MOKOJEeHHe.
Beaneiicteue B 3TOM Bompoce Oyner
OonpasaaHo TONbLKO B TOM cliyyae, ecnH
yueHble yOeaaTcs, 4TO NapHUKOBbIN -
ekt npenebpexumo Main.

i fdg/m " 0@0&1]&6}0

Inacmmaccesi
U OKpyxcarowas cpeoa

30AHUE nnacTMacc obewano ue-
JIOBEYECTBY JYMLIYIO JKM3Hb. Te-
nepb XKe npobnemMa YHHYTOXKEHUA OTXO-
[0B NpeBpaTH/Ia MJ1acTMAcCChl B CTpalll-
Hoe 3710. CxuraHme ux TPO3HT 3arpasHe-
HHeM aTMocthepsl, a 3aXOpOHEHHE Tpe-
Oyer 3HauMTeNBbHBIX MNoLianed nones-
HOTO npocTpandcTea. ¥Yxke 6onee 600 Ha-
YUHBIX COOOILLECTB NPENNIOKHIH TNON-
HOCTBIO 3anpeTHTh MJIACTHKOBLIE yna-
KOBOUHBIE MaTepHansi. B 3ol cBA3M H3-
rOTOBHUTENIH MjacTMacc 3aHanu Oonee
NPHEMIIEMYIO C 3KOJIOTHYECKON TOUKHM
IPEHNS MO3ULHIO, PeKTaMHpYs obien3-
BECTHYH TeENnepbs KOHLUENUHK BTOpPHY-
Holi nepepaboTKK nnacTMacc.

INoka uTo noTpeGHOCTE B MPOAYKTAaX
BTOpHYHO# nepepaboTku nnacTMace Ha-
MHOTO MNpPEeBLILIACT MPEeaNOXKEeHHE, B
NMPUHLKHNE HEKOTOpble IJIAaCTMACChI
MOXHO TiyTeM nepepaboTKH npeBpa-
THTh NPAKTHYECKH B HX Ha4YansHyo Gop-
My. Hayuusi#t corpynunk Cosera no 3a-
LUMTE TPHPOAHBIX pECYpPCOB ropona
Hero-Mopk C. XapTyann comHeBaeTcs,
YTQ HACBLILIECHHE DPBIHKA Gyue'r OOCTHr-
HyTO, naxe ecnd 100% nnacTtmacc Oy-
JeT NMoaBepraThCi BTOPHYHON nepepa-
GoTxe.

B CHIA nons nnacTMace B rOPOACKHX
orxogax pocruraer 7% (no macce). Ira
BeJIHYMHA CpaBHUMa ¢ noielt cTek/1a M cTa-
JIH ¥ HAMHOTO MPEBOCXOANT OO0 AJTHo-
mMuHuA. MHBIMH clioBaMH, B IOpPOACKHX
OTXOOAX €KErofHO CKAILUTHBAETCHA OKOJIO
13,5 mmu. T nnacrmace. TTpoMbiiien-
HOCTh BHOCHT CBO# BKnan u nobasnser k
ITOMY KO/THUecTBY ewle 8,6 MnH. T.

INoka 4YTO MO CPaBHEHHIO ¢ NHOOBLIMH
APYFHMH TUJIacTMAaccamMH B HaMHOro
Gonbilem obbemMe BTOPHMuYHON nepepa-
6oTKe monBepraeTcs MOJHITHIIEHTEPE-
dranat (I13T®P), H3 KOTOPOro HITOTOB-
naT OYTHINKH A8 ra3HpOBAHHLIX Ha-
NWTKOB. B NpoMBILLNIEHHBIX KPYraX yT-
BepXaaroT, 4yTo 12% [NIT® BHOBL BO3-
BpamaeTcs B mpousBoacteo. M3 npo-
OYKTOB BTOpPHYHOMH nepepaboTku
[M3T® MOXHO H3rTOTABNMBATH MHO-
JKECTBO Bellle, B TOM YHCJIE KOBPOBbIe
H3/1eNTHA, NOPOXKHbLIE OrPaXKaeHHA, TEH-
HHCHbIE MSAYH, MEpPeBA30YHbLIA LIMarar,
TEIJIOH30JIALHOHHEIE MAaTepHansl, na-
e apToMoOunBHBIe neTanu. KoMnanus
Proctor & Gamble y»e noctaenseT He-
KOTOpBI€ TOBaphl B ynakoeke u3 [NI3TQ®
BTOpHuHON nepepaboTkH.

CrpeMsAck 3aXBaTHTh JIHAHpYIOLEe
nonoKeHue B 3To# nepcnekTuBHOM cie-
pe nesTensHocTH, kKoMmnanud Du Pont u
Waste Management co3nanu B Ox-bpyke
(wt. MnnuHotic) coBMecTHOE MpeanpHU-
ATHE N0 BTOpuuHO# mnepepaboTke
MNM3T® M nonusTHIEHA BHICOKOTO OaB-
nenun (I3B; 13 3TOro nnacTHka nena-
KOT, B HACTHOCTH, NAKeThI /1A MOJIOKA).
INpennpusaTHe yXe umeeT 2 neficTBYIO-
LLHe YCTAHOBKH M Nnanupyer ao 1994 r.
BBECTH B cTpo# ewte 3. B obuueit cnox-
HOCTH OHHM exeroaHo OyamyT npou3so-
auThk 90 ThIC. T MepepaboTaHHbIX NNacT-
macc. B LienoM NepCNeKTHBR NpeanpHa-
THA MpEACTaBNAlOTCA BechbMa obHane-
MHBaKLUHMH, HO BCE XKE MNMOKA 3TO KanJs
B MOpe, €C/TH YYeCTh, 4TO €XEerogHo B
orxoasl BbiOpackiBaeTcas 680 ThiC. T
TMN3T® u noutu 3 mnu. T [IIB/.

Eme Gonee MHOrooOemaioliiMH Ka-
KYTCA MOMBITKH HAayaTh KpYMHOMAC-
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wtabuyio nepepaboTky monucTHpona,
M3 KOTOpPOro O0OBIMHO M3rOTOBJISAIOT
YNaKOBOYHBIE MATEPHAALI THNA MEHO-
mnacta. Exeronno B oTxob1 BeiGpachi-
BaeTCA OKONO 2,3 MIIH. T NOJUCTHPONA.
Beero ML HECKONIBLKO JIET Ha3ald MoJiH-
CTHPOJI COBEPLUEHHO HE YTHIM3WPOBa-
ca. HecMoTps Ha BClo cepbe3HOCTH
npobneMbl OXxpaHb! OKpyXawoweli cpe-
[kl H HA IKOHOMHYECKHE DaKTOpb!, ceii-
yac BTOpUuHON mepepaboTke noaBepra-
€TCA yApYYalollie Masioe KONIHYeCTBO No-
nuctupona (scero nuwb 1%). Ipeacra-
BHTE/IH TIPOMBILLNIEHHOCTH obewator,
y10 B OmmxatimeM GynyiieM 3Ta cuTya-
UHA H3IMEHHTCH.

B 1989 r. 7 xopnopauuii, BKioyas Ta-
KHe THraHThbi, Kak Amaco Chemical,
Dow Chemical u Mobil Chemical, co3na-
nu HauvoHanbHyr KOMNaHuio 1Mo BTO-
pHuHOi mnepepaboTke mnomMcTHpoOna
(National Polystyrene Recycling Compa-
ny, NPRC), uensio xoropoii sBigercs
obecrieuenue k 1995 r. BTOpHYHON nepe-
pabotku 25% nonucrupona. INpencra-
sutens CoBeTa MO MNOJMCTHPONIBHBIM
yNakOBOYHbIM MaTepHnanam ui Bamunr-
ToHa (okpyr KonymOus) K. XbioBen Ha-
CTPOEH ONMTHMHCTHYHO, MOCKONBKY OC-
HOBHbI€ HCTOYMHHKH ChIPbSA /1/11 BTOPHY-
HOH nepepaboTKu CKOHLEHTPUPOBAHbI B
GonbLUKX pecTopanax «BbICTPOro mpu-
FOTOBMEHHA MHLIKH» H CTONOBLIX npen-
NpUATHI 1 yupexkaenuit. C onbITHBIM
nenTpom KoMnauuu NPRC no nepepa-
Ootke nonucrupona B JleOMHHCTepe
(iut. Maccauycerc) corpynnuuator lap-
Bapackuilt yHuBepcuteT, bBocToHckuil
Ko/utenk, kKomnawun Wang Corpora-
tion, Mc Donald-s, psaa Gonbauu u cpesi-
HHX KO,

IpoMmbliiiieHHbie NPeANPHATHS BKJIHO-
YAIOTCA B BLINMYCK W3eTHA M3 NONHCTHPO-
na sTopHyHo#i nepepaboTku. Tak, komna-
uuA Rubbermaid noctasnser xoHTOpCKHe
ToBapel, a Dolco Packaging momyunna
paspelleHie oT Ynpas/ieHHs 10 KOHTPO-
JTHO Ka4ecTBa NMHLLEBLIX MPOOYKTOB, MEIH-
KaMEHTOB H KOCMETHYECKHX CDPEeNICTB Ha
NMPOM3IBOACTBO YNAKOBKH IUIA AWLL H3 MO-
JIICTHPONA BTOPHYHO#H nepepaboTKH; 3TO
NEpPBbIi NPHMEP HCNO/LIOBAHMA Tiepepa-
BoTanHHOl MIaCTMACCh] VIR YIIAKOBKH ITH-
LeBbIX NpoaykToB. Cpeay Opyrux ToBa:
POB, KOTOpbIE BCKOPE N0MKHbI NIOABHTHCS
B Nponaxe, cneayeT OTMETHTL HIONALM-
OHHBlE MaTepHalbl HA OCHOBE TEHOMJa-
CTOB H IJ1aCTHKOBLIE KOHTEHHePbI /158 My-
copa.

Pewenue npobneMb! BTOpHYHOM ne-
pepaboTKl nnacTMacc cTanKHBaeTcs,
OMIHAKO, C CEPLEIHBIMH OCIIOKHEHHAMH.
IMonucTHponeHble nakeTsl H mocyaa
4acTO NOKPBITHI OCTATKAMM THILUH, KO-
TOPBIE MOTYT 3arps3HAThL nepepaboTan-
HYIO IJIJACTMACCY U ABJIATHCA MCTOMHH-
KOM HENPHATHBIX BbIAENCHHUI B nMpoLec-
ce nepepabotku. Ewe Gonee cepresna
npobnemMa 00BEMHOCTH H TPOMO3IKO-

NNACTMACChH! B TOPOACKWX OTXOQAX

MACIWITABbI BTOPUYHOW NEPEPABOTKMW nnacTMace noka 4To Heeenwku. Ho Ha
HEeKOTOPbLIX NPegnpUATHAX YXKE CeMYac MCNONL3OBaAHHbBIE MONOYHbLIE NaKeTs! U By-
ThINKW ANSA ra3MpoBaHHbIX HANWTKOB NPEBPaWaIOT B APYrve NONesHbLIe TOBapbl — OT

KOBPOB 40 U3ropoae.

CTH ChIPbf, YTO MPUBOAMT K BBLICOKHM
TPAHCNOPTHLIM PAacXOAaM.

XapTya3na cYuTaeT, YTO MO ITHM MNpH-
yHHaM MaciTabbl BropuuHOH nepepa-
60TKHM NONMKUCTHPOJIA, BEPOATHO, HHKOT-
0a HE MNOCTHTHYT BBICOKOTO YPOBHS.
K. Befin, wTaTHbifl Beayiumit HayYHBIH
coTpynHux Haumonanssoro obiectsa
Onobona, nobasnser: «Tpynuo npen-
CTaBUTh, YTOOBI 0OBEM BTOpPHYHOI ne-
pepaboTku nnacTMacc Bo3pactan Gonee
ueM Ha 5% B rog. Mexay TeM Bo MHO-
rMX paioHax KOMYeCTBO OTXOMO0B yBe-
nuuuBaeTcs ObicTpee». OH oTMeuaeT
TaKXe, 4TO KOMNaHUH HATOJIKHYJIHCh Ha
HENPUATHBIE HHHAHCOBBIE OCTTOXKHEHHS,
KOorna Hayanw co3fnaeaTh NpeANnpPHATHA
no BTopH4HO#H nepepaboTKe niaacTMace.

Jo cux nop aBHxKyiuel cuiol pa3Bu-
THR BTOpHMYHOH nepepaboTkH miacT-
Macc ABJIAHCL NOMUTHYECKHE, a He KO-

HOMHu4eckHe (hakTophl. JKONOrHYECKHE
NOCNEACTBHA 3aNpelleHHs MNacTHKO-
BbIX YMIAKOBOYHLIX MaTepPHAJIOB BECbMa
cnopHsl; Tak, B [Toptnenae (wr. Ope-
TOH) 3anpeLleHne NMocyakl W3 MOJHCTAH-
pona B pectopaHax «ObICTPOro nmpuro-
TOBJIEHHA MHILUY NPHBENO K TOMY, Y4TO
BMECTO MOJIHCTHPOJA CTAIH HCMOJIb30-
BATh MOKPLITHIA NONKHITHIEHOM KADTOH
— MaTtepHan, KoTopsi#l BoobLue He noa-
naetca nepepaborke. Tem He menee 06-
LECTBEHHOE MHEHHE HMEHHO C TMOJIHTH-
HECKOW TOMKH 3DEHHMS 3acTaBlfET KOp-
NOpauUH NPHUHHMATL Mephbl, CnocobeT-
BYIOLIIHE TOMY, 4TODBI NMIacTMacchl cTa-
s Gonee npuemnembimu. Beitn cpaBHu-
BaeT CHTYalHIO ¢ nepepaboTko# nnact-
Macc ¢ nonoxeHuem B Bocrounoit Espo-
ne: «O01iecTBEHHOE NaBNEHUE HACTOb-
KO BEJIHKO, YTO KOMNAHKHH NMPOCTO HE B
COCTOSIHHM MPOTHBOCTOATH EMY».

Mognucka Ha XypHan

B MUPE HAYRH

npuUHUMaeTca BO Bcex oTtaeneHmnax «Coto3neyarb». LieHa ogHoOro
HOoMepa 3 p., UeHa NoAnuCcKK Ha Keaprtan — 9 p.,Ha rog—36 p.,
mHaekc xypHana 91310 no «Karanory raset v >XypHanos
3apy6exKHbIX CTpaH»,
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HcKyccTBO Maiisi B KOIMSAX

Konuu chpecok mansi CTaHOBATCA BaXHbIM “apxeonornyeckum
J[JOKYMEHTOM” B CBSI3U C TEM, YTO MECTHbIE KNUMaTN4eCKue ycnoBus

M BbIOGPOCHI NPOMBIWNEHHbIX NPEANPUATUNA, 3arpsasHSAIoLMe atMocgepy,
YCKOPAIOT paspyweHne caMmmx gopecok

1900 r. Apena Karpun Bperton
Bnnepnb:e NOSBHNACHL HA MeCTe
apXeoNIOTHYECKHX PAacKOMoOK B Be-
JIHKOM XpamMoBoM ropoae Yuuen-Mue,

LOKYH KUHOWUTA

nu. B cBoeM KOCTHOMe Hae3[HHIIbI BUK-
TOPHAHCKOR 3mOXH, B maHame, 3alllM-
LiaBleH ee OT HOKaTAHCKOrO COJIHLA,
Mojs KOTOPOH NMpHKPLIBAIH €€ pelln-

neTHAs BpeToH BeIrAAena BrieyaT/sio-
wie. B Teuenue cneayrownx 8 ner 3ta an-
rIMYaHKa, HEB3IUpas Ha XKapy, u 6iopo-
KPaTHYECKHUE MpPeNoHLI CHOBA M CHOBa

Kyana oHa pnofpanachk BEpXoMm Ha nolua-

TeNBHOE H elle Monoxasoe nuuo, 50- Bo3Bpamanack B Unuen-Muy, urobsi ge-
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NaTh 3aPHCOBKM KaMEHHBIX peibetdos H
KpacouHbiX (PECOK, KOTOPbIMH ObinH
YKpAILIEHB! BLIJIOXKEHHbBIE H3 M3BECTHAKA
CTEeHb! JiexKalMX B pyuHax 3naunit. [dna
COBpeMeHHbIX MalAHUCTOB ee TPya no-
ucTHHe Oecuenen. 3a 80 ¢ NMILHKUM JieT,
NpOLIELINX C TeX Nop, Kak BpeToH no-
cneannit pa3 nobOeiBana B Ynuen-Hue,
MHOTrHe (hpeckH, KOTOpbIE OHa TaK cTa-
PaTENbLHO 3apHCOBLIBANA B 3TOM H Y-
rHX roponax Mawf, He COXpPaHH/INCh.
Bnaxusi#t K1uMaT Me3zoaMepHkH H na-
nAllee CONHIE CHALHO MOBPEAHIH Kpa-
CKH, 0CODEHHO /1a3yPHYIO HA OCHOBE HH-
OWFO, M3BECTHYIO KakK “CHHAA Malia”.
Muoruse dparMedTsl ObLUIH NMOXHLLEHDLI
TYPHCTAMH HJIH YHHYTOXKEHBI BaHaana-
MH, OCTaBLIHECH JKe H300paXKeHHs Moa-
BEPr/IMCh pa3pylIuTelbHOMY BO3AEHCT-
BHIO MHKpooOpraHniMoB. Hepenxko akea-
penu bpeTon ABNAOTCA eAHHCTBEHHBIM
HaNnOMHHAHHEM 00 3THX HCYE3HYBLIMX
namaTHUKax Maiis. Ee paboTs 6b1m1 ne-

=

I A \

VKPAUIEHHBIE TTEPbAMH BOMH-
HbI na xamenrom peavege us Huxnezo
xpama Hzyapoe 8 Huuen-Hye (cnepa)
noxaousromea (fuzype 6 Macke, 3a cnu-
Holi xomopoil éudnsl koavya 6o2a Ilep-
wnamozo 3mesn. Adena Bpemon eoccma-
HO6UNA yeéema, pacnucbi6as axKeapens-
HbIMU Kpackamu 4epro-Geaste (Homo-
2paguu. B Huven-Hye bpemon maxace
coenana axeapeabro KOnuUY Cier cpaxe-
HuR Ha eNympennux cmenax Bepxmezo
xpama Hzyapoe (cnipasa). Kax euono no
gomozpaguu (BBepXy), cdenanHoii &
1984 2., @pecku noumu nOAHOCMBIO
cmepmet.

WWW AM-MAGA N NAROD.RU

WCKYCCTBO MAMA B KOMUSX

penausl B nap Myaseio [Mnboau B I'ap-
BapICKOM YHHBEPCHTETE, a Takke bpu-
CTONBLCKOMY MY3ero i KapTuHHO#M rane-
pee B AHIJIHH, KOTOpbIE B IaMATh 0 Bpe-
TOH YCTPOMIIH 3HMOM 3TOr0 rofa CrneLn-
ANbLHYIO BBICTABKY,

Xots BpetoH bbina He eOHHCTBEHHOHR
IKCHEHTPHYHON BHKTOPHAHKOMN, KTO ny-
TellecTBOBAN MO CBETY C 3TIOAHUKOM,
oHa obnapana yausuTenbHOH crocob-
HOCTBIO TOYHO TIepefaBaTh KpPAcCKH.
“@pecKkH MONpoCTy HAChIlLEHbl HHOOD-
MaumMe#i, 3aknroueHHON B Kpackax”, —
sameuaetr Aptyp I'. Munnep, npodec-
COp HMCTOpPHH H300pa3uTeNLHOrO HC-
KyccTBa MapuneHOCKOro yHHBEpCHTETA
B Konsienx-Tlapke.

Cusarowue kpackamu

BPATHUMCS K HBIHE TIOMTH CTEp-
TOMH CLEHE CpaXKeHUs, KOTOopas H30-

73

OpaxeHa Ha roXHOA crene Bepxwuero
xpama Aryapoe B Unuen-Mue. Ha axsa-
pensx BpeTOH Mbl BHAHM KpYr/ibie K-
Thl BOWHOB ¢ 000AKaMH KpacHOro HIH
CHHEro LBETa B 3aBHCHMOCTH OT MpH-
HAINIEXKHOCTH K TolH MJIH HHOH BOHOKO-
uieil ctopore. “LiBer 6B yacThIO KOC-
MHH4ECKHX TMPEACTABlEHHI [IPEBHHX Me-
30aMepHKaHLeB”, — rosoput [hHxopax
E. Crioapt, apxeonor HaunonansHoro
reorpacdmueckoro obuecrea.
Hanpumep, Kaxmnol H3 OCHOBHBIX 4a-
cTelt cBETa COOTBETCTBYET CBOI uBeT:
BOCTOKY — KpacHbIif, 3anany — uep-
Hblii, ceBepy — Genslil, rory — sentsiit
H LUEHTpY — cHHe-3eneHniil. “LiBeT KO-
CTIOMOB 60XECTB acCOUMMPYETCH € NPO-
CTPaHCTBEHHBIMH MPH3HAKaMH”, — no-
sicisieT CrroapTt. “YTo Kacaercs monei,
TO uBeT Mor o603HauaTh MX COIMANb-
HBII CTATyC WIH MECTO MPOHCXOXKIe-
HHf. YacTo npeAMETEI HMEIOT OAHHAKO-
Bbl€ OPMbI, MO3TOMY HHYErO HE 3HAA O
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LBETE, TPYAHO CKA3aTh, HAPUMEP, H30-
Gpasken nepen BaMH KYCOK HepHTa WK
mauc”,

Kak 3amernna Mepn I'pun PoGept-
coH, mupekTop MHcTHTYTa nokonymbo-
BOro uckyccrea B Can-®dpaHuucko, He
TONBLKO (PPecKH W CKYJLNOTYPHBIE H30-
OpaxkeHHs, HO H UeJible TOpoda “CHANH
kpackamu”. B 1973 r. ona Hauana nposo-
OHTH TLIATeLHOE MCCNIeIOBaHHE LBETA
Ha namaTHHKax B [Nanenke. TOT Knac-
CHYECKHII FOpPO/l, OKPYXKEHHBIN yCThIMH
BA@XXHLIMH JIECAMH H PACTIOIOXKEHHBIH Y
MO/IOIBBI  XOJIMOB HA ceBepe IuTara
Ywanac B MexkcHke, LOCTHI CBOEro pac-
usera B nepHon npasneHus INakans Be-
nukoro (615—683 rr.). On 3HaAMeHUT
CBOMMHM M3SILLHBIMH pefbedaMu U3 WwTy-
Ka H MHOTOYHC/IEHHBIMH HepornHdHue-
CKHMH HAOMHCAMM.

Mcnonbays cranpaptHyio Tabnuuy
ueetoB, PobGeprcon, koTopyto ee konne-
ru ¢ 11000BLIO HA3BIBAIOT “3HAMEHNTOM
CTAPYILUKOH B TEHHHCHBIX  Tyduasx”,
crana (HKCHPOBaTh OCTATKH Kpacok,
KOTOpbIMH KOoraa-to Obinu packpaiue-
Hbl 3aaHuA W Gapenvedni. [To MueHHIO
PoGeprcon, crenn 3nauuit 6Gepiin mno-
KPBITH! CHAPYKH H H3HYTDH HachIllleH-
HOM KpacHo# kpackoii. Tena nioaei u3o-
Opaxkanu KpacHbIM LBETOM, a 6oros —
CHHHM.

Korna PobepTcon npucTynuia K Mc-

cnenoBaHusM, Oonbluas vyacTbe OKpa-
LUEHHBIX MOBepXHOcTel Owina ewe uM-
cto#. Ho xk Hauany 80-x renoB oHM OKa-
3anuch MOKPBITBIMH 4YepHOH KOpKOA,
obpa3oBasiuelics B peaynbTare BO3aei-
CTBHA Ha H3BECTHAK BIIaru, coaepxatuei
KHCOTY. ITa 4epHas KOpKa CKphijia noa
coboif ocTaTKM Kpacku Ha penbedax.
PobepTcon o0OwAcHseT MoSBAEHHE KOP-
KW BO3aelcTBHEM noXaell, KoTopsle, Mo
€€ MHEHHIO, CBA3aHbI C HANTHYHEM 6onp-
LLOrO 4MC/a OTKPBITHIX He TAHBIX CKBa-
JKHH H ABIMOBBIX TpyO BOH3M roponos
Koauakoanekoc u Kapmen, pacnono-
WeHHbIX ¥y nobepexba MekcHKaHCKOro
3anusa B 125 kM K cesepy ot [Nanenxke.
PobGepTtcon 3abuna Tpeeory (no noso-
ny narybHoro Bo3neHcTBUA KMCIIOTHBIX
[N0aei) BO BpeMs UCC/IEA0BAHMA, KOTO-
poe OHAa MPOBOMAWIA B MPOLIIOM TOOY
nna HaumoHanbHOro reorpaduyeckoro
obmecrra. [lo ee cnoBam, B 3HaAMEHH-
TOoM XpaMme Haanucei B [Nanenke yepuan
KOpKa “CTO/b y’KacHa, uTO, KOraa cMoT-
pHIUBL HA HHX [Ha HaAnMcH], KaxeTcs,
4YTO nepell BaMH YepHad MOBEPXHOCThb
Kako#-To ckynbnTyphl”. Cetimop 3. Jle-
BHH, XUMHK 13 Hbro-Mopxcekoro ysusep-
CHTETd, HCCIIeAYIOWHA KIuMaTHYeCKue
BO3/1eHiCTBHA HA /IpEBHME NMAMATHHKH B
ropoaax Mais, COrmaceH ¢ TeM, YTo 3Ta
KOpKa SBJIAETCA THMHYHoIM pe3ylbTa-
TOM Mpouecca BbIBETPHBaHHA, BbiiBaH-

HOrO KHCITOTHBIMH AoxasMH. OnHako
oH nobaBnser, 4TO “Kpack¥ paspyiua-
1oTcA B Bonbiueil cTeneHu oT Bo3nekcT-
BHA MHKPOOPraHH3MOB H BblLLENIaYHBa-
HHA CONMK”, YeM OT KMCJIOTHBIX N0XKACH.

Hccnenosanmne, xotopoe Pobeprcon
nposoanuna B Ilanenke, Onuannocs K 3a-
BEPILEHHIO, KOraa MpOH30LIia KaTacT-
poda: Hauyanoch HIBEPXKEHHWE ByKaHa
Anu-Yuyon, GeaneficTBoBaBILETO B Te-
yenue 600 net. Bo Bpemsa H3BEpKEeHHSA B
atmocthepe obpa3oBaiiock nIoTHOE 06-
JIaKO M3 Mmemnjia ¥ Kanejb CepHOoil Kucno-
Tbl. Bynkau Beibpocun ua Ilaneuke co-
THH TOHH aﬁpamnuoro nenna, U Ka3ia-
710Ch, Hall FOPOIOM MPOHECCH yparaH uy-
AOBHIUHOW cunsi. Mapu E. Munnep,
MalaHUCT K3 ﬁe.l'leKOl“O YHHBEPCHTETA,
pacckassiBaeT: “Koraa Hauasncs noxib,
OH CMBIN 'Ieprlﬁ HaneT, a BMECTE C HUM
H Kpacky”. Yepe3 6 Hedenb nocrie Hisep-
JKEHHA BCMOMMWHAET OHA, “IOPOH. BbITrnsa-
nen Tak, 6yaTo ero BeICKOOMHN XKecT-
KO WeTKoH",

K cuacThio, K ToMy BpemeHu PobepT-
COH ycresia caenaTth A0CTATOYHOE KOJTH-

AXPAM COJIHIA e [Taaenxe OGvia
OKpallen 2eMamumom 6 KpacHoiii yeem
W, KaKk NOKG3aHO HA PEeKONCMPYKYUU,
eoinoanennoli Mepa Pobepmcon (cne-
Ba), ykpauen Ppuzamu. Ce200na smom
xpam, nocmpoenusiii 8 VIl 6., avizan-
Oum cepoim Ha Pone 3eaenbix 0epeabes
(cuumox Bumay). Ha cuumxe esepxy
Mepa Pobepmcon npuasoxuaa naa-
CMUKKY ¢ KORMPOALRBIM MOHOM K MO-
MY Mecmy, 20€ cOXPaHuAuCH cAe0bl Kpa-
cxu na wexe 3ax Kyx, kopoaeani Ilaaen-
Ke.
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4EeCTBO 3aPHCOBOK, NMO3BOJIHBLUMX eff pe-
KOHCTPYHPOBATh NEPBOHAYaAIbHBIA BHA
3anoB B [lanenke. “PekoHcTpykunuu Po-
OepTcoH oOueHb XOPOWIM, — TOBOPHT
Mb3pu Munnep. Kpacku KaxyTcs cTpo-
’MMH, H HCKIHKMHTENBHO APKHMH —
HMEHHO TAKHMH OHHM H ObIIH”.

INomMHMO BOCCTAHOBJIEHHA YTpaueH-
HbIX KPacOK Ha COXpaHHBILMXCA H300pa-
WEHHAX HE MCHEe BaXKHOMH 3anavelt aBnA-
eTCA ONHCaHHe Tex (pPecoK, KOTOpble
ewle yuenenu. daxe cambie H3BECTHbIE
u3 u3obpaxenuit matis — bpeckn B bo-
HAMIaKe — [0 CHX Mop, Kak yTBepxaa-
T CNEUHANHCTHI, HE OMHCAHEI OOJIXK-
HbIM 00pa3zom. BosamMnak — ropop no-
3[HEK/IACCHYECKOT0 NMepHoaa, 3aTepsH-
HLIfl B Jiecax B HOro-BOCTOYHOM 4acTH
wrara Ysanac, BnepBsie NPHBJIEK BHH-
MaHHe HccnenopaTeneft nocie Toro, Kak
B 1946 r. B HeM noObiBan auruickuii ny-
TewecTBeHuuk Dxadtnc ['. Xunu, koto-
poOro MpoBeiH B 3TOT ropoa MecTHble
HHTEJH.

Henpeonamepennviii ywepb

@peckn Ha BHYTDEHHMX CTEHAX Ka-
MEHHBIX KoMHAT aaTupyrotcs 800 r. Ha
ONHOH W3 HHX, BBINOJHEHHOH H3YMH-
TENIbHBIMH KpaACKaMH, Mbl BHIHM CLIEHY
KPOBONPOJIMTHOIO CPaXKEHHA, CONMPOBO-
KOaeMyH KapTHHaMH nNpa3igHOBaHHA
nobensl Han eparoM. B To Bpems Korga
6pin oTkpeiT bBOHaMnak, CYMTANOCh,
YTO KiaccHYeckne Maiis Ob11H MUpOTIO-
ﬁHBbIM HapoaoM, HE HMEBLLHM IHCH-
MeHHo# ucTtopun. OTKpeITHR B BoHaMm-
nake ONnpoOBEPINH 3TO NpeacTraBlieHHe H
NOKa3asiki, KakuMH Matis Obinu Ha ca-
MOM [efne: BOHHCTBEHHbLIM HapoOooM,
3aneyaT/ieBILIHM CBOIO HCTOPHIO B HEPO-
riudax. “boHaMnak ABHJICA BOaOpa3ie-
7IOM B MCC/ienoBaHuy Maisa”, — 3aMeya-
e Mapu Munnep.

Cocrtonnne ¢pecok BbidbiBaeT 060JIb-
LIy TpeBOry y MHOrux yuennix. “I'o-
pon 3aTepasics B rnybHHe BNaXXHOro
TpONHUYeckoro Jseca u B TedeHue 1000
JIeT, CKPBITHIHl OT cBeTa, MOABEPrasics
pmeficTBHIO Bnaru”, — obbacHseT Mapu
Munnep. “IlepBoe, uto GLINI0 caenaHo
NOC/IE OTKPLITHA PPECOK — ITO BLIPYO-
NIeHbl IePeBbA H HaN OCTAaTKaMHM 30aHuf
COOPYXeHbI XKecTAHbIE Kpbiluu. OT 3TO-
ro fHeM CTAaHOBHIOCE OHEHB XKAapKO, a
HOULIO — XonoaHo". B 60-x ronax cne-
UHANIHUCTHI MO COXpaHEHHKD NAMATHHKOB
NPpONMTANH CTEHbLI CHIHKOHOM, KOTO-
pbifi XOTh Kak-TO NMpef0XPaHAJl KPackH.
Ho 3aTeM CH/ITHKOH Bech CTeK BHH3, H CO-
crosHue pecok yxymumunock. Kpome
TOro, B KauyecTBe MpedoXpaHHTeNbHOMH
Mepbl HeCcKONLKO DONBLINX TpeluH Ha
(peckax Obimn 3amenaHbl LEMEHTOM,
TeM caMbiM UM Db HaHeceH ewle Honk-
mHi yuepb, XOTA M HeNpeaHaMepeH-
HbIH.

WWW

®PECKH BOHAMITAKA. Ha omozpauu 6eepxy: max 6bi2190eau Ipecku 00 ux
HedaeHell oNMCmKU Om CA08 kapboKama KaAbyus, euje COXPANUBILeZ0CA Ha Nomon-
xe. B sepxnem pady e Geavix odemdax uzobpaxensl npedcmasumenu 3Hamu, 8
HUXCHEM — MY3bikanmel, komopsie Gorom e bapabax u NOMPRCArOM NOZPEMyiNa-
Mu 8 yecms nobedsi, 00epacannoli 8 cpaxenusu. Buuiy uiobpaxena xonus ipecox,
coenannas Peaune [Jasarocom 0as Paopudckozo myaes ecmecmeoinanus 6 I'eiine-
auane.
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HacmosamenbvHas
Heobxooumocme

Heckoneko ner Hasan dpecku Obinu
ounliensi, Korna ¢ Hux ynanwnu bensiii
cnoit xkapboHaTa Kanbims, WiobpaxeH -
Hble ClieHbl NMpeacTanH BO BCEM CBOEM
Benukonenud. OnOHako B pe3ynbTaTe
OUMCTKH pa3spylieHne Gpecok MOXKET
YCKOPHThCA. “OHH yueneu npexie Bce-
ro MOTOMY, HTO ObINIH NOKPBITHI C/IOEM
KapOoHaTa xanbuua”, — roBoput M.
Munnep. OumileHHbIE Xe (Qpecku B
Oonbliueit cTeneHd NMoABEp)XKeHbI BO3je-
HiCTBHIO MHKPOODPTaHH3MOB H MOCTOSH-
HO MEHAIOLLHUXCA TEMNEPaTyp M BlaX-
HocTH. “Oumiiate WX, He obecneuus
ayuiieR 3alHThl, JOBOJILBHO PHCKOBaH-
HO. Mens Gecnokout ux Oymyiee”, —
BhICKA3bIBaeT CBOM onaceHus Munnep.

