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C HactynneHunem HOBOIO BEKA, goporve yntarenun!

MycTb 3HaMeHyeT OH BO3POXAEHNEe OTe4eCTBEeHHOU Hayku!

HoBoBe4YHbIN e nogapokK —
HobeneBckass npemuns Xopecy UBaHoBuyy AngépoBy

Jlaypeatsl Hobenesckon

npemun 2000 ropa

Mo dusmke —

X.N.Andépoe, Kpemep, Ox.Knunbu

obeneBCcKass MpEMHUS IO
H(ZI)I/ISI/IKC 3a 2000 1. npu-

cyxaena Kopecy MBano-
Buuy AnpEpoBy (PU3UKO-TEXHU-
JyecKkuil MHCTUTYT UM.A.O.Mod-
¢e, Cankr-Ilerepbypr, Poccus),
Iepb6epry Kpémepy (Kanudop-
HUMCKUIA yHuBepcurer, CaHTa-
bapb6apa, CHIA) u [Ixexky Kunbu
(komnanus <«Takcuc HWHCTPY-
MeHTC», Jannac, CIIIA) 3a co3pna-
HHE OCHOB COBPEMEHHON WH-
(popManIMOHHON TEXHOJIOTHUH.

Kopec MBanosuu AnpEpos
popuincsa B 1930 1. B Burebcke.
C 1952 1. paboraer B PU3UKO-
TEXHUYECKOM WHCTUTYTE
nm.A.®.Modde PAH, rae B 1970 .
MOJYYU YYEHYIO CTEIEHb JJOK-
TOpa (PU3UKO-MATEMATUUYECKUX
Hayk. C 1987 1. — 1UpPEKTOP ITO-
ro MHCTUTYTA. B 1972 1. n36bpan
YJIEHOM-KOPPECIOHAEHTOM,
a B 1979 1. — IENUCTBUTEIbHBIM
wienom AH CCCP.

Tep6ept Kpémep (Herbert
Kroemer) — ypoxenen lepma-
Huu (1928). JJTOKTOPCKYIO JUC-
CEPTALUIO MO (PUBUKE 3AMUTUII
B 1952 1. B TéTTUHTEHCKOM YHU-
Bepcurere. Paboran B pasnuy-
HBIX MHCTUTYTAaX U B 1a60PaATO-
puu komnanuu RCA (IIpuHCTOH,
CHIA). [Ipodeccop ¢puszuku cHa-
4Jaja B YHuBepcurere mrara Ko-

nopano (Boynaep, CIIA, 1968—
1976), a 3arem B Kanmudopuuii-
CKOM YHUBEDPCHUTETE.

Ixexk Kunbu (Jack S.Kilby)
poauicsa B 1923 r. B Ixedpdep-
coH-Cutn (CIIA). Paboraer
B KoMnaHuu «Takcuc MHCTPY-
meHTc>» ([Janmac) ¢ 1958 1
B 1978—1985 rr. 6611 IpOdec-
copoM TexacCKoro yHUBEpPCHUTE-
Ta A&M.

KU Anpépos u IKpémep
YAOCTOECHBI MPEMUU 32 pa3pa-
60TKY MOJYIPOBOJHUKOBBIX Ie-
TEPOCTPYKTYP, HCHOIb3YEMBIX
B BBICOKOYACTOTHOI 3JIEKTPOHU-
K€ M OINTO3JEKTPOHHUKE. TPpyAHO
JIa’K€ TIEPEUYUCIUTH BCE 0O0MACTH
UX IPUMEHEHUS CErofHs. Brico-
KOYACTOTHBIE TPAH3UCTOPHl HA
OCHOBE F'E€TEPOCTPYKTYP paboTa-
10T, HAIPUMED, B JTUHHUAX CHYT-
HUKOBOU CBSI3U. [JMOJHbBIE J1a3€e-
pPBI Ha TETEPOCTPYKTYPAX yIPaB-
JIII0OT MOTOKAMU HMH(POPMAIIUU
B BOJIOKOHHO-ONTHYECKUX Kabe-
JIAX cucTeMbl MHTEpPHET, B IIPO-
UTPBIBATENAX HA KOMIIAKT-JUC-
KaX, B JIA3€PHBIX IPUHTEPAX.
CBETOU3TyYaIOIMUEe JUO/bI HA T'e-
TEPOCTPYKTYPAX 3AMEHIIN JTAM-
1Bl HAKAIUBAHUSA B CBETO(POPAX.

Ik Kunbum HarpaxzaeH 3a
BKJI4J B H300pETEHUE HHTET-
PaTBHBIX CXEM. MHUKPO3JIEKTPO-

HHK4, BBIPOCIIAS HA 3TOM (PyH-
JJTAMEHTE, CTaa OCHOBOU COBpeE-
MEHHBIX TEXHOJOTUH, U TENEPD
HAa MHUKPOYHUIAX BBIITYCKAETCA
MUPOYANIINIA ACCOPTUMEHT
3JIEKTPOHHBIX aIlMNapaToOB — OT
4YaCoB /IO MOIIHBIX KOMIBIOTE-
POB, CHOCOOHBIX KOMAH/JAOBATH
KOCMUYECKUMHU 3O0HAAMHU HJIHU
pEmaTy 3aa4U MEJUIITMHCKOU
JUATHOCTHUKH.