BoTt nouemy Tak HeoOxonumMo “IOKy-
MeHTHpoBaTh” (hpeckn Bonamnaxa. He-
KOTOPbIE H3 HHX YXK€ NOKYMEHTHpOBa-
HbI, BKMouan ororpaduu, cuenaHHble
B 1946 r. Xunu, a takxe Nancom PurTe-
pom. Kpome TOro, cylecTByIOT YeThIpe
NaHHO, OJIHO W3 KOTOPLIX NPEACTAB/AET
coboit ynuBuTenbHyo no cBoel neranu-
3aUHH MONHOMACLITaAOHYIO PEKOHCTDYK-
LIMIO TNiepBOil KOMHaTHI Xpama. Oua Obi-

H30BPAXEHHE BOHUHA 8 xocmio-
Me nmuybsi a cmene 0sopya 6 Kakawum-
e (BBepxy). Imu gpecku bvian coioa-
Kbl XYOOXHUKAMU Malin, KOMOPbIX Ha-
HUMAAa 3Hams 6 IMoM 20p00e O1bMe-
KOG-IUUKAAGHKOS, PACNOAONERNOM 6
500 km 3anadnee meppumopuu Mais,
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na BbIMONHeHa B cepeanHe 70-x romos
®unune JasanocoM ais GnopUaCKOTro
My3es ecTecTBO3HaHMs B I'efiHCBHA-
nie.

Onnako, KaK Ob1 HU ObINIH XOPOLIH He-
KOTOPBIE M3 THX DEKOHCTpYKuuit, —
ocobenno B ucnonHedun [asanoca —
HM O[IHA U3 HMX, KaK CYMTAKOT YYEHEIe,
He ABnAeTcA nonHoi. Ha Bcex pekoH-
CTPYKLHAX, 38 UCKJIFOYEeHHeM Tol, KOTo-
pas coenana [laBanocoMm, “neporiudsi
MOXOXH Ha cnarerTH”, — TOBOPHT
Crioapt. “PHcOBaTh BCE 3TO OYEHb
cnoxHo. Mue norpebosancs roa, 4rto-
65l HAYYHTBCA MMCATh B CTHIIE Malia”™. A
BOT 4T0 FOBOPHT MO 3TOMY nosoay Bpe-
TOH B MHCbMe CBOEMY KoJiniere Anbdpe-
ny M. Toszepy: “UTobb! konupoBaTh HX
[mpom3Benenus McKyccTBa Mmaiif], Tpe-
OyeTcs He CTONBKO XYI0XKECTBEHHOE Ma-
CTepPCTBO, CKONBKO 0cobas cnocobHOCTL
BHOEThb HX TaK, KaKk WX BHOE/IH [IpEBHHE
aMepHKaHubI ",

Cornacno Crioapry, dpecku Bonam-
naka B UEe1IOM HHKOTZA He ObIH DOJXK-
HbiM 00pa3omM 3acHATHI WJIH 3apHCOBa-
Hbl. OOHAaKo, BO3MOXHO, 3Ta CUTYALHSA
BCKOpe H3MEHHTCA. B ocyuiecTsBneHHH
3TOTrO0 NpoeKkTa 3auHTepecosan Pobepro
I"apcua Monn, HoBeIA aupekTOp MeKch-
KaHCKOro HauMOHABHOIO MHCTHTYTa
AHTPONOIOTHH M HCTOPHHU. 3TY HHHIIHA-
THBY nopaepxusaetr u M3pu Munnep,
Mo cloBaM KOTOpO# “I0KyMEHTHpOBa-
HHE Ba)kHee, YeM pecTaBpalua”.

Hoseie dpecku npoaonxKawT Haxo-
IWThH NoBcroay B Mesoamepuke. B npo-
LLJIOM oy, KOraa MEKCHKaHCKHE apXeo-
JIorM packonasiu nectHuiy B Kakamtne,
pa3pyLieHHOM ABOPLOBOM KOMIUIEKCe B
100 kM BocTOuHee Mexuko, oux obHapy-
MK OBe NPEKPacHO COXpaHWUBLUKMECH
tpecku Ha cTeHax no obeuM CTOpOHAM
necTHHUbl. BMecTe ¢ ABYMA APYrHMH
¢peckamu, oOHapyKEHHBIMU B CEpENUHE
70-x rogos B Kakalutsie, HoBas Haxo[-
Ka — OfiHa W3 Haubonee 3HaUMTENbHbIX
B Me3oamepuke. Kak cuuTaer 3BnneH
T. Bapa n3 Yuusepcutera wt. Hebpac-
Ka B JluHkonbHe, 3TH (pecku ObLIH CO-
3naHel Mexay 655—835 rr. onbMexkaMu-
LUIMKAIaHKaMH, TIPHLUEAILHMH, BepoAT-
HO, ¢ nobepexba MeKCHKaHCKOTO 3a/iH-
Ba. ITH (Qpeckn — “yHHKaNbHOE coue-
TaHue MaHACKOr0 H HEHTPaNbHO-MEKCH-
KaHCKOro cTuneit”, — rosoput Bapn.

Cxkopee Bcero, Kak nonaran HbIHe no-
koitueifl [lonanen Pobeprcon n3 Tynasu-
CKOrO YHHBEPCHTETA, CMEILEHHE CTHNeH
MPOMU30LIJIO W3-3a TOT'0, 4TO NPABHTE/H
KakawiTnbel HaHUMANTH  XYAOXHHKOB
Maiisn. Xy/ln0XXHHKM PHMCOBA/IH B CBOEM
CTHIIE, HO THCAN¥ Heporiudel B COOT-
BETCTBHH C NOXKENaHHAMH HX NaTPOHOB.
Mspu Munnep BOCXHMILEHA TeM, Kak
JIDEBHHE XYAOXHWUKH H306pazunu Gora
Mauca Ha HenaBHO OOHapyXeHHbIX ppe-
CKax: cpeaH 3efieHbIX NTHCTHEB Mauca
BUOHBI XKENThbIE NMOYATKH C HAPHCOBAH-

0 T
2 _' T

HA OYHI[EHHBIX ®PECKAX kpacxu 6aexnym noo deiicmeuem ceema. Beepxy
noxazaunst omozpagduu Ppazmenma @Ppecox 6 Kaxawmae, z0e uzobpaxcena cyena
cpaxcenus. Cyos no ImuM CHIEMKAM, COeAanNbiM 8 paznoe epema (neevtii— s19782.,

npasoiii — @ 1989 2.),

bonee 6ceco nobaexna xpacka unOuzo (“cuunan mais”),

moz0a xax xpacxas xpacka (Ha ocHoee 2eMamuma) oxaizasace nauboaee yemodivu-
goli. B Tyayme uacme gipecku (BHM3Y) Obina nogpexcdena, a 3amem noxkpsIAach wep-
HBIM HAAEMOM NOO Oelicmeuem eelyecme, 3azpa3usouux ammocgepy. Jleaotit nuxc-
wull chumMok coeaan 8 1966., npassiit nuxcnuii — 6 1985 2.

HbIMH Ha HHX YEJIOBEYECKHMH JTHLAMH.

MeKcHKaHCKHe apXeosiorH IOCTPOH-
nu Donbiuol HaBec Hal MECTOM Packo-
NOK, O/IHAKO (PPECKH, PacKOTIaHHBIE B CE-
penuse 70-X rofI0B, 3HA4YHTEIBHO Nobne-
knu. K cuacTeio, oHH ObIsIH CKONHPOBa-
Hbl MEKCUKaHCKMMH HMCC/IeIOBaTeNAMH.
®peckH, obuapyxeHHbie HepasHo B Ka-
Kawrtne, Owbuin  choTorpadupoBaHbi
npouio# 3umoit npu coaeticTeun Haun-
oHanbHOro reorpaduueckoro o6LUecT-

Ba. Kak cuntaer Mapu Munnep, oHH Ha-
XO[ATCA B CTONbL NPEKPAacHOM COCTON-
HHH, 4TO doTorpaHyeckux Komui
MoXxeT ObITE BriofiHe nocTaTouno. [dpy-
THe, XyJKe COXpaHHBILHecs (Ppecku, BO3-
MOXHO, IPHAETCA KOMHPOBATE OT PYKH.
“MHOIrHM 3TO KaKeTCH YXKacHOo CTapo-
MOHBIM, OIHAKO FJIa3 MOXET YBHIETh
TO, 4TO He cnocoben “3ameTuTh” 0OBEK-
THB oToannapaTa”, — roeopuT Mapu
Munnep.
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Kponomauesiit
mpyd

“I'naBHoe ceflyac — 3TO CKONMPOBATH
TO, 4TO €Lile COXPaHHNOCh”, — 3ameyaeT
ApTtyp Munnep. OnHako enarouiux 3a-
HATLCA 3TOH KponoTnuBo# paborol He-
MHOro. ¥ Hero camoro pabora ¢ thpecka-
MH B TynyMe, nNOCTK/IACCHHECKOM
(XV—XVI BB.) KOMIUIEKCE Ha BOCTOMY-
HOM nobepexse IOkarana, 3ansna 4 ro-
na. “B atoM nene TpebyeTcs ynopeTso,
ONbIT H YycepiHe, — [OBOPHT ApTYyp
Munnep. PomManTHYeCKOro 3aeck Mano”,

Anena BpeToH, HECOMHEHHO, COria-
cunack Obl ¢ 3THMH cnoBamu, Koraa
“cpucossbiBaeilis (peckH, MoO3r, U He-
PBbl, @ TAKXKE rna3a U pyka nocTOAHHO
HanpsAXXeHbl”, — NHMCaNa OHa OOQHOMY H3
CBOMX 3HaKOMBIX. [elicTBHTEeNnLHO, OO-
Ha M3 NMPH4YHH, no4yeMy ¢peckd BoHam-
naka HUKoraa He ObIJIM NOJTHOCTBIO CKO-
NMPOBaHbl, BO3MOXHO, 3aK/IHO4aeTCs B
TOM, YTO XYNOXHHKH ObICTPO “Bbli/bi-
xawoTca”. Konuu ¢pecox Bo BTOpoit H
TpeThell KoMHaTax, caenaunsie [lasa-
JIOCOM, YXKe MOYTH HE MAYT B CpaBHEHHE
C €ro ke KOonusaMH (ppecok B nepBoi KOM-
HaTe. Xynoxuuua, paborasmas g Me-
XHKO C OnHO#M M3 Konuit ¢ppecoxk Bonam-
naKa, Hayana c 'rpe'rbeﬁ KOMHATHBI, HO,

Cyns 1o Bcemy, Ha Hell H OCTAHOBHIIACH,
MOTEPAB TEPNEHHE.

IMonyueHne XOpolUHX KonuH cTaHo-
BHTCA HEOTNOXKHOMN 3a1a4elt, NOCKOJIBKY
MHOYCTpHA/IM3aNNA HaHocHT Oonbuioii
yiiepb MHOrHM roponam Maiis. B Tyny-
M€ CTeHBbl 3[aHWH 4epHbl OT KOMOTH;
NpHYHHA — TYPHCTHYeCKHe aBToOYChI.
OT noceieHns KaMeHHbLIX KOMHAT TYpH-
cTamMH (TYPH3M — OJIMH U3 IMIABHBIX HC-
TOYHUKOB TIOCTYIUIEHHS B CTpaHy
MHOCTpaHHON BaNniOThLI) B HUX NOBbILLA-
€TCA BJIAXHOCTb M OCTAKTCA CroOpbi
pacTeHHH, KOTOpbIe NYCKAIOT KOPHH Ha
cTeHax. He(TaHpie CKBRXXUHBI M IBIM U3
Tpy6 Haunonansuo#l HedTaHOH KoMna-
HHHM Remex crniocoGcTBYIOT BhIMAAEHHEO
KHCIIOTHBIX 0cankoB. “CoXxpaHeHHIO nia-
MATHHUKOB MELUAKT HHTEpPechbl 3KOHO-
MHKH”, — roBopHT ApTyp Munnep. Io
€r0 MHEHHIO, ClleAyeT H3rOTOBMTH KO-
nuu Gpecok U YCTAHOBHTEL HX Ha MECTO
OPHTUHHAJIOB, @ MOCHeaHHE MOMECTHTD B
MY3€H.

Iaxe npy HaONeKalMX Mepax npe-
OCTOPOXKHOCTH HEBO3MOXHO TNpenoT-
BPaTHThL pa3pylleHHe APEBHHX NMaMAT-
HHKOB, 0cobenno ppecok. “O6HapyKuB
(hpecku, Bel MOXKeTe HX AOKYMEHTHpO-
paTh’,— roBopHT Crioapt. BoT nouemy
Mbl XOTHM CKONHUPOBATE HX Hascerna".

%f@m i o@m&mgo

XKecmokuii npoepecc?

qETBEPKA TENAT, PEe3BALLMXCA Ha
pando ©6nu3  XblocToHa  (wiT.
Texac), BBIFIAANT H BeneT cebs, Kak Bce
TenaTa Ha ceete. Ho BHemHocTs 06Man-
yuBa. Kaxaoe n3 3THX J)KHBOTHBIX HECET

— 7 ?‘ ’

YYXKEpPOAHLIE FEHBI, 3a0a4a KOTOPbIX —
3aCTABHTEL OpPraHH3M OkiCcTpee pacTH H
HE HaKanjHBaTh H30BITOK XHpa. OTH
reHb! Ob1Jin BBENEHB! B KOPOBLH 3MOpHO-
Hel B. O’Mannu ¢ konneramMu u3 Menu-
uMHCKOro koynemxa Bafinopa. Mx mc-
cnefoBaHus (hMHAHCUPOBAIHCH HHPMO

s o —

\ 2 { (3 adf

KOPOBEI HA 3AKA3: nepeein B CLUA reHeTUyeckn MOAUPULUPOBAHHLIA CKOT He-
ceT «nepeca)keHHbIe» reHbl, Gnarogapa KOTOPbLIM XXKMBOTHBLIE ObICTpEee pacTyT U UMe-
0T Gonee nocTHoe MACo. (PoTorpadua K. CMuTa.)

Granada BioSciences, 3anumarolleiicsa
pa3BeieHHeM ckoTa. [ 3Toit dupmer 1
OPYTUX KOMMAaHWH, YHC/I0 KOTOPLIX BCE
YBETHYMBAETCH, FEHETHYECKH MomudbH-
UHPOBAHHbIE, WJIH, KaK HX Ha3blBaloT,
TPAHCTeHHbIe XXHBOTHBIE CYNAT B Oyay-
uieM Sonbiuyio BIroay.

XoTta nonobHble paboTel HAXOOATCA
MOKA elle Ha PaHHEM CBOEM JTane M pe-
3YyNbTAThl HX MPOTHBOPEYHBLI, DAL HE-
GonblmMX KOMMauufi mNpeanpHHUMAeT
ycwnMs B 3ToM Hampaenenuu: Trans-
genic Sciences, DNX, GenPharm Inter-
national, Embrex. ®upmei Du Pont,
Merck, Genentech u Genzyme ToXe pa3i-
pabaThIBAIOT NPOrpaMMsl TOJTY4EHHSA
TpPaHCTeHHBIX JKHBOTHBIX.

MaHHNYAALUHK C TEHAMH HMEIOT [UH-
pOK#e nepcrniekTHBbl. Te, KTO 3aHNMaeT-
CA pa3BefieHMEM CKOTa, HaJEKTCA, YTO
BO3MOXHOCTb BBOAHTD XHBOTHBIM HO-
Bbl€ FeHbl MO3BOJIMT OBICTPEE OCYLLECT-
B/IATh TPANULHOHHBIE CENEKLUMOHHBIE
nporpaMMel, T. €. CO3[iaHHe nopos, 06-
JaflarolMX MACOM YNYYLUIEHHOTO Ka-
YEeCTBa H MOBLIILEHHON YCTONYHBOCTRIO
K 3abonepannsM. YenoBeueckue reusl
BBOINAT 11a60paTOpPHBIM JKHBOTHBIM,
ytobrl coszpaTe Mopenu 3abonesanmit
yenoseka. TpaHCTeHHbie KO3bl, KDOJTHKH
H MBIIUH CNYXAT TaKe B KaYeCTBe XKH-
BbIX (habpHK, NPOU3BOAA B COCTABE CBOE-
ro MONOKa HYXHbie B (apmMaleBTHKE
benku.

Camelii ckopbi#t pe3ynbTaT NpUMeHe-
HHE TPAHCTeHHBIX XHBOTHBLIX NACT, Be-
POATHO, B MeOMKO-DMONIOrMYEeCKHX HC-
cnepoBanusax. Bmecto Toro, 4tobel Mc-
KaTb B NMpHpOAE €CTECTBEHHYID HMHTa-

‘umio Gone3xelt yenoBeKa WK BBI3LIBATE

TaKHe COCTOsHHA ¥y nabopaTopHbIX XKH-
BOTHBIX XHpyprudeckum nubo menuka-
MEHTO3IHBIM NYTEM, MOXHO CO3/1aBaTh
JHBOTHBIX, HBINAKLIHXCA MOIOeNAMH
TOro MM HHOro 3abonepaHus, nyrem
BBE/IEHHA UM TeX FeHOB, KOTOpLIe 0Byc-
JIOBJIMBAIOT €ro y uenoseka. Tak, Ha Mbl-
LIaxX M3y4aloT MHOTHe pakoBbie 3abone-
BaHHA, a TaKXe BHPYCHble HH(EKLUH,
HanpHUMEp reEnaTuT. Muilnnbie MOAOeH
pa3paboraHbl AN pAga BpPOXKIEHHBIX
reHeTHyeckH  0OYCIOBNEHHBIX  pac-
CTPOHCTB, B YaCTHOCTH MbIlLIEYHOH auc-
Tpotun [roieHHa B paccesHHOTo CKiie-
po3a.

B Gnuxaiiwee Bpems GyayT co3naxel
YCOBEpILIEHCTBOBaHHbIE MOJIeNH 3abone-
BaHuil, NMpHYHHOH KOTOpBIX (HIH TO
Kpaiineil Mepe rnaBHbIM GakTopom) sB-
JIReTCA OAHH-€IHHCTBEHHbIH reH — Ta-
KHX, KaK paKk MOJIO4YHOMH »emne3bl H pak
KMlIedHHKa. MenuKkH oueHb 3aUHTEepeco-
BaHbl B Moaensax Oone3un AnsurefiMepa
W CHHApOMa NMPHOOPeTEHHOT0 HMMYHO-
nebuumTa, HO B 3THX 3aboJeBaHHAX
HMEKT 3HAMCHHE MHOTIHE C/IOXHO B3au-
MoaeilcTByronine renbl. Takue cnyuan
NnoKa BBIXOOAT 33 mpeaenel peanbHBIX
BOo3MOXHocTel. Kak zameTun OOHH H3
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BEOYILIKX COTPYAHHKOB ¢upmel Trans-
genic Sciences B Byctepe (lut. Maccauy-
cetc) k. Ulep6nom, HeNb3A HACTPOHTD
FEH, CJIOBHO PAIMONPHEMHHK.

C uensio NonyueH|s TPaHCTeHHBIX Nia-
OOpPaTOPHBIX MKHBOTHBIX [AJIA MEIHLIHH-
CKHX ucenenopanuit HauMoHaneHble HH-
CTHTYThl 3[0POBbA B Mae HbIHEIIHEro
roja 3aKIrO4MIIH KOHTPakKT ¢ dupmoi
DNX B INputcToHe (1uT. Hbio-dxepcH),
COrJIaCHO KOTOPOMY CO31aeTCH W HauH-
HaeT gelicTBoBaTh HaunonansHas opra-
HH3ALUMA MO PAa3IBMTHK TPAHCTEHHBIX
paspaboTok. 10 npeanpuaTue, obna-
0aA TaTeHTOM Ha Haubonee LIKMPOKO
NPUMEHAEMbIE METOMbI BBEAEHHA TEHOB
B IMODHOHBI XHBOTHBIX, NOMOXKET MO-
y4aTh TPaHCreHHBIX Mbillel a8 Mc-
crefoBaTenbCckuX Leneil.

[MpuMepHO COTHA HecneaoBaTesiell B
roa 6yner nnarute DNX no 750 gonn.
3a CO31aHHE TPAaHCTeHHBIX Mbilel, He-
CYLIMX HY>XHblH red. OcTanbHyO 4acTe
NeHcTBHTENBLHOR CTOMMOCTH TAKHX MO-
nenelt, koropas cocrasnser 7—10 Toic.
nonn. B pacyeTe Ha | reH, HAMepeHs! On-
nayuBath HauuoHanbHbIE HHCTHTYTHI
300poBkA. «Jlo cHX Nop yyeHble nonara-
STHCh Ha Apy3ell ¥ KOMJIEr U3 APYIHX yu-
pexaeHuii, HMeloLIHX HeoOXoaHMBble
cpeacTea u 000pynoBaHHE, — FOBOPHMT
k. Mlunanep ¥3 HaumoHanLHOTO HH-
CTHTYTA 300POBbA H pa3BUTHA AeTEl. —
Beino 6s1 xopouio, ecnu 6bi 00LIECTBEH-
HOCTh (PMHAHCOBO NOJLIEpXKana HeoOXo-
OHMYIO IKHMHPOBKY 3TOr0 TNpeanpHs-
THA, B KOTOPOM 38HMHTEPECOBaHbI OYeHb
MHOIHEY.

[MpaBuTenbCTBO TOXKE MPHHMMAET
yyacTHe B obecneyeHHH HCNONb30OBAHHSA
TPAHCIeHHbIX XXHWBOTHBIX B OHKOJIOTI HYe-
CKHMX McenenoBanuax. B HauuonansHom
MHCTHTYTE 3IKOJIOTHYECKOIO 3/IPaBO-
oxpanenus B Pecepu-Tpaiiaurn-Ilapk
(wr. Cesepnas Kaponuua) Beayrcs uc-
NBITAHHA MBbilliel, HECYLLUMX pa3H4HbIC
reéHbl, KOTODbIE CYHTAIOTCH CBAIAHHBI-
MH C ONpeaeneHHbIMH PAKOBLIMH 3a60-
nesanuaMH. Llenk 3Tux pabor — Bbisic-
HUTB, Donee YyBCTBHTENBHBI TAKHE XKH-
BOTHBIE K KaHLEPOTeHaM 10 CPABHEHHIO
¢ HOPMaNbHBIMH OCOOAMH WM HeT.
«Mpi genaemM KpynHy MHILIEHb A8 XH-
MHYECKHX areHToB», — oOObscHAeT
P. TennaHT, pyKOBOIALLMIE B 3TOM HHCTH-
TYTE HCCJIENOBaHHAMH MO KJIETOYHOH M
reHETHYECKON TOKCHKONIOTHH.

MBILLH, HECYILIHE «TeHbI paKa», Momny-
yeHbl B naGopaTopun ®. Jlenepa B I'ap-
BAPACKOM YHHBEDCHTETE; B anpene
1988 r. Ha HHX Obin BhIgaH nepBsifl B
CIIIA naTeHT Ha TPAHCTEHHbIX BBICUIHX
#HBOTHBIX. Ecnu npoBepoynsie Hecne-
NOBaHHA OANYT XOPOLUME Pe3ybTaThl,
tupMa Du Pont, uMelollas THUEHIHIO
Ha KHBOTHBIX, TIONy4YeHHBIX Jlenepom,
PAcCYMTBIBAET MPOAABATE HX MO LEHE
50 nonn. 3a ocobe.

Heckonsko DHOTEXHONOrHYeCcKHX

KOMIMaHHH MCNOAB3YIOT TPAHCTEHHBIX
JKMBOTHBIX, YTOOBI NONYYaTh YeioBeYe-
cKHe Oenku ans NnexapcTBEHHBIX Mpena-
paToB. 3nech YCHIHA COCPENOTOYEHBI B
OCHOBHOM Ha TOM, YTOOBI HYKHbIE FeHbl
BKJIFOUHJTHC B KJIETKH MOJIOYHOH »Kene-
3bl, H TOrMa XenaeMblie BellecTsa 6yayt
BhI[IENIATLCA ¢ MONOKOM. CMbIch HaeH
NpespailiaTh KPYNHbIX JKHBOTHBIX B
tdapmanesTHyeckue «dabpuku» He B
TOM, YTOOBI MONYYHTH TO UJIH HHOE BE-
LIECTBO B NPHHIIHIIE, & B TOM, 4T00BI no-
Ny4YuTh €ro Aellessie, YeM 3TO yOaeTcs
npyu noMoLH OakTepHii HIH KyNIbTYp
knerok. B dupme Pharmaceutical Prote-
ins B 3nunbypre (LloTrnanaus) neiTa-
IOTCA NMpH NMOMOLIH OBEll NMPOH3BOAMTH
(dhakTopb! cBEepPTHIBAHHA KPOBH, He0OX0-
aumbie 6onbHBIM remodununeli. Komna-
HuA Genzyme B bocToHe niaHHpyeT Hc-
MONL30BATE KO3 [1/15 NOJIyYEHHS TOPMO-
Ha pocra K uHTepdepona. B Transgenic
Sciences 3aHUMaKOTCH KPOJIMKAMH — OT-
YacTH NOTOMY, YTO YHHOBHHKH Ynpas-
JIEHHS 110 KOHTPOIIO KAYECTBA MHILEBLIX
NPOAYKTOB, MEAHKAMEHTOB H KOCMETH-
yeckux cpencte CHIA (FDA) «3naxo-
MbI» C 3ITHMH XHBOTHbIMH Kak ¢ nabo-
PaTOPHBIMM.

[Noxanyit, naubonee oTaOaneHHas
NepcneKTHBa — reHeTHdeckas Moaudn-
KaLHs - CeNIbCKOXO3ANCTBEHHBIX JHBOT-
HbiX. C 3THM HanpasJieHHEM CBA3aHbI H
caMmble Cepbe3Hble 3ITHYECKHE Mpobne-
Mbl. B paHHHX 3KCnepMMeHTAaX NO BBEae-
HHIO HY)XEPOAHbBIX IEHOB, OCYILECTBIIEH-
HbiX B TTeHCHILBAHCKOM YHHBEPCHTETE,
ObINIH cO3MaHBb! B BhICLIEH CTENEHH Xal-
KME JKHMBBIE cywecTBa. Ha HayuHo-
HCCTIEIOBATENLCKON  CTAHUMH — MHHH-
cTepcTBa cenbeKkoro xossiicrea CIHIA B
Bentceumne (T, MaaKcoH) XHBYT po-
[HBLUKECA LIECTh JIET Ha3al MOTOMKHM
NEPBBIX CBHHEH, HECYLIMX reH, oOycnos-
NHBAIOLIHA M30BITOYHBIH CHHTE3 rop-
MOHa pocTa; cefiuac OHH eJie BMELaoT-
CA B CBOM CTOWIa. MACO 3THX XKHBOT-
HbIX, KaK H OXMOanochb, NMOCTHOE, HO
OHM CTPanalT OT apTPHTA, JIETAPTHA U
NOHHKEHHOH! NOJIOBOH NOTEHUMH.

Kak 3assnser Lllepbnom u3 dupmel
Transgenic Sciences, 3Ta npobnema pe-
LIAETCH, €C/IH T€H TOPMOHA PEryMpyeT-
Cfl, @ HE MOCTOAHHO HAXOAHTCA B AKTHB-
HOM COCTOAHHH, TaK 4TO €ro MpPOAYKT
obpasyeTcs HenpepwiBHO. [Mo ero cno-
BaM, PE3yNbTATHI BeAyLUMXcH B dupme
IKCNEPHMEHTOB HA MbILIAX CBHAe-
TEeNLCTBYIOT O TOM, YTO MEXaHH3M CHH-
T€3d TOPMOHAZ MOXHO KOHTPOJIHpO-
BaThb. ITH IKCNIEPHMEHTHI OyayT NMOBTO-
pEHbl Ha CBMHBAX. «YenoBeuecTBO Ha-
BEPHAKA HE MepecTaHeT ynorpebnars B
MHLLY MSCO, H HAIOo NMOCTApaTheA, YTO-
6b1 3TO MAcO OBIIO XOPOLIKMM», — CKa-
3an UlepGnom.

Ilpu BceM TOM 3KCTIEPUMEHTHI, COMB-
WIHECA ¢ MYTH MCTHHHOTO, NOPOMAM/IH
BaXkHble 3ITHYECKHe Bonpockl. MoxHO

JIH CYHTATSH TEPNHMBIM KA4ECTBO MH3IHH
MBILIH, IOCTOAHHO Aepratoluefics U3-3a
napkuHconusma? I'lpasomMoyHO nu oTA-
FOTHUTE XHWBOTHOe onyxonaMu? «Tyr
MHOTO HEACHOTO M HEeAb3s Pa3feliuTh
Bce HA 4YepHoe M Oenoe, — paccyxaaet
nekaH BerepuHapHo#t wikonel YHHBEp-
curera Tadra ®. Jloy. — Ecnu Bmi
CH/ILHO H3MEHHJIH MbIllb HIH CBHHbLIO,
HE 3HAYHT JIH 3TO, YTO OHH TEM CAMBIM
JIMILIMITHCH CBOeM cyLHocTH? Bripoyem —
no KpafiHefi mepe,lOKa — HET pealib-
HON BO3IMOXHOCTH HIMEHHTB CTOJIBKO
T'eHOB, YTOOBI CTOMNIO TOBOPHTE O NOTe-
pé NONONBITHBIM JXHBOTHBLIM cBOel
cymHocTH». Ha nocneaHee 3ameyanue
UHHHKH PE3OHHO BO3Pa)aloT, 4TO N0MN-
ro »AaTh He NPUOETCA.

DTHKZ H 3aLMTA NPAB XKHBOTHBLIX —
Heé eHHCTBEHHbIE ITalaapMbl KDHTHKH
nepeHoca reHoB. Cemeiinbie QepMbi
0becnokoeHsl TEM, 4TO PACXObl HA re-
HETHYECKH MOMH(HUHPOBAHHBIX KH-
BOTHBIX BBIOBIOT y HHX MOYBY HM3-TIOO
Hor. CneuManHcThl N0 AHKOH npupone
NPENBHAAT OCIOXKHEHHA, CBA3AHHBIE C
TEM, YTO TPAHCIr¢HHbLIE XHBOTHBIE MO-
ryT yberath H BHEAPATHCS B MHKYIO NPH-
poay. @usuonor B. Napcen, xoTopeiit
H3Y4aeT «CYNepPCBHHBION, NMPHHAIIeXa-
LYKO MHHHCTEPCTBY CENbCKOTO XO-
agiictea CIIA, oxapakTepH3oBan Hbl-
HElllHee COCTOfHME pa3paboTok Mo
TpaHCTeHHBIM >XHBOTHBIM Tak: «l'ona
TPH Kak H300peTeH elle TONbKO a3’po-
NnaaH, HO HaM YXe€ XO4YeTCA ¢ HMEHLLH-
MHCH 3HAHHAMH COOPYAHTE “BOMHI"».

®upma Granada BioSciences pac-
CMaTpHBaeT CO3[JaHHE BbIIUEYNOMAHY-
ThIX TENAT KaK IUAr Mo BEPHOMY NYTH.
Ecnu 3TH )XHBOTHBIE OCTAHYTCH 3A0DPO-
BbIMH H MSACO HX OKaXXeTCs BbLICOKOIO
KaqyecTBa, TO JIET 3a ACCATE BLIACHHTCA,
KaKHE BhITOIbI H HEIOCTATKH HMEET pas3-
BeJleHHe TPAHCTeHHBIX XXHBOTHBIX.

VBAXXAEMbDIE
noaAnUCHYUKHU!

Mo BceM BONpocaMm [OCTABKW
XypHana «B mupe Hayku»
npocuMm obpauwarbCca
B LleHTpaneHOe areHTCcTBO
3apy0exHbIX W3gaHun
«Colo3neyarb».

129110 'CN Mockea, be3boXXHbin
nep., 4. 19, kopn. 16
Ten.280-89-87, 280-90-88,280-88-11.
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Hayka bokhyr nac

HabniogeHus ynbTpadomoneTosom
paguayum ConHuya

®OPPECT M. MUM3

TOBOW paguauMu, Haoyuied ot

Connua K 3emne, HHKOrga He Ao-
CTHraeT MOBEPXHOCTH Halueil niaHeThl
M3-332 TOJICTOH, XOTH H pa3pexXeHHOH
obonoukn Gneano-ronyboro rasa, Ha-
3piBaeMOro 03oHoM. He Byab aToro xu-
MHYECKOIO IUMTa, ynbTpadHoNneTOBLIE
nyun oOpylunBanucek Obl Ha 3eMiio ¢ Ta-
KHM HEHCTOBCTBOM, 4TO BCE XXHBOE Ha
nnanere norubno 6. [Mockoneky ueno-
BEYECKAA NEeATEeNbHOCTHL, @ TAKIKE HEKO-
TOPLIE NMPHPOOHLIE SBJEHHA BpOMde H3-
BEPXEHHH BY/IKAHOB BbI3BIBAKOT H3Me-
HEeHMH B cocTaBe aTMocdepsl, BaXKHO Be-
CTH MOHHTOPHHI — HeMnpepbiBHbie Hab-
NIOAEHHS CONepPXaHUA 030Ha H NOTOKA
ynbTpadguoneToBoi paaMaumuu B GpUKCH-
pOBaTh HX BAPHALIMH.

Bnaronapu MHOTOYHCJIEHHBIM HA3€M-
HbiM CTAHUHAM H HECKONbBKHM CNYTHH-
KaMm y4eHble MHOTO Y3HA/IH O TUIOTHOCTH
M pacnpeneneHuM o3oHa B aTmocdepe.
BMmecTe ¢ TEM HM HE [OCTAeT aHaNOrHY-
HOH CeTH cTaHuMil, YTODBLI CNEAHTH 3a
ynbTpaduoneToBo# panHauHeil, NpoHK-
Kawowue# ckeo3e cnoit o3ona. Ecnu He
cyuTaTh NpHOOPOB, HAXOAMALLHXCA B pac-
nopsixeHuH CMUTCOHOBCKOrO HHCTHTY-
T4 W HEKOTOPBIX OPYIHX OpraHM3auMi,
€IHHCTBEHHON CeThIO CTaHUMii aAns Mo-
HHTOpPHHTa ynbTpadHoneToBOH panua-
LHH MOXHO CYMTAThb NPHMEPHO aBa Oe-
cATKa cuetunkos Pobeprcona-Bepn-
Hepa.

31 npubops! pazpaborausl ans ne-
TEKTHPOBAHHA YNbTpadHoNeTOBON pa-
OHAUHM B OMNpEOeNEHHOM WHTepBane
[HH BOJIH — TaKo#, KOTOpas Bbi3biBa-
eT IpHTeMY ([MOKpacHEeHHE KOXH), a 3a-
TeM H conHeunbllt 3arap. Hambonee
ObICTPO 3pHTEMa BO3HHKAET NPH BO3-
OeficTBHH Ha KOXY ynsTpaduoneTosoi
pagMauMH C [UJIHHOH BOJIHBI OKOJO
300 uM. DTa BeNIHUMHA NONAanaeT B AHa-
na3oH, OTBeyarolIMii ynbTpadHoe-
Ty-B: oT 280 10 320 HM.

Hauunas ¢ 1974 r. ¢ noMoLubiO ceTH
W3 BOCbMH cueTunkoB PobGepTcoHa-
Bepmxepa BenyTca H3IMEPEHHS CPEHEro
noroka yneTpaduonera-B. C 1974 no
1985 r., cCOrnacHO M3MEDPEHHAM, ITOT
MOTOK yMeHbluasnca npumepHo Ha 0,7%

BOJTI:IHAH YACTb yneTpaduone-

B roa. Ilockoneky comep:kaHue cTpa-
Toc(hepHOro 030Ha Hall CeThIO CTAHUM
Habmonenus B neproa ¢ 1978 no 1985 r.
nagano Ha 0,3% B rog, MoxHO Obino
0XXHWAATH, 4TO NOTOK ynbTpaduonera-B
Oyner ysenHUNBATLCAH.

H3MepeHHOE YMeHBbILIEHHE TNOTOKa,
BO3MOXKHO, BbI710 cBA3aHO ¢ Tem obcTo-
ATENBCTBOM, YTO BCE cueTYHKH PobepT-
coHa-Bepmkepa pacnonaranuces B ro-
poackux palionax. Hezasrcumele uccne-
NOBAaHUA MOKA3a/H, YTO B HEKOTOPBIX
CEeNbCKHX paliOHAX CYETYHMKH PErHCTpH-
popanu Ha 5—7% GonblLuHIt NOTOK YIib-
Tpaduonera-B, yuem B ropoanax. B xone
Apyroro MccneaoBaHus 6wino oOHapy-
WEHOo, 4To ¢ 1981 r. B ynanenunix paiio-
Hax llsefinapckux Anen NoToK yneTpa-
t¢uonera-B Bo3poc. Utak, He BkpanneHa
ITH B PE3YNLTATHI HCcnenoBaHuit 1974—
1985 rr. cucTemaTHueckasn omiubka, Bbl-
3BaHHAaN 3arpA3HeHHEM rOPOACKOTO BO3-
nyxa, B KOTOPOM 4acTO COAEpPKaTCA
pa3jIMYHBIE Fa3bl M YaCTHIbI, NOTJIOLWE-
IOLLIHE MNH pacceHBaloline ynbTpadHo-
NeToBbIe JTy4H?

Hmenno B 3Ty obnactes mwobutenu
MOryT BHECTH OLIYTHMBIf# HayuyHbil
BKJIAN. 3aTPaTHB HE TAK YXK MHOTO YCH-
JHiH, Bbl MOXETE NOCTPOHTD YNbTpadu-
ONeTOBbIN panHOMETD [UIA €XEeAHEBHO-
ro H3MepeHHs NOTOKa ynbTpaduone-
Ta-B. CpasuuBas cBoM HabnwomeHus c
HaGnoneHuaMH  HccnenosaTeneil M3
OpYrux pafiOHOB, MOXHO TONYYHTH
BaXKHYI0 HHPOpMAlUMIO O TOM, Kak 3a-
IPA3HEHHUE BO3AYXd BJIMAET HA MOTOK
ynsTpatduonera-B, gocturaromui no-
BEPXHOCTH 3eMITH.

[Npexne yeM NMPHCTYNHTE K NOCTPO#-
K€ paguomeTpa, HeobBXOOHMMO NOHATH,
KaKk pacnpocTpaHseTca ynbTpaduone-
TOBas paauauMs B arMoctepe. Yacts
pagHaUMM pacceHBaeTCH, OCTANIbHAA XKE
npoHHkaeT 4epe3d atmocdepy. Cymma
paccesHHON ¥ NpAMON panHauxH Ha3bi-
BAETCA MONMHON panuauueil.

lNonnas paoHauus npeacTaBiaseT
Bonbluoi HHTEpeC ANs H3IYYEHHA pa3py-
IIHTENBHBIX 30M(EeKTOB, OKa3bIBAEMBIX
yabTpadHOIeTOM Kak Ha KHMBbI€ Opra-
HH3MBbI, TAK H HA HEKOTOPbLIE MaTepHa-
Nbl, HANPHMEDP KPACKH M IJIACTMACChI.
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H3mepenns NnonHON paaHaunu none3Hbl
H ONf  BbIACHEHHA  BJIMAHHSA © Ha
yneTpaduoner-B obnakos. (OTMeTHM,
yTo cyeTunkd PobGeprcona-Bepmxkepa
H3IMEPAKOT HMEHHO NONHYIO ynbTpadHo-
JIETOBYH panHauHio.)

M3Meperua npsMoil panuaunn OalT
LEHHYI0 HH(OPMALIHIO O NOTIOLLAOLLHX
M pacceHBaKOLLMX areHTax B 3eMHoil aT-
mochepe. Ecnu uMeTs B BHAOY 3anavy
cpaBHeHHs GhheKTOB 3arpA3HEHHA BO3-
AyXa N0 OTHOCHTENBHON BENHYHMHE MO-
TOKa yneTpaduonera-B B ABYX UK He-
CKONBKHX MECTax, TO H3-3a Henpeacka-
3yeMoil npHpoabl 061aKOB ¥ HANH4YHA
TaKHX NMPENATCTBHIl, KaK CTPOCHHMA WIH
[epeBbs, H3MEPEHHUA NPAMOIT pagHauuu
MpeanoyYTHTENBHEE HIMEPEHHA MONHOA
paHaumnH,

HTaK, Ha YTO NOMKEH HaUEeTHTBLCA
MOOUTENB: HA NOJHYIO WIH HA TIPAMYIO
panuauuro? Henasuo s oBcyxnan aTor
ponpoc ¢ [xoHoMm 3. ®penepukom H3
OTtnenenns reodu3auyeckux Hayk B Hu-
KarckoM yHusepcutete. Ppenepuk pas-
paboran KOMNBKOTEPHYKO MONENs, KO-
TOpas MO3BOMAET NpPeAcKasbiBaTh MO-
TOK ynesTpadmonera-B Ha 3emHofi no-
BEPXHOCTH ANA LENIOT0 PAna pa3IHYHBIX
ycnoBuii. OH BbiCKa3an npeanonoxe-
HHE, YTO BHA4ane JHobGHTEN0 nyyLue 3a-
HATBCA H3IMEPEHHAMH NPAMOro yJIbTpa-
tuonera-B, NOCKONEKY OH B MeHbLUEHN
CTETNEHU TOABEPKEH BIHAHHIO pa3nmy-
HBIX TEPEeMEHHbIX (AaKTOPOB, «3arpss-
HAIOILHUX» M3MEPEHHs MNONHOW panua-
uun. Mcxoaa BX 3TOro, A pelna naTth
onucanue npubopoB, NpeiHa3HaueHHBIX
LI PerucTPaUHH NPAMOro yabTpahuo-
nera-B.

VneTpathHoneToBLIf panHoMeTp
HY>XOaeTCA B AETEKTOPE H B YCTPOIiCTBE,
KoTOpoe 6bl «0TOHPano» HYXHBIE TH-
Hbl BonH. CHrHan geTekTopa yCUIHBa-
eTCA ¥ nepeaaeTcs Ha uHbpPoBOi BONBLT-
METP, CAMOTIHCELl HJIH HA KOMINBIOTEPH-
30BaHHY10 cHcTeMy cbopa naHHbIX.

OnuHy BONHBI MOXHO «OTOHpATHY
nubo ¢ NOMOLIBI MOHOXPOMATOPA, JTH-
60 ¢ nomoublo HHTEPdEPEHUHOHHOTO
tunsTpa. MoHoxpomaTop obecneunBa-
et ynoOHsIil, HO foporocToAlLHil MeTOn
Hu3MepeHus ynbTpadHonera-B Ha oT-
OENbHBIX ANTHHAX BOJIH B LUHPOKOM AHa-
na3zoHe. OnTHyeckHil HHTEpdEPEHUHOH-
Helit bUNLTP Aaet ropasno 6onee pee-
Bbiit ¥ KOMNakTHBIA cnocob «Bbipe3a-
HHA» [OCTATOYHO Y3KOH MONOCH B
cnekTpe. Kpome Toro, ckBoib uHTEpde-
PeHUHOHHBIE (QHIBTPBI K [OETEKTOpY
NPOXOAKWT ropa3no Oonbluee KomHue-
CTBO pajiHauHiH.

BmecTe ¢ Tem uHTepdepeHUHOHHbIE
GUABTPLI Ana yasTpaduoneta-B npony-
CKAlOT palHauMilo ¢ Heckonbko Oonee
LIMPOKOA NONOCOi JUTHH BOJIH, Y€M MO-
HoxpomaTopsi. KpoMe Toro, untepde-
PEHUHOHHBIH GHILTP NPONYCKAET HEKO-
TOpOe KOJIHYeCTBO paanauu Wi obna-
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cTel, nexamMx 3a npeapenamMi xapak-
TepHOH /18 HErO NONOCH MPONYCKaHHSA,
HTO MOXET NPHBOAHTL K 3HAYHTEb-
HbiM OlIHOKaM B HiMepeHHAX. YnbTpa-
HONeTOBBIH NETEKTOP, KOTOPBIA OTCe-
K4eT BTOPHYHbIE NOJI0CH! GHIBLTPOB, Ha-
3bIBAKOT «3dLUOPEHHBIM».

HekoTopsie paAHOMETPBI, KOTOPBIE A
pa3paboTan H NOCTPOHII, ABNAKTCH 3a-
LIOpeHHBIMH. OQHH H3 HHX CIenaTh OT-
HOCHTENBHO JIErKO, NMOCKONBKY HCNONb-
3yEMbI B HEM JAETEKTOD COOEPXKHT H
nuHTephepeHUHOHHBIH GUALTD, U YCHITH-
Tens, detexktop (DFA-3000) npouiso-
autes pupmoit EG&G Judson. Onus ne-
Textop ctouT 125 nonn. KanuGposau-
Hblif OeTekTOp, cTOsAWMA Ha 75 nonn.
0pO¥e, [aeT BO3IMOXHOCTbL MPOBO-
OMTb H3MEPEHHs MNOTOKa yabTpadu-
oneta-B B abcomoTHeix eaunnuax. Ho
[axe ¢ noMoOLUBK HekanubpoBaHHOrO
NETEKTOPa Bbl MOXETE BECTH MOHHMTO-
PHHI OTHOCHTENIBHOIO MNOTOKa ynbTpa-
(uonera-B.

lNpumenenne nperexktopa DFA-3000
CylIeCTBEHHO obneruaeT nocTpoiiky pa-
nuoMeTpa, oaHako ero GuaLTp npony-
CKaeT HHIKOAMIUIHTYAHYHO KOMIOHEHTY
KpacHoro ceeta, KOTopas pacnonaraer-
¢A ropa3fno 6nuxe K NHKY B CHEKTPa/ib-
HOM OTKJ/IHKE AeTEKTOpa, YeM T€ [/THHBI
BOMHB!I yAbTpadHoOneTa, KOTOpbIE HAC
untepecyloT. Korna ConHue CTOMT Bbl-
COKO B I{Eﬁe. YPOBEHL «KPACHOTO» CHI-

Imu buibods bgl)imb! BoiMb KOpOMKUMU

Konaumamop!
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Hana Moxer gocturate 10% curHana
perekTopa. (Huxe s onuuiy mpocToit
MeTO/l KOppeKuMH 3Toro 3¢dexra.)

M3 3n1eKTPOHHBIX KOMINOHEHTOB ANA
npespauieHus perektopa DFA-3000 B
300-iM paaHoOMeTpP HYXHbI JHMILL CO-
NPOTHBJIEHHE, NOTEHUHOMeTp (nepe-
MEHHOE CONPOTHBAEHHE) H 1Be 9-BONb-
TOBbIX BaTapen (CM. PUCYHOK BHH3Y CJlie-
Ba). DFA-3000 conepHT KpeMHHEBbLIN
doTonMoa M ONEpaUHOHHBbIH YCHIM-
Tenb. Ilpu obny4yeHns NOBEPXHOCTH M-
ona reHepupyeTca cnabeiil anekTpHue-
cKHil ToK. Yeunutens npeobpa3syeT cHr-
Hanl TOKa B CHTHAnN HanpaAXeHHA, paB-
HbIA MPOH3IBEAEHHIO CHINIbI TOKA HA CO-
npoTusneHue, 0603HaYeHHOE HA PHCYH-
ke R1.

TMockonbKy TOK, reHepHpyembiil ¢o-
TOOMOAOM, MOXKeT OwiTh MeHbiue 10
MHJUTHOHHBIX noneii amnepa, Rl non-
#HO OBITh paBHO npHMepHO 10 MEANHO-
Ham Om (10 MOm), uToDBl BBIXOAHOIM
cHrHan coctaensan okono 1 B. A nawen,
4yTO B KauecTse R1 MOXXHO BIATL TPH CO-
npotuBnenus no 10 MOm, coeannHeH-
HBIX NocienoBaTenbHo. Koe-kTo U3 4H-
TETEJ'ICH, BO3MOMXHO, 3aX04Y€T YBEJ/IH-
4uTh R1, MOCKONLKY K ceBepy OT LIHPO-
Thl, H4 KOTOpOH TMNpOXHBAKD A
(29°35 c. u1.), notok yabTpadHONE-
Ta-B ocnabesaer. CneumanucTel H3
¢dupmel EG&G Judson monararot, uto
MOXHO HCNONB3OBATEL COMPOTHBIEHHE

go 200 MOm. Oanako npu o4exs bonb-
IUHX CONMPOTHBIIEHUAX HYXHO MPHHH-
MaTh TUIATeNbHbIE Mepbl, 4TOOBI MHc-
KINHOYHTBL d}anbmname CHIrHanb!, NOPOX-
aaembie YTC‘IROﬂ TOKA MEXOY «BXOAOM»
netektopa (9) u «3emneft» (1). Toukwuii
Cnoit NeinM, BIAarM HIH Macna MOXeT
OTKpPBLITL NYTh TOKY, KOTOPBIA NpHBe-
neT K olnbKe B H3IMePeHUsAX.

ToTOBBIA pamHOMETp # BCTaBHN B
N1acTMaccoByH) KOpoDOKY KapmaHHOro
paiMepa. Ecnu y Bac HeT onbiTa c6opkH
INEKTPOHHBIX cXeM, BaM Oyner nerue
pabotaTts ¢ KopoOko# Gonbluero pazme-
pa. UmeiiTe B BHAOY, 4TO KOopobka mon-
wHa ObITH HenpoHHuaeMOl ONA cBETA.
Ecnu cBeT monageT B KOpobky, OH co-
3JaCT JIOXKHBIA CHIHAJ, TaK Kak OCHOBA-
HHe aeTexTopa MoxeT He BwiTh abco-
JIKOTHO HENPO3payYHbIM.

IMockonbky MO neTekTOp nomeiuan-
cs B ManeHbKoN KopoOke, nepeno MHOIl
CTOANA 3a]a4ya BCTABHTh Tydda H MOTEH-
UHOMETD, peryiHpyeMbiii MHHHATHOD-
HbIM BHHTOM. CONPOTHBIICHHA K OETEK-
TOPY 8 NOACOCAHHHJI NYTEM HABHBKH
TOHKOII MPOBOJIOYKO#, 0OMaTkIBaEeMOii
BOKPYI BbIBOOOB C NOMOLLLIO CHIEUHAN b~
HOT0O HHCTPYMEHTA. Ecnu Bbi xenaerte,
MOJKeTe NMPHNAasTh K BbIBOAaM OObLIYHY O
nposonouky. Baxuo, 4yToOBI coenHHe-
HHA MEXOy BXOIOM YCHIHTENA (BBIBOA
9), dortonuona (seipon 10) u R1 Beiau
KOPOTKHMH ¥ npAMbIMH. UT0OBI 06ec-

Nanka+—> i 3Imu beibodw
coenadme
g =0 KOPOMKUMU
¥ Nadarowsudi I
chein W Pomoduod
PuUpMBbI
Vepix Hamamatsu
2

Kax nodcoedunume  yasmpaguoaemoaer demexmop DFA-3000 Cxema «caenoeo»  paonomempa,

gupmor EG&G

paGomaoujeco @ ouanaioe
yasmpaguonema-B
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MeYHThb KOHTAKT ¢ DarapesaMH, HCNOJbL-
jyiiTe napy 3axumos. TwarenbHo OcC-
MOTPHTE MNPOBONOYHBIE COCOAHHEHHA,
npexae YemM nolAcoeAHHATH BaTapero K
LETIH.

CobpanHoe MHOKO YCTPORCTBO HMeeT

Mednaa mpybka
duam, 3/8"
dnurol 90mm

_ J--Pofmbtﬂ cnotl
uepHou
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w o
| IYnaomHumenwvHoe
' KOAby,0
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YnaomuumensHoe
KOAbLO 04
puKkcay,uLl

me NeOHHOZ0

wmekkepa

TenegoHHbIl
wmekkep 1/8"

2. Kpbiuka
c pe3bbol

[emexmop 6 mednon mygme

1Ba BbIXOAA B BH/E IHE3/: B HHX BCTaB-
NAKOTCA LLYNbI MHHHATIOPHOTO UHppO-
BOr0 YHHBEPCA/ILHOTO H3IMEPHTENILHOTO
npubopa (MyneTimerpa). BoiamoxHo,
BAM 3aX0YeTCH PA3MECTHThL PaJHOMETD
H UHGPOBOI BOILTMETD B 0OHOI KOpob-
Ke Doneluero pamepa.

INockoneky paaHOMETpP CKOHCTPYH-
poBaH Tak, 4ToObl H3MEPATL MpPSAMYHO
CONTHEYHYIO paaHalHio, HeoOXoauM Kon-
NIHMATOP, KOTOPBIH OrpaHH4YHBAET NoJsie
jpenns npubopa. B kauecTBe Hero Ha fe-
TEeKTOPp CieayeT HaaeTh TPYOKy ¢ BHew-
HHM nuametpom 1 cMm. Ecnu netekTop
cBobGonHo npuraetcs B TpyOke, obmo-
taiiTe ero nunko# nentoit. NMokpackTe
TPYOKY H3HYTPH POBHBIM CIOE€M 4YePHOFi
smanu. Tpybka onuHo#t okono 90 mm,
MOJHOCTBH) HANBHHYTAA Ha OETEKTOp,
CO3J4aCT M0J1e 3PEHHs 0KoNo 4°.

[Npexxne uem ycTaHOBHTHL TpyDKy-
KOJITMMATOP, OYHCTHTE TNOBEPXHOCTh
$GHuNbTpa, NOCKOJBKY Mblilb H XKHPbI NO-
rnowarT yaetpadHonet-B. Otneuart-
KH ManbUEB CIEAYET CMbITh ITHIOBBIM
CAOHPTOM, @ 3aTeéM BbICYLUHTEL MOBEPX-
HocTh QUIBTPA ¢ noMoLbio Bymaru, uc-
noNb3yeMoil U1 NPOTHPKH THH3, [bias
ClledyeT CAYTh CTpYeH YHCTOrO CKaToro
BO3YyXa.

lNocTpoeHHblH panHOMETp NPOCT B
oOpautenny. BHayane BIrAHATE B KOJ-
JHMaTOPHYIO TpyOKy. Eciii Bl yBHAKTE
OTpaKeHHe 3payka Ballero riala, ne-
TeKTOp LeHTPHPOBaH npasunbsHo. Ecnn
HeT, BeipoBHAliTE TpyOKyY. IMocne noa-
COEMHEHHA BOJIBTMETPA M BKJIIOMEHHS
MHTAHHA, 3aKpofiTe OTBEPCTHE KONH-
MaToOpa M OTPeryIMpyiTe nOTEHUHO-
MeTp, 4T0oDBI BBIXOOHON CHrHam cran
pasen uynw. (INosTopsiiTe 3TY onepa-
UM Nepen Kamxaoi cepueil naMepeHHit.)
Teneps HanpaebTe TpyOky Ha ConHue,
PacnonoKMB ee Tak, 4To0b! TeHb OT Hee
Hcue3na. Bail OeTeKTOp CMOTPHT nps-
Mo na Consue. 3anuiunTe 3HaYEHHE Ha-
NPAKEHHA H BBIMOJIHUTE APYroe HiMepe-
HHe. Bckope Bbl OOHADYXHTE, YTO faxe
B sicHplfl nmeHe curHan duayktyupyer,
HHoOraa sHauntensHo. OcobeHHo 3TO 3a-
METHO OKOJIO TIONYHA, & TAKKE BCAKHHA
pa3, korna Hebo 3akpmiTo obOnakamu
WIH B BO3/IyXe MPHCYTCTBYET AbIM HIIH
nbib.

B noka3zauusax npubopa cOnepXHTCA
ownbKa, MOCKONLKY NETEKTOP pearupy-
€T Ha KpacHBIi CBET, «NpocayHBatouni-
ca» yepes puabTp. Owubky MOXKHO He-
KAIOYUHTE NPOCTBIM cnocobom: nocne
KaXA0ro cHHThIBAHUA NMOKa3lauHil npo-
BEAHTE BTOPOE HAMEPEHHE, NOCTABHB Ha
BXOAE€ B KOJJIHMATOpHYIO TpyOKy
bunbTp, 3anepxuBalowinil yibTpado-
netoBble nyuu. [ns 3Toil uenu npHro-
leH ynbTpadHOoNeToBbli GHUILTP, NPH-
mMensembiit doTorpadami.

Ecnu Baw aeTexTop He Kanubposau,
BbIYTHTE BTOpOE nokazauue (B) u3 nep-
BOTro (A) ¥ Bbl NONAYYHTE HCNPABIEHHOE

JHAYEHHE HANpPSKEHHA, KOTOpOe BbI
MOXEeTe CPaBHHBAThL C Pe3y/ILTATaMH
OPYTHX H3IMeEpeHHil.

Ecnu B BalleM paaHoOMeTpe HCIIONb-
30BaH KanuOpoBaHHbIH AETEKTOp, BbI
MOXETe  BbIMHCIHTL  abconoTHyo
CNEKTPANbHYO APKOCTH HA IUTHHE BON-
Hbl 300 HM B BaTTax Ha KBaJpaTHbI
meTp (BT/M?). OBbiutbIe DHIBTPBL, NMO-
roiariile yneTpadHoner, oTpaxa-
10T npuMepHo 8% mnanaroluero Ha HHx
W3NyueHHs M3 Apyrux obnacreil cnexT-
pa. Takum oOpa3oM, B OTCYTCTBMH
duneTpa ITa «HeyabTpaduoneTosany
YacThk PanHaUHH NPHMEPHO paBHa Beli-
yune B, nenenHolt Ha 0,92. lNockonkky
akTHBHaa nnowans DFA-3000 pasua
9,9 MM?2, BeNIHUMHY CHTHANA JeTeKTopa
HY>XHO YMHOXHTbL Ha 101 000, uTobui
MOJNIYYHTh 3IHAYEHHE B pacyeTe HA KBa-
npatHsli MeTp. B nonuom Buae hopmy-
1a UMEET CNeayrowwmnii BHa:

— (B/0, 92)
" RIx Dr F

101 000

"

rae Dr — kanuOpoBaHHbIN OTK/IHK Ne-
TekTopa, a F — nonoca nponyckasus
d¢unbTpa. (Monoca nponyckaHus — 3To
KOJIHYECTBO HAHOMETPOB MEXIY JBYMS
TOYKAMHM, re nponyckauue hunsTpa na-
aeT 00 MONOBHMHBI MaKCHMAaNLHOrO
sHavenun,) Mpeanwvuwil dunstp nmen
OBl Mos0CY NPONYCKAHHA MEHBILE HAHO-
MeTpa.

Moil neTekTop MMEeT YYBCTBHTENb-
nocts 0,04 A/BT M nonocy nponycka-
Hua 10,4 uMm. B sicHblfl aBrycTOBCKHE
nojjaeHs 0DbIYHBIE TOKA3AHHA PAaIHO-
MeTpa takosel: 1,50 (A) u 0,116 (B)
BoneT. [llojcTasnAs 3TH BENHYHHBI B
npHBeaeHHy0 GopMyny, HMeeM

I .50 — (0,116/0, 92} 101 000
30 000 000 x 0, o 104 '
4to pasuo 0,011 Br/m? - um. He 3a681-

BaiiTe, YTO 3TO NpsMas ynbTpadpuone-
TOBas panuauxa. Ha tex wMporax, rae
7 *KuBy, nuddysnan yacts, obycnosnen-
Haf pacCesHHeM Ha MONEKy/1ax BO3yxa,
cocTaBageT no kpaiueili mepe ewe 30%
OT 3TOH Be/THYHHEI.

Ecnn XoTHTE, BBl MOXeTe HanHcaThb
nporpamMmy Ui pacdeTa 3Toi GopMynsi
Ha KomneioTepe. Ewue nyuule HanucaThb
nporpamMmy, KoTopas 6b1 n03B01RNA CO-
BEPLUATb BbIYHCI/IEHHA, 3aNHCLIBATS BPE-
MSA H 4Ty NPOBEAECHHA HW3IMepeHHA H B
rpaduueckoM BHae H300paxaTs pe3yiib-
TaThl W3IMEPEHHIl, BhIaBas BCE 3TO HA
JICHTY neyaTaroLlero yerpoiicTsa.

MoOxHO TaKkKe NoCTPONTL YibTpadu-
ONETOBbIH PAAHOMETD, HCIONb3YA THON
H3 docduna rannus. 3TH OETEKTOPbI B
OT/IHYKE OT KPEMHHEBbIX HE PEArHpyroT
HA KPACHYIO YaCTh CNeKTPa H TakHM 06-
pa3oM NO3IBONAIOT BECTH NO-HACTOALIE-
My «3aiuopennble» uimepenns. Jduoabi
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Ha hocduae rauus BuInycKaroTca hup-
moft Hamamatsu Corporation, HeTtek-
Top G1961 (27,45 nonn., umeet >3-
(DEKTHBHYK MI0LUAAbL MOBEPXHOCTH
1,0 mMm?). [letextop G1962 (35 monn.)
pa3smellien B Kopnyce Donbluero paime-
pa M MMeeT miaouaib [OBEPXHOCTH
5,2 Mm2, B TeyeHHe HEKOTOPOTO Orpa-
HHYEHHOTO BPEMEHH ¢ YYETOM BEepOAT-
HOTO HHTEpeca aMEepPHKAHCKMX YHTaTe-
neit Hawedt pybpuxn dupma Hamamatsu
oyaet kanubposath G1962 Ha 300 HM 3a
OOTNOMHHTENBHYIO nIaty B 75 gonn.

HauGonee noporoit KOMNOHEHT «3a-
LUOPEHHOrO» paJHOMETpPa — ONnTHYe-
ckHil  puabTp. BeicOKOKauecTBEHHbIE
huneTpel BeINyCKaroTCes dupMmoit Barr
Associates. ®upma nenaet GHILTPbI
TONBKO HA 3aKa3, MOITOMY, eCllH Bhl He
CBfi3aHbI C KakuM-THOO MHCTHTYTOM,
KOTOpPbLIH MOXeT 0hOPMHTE 3aKa3, BaM
NPHAETCA NOMCKATH 3TY BElUb B IPYToM
MecTe.

®upma MicroCoatings  BbIMycKaet
¢buabTpel anamerpom 12,5 MM, nipony-
ckarolie paauauuio Ha 300 M, ¢ no-
nocoit nponyckauus 10 M. Ero crou-
MocTk — 77 Aonn., BecbMa yMepeHHas
ana  uHTepdepeHuUHoOHHOro GuaLTPa.
®upma Twardy Technology, Inc. npo-
naet GuALTP AHAMETPOM 25 MM C TeMH
e XapakTepHcTHKaMH 3a 210 gonn.

Haunbosee BaHBIM MOMEHTOM NpH
NOCTPOHKE CNENOro PaIHOMETPa ABIA-
eTcA paiMelleHHe 1eTekTopa H GuibTpa
B CBETOHENpPOHHUIAEMOM kopnyce. Ecnn
¥ Bac ecTh JOCTYN Ha Kakoi-uubyas 3a-
BO/, Bbl MOKETE CAENATh KOPIYC CAMH,
B npoTHBHOM cily4ae MOXKHO BCTABHTH
12,5-MunnuMeTpoBsill GHABTP U NeTEK-
TOp B MenHb# GUTHHT HAH MydTY (CM.
PHCYHOK Ha ¢. 82). [IByXnomiocHas Tene-
(hOHHAA BH/IKa BCTaB/IAETCA B OJHY H3
Kpbilliek MydThl H 3aKpensifiercs ¢ no-
MOIIBH PEIHHOBOrO YIUIOTHHTEIBHOTO
KOnkla. BelBONBI OeTekTOpa BCTaBIIA-
HOTCA B THE3N0 CBETOAMOA, TPUNAAHHO-
0 K KOHTAKTaM TenehOoHHOTO LITeKKe-
pa. MOXHO, BpoyeM, NpHNasTh AeTek-
TOP HEMOCPEACTBEHHO K TeneOHHOMY
wiTekkepy. (BriBoa karona nonkeH coe-
OMHATBLCA C KOHYHKOM IuTekkepa.) B
TOM H OPYIOM C/ly4ae HEXOTOpbIE Myd-
Thl MOI'YT BMECTHTB JIHLUL JETEKTOPLI B
MHHHATIOPHBLIX KOpNycax.

DunbTp, 3ALMLIEHABIA Napoil ynioT-
HHTENBHLIX KOJEl, BCTAB/IRETCA BO BTO-
pPYHO Kpbiliky. KoHHuYeckas KpslllKa
MOOXOAMT JIyHLIe APYrHX, HO €e TpynHee
HaiiTH. Ecnu ounbTp M yIIOTHHTEL-
HbIE KOMbLA HE OCTABNAKOT AOCTATOYHO
MecTa 18 peibbbl KpLIKH, 3aMeHHTe
ONHO YNNOTHUTENbHOE KONblo Bymak-
HO# npoknankoii. HaBHHTHTE kpBILIKY
Ha MydTy A0 KOHLA, HO HEe MPHKNadbl-
BaiiTe ycunuil, 4ToDLI He pa3naBuThL
tuneTp. Ecnn HyxHO, 3adHkcupyiite
KPBILLKY C MOMOWIBLIO Kaniau kaes. Cne-
anTe ia TeM, 4100l MpH cOopke HHILTP

HE 3arpA3HHIICS.

B 3aBHCHMOCTH OT pa3MepoB. AeTeK-
TOpa KOHHYECKan KPbILUKA CO3acT nosne
apenus okono 10°, YTobbl yMeHbWHTD
€ro 10 4° WM MeHblle, K OTBEPCTHIO B
KpBIlUKE HEOOXOOMMO NOOCOEOHHHTH
KONIHMaTopHYo Tpybky. [ns 3T0i ue-
JIH MOMHO B3AITh MEOHYIO TPYOKY, npu-
nass ee WiH npukneus. [NokpoiiTe TpyO-
Ky HIHYTDH POBHBIM C/IOEM YEPHOI 3Ma-
NH.

Coennnenne u3 neTekTopa v GunbTpa
5 [IOMELLaK B BO3AYXOHENPOHHLAEMBbIil
Nni1acTMacCoBbIil KOHTEHHED, H TyAa e
Knajay OJHMH-IIBA NAaKeTa CHJIHKares,
Wrparolllero po/ib NOrnoTHTENS BAArH.
BnaronornortHrens MNoMoraer coxpa-
HHTbL (HABTPBI, NMOPTAILUHECH OT [OAH-
TENBHOTO BO3ACHCTBUA BOASHOIO napa.

TlockonbKy netekTop, GUILTP H YCH-
JHTENTk BXOAAT B pAIHOMETP N0 OTAEb-
HOCTH, cOOpaTh €ro TpyiHee, YeM NpH-
Oop, B KOTOPOM BCe ITH KOMIOHEHTbI
oOveuHeHsl B 00HO uenoe. Tem He Me-
Hee ero MeKTPHYECKan Uernb yHKUHO-
HanbHO HAEHTHYHA LIENH MEPBOrO NMpH-
Oopa; ybeanTscs B 3TOM MOKHO, 0Bpa-
THBLUHCE K cXeme Ha c. 81.

BaXiHbIM NMpeHMyILecTBOM 3TOrO pa-
OHOMETPA ABNAETCHA TO, YTO OH noTped-
NAET OvYeHb MaseHbkuii ToK. INockonk-
Ky I1718 €TO MHTAHHA JOCTATOYHO OAHOMN
9-sosibTOBOR BaTapen, O NErKO Mome-
LIAETCH B KOMNAKTHEINR KOXKyX. B npuna-
raeMofl cxemMe HMCroNb3YeTCA Onepati-
oHHBIfl yeunutens TLC271CP. Moxuo
HCTIONB30BATH W APYrHe onepauHOHHbIE
YCHIIMTENH, HO TO/LKO ¢ HEDOMbIUHM
TokoM cMeuteHus. ObpaTHTe BHUMaHME
Ha ONHCaHHWe, BbINyCKaemoe GHPMOIi-
MPOH3IBOAHTENEM, TIOCKOIBKY OHHM MO-
YT NOACOEOHHATHCA KaXK/Ablil Ha ceOi
NaHep.

Yeunuteno TLC271CP mMoxeT nos-
PEOHTE CTATHHECKOE 3NEKTPHYECTBO,
no3TOMY, BCTPauBas €ro, He KacaiTeck
€ro BHIBOAOB. DTOH ONACHOCTH MOXHO
u3bexaTh, ecniH K UeNH NPHNasTh BOCh-
MHNOAKOCHOE THE3J0 HHTerpanbHoM
cxembl. BeraBbTe YCHAMTENL B IHE3NO
focne Toro, Kak cobpaxa uens, HO 10
TOrO, KaK BKJIKOMEHO NMHTAHHE,

Cnensie panHomeTtpsl paboTaioT BO
MHOIOM TaK XKe, Kak npubop, onucau-
Hbiff Bbillle, 32 OJAHHM MCKIIKOYEHHEM:
€ro BbIXOAHOM CHIHAan He MazaeT HHXKe
HYNA, MOCKOMLKY MHTaHWE ULeNH ocy-
LIECTBASETCA THUWE OT OOHOH BaTtapew.
CnenoBaTenbHO, MPH 3aKPBITOM KOJJITH-
MaTtope HYXHO HacTPOMThH MOTEHUHO-
METp Tak, 4ToDel CHrHan NpocTo ynan
oo Hyna. opmyna, npuBedeHHAs UIA
cHcTeMsl ¢ aetexkTopom DFA-3000, no-
MOJXKEeT PAcCYMTaTh NOTOK YJbTpadHo-
7eTa W B ITOM cnydae. PUpMBI, Bbiny-
CKawowHe GHNbTPLI, A0MKHLI AaBaTh
HHGOpMALHIO O [NHHE BOJHBI, COOT-
BETCTBYHOLUEH NHKY NponycKaHHug
¢HnbTPa, H O ero NPoOnyCcKaHHM B NpPO-

OHQ
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Npsmol nomok Ha 300 Hm,
/M2 Hm

Vo ook - 18
CCHTABPp 19882,

Habarwodenus coaneunoi
yasmpaguonemo 6o paouayu

uenTax. B npocnextax dupmer Hama-
matsu, npHBedeHa naomank AeTekTopa
W rpadHK THNHYHOH YYBCTBHTENBHOCTH
B 3aBHCHMOCTH OT JUTHHBI BOJIHBI.