HagasoM COBpEMEHHOU IIO-
JIYIPOBOJJHUKOBOM 3PBI MOXHO
CUUTATh OTKPBITUE TPAH3UCTOP-
Horo agpdpexra B 1947 r. Ix.Bap-
auHoM, B.bparrennom u V.IIOK-
an (Hobenesckasg mnpemus 3a
1956 r.) B TeueHUE HECKOTHKUX
JIET TPAH3UCTOP BBITECHUJ BAKY-
YMHBIE JIAMIIBI OJ1arofaps Cylie-
CTBEHHO MEHBIIUM pa3MepaM
1 3KOHOMHHU 3Hepruu. Bmecro
HECKOJBKUX TBHICAY KOMIIOHEHT
HA BAKYYMHBIX TPYOKAX NOABH-
JIUCh 3JIEKTPOHHBIE CUCTEMBI
C HECKOJIBKUMHU JECATKAMU ThI-
CA4 KOMIIOHEHT Ha TPAH3UCTO-
pax, HO TOXE COEJUHEHHBIX
MEXJYy COOOU NPUNAAHHBIMU
NIPOBOJOYKAMU. CyIIECTBEHHBIM
[1aromM Ha 3TOM NYTU OBLI IEpe-
X0/l OT T€EPMAaHUEBOTO TPAH3UC-
TOpa K KpeMHUueBoMy («Takcuc
HNucrpymenrtc», 1954). IIpeumy-
mIeCTBA TOCJIEAHETO — Oosee
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BBICOKAA TEMIIepATypHas M pa-

TUALMOHHAS CTAO6UIBHOCTD
IUIIOC HAJIUYHE IPOYHOI'O OKUC-
a2, obpasymomero B npubopax
HEOOXOUMbIE JUIIEKTPUYECC-
KHUE IIPOCAOMKU. IIpu 3TOM BbI-
COKHM H4 ATOMHOM YPOBHE OKa-
3aJI0Ch KA4YE€CTBO T'PDAHMUIIBI Pa3-
JleJ1a KPEMHMUSA C €TO TUOKCUTOM.

Hjess KOMOMHUPOBATD HA Of-
HOM  KPHUCTAJJI€  HECKOJIbKO
TPAH3UCTOPOB BBICKA3BIBATACH
eme B Hayane 50-X TOJOB.
Ho Torga KOMmYHCTBOM INOKAa3a-
JIOCh OBl UCMOJIB30BATDH JOPOTO-
CTOSIIIUI YUCTBIM KPEMHUU JUIA
U3rOTOBJIEHUSI MACCUBHBIX 3J€-
MEHTOB (PE3UCTOPOB, KOHJAECH-
CaTOPOB U JAp.), KOTOPLIE JleNa-
JIUCh U3 60Jiee ENMEBbIX MaTe-
puanos. K 1958 1. TexHonaorus
IIPOU3BOJCTBA KPEMHUS CTana
appexrusnee. Ilpuga B 1958 1.
B J1a60pATOPHUI0 KOMHOAHUU
«Takcuc MuCcTpyMeHTC», Knnbu
B TEYEHUE OJHOTO JIETA IPOJe-
MOHCTPHUPOBAJT BO3MOXKHOCTHU
U3TOTOBIEHUA BCEX JUCKPET-
HBIX 3JIEMEHTOB, BKJIIOYas MacC-
CHUBHBIE, HA KDEMHUHU KaK 6a30-
BOM Marepuane. A 12 ceHTa6ps
1958 r. Kunbu npegbaBuil mpo-
CTEHUNIYI0 UHTETPATBHYIO CXEMY,
U3TOTOBJIEHHYIO HAa KPUCTAJIE
repmanus. B ¢pespane 1959 r. on
MO/ AJI MATEHTHYIO 3a5IBKY HA UH-
TETPAIBHYIO CXEMY, B KOTOPOU

Hob6eneecrxue naypeamo. 2000 200a no gu3uxe:
KHUAngpépos, I'. Kpémep, [ Kunou.

TPAH3UCTOP U3TOTABIUBAJICA OBl
10 CYLWECTBOBABIIEH TOI'AA JUP-
Qy3MOHHON TEXHOJOI'UU, IO3-
BOJIAIOMIEI IIOJYYUTb YEPEAYIO-
MUECA B NEPHEHAUKYIAPHOM
K ITOBEPXHOCTH HATIPABJICHUMU D~
n-p (M n-p-n) ciou. Jus ajiex-
TPUYECKOTO  IOJCOEJUHEHUA
K KQXIOMY U3 CIOEB (3MUTTEDY,
643€, KOJUJIEKTOPY) TPeHOBAIOCH
JIOKaJIbHOE BBITPABIUBAHUE.
TpaH3UCTOPH U TACCUBHBIE AJI€E-
MEHTBI COEJUHSIUCH 30JIOTBIMU
MIPOBOJIOKAMH, XOTH B IIATEHTE
YIOMSIHYTA BO3MOKHOCTb CO3/1a-
HHUA KOHTAKTOB IIyTEM HaIlbLIE-
HHA 30JI0TBIX MTOJIOCOK HA MPEJ-
BAPUTENBHO TOATOTOBIEHHBIN
CJION AUINEKTPHUKA.