PerynsapHbie H3IMepEeHHA NPAMOH yIIb-
TpadHoneToBoi paauauun CosHua mo-
YT 1aTh LEHHBIE CBEICHUA HE3ABHCHMQ
OT TOro, HCMOJIL3YETCA JIH MPH ITOM Ka-
nubpoBaHHBi MM HekanuOpoBaHHBIA
nerexktop. CrapaiiTeck Bcerga nposo-
UTb H3IMEPEHHA B CONHEYHbIN NONIEHD.
Ina nonyuenus neobGxonmmoit uudop-
MauHH O BpeMEHH HACTYIIEHHA CONTHEY-
HOFO MOJMYIHA MOXHO oDpaTuTbcd K
n11o6oMy CTAHAAPTHOMY acTPOHOMMHYE-
CKOMY CIPaBOYHHKY.

Penxo OeIBaeT Tak, 4ToOBI MaKCHMYM
B NOKa3aHuAX yabTpaduoneToBOro pa-
avoMertpa, npuxonHncs Osl TOuHO Ha
nongendb. B nellcTBHTENBHOCTH CHIHAN
BCe BpeM# KonebaeTcA, H CBA3AHO 3TO C
TeM, 470 panuauns Ha 300 M ocnabns-
€TCA H pacceBaeTCA KOMIIOHEHTAMH aT-
Mocdepei. [0 3T0# NpHYHHE OIHO H3IMe-
PEHHE HYKHO MPOBOIHTL NO KpaiiHeit
MEpe B TEYEHHE 5 MHH,

Ha npoTsixkeHHM ABYX JieT npakTHye-
CKHM KamkOblil [E€HbL A H3IMEPA/ NPAMYIO
COJIHEYHYIO PAHAUMIO HA HEThIPEX [AJIH-
Hax BOJIH HA yyacTke yabTpaduonera-B
MW LUECTH [ONONHHUTENbHBIX [UIHHAX
BONH. Sl OBHApYXKHI, 4TO npaAMas con-
HeuyHas pagauauua Ha 300 HM cyllecTBeH-
HO OCNabnAeTCs TYMAHOM, ALIMKOR, H
cneaom camonera. Jletom 1988 r. =
Habniogan, Kak YMEHbIIANCA MNOTOK
yaeTpatuosera-B, korga aeiM noxa-
pos u3 Mennoyctonckoro napka pac-
NpocTpaHanca no repputopun Texaca,

[Mpoxoxnenue xonoAHoro HpoHTa,
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NPH KOTOPOM MPOHCXOOMT MOBLILIEHHE
aTMoctepHoro nasneHus B BONBILIHHCT-
B€ C/Ty4aeB CBA3AHO C YMEHBILIEHHEM No-
TOKa yasTpaduonera-B, naxe xoraa at-
Mocdepa HCKNHOYHTENbHO YHCTAad M Cy-
xan. JaHHbie H3MepeHHit 030Ha CO CNyT-
HHKOB M MOH e)XellHEBHble HabnioneHus
NONTBEPKAAKOT, YTO TaKoe SBJEHHE
CBA3aHO C YBEJIHYEHHEM TOJILIHHBI CJI0A
030Ha nmpHMepHOo Ha 15%, a HHOraa M
Honeme. Huakoe Gapuueckoe nasnenue,
Nno KpailHed Mepe B LEHTPAIBHON YacTH
Texaca, obBIYHO CBA3AHO C YMEHBILIEHH-
€M TOMKHHBI C/105 030Ha. Korna B cel-
taOpe 1988 r. Hemonaneky oT MecTa, rae
s KHuBY, npoxonun yparaH ['unbepr,
MOt panTMOMETP 3aperucTpHpPOBa 3Ha-
4YHTE/LHOE YBENTHYEHHE MOTOoKa ybTpa-
t¢uonera-B npn Buaumom ConHue. He-
CKOJIBKO Hellenb CIYCTSA A MOJY4Hn naH-

Hayla i

Hele oT Apnuna Kpiorepa w3 Ioanap-
NOBCKOTO LEHTPA KOCMHYECKMX ToJe-
TOB, YKa3biBaIOLLIHE HA TO, YTO B TOT Ne-
PHOA MPOH3OLIO PE3KOE yMEHbLUEHHe
TOJILUMHBI CJIOR O30HA,

B0O3MOXHO, MOH BbIBOABI HeENpHMe-
HUMBI K TOMY MECTY, T'e XHBETE Bhi, H
3TO OAHA M3 MPHYMH, NO KOTOPO# ObiNO
Obl xopowio, ecnd Obl Bbl Benu cob-
CTBEHHBbIE H3MepeHusi. Hanpumep, Mo-
JKETe JTH Bbl H3IMEPHTH H 0O BACHHTD yBe-
NHYEHHE MOTOoKa ynasTpaduoneTa-B, Bbi-
3BIBAEMOE CHETOM, HIH YMEHBILIEHHE N0-
TOKa, BbI3bIBAEMOE CTEMHBIMH NMOXKapa-
MH HIH ObicTpBIM npubaHxeHHeM
wksBana? EciH NpoBOAHTH H3MEPEHHSA B
nByxX G/M3KO pacnonoXkeHHBIX Nojocax
obnacth ynbTpaduonera-B, MoxHO
paccYyHTaTh TOJILIHHY C/IO% 030HA B aT-
Mocdepe.

arfy/mcm/fo

Yepenawiva ucmopus

OPCKME uepenaxs, CHOBaBllUHE B

OKEaHCKHX BoJax HA MHOr0 MHI-
JIHOHOB JIET paHblile, YEM TOABUIHCH
MIIEKOTIHTAOLLME, CTIaBATCA CBOMMH M0-
pakaloWHMH BOODpaXKeHHe MHIDALHA-
MH. JINUB TONBLKO 4epenaxa Bbiynns-
eTCs M3 Aitua, oHa NoJj3eT K Nonoce npu-
00# M ynasiBaeT B OTKPLITOE MOPE; BIIO-
CNEACTBHH OHA MOXET KOPDMHTBCA B Thi-
cAYax KHJIOMETPOB OT POMHOTO TUIAXA.
JOCTHrHYB MakCHMalbHbIX pa3iMepoB,
Ha YTO yXoauT okoso 30 ner, yepenaxa
npeanpuHHMaeT obpaTHbifl NyTh K Mec-
Ty rHe3J0BaHHA, 4TOOBI OCTAaBHTH MO-

TOMCTBO. 3aTemM 3TOT TPaHOHO3HbIA
MHI‘D&L[HOHHH“ LHHKN NOBTOPACTCA C ne-
PHOOHYHOCTBIO B HECKOJIBKO JIET.
Hapoanas MyapocTh M3OpeBne ria-
CHT, 4TO B3POCNas uJYepenaxa-camka
BCErJa BO3BpalllaeTCa Tyaa, rae Nnossu-
J1aChb Ha CBET, HO MOKA3aTENLCTB TOMY
He Obino. M BOT, MOXoxe, MOJyuYeHb!
yOenuTenbHble CBMOETENLCTBA' 3ITOrO
yTBepxaeuua; Oonee Toro, mpennara-
HTCAH OGOCHOBaHHI:le OBBﬂCHGHHR MEXxa-
HHIMa HaBHraudH BO BpEMA OOJITHX Ny-
TewecTBHil. CooBLIeHHs O TAKHX HCCTe-
[NOBAHHAX MOOHHMAKOT M TPEBOXHbIN
BOMPOC © TOM, HMTO CYLUECTBOBaHHE
MOPCKHX 4YepenaX B ONMacHOCTH.

MOPCKAS HEPEMAXA, TONEKO 4TO BbINYNUBIWASCH W3 AUa, ogeTta B cneyuanuHy
YNP#AXb ANA 3KCNEPUMEHTOB MO U3YHEHUIO OPUEHTALMM, KOTOPbIe BeayT M. CanmoH
¥ K. Nomann. (@oTorpadus T. Cmonepa.)

dakTHyecKHe OaHHBbIE, CBHOETENbLCT-
BYIOILIHE, 4TO CaMKH 3eneHolt («cymo-
BOM») yepenaxu BO3IBpAlLAOTCA A
rHe310BaHHA HAa POAHBIE TUIAXH, Npe-
cTaBleHbl B XypHane «Science» b. Boy-
3HOM M3 YHuBepcuTeTa wiT. [JKopaxus
W ero kKoaneramu A. Meiinan n
[x. 3ealicomM. OHH NMPpoOaHANTH3IUPOBAIH
yepenaubilo MHTOXOHApHanbHy JHK
(K/IeTOYHBIE OpraHennbl, Ha3biBaeMble
MHTOXOHADHAMH, HACJIEAYIOTCH TOJBKO
N0 MAaTEPHHCKOH NHHHH; B MHTOXOH-
OpHansHOM, xak U B nwobo#ft opyrof
OHK MenneHHo HaKannuBalTCA MyTa-
LIMH) M 0Ka3anock, 4To obpasust MHTO-
xonapuaneHo#t JHK u3 nonynaumit,
rHE3AALMXCA B pa3HbIX MECTax, CyLLecT-
BEHHO Ppa3H4alTCcA. ITO O3Ha4aeT,
4YTO CAMKH PEIKO MEHAKT Y4acTOK rHe3-
nosauua. Ecnu OBl OHH OTKNanbIBamH
filua ganeko OT TOro MecTa, rae Bhily-
nunKckL camy, 1o JHK pa3ssbix nonyns-
umit nepemerunBankcey 6u1. «eorpadm-
yeckoe pasesieHHe — CHIILHOe [loKa3a-
TEIbLCTBO THMNOTE3bl O IHE3OBAHHH B
POOHBIX MecTax», — cyuTaeT boy3H.

lMonTBepxaeHHe TOro, 4YTO YepenaxH
NefcTBHTENBHO BO3BPAlLAKOTCA B pol-
HbIE MECTa, 3a0CTPHIIO BOMPOC O Mexa-
HH3Me HXx HaBurauun. M. Canmonu
M3  ATNaHTHYECKOTO YHHBEPCHTETa
wt. ®nopuna, a takxke K. Jlomanu u
x. Yunexer u3 Mnnuuolicckoro yHH-
BepcHTeTa B JOpbana-llamnetin nawunu
K/IKOM K OTBETY Ha 3TOT Bonmpoc. Mop-
CKHE YepenaxM BbINYIUJIAKOTCA M3 SAHLU,
KOTOpBIE OTK/IANbIBAKOTCA HA IUIAXKAX,
10 HOYam, H H3BECTHO, YTO MEPBOE HMH-
CTHHKTHBHOE JlelicTBHE TOJBKO YTO I0-
sBHBLUeHCA HAa cBET 0cOOH — ABHraThLCA
B HalpaBJieHHH CAMOTrO CBETJIONO y4acT-
Ka rOpH30HTAa, T. €. K MOPIO.

Onxaxko ocTaBaioch 3arankoii, Kakum
obpa3loM uepenaxu ONpeensiiOT HYK-
HBIIl KYpPC MOCNe TOro, Kak NoKHAawT
Geper. B pe3ynsTaTe IKCNEpHMEHTOB, B
KOTOPBLIX TONBKO YTO BbUIYNHBIIMXCH
yepenaliex BbINYCKAIH B MOpe B pa3ljiny-
HBIX MecTax M 3aTeM Habnionanu 3a ux
noseacHueMm, CalMOH ¢ KoOJleramu
YCTAHOBHITH, YTO 3€/eHas, KOXKHCTasA H
ronoBacTas Yepenaxd UlA OpHEHTALHH
HCMOMIB3YIOT [ABHMKEHHe BoaH. Pemaro-
LLIHM A0BOJOM 31eck ObINIO cnenyioulee:
B nabopaTopuH TONBKO YTO BBLIYNHB-
uiHecst oco0H ronoBacToil yepenaxu Ha-
NPaBNs/IiCk B HMCKYCCTBEHHbIE BOJIHBI
naxe B TeMHoTe. Kak yreepxkaaer Can-
MOH, MOPCKHE YepenaxH, BrepBble NoKH-
HyBlUHe Oeper, OPHEHTHPYIOTCA [idB-
HbIM 00paioM «mo BoaHaM».

Ho 3THM HaBHrauHs MOpPCKHX Yepenax
HE HcYyepnbiBaeTcA. JIOMaHH B yCIOBHAX
nabopaTOPHH MCKYCCTBEHHO H3MEHAN
HanpasfeHHe MarHUTHOr O NONA U NOKa-
3a/1, 4TO HOBOPOXAEHHble 0cobH rono-
BacTOl uepenaxw OPHEHTHPYIOTCH MO
MarHHTHOMY nonto. Kak H y HeKoTopbixX
APYTUX »XHBOTHBIX, pearMpyrolliHX Ha
MarHHMTHOE none, y ronosactoil yepena-
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XH B MO3rY COAEPKHUTCA HAMarHUYHBAKO-
LeeCA BelLlEeCTBO — MarHeTHT. JIoMaHH
nonaraeT, 4TO MOPCKHe 4yepenaxu, To-
nobHO ronyoaM, OPHEHTHDPYIOTCA CKO-
pee BCEro Kak mo MarHMTHOMY MO0,
Tak H no opyruMm taktopam. [Mo ero
MHEHHIO, MOPCKHE Yepenaxu MCroib3y-
FOT MAarHHTHOE MoJjie He TONBKO ANA
onpeneneHus HanpaeneHus. [Tockoneky
yron HAKNOHEHHs MArHHTHOTO MonA
3eMNH H3IMeEHsieTCA ¢ IUMPOTOH W mno-
CKOJNbKY CHIIOBble NHHHM MarHHTHOrO
MOJIA HACKBO3b MPOHH3LIBAKOT CYLUY H
OKeaHbl, BO3MOXHO, 4TO MOPCKHe Yyepe-
naxy Mo MarHHTHOMY TMOJKO Onpeaens-
HOT HanpasJ/ieHHe Ha ceBep M cobcTBeH-
Hoe mecTononoxenue. Celtuac BenyTcs
IKCMEPHMEHTHI C LI€NBIO NPOBEPHTD 3TY
rHIOTE3Y.

Ilo cnosam Boy3Hna, nocnenHue aaH-
HbIE YKa3blBalOT HA TO, 4TO Cleayer
YCHIIMTE MEPBI 1O COXPAHEHH IO MOPCKHX
yepenax, Kojb CKOPO KOJIOHHH 3THX H-
BOTHBIX He CMEILUMBAKOTCA, HCTOLLECHHE
NPHPOOHLIX MONynsAUHit B pe3ynbTate
oXxoTel (MaciTabel KoTOpO# BecbMa
JHAYMTENbHBI, B 4acTHOCTH B [lepy u
ocobenno B Mekcuke, roe Boysn Owin
ceuageTenemM OesynepxHoro OpakoHs-
€pPCTBa paaH YyepenailibiX naHiuMupei, Ko-
M H AHLL) He MOXKeT ObITh KOMIIEHCHPO-
BAHO 3d CHeT OXPaHAeMBIX nonyasumii.

Kpome Toro, mo ouenxkam Haumo-
HANLHOrO COBETA MO HayYyHbIM Hecneao-
pannamM CLIA, exeronno okono 40 Teic.
MOPCKHX 4epenax rubHeT B CHACTAX ANA
NOBIIM  KpeBeTOK. Bce naTe BHIOB,
serpevarownxcs B CUIA, BxmioueHb! B
CTIMCOK JKHBOTHBIX, HAXOOMLIHXCA MO
yrpo3oit HcyeaHoBeHHs. B npouuiom ro-
Ny MPHHAT 3aKOH, COTNIACHO KOTOPOMY
apetidyiolne ceTH HOMKHLI ObITH CHA6-
KeHbl NpHUcNnocobneHUAMH, NO3BOJIAIO-
LHMH MOPCKHM Yepenaxam crnacaThbCs.
370, BEPOATHO, COKPATHT HX rHbens.
Onnako OnHMH BHI, @ HMEHHO aTNaHTH-
YECKYIO PHIUICHO, TIOXO0XKE, YIKE CITHILIKOM
no3aHO cnacatbk. B ocHOBHOM MecTe
rHe300BaHHsA ITHX uepenax — Panuo-
Hy3B0 B MekcuKe — YHCIIEHHOCTD NOMYy-
naunK coctasnset MeHee 1% oT ypoBHSA
1947 r.

Yacei
Ha OpeBecHOM cpe3e

OrJA s 1970 r. apxeonor [Ix. Ko-
yn3 Hadan packonku 1800-metpo-
BOH aepessHHON noporu, norpebeHHOR
B TopdhaHom GonoTe Ha lOro-3anaje AH-
[7HH, OH TIPEANOnaran, YTO 3TO OYEeHb
[peBHee coopyxeHHe. Panuoyrnepon-
Hbtil aHAMH3 NOATBEP/N ero Npeanosio-
xenue. Okasanock, YTO Haxodka MpH-
HAIUIEXKHT K NePHONY HEONTHTA (O3 aHHIA
KaMeHHBII  Bek, NpHOIHIUTENBHO
4000 r. mo H. 3.) H saBNAeTcA Hanbonee
ApeBHe U3 BCeX OHbIHE HAlIGHHBIX 10-
por.
Onnako pe3ynbTaThl PaIMOyT/IePOIHO-

0 aHanmM3a, Aonyckawouero OGonbLIyio
MOrpelliHOCTD, He yaosieTsopuin Koyi-
3a. [Ix. Xuwuam u3 lleddsnnckoro yuu-
pepcuTeTa, M. Beitin u3 Koponesckoro
yuuBepcuTeTa B BendacTe U MX Konteru
onpegenunH 6onee TOYHO BO3PacT HAXOn-
Ki. CoryiacHO HX 3asAB/IEHHIO, 3Ta IOPOra,
u3BecTHas kaxk «Jlopora Cyurta», Obina
NOCTPOEHA U3 [IEPEBLEB, NOBATIEHHBIX 3H-
mo# 3807—3806 T, 00 H. 3.

Xunnam u Beftnu onybnukoBanu pe-
3yNLTAThI CBOEr0 MCCNEAOBAHHUA B XKYP-
Hane «Antiquity». OHH NONYYHIIH HX Ny~
TeEM MOACYETA H CpaBHEHHA KoJien Ha
apeBecHOM cpe3e. Kaxaomy TtakoMy
KOJILLLY COOTBETCTBYET MOl XKH3HH epe-
Ba, & TOJILIHHA KOJblla OTPaXaeT ycllo-
BH# €ro pocTa B aHHoM roay. Cnenosa-
TENbHO, €C/IH [BA JIepeBa HMEIOT CXOM-
HYIO TIOCNENOBATENbHOCTh TOHKHX H
TOJICTBHIX KOfell, MOXHO Mpeanono-
HTBh, YTO AEPEBLA POCIH B OOHO H TO
€ BpEMA NPH ONHHAKOBBIX NIPHPOAHBIX
YCTIOBHAX.

Ipexne Bcero Haao OBINO NOCTPOHTD
oBLIyIO XPOHONOIHIO KONell [EePEBLEB,
cpyOneHHBIX A7IA NOCTPOHKH 3TOM nopo-
ri. JeHApOXPOHOIONH COCTABHIIH HH-
OMBHOYyanbHble rpaduKkH nocnenoBa-
TenbHOCTEH KOJIel [iNA KaXA0ro Aepesa,
a N0TOM, COBMECTHB COOTBETCTBYHOLLHE
rpadHKH ITHX 3aBUCHMOCTEN, MONYYHITH
0BL1YI0 KAPTHHY. 3aTeM OHH COOTHECTH
3TOT 0B rpaduk ¢ TouHo# 7000-
netHell npesecHoll XpoHonoruei, co-
CTaBJICHHOR TO pe3ybTaTaM aHanH3a
nepeBLeB, npou3spacTaBwiux B EBpone
mMexnay 5289 r. no H. 3. 1 1983 r. H. 3.
Oxa3anocs, 4TO AepeBbA, HCMONbL3I0BaH-
Hble ana nocrpoiku «Joporn Cyurar,
pocnu B nepuon 4202—3807 rr. mo H. 3.

Bonee TwiaTenbLHOE HCCNIEAOBAHHE Ape-
BECHHBI NOKA3as10, YTO CTPOMTENH AOPOIHU
cpyOuIH nepeBbA Moc/e OKOHYATENBHOTO

oceHHero thopmupoBanus Koneu 3807 r.
[0 H. 3., HO [I0 BECEHHETO BO30OHOBIICHHA
ux poctaB 3806 r. no H. 3. Koyn3 nero xe-
Ha BpalioHW, NpHHHMABLLAA YYaCTHE B
packonkax «Jopors Cywra», npeanona-
raloT, YTO CTPOWTENH 3aroTOBH/IH Jle-
pEBbLA B XONOAHBIE MECHLIbI, a paHHeH Bec-
HOM 3806 r. 0O H. 3., KOrna Boja Hayana
yOBIBaTH, MPONOXKHIH Aopory 4epe3 6o-
7I0TO.

XpOHONOrHA «doporu Cynara»
3anonHfeT cobolt paHee cyllecTBOBaB-
winit npoben B 6onee obiuelt XxpoHOO-
THH AHTJIHH, KOTOpPY!O paspabaTeiBaioT
B HacToslee BpeMa. OHa TakXxe no3so-
JIAET YTOYHHTH BO3PACT MHOIHX Pe/lHK-
TOB MEpHOdAa HEONWTa, HalOeHHbIX B
Anrnun. Yera Koyn3os nokasana, 4To
nopora cnyxuna auime okono 10 ner,
nocne yero 6010TO 3aTONHIO €€ H OHA
okaszanacek norpeGenHolt B cnoe topda
(cM. ctateio Ix. M. Koynia «Camas
OpeBHsd NOpora B Mupe», «B Mupe Hay-
KH», AHBapb, 1990 r.). OueBHAHO TAKXKe,
4YTO BCE HaildeHHbIE PALOM MpPEeAMEThI
MaTepHanbLHON KYNILTYpPhl ObinH caena-
Hel 160 no 3806 r. oo H. 3., nubo B Te-
YeHHE CJICAYIOLIero AecATHNETHA. (AHa-
NOTHYHO MOXHO HAaTHPOBATh JHOObIe
nonobHble HaxonkH.) Takum oBpazom,
otmedaroT Koynsbl, - OCKONKH  atu,
HafileHHble pAAOM ¢ A0porofl, cBHie-
TeNLCTBYOT O TOM, YTO H3rOTAB/IHBATh
KpyrJjbie Yalli B AHr/IHH Haya/u eile B
nepHoa HeOoNHTa, He no3aHee 3796 r.
0 H. 3.

Ewe Oonee ynuBHA y4YeHbIX Haligel-
Hblli HMH KAMEHHBIR TONOp, CAeNaHHbIA
B Anenax. Beop 3TO mOKa3biBaeT, 4TO
NpeaMeThi, H3rOTOBJEHHbIE B Ccepaue
EBponel, NpOHHKaNH B 3a0aOHYK AH-
rnHK ¥ 10 3796 r. oo H. 3. I'lo cnoBam
Koynaa, paHblie B 3Ty OATY NOYTH HHK-
TO Obl HEe MoOBepHII.

APEBHARA NOPOrA, HamgenHan B TopdaHom GonoTe B 1970 T.
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2XKU3Hb MypaBLEB;
3BONIOLMA YenoBeYecTBa;
MHOpMaLUOHHaa pesonwouus B UHguu

onnmmn MOPPUCOH

bepm Xennoobaep, 30eapo O. Yuncor.
MYPABbH

THE ANTS, by Bert Holldobler and
Edward O. Wilson. Harvard University
Press, 1990 (§ 65).

TO POCKOLUIHOE H3[JdHHE POAMIOCH
KaK AONroXxaaHHbIi HTOT H3YYEeHHS
rpynnsl XXHBOTHBIX, C KOTOPO#H NHOAH, C
OfHON CTOPOHBI, MOCTOAHHO CTAJIKHBA-
HOTCH NPAMO B CBOMX XUAHIUAX, a C ApY-
rofl — ABHO HeJOCTATOYHO 3HAKOMBI,

MYPABBLW-NUCTOPE3LI Atta sexdens pa3pe3aioT cTebent pacTeHMA Ha KYCOUYKM,

4TOObl YHECTM WX B CBOE FHEe3fo.

EC/IH TOBOPHTB 0b ee H3Y4YeHHOCTH, Oa-
K€ B CAMBIX TYCTOHACEeNeHHbIX panouax
nnaHeTsl. [locsie TOro Kak 0Koso crone-
THA Ha3ad YBHIEN CBET KnaccHueckuit
Tpya Yuneama Moptona Yunepa «My-
paesi» (Wheeler W.M. “Ants™), nocne-
ayromue obue pabothl 06 3THX Hace-
KOMBEIX HE OTJTHYA/IHCh HH CBCXECTHHO
BirnAna, HH nonHotoil. Hoeas kuura
Xennnobaepa H YUICOHA — HACTOALLIMI
NMPOPBIB B 3TOM 3acTOHHON CHTYyalHH.
3necy oTpaxkeHw OykBanmbHO Bce ac-

86

NEKTHI, CNOcOOHbIE 3aHHTEPECOBATH HH-
TaTens — Bynes To Guonor, couMonor
unH npocto nwbo3narenbHelil 0bwiBa-
TeNlb: JBOJIOLMA, CHCTEMATHKa, XH3-
HEHHBI UHKN, XHMHYECKas 3KOJIOrHA,
pacno3HaBaHHe copoauuedf, opraHuza-
uusa coobuwecTs, cHMOHO3 (nepeynce-
HHE MOXHO TIPOAO/KHTH M Oasiblie).
INpeameTomM ocoboro HHTepeca ABTOPOB
ABNAIOTCA Opoasuse MypaBbH, My-
pPaBBH-NIHCTOPE3bl, JKHEUbI MW TKauM;
KaXJoil ¥3 3THX rpynn nocBslUeHa OT-
nensHas rnaea. M3 nocnenweit rnaswl
YHTAaTe/b Y3HaeT, Kak coOupaTh H pas-
BOAHTL MypaBLeB, Kak Habnwonats 3a ux
JKH3HBIO; BCE 3TO OYEeHb KCTATH, MNO-
CKOMBKY NoaobHbIe CBEACHHS HE3aMEHH-
MBI 11715 T€X, KTO XO4eT H3yHdaThb MypaBb-
€B, HO HE HMMEET COOTBETCTBYHOLUErO
OnbITA, Oa HnpodecCHOHANbHBIM 3HTO-
MojioraM HeDeabIHTEpECHBI.

Pa3zmepb! KHUIH OO CTATh €€ FPaHin-
03HOMY 3aMbICNy: 3TOT MOHYMEHTAJIb-
HBlIt TOM BecOM 3 KI C JIMLUIHHM comep-
*uT 732 crpanuubl bonslioro opma-
Ta, HabpanHble B aBa cTonbua 1 uaobu-
NYIOIHE PHCYHKaMH H rpadukamu. Ox-
BaTHB HAa yaHBAeHHe OOLIMPHBIH MaTe-
pHaN, aBTOPBI MOABEPrJIH €ro BechMa
CKpymnyJie3HoMy oTOopy; OaHako Tam,
rie HyXHBI feTany, HHhopMauus naer-
csa caman noapobuas. MIx Tpya o6obiua-
€T colep)KaHHe CBbillEe 15 THIC. KHHI H
crareii, onyOHKOBAHHBIX 3@ MOCNEAHHE
300 net, a Takxe paa COBPEMEHHBIX pa-
00T, ewe He BbIILEALIHX M3 Me4aTH.
B 6ubnuorpaduueckom pasnene, 3aHu-
malouweM 64 cTpaHHUbl, TepeyucsIeHo
Gosee 2,5 Thic. HA3BAaHMIT; MPOUHE CChIN-
KH BowH B Tabnmusl B T. n. Takum
obpazom, Monorpadus Xenngobnepa u
Vuncowa npeacrasnser coboit He TOMb-
KO BecueHHbIil cBOM 3HAHMI, HO H OCHOB-
HOR «NyTeBOAMTENb» MO BaXKHeHLIMM
NHTEepaTypPHBIM HcTOYHHKaM. Hemano-
BaXKEH M ICTETHYECKHH acnekT; C 3TO#H
TOYKH 3pEHHA KHUra — HACTOdLLee Npo-
H3Be[leHHe UCKYCCTBA; OT NepBoii 00 no-
CnenHeil CTpaHKLbl TEKCT CONPOBOXaa-
HOT MHOTOYMCIEHHBIE H/UTIOCTpaUHy —
OT TWATeNbHO NOAOOpaHHBLIX penpo-
OYKUHI M3 ApYrUxX HM3gaHuil 10 OpHIH-
HanbHbIX PHUCYHKOB W doTorpaduii (B
TOM 4HCJIE MOJYYEHHBIX NMPH EKTPOH-
HOH MHKPOCKOINHH), KauecTBO KOTOPBIX,
KaK NMpaBHIIO, BbILLE BCAKHX MOXBa.

MuauBuayanbHble HaKjl1OHHOCTH aB-
TOPOB YA24YHO AONOMHAKOT APYr ApYra.
Corpynuuk Bropubyprekoro ynusepeu-
Tera Xennnobnep cneuHanHIHpyeTCH
1o MHKpomopdooruu, GHUIHONOIHH H
noBeleHHIO MypaBbLeB Npu obcnyxkuBa-
HHH NpeMMarHHaJbHbIX CTAIMII, a Tak-
e M0 H3YYeHHIO Apyrux oburareneit
MYpaBBHHBIX THe31. YuncoH, paboTato-
wHii B I'apBap/ICKOM YHHBEPCHTETE, OC-
HOBHO€ BHHMaHue YyIensieT 3KOJNOTHH
MYPaBbEB, CHCTEMATHKE, 3BOJIIOLMH H
COUHANBLHBIM MPHHUHKIIAM HX CYLUECTBO-
BaHHA.
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AOPUKAHCKWE MYPABbU-TKAYU Oecophylla longinoda coopyaior rHeago. PaGoume 0COGM BLICTPOWNMCEL Baons
Kpaes N1cTa, KOTOpbIA OyAeT CKpenneH C ApYritM NUCTOM C NOMOLLIO WENKOBBIX HUTEM, BbIGENSEMbIX NUYUHKAMA.

Hep3upas Ha wwupoty o0000weHun
[aHHBIX H HAa TO, YTO TPYA 3TOT, Ge3yc-
JIOBHO, CTAHET aBTOPMTETHBIM PYKO-
BOIACTBOM B cBOe#l 06nacTH, nepcrekTH-
Bbl €r0 B/IMAHHA Ha H3Y4YEHHUE HACEKO-
MBIX MPENCTaBNAIOTCA MHE HEOTHO3HAY-
HBIMH ¥ BBI3BIBAIOT HEKOTOpPLIE Orace-
HHA. fl He coMHeBalOCh, YTO B MOpthono-
rHYeCKHX, HH3IHONOTHYECKHX H COLHANb-
HBIX HMCCNENOBAHHAX OH MOCHYXHT
HaneXHON CTapTOBOH MIOWIAOKOR M
CTHUMYJIOM /1A HAUYHHAKOLLMX OCBAWBATH
3Ty obnacts (Tem Gonee — nis cobupa-
HOLIMXCA €10 3aHAThCA), KOTOPYIO aBTO-
paM yOoanock NoaaTh CTONb TNpHBIeE-
KaTenbHO. A BOT I/IA CNELHAIHCTOB,
HHTEPeCYHOMIHXCA CHCTEMATHKON, polb
Takofl kHHrM B OnmwxafiLuve roabl Mo-
JET 0Ka3aThCA He C/IHLIKOM MOJe3HO.
WM neno 3necs, kak HH 3a6aBHO, BOBCE He
B rnyOHHe WIH LWHPOTE OXBATa MAaTepH-
ana, a B caMHX pasMepax KHuru. B no-
cnenHee BpeMs CHCTEMATHKA MYypPaBbeB
BCTYIIHIA B NEPHOM 0Cejie HeBHOAHHO-
ro no Macirabam nepecMoTpa CI0KUB-
wKxcA BIrnanos. [NomMelleHHbIE B KHHTIE
Tabnuubl AN8 onpeneneHHs TAKCOHOMM-
uecKHMX rpynn eobpanm B cebs Maccy ca-
MbIX CBeXHX poctTuxeHuil. IlpHHaTas
31ech CHCTeMa, HeCOMHEHHO, Kyaa co-
BeplleHHee, HeXe/lH KiaccHhHKaLHA,
npemioxenHas Yunepom B 1922 r. (oc-
HOBBI KOTOPO#H 32710 eHbl HTAJIbAHCKHM
suTomonorom Kapno DOmepu), maBHO
BbI3bIBABLLAA FOPLKOE pa3oyapoBaHHe Y
KaXk/[Ioro, KOMY NPHXOOHTCA oOmnpene-
AATH MypasbeB. OHako kak Obl HH ObI-
JIX XOpOLLIH H CAMH HOBBIE KJTHOYH, H CO-
NPOBOXKAAIILIME HX PHCYHKH, HO OHH
romelleHbl B JONHAHT CTOJIb YYAOBHMIL-
Horo obbema, UTO MOYTH HEBO3IMOXKHO
Bo0Opa3uTh cebe uenoBeka, KOTOpbIH
mor Obl BOCMONbL30BATHCA MM, CHIOSA 3a
MMKPOCKOINOM HJIH CKJIOHACH Han mypa-

BefinnkoMm. He ornyrser num rpomana
TOMa NOTEHLHANbHBIX NobuTENeH My-
pPaBbEB, OTBAXATCA JIH OHH BCTYNHMTH B
enuHObOpCTBO C ero cTpaHHLUAaMH, BHAA
Kak OBICTPO CTONbL MPHATHAaA BHELUHE
KHHra TepseT CBON POCKOWHLIN 061K,
JaxBaTaHHas NMCTAIOLLHMH €€ nanbua-
MH?

Camoe o4eBHIOHOE pellleHHe — Hane-
yaTaTh OnpeaenuTeNbHblE Tabnuubl co
BCEMH MIUTHOCTPALIMAMH K HHM OTAefib-
HOM KHUXKOI, (hOpMaTOM NMOMeHbLLIE H
cOpolIlOpOBaHHON € MOMOILLLIO CITH-
panekH, Tak 4Tobsl MoOXHO ObINO No-
CKO K/JacTh €€, palBepHyB Ha robom
HY>XHOM MeCTe, W YUTaThb, HE npHaep-
KuBas pykamu. Ecnu u3naTens u B ca-
MOM Jene PelidT Hane4aTaTh TaKoe py-
KOBOJICTBO MO CHCTEMATHKE, TO Y MEHA
Oynet kK HeEMy OIOHO MOXKeJiaHHe: MYCTh
OH crepBa OOXKOETCA 3aBeplUeHMs pana
KPYNHBIX TAKCOHOMHYECKHMX pEBM3HH,
Hal KOTOpbIMH celiuac pabotaloT
crneunanucTel. EcTh noyunTenbHbIR
MPHMEP TOT0, KAk MOTYT ObITh Napasnu-
30BaHbl TAaKCOHOMHYECKHE HCCliefoBa-
HHSA, eCTH Kaaccudukauus nybnukyercs
paHblle BpEMEHH H 3aCThIBAET B Heone-
NaHHOM BMe, NpeBpallafch B rna’ax
YUY€HbIX B HEKHil COBpeMeHHBIN CTaH-
napT; Tak 6sin0 ¢ «Katanorom Amepu-
KaHCKOTO OPHHUTOIONHYECKOro CoK3an.

INpu Bcem Tom kuura «MypaBbu» —
HACTOALIMIA LIeneBp, OOCTOHHBIA BCH-
YECKOro BOCXHMILEHHA.

Yunavam JI. Bpayn-mnaduiuil,
Kopxenackuii ynueepcumem

Puuapo I'. Kaeiini. TIPOUCXOXIEHHUE U
PA3BMTHE YEJIOBEKA: BHOJIOTMYECKASA
M KYJIbTYPHAS 3BOJIIOLIMA

THE HUMAN CAREER: HUMAN BIO-
LOGICAL AND CULTURAL ORIGINS, by

Richard G. Klein. University of Chicago
Press, 1980 ($ 39.95).

B 3tomM 0b30pe cemeiicTBa TOMHHKA, K
KOTOPOMY NMPHHAIUIEXKKHM H MBI C BAMH,
naneoanTpononor W3 Yukarckoro yHu-
BEPCUTETA MOBECTBYET O MPOMUCXOMKIe-
HMH M Pa3BHTHH YeJIOBEKa C YYETOM HO-
BeAluMX naHHbIX. KHHra Hamucasa
OYeHb XKHBO H yBleKaTenbHo. Bac we no-
KHIaeT OLUYILEHHE, YTO Bbl OKYHYJIHCh B
yynecHbIH H 3arafgo4Hbifi MHp, XOTS aB-
TOp H OaeT MOHATH, YTO MO HWCKOMae-
MbIM OCTAHKAM HAIUHX [aneKuXx npemn-
KOB [afieKO He BCErlla MOXHO CIaenath
OIHO3HAYHbIE BBIBOObI.

Tom obvemom B 500 cTpauul comep-
JKHT NPeKpacHbie WILTKCTPALHH, BK/IO-
yas KapThkl H noapobHbie PHCYHKH, 06-
neryarollie BOCMPHUATHE MaTepuana.
ApTop H3beraer HenoATBEPXKIEHHBIX
THIIOTE3 W CYXIAEHHI, OCHOBAHHBIX Ha
HEAOCTATOYHBLIX MM T10X0 MPOBEpPEH-
HBIX JAHHBIX; HAMPOTHB, OH KakK Obl NpH-
rialmaeT YHTaTeNls OaTh COOCTBEHHYIO
OueHKY TOH unu uHOH Teopuu. Ilo-
CKOJIbKY B NaJIeOAHTPONONIOrHH BecbMa
3JATPYAHHTENBHO TOCTABHTH 3IKCHEPH-
MEHT, a HAXO/IKH Yallle BCero NenarwTcs
YHCTO chy4aitHo, To obnacTe nesTens-
HOCTH Majie0aHTPoNo/ora CKopee Haro-
MHHaeT 3a1 cyaa, yeM hH3IHYeCKylo na-
OopaTtopHio.

OnucaHHble aBTOPOM METOIbI HCCTie-
OOBaHUA He CJIMIIKOM pa3HooOpa3Hbi:
HCKOMaemble OCTATKH OalOT MpencTas-
JleHHe O BHelllHeM obnHKe HalMX npef-
KOB; HallleHHBIE NpeaMeThl H OpPYOHA
Tpyla NO3BOJIAIOT KOe-4TO y3HaTh 0D ux
obpa3se xu3uu; sHesnepHas JHK, Bbi-
[eJieHHas W3 KJIETOK KPOBH HBIHE JKHBY-
KX nonel, naeT BO3IMOMXKHOCTE MpO-
C/IEINTh TEHETHYECKYIO PONOCIOBHYHO
YyeoBeKa.
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B onHo# B3 rnaB KHMIH paccKalbiBa-
€TCA O CaMbIX IPEBHHX NPEALLCCTBEHHH-
Kax 4Yenoseka. BeTBb M/IEKONUTAIOLLHX,
OT KOTOPBIX TPOH3OUUIH NPHMATHI,
OepeT cBoe HAYano B KOHLE MEJOBOr0
neprona (oxono B0 mMnH. feT Halam).
3TH HebonblliHe MIEKONUTAIOLLHE, Ha-
noMHHawoume 6énok, oburanu Ha ge-
peebsax. 1o cTpoenuro uentocTeit u 3y-
60B OHH HECOMHEHHO OTHOCATCHA K IpH-
mataMm. CyIIEeCTBEHHO TMO3IXKE MNONBH-
JIMCh NIEMYPBI H noaronsatel. M HakoHel,
ot 5 mo 10 MiH. neT Ha3am, B 3MOXY No-
30HEro MHOLIEHA, OT JIHHHH NPOTOLLUHM-
naH3e, BEPOSATHO, OTHAENHNAch NHHHA
NPOTOYENOBEKA, XOTH HAXOMOK, CAeNaH-
HBIX HA aQPHKAHCKOM KOHTHHEHTE, 110Ka
CIMIIKOM Mano, u4Tobsl J0CTAaTO4HO
MOJTHO «OCBETHTH 3TO COOBITHEY.

HckonaemMbie OCTATKH CaMoOro ApeB-
HEro rOMHHHAA (aBCTPAanoONMTEKa) Ha-
cuuTeIBaOT 3,8 MaH. ner. OHu Obinu
H3BJICHEHEB! H3 H3IBECTHAKOBLIX PAacCeNHH
U neiep B HeCKONMbKHX MecTax IOxxHoM
AdpHkH, a TaKXKe U3 NIACTOB BYJIKaHH-
YECKOI'0 nenna, KOTOPEIMH BBICTENEHEI
pHdTOBEIE BNaOHHBI BIUIOTh 00 AdpH-
KaHCKOro pora. XOT# y4€HbIE €llle He
NPHILIH K €0HHOMY MHEHHIO OTHOCH-
TENBHO NEHCANIOrHYECKOro apepa 4e€no-
BEKa, AICHO, 4TO B €ro 3BOJIHOLUHH MOXHO
BhIIENINTE [IBA ANanTAUHOHHBIX MYTH:
OIHH H3 HHX OTMEYEH YBCJIHYCHHEM pa3-
nMepoB 3y00B M yesnocTeil, 4To Heobxo-
IMMO [J15 TepexesbiBaHus rpydoit pac-
THTENBHON MHILM, a ApYro# — yBesHye-
HHEM 4epena H NoABAeHHeM opyauil Tpy-
na. Oba nyTH BellH TeM He MeHee K nepe-
xony Gonblueil 4aCTHIO HA MACHYIO [1He-
Ty, 4YeMy cnocobcTBoBana He TONBKO
0X0Ta, HO W ynoTpebneHHe B NHiy Oc-
TATKOB MHPILIECTB KPYNHBIX XHIIHHKOB.

KOCTH XHBOTHBIX H OPYIHA HCKONae-
MbIX NKOOEH 4acTO HaXOOAT BMECTE MO
Beperam peuek (Hanpumep, B Onaysaii-
CKOM YLUENbE) WK 03ep (0OOHO H3 HHX —
o3epo Typkana B Kenun), v 3T0 He cny-
yaitHo. Yl XMILIHHKH, H JTIFOH YaCTO CENH-
NTHCH B neLepax, BoIMbITEIX Boaoil. Io-
3TOMY JIHIUb HEMHOTHE H3 YOUTBIX XKH-
BOTHBIX, OCTATKH KOTOPLIX 4aCTO HAXO-
OAT B 3THX MECTax, — Je10 PyK HallHX
npenxkos. IMo ToMy, Kakum obpa3zom 3TH
oburatenu Onayeaiickoro yuienba cka-
NbIBANH KYCKH KpPEMHA, Nale0aHTpo-
MOJIOTH MPHLLUTH K BLIBOAY, YTO OHM Obi-
N B OCHOBHOM NpaBllaMH H, cnegoBa-
TEeNBHO, ¥YXe OTOLIH OT LUHMMNAH3E, KO-
TOPBIE HE OTOAKOT 3aMETHOroO npenno-
yTeHHa Kakoi-nubo u3 cropou. TpyaHo
YOEPXKATBCA OT HCKYLIEHHS MCNONbL30-
BaTh 3TOT (AKT KaK CBHOETENLCTBO NO-
AIBJICHHA Y YETOBEKa aCHMMETPHH MO3ra,
HO TEM HE MEHEE OH NOAKPEIUVIfEeTCA Tak-
e pe3ynbTaTaMH MCC/eOBaHHS d4epe-
MOB HCKOMAeMbIX JIKoIeli TOro BPEMEHH.

Knumat Ha 3emJie B 3MOXy NMOABIIEHHS
HALLHX NMePBhIX NPeAKOB CTaHOBHIICA BCE
Oonee 3acynuuBeiM. B nocnenyrouue

2 MIH. NIeT Jleca NOCTENEHHO CMEHHU/THCH
TPaBAHLIM NOKPOBOM, H NPHMAThI, CNy-
CTHBLLHCH C [IEPEBLEB, HAYMHJIHCH TIepe-
JIBUTAThCA Ha JBYX HOorax no oOpasosas-
wiefica caBaHHe. JTH cyllecTBa Obinu
obuTaTensMH TPONMKOB; HH Ha adpH-
KaHCKOM, HH Ha Kakom-nubo apyrom
KOHTHHEHTE CJieabl DAHHHX TOMHHHI He
0bOHApyXeHbI BHE TPONHYECKOrO MOAca.
HecMOTPS Ha TO 4TO 3HAYHTENILHO FOXK-
Hee, 6113 meica [loGpoit Hanexas!, Haki-
IIeHbl HCKOTIaeMbl€ OCTATKH COTEH Thl-
CHAY MO3IBOHOYHBIX TO# Xke IMNOXH, Cpean
HHX HET HH O[IHOTO TOMMHHIA.

[lepBbiM  HECOMHEHHBIM  CBHIe-
TENbCTBOM TMEpeceseHHs TOMHHHMO 3a
npenensl AQPHKH CIYXHT Haxoaka Ka-
MEHHBIX OpPyAHi (BO3pacT KOTOPBIX CO-
crasnseT bonee 1 mau. net) 8 Mopna-
HHH. C Tex mop Ob1NH HalieHbl MHOTO-
YyuCNEeHHBIE Cneabl ODHTAHHA FOMHHHMA
Ha Tepputopun Ctaporo Ceera: oT Ma-
pPOKKO Ha 3anane # go [Nekuna, Taunan-
[a u ocTpoBa flBa — Ha BocTOKe. SBaH-
CKHH H NEKHHCKHI 4e/TOBEK BMECTE C He-
CKONBKHMH OPYrHMH THIIAMH MPpHMH-
THUBHOTO 4€/ioBeKa Obii 06beIHHEHBI B
sun Homo erectus. Camble IpeBHHE H3
KOCTHBIX ocTaTKOB (1,8 MiH. net) obna-
py»XeHbi Ha o3epe Typkana, a cambie MO-
fI0AbIE W AYYLIE BCEr0 COXPAHHBIIHECH
(ot 400 oo 500 Thic. neT) — Ha SAABe U B
Kurae. KapTHHa, OIOHaKo, OCTaercs
BecbMa npubnuanTensHolt: «B obuued
CNIOXKHOCTH OIMH 00pa3sell HCKOMaeMoro
YE/IOBEKA... COCTABJIEH MO KyCOYKaMm, H3
OCTATKOB, BO3MOXHO, OOHOH COTHH
ocobeil... oOHapyXeHHBIX B nNONYy-
COTHE... DA3/THYHBIX MECT».

Cneayer OTMETHTh, YTO TPH BCEM
MPOCTPAHCTBEHHOM H BPEMEHHOM pas-
Hoobpa3uK HaXOA0K, CAeNaHHbIX Naneo-
aHTPONONOraMH, KAMEHHBIE OPYIHA 10-
BOJIBHO «0aHOOOpa3HbI»; 3TO CBHAE-
TeNnbCTBYET O TOM, YTO YEIOBEYECKas
KYyNbTYpPa PpPa3BHBANIACK OTHOCHTENBHO
MenneHHo. U Bce ke 4enoBeK NOCTENEH-
HO paccensascs Mo 3eMJie H Aaxe MPHCIo-
cobuncs x Gonee cypoBOMY KIHMarTy.
IMocneauwue 100 ThIC. NET Ye10BEYECKOIH
HCTOPHH (KOTODBLIM MOCBALLEHBI 2 rMa-
Bbl IL'HHI'H) 03HaAMEHOBaHBbI NMOABIEHHEM
B EBpone 3aranouHbiX HeanaepTanbLUeB
H ODHapy>KeHHeM KOCTHBIX OCTaTKOB
MHOIHX MOJIYCOBPEMEHHBIX JIloae#, Mno-
xonusLIHX 6onee Ha cBoux Dynyiumx no-
TOMKOB, 4YE€M Ha npenllecTBeHHHKOB,
obuTaBmMX Kak B AQpHKe, TaK H BHe ee.

Hayano nocnensero neficTBHA B 3BO-
MIOLMH HAlIEro BHAa OTHOCHTCS KO Bpe-
MEHH, KOrzia okoJjo 40 TeiC. N€T Ha3al B
IOro-3ananHo# ®@paHiHH MTOSBHIICH KPO-
MaHbOHell. 3To Obin BaxHeHILIMH MO-
MEHT B HCTOPHH Pa3BHTHA YesiOBeKa, Xa-
pakTepH3yIOMMHCA HENpepPbIBHLIM BO3-
pacTaHHEM CITOXKHOCTH H3rOTOBJISEMBIX
uM opyauii. Kankasel, rapnyHsi, nanou-
KH CO CYETHbIMH 3apybkaMH H XyHo-
WECTBEHHbIE H3MOE/MHA H3 KOCTH, OJICHLC-

OJIEHBETO POra W [axe KPeMHS NOABH-
JIHCh BEpBLIE HMEHHO Toraa. Benuko-
JIenHas pPOCTKCh, YKPaLIalollas CTEeHbI
neweps! B Kanrabpuiicknx ropax, 6sina
co3nana 15 Teic. ner na3zan. Yenosek
HAYYWIICA TAKXKE CTPOHTh XKHIIHLLA H Lie-
nbie nocenednd. OAHO HI TakHX nocene-
HRI1 06HapyxeHo Onu3 cena Jonuu Be-
cronnue B Mopasuu. BospacT ero co-
cTaB/feT NpuMepHo 27 Thic. JNeT. 3aecs
ObL1a Haliiena neys, B KOTOpo# oGxura-
NHCh GHrypkH noned M XHBOTHBIX.
Cpean  4enoBe4ecKHX (HIypoK oaHa
HMEeT XapakTepHYH 0coDeHHOCTh: ee
roJIoBa HAKJIOHEHA BNeBO. A pAAOM Hait-
[€HO 3aXOPOHEHHE EHILHHBI C MPH3Ha-
KaMH BHCOMHO-YEIOCTHOM nedhopmaiumn
KocTell — 3aboneBanns, BoI3LIBAIOLIETO
YAacTHYHBIA napanuyd JHUEBLIX MBbILLLL.
Koro He TpoHeT 3Ta rpycTHas Quryp-
Ka — BO3MOXHO, cambiii nepsbif 13 He-
NOBEYeCKHX NopTpeToB!

Bce 310 yaMBHTENBHOE HACJEACTBO
HECOMHEHHO OCTAaBJIEHO HALIHMH COPO-
AHYaMH — [MpeacTaBHTENAMH  COBpe-
mennoro tuna H. sapiens sapiens, obna-
OJaBUIHMH PaiBHThIM MO3IroMm. Taxkum
o6pa3zom, paIBHTHE TIO IKCTIOHEHTE Ha-
4anaoCk OYEHL [AaBHO. ﬂpononncae'rcs
OHO H ceifuac; 3a nocneanue 40 Toic. ner
YHCNEHHOCTh HACE/IEHHS 3eMIIH YBE/H-
YHNack Ha 3—4 nopsAaka BeHYMHbL. Mbl
HEe 3HaeM, Korjaa 3Ta KpMBas pocTa Bhlil-
[ET Ha CBOE MnaTo, fACHO OAHO — paHo
WIH MO3AHO 3TO HO/KHO NPOH30HTH.

Apsuno Curexan, Baepemm M. Poo-
xepc. UTHOOPMALIMOHHAS PEBOJIIOLIUA
B HHOWKM

INDIA'S INFORMATION REVOLUTION, by
Arvind Singhal and Everett M. Rogers.
Sage Publications, Inc., 1989 ($ 28; pa-
perbound, § 14).

TeneBuznonHan pesomouns B Muaun
Hayanace B 1975 r. YepHo-6enbie Hio-
Opaxenns CTanH NepefaBaThCA HA 3EM-
JIKO 4yEpe3 aMepHKaAHCKHA CIYTHHK, KOTO-
peiil «BHcen» Han TeppHTOopHeilt Munun
B Te4yeHHe oaHoro roga. K antenHam-
TapenkaM, NPHHHMABLIHM CHIHAJIBI CO
CryTHHKA, ObINK MOOKIIOYEHBl TAaK Ha-
3biBaeMbie 001LIECTBEHHBIE TEJIEBHIOPLI.
B kaxknoit u3 2400 nepesens, paibpocan-
HBIX MO LWECTH «A3LIKOBLIM obnacTaM»
Munauu, UMencs oaHH Takol TeseBu3op.
B TenenporpamMmax ocBelaTHeh BONpo-
Cbl 3[IPABOOXPAHEHHA, CEJBCKOTO XO-
asiicTBa, cpenHero oOpa3zoBaHud H nNpo-
BOJMJTHCH IIMCKYCCHH 1O npasBaM 3amiie-
Bnanensues M skeHwnH. Haubonbiueit
NONYAAPHOCTHIO 3TH NPOrPaMMBbl MOk~
30BajINCh CpeaH OenHbIX [AepeBeHCKHX
KHTENEeH.

B 1983 r. npou3oLuen peakuil nepexon
OT MOCTENEHHOTO NYyTH  Pa3IBUTHS
TenesuaeHus B Muouu x 6onee muten-
cHBHOMY. B 3T0T Ton 6bin BhiBeleH HAa
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opbUTY nepBbiil CNYTHHK CBA3M, NpH-
Ha/UIeXKaBLIHil NMPaBHTENBCTBY CTPaHbI,
KOTOpbIil obecneunBas nMpHeM TelleBH-
3HOHHBIX CHMIHANOB LBETHOTO H300pa-
yKeHHs Ha obmpHO#l TeppuTopun UH-
ouu. B nactosiee Bpemsa 90% wnacene-
HHUS CTpaHbl XHUBET B Mpeaenax «30Hbl
obcnyxusanus» onHuM u3 400 Tenesu-
JHOHHBIX PETPAHCIATOPOB, NOCTPOEH-
HBIX NPaBHTENLCTBOM. OIHAKO LIBETHOE
TE/IEBUIEHHE NOCTYNMHO e€lle HE BCeM:
CTOHMOCTb OAIHOTO LIBETHOT O TE/IeBH30-
pa cOCTaBANET MOJOBHHY FOAOBOTO 3a-
paGorka dabpuunoro pabouero. Muo-
rie HHOuiiuel GepyT Ha HEKOTOpOE Bpe-
MA Te/IeBH30pbl H BHACOMArHUTO(OHDI
Ha npokat. TeM He MeHee YHC/IO Te/leBH-
30pOB B CTPaHE PAacTeT H B HACTOMALIEE
BpeMA cocTtasiseTr 15 MaH. (NpHMepHO
OOMH TeneBH3op Ha 6 cemeit). Tpeano-
naraetcs, uto K 2000 r. aynuTOpHsA Te-
Nne3pHTeNeil B CTpaHe NOCTHIHET MOYTH
400 mnH. yenosex. [lpyras TeHOCHUMA
COCTOMT B TOM, 4TO MPaBHTENbLCTBEH-
Haf TeneBH3HOHHaA ceTb B MHauu cra-
HoBHTCH Bce Oonee kommepuyeckoil. C
1980 r. ee moxoibl OT noKasa peKiambl
Bo3pochu B 4 pa3a. Ceiiyac 3To emHHCT-
BEHHOE B CTpaHe «yupexaeHue», HO-
CTHIuee camMookynaemocTtH. Hecom-
HeHHO, YTO Kanefinockonuyeckas MHaus
Bece ObicTpee oBpeTtaeT uepThl «obuiecT-
Ba notpebnenns». ABTOPbI KHHIH MpH-
BOAAT MOOONBITHBIE IaHHBIE, NONYYEH-
HbIE B XO[i€ HCCNIENOBAHHSA, NPOBEIEHHO-
ro umu B 1987 r. Hanpumep, koraa no
TENEeBH30pY Hayana LIHPOKO peK/aMH-
pPOBaThCA Jlanuwia 2-MHHYTHOTO MPHIo-
TOBJIEHHA TOO Ha3BaHueM «MoIrru», ee
CTana nokynaTh TPeThk FOPOACKHX Tene-
3puTeneii, xota B MHOMK nanuia cuKTa-
eTca cyrybo KMTalCKUM NPOAYKTOM.

B Muaun GonblUIMHCTBO TefleipHTe-
nef xuBeT cefiuac B ropoaax # OTHOCHT-
Cfl K cpefiHeMy ropoackomy knaccy. Onu
CMOTPAT pa3HoobpasHble NPOrpammsl,
HO OONBLIMHCTBO OTAAKT Mpeano4Te-
HHE pa3BlieKaTelbHbLIM NpPOorpaMMam B
MOCTAHOBKE «MHAMHCKOrO rojuiMByaay.
Hanpumep, orpoMHYIO ayIHTOPHIO Te-
ne3putenei cobupaet y Tene3kpaua ce-
puan (104 nonyyacoBbiX CepHH), NOCTaB-
NEeHHbI 10 CKa3KaM ApeBHEHHAHIICKOTO
noca. B Teuenne 30 MHHYT Ha 3KpaHe
pa3BopayHBaeTCA MbllLHOE 3penuLLe, Co-
NPOBOXAaeMOe NECHAMH U TAHLAMH.

YuraTenb y3HaeT H 0 TeX NIOAAX, KO-
MY NPHHALMEXHT Beayllias pofibk B pas-
BHUTHH TeneuHayctpud B Mumun. B on-
HOM U3 rnae pacckasbiBaercs 06 asTope
ClieHapHa MepBOil HHAMICKOH «MblNb-
Holt omnepei». I'nmaBHble OeficTByIOLLHE
nHua B Heil — nBa 6para, npoaasasllHe
KOMIMbIOTEPHBIE [INCKH, 3dpPaKEHHBIE
BHpPYCOM, H HHOO-aMEpPHKAHCKHII mar-
HAT, KOTOPbIA (hHHAHCHPYET NMPOMBILL-
NEHHBIE NPENNPHATHA B Pa3BHBAIOLLIMX-
CH CTpaHax.

ABTOPB! KHUI'H BbICKA3LIBAIOT CBOM

coobpaxeHus OTHOCHTENBHO  POJH
CpPencTB pacnpocTpaHeHHs HHbopMa-
uuM B pa3puTHH obwectsa. Koraa-to
CYHTANOCh, YTO TAKHE HCTOYHHKH HH-
topmanmK, Kak TeleBHIEHHE, MOTYT
BMIHATHL Ha pa3BHTHe obiecTsa Ha BCex
€ro YpOBHHX, BMJOTh A0 Takux obna-
cTeil, kak pucosoacTeo. Onxako B 8B0-x
roaax yTeepaHiack HHaA TOYKA 3PEHHA:
Ha CMEHY ONHOPOMHALIM CPENCTBaM pac-
npocTpaHeHHs HHGOpMALHH  HOKHbI
NpHIATH  CTPYKTYpbl ¢  oOpaTHOI
CBA3bIO, IR KOTOPbIX XapakTepHa HMH-
OMBHIYyanH3auus HHbDOpMaUMM BO Bpe-
MEHM H MPOCTPAHCTBE.

BoT onHH M3 NPUMEPOB peanH3aluH
TakHX CTPYKTyp. B oanom w3 HebGonb-
wux ropoaos MHamu TpH nokoneHus
KEHIUMH W3 OnM3nexaluMx NepeBeHb
npoaasanH OBOLUM, PACNOJIOKHB CBOH
NOTKH NpsAMo Ha TpoTyapax. Ho BoT no-
JIHLHA CTaMla KFOHATEY HX MOA Npeasio-
romM, 4TO OHH MELWIAKT NBHXKEHHK nNe-
miexonos. [1peacraButenn AccouHaunn
eHIHH, paboTalolMx He no HaiiMy,
JACHANH HA BHAEOMArHHTOGMOH aeicT-
BHA NONMUMH. 3anucH MokKasajM, 4uTO
KEHILUMHBI C HMX JIOTKAMH HE Mellanu
OBHXEHHIO mewexomoB. (O3HaKoMHB-
LIKHCh C 3THMH BHMOEO3anHCAMH, Npen-
CTABHTENH MYHHUHMNAIHTETAa pa3peLln-
JIM XEHIUHHaM TOproeaThk OBOLLUAMH HA
NpPeXHEM MECTE.

B kHHre noapo6HO pacckaibiBaeTC O
Pa3BHTHH BBIYHCIHTENLHON TEXHHKH B
MHauu, npd 3TOM aBTOPbl OTMEYANH
JHAUHTENBHOE YBE/THYEHHE YHCIa XOpOo-
IO OnjavyHBacMbIX paﬁounx MECT B
CcTpaHe, CBA3aHHLIX ¢ 0OpaboTkolt MH-
(opMaurH. AHANMH3IHPYIOTCA TaKXe
NPHYHHBI, BbI3BABIUHE «YTEYKY MO3-
roe», B pe3yiabtate kotopod 6000 MH-
OMACKHX HMHKEHEPOB-3/IEKTPHKOB yexa-
nu paborate B CLIA 8 Cunukos-Bannu.

OO6wmpHbIf MaTepHan, NpeAcTaBiieH-
HbIfl B KHHIE, JaeT BO3IMOXHOCTb YHTA-
TENK HE TONBKO NO3HAKOMHTLCA C pa3-
BHTHeM HHGOPMAaIHOHHBIX CPENCTB B OfI-
HOH M3 KpYNHEAILUMX Ppa3BHBAIOLLIMXCH
CTpaH MHpPa, HO M CPABHHTb ITOT MPOLIECC
C aHAJIOTHYHBIM, XOTHA K DOnee HHTEHCHB-
HbIM,NIPOLIECCOM B 3aNIAJIHOM MHpE.

Mopun Koodunn, Yapasz bamaep. CUC-
TEMbI C ECTECTBEHHBIM MHTEJIJIEKTOM
NATURALLY INTELLIGENT SYSTEMS by
Maureen Caudill and Charles Butler.
The MIT Press, 1990 (8 19.50)

AHanoOrHYHO TOMY, Kak TMNOJYTOHa
KOMIbIOTEPHbIX H300parkeHH il ABNAKOT-
CA Pe3yNbTaTOM TILUATENBHOTO H TPYOO-
€MKOro nonﬁopa YEPHBIX TOYEK, MaTe-
MaTHyeckHe BbIuMcieHHs Anana M.
TolOpHHTa OCHOBaHb! HAa IBOHYHOH JIO-
ruke OWTOB, O3HAYAIOLIMX «da» HIH
«HeT». 3Ta aHanorus HaBOOHT HA HHTe-
PECHYHO MBICNL O TOM, MTO BCHKOE KO-

HEYHOE 3HAHHE MOXHO NMpeacTaBHThL B
BHIE LeNoYKH pelueHHii, CBA3aHHbIX
APYT ¢ APYrOM MHOTOKPaTHO MOBTOP#A-
rolefica npoueaypo# NoOWAarosBoro Bbi-
YHCJIEHHA.

B TO e BpeM# HH OOHH XyAOXHHK HH-
KOroa He «ckaHupyeT» Habmonmaemyio
cueHy O6uT 32 OHTOM, TAK KaK 3TO Aenaer
BHIEOKaMepa, nnd Toro uTobel H3obpa-
IUTh CLIEHY Ha cBoel kKapTHHe. [TpHHLHN
penykuHH, KakuM Obl yHHBepcalbHBIM
OH HH OB1J1, — 3TO ellie He BCe, 4TO cofle-
PXXHUTCA B 3HAHMH. XOTH Halle NMoOBCen-
HEeBHOE MbIIUJIEHHE TEOpPEeTHYECKH H
MOXHO CBECTH K O4MeHb JJIHHHBIM LIernoy-
KaM HHGOpMALIHK, B HEM HHKOr/1a ABHO
HE NPOABJAIOTCA CKPLITHIE AeTalH, TaK
JKe KaK B CTaKaHe€ BOObl HE BHAHBI ATO-
Mbl XHOKOCTH.

Jlerko untaemas KHHMra aByx aBTOpOB,
coaepikKallas MHOMXKEeCTBO MaTeMaTHye-
CKHX paccyxaeHuii 6e3 eanHolt dopmy-
b1, €llle pa3 CBHAETE/IbCTBYET O NosBIe-
HHH ¥ OBICTPOM Da3BHTHH HOBOM IMC-
UHITIHHEBL. Sl ©IME}0 B BHOY HOBBIH Kiacc
cHcTem 0b6paboTku mHGOpMALIHH, AONY-
CKAKILUKX MOTrPelHOCTH, HCNONb3Yio-
LIHX «He4eTKYI» JOrHKy M obnanaio-
WHX crnocobHocThi0 K 0OyueHHMIO Ha
npumepax. O TakuX CHCTEMAax roBOpPAT
KaK 0 «CHCTeMaX C eCTEeCTBEeHHbIM HH-
TENIEKTOM» — MNPHPOAA HX HHTENJIeK-
Ta OnM3kKa K HHTENNEeKTY YenoBeKa.

Ha3saHHbie MeTadopHueckn HellpOH-
HBIMH CETAMH, ITH CHCTEMBI HCKYCCT-
BEHHOTO HHTelUlekTa 00nanarwT HeKo- .
TOpBIM OOIUMM, XOTS H HEYeTKO BbIpa-
WKEHHbIM, CXOACTBOM C HEHPOHHBIMH
cTpykTypamu mo3ra. OpHako HHOraa
3TOT TEPMHH NMPHBOOHT K HeAOpa3yMme-
HHMAM: [I€N0 B TOM, YTO ITH CETH BOBCE
HE I0JI’KHBI HMETH PEaNbHOIO CXOACTBA
¢ OuonoruueckHMH cHcTeMaMH, OHH
6b171H CKOHCTPYHPOBaHEI HE KaK MOJIe/H
Mo3ra (3THM 3aHuMaroTca Helipobuono-
rH), a KaKk MaliWHbl, MOCTPOEHHBIE HA
OCHOBe ODLUMX NMPHHLMKNOB, MOACKA3aH-
HbIX XMBBIMH CHCTEMAaMH.

INpoueccopHbie 3NEMEHTHI, HAXOIN-
LIHECs B y3/laX MallMHbI, HA3bIBAKOTCH
HelipoaaMH (Heonoru3M, npuaymMaHHbif
aBTOpaMH 1718 0003HaueHHs MCKYCCT-
BeHHBIX HelipoHoB). [lomo6uo Helipo-
HaM, He#ipoabl NPOCThI, HO MHOrOYHC-
JNIeHHbl M HMEKT MHOXECTBO COedHHe-
Huit. Ha 3TH coennHennA (CHHANCHI) Mo-
ryT BO3aelicTBOBATh HEKOTOPbIE YCI10-
BHA, HaNpHUMep YacTOTa HCNONb30BaHUA
HX B npouwioM. CkaxkeM, NaMAThb rj1as-
HbiM 0Opa3zom peanuiyercs Ha cHHan-
cax. Hettpons! coBceM He 06s3aTensHO
HOJDKHBI ObiTh HH(POBBIMH YCTPOHCT-
BaMH HW/IH MMeTh NOCNedoBaTeNbHbIN
TUpHHLMN OelcTBHA; OHM He cpabaTeiBa-
FOT NMPOCTO B NOLIAroBoii MaHepe, a npH-
cnocabnuBaloTcs B rnobanbHOM CMbIC-
Jlé K CIOXHBIM TPOCTPAHCTBEHHO-
BPEMEHHBIM MOTOKaM,

ABTOPBI TLUATE/JbHO Pa3bACHAKT
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K/TIOYeBLIe NOHATHA, NPEANaraloT HCTO-
pHYecKHI 3KCKypc B 00nacth HeHpoH-
HBIX ceTell W ONMHUCHIBAKOT TNOCHENHHE
NPHIOXKEeHHA 3ToH TexHonoruu. Ux oT-
KpbIThIH HedopManbHbilt cTHAL THNH-
yeH ans gobpoTHO# TEeXHHYECKO# XKyp-
HANMMCTHKH; 3[IeCh €CThb M yaauHble LIYT-
KH, ¥ JOTNONHAILLME H3I0XKeHHe dpar-
MEHTHI, KOTOpble NTHOO noayepKuBaloT
3JHaYEeHHEe TeX HIIH HHBIX NOJIOXKeHHH, NH-
60 pa3BnekalOT YHMTATENA CBEOEHHAMH
aHeKMOTH4YECKOro Xxapaktepa. Tem He
MeHee abCTPaKTHLIE PAacCYXIECHHA He
BCEraa BbifiepXaHbl B CTHIIE, TIOHATHOM
npodeccHOHANBHO HEMOATOTOB/ICHHOMY
YHTATENIO, H, K COXKa/IEHHIO, B KHHUTE He-
OCTaeT CHCTEMBI BHYTPEHHHX CCBINTOK.