Torma xe CHerraayucTbl KOM-
nanuu «O3ipyanng DJIeKTpo-

Hukc» (Kanudopuusa, CIHIA)
MNPCUIOKUIN IIIAHAPHYIO TEX-
HOJIOTUIO TIIOJNIYYEHHUS p-1-p

(mnu n-p-n) ciaoes, KoTopas oc-
TAETCA ONPENENAIONIECN U 11O CEN
JIEHb. DTA TEXHOJIOI'U [TO3BOJIA-
€T IMPOILE PEAIU3OBATH DJIEKT-
PpHUYECKOE COEJUHECHUE IIEMEH-
TOB CXEMBI, TAK KaK BCE pabouue
CJION BBIXOJAT HA OJHY IIJIOC-
KOCTb. COOTBETCTBYIOIUNA BAPU-
AHT UHTEIPAJIBHON CXEMBI OBLI
paspaboTaH COTPYJHUKOM KOM-
nanuu PHoncom B daHBape
1959 r. IIpUHLIMUIINAIBHO BaX-
HbIN Bk Hotica — oOHapyxe-

HUE BBICOKOHU aAcopOupylolen
CIIOCOOHOCTH QAJIOMUHUSA KaK
K KPEMHHUIO, TadK U K €r0 OKUCIY,
IIO3TOMY OH IPEJJIOXUI HC-
[IOJIb30BATDb B KAYECTBE MEXKCOEC-
JUHEHUNA ATIOMHUHUEBBIE HAIIbI-
JIEHHBIE TOJOCKUA. XOTA 3ai4BKY
Ha narteHT Hoiic mojan B UIOJE
1959 r,, T.e. mo3xe 3aaBKku Kui-
OMu, MATEHT UM OBbII MOJYYEH
paubmie, B ampene 1961 r.,
a Kunbm — TOIBKO B HIOHE
1964 1. UMEHHO TIaHAPHAS TEX-
HOJIOTUS U AJIIOMUHUM B KA4ECT-
BE MATEPUAIA IS MEXKCOEJUHE-
HUM UCTIOJIL3YIOTCA B COBPEMEH-
HBIX HWHTETPAJIBHBIX CXEMAX.
K coxanenuio, Hoiic ckoHuancsa
B 1990 1. u maypearom Hobenes-
CKOM IIPEMUHU CTATh HE yCIIEIL.
EcrecTBEHHBIM /1aJbHENUIIUM
1aroM B BEI6OpE 6230BOTO MOJY-
MNPOBOJHUKOBOTO  MaTepuana
CTaJI IEPEXOJ] K aPCEHUAY I'dl-
g GaAs KaK NPeJCTABUTEIIO
coequHeHUuu A, By. bonpmas mu-
pHHA 3aNPELIEHHOM 30HBI £, (1.5
3B Bmecto 1.1 3B y Si) obecne-
4uBA€T OOJIEE BBICOKYIO pajua-
LUOHHYIO CTOMKOCTb U BO3MOX-
HOCTb PaboThl IPUOOPOB A0 60-
JIe€ BBICOKUX TeMIlEpatyp. XoTs
JIIS TIOJIYIIPOBOJJHUKOB TUIIUYHO
BO3pacCTaHHUEC a(ppexTuBHON
MACCBL 3JIEKTPOHOB C POCTOM BE-
JIUYUHEL E,, B GaAs 3Ta macca 3a-
METHO MEHbIIE, yeM B Si. OTCIo-
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1a — 0OoJiee BBICOKAS MOJBUK-
HOCTb 3JIEKTPOHOB B GaAs, a ciie-
JJOBATEJIBHO, M OOJbIINE TIpe-
JI€JIbHBIE YACTOTHl PAbOTHl NPU-
60poB. Kpome TOro, 3JeKTpPOH-
Hoe crpoenne GaAs TakKOBO, 4TO
HECKOJIBKO BBIIIIE IHA 30HBI IIPO-
sogumocTu (Ha 0.4 3B) mHaxo-
JUTCST 00ACTh, B KOTOPOM 3a(-
(peKkTUBHAA MaCCa CYIECTBEHHO
6onpmie (a 3HAYUT, IOJBUXK-
HOCTb — MeHbpme). C pocToM
3JIEKTPUYECKOTO IIOJNA CPEAHAA
3HEPTUSA ITEKTPOHOB U COOTBET-
CTBEHHO HX YHCJIO B 3TOH JO-
MIOJHUTENbHON JOJUHE YBEJIU-
YUBAIOTCA, IO3TOMY CHa4ana
MIPOUCXOJUT 3aAMEJJIEHUE POCTA
TOKA, 4 3d4TEM BEJIMYMHA TOKA I1a-
jJaer. JupdepeHuanbHasA 3ICK-
TPONPOBOJAHOCTb CTAHOBUTCS
OTPHUIIATENBHOU, U O6iaropaps
3TOMY B 0OpasIie BO3ZHUKAET re-
HEpPAUA BBICOKOYACTOTHBIX KO-
Jie6bauui. DTO SIBJIEHUE, U3BECT-
Hoe Kak addexr IanHa, HAMIO
MPAKTUYECKOE IPUMEHEHUE.