IepaTHanuaThe TrnaB 3ITOH KHHIH
CrpynnupoBaHsl B 5 pasnenos. B nep-

BOM pa3szene npHMBOOMTCA 0OB30pHOE

ONMHCaHHE NpeaMeTa W BBOOHUTCA NMOHA-
THE TPEXIUATOBbLIX NOBEACHYCCKHX PEaK-
umit Heltipoaa. Helipoakl, no-BHAKMOMY,
NPHHHMAKOT CHIrHaNbl H3 MHOTHX MECT H
3aTeM (OPMHPYIOT Ppe3ynbTHPYHOLLHT
BXOH, KOTOPLIi B onpeneneHHoR crene-
HH CYMMHMPYET NOCTYNAIOLLHE CHIHANbI.
CymmapHas BelHYHHA MOXKeT ObITh NH-
60 npoctoil nuHelHON cymMmoOl nony-
YeHHBIX CHrHaJIoB, b0 Donee cnoxHOR
hyHkuuedt, BplYHCIAEMON NTPH NOMOLLM
Pa3NHYHbIX MaHUNYAAUMA C BECOBLIMH
KO3(hdHUHEHTaMH, C YYE€TOM NOPOroB
cpabaTeiBanus u 3aaepxek. MHousuny-
anbHBIE HellpOAbl B KOHEYHOM HTOrE 3a-
BHLIBAIOT HCTOPHIO TOTO MJTH HHOTO KOH-
KPeTHOTO CHIrHana M MnepesaroT JHLIb
oBLui pe3ynbTaT Caeaymollemy Helpo-
ny. INpuuuMarouiuit Hellpoa B CBOKO OYe-
penb TeHepHPYeT COOTBETCTBYHOIIMHA
coBcTBeHHbIH BBIXOAHOM CHIHAN, nepe-
paBas ero Apyrum Helipogam. Heiipoas:
MOTYT OBbITB CKOHCTPYMPOBaHbI MO-
pa3HOMY, HO 10 CHX Nop OONbIIHHCTBO
HX Mopeneil BBINOJHANH MaTeMaTH4e-
CKHe OnepalHH, KOTOpble TPaaHLIHOHHO
aACCOLUMMPYIOTCH € UH(POBBIMH BbIYHC-
JIHTEJIbHBIMH MalllHHAMH.

Bo sTOpom pasmene npeacTasjieHbl
XHTPOYMHBIE CTPYKTYpPbl NaMmATH Ha
HEPOHHBIX ceTAX, pa3paboTaHHble HA
NpOTsXEeHHH nocneanux 15 ner. 3ro ac-
COLMATHMBHBIE  3allOMHHAIOLLHE  YCT-
poiicTBa, TEMEHTE!I KOTOPBIX CBA3aHBI
OpYr ¢ APYromM He Mo ajgpecam, a Heno-
CPeCTBEHHO NO coaep)uMomMy. Onuca-
HO HECKO/ILKO THMNMOB NamMATH, B TOM
YyHCne YCTpOHCTBa, NOCTPOEHHLIE Ha
KOHKYPHDYIOLLKHX uneTpax; B nocnen-
HHX Helipo/ibl KOHKYPHPYIOT APYT C OPY-
roM, 4To6LI YyCHAUTH cBOH cobcTBen-
HBIA BBIXOM 3a cHeT APYrux, obyuasck B
npouecce paborel merooom npod u
owmnbok K cTaHoBACH Gonee KOHKYPEH-
“TOCTIOCOBHBIMH.

Tperuit pa3nen nocesLleH 0Oy4eHHIO.
B HeM comepKHTCH Ue/blil paa BeCbMma
HHTEPEeCHBIX CeTEeBbIX KOHUENUH. 3aeck
NpeacTaBieHbl HACANHIHPOBAHHBIE MO-

penu, pa3paboTauHble B pe3ysbTaTe
M3YUYEHHUA YCIOBHBIX pedIeKCOB WHBOT-
HelX. HekoTopble 13 3THX Moaene# na-
10T LleNbie NOCc/Ie0BaTeNBHOCTH (a3 06-
yuenus. TIpHBeeHO TakXe KpaTKOe, HO
NOCTATOMHO HHOPMATHBHOE ONHCaHHE
nepeoil HefipoHHo# oOyuarouleHcs Ma-
LIKHBI, CKOHCTPYHPOBaHHOI B KOHUE 50-x
ronos ®p3xkom PoszenbnarTom B Kop-
HEJUICKOM YHHBEPCHTETE.

Pasnen IV nocesillieH ONTHCAHHIO KOH-
CTPYKuHH ceTeii. HekoTopkhie pasyMHbie
CHCTEMbI, HanNpHMeEp, COHOEPXAT TPH
cnos HelpoaoB: cioil Ans Bxoaa, CJIoN
ONA BbiXoAa M no kpadHell Mepe OOMH
CKPbITBIH C/10ii MeXxay ABYMA KpaiHu-
MH, KOTOpBIH nepenaet HAGDOPMALHIO B
obonx nanpasnenusx. lonHoTa onuca-
HHS BCEX KOHCTPYKUMil JOCTHMraeTcs 3a
CYET MCMObL30BaHMA KaK TEKCTA, TaK H
AMarpaMm; OHAKO HX ycBoeHHe Tpeby-
€T BHHMATEILHOTO H3Y%CHHA.

Pazpen V wu3obunyer npumMepamu
NMpaKTHYECKHX NPHIT0KEHHR HERPOHHBIX
cetell, GONBIIMHCTBO M3 KOTOPbIX ObisH
pa3paboTanbl B koHue 80-x rogos. Ye-
ThIPE CeTH paccMOTpeHbl noapobHo.
Cpens HHX: CHCTEMA OLIEHHBaHHA CTOH-
MOCTH KPEOHTa MO HEABHXHMOE MMY-
1IECTBO; pyKa poboTta, cnocobnas anan-
THPOBAThCA K FPy3aM pPa3jIMMHOrO Beca;
aHaIM3aTOpP CHIHANOB 3BYKOBOIO pana-
pa; ceTh, cnocobHas 0byuaTheA «BOXKIE-
HHIO» HAa MOIENTHPYEMOM B KOMIBHOTEPE
wocce. B pesynbTate CTHAL BOXKIOE-
HUSA, JEMOHCTPHPYEMBII CETBIO, 3aBH-
cutT ot obyvaroliero yenoseka. Yeno-
BeK, CK/IOHHBIHl K OCTOPOXHOMY BOXKIE-
HHIO, MOXET TPHYYHTL CHCTEMY K NjiaB-
HOM cMEHe NMOJIOCHl, U HanpoOTHB, arpec-
CHBHBIH BOAMTENb COENAET CETh «JHXa-
yem». AHaNH3aTOp CHrHANOB panapa,
BnpoyeM, He TpebyeT Takoro obyuenus.
IMocne HECKONBKMX IMONMBITOK OH YXKe
NPOBOAWT pa3/iHuHe MeXIy TaKHMH
oObeKTaMH, Kak, CKaXKeM, KaMEHb HIH
UHNHHAODP, BbBIBOOA XHTPOYMHYH CHCTE-

MY KaTeropHii 0Tpa}aemMoro CHrHana.
Hu onHa 13 NpHBEAEHHBIX B KHHTE TaK
Ha3blBAEMBIX HHTEJUIEKTYaNlbHbIX Tex-
HONNOTHHA, HaBepHOE, HE NMOTPHACET MHD,
HO HENOPOrHe 3IKCNEPTHBIE CHCTEMBI
HMEIOT peanbHyH MMepPCrieKTHBY, W HX
3HAYEHHe C KaXXObIM JHEM BO3pacTaeT.
Bosee Ba)KHbIM ABMIAETCA TO, MTO HeR-
pOHHbIE CETH 3aCTABAAKOT Hac no-
HOBOMY B3IJISAHYTE Ha HHTE/UIEKTYalb-
Hbie MalllHHBl. B OTNHYHE OT 3KCNEPT-
HBIX CHCTEM, OCHOBAHHBIX Ha IPUMEHE-
HHH TNPaBHJ M DPYKOBOACTBYHOLIHMXCA B
CBOMX PELICHHUAX CMHCKOM KPHTEDHEB,
HEHpOHHbIE CETH HE MPHAEPKHBAKOTCH
crporux kputepues. [Nono6Ho ToMy kak
MIOOM CHavana CoBEpPLUAKOT MOCTYIKH, a
3aTEM YK€ PasMBILUIAKOT Haal CBOMMH
NEeACTBHAMH, BOIMOMKHO, H HEHPOHHYIO
CeTh MOXHO ODBEMHHTH C OCHOBAHHOM
Ha npaBunax L‘HCTCMOﬂ, OONOJ/ITHHB €€
TEM caMbiM MOOXOAALMM HabopoMm
KPHUTEPHEB. :

Tem He MeHee MOXHO ¢ onpeneneHHoMH
gonell yBepPEeHHOCTH YTBEPXKOATb, UTO
JaXe ec/id B OIMH NpeKkpacHblil OeHb
Kakas-HHbyab MoulHas HEPOHHAA CeTh
NMPOSABHT MO-HACTOALIEMY Pa3yMHOE M0~
BelcHHe, HUKTO HE CMOXET YeTKo 00b-
ACHHTB, MOYEMY HMEHHO CeThb NMPHLLIA K
TOMY H/IH HHOMY PELICHHIO, TOYHO Tak
JKe, KAk Mbl HE 3HAeM 3apaHec, KakHM
ofpa3oM OTpearHpyeT Hall [PHATENS,
HaneneHHbI BOOOpaXKEHHEM, HA TY HIH
MHYIO cHTyauuio. Bo3MoOXHO, 3TH Ma-
LUMHBI H OyayT IyMaThk, HO NPeX/e, YeM
OHM ITOTO JHOCTHITHYT, OHH NEPECTAHYT
BbIrAAETh MawwHamu. Takum obpa-
30M, NO-BHAHMOMY, yaacTcs Hibexars
HENPHATHOIO HaM napaaokca. XoTs 3Ta
MaJieHbKaAa KHH)XKa MOJIHA BCEBOIMOXK-
HBIX noaApobHOCTeH, OHA NpelcTaBIseT
coboil npeBocXoIHOE BBEIEHHE B 3axBa-
ThiBAKOULYH) MEPCNEKTHBY MCKYCCTBEH-
HOTrO HHTENeKTa, BOIJIOWEHHOro B Ma-
LHIHHaXx.

Hayka n otmecmbo

Ha nymu k danvHeliwuell
MUHUAGMIOPU3AYUU

CJIU exaTs Ha cesep oT Huio-Mopka

Mo yTonmarolieMy B 3e/eHH Liocce
«TakoHHK-cTeHT-NapKy3i», TO HA NYTH
BCcTpeuaeTca ropomok Mcr-®Hiukumn c
HacejleHHEeM OKoAo 23 ThIC 4esloOBek.
3neck BbI He HalineTe HHKAKHMX BreyaTa-
HOLMX HCTOPHYECKHX MAMATHHKOB; ca-
mas Ooneluas nocTpoiika B ropoae —
NMPOAOBONLCTBEHHbIN MarasuH «I paunn-
IOuuon». Ho cTposiumiics 3aeck dup-
moit IBM uccnenoBaTenbCkHil LEHTP no
PEeHTreHOBCKOM nuTOorpaduu — BeckMa
Ba)KHbI# 00BEKT, HA KOTOPKII NoNynpo-

BOAHMKOBas mnpomsbitiensocts CILIA
po3naraet Gonblune Hanexnsl. K KoHLy
rona dMpMa nJ1aHHpPYeT 3aBEPIUHTD COO0-
PYKEHHE INEKTPOHHOTO HAKONHTENBLHO-
ro Kosjblla, KoTopoe OymeT resepupo-
BaThk HeoOxoaumoe ans 3ITHX uened
peHTreHoBckoe Manyuenue. Mccnenosa-
TeJIH HanerwTCd, UTO K cepennne 1991 r.
¢ IMNMOMOLULBHO HOBOW TeXHONOTHH HM
ynactcs GoOpMHPOBAaTh HHTErpasibHbIE
MHKPOCXEMBI HOBOTO NOKOJIEHHSA, OTNH-
yalouMecs HANHYHEM  4Ype3BbIMAiHO
MENKHX 2/IEMEHTOB H BLICOKOIi NJIOTHOC-
ThH) YNAKOBKH.

Apyrue npeanpHsaTHs, NPOW3BOOA-
LLIHE MOJYNPOBOOHHUKOBYIO NPOAYKLHIO,
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¢ MHTepecoM HabNoOAaT 3a ycnexamu
tupmei IBM. Pentresosckas nurorpa-
(ust nonyuaer Bce Oonbllee NMpH3HAHHE
KAK METOI H3rOTOBJICHHS HHTerpalb-
HbIX CXeM BbLICOKONl CTENEHH CJI0XKHO-
CTH, HCTIOJNIB3YEMBIX, HANPHUMeED, U1 IH-
HaMHYECKHX 3aNOMHHAIOUIHX YCTPORCTB
¢ npou3BonsbHOil Bbibopkoit (3VIIB),
cnocobHbIX XpaHHThs Gonee 256 miH.
6uT (MOMT) naHHBIX HA OTHOM KPEMHH-
€BOM KpHMCTajne pasmepom He Oonee
Horra Ha Donswom nansue pyku. Hc-
NONb3yeMbie B HACTOSLLEE BPEMSA METO-
Nkl nETOrpaduH, OCHOBAHHBLIE HA NPH-
MEHEHHH CBeTa BHAMMOIO [IHana3oHa,
e/1Ba /I NO3BONAT NOCTHYL M 64 MOuT.

XoT# peHTreHOBcKass nuTorpacdus
YK€ Ha NpoTAXeHHH nouTH 20 neT ABns-
eTCA NpeaMeToOM HCCNIeJOBaHHA aMepH-
KAHCKHX YYeHbIX, TEXHOJIOTHA 3Ta noKa
HAXOOWTCA B 3aYaTOYHOM COCTOSHHH.
«PenTrenosckas nutorpadma kak Tex-
HONOTHYMECKHA MeTOd NO/DKHA CTaTh
JIErKO peanu3iyemoil, npocToii B HCNob-
30BaHHH, HAOEXHOH H Heaoporo#, He
rOBOpPS O MHOTOM IPYroM», — yKa3an
M. Jlwobun, npe3unent dupmel Hamp-
shire Instruments B Pouectepe (wir.
Huio-Mopk), oaHOolt H3 HEMHOTHX ame-
PHKaHCKMX (MPM, NPEanpHHHMAKIIMX
IIarH K BBIMYCKY PEHTTEHOBCKOro 06o-
PYIOBaHHA.

B Hactosiuiee BpeMA PeHTreHOBCKas
nutorpadHs U JOpOra, H CIIOXKHA B NMPH-
MEHEHHH, 2 CYMMapHbi¢ HWHBECTHLIHH B
pa3suTHe 3TOH TexHonoruu B CLIA oT-
CTaKT OT ANOHCcKHX. B Teyenne nocnea-
HEro JecATHIEeTHSA KanuTanbHkie BNoXe-
uust hupmel IBM B paboTtsl no pextre-

HonHuTOrpaduy cocraBunu okxkono 500
MIH. nonn. OcTaneHas YacTh BAOXKEHUI
B 3Ty TexHonoruiwo B CIUA 3a yka3au-
Hblil NepHon 3HAYUTENLHO YCTYNAeT TOil
CyMMe, KOTOpYH Bbiaenuna dupma
IBM. (B 1990 dunaHcoBoM roay obsem
(GHMHAHCHPOBAHHA HCCNEeNOBATE/NLCKOT
NpoOrpaMMel MO Pa3BHTHK PEHTIEHOJIH-
TorpadHH, NMPHHATON OBa roga Hasan
AreHTCTBOM [0 HayYHO-HCCNEmoBa-
TeNnbCcKuM paszpaborkam B 06nactu 06o0-
poubl (DARPA), coctrasun 30 mnH.
nonn.) I'lo cnoBam 3. TobH, KOHCYIb-
TaHuTa M3 Bypnunrrona (wr. Maccauy-
ceTC), B ANOHHH BIOXKEHHA B TY *Ke 00-
J1lacTh NPEBLILLATH AMEPHKAHCKHE B IBa
pasa. IlpakTHuecku Bce AMOHCKHE (HpP-
Mbl, CMEUHANHIUPYIOILHECA HA MPOM3-
BOACTBE MOJIYNPOBOAHUKOBOI MpOAYyK-
UMM, BEeAYT HccnenoBaHus B obnacTu
penTreHonuTorpadun. B HenaBHeM go-
Knane MuMHHcTepcTBa (uuancos CLUA
yka3siBanocs, u4to Onaronmaps conwum-
HbIM MHBECTHLHMAM, KOTOPLIE B HACTOS-
uiee Bpems nenaetr AMoHHA B coBep-
LIEHCTBOBAHHE TEXHOJIOIHH NMPOW3BO/-
CTBA MNONYNPOBOAHUKOBBIX H3IesHil,
BKJIKOYas peHTreHonurorpaduio, 3Ta
cTpaHa «B Hauane 90-x ronos GyneT 3a-
HHMAaThb NePBOE MECTO B MUpE B 00nacTH
npou3BoacTBa ¥ cObITa 3NEKTPOHHOMN
annaparypbi».

OnTHYeCKas TEXHOJIOHA H PEHTTEHO-
nutorpabus uMmeroT MHoro obutero. U
TOT W Opyrofl MeTombl NpeanonarawT
Hcnonbioeakue GorowabnoHos, Ha KO-
TOPBIX BbITPABAAETCA DHCYHOK CXEMBI,
KOTODLIH 3aTeM nyTeM NpPOCBeUHUBAHUA
NepPeHOCHTCA HA KPEMHHEBYH) NOMIOK-

Ky. KpemHHeBbIe TOANOXKKH B BHOE AMC-
KOB, KOTOpLIE BNOCNENCTBHH pa3pe3a-
10TCcA npuMepHo Ha 100 nnacTHH (KpH-
CTaNNoB) Kaxaas, NOKPbIBAKOTCSH CBETO-
YYBCTBUTEJIBHBIM MAaTeEPHA/IOM, Ha3bl-
BaeMbIM doTope3ucToM. 3atem non-
noxka obnyyaercs BHAHMBIM CBETOM
H/IH PEHTIEHORCKMM H3/IYYEHHEM uepes
wabnoH. B COOTBETCTBHH C PHCYHKOM
Ha wabnoxe obnyueHHIO noaBeprarOTCA
ML Té YYACTKH pEe3HCTa, KOTOopblie
wabnox ocraBnseTr OTKPuITEIMH. [lpH
nocnenyiowed obpaboTke NMOANOKKH B
creuHanbHOM pacTBope (TpaBuTene) pe-
3UCT Ha 3aCBEYEHHBIX YHAaCTKaxX BbITPaB-
JIAETCH, H HA TIOLIOXKKE OCTAeTCH KON
CXeMbl, HMeBlIascA ©Ha wabnone. B
OKOHMATE/ILHOM BHIE Ka)Oblii KpH-
crann OyaeT HMeTh CNOHCTYIO CTPYKTY-
Py, COCTOALIYIO H3 20 CXEMHBIX CJIOEB.
o mepe TOoro Kak KoHMHrypauus
CXeM CTaHOBMTCH Bce Oonee nnoTHOM,
CBET BHOMMOIO IHana3zoHa Bce TpyaHee
HCMONB30BaTh [O/1A HAHECEHMN PHCYHKA
cxeMbi, MoaoobHO TOMYy, Kak Tynoit ka-
paHaam nas MpOBEOeHHA TOHKHX JIM-
HHil. Heckonsko et Haszan paspaboruu-
KH CXEM CYHTAlH, YTO ONTHYECKas JIHTO-
rpadus okaxercs Oecnonesnoil;, kak
TO/NBKO INEMEHTHI B PHCYHKE CXEMBbI [10-
cTHruyT pasmepa 0,5 mgm. (B kpuctan-
nax nuHamuyeckux 3VI1B, koTopsie MO-
ryT XpaHuTe 4 MJIH. OHT HHGOPMALHH H
KOTOpbIE ABIAIOTCA HOBeililueii npoayk-
LiHell Ha pblHKE, CXeMHbIE THHHH HMEIoT
TonuuHy okoso 0,8 mxkm.) Ho npumene-
HHE HOBBIX COCTABOB PE3UCTOB M 3KCH-
MEpPHBIX Jia3epoB, H3nyuawwux Ha b6o-
Jlee KOPOTKHX BOJMHAX B JHana3loHe na-

METOAbl NUTONPA®UN B NPOU3BOACTBE MUKPOCXEM

ONTUYECKUN

WCTOYHUK &

3KCMNOHW-
PYIOLIAR

WABNOH__ ‘hf
CUCTEMA ¥

436
ANVHA BONHbI

M3NYYEHWA, HM 365

MUHUMANBHbIN
PA3MEP 3NE-
MEHTOB CXEMbI,

MKM

NPOU3BOAW-
TENBLHOCTb,
MOANOXEK/Y

(MPOEKLIMOHHbLIW)

é‘ 06 bekTUB [TYWKA

NOANOXKKA

ANEKTPOHHO-NYYEBOW
(MPAMOM)

MCTOYHWK
OTKNOHA-
IOW|AR
I I CWUCTEMA

WABNOH

NOANOMKKA

Nny4yokK
25-50 ThiC. 3B

248 (pansHum ynetpadmoneT)

McTounuK: aaHHbie doupMel Hampshire Instruments

PEHTTEHOBCKUW
(NA3EPHbIN)*

PEHTFEHOBCKUH
(CUHXPOTPOHHbIN)

OTPAXA-
TENIbHLIN
(CONNUMATOP

IWWABJIOH

NOANOXKKA

NOANOXKKA

*8 cTagwuM pa3paboTKM
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CUHXPOTPOH, reHepupyiolliuin peHTre-
HOBCKOE ManyyeHue AnfA Npov3BOACTBA
WHTErpanbHbiX MMKPOCXEM, COOpYKaeT-
cA B HacToRee BpemMAa chupmon Oxford
Instruments gns IBM.

nekoro ynstpaduonera, Mo3BONKIO
pPaclUHPHTE BOIMOMXKHOCTH ONTHYECKON
TEXHONOIHH M CHeNaTh €€ NPHIoNHOM
INR HAHECCHHA NHHMA TonuMHON no
0,35 MKkMm, T. €. Takoi, kotopas Heob-
XOIMMAa N H3rOTOBNEHHA KPHCTANIOB
ZANOMHHAIOIIMX YCTPOHCTB €MKOCTEEIO
64 MOHT; onbiTHbie 0Opa3subl Takux
KpucTannoB  ObiiH  NPEACTABIIEHBI
B HIOHE 3TOro roaa (pupmoit Hitachi.
PenTreHOBCKOe H3NyueHue, umes 6o-
fiee KOPOTKHE NNHHBLI BOMH, OKaKeTcH
BMOJIHE NOAXOORUIMM /18 HAHECeHHA
nunui wupnHoii 0,25—0,2 MKM, KOTO-
pble, KaKk oXupaeTcs, OyayT THNHYHBI-
MH B CXeMax 3anoMHHAKLLINX YCTPOACTB
Ha 256 MouT. Kpome Toro, ucnoss3ys
PEHTIrEHOBCKOE H3/IyMEHHE, MOXKHO Mo-
nyyaTe Ooslee 4eTKHII PHCYHOK CXEMBI,
YeM MPH HCMONb30BAHHH CBETA ONTHYE-
CKOro aMana3oHa, noromy 4rto Oonee
KOPOTKOBOJIHOBOE PEHTIEHOBCKOE H3Ny-
yeHHe OCTAETCH XOPOLLUO ChOKYCHPOBaH-
HbIM Ha Donee OMHHHBIX PACCTOAHMAX.
I'eHepUpOBAHHE PEHTIEHOBCKOIO H3-
fy4eHHsA TAKOi MOLLHOCTH, KOTOpas He-
o6xooMma nnA M3rOTOBJIEHHA MHKPO-
cxeM, — 3anava He npoctas. [ng ITHX
ueneil uccieoBaTeNlH, Kak NpaBuio, Hc-
NONb3YHOT 3NEKTPOHHBIE HAKOMHTENb-
HblE KO/bLA, WIH CHHXPOTPOHBI, CTOH-
MOCTB KOTOpbIX cocTaBnser 25—50
MITH. 1051,
~ 3ameHa CHHXpOTPOHA Ha Na3sep npemn-
CTaBNAETCH ONHON M3 aNbTEPHATHB NPH
YC/IOBHH, YTO fNlalep OKaMETCA N0cTa-
TouHO MowwHbIM. KoMnanua Hampshire
Instruments, Hanpumep, pa3pabortana
YCTAHOBKY, OPHEHTHPOBOYHAA CTOM-
MOCTb KOTOpOR cocTtaBuT 3,5 MiH.
ponn. Kak 3assun [x. XaruecoH, npe-
JHACHT KOHCY/bTAUHOHHOH  (HPMBI

VLSI Research 8 Can-Xoce (wrt. Kanu-
dopuus), npeanaraemas  GuUpMoil
Hampshire ycTanoBka MOMeT oKa3aTh-
cs Hanbonee 3KOHOMHYHOI, ocoBeHHO
ans HeOONblIHX TPOM3IBONOCTB, BHIMY-
CKaIoWMUX NOJYNPOBOJHHKOBBIE KPH-
ctannsl, B TO Xe Bpems, NMOCKOMbLKY B
KaXIOM KPHCTasle HMEeTCA HECKOJIBKO
NECATKOB CXEMHBIX CIOEB, H3rOTOBHTE-
mwo norpebyercs We ooHa nalepHas
ycraHoBka, 4Tobsl obecneynTh NMpoM3-
BOACTBO OONBILKX NAPTHIT KPHCTANOB.

Camu nasepHble CHCTEMBI TEXHHYECKH
TOXe MOoryr ObiTh HemocTaTouHo
HanexHsIMH. [1n8 nepenaus BOIMOIKHO
Gonpuieii MOLIHOCTH HCTOYMHHK PEHTTE-
HOBCKOIO M3/IYMEHHS OOJIKEH pacrona-
raThCs NO-BO3MOKHOCTH Bnuke K wab-
JIOHY H noanoxke. Ho NockonbKy peHT-
FEHOBCKOE H3JIYYEHHE MCXOOHT M3 OHON
TOYKH, BOJIHbI NPOXOAAT uepe3 1wabnox
noa Ppa3z/IHYHBIMH YrflaMH, CO3aaBas
BpEHbIE TEHH HA CJIOE PE3UCTa. YUHThI-
Bas 3T0 0OCTOATENLCTBO, CNEUHANHCTHI
Hampshire paspaboranu cneuuansuyio
OTPaXaolyd ONTHYECKYIO CHCTEMY,
BBINOJHAKOLIYI) pPONb  KOJTHMAaTOpa,
BbIPDABHHBAIOLLETO H3JIYYEHHE.

H3-3a TOro 4To peHTreHOBCKOE H3Ny-
HYEeHHEC HMMeeT OYCHb KOPOTKYH IJIHHY
BO/THbI, BO3HHKAET HEMAITO TEXHHMECKHX
CNoXHocTel, B ONnTHYECKHX CHCTEMax
cxema, BbITpasnsemas Ha mabnoue, ya-
C¢TO pa3 B naTk Gonelie no niowans,
yeM Ta, KOTOpas MoAy4yaeTcd Ha KpH-
cTanje; CHCTeMa NHH3 (OKYCHpPYET H
ckumaer wn3obpaxenue. [lockonbky
PEHTIEHOBCKOE M3JIyueHHE HeNb3d cho-
KYCHPOBaTh JIHH3aMH (OHO MOraowaeT-
CA MMH), H3TOTOBHTE/IH MHKPOCXEM
OOMKHBI MCTMONBL30BaThL WABNOHBI €O
CXEMHBbIM PHCYHKOM TeX K€ pa3MepoB,
KOTOPbIE OHH XOTAT MONYYHTH HA KPH-
crannax. Hasecenue cTollb MHHHATHOD-
HbIX 3NEMEHTOB DHCyHKA Ha iwabnoue
TpebyeT HeseposaTHON TOuHOCTH. [Mo3-
ToMmy paspaGoTka wabnosos ssnseTcs
OMHOI U3 K/IKOYEeBBIX 3a0a4 NPOrPaMMbl
DARPA.

Hccnenoearenu HaneloTcs  HallTH
cnocobbl pelieHHA BO3HMKILUHX B 3TOM
cea3n  npobnem. Tak, - COTPYAHHKH
AT&T Bell Laboratories nbiTaioTCH
chOKYCHPOBATbL PEHTIEHOBCKOE H3Nyue-
HHE NYTEeM HIMEHEHHS ero NPAMONHHef-
HO#l TPACKTOPHH C MOMOLLLIO 3€PKan M
1wabIOHOB CO CreUHaNbHLIM MOKPLITH-
em. P. ®pumen, 3asenyonit oTaenom
HccnenoBanuii B 00nacTH 3NEKTPOHHKH
B AT&T Bell Laboratories, npone-
MOHCTPHPOBAM, KaK C NOMOLLBIO CHCTE-
Mbi1 3epKan MOXHO B 20 pa3 yMeHbUIHTE
COOTHOLLEHHE pa3mepoB wabnoHa
OKOHYATENBHON cXembl. B O1HOM M3 3KC-
NepUMEHTOB COTPYOHHKH €ro oTtaena
OTMeYaTalu INEMEHThI PHCYHKA pa3Mme-
pom Bcero B 0,05 MEM.

M Bee ke, Kak ykaibipaeT PpHMeEH,
noxa paboTe! B 3TOH 061acTH He NOCTH-

I cTanku oneiTHOro obpasua, U He-
cnefoBaTeNsM TNPENCTOMT elle crpa-
BHTBCA C panoM npobnem. Hanpumep,
MIPH CTOJ1b KOPOTKHX JUTHHAX BOJIH PEHT-
FEHOBCKOE H3JIyUEHWE HE NPOHHKAeT
CKBO3b cnoit pesucrta. B peaynsTare co-
TPYOHHKH OTOENa, BO3INIABNAEMOro
(DPHMEHOM, BLIHYXKIEHBI HCMOMB30BaTh
[Ba WM TPH CJIOA Pa3NMMHBIX COCTABOB
pe3ucTa H NOrpyxaTh NOWIOKKY B pa3-
JIHYHBIE PAacTBOPbI, YTODLI Mocnenopa-
TeNbHO YraybAaTb PHCYHOK CXeMbl B
TONULY NMOANOMKKH. XOTA 3ITOT cnocod
Bpoze Ob1 H pewiaeT npobnemMy, roBOPHT
®puMeH, OH BCe ke KpallHe He3IKOHO-
MHUHBIA W HeHaOeXKHbIH,

[MoMHMO peHTreHOBCKOH nHTOrpa-
(hun cefluac NOABAAIOTCA M NIPYIHE Me-
TOOBl, TO3BONAKOUIHE (HOPMHPOBATH
CNOXKHBIH H MJIOTHBIH PHCYHOK CXeMbl
Ha kpucranne. M3roToBuTenH MHKpo-
CXeM, Hanpumep, Bo3narawT Oonbiiue
HaNeXIbl HA 3MEKTPOHHBIE MYYKH [UIA
«BbDKMIaHMA» PHCYHKa Ha wwabnouax,
Hcnonb3yembiX B nutorpaduu. Heno-
CpPeACTBEHHAs NPOPHCOBKA CXEMBI Ha
NMONNOXKKE TAaKHM TNYYKOM TOXE BO3-
MOXHa, HO OYEHb YTOMHTE/IbHA H 3aHU-
MaeT MHOro BpPEMEHH, MOTOMY 4TO
31EKTPOHHBIH TNYYOK KaXAyw neranb
NPOPHCOBLIBAET MNPEPLIBHCTBLIMH  HM-
nynsLcamMM ToYKa 3a Toukoii. Tem He Me-
Hee amepHKkaHckas ¢upma Lepton B
Mioppeii-Xunne (ut. Heio-Mopk) nane-
€TCH, 4TO eii ynacres ybeauTh NpoH3Bo-
auTeneil KpHCTanIos B uenecoobpaavo-
CTH HCMONb30BaHHA ONTHYECKOH NHTO-
rpadul B COYETAHHH C AMEKTPOHHBIMH
nyykamH. B 3ToM ciyuae, Kak cYMTaeT
M. Jlencentep, npe3uneHT GHUpmMeI Lep-
ton, ONTHYECKHM cnocobom MOXHO Obl-
no 6b1 HAHOCHTB DOBLIYHO YACTh CXEM-
HBIX CJI0€B, a Te CJIOH, KOTOPbIE OT/IHYa-
KOTCSA TIOBBLILUEHHOH CJIOXHOCTBIO pH-
cyHka H TpebyioT ocobo TwaTenbHOM
NPOPHCOBKM, HaHOCHIHCh Obl ¢ no-
MOLIBLIO 31EKTPOHHOrO Ny4Ka.

Bce uccrieioBaTe M CXOAATCA HA TOM,
4YTO B HACTOALLIEE BPEMA PEHTIEHOBCKaA
nUTOrpadus nNpeacTaBNseTcs CaMbiM
MHOroofelnaommum cnocodbom HIroToe-
NeHus Kpuctannos B 6yayuiem. Bonpoc
B TOM, KOraa OH CTAHET MPaKTHYECKH
npuemneMsiM. «IporHo3sl, caenaxkbie
eule B koHue 70-X roaoe, nNpeackalbiba-
NH, 4TO K cepenuHe 80-x romos penTre-
HOnNMTOrpadus NPOYHO YTBEPAMTCH B
NPOH3BOMACTBE MHKPOCXEM», — OTMe-
THIT XaTUECOH.

INpou3BOOUTENH KPHCTAN/IOB Hane-
HOTCH, YTO IKCNEepUMEHTaNlbHBIN POH3-
BOACTBEHHBIN ueHTp ¢upmbl IBM B
Her-OULLIKHNNE HAKOHEU-TO 3afBHT O
TOM, YTO pEHTreHonuTorpadHs npax-
THYECKH OCBOEHa, DTOT LeHTp cTan Obi
€AMHCTBEHHBIM TIPEANPUATHEM TAKOro
pona 8 CLUA. (I'pexHue HeccienoBaHus
No NPUMEHEHHIO PEHTIeHOBCKOM JIHTO-
rpadHH ¢ HCMONB30BAHHEM CHHXPOTPO-
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NMPOUCXOXXAEHUE
FPAHUTOB

I1. bpayn, b. Yannenn, ¥. Ctusen3 u Op.
Iepeson c- anrnufickoro

B KHUre, HanMcaHHOM M3BECTHbIMMU
reonoramu Benukobpuranuu, CLIA,
ABcTpanuu, PpaHuumn n KaHagbl, paccmaTpu-
BaIOTCA MHOTUE NMPUHUMUNUANbHbIE aCNeKThl
Cno>HoW npobnemMbl reHesuca rpaHUTOB: UX
obuan reonoruyeckas TUNU3aLuUsA, CBA3L NNy-
TOHU3Ma U BYNKaHW3Ma, MeXaHu3Mbl BbINnae-
NneHun, NepemMellleHns U KpuctTannmsaymm
Marmbl, reOXMMUHecKkue 0Co6eHHOCTU U ap.
KHura oTtnuyaeTca reonorM4yeckom npeacra-
BUTENLHOCTLIO U WKUPOTOM OXBaTra hakTu4e-
; ) ] y - CKMX MaTepuanos, BKNiOYalWMUx faHHbie no
7 ol PRI s g A pPAAY 3TaNOHHbLIX NMPOBUHUWIA rPAHUTOULHOIO

a1 e . ; marmatmuama Esponei, A3um, CeeepHon M
?:‘?‘I" I

Pty g .

(| Tk Py -.* l

IO>KHOWM AMepuKM, a TaKKe AscTpanuu. B

HeM HarnAQHO PacKpPbIBAETCA COBPEMEHHbI
NOAX0Q K M3YHYeHMIO rpaHuToB, 6asupyolui-
CA Ha KOMMNNEeKCHOW MeTOfOoNoOruu — coveTa-
HUMU geTanbHbIX reonoro-neTporpauyecKmx
HabnNIoAeHUN C NPELU3UOHHLIMU FreoXUMmnye-
CKUMKM uccnegosaHuamu. Cogepxawasncs B
Hew uMHMOpMaUKUs NO3BONSET CYAUTL O 3Ha-
YUTENbHOM MPOrpecce B peweHuu MHOrUX ak-
TyanbHbIX ANA HaYKU U NMpakTUKWX BONPOCOB
NPOUCXOXAEHUS rPaHUTOB.

AnA neTponoros, reOXMMMUKOB U reonoros
BCEX CneunanbHOCTeMn.

1991 r. 49 n. LleHa 9 p. 70 k.
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K. Konou

TEKTOHUKA MNUT K-3BONIOUUS
3EMHOW KOPbI

Ilepeson ¢ aHrnHickoro

HHTa HW3BECTHOIO aMEpHKaH-
CKOro reosiora npeacTaBns-
eT coboif cMcTeMaTH3WPOBAHHYIO
CBOOKY HOBEHILINX MaTepHaNoB MO
CTPOEHHIO H 3BOJIIOIHH HALUEH mia-
HeThl. B Helt paccMaTpHBaKOTCA Te-
MBI MPOHCXOXKIEHHE CHCTeMBbI 3eM-
na—JlyHa, cTpoeHHe aapa, MaHTHH
H KODBI, TEKTOHUHMKA TUIHT, T€OOH-
HaMHueckHe o6cTaHOBKHM, MarMaTH-
YeCcKHEe AacCOLMAalMH CKIaa4yaThIX
NOSACOB, CTPOEHHE H TPOHCXOXIe-
HHE paHHell AOKeMOpHIiCKON 3eM-
HO# Kopel. PaccMaTpHBalOTCA pas-
Hble MOJe/ii 00pa3oBaHus HEUCTOo-
LIEHHBIX pE3epBYapOB — HCTOYHH-
KOB /UIA ONH3NOBEPXHOCTHBIX Mar-
MaTHYeCcKHX npossneHuii. I1oka3bi-
BaeTcs posb rjnobanbHoi MaHTHil-
HOW KoHBekuuu. [{nA cpaBHeHHsA C
3emiell nalOTCA KpaTKHE CBEAEHHS
O reoJiHHaMHu4YeCcKOH 3BOJTIOLIHM NJIa-
HeT 3eMmHO#M rpynnbl. HoBu3Ha ma-
TepHana H pa3HOCTOPOHHOCTBL €ro
obcyXKneHHs 3HAYUTENTLHO YBE/THYH-
BalOT LIEHHOCTH KHHTH.
Jlns reonoroB MIKPOKOro Mpo -
WA, CrIELHAaNHCTOB B 06/1aCTH reo-
TEKTOHHKH, CTPYKTYPHOH reosjiorHu
H reoAuHaMMKH, NETPOMOroB, Mpe-
noaaBaTenell U CTYAEHTOB Ire00TH-
YEeCKHX BY30B.

1991 r. 44 n. Llena 8 p. 30 k.

DTy KHHIY Bbl CMOXETE 3aKajaTh B MarasHHax Hay4HO-TEXHHYECKOH JMTepaTyphl
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Ha TIPOBOOMJIMCE B CNEUHANbHO CO3AaH-
HBIX A 3TOM ue/H HeDoABLLLINX BPEMEH-
HBIX Lexax, pa3MelleHHbIX BOnH3Iu cy-
LLECTBYIOLIHX CHHXPOTPOHOB, KaK, Ha-
npuMep, B HaumonansHo#t naboparto-
pun B Bpykxeiisene.) [axe Sematech,
KOHCOpLMYM, 3aHHMaloluiics Hecneno-
BaHHeM ¥ pa3paboTKoil HOBBIX TEXHO/O-
ruil NPOM3BOACTBA MONYNPOBOIHUKO-
BOH NPOAYKUMH ¥ (hHHAHCHPYEMBIH npo-
MBILLIEHHBIMH  GHPMaMH  §  TpaBH-
TENLCTBOM, OCHOBHOE BHHMaHHe cocpe-
OOTOMHMBAET HA COBEPLUCHCTBOBAHHH O~
THuecKol NHTOrpaduHu.

IBM Takxe npHHMMaeT Y4acTHE B
nporpamve DARPA u npennaraer
NpeaoCcTaBuTh NOCTYN aMepPHKaHCKHM
(hHpmaM, NPOH3BOAALLIKM NONYNPOBOO-
HHKOBBI€ H3nenus, K ueHTpy B Hcr-
Duukunne, 3assun M. Iekkepap, pyko-
BOOMTENL NOAPA3AC/ICHHA, 3aHHMalo-
uierocs paapaboTkoi npoueccoB Npous-
BOACTBA CBEPXMHHHMATIOPHBLIX  JJeK-
TPOHHbIX NPHOOPOB B HCCIENOBATENbC-
koit nabopatopuu BMC CIIA. Ioka ke
Tonbko Motorola akTusno paGoraert B
YKa3aHHOM LeHTpe. [ipyrue KOMnaHuH,
skmovan Hampshire, Lepton u nse Ho-
Bhi€ (PUPMBbI, BO3HHKLINE KAK C/IECTBHE
NPeANPHHUMATENLCKON NEeATE/ILHOCTH
Perkin-Elmer B o6nacti npoussoncTsa
o00pynoBaHuA ANA MOJAYNPOBOAHHKO-
BON NMPOMBILINEHHOCTH, BHHMATENBHO
HabmoaaKT 3a nesTeNbHOCTHIO IBM ye-
pe3 COBMECTHOE YYacTHe B Nnporpamme
DARPA. Kak rosoput Ilekkepap, «aa-
we IBM nonumaer, uto ell onHOR Huve-
ro HE yOacCTCH cOenaTb».

Eciu pabora OGyser npononkarscs,
TO HE HCKNTHOYEHO, 4TO B KOHUE 90-x ro-
[10B PEHTreHoBcKas nutorpadus craver
MPaKkTHYeCKH OCBOCHHBIM METOIOM B
NPOH3BOAOCTBE MHKPOCXEM HOBOro mno-
KOJIEHUS [If  3anoMMHAIOUIHX  YCT-
pPOHCTB €MKOCTBIO cBhILe 64 MBUT, KaK
ckaszan P. Xunn, pykoBOOWTENb rpyn-
Tbl, 3aHKMaloLLElicCA BONPOCaMH coBep-
LEHCTBOBAHHWA METOHNOB NHTOrpatuH.
Bce, oamako, 3aBMCHT OT TOro, Ha-
CKO/IbKO ObicTpo OyaeT pacTH cnpoc Ha
KpHCTanel naMATH O0NbLIONR eMKOCTH.
Kak 681 Tam uu Ob110, oTMeuaeT Xun,
«ECNH Bbl ¥KeEAaeTEe OCTABATHCA KOHKY-
PEHTHOCNOCODHBIM, TO HOOJIKHBI HC-
nonk3oBaTh CcamMbie YMLIHE CpencTea,
ofecneunBalonIHe BbLINOIHEHHE ITOMO
HKETaHUAY,

Pazeeameb Obim08YI0 3aeecy
Hao Bocmouwnou Eeponoil

JOKHWE I' A3bI caaBiuBaOT AbIXAHHE,

rnasa clie3sTcA, KOXY canHuT. Ile-
PHOOHYECKH OLtyLLAEeMbIil NTPHBKYC cepbl
— [OYTH npuBbIYHOE sBneHne. C Tpy-
NIOM BEPHTCH, YTO 3/1€Ch YTO-TO MOXET
pactu. W1 310 He BoOoOpaxkaemeiii an B
npuayMaHHo# haHTacTOM KapTHHE ano-

KaJIMIICHCa, 4 BCEro UL Te OLLYILEHHS,
KOTOpBIE HCMLITHIBAET Y€/JOBEK B ONHH
M3 BECEHHHX [IHell, ecnTH OKa3blBaETCA ¢
I'IOJJ.BCTDCHHOﬁ CTOpPOHBl B OOHOM H3
waxTepckux paitonos B Boctounoit I'ep-
manuu. ["opoaa, Koraoa-To ciiaBHBLIHECH
CBOHMH KY/JbTYDHBIMH OOCTHXKEHHAMH
H NMOJAHUTHYECKHMH 3acnyramu, — Jleiin-
wur, Ope3snen, Beiimap, — Tenepb u3-
BECTHBI KaK pallOHbl, TIe IK0JIOTHYecKas
obcraHoBka kpaiiHe Hebnarononyusa. B
3TOT Pl MOXKHO BK/IKOUHTE MarneGypr,
Kot6yc, lNnbiens, Tennuue, Kpakos,
Karosuue, Konca-Muky. Onu cnyxart
HAMOMHHaHHEM O TOH ONACHOCTH, KOTO-
pas Hen3bexHa npu Oe3ymepHOM pa3-
BHTHH NPOMBILUJEHHOCTH. CT&THC’THK&
CBHOETENBCTBYCT O IHAYHTENILHOM CHH-
JKEHHH YHC. ICHHOCTH 3[00pPOBbIX HOBO-
POXAEHHBIN: 110 1aHHBIM NAPTHH «3ene-
HBIX» Yexocnoeaknu B cesepHoil bore-
MHH C POAOBLIMH OedeKTaMH Ha CBET
nosenserca 10% neteil. [laxe npu He-
Gonbuioit 06NaYHOCTH HA 3EMIIO3/IECh
NMpocaunBaeTcAd NHIIL cnabbiil conHey-
Hbill CBET,

Tak 4T0 e, AelCTBHTEILHO OKpYJKa-
rowan cpega B Bocrouno#t EBpone 3a-
rpA3HeHa Tak, Kak Hurae? Hekotopsie
o0bo3pepaTeny NoaaraT, YTO TAKOE Ha-
POMHTO YCHIIEHHOE BHHMAHHE K C/IOXKHB-
weics B 3TOM perHoHe Tsxenoi obcra-
HOBKE TOBOPHT ob YMBILLIEHHOM Kela-
HMM 3anana cTepeTh M3 NMaMATH coO-
CTBEHHBIE TNIPECTYNHBIC OelcTBHA B OT-
HOLLIEHHH OKpYyxaroueil cpensl. docTa-
TOYHO BCMIOMHHMTB, YTO HE Jaliee Kak B
KoHle 40-x romos, HaNpHUMep, CryLuaro-
winiicA B nonaeHb cyMmpak Haa [Mutcbyp-
rom (CLIA) nepecTanu cuHTaTh NPH3IHAa-
KOM 300POBOTO COCTOAHHMS MPOMBILL-
JIEHHOCTH, a B Hayane 60-x ronos «cMmep-
TeNbHbIE» [bIMbI YK€ HE OKYThIBAIH
JlonaoH (B 1953 r. ot 3TOro norubmno Go-
nee 2000 uenoBek).

[o 3akpeiTis B Konue 70-X rooos me-
Tannypradeckuil 3asoa tupMsl Inco B
Canbepu (npos. Ourtapuo B Kauane)
exxeronHo Heropran 1% Bcero ofOwema
cepsl, BeiOpackiBaeMoro B atmochepy
Bcell MUPOBOIt MpOMBILLITIEHHOCTLIO. Ha
TEPPUTOPHH BOKPYr 3aBoaa B paauyce
16 kM He pocno HH OOHOTO AepeBa. [lake
CeroAHs oOTpaeBneHHe aTmocdepbl Ko-
pHYHEBBIM BATHLIM CMOIOM B CTpaHax
BocTouHoit EBponsl He Oonbiue, 4eM B
TaKHX roponax, kak Jloc-Anmxenec Mnu
Hensep.

B npHHUKHNE NPOMBILLIIEHHOCTE, pa3-
BHBAKOLLUAACH B YCIIOBHAX TOTANIMTAPHO-
FO ynpasneHus IKOHOMHKO#, He obsA3a-
TenbHO N0N¥Ha 6b1Th Bonee «rpazHON»
Nno CpaBHEHHK C MPOMBILLIEHHOCTLIO,
CYLIECTBYHOLLEH B YCNTOBHAX 1€MOKpPATH-
YEeCKOro pexuma, Ho B aefiCTBHTENbHO-
CTH oHa Takosa. McnonuutenbHbie BNa-
CTH Ha 3anane BO3IMOXKHO XOTenlH 6!:!,
4yTOOBI CEKpeTHAR NONHLHA YIPATANa 32
peweTKy Tex BopuoB 3a YHCTOTY OKpPY-

)arouiei cpeabl, KOTOpPbIE BbIJIHBAJIH HA
uXx paboune CTOJIbl KHUAKHE TOKCHYECKHE
OTXOIbl, NEPEeKpLIBanK TPYOONpoBOLI
C BpEeOHbIMH OTXONAaMH H OPraHH30BbI-
BaNll MACCOBBIE BBICTYIUICHHA B NOI-
HEePXKY YyxecToueHHs TpeboBaumili no
OXpaHe OKpyxatoueit cpenbi. B BocTou-
HOWi EBpone MCnoONHWTENbHBIE BIACTH
CBOKO BOMKO peanu3osbiBamn bGecnipe-
NATCTBEHHO. JlaHHbie O COCTOAHHH
OKpyarolie#t cpenesl B eBponeickux
COLCTPaHAX CYHTANHCh «CBEPXCEKpET-
HbIMH». B BO3HHKHOBeHHH kaTacTpodu-
4YEeCKON CHTYALIHHK COLIHA/TU3M C €ro LIEHT-
panud30BaHHBIM TUIAHHpOBaHHEM Mrpan
Bonee CKpbITYIO, HO HE MeHee pelaio-
LYK pOJib, Y€M CEKPETHAA NMONHLMA Ha
3anane. I[lpaBuTensCcTBa 3anagHbIX ro-
CYOapcTB TaKXKe CcaXajlu B THPbMbI
DopuoB 3a oXpaHy OKpYyXxarollefl cpensbl
(¥ NPOOOJIKAKOT AENATh 3TO), 2 HEKOTO-
pbiX gaxe ybupanu, Ho pupMbl 3anan-
HbIX CTpaH TIPHOEPXKHBANHCh MHHH-
MaJlbHbIX HOPM Ha 3arps3Henne. Koraa
3arps3HeHHe cpenbl nepectano OwiTh
npubbinbHBIM, OHH NPEKPATHIIH BbiOpa-
cbiBaTh OoTxonbl. OnHako 3a wkenes-
HbIM 3aHABECOMY JIFOAH HE TOJIBKO CTpa-
nanM OT YXyIOLUeHHs 3Konoruueckoit ob-
CTaHOBKH, OHH BCEMePHO coaefticTBORA-
4 3ToMy. B 3KOHOMHKeE, rIIe NeHbIH HU-
YEro He 3HauaT, NOTEPH OT 3arpA3HEHHA
OKpYXatoueil cpeabl TOXe He HrpawoT
HHKakoil ponu. B 1988 r., Hanpumep, 3a-
Boabl ¥ habpuku Boctounoil I'cpmanuu
BLINIATHAM WITpadbl 3a NPHYHHEHHbBIN
OKpyxarouueit cpene Bpea B cymme Donee ”
50 mnd. ponn. Hy u yro? UX nukTO HE
06a3biBan ObITh NPUOLITBHBIMH.

Topounble CTHMYJIBI COLHATHCTHYEC-
KOIt CHCTEMBI € €€ LIeHTpanu3aumei Hur-
oe He NPOABHAHCH CTONB SBHO, Kak B
JHepreTHKe: NOPOrOBH3HA JHEPrHM, Ka-
3anock Owi, nomxkHa Obina BeI3BATH
CTPEMJICHHE K €€ IKOHOMHH, HO TOJBKO
He B CTpaHe, Tae rocyaapcTBO 3a BCe
NAATHT M C FOPAOCTLH) BO3BEILIAET O
€XEroAHbIX NMpHpoOcTax OOOBIYM Y.
Hemusl [IP, uHanpumep, eXeromaHo
pacxonyroT Ha 25% Oonblie 3HEpPruu,
YeM MX COOTEYECTBEHHHMKM B APYroii ua-
ctu lepmanuu, roe Ku3HEHHBIH ypo-
BeHE HamHoro Beiwe. [losslueHHas
TeNnoBas M30JALHA I0MOB, LEHTPab-
HOE OTONJIEHHE H ABOHHbIE OKOHHbIE pa-
Mbl BOCTOYHBIM HEMLAM NMPOCTO He Be-
oomsl. B xunbix nomax lparm exen-
HEBHO pacxonayeTcs noyTu Basoe Bosib-
e BOabl (MpH neperpyxeHHON KavaiH-
3aLMOHHOI CHCTEME), YeEM B CTONbL XKe
KHUBONHCHOI Bene.

OnHako BO3myX, YpeiIMepHO 3arpsfii-
HeHHbIll cepoil M NMbINBID, — 3TO JNHIIL
OIHO H3 ABJIEHHH, KOTOPOE MOXHO MO-
CTABHThH B BHHY COLMANMCTH4YECKO CH-
creme. CTOMT OTMETHTH, YTO B 3ITHX
CTpaHax He Tak Y MHOro HedTH M npu-
POOHOrO rasa, H Yy HUX COBCEM HeT TBep-
Oo# BaNkOThI, 3@ KOTOPYK OHH MOTJIH
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PYMbIHCKWUIM TOPO[l Konca-Muka u3BecTeH Kak CaMblil 3arpRsHeHHbIn Ha 3emHom wape. ®oto . Mpocca,

Obl HMIIOPTHPOBATL FOpHOMEE, KOTOpOE
obecneuHno pa3BHTHE 3JKOHOMHKH B
¢TpaHax co ceoboaHbIM peiHKOM. Jlioau
BbIHYX€HbI B OCHOBHOM A0BOJILCTBO-
BaThCA DypbIM yriiem, He IYYILHM 3ame-
HHTENEM TOIIMBA, KOTOPO# CONEPKHT
okono 90% yras, no 5% cepsl # B paB-
HbIX HACTAX CHIIHKAThLI H Opyrue MHHe-
pajibl. 3aKpbiTas IKOHOMHMKA NpPHBENA H
K IPYTIrHUM XapakTepHbBIM 18 3THX CTPaH
KaTacTpoduuecKuM ABeHHAM: B Yexo-
CNOBAKHH, HanpuMmep, NMPHMEHEHHE ne-
weppx dochaTHsIXx yanoOpenuuit u3 [a-
6ona npHBesIo K OTPaBEHUIO NIOYB Ka-
mHeM. (CenbckoxoisiicTBeHHBIE YOO-
Openns BHecnu cBoill BKknan B obuee 3a-
IPA3HEHHE 3eMebHBIX YroaHil H Bogoe-
MOB, HO 3TO BPAA /IH MOXHO NOCTaBHTh
B BHHY COLIMAIH3MY.)

Ipobnemebl 3arpsA3HEHHS Cpeabl B
LlenTpahsHoii EBpone ycyrybnsiorcs ee
3aMKHYTBIM reorpaduyeckum Tonoxe-
HHEM H OTPAHHYEHHOCTbLIO TEPPHTOPHH.
Peku ¥ BOOOEMBI, B KOTOPbIE MPOMBILL-
JIEHHLIE MPEANPHATHA CNYCKAOT CBOH
KHIKHE OTXOObl, ONHOBPEMEHHO CNy-
*aT H HCTOMHHKOM NUTLEBO# Boasl. Ha
TEX XKe 3eMIIfX, rae NPOM3BOOMTCA OO0-
Oblua MONE3HBIX MCKOMAEMBIX, NIOOH
BbIHY)K/1€Hbl H JXHTb, M BbipalUKBATh
CENbCKOXO3ANCTBEHHYIO  NPOOYKUHIO.
XoTa TeppuTOpHA HauboNee nopa)ex-
Horo pervona B Eppone no nnowanu

NpHMEPHO Takas e, kKak wT. Orailo u
3ananHas 4acTth IleHcHneBaHuM, B NPoO-
MOPUHOHANIBHOM OTHOLUEHHHM 3TO paB-
HOCH/IBHO TOMY, KaK ec/iH Obl Bcsl TEPPH-
Topua CLIA k BocToky oT Muccucunu
npeacraensna coboil ¢Banky npomsbiLl-
NEeHHBIX OTXOO0B.

Hrak, uto xe cobupawoTcs nenarsb
3TH BHOBb 0Opetiuve cBobomy rocy-
[OapcTBa B OTHOLUEHHH OEACTBYHOLUIHX
npexnae 3akoHop?. Teneps, Koraa rocy-
NapCcTBY YKe He npuHannexar pabpuku
H 3aBOAbl, HEKOTOphIE YHHOBHHKH B
cTpadax BocTtoka i 3anana cokpyLuarT-
Cf MO NMOBOAY TOrO, YTO HUKTO HE MO-
ET NpPHKa3’aTh YCTAHOBHTb H3IMEpH-
TENbLHYH annapaTypy AnA KOHTPOAs 3a
BeIOpOCcaMH  3arpA3HAIOLIMX BELLECTB.
HecMoTpsa Ha BClO Kawyluyrocs ybeau-
TeNLHOCTh ITOrO APrymMeHTa, BOMPOC
BCE K€ OCTAETCA OTKPBITHIM: NEHCTBH-
TeNbHO JIH MpaBMTenbcTBa cTpan Boc-
TouHoil EBponsi cnocobGHbl BBECTH HO-
Bbie DOonee XXecTKHe 3aKOHbI, Hanpae-
NeHHbIe Ha OXpaHy OKpyxawuueit cpe-
abi? OHH OOMKHBI CO30ATH CIEUMA/lb-
Hbi€ BeIOMCTBA, OTBETCTBEHHbIE 3a 3a-
LKMTY OKpY’>KaroLLeil cpeasl.

He nocnemHee MecTo 3aHMMaeT BO-
npoc o BeraeneHuu cpeacts. Hanpumep,
M0 HMEIOLLHMCA OLIEHKaM OYHMCTKAa BO3-
nyxa, soast i noyssi B I'1P-06oilnyTca B
cymmy ot 40 no 150 mapa. nonn. Koxeu-

HO, HE 3a BCe 3arpAIHeHHe OKpYkatoLuei
Cpenbl OTBETCTBEHHOCTb HECYT CTpPaHbl
Bocrounoit Esponei. C 70-x ronos bo-
jiee 10 MJIH. TOHH TOKCHYHBIX OTXOA0B B
OPI Guiny BbiBE3eHbI HA CBAJIKH, PACIIO-
JIOWEHHBIC HA TEPPHTOPHH, TIpHNeraio-
Lleil K €e BOCTOMHOIN rpaHMle, KoTopas
BCKOPE BHOAMMO HcuelneT. Hosas, obbe-
nuHenHas Tepmanus nonxHa Oymer
H3bICKATh HOBOE MECTO AAsf 3aXOpoHe-
HHA BpeOHbIX 0TX0n0B. YT100nI npHcno-
cobGHTH ONA 3TOrO €AHHCTBEHHYIO CBasi-
Ky B KeTunHe, NpUOeTCA 3aTPaTHThL He
menee 600 mnn. gonn.

B YexocnoBakHH BOT-BOT MOOMMKHBI
JIAKOHYHTb AHANH3I COCTOAHMA OKpYXa-
rowedt cpensl B cTpane. Kakue xe npob-
fMeéMbl ClieayeT CYMTaTh NepBoOuepen-
HbiMu? «Bece, — ropoput M. Heusartan,
BO3IJ1aBASAIOLLIUA I'ocynapcrBeHHbli
KOMMTET MO 3allMTe OKpYyXxaioLleil cpe-
nbl. — HyXHO ouHILAThL H BO3AYX, U BO-
oy, u 3emmon. Mo kpaiineil mepe xoTh
3Ta ¢TpaHa Obina cnumkomM Genwua, 4To-
Obl nokynaTth 3a pybeKoM NecTHLHASI.
¥ lNonbLuu, KAk CHHTAOT oPHUHATBHbIE
ee npeacrasuTeny, Het 400 mau. nonn.
Ha TO, yTODB!I NpeKpaTHUTL NankHeliluee
3Jarps3HeHHe OKpyKalouleii cpensl, He
roBOPA YK O 3aTpaTrax Ha ee 0310poBIie-
HHE, KOTOPOE MO WX NoAcYeTaM MoTpe-
©6osano 6b1 25 Mnpa. ononn.

HekoTopas cymma feHer, BO3IMOXHO,
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MOCTYNMT H3 BHOBL co3maHHoro Espo-
nefickoro 6anka. Ho u cam nepexon x
cBOBOAHOMY PBIHKY B cTpaHax Bocrou-
HOol Emponsl MoxeT conelicTBOBATH
YAYULIEHHIO 3Konoruyeckofl obcraHos-
KH: MHOTHE MpeanpHATHA, B HAHOONb-
el CTeneHH 3arpA3HAIOLLNAE OKPYIKal0-
LY cpeny, ABMAKOTCA YCTAPEBIUIHMH H
yObiTOUHBIMK naxe 6e3 3aTpaT Ha yeTa-
HOBKY OMHCTHBIX coOpyxeHnil. Ecnu py-
KOBOLCTBOBATLCA TONBKO 3KOHOMMYE-
CKMMH COOOpaXKeHHAMH, 3TH NPeAnpHs-
THR ClleayeT 3aKkpbiTh, 4TO, TO-
BHOMMOMY, W Oyner cmenano. [Ipyrue
NPOMBILUIEHHBIE TIPEANPHATHA, — Ha-
npumep, te B I'IP, koTopbie BO3bMYT
NMOA CBOKO ONEKy 3anajiHorepMaHcKue
MHBECTHTOPbI, — OYOYT pO3naHbl H NpH
OrOBOPEHHBIX YCNIOBHAX NPOAOMXAT pa-
60Ty B TeyeHne NEPeXOnHOro nepuona,
KOTOPBI MOXET NMPOUIHTLCA HE MEHee
10 ner.

Kakue xe obasarenscrsa Oyayt Bo3-
MOMXKEHbI HA 3anagHble KOMMAHHH TNPH
Nnokynke npennpuaTuii crpad Bocrtou-
Ho#t EBponbi? Beskue 3kcnopTHBIE NO-
cTaBkH B cTpanbl Epponeitickoro coob-
ulecTBa AOMKHbI OynyT OTBeyaTh ycTa-
HOBJIEHHBLIM B HHX CTaHaapTam Ha 6e3o-
MACHOCTb OKpyXatolueit cpensi, HO EB-
porneiickoe coobuiecTeo He OyneT 3anu-
MaThCH BONIPOCAMH MPOBEPKH KAyecTBa
caMHX NPOM3BONCTBEHHBIX OOBEKTOB HA
MpPeAMET HX 3K0JI0rHueckoi GezonacHo-
CTH. «3T0 Ob1110 Obi CIWILIKOM PACTOMK-
TEeNbHO», — 3aABHII IPEACTABHTENL MHU-
HHCTEPCTBA OXpaHbl OKpYXaiotlielt cpe-
obl OPI T'. XepmaH.

Te U3 HEMHOTHX Mep M0 3alUKTE cpe-
Nbl, KOTOPBIE TMPEANpPHHHMAKOTCA B
crpanax Boctousoit EBponsl Bpsin nu
OK2XYTCH NpHEMIIEMBIMH B YCNOBHAX
Pa3BUTHA IKOHOMHKH MO 3aKOHAM CBO-
6onHoro peiHka. MHHHCTP oOXpaHbl
okpyxatoweli cpeast ®PI" K. Téndep
BbIPA3H CBOE YIOBNETBOPEHHE NEHCT-
sytoiteit B I'1P cuctemoit nepepaborku
BTOPHYHOIO ChIPbH, KOTOPasA YTHIIH3H-
pyer 40% otxopoB Oymaru, crexkna
METa/1/1a, OIHAKO ApYrHe oHLHaNbHbIE
NPEACTABHTENIH BbICKAILIBAKOTCA TpO-
THB BBICOKHX LIEH HA METAJNONOM, KO-
TOPBIE, N0 HX MHEHHIO, NMOAPLIBAIOT Pbl-
HOK.

Maccoebie nepeesab! nmoneit — 3To
eite onuH daktop HeaddexkTHBHOrO pa3-
BHTHA IKOHOMHKH. Ha 3TH nenn B cTpa-
Hax socToyHoro Bnoka TparaTcs 6onk-
luHe CpencTBa, HE NOBOPA YK O TOM, YTO
HHKTO HE MOXeT no3BoauThk cebe corep-
aTh OajibHHE NMOE3OKH HAa NHYHBLIX aB-
TomMoOunAx. [la ¥ rnapHbie TPaHCHOPT-
HBIC MArucTpaJ Iy ¢ ABYXPAIHBLIM [IBHKE-
HHEeM He cMornHd Obl nponycTHTh Gonk-
1oe KonuyecTBo MaiuH. C 3KOHOMH-
4ECKOH TOYKH 3peHHs BECbMa NpUBJeKa:
TENLHOMN BBITIAAUT NEPCNEKTHBEA co3aa-
Hus pnopoxHoil cetu ot UlrterTuHa no
Coduu no obpa3uy Toi, kKoTopas nef-

OBETCKWW Coio3 He cTecHeH Teppu-

TOpMansHO, Kak Apyrue crpadsl Boc-
TouHon EBponel, B KOTOPbIX HACENeHWe Bbl-
HYXAEHO NPOMMBaTEL B ropofgax, 3arpaHeH-
HbIX NPOMBIWNEHHLIMK OTXOdaMK. Tem He Me-
Hee, Kak roBOpWUT npegceparens focypapcT-
BEHHOO KOMMTETA N0 OXPaHe OKPYMKaIoWen
cpepbl ¥ npupoas! H. Bopouyos, 8 CCCP
MMETCH OBWKMPHBIE PETMOHLI, CTPajaniyme
OT 3arpA3HEeHUA 3EMNK, BO3JyXa M BOgbI.

0. Banxan: cambit GONLWOW B MUPE pesepey-
ap NPECHOW BOAbLI, KOMQa-TO YUCTLIM, TENEPL
OTpaBneH OTXOAaMu OyMarKHbix KOMOWMHa-
TOB ¥ XMMMYEBCKMX 3ABOLOB.

A30BCKO® MOPE: 3arpRIHEHO NEeCTUUWaMH,
CMbiBaeMbIMK C PUCOBLIX nnavTaymn Ha Ky-
OaHK; NOBBIWAETCH ero 3acCONeHHoCTh No Me-
pe oTeoga NpecHoOn BOAL! HA UPPUraLWoH-
Hbie Hyxfbl. Mo cnosam BopoHyosa «3akono-
rvyeckan obHCcTaHOBKa BO BCEM 3TOM peruve-
HE HApYyWeHans.

Apansckoe Mope: COOpYMEHWEe OPOCHTENb-
HbIX CUCTEM MPUBENC K NOHMMXEHWIO YPOBHA

bonbwan ctpaHa —
6onblune npobnemsol

MOpA Ha 15 M 1 06pa3soBaHWIO «HOBOW NYCThbi-
HW». BETPLI NOGHUMAIOT NbINb U3 NEcKa, Co-
NW 1M NECTULUMUGOB W PA3HOCAT €€ Ha ThICAYN
KBafpaTHbIX KWNOMETPOB.

Benopyccua: karacTpodpa Ha YepHoObin.-
ckon ASC npespaTuna YeTEEPThL CeNbCKOXO-
3ARCTBEHHBIX YrOAMIA pecnyGNMKK B MepT-
BYIO 30HY. MO UMEIOUMMCR faHHbIM MNATan
4aCTb HACENeHws [JOMKHA OCTABUTL CBOW
mecTa.

Ypan, socToynan Ykpawna, 1or YenTpansHom
CuOupu: BO3QYx 3arpR3HEH, MHOrME BOfOe-
Mbl OTPaBNeHbl.

«OCHOBHaRA Hawa Npobnema B TOM, — roBO-
put Bopoxyos, — 4Tto B Coserckom Cowse
He xBaTaeT KynsTypbl B OCO3HAHWKU OTBETCT-
BEHHOCTH 3@ 3KONOr M4ECKOoe COCTORHME Cpe-
Abl. Y Hac HeT feHer, HoO 3TO He rnasHas
npobnema.

Mbi NPUBLIKNK CHMATATH, HTO Hala CTpaHa
HeobbivanHo Gorata, uTo y HAac HeWMCTOoWM-
Mbie PECYPChI M 4TO Mbl MOXEM He oOpalwaTs
BHUMEHWMA Ha COCTORHKUE DKPYXAKOWER Cpe-
Avie. — ®peg MNyrepn.

crByeT B Jloc-AHaxkenece, HO Noka He
H3BECTHO, Kak K 3TOMY IPOEKTY OTHe-
CYTCH OpPYIHE CTpaHbl, HA TEPPHTOPHH
KOTOPbIX OyAyT NpoKIaakIBaThLCsA A0PO-
I 3TOMH ceTH. HOBBIM BRacTAM BOCTOU-

HOCBPONEHCKHX CTpaH NPHAETCHA MOMO0-
MaThb rOJIOBY Hal TeM, Kak H3bexate
ownbok, KoTopsie B cBOE Bpems Obiiu

gonyiiens! B 3anagHoit Epporne.

Dunmanun Lumanener!

P. Mappu, L. 'I'beunep, I1. Meuec, B. Pooy3an
BUOXMMUA YenoBeka |

[NepeBoa c aHrAHICKOTO B 2-X TOMax.