Bce 310 CcrUMynuMpoBanlo Co-
BEPIIEHCTBOBAHUE METOJOB IIO-
snyyeHus GaAs. I[Tnonepamu B 06-
JIACTU (PUBUKHU U TEXHOJIOTUH I10-
JYIPOBOJJHUKOBBIX COCIUHEHUN
AyuByn mpubopoB HAa UX OCHOBE
6boimn  [Kpémep, T.Benbkep,
H.A.Topionosa, A.P.Perens. Ogna-
KO 6osee BBICOKAA CTOUMOCTD
Marepuana GaAs, ero nOBBIIIEH-
Hasl XPYIKOCTB, 4 TJIABHOE, OTCYT-
CTBUE JUINEKTPUKA, TOAXOJAIIE-
IO B Ka4€CTBE M3OJALUOHHOTO
MaTepHand, He MO3BOIUINA apce-
HUJy T'a/UIMAg KOHKYPUPOBATH HA
PaBHBIX C KPEMHUEM B MUKDPO-
3JICKTPOHHUKE.

3aTo GaAs omnepexaer Kpem-
HUM C TOYKU 3PEHUA OITHYEC-
KHUX CBOICTB M HCIOJb30BAHUA
B ONITO3JIEKTPOHUKE, MMOCKOJIbKY
BEPOATHOCTb M3JIYYEHUA TIPU
PEKOMOUHAIINU HEPABHOBECHBIX
3JIEKTPOHOB U AbIPOK B GaAs Ha
HECKOJIBKO MOPSAIKOB BBIIIE, YEM
Yy KpPEMHHUA. DTO OOYCIOBIEHO
pa3aUYUEM BO B3AMMHOM PACIIO-
JIO)KEHUU 30H (IIPOBOJUMOCTU
U BAJIEHTHOI) B IPOCTPAHCTBE

KBA3MKMMITYJIbCOB.
JlaBHO Ka3aJaCh 3aMaHYUBON
naesa NCIIOJIb30BATH BMECTO

OJJHOPO/IHBIX ITOTYIIPOBOJHUKO-

BBIX KPUCTAMIOB (IIO-PA3HOMY
JIETUPOBAHHBIX — JUISL CO3/[aHUS
p-n nepexoja) HUCKYCCTBEHHO
CUHTE3UPOBAHHBIE reTepo-
CTPYKTYPBI U3 PA3TUYHBIX OJY-
IIPOBOJHUKOB. BriepBbi€ €€ BbI-
ckaszan Hloxknu (1951), mpenno-
JKUBIIUH B OGUIOAPHBIX TPaH-
3UCTOPAX UCIOJIb30BAThH B Kade-
CTBE 3MUTTEPA MOJYIPOBOJHUK
C 60osbIIEN, YeM B 00J1ACTH 6A3HI,
BeauuynHoOn E, Ecau mogo6parh
TAKYIO MAPY MOJYIPOBOJHUKOB,
y KOTOPBIX PA3HHUIA B BEJIUYNHE
E, 6yfeT CcO31aBaThCs, HANPU-
MEp, 34 CYET PA3HON BBICOTHI
NOTOJKA  BAJEHTHOM  30HBI,
TO CUMMETPHUIO MO HHKEKIHUU
3JIEKTPOHOB U ABIPOK (B IPOTHU-
BOTOJOXHBIX HAaNPaBICHUAX),
MIPUCYIIYIO OOBIYHBIM p-72 IEepe-
XOJaM, MOXHO  HAaPYLIIUTb.
B gaHHOM ciydyae MOXKHO IIPaK-
TUYECKU UCKIIOYUTh WHKEKIIHUIO
JBIPOK U3 643bl B 3MUTTED. AJI-
GEPOB C COTPYAHUKAMU I1OKA3A-
JIU, 4TO NPU ITOM KOHIIEHTpPA-
U HUHXEKTHUPOBAHHBIX U3
3MUTTEPA B 043y 3JIEKTPOHOB
MOKET CYHIECTBEHHO MIPEBBICUTD
KOHIIEHTPAIIUIO JIOHOPOB
B 3MUTTEPE, CHOCOOHBIX IIO-
CTABJIATDH JEKTPOHBI IPHU NOHU-
3a1UU (JOMOJHUTENbHBIE 3JIEK-
TPOHBI NOCTYHNAIOT U3 BHEIIHEN
1enu). Buepssie HAOIIOJATD 3TO
ABJIEHUE CYNEPUHXKEKIIUU YJa-
J0Ch rpynne Andépona.*
Bospmas 3acayra Kpémepa
B 3TOM 06JIACTHU COCTOUT B PE/I-
JIO)KEHUU U3MEHATb COCTAB IO-
JIYIIPOBOJJHUKOBOTO  COE€JUHE-
HUSI C KOOPJUHATOM TAK, YTOOBI
IUIABHO HU3MEHATH 3JIEKTPOHHBIC
XAPAKTEPUCTUKU, HATIPUMED BE-
anuuny E, BosHUKawIee Ipu
3TOM «KBA3U3NEKTPUIECKOE» TTO-
JIe, B OTJIMYME OT BHEIIHETO dJIE-
KTPUYECKOI'O MOJA U BHYTPEH-
HETO 3JIEKTPUYECKOTO MOJS p-1
IEPEXO/a, MOXKET JABUTATh DJICK-
TPOHBI U ABIPKU B OJJTHOM U TOM

* HarmmoMHMM, 4TO OOBIYHO OTPHLIATEIbHBIN
MPOCTPAHCTBEHHBIN 3aPsA]] MIOHU3UPOBAHHBIX
AKIENITOPOB, BO3HUKAIOMHNIT B 061aCTH 6a3bI
MPYU UHXKEKIUN JbIPOK U3 HEE B IMUTTED, CY-
IECTBEHHO OI'PAHUYUBAET 3JIEKTPOHHYIO UH-
JKEKLIUIO B IIPOTUBOIIOIOKHOM HAIIPABICHUM.
B uTore mioTHOCTb MHKEKTHUPOBAHHBIX B 623y
3JIEKTPOHOB OKA3bIBAETCS MEHBIIE ITIOTHOCTH
OCHOBHBIX HOCUTEJIEH B SMUTTEPE.

JK€ HANPABJICHUU. DTO HANULIO
MIUPOKOE MPUMEHEHHUE B IPUHO-
pax Ha IeTEPOCTPYKTYPaAX.

B 1963 1 JKUW.Andépos
u P.®.KazapuHOB M HE3ABUCUMO
I'Kpémep npuaymanu KOHCTPYK-
LU0 MHKEKIIMOHHOTO JId3epa Ha
JBOMHOM TIeTEPOCTPYKTYpE, IO-
JOOHOU CTPYKTYpE OUIOJSAPHO-
ro Tpansucropa. Ilpeamnonara-
JIOCh CPEAHIO O6JACTh (4HAIOT
0a3e) cpenatb U3 MOJYIPOBOJ-
HUKA C MEHBIIEH BEIUYNHOU E,,
B KOTOPOM (B OTAUYUE OT TPAH-
3UCTOPA) COCTOSIHUS U IIEKTPO-
HOB, U JABIPOK JIEXKAT HUXKE IO
9HEPIUU, YEM COOTBETCTBYIOIHUE
COCTOSAHUA B 0O0JIACTAX CJIEBA
U cripasa. Takue 1a3epsl JOJKHbI
ObUIH OB 06AJATh CYNECTBCH-
HBIMH IPEUMVIIECTBAMU IO
CPAaBHEHUIO C MHXKEKIHMOHHBIMU
Jla3zepaMu Ha p-7n Nepexonax,
npeaToXKeHHMu B 1961 T
H.I'bacoseiM, O.H.KpoxuHbMm
n 10.M.ITOIOBBIM M BIEPBLIE peE-
AJTM30BAHHBIMU P.Xomnom
B 1962 1. (32 pyHmaMEHTAIBHBIC
paboThl, MPUBEAIINE K CO3MAa-
HUIO YCUJIUTEIEN U TEHEPATOPOB
HA4 OCHOBE MA3€PHOTO M JI43€P-
Horo npunuunos, H.I.bacos,
AM.IIpoxopos u Y.TayHC moiuy-
gt B 1964 r. HoGeneBCKyio
npemuio.) Ho wu3-3a 60iabpmux
IIOPOTOBBIX TOKOB JIA3€PHI HA p-
n MEPEXOAAX PAOOTAIU TOJIBKO
B MMIIYJIbCHOM pEXHME U NIpHU
HU3KUX TEMIIEPATYPAX.

B rerepomnazepax ¢ gBOMHOM
WHXEKIIUEN IJEKTPOHOB U JIbI-
POK HOCUTENN <«KBA3UIJIEKTPU-
YECKHUM» IIOJIEM MOIYyT CO6HU-
paTbCAa B TOHKOU O61ACTHU MOJTY-
NPOBOJHUKA C MaJIOU BEIUYU-
HOU E,. OHU OYIYT YAEPKUBATH-
C1 B 3TOMU O6OIACTU AAXKE INpPHU
O0JIBIIUX CMEIEHUAX B IIPOIMY-
CKHOM HAaIpaBJeHUU (YTO He-
BO3MOXHO B p-7 MHEPEXOJAX).
MMEHHO B 3TOM 00/IACTH, I'lI€ JO-
CTUTAETCSI WHBEPCHASI 3aCEJIEH-
HOCTb, U BO3MOXKHA U3Ty4dTENb-
Hasl pEKOMOMWHAIIUSL.

Kpome Toro, n3-3a 3aMeTHOM
PAa3HUIBI B JUINEKTPUYECCKUX
NOCTOSHHBIX KOHTAKTUPYIOIHNX
MOJYIPOBOJAHUKOB 3JIEKTPOMAT-
HUTHBIE BOJIHBI OKa3bIBAIOTCS
34NEPTBIMU B 3TOM CPEAHEM
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C0€, MO3TOMY IOCJHEIHUNA UT-
paeT posab BOJHOBO/A.

OcTaBasoCh HAUTU MOAXOMS-
Y0 IeTEPOCTPYKTYpPY. [Tapa Ha
oCcHOBE Ge UM Si HE roJuIach U3-
32 CWJIBHOTO PA43JIMYUA B Mapa-
METPAX HX KPUCTAJNIUYECKUX
penreTok.* OMHON U3 COCTABIIA-
IOMIUX Mapbl MOT CTATh XOPOIIO
UCCJIEJOBAHHBIA K 9TOMY BpeMe-
Hu GaAs. Ho Ha mape ¢ no4ru
COBHNANAIOIUMHU MApPpaAMETPAMU
pemerku Ge—GaAs He yaanoch
MOJYUYUTh  JaXXe€  HHXEKIIHUIO
(1960). TIpuMepHO TOI/MA IKE
KpéMep Hauyan HOIBITKU HU3IO-
TOBUTDB I'€TEPOCTPYKTYPY GaAs—
Si, B KOTOpPO¥ COBMEMATUCH ObI
ONTUYECKUN 31eMeHT Ha GaAs
U MHTErpaabHAasA CXeMa Ha KPEM-
HUH, OJJHAKO CTPYKTYPHl C Tpe-
OYyEMBIMU MaPaAMETPAMHU JO CHUX
IIOP HE BBIPAIIEHBI.

Ha rerepocrpykrype GaAs—
GaP,15AS0ss I'pynne AndEposa
yAAJIOCh OCYIECTBUTb Ja3€p-
HBIM PEXUM, MPABLA, TOJBKO
IIpU HU3KOU TEMIIEPATYypE.

[leperoOMHBIM MOMEHTOM
B (PM3UKE, TEXHOJOINU U TEXHU-
K€ TeTEPOCTPYKTYP CIAEAYET CUH-
TAaTh peanusanuio B 1967 r. yHU-
KaJIbHOIM  CTPYKTYphl  GaAs—
AlGaAs IpaKTHUYECKU C MOJHBIM
B34UMHBIM COOTBETCTBUEM IAPa-
METPOB PEIETOK. DTO OLHOBpE-
MEHHO U HE3ABUCUMO OBLIO CHe-
JIaHo rpynnon Anpéposa u B Mc-
CJIEJOBATENBCKOM LIEHTpE
um.T.Yorcona (CHIA) X.Pynnpex-
TOM U JIxK.Bygosnom. Takum o6pa-
30M, KPOME OTMEYEHHOU BBHIIIE
Onpefensaomed POIU ATIOMUHUASA
B «coapyxecTBe» ¢ Si u SiO, anda
TEXHOJIOTUU MHTEIPATbHBIX
CXEM pemammed 0Ka3anach
POJb ATIOMUHHUSA U B «COJPYKECT-
Be» ¢ GaAs 1J1s1 TEXHOJIOTHUU IreTe-
POCTPYKTYp U IIPUOOPOB HA MUX
OCHOBE. OTMETUM KCTATH «CO-
JPYKECTBO» AIIOMUHUSA B CILIIABE
¢ xene3oMm ((peppyMm), Ha3bIBAE-
MoMm AJIOEP u peMOHCTpUpPYIO-

# B mocneHue rofibl JOCTUTHYT 3HAYMTEITb-
HBII IPOIPECC B MOTYYEHUM COBEPIIEHHBIX
TEeTEPOCTPYKTYP Ha mape Si—Ge U ux coenn-
HEHMUAX. BUNOJIAPHBIE TE€TEPOTPAHIUCTOPDI
C 3MUTTEPOM M KOJUIEKTOPOM M3 KPEMHMS,
a 6a3ort n3 crmasa GeSi paboTaoT 0 YaCTOT
120 ITw, 1 yKe BBITYCKAIOTCA MUHTEIPAIbHBIC
CXEMbI Ha X OCHOBE.

UM OOJNBHION MATrHUTOCTPHUK-
LUOHHBIN 3(P@EKT.

Ha aTo¥t cTpykType B 1969 T.
rpynna Angéposa co3iana HU3-
KOIIOPOI'OBBIM MMIIYJIbCHBINA JId-
3ep, paboTAIOMMUNA TPU KOMHAT-
HOW TEMIIEPATYPE, U BBICOKOI (-
geKTuBHBIE CBETOJUO/HI,
a4 BCKOpE MW LEJIBbIN PAJl APYIUX
NPpUOGOPOB (COTHEUHDBIE IEMEH-
ThI, OUIIOIAPHBIE TETEPOTPAH3U-
CTOPBI, TAPUCTOPHBIE TIE€PEKIIIO-
qaTenn).

Hacrosamui B3pbIB UHTEPECA
K I'€TEPOCTPYKTYPAM BO3HHUK I10-
CJle TOTO, KAaK OBbLI JOCTUTHYT
pEXUM HENPEPLIBHOU TI'eHepa-
IIUU IIPU KOMHATHOU TEMIIEPA-
Type B cucreme GaAs—AlGaAs.
Coobmienue 06 23TOM OBIJIO
ONny6IUKOBAHO HE3aBUCUMO
JBYMA I'pynnamMu — AnpEpPOBBIM
c coaBropamu wu MH.Xasacu
n M.Ilanumem (ImocnegHue Io-
CJIAIN CBOIO CTATBIO B II€YATH HA
OJIUH MECAI] ITO3XKE).

B 21O XK€ CTPYKType METO-
JOM MOJYJIUPOBAHHOIO JIETUPO-
BAHUSA YAAJIOCH YBEJIUYUTH IO-
JBUKHOCTb  3JIE€KTPOHOB  HA
MHOTO MOPAJKOB 11O CPABHEHUIO
C OJHOPOJHBIMHU IIOJYIIPOBOJ-
HUKAMU. g 3TOro JOHOPHYIO
IIPUMECH BBOJAT IIPU POCTE 4aC-
TH TETEPOCTPYKTYPHI C OOIbIIEN
BEJIMYMHON E, HO IPEKPAMAIOT
JIETUPOBAHUE TIPUOIU3UTEIBHO
32 100 A 10 mavana pocra mosny-
IIPOBOJHUKA C MEHBIICH BEJIU-
YUHOU E,. DHEPrEeTUYECKUI yPO-
BEHb IIPUMECHOIO 3JIEKTPOHA
OK43BbIBA€TCA BBIINIE KPAsg 30HBI
MIPOBOJMMOCTU IOJYIIPOBOJAHU-
Ka C MEHbBIIEH BEJIUYUHOU E,
I[TO3TOMY B3JIEKTPOHBI yXOIAT
C IPUMECH B 3Ty OOIACTD, 4 MO-
CKOJIbKY IIOJIOXXMUTENbHO 3aps-
JKEHHBIE MOHBI IIPUMECH HAXO-
JATCA TO0OJaJIb, BEPOATHOCTH
paccesHus JIEKTPOHOB HA HUX
pe3Kko ymeHbmaerca. Mcnoib3o-
BAHUE TAKOM I'E€TEPOCTPYKTYPHI
B KA4eCTBE KaHaJIa IIOJIEBOI'O
TPAH3UCTOPA TO3BOJIHUIIO LOBEC-
TH NPEJEIbHYIO YACTOTY €r0 pPa-
60T1H! 10 600 I'T1I.

Kcraru, Kak pa3 Ha TAKUX —
MOJYJIHUPOBAHHO  JIETUPOBAH-
HBIX — CTPYKTYPaX BIIEPBBIE HA-
OJIIOAAJICSA KBAHTOBBINA 3P PeKT

XoJj1a, KakK [EJOYHCIECHHBIN
(Hobenesckaa npemusa K.pon
Knutuunra, 1985), Tak u Jpo6-
Hpii (HobGenesckaga mnpeMmus
PJladpnuHa, lMrépmepa
u J1.10yu, 1998).

OuyeHb BaXHBIM BKJIAJIOM
B PAaCHIUPEHUE BO3MOXKHOCTEH
TFeTEPOCTPYKTYP CTATO HCHOJb-
3opanue rpynnou Andpéposa
YETBEPHBIX TBEPJBIX PACTBOPOB
IIOJYIIPOBOJHUKOB IPYIIIIBI
AuBy, Hanpumep InGaAsP, nos-
BOJIMBIIIEEC HE3aBUCHUMO H3MeE-
HATb  NAPAMETPBl  PENIETKHU
U 3JEKTPOHHOIO  CHEKTPA.
Ha 3Tol OCHOBE OBIM CO3JAHBI
Ja3epel B UHPPAKpaCHOI 0b1a-
CTHU CIIEKTPa AJs BOJOKOHHO-
ONTUYECKON CBSA3U M J43€PHI
B BU/IUMOM JIUAIIA30HE.

HanpHeiiee yjay4dmeHue ma-
PAMETPOB TETEPONAAZEPOB MPO-
M30IJIO IPHU IEPEXOJIE K COBCEM
y3koit (100 A u menpme) cpen-
Hel yactu. O0JacTU TAKOM HIU-
pUHBl (IOPAAKA JAUHBI BOJIHBI
ne Bponnsa 371€KTPOHOB U [IbI-
POK) HA3BIBAIOTCSA KBAHTOBBIMH
sIMaMU. B pesyibrare KBaHTOBA-
HUSl JIBUJKCHUSL 3JIEKTPOHOB HA
TAKOM KOPOTKOM OTpPE3KE MOBeE-
JICHHE 3JIEKTPOHOB U JILIPOK CTa-
HOBUTCS JIBYMEPHBIM. ITOCKOJIB-
KY B IBYMEPHOM CJIy4a€ MJIOTHO-
CTU DJIEKTPOHHBIX U JBIPOYHBIX
COCTOSIHUI HE 3ABUCAT OT dHEP-
AU, NapaMeTPHl pabOTHl TAKUX
J123€pOB C1a00 3aBUCAT OT TEM-
epaTypul. YMEHBIIECHUE JKE TOJI-
IMUHBI OO6JACTU C UHBEPCHOM 34a-
CEJICHHOCTBIO HE IPHUBOJUT
K IIOHWXCHUIO MOIIHOCTH I'€HE-
panuu no JByM NpuUdYuHaM. Bo-
MEPBLIX — W3-34 YBEJIUYECHUSA
KOHIIEHTPAIlUU HEPABHOBECHBIX
HOCHUTEJNEN B KBAHTOBOM sAME
IIPU TOM K€ TOKE NHXEKI[UH, BO-
BTOPBIX — 34 CUYET (PAKTUYECKU
pEaANU3YIONEroCs CBEPXU3Iyda-
TEJIBHOTI'O COCTOSIHUS. *

# VI3-32 KBAHTOBAHUS COCTOSHUA B 30HE IIPO-
BOZIMMOCTH (BAJIEHTHOM 30HE) KBAHTOBOM
AMBI IPYIIIMPYIOTCS B YPOBHH, HA KOTOPbIX
3JIEKTPOHBI (JILIPKK) XAPAKTEPUBYIOTCS €U~
HOH BOJIHOBOM (PyHKIMEH. [To3TOMY IPU IBU-
JKCHMU TIOIIEPEK AMBI Y BCEX HOCUTEICH (pa3a
BOJIHOBOM (PYHKLIMM COXPAHACTCS HEU3MEH-
HOMH, IIPU PEKOMOMHALIMM OHU M3JIy4aiOT KO-
I'€PEHTHO, U MHTCHCUBHOCTb M3JIy4CHUA CY-
IIECTBEHHO BO3PACTACT.
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Xumusa

B 1988 r. rpynne Andéposa
yAAJIOCh HAa TETEPOCTPYKTYPE
C KBAHTOBOH SIMOU CHU3UTH IO-
POTOBBII TOK 10 PEKOPJHO HU3-
KOI Benu4uHbI (=40 A/cm?). Jla-
3€pBl HA TETEPOCTPYKTYPAX C CaA-
MOOPTAaHU3YIOIMKUMHUCSI KBAHTO-
BBIMU TOYKAMHU, B KOTOPHIX JIBU-
JKEHHUE 3JIEKTPOHOB U JBIPOK OT-
PAaHHUYEHO M KBAHTYETCSA 1O
BCEM TPEM HAINPABIECHUAM, 00-
JIAIAIOT eIe OOJIBIIEH, YeM J1a3€e-
pbl Ha KBAHTOBBIX SIMAaX, TEMIIC-
patypHOIl cTabuabHOCTHIO. ITO-
MIPEXHEMY BO IJIABE ITOr'O IEP-
CHEKTUBHOTO HAINPABJICHUS Ha-
XOAUTCS HEYTOMUMBIN UCCIELO-
Baresb AnpEPOB.

[lonroe Bpems HE yAaBaIOCh
CO3/1aTh TOJYIPOBOJHUKOBBIC
J1a3ephl, KOTOPbIE PaboTaIu ObI
B roJlybom vactu cuekrpa. I[Ipo-
6nemy pemmn C.Hakamypa, co-
3/1aB TeTePOCTPYKTYpBl GaN—
InGaN. CHavasna ¢ uX HOMOIIBIO
OH H3TOTOBUJI COOTBETCTBYIO-
M€  MOIIHBIE  CBETOAUOJBI

[To xummm —

(1994), a
(1996).

Takum o6pasom, paboTaio-
e Cervac IIPU KOMHATHOU
TEMIIEPATYPE CBETOJUOJBI U JId-
3€pPBl HA TETEPOCTPYKTYPAX IIe-
PEKPBIBAIOT BECh ONTUYECKUU
Juana3od. Ha ocHoBe UX KOM-
OUHAIIUU YK€ CYIIECTBYIOT CBE-
TOOUOABI 6EJIOTO CBETA.

B Hacrosmee BpeMs AKTUBHO
HA4aJa4Ch AEATENBHOCTD IO pea-
JIM3ALMU TETEPOIA3EPOB HA TAK
HA3BIBAEMBIX T'€TEPOCTPYKTYPaAX
BTOPOTO PO/, B KOTOPHIX 3JIEK-
TPOHBL U ABIPKU NPOCTPAHCT-
BEHHO  pasHeceHbl  (InAs—
GaAs—AISb). Ha nepcrnexkrus-
HOCTb TAKMX CTPYKTYP YKa3bIBAJ
B cBoux paborax Kpémep eme
B 80-€ rojiml.

A cam Kpémep ceruac 3aHU-
MA€TCA TeTEPOCTPYKTYPAMU TIO-
JYIPOBOJHUK