Illupoko H3BECTHBIA B MHpe H
fepeBeieHHBIl Ha MHOTHE A3BIKH
y4eOHHK OHOMOrHYeckof H MEIHUHH-
CKOH XWMHH H MONeKynspHo# Guono-
ruM. Astopsl 21-ro, nepepaboran-
HOro H3naHHs — yuyeHsle w3 CUIA,
Benukobpurannn u Kananei. bnaro-
JIaps IHUMKNONEAHYECKOH NnonHoTe H
YETKOCTH M3NOKEHHA KHHMra MOXeT
CYXKHTh CpaBoMHbLIM nocobuem. Ha
PYCCKOM fi3blKe BBIXOAHT B 2-X TOMAax.
B T. | ManokeHb! crneayoune Tembl:
crpykTypa ¥ dyHkunu Benkon; Guo-
aHepreTuxa, merabonuiam yrneBonos
H nunuoop; obMen GenKOB M AMHHO-
Kucnot. B 1. 2 paccMaTpHBalOTCA HYK-
JIEHHOBBIC KHCIOTHI M PErYNALMA IKC-
NpeccHH reHoB, OHOXMMHS BHe- H
BHYTPHKNETOYHON  KOMMYHHKALIHH,

DTy KHHTY Bbl

1991 r. llena 7 p. 20 k. 3a KOMIIEKT.
CMOXKETC 3aKa3aTh B MarajHHax Hay‘IHO-TeH.Hll‘i&:KOR
JHTEPATYPHI
Tlo3uuua 87 no temnnany wisnarenbcrBa Ha 1991 r.

creuManeHele  BOnpockl  (MHTaHue,
CBEpThIBaHHE KPOBH, PaK, OHKOTEHBI H
dakTopsl pocta M ap.) ;

M3 peuenamii:  «OcobeHHOCTH f
KHHIH COCTOHT B TOM, YTO OHa TECHO
yBA3ILIBAET GHOXHMHYECKHE MPOLECCHI
¢ GHIHONMOTHYECKHMH QYHKIHAMH, a :
TaKxke Hanbonee yacTo Bcrpedacmoi |
natonorueii... Ilo cywectBy 23T0
caMoe MONyJIAPHOE B MHPE PYKOBOA- |
ctB0 no OGumoxumuu» (akan. AMH
CCCP A.H. Knumos). «Cnenyer
MOAMEPKHYTH COBPEMEHHOCTE yuebHu-
ka ¥ ero uudopmaTHBHOCTE» (npod.
A./l. Bunorpanos).

dns OHOXHMMKOB, KIHHHYECKHX
OHOXMMHKOB, CTYJEHTOB M aclHpaH- |
TOB GMONOrOB H Meilik: il
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O6 yMeHUU NMpPUPOXKAEHHOro HaTypanucTa
MPOHWUKaTb B CYWHOCTb Belen

MUPUAM POTWUNBA

BPAILIASA B3rnsn K CBoeMy [eT-

CTBY, 5 yOexnawch, 4TO HaTypa-

UCTAMH HE CTAHOBATCH, & POK-
narorcs. Moit oren 6bin cTpacTHBIM Ha-
TYpPanucTOM, ONHAKO, HECMOTPH HA TO
YTO BCE Mbl NOJYUYHIIH OIHHAKOBOE BOC-
nNHTaHue, MOH BpPaThs H CECTPLI HE HC-
NbITHIBA/IA K PACTEHHAM H HAaCEKOMBIM
Takoil MpHBA3aHHOCTH, Kaxk 2. OHH He-
OpexHo obpaiuanuck ¢ LUBETaMH H HE YB-
nekanuce noeneit 6abouek. B ornnune
OT HHX ¥ MeHs He ObINo Xopoulero my-
IBIKANBHOIO CcnyXa H cnocobHOCTH K
WHOCTPAHHLIM fA3bIKAM, A He mobuna
YUTATH ¥ HE MOTJIA PEIIATh 3aMBICIIOBA-
Thie 3anayki. Ho 3aTo y Mens Geina xo-
poLuas NaMATh, § HCKPEHHE H CTPACTHO
mobuna KHUBOTHBIX H XKaaHO HHTEPECO-
BaJIack BCEM, YTO CBA3AHO C XKHBOI1 NPH-
poaoil.

Jlo nepsoit MHPOBOil BOlHEI JleTHHE
Mecsllbl Mbi TIpOBOAWAH B BeHrpHu.
Ceituac 5 CMyTHO NTOMHIO TOT JIOM, B KO-
TOPOM MbI )KH/H, CBOH KOMHATY M HIPY-
LWKH. Sl He MOTY SICHO BCIIOMHHTE uJjie-
HOB Haulel boneioi cembn — 6abyky
M NeNYIUKY, TE€TYIUEK, AAAKLIEK, NBOK-
poaubix OpaThes K cecTep, 3aHHMAaBLLIHMX
YacTh Hawero gomMa. H He NPHNOMHIO,
BO YTO O/IEBAfiaCh MOSl MATh H KaKas.y
Hee Obina npuuecka. Ho a otuetnueo
NOMHIO coBaK, MOMAalUHMX KHBOTHBIX,
nTHL, OOUTABLIKX B TEX MECTAX, M, KPO-
Me Toro, Bce MHOroobOpasme Haceko-
meix. OTen nan MHE Cayok W NMOMOran
yKnanbiBaTh B KOpOOOUKY BCe, 4TO yaa-
BanoCk NOiMaTh.

C HacTYMIEHHEM TEMHOTbI B MO
CNajnbHK CNeTanoch MHOXECTBO MO-
ThIIBKOB, NPHUBJEKAEMbIX CBETOM HOY-
HMK4, 4 YTPOM HX MOXHO OBIIIO BHAETH
Ha Benbix cTeHax W HA nortonke. S yxke
TOra 3aMeTH1a, Y4TO BCE OHH Pa3HbIE, H
MEHSA OMEHb YAMBAIO, KAK CTPAHHO MO-
ThIJIBKH CKNaALIBAKOT CBOM KPbI/bILLKH.
Kyna ouu npsuyT ronosxy? Kaxk um yaa-
eTcd TaKk JIOBKO 3aBOAHTH  OIHO
KPBUJIBILIKO 3a apyroe?

IMockonsKy B TO BpeM# y Hac He Obifio
HH TENeBH3IOpa, HU PAIHO, 1O Beyepam
Mbl pa3BlEKaIHCh TEM, HTO CHyIANH
rpamMmModoH. Ero Bce BpeMs npHXOIM-
NOCh 3aBOAWTHL H MEHATH B HEM MIOJIKH.
ENMHCTBEHHBIM BHAOM TpaHCNopTa B

cenbecKoit MecTHOCTH ObINK NMOHM H 3a-
NpsiXXeHHas NolaakMH OBYKOJIKA. DTO
Obino BenMKHM OnaroM, NOCKONBKY B
TaKHX YCIOBHSAX Mbl BEIHY)KIEHbI ObliTH
pa3BieKaTbCA B NONAX U ecax, rae f no-
Jyyana MCTHHHOe ynosonbcTBue. [Mo3-
€ B CBOCH JKHM3HH 5 HUKOrIa HE HCMbi-
ThiBana Gonbliero HacnaxieHHs, Kak
TOrAa B AETCTBE, KOrna BAPYr HaXoauna
Kakoi-HuOynb poB, ycesiHHBIN GenbiMH
hHankaMH, HIH HEOXHMIAHHO HATbLIKA-
nack HAa THE3IO JUTHHHOXBOCTOH CHHH-
LBl

Bein Ob1 kHB MO oTeu (Koroa MHe
66110 NeBATHL NeT, OH TAXKeNO 3abonen u
ymep), oH Okl pa3genun Mol Henoaneib-
HbiIfl HHTEpec K uBeTaM u BGaboukam, K
ACTPOHOMHH H TIOTOA€ M HEMpPEeMEeHHO
MHOromy Hayuyun 6bi mens. Kak-1o s 06-
HAPYXH/1a MHCBMO OT HEro, NPHCIAHHOE
MHE H3 LIBEHLAPCKOro CaHaToOpHA, oue-
BHOHO B OTBET Ha ONHO H3 MOHX TIHCEM:
«OTKyna Thi 3Haewb, uto Chrysis ignita
— napa3ut?» — cnpammsan oH. OTteu
He mobun wKony, 3K3aMeHbl ¥ Nenaro-
roB, MO3TOMY # TMOJY4HIA AOMAallHee
obpazosanue; Moeil yuuTenbHuueii Obi-
na crapas nobpas ryBepHaHTKa, KOTO-
pas nrobua pUMCKYI0 KynbTypy H Bans-
Tepa CKOTTa, HO COBEPLUEHHO HE 3HAna
MHpa npupoabi. B 17 neT s HacToana Ha
TOM, 4TOOBI MHE pa3peikiH NnocewaTh
BEUEPHHE KIACcChl  TMOJMTEXHHYECKOH
wKone! B Yencu, a no 3Toro s 3aHuMa-
nack Tonbko camoobpazopannem. Mue
HHKTO HHKOTIIa HE FOBOPHJI, KAKHE KHH-
I'M C/IEAOBAN0 YHTATD.

Korpa s 6si71a B NOAPOCTKOBOM BO3-
pacte, MOit BpaT onHaXabl NpHEXan Ha
KaHHKY/IbI H3 NMaHCHOHA C OMEPEeNHbIM
OOMALIHHM 3a0aHHEM: EMY HYXHO Bbu1O
NpenapupoBaTh NATYILKY H HAPHCOBATh
ee BHyTpeHHHe opranbl. Morna nu 1 ot-
ka3atbk emy B nomowmu? OuapoBarens-
HYHO, HO B TO K€ BPEMA HECHACTHYIO Jifi-
rYHIKY 3acClHDPTOBAJM B CTEK/ISHHOI
b6anke. Hukorpa npexkae s He BHAENa B
HATYpaibLHOM BHIE BHYTPEHHOCTH, KPO-
BAHbIE COCYNBI M HEPBHbIE BONOKHA. Ta-
Kas kpacoTa Obin1a 1118 MEHS OTKPOBEHH-
€M. 3TOT ONbIT BHOBb BO30Yynun BO MHe
HHTEPEC K HCTOPHH NPHPOLI, KOTOPYIO
s 3abpocuna nocne cmepty otua. U =
pelmnsia noexars B Jlamack.

98

BrocneacTBuy MHE KPYNHO NOBE3JIO,
Korna, 6ynyun B 6ubnuoreke BpuTan-
CKOro Mysesi, MHe NpeacTaBlIICH Cﬂ)"{aﬂ
noroopuTk ¢ I'. Pobconom. He nomuio
cefiuac rnouemy, HO TOrga fi CpocHna y
HET0, KaK H3 MAHTHH YJIHTKH NOy4aeT-
cst pakoBuHa. Pobcon Obil BENTHKHM Ha-
TYPanHCTOM, HO K COXANEHHIO cTpanan
CH/IbHBIM HEPBHbBIM PpaccTpPoOicTBOM.
Ceiluac, BCMOMHHAA NPOLLIOE, A YYBCT-
BYIO HEKOTOPOE CMYILIEHHE OT TOrO BHH-
MAaHHMA H OrpOMHOIo, HHYEM HeOonpas-
[aHHOrO HHTEpeca, KOTOpbLI OH npos-
BHJI B TOT MOMEHT KO MHe Kak Oynyie-
MY HaydyHOMY pabOTHHKY.

PobGcon nobunca nns MeHs Mecta Ha
Ouonoruyeckoil cranuud B Heanone u
PEKOMEHOOBAN 3IaHATBCH HCCIIENOBAHHA-
MH IOBONILHO NPHMHTHBHOIO ABYCTBOP-
YaToOro MOJUTKOCKA TMOA HAa3BaHHEM
Nucula, 4yTobbl NOCMOTPETh, HET NH Y
HEro cry4aiHo C/IEOB AaBHO yTpaueH-
HOW panynbi. EMy BbiIO HEBOOMEK He
TONLKO TO, YTO MEHN COBEPLIEHHO He
MHTEPECOBANIH MOJITKOCKH, HO H MTO HY-
KyJbi B TpHOPEXHbIX BONAX B OKPECTHO-
ctax Heanons BooOlue He BOOHITHCH.
B HEKOTOPOM CMBICHe 3T0 ToXe Oblno
ynaueil, nockonbky noka obcmyKHBaio-
LHA NepcoHan «npoceHBan» Mope B Nno-
HCKaX OTCYTCTBYKLUIHX HYKY/, ¥ MEHA
ObiNa BOIMOXKHOCTb BOOHHIO YBHAETH
HEKOTOPBIX CaMBbIX KPAaCHBbLIX MOPCEHX
JKHBOTHBIX.

[Mo Bo3BpauieHHH B AHTJIHIO A PeLlH-
na BICNIAHYTH Ha HYKY.Y, KOTOpyio Oe3
TPyOda MOXHO Op110 HANTH HA HOKHOM
nobepexnbe B 3anuse [MTnumMyT. B nepebiit
[eHb, KOTOA 5 3aHMManack npenapHpo-
BaHHEM MOJIJIIOCKA, MHe nonasnca obpa-
3ell, OykBanbHO KHINALLHE JIHYHHKAMM
TpEMAaTOM. 2710 OOKa3leiBaa0, H4TO Cy-
IMECTBYHOT BHIbI, KOTOPLIEC 10 CHX Mop
HHKEM He ObINIH ONMHCaHbl M CO BCEX TO-
yeK 3peHusd HeoObiuHbl. Mos cyns0a Obi-
na npeapetueHa. S B GykBanbHOM CMBIC-
1€ He MOTrJ1a OTBA3ATHCA OT ITOINO MHpA
NONyNpo3payHbIX CYLIEeCTB ¢ (panTacTu-
YECKHMH XH3HEHHBIMH UHMK/IAMH, KOTO-
Pbli€ HEBOIMOKHO ODBACHUTE IBONIOLM-
efi, OcTaBanock TONBKO OONYCTHTH
uner o BOXKLEM NMPOMBICTE.

Cemb sieT 7 npopaboTtana B [NaumyTe,
nepexxuB 6omOexxKkH BO BpemMs BTOpPOil
MHPOBOIi BOHBEI (32 3TO BpeM# A Bbill11a
3amyxk), H 0DcToATENBCTBA 3ACTABHITH
MeHs 00paTHTBCA K IFpynne XHBOTHBIX,
KOTOpPBIX # MOI1a H3Y4aThL JOMA Y CCGH B
crpase. Hl umero B Buay 6nox. 5 saunTe-
pecoBanace TEM, KaKk OHH NpeIirakdT, H
JiIBa rofia neiTanach pa3’pellidTbh 3Ty 3a-
raaxky. Mbic/ib MPULLNA B FOSIOBY HEOXKH-
[aHHO, KaK HH CTPAHHO B CAMONETE, KOT-
na A nerena 8 Mapaune, u oTBer ObIN
HaNIeH.

Jymato, utTo no kpaiiHeil Mepe nosio-
BHHY CBOEH CO3HATENbHON XKH3HH A M0-
TpaTHAA HA [I0Ka3aTeNbLCTBO TOTO, ¥TO
MOH OCHENHTENbHbIE O3apeHHs ObLIH He
MeHee, 4eM NycThiM B3gopom. Hy a uto
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€ BCE-TAKH TaKoe CnocOOHOCTh NPOHMU-
KaTh B CYLUHOCTD Bewe#? S nymaio, uto
€CJTH Bbl HATYPAJIHCT M0 NMPH3BaHHIO, TO
NOCTOSHHO TIPOKPYYHBAEeTe B CBOEH ro-
JI0BE BCE BaM H3BECTHOE, HE 3a1yMbiBa-
ACh 00 3TOM, H BCE BPEMA HaKanIHBaeTe
W XpanuTe HHGopMmauHIo. 3aTeM MpoKc-
XOJHT HEUTO TAKOE, 4TO B BallleM CO3Ha-
HHH HMEIOLLHECs CBeIeHHs BAPYr cTan-
KHBalOTCA. Bbl HEOXKHMOAHHO HAYyHHaeTe
Boobpaxkartb, OyATO BHAHTE OTBET HA
3arazky, NoTOMY 4TO Bce Bpoae Obl cX0-
OHTCA.

S naTypanucT, a He YYeHbIil, U HCIbI-
ThIBAK YYBCTBO XHBOI IMOLHOHANBHOM
N0OBH K MHPY NPHPOALI — K HCTOprako-
LieMyca U3 06/1aKOB [10KIK0, K JIEHTOY-
HbIM 4epBsM, B MOH JIHTY3Ha3M BCHO
AH3Hb TMOOyKOan MeHs K pa3/iHuyHbIM
Heenenosanusm. Kpome Toro, s nobnio
OecenoBaTh Ha TeMbl, BNH3KHE K npea-
METY MOETO yBjieueHHs, Oyab TO O NTH-
UaX HAH O UBETax, O ACpeBbAX HIH O
Gi10xax, ¥ 3aCHIKMBANCH 10 MO3/Heil HO-
4H, rnyboOKO NOrpyakwck B UYTEHHE
KHHT, NMOBECTBYHILLUMX O Hﬂﬁ.ﬂl’DﬂCHHﬂX
apyrux nwonei u o6 ux oTKkpeITHAX. Bee
ITO TNO3BONKAO MHe HanucaTh 300 cra-
Teil  KHHI, HEKOTOpPbIE H3 KOTOPbIX
MOMXHO C NONHBIM NNPaBOM OTHECTH K CY-
ry60 HayuHBIM.

Ho He HyxHO 3abnyxnaTtecs — HH
mobonbITCTBO, HH yMeHHe ObiTh Ha-
6.'1!0H&T€J1I=HI:IM. HH XOpoLwas namMaTh,
i Be3rpaHnunbIil BOCTOPT W Hacnaxne-
HHE, I0CTAB/IIAEMOE MHUPOM KHBOTHBIX
i pacTeHuil, u aaxe He obnagaHue HHTY-
HUHEH — He ITO [aenaeT y4yeHoro y4e-
HbIM. OJIHO H3 IHAYHUTENbHbIX U CYLLIECT-
BCHHBIX Ka4yeCTB Y4YE€HOro — 3TO ero
BHYTPEHHAA NHCUMIJIHHA — 4YepTa, KO-
TOpas MHE HEe MPUCYLLA. YueHbIH HyX-
NaeTcs He TONbKO B CaMOOMCLMIUIHHE,
HO H B YNIOPHOM CTPEMJIEHHH NOBLICHTL
CBOK KBanHOHUKaUHIO, B HACTONYHBO-
CTH, B PELUHTENBHOCTH, B YMEHHH pac-
CYXnaTk W NOCTABHTH nepea coboit
uenb. Takoro YY4E€HOro MOXHO COenaTsk.
HaT)']JaJ'IHCTOM JKE€ HYXHO POAHTHLCH.
Ecnu e B OAHOM 4e/TOBEKE COEIMHHTCH
i TO M ApYroe, TO 3TO camoe Jiyuluee.

I'. XopH
NMAMATD,
UMMNPUHTUHT
N MO3r

1988 r. Llena 4 pyb.

ITY KHHIY MOXHO NONYYHTH
HANOMEHHBIM MAATEXKEM, HANPaBHB
3aKa3 no anpecy

121019 Mocksa, np. Kanuuuna, 26,
mar. Ne 200 «MOCKOBCKHH [1IOM KHHIH»
wnu 191040 Jlenunurpan,

yi. Nymgunckan, 2, mar. Ne §
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BAJITMCTUYECKHE PAKETHI
B «TPETLEM MHUPE»

BALLISTIC MISSILE GUIDANCE. David
Hoag. Symposium on New Technology
and Arms Race. The Draper Laboratory,
1970.

ASSESSING THE COMPARABILITY OF
DUAL-USE TECHNOLOGIES FOR BALLIS-
TIC MiSSILE DEVELOPMENT. Mark Ba-
laschak et al. The MIT Center for Inter-
national Studies, June, 1981.

THE UNDECLARED BOMB: THE SPRE-
AD OF NUCLEAR WEAPONS, 1987—1988.
Leonard S. Spector. Ballinger Pub-
lishing Co., 1988.

MISSILE PROLIFERATION: SURVEY OF
EMERGING MISSILE FORCES. Congres-
sional Research Service Foreign Affairs
and National Defence Division. CRS
Report, No. 88—642 F. Revised Fe-
bruary 9, 1989.

HOBBIE CBEPXINPOBOASAUIMUE
KEPAMUKH

INTRODUCTION TO CERAMICS, W.D.
Kingery, H.K. Bowen and D.R. Uhl-
mann. Second Edition. John Wiley &
Sons, Inc., 1976.

SoLip STATE CHEMISTRY AND ITS
APPLICATIONS. Anthony R. West. John
Wiley & Sons, Inc., 1984,

HIGH-TEMPERATURE SUPERCONDUC-
TiIviTY. Reprints from Physical Review
Letters and Physical Review B. The
American Physical Society, 1987.

CHEMISTRY OF HIGH-TEMPERATURE
SUPERCONDUCTORS. A.W. Sleight in
Science, Vol. 242, No. 4885, pages
1519—1527; December 16, 1988.

STRUCTURAL CHEMISTRY AND THE
LocAL CHARGE PICTURE OF COPPER
OXIDE SUPERCONDUCTORS. R.J. Cava in
Science, Vol. 247, No. 4943, pages
656—662; February 9, 1990.

CHEMISTRY OF SUPERCONDUCTOR
MATERIALS. Edited by Terrell Vanderah.
Noyes Publications (in press).

UH®EKLIMH, CBA3AHHBIE
CO CIM Jom

AIDS: ETioLOGY, DIAGNOSIS, TREAT-
MENT AND PREVENTION. Edited by
Vincent T. DeVita, Jr., Samuel Hellman
and Steven A. Rosenberg. Second Edi-
tion. J.B. Lippincott Co., 1988.

OPPORTUNISTIC INFECTIONS IN PA-
TIENTS WITH THE ACQUIRED IMMUNODE-
FICIENCY SYNDROME. Edited by Gifford
Leoung and John Mills. Marcel Dekker,
1989.

PULMONARY INFECTIOUS COMPLICA-
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TIONS OF FIUMAN IMMUNODEFICIENCY
Virus INFECTION. John F. Murray and
John Mills in American Review of Re-
spiratory Diseases. Part 1, Vol. 141,
No. 5, pages 1356—1372; May, 1990.

Part IlI, Vol. 141, No. 6, pages
1582—1598; June, 1990.
SA3BIK ®PAKTAJIOB

THE FRACTAL GEOMETRY OF NATURE,
B.B. Mandelbrot. W.H. Freeman &
Co., 1983,

THE BEAUTY OF FRACTALS. H.O. Peit-
gen and P. Richter. Springer-Verlag,
1986.

FRACTALS EVERYWHERE. M. Barns-
ley. Academic Press, Inc., 1988.

THE SCIENCE OF FRACTAL IMAGES.
H.O. Peitgen and D. Saupe. Springer-
Verlag, 1988.

FRACTALS FOR THE CLASSROOM.
Heinz-Otto Peitgen, Hartmut Jiirgens
and Dietmar Saupe. Springer-Verlag,
1989.

FRACTALS: AN ANIMATED DiIscus-
SION, with Edward Lorenz and Benoit
B. Mandelbrot. H.O. Peitgen, H. liir-
gens, D. Saupe and C. Zahlten (video).
W.H. Freeman & Co., 1990.

KOI'IA TEMITEPATYPA
TJIABJIEHU S HE PABHA
TEMIEPATYPE 3AMEP3AHU S

THE THERMODYNAMICS OF SMALL SYS-
TEMS. T.L. Hill. Parts | and 2. Benjamin
Co., Inc., 1963.

Large Finite Systems in Proceedings
of the Jerusalem Symposia on Quantum
Chemistry and Biochemistry, Vol. 20.
Edited by Joshua Jortner, Alberte
Pullman and Bernard Pullman. Reidel
Publishing Co., 1987.

MicrocLUSTERS. Edited by S. Suga-
no, Y. Nishina and S. Ohnishi. Sprin-
ger-Verlag, 1987.

PHYSICS AND CHEMISTRY OF SMALL
CLUSTERS, Edited by P. Jena, B.K. Rao
and S.N. Khanna. Plenum Press, 1987.

ELEMENTAL AND MOLECULAR CLUS-
TERS. Edited by G. Benedek and Martin
Pacchioni. Springer-Verlag, 1988.

EVOLUTION OF SIiZE EFFECTS IN
CHEMICAL DynNnamMics, Part 2 in
Advances in Chemical Physics, Vol. 70.
Edited by 1. Prigogine and Stuart
A. Rice. Wiley-Interscience, 1988.

THE CHEMICAL PHYSICS OF ATOMIC
AND MOLECULAR CLUSTERS in Proceed-
ings of the CVII Course of the Interna-
tional School of Physics “Enrico Fermi”,
Varenna, Vol. 289. Edited by Giacinto
Scoles and S. Stringari. Societa Itatiana
di Fisica (in press).
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OPrAHMYECKOE
BEUWECTBO
MO4YBbI.
BMONOIMM4YEC-
KWE U SKONOT n-
YECKUE
ACIEKTbI.

P. Tsam

Iep. ¢ anrmn.

B MoHorpadHu aMepHKaHCKOro aBTo-
pa paccMmartpusaioTes npobnemsi dop-
MHPOBAHHA H COCTABAa OPraHH4EcKoro
BELLECTBA MNMOMYMB, €ro JIKOCHCTCMHLBIX
hyHKUHI KaK KOMMOHEHTA ENHHOro
KOMIMJEKCa: XHBbIE OPraHHiIMbl —
OpraHHYecKoe BelllecTBO no4sbi. Ha-
pAdy ¢ TEOPETHYECKHMH BONPOCAMH
00CYK1aK0TCA METONONONHA HCCIeno-
BaHHA H KOHKPETHBIE METOORI, & TaK-
Ae MaTeMaTHYecKHe MOIENH TpaHc-
dopMalHH H HAKOIMUIEHHA B NOUBax
OPraHH4eCKoro BeLUeCcTBa.

ﬂ]‘[ﬂ noYBOBEOOB, AarpoXHMHKOB,
3KOJIOTOB, MHKPODHOJIOTOB.

H3 peuenann: «K HacTosemy spe-
MeHH ONnyONMKOBAHO HEMano MOHO-
rpaduii, mnoOCBALUEHHLIX npobieme
nouseHHoro rymyca. Kumnra P. Tofita
CYUIECTBEHHO, MOXHO CKaizaThk, Kauc-
CTBEHHO OT HHMX OTNHYaeTCA: B Hel
nNpeanaraeTrcs OPHIrHHANBHAS Tpak-
ToBKa npobnemer. . . Haubonee un-
TEpeCHbI B KHHIC paspens!, NOCBA-
LieHHBble TpaHcopMalHH OpraHuye-
CKHX BeLUeCTB noJjJi BIHAHHEM XHBBIX
OprasiiiMoB H 3aBHCHMOCTH OHOTBI
OT OpralHH4Yeckoro BeLlecTBa MNOYBLI
H NpOLECCOB €ro HIMCHCHHA. Ha Pyc-
CKOM HA3bIKE AHAMOMHYHBLIX MOHO-
rpaguii Her» (npod. . C. Opnos).

1991 r. 24 n. Llena 3 p. 90 k.

3akaibl NPHHHMAKOTCA B MarasHHax
HAYYHO-TEXHHYECKON KHHTH.

PACITPOCTPAHEHUWE CEMSH
MYPABbLsJIMU

MYRMECOCHOROUS PLANTS IN AUS-
TRALIA AND THEIR DISPERSAL BY ANTS,
Rolf Y. Berg in Australian Journal of
Botany , Vol. 23, No. 3, pages 475—508;
June, 1975.

DISPERSAL ECOLOGY OF CAREX
PEDUNCULATA (CYPERACEAE): A NEW
NORTH AMERICAN MYRMECOCHORE,
Steven N. Handel in American Journal
of Botany, Vol. 63, No. 8, pages 1071—
1079; September, 1976.

THE COMPETITIVE RELATIONSHIP OF
THREE WOODLAND SEDGES AND ITS
BEARING ON THE EVOLUTION OF ANT-
DISPERSAL. OF CAREX PEDUNCULATA,
Steven N. Handel in Evolution, Vol. 32,
No. 1, pages 151—163; March, 1978.

THE EVOLUTIONARY ECOLOGY OF
ANT-PLANT MUTUALISMS.  Andrew
J. Beattie. Cambridge University Press,
1985.

SEED EcoLoGY, M. Fenner. Rout-
ledge, Chapman & Hall, Inc., 1985.

DIRECTED DISPERSAL: DEMOGRAPHIC
ANALYSIS OF aN ANT-SEED MUTUALISM,
Frances M. Hanzawa, Andrew J. Beat-
tie and David C. Culver in American
Naturalism, Vol. 131, No. |, pages
1—13; January, 1988.

TEHOEHLHWH INNTOBAJIBLHOIO
TOTETIJIEHHU A

ANALYSIS OF THE TEMPERATURE
RECORD. T.M.L. Wigley, James K. An-
gell and P.D. Jones in Dertecting the
Climatic Effects of Increasing Carbon
Dioxide. Edited by M.C. MacCracken
and F.M. Luther. U.S. Department of

Energy, Carbon Dioxide Research
Division, DOE/ER-0235, December,
1985,

EMPIRICAL CLIMATE STUDIES: WARM
WORLD SCENARIOS AND THE DETECTION
OF CLIMATIC CHANGE INDUCED BY
RADIATIVELY ACTIVE GASES. T.M.L.
Wigley, P.D. Jones and P.M. Kelly in
The Greenhouse Effect, Climatic Chan-
ge, and FEcosvstems. Edited by Bert
Bolin, B.R. D00s, Jill Jager and Richard
A. Warrick. John Wiley & Sons, Inc.,
1986.

GLOBAL TEMPERATURE VARIATIONS
BETWEEN 1861 AND 1984. P.D. Jones,
T.M.L. Wigley and P.B. Wright in
Nature, Vol. 322, No. 6078, pages
430—434; July 31, 1986.

SUN AND DUST VERSUS THE GREEN-
HOUSE. J.E. Hansen and A.A. Lacis in
Nature (in press).

HAVKA BOKPYI HAC

BioLoGicaLLY EFFECTIVE ULTRA-
VIOLET RADIATION: SURFACE MEASURF-

MENTS IN THE UNITED STATES, 1974 to
1985. Joseph Scotto et al. in Science,
Vol. 239, No. 4841, Part 1, pages
762—764; February 12, 1988.

THE BUDGET OF BIOLOGICALLY ACTI-
VE ULTRAVIOLET RADIATION IN THE
EARTH-ATMOSPHERE SYSTEM, John E.
Frederick and Dan Lubin in Journal of
Geophysical Research, Vol. 93, No. D4,
pages 3825—3832; April 20, 1988.

INDICATION OF [NCREASING SOLAR
ULTRAVIOLET-B RADIATION FLUX IN
ALPINE REGIONS. Mario Blumthaler and
Walter Ambach in Science, Vol. 248,
No. 4952, pages 206—208; April 13,
1990.

B MUPE
HAMRI

IMoanucano B newars 10.10.90,
Mo opurunan-makety. Popmar 60 x 9 14,
[apuuTypsl Tailve, renuoc.,
OdweTHas neuwarth,
Obvem 6,25 Bym. 1.
bymara ofcernan MNel.
Yen.-new. n. 12,50,
Yu.-ua. n. 16,28,

Yeu. kp.-orr. 51,50,
H3a. Ne 25/7730. 3akas 927.
Tupax 26130 3k3. Llena 2 p.
Hinarenscrso «Mupy»
INockomnevaTn CCCP
129820, I'CT1, Mockea, U-110,
1-if Puxkckuii nep.,2.
HabGpano 8 Mexuiaarensckom
dhoToHabOPHOM LeHTpe
winatenseTsa « Mup»
Tunorpadgms B/O «Bucuitopruiaat»
Fockomnesatu CCCP
127576, Mocksa, Uannickas, 7
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C. Tunbepm
BNONOIrnAa PASBUTUA

B 3-x Tomax: IMep. ¢ aurn.

Hura npepcraenseT cobon dbyHfaMmeHTanbHoe y4ebHoe nocobue, B KOTOPOM
nogpobHO onNucaHbl nocnefoBartenbHble COObITUA OHTOreHe3a u ChopMynUpoBaHbl
OCHOBHbIE TeopeTu4Yeckue rnonoXXeHus. ABTOp KHUMM — OAUH U3 BEAYIMUX cneyuanmnc-
TOB B o6nacTu monekynsipHown reHetuvku. Nepesog cpenad co BToporo usgavua. Ha
PYCCKOM fi3blKe BbIXOAUT B 3-X TOMaXx.

COLEP>XAHMUE:

Tom 1: DopMb! pasBuTUA (PAa3MHOXKEHME OAHOKNETOYHbIX 3YKApUOT; raMeToreHes,
onnopoTeBopeHue, ApobneHune, racTpynsauus, paHHee pa3BuTue NO3BOHOYHbIX).
Tom 2: MexaHu3m knetouHon auddepeHMpoBKH (AeTepMuHaLms, NOCTOAHCTBO reHoMa
" audbdepeHyuanbHan 3KCNPECcCUs reHos, pasnuyHbie NYTU perynayumn 3Kcnpeccumn).
Tom 3: KneTouHsle B3aMMOLENCTBUS B XO€ Pas3BUTUA (PONb KNETOYHON NONSPHOCTY,
BTOPUYHARA MHAYKUMUA, (DOPMUPOBaHME NATTEPHOB, AUCTAHLMOHHbIE KNETOYHbIE B3a-
MMOLENCTBUA U PONb NOPMOHOB, HOPMAarnbHble POCT U OHKOreHes, AeTeEPMUHALUA nona,
3apofibliieBbiA NMyTb).

[ins am6puonoros, MONEKYNApHbiX 6UONOros, reHETUKOB, LINTONOIOB,

a TakXe cTyfleHToB buonorn4eckmx akynbTeToB.

VYenoBHA NOONHCKH
TpexTOMHHK BoifiieT B cBeT B 1991 —1992 rr.
OpuenTuposouHan neHa winanus 8 p. NpH noanHCKe BHOCHTCA 3a1aTOK 2 P., KOTOPbIH 3aCUHTHIBAETCH NPH MONYYCHHH
nocnegrero Toma. Ioanucka npHHUMACTCH MAra3HHAMM, PAcNpOCTPAHAIOLUHMHE NOANKCHLIE WIaHHS.
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B cuedipromem nomepe;

1 A
PLANET
EARTH

SHEPIrUA ANnyA NJAHETbI 3EMNA

SOOEKTUBHOE UCIMONb3OBAHUE 3NEKTPO3HEPI UK

QHEPIMA ANA KOMMEPYECKUX 3[0AHUNA
N XKWUNbIX JOMOB

SHEPITUA ONA NMPOMbLIWNEHHOCTU

SHEPTUA ANA ABTOMOBWIIbHOIO TPAHCIMOPTA

SHEPIrnsd ANA PA3BUBAIOWWXCHA CTPAH

3HEPrMa Ans BOCTOYHOW EBPOMbl, CCCP U KUTAS

QHEPITUA NCKOMAEMOIO TOMJNNBA

AHEPITNA AANEPHbLIX PEAKTOPOB

QHEPIUA CONMHLUA

OQHEPTETUKA HA MEPEXO4HOM 3TATME
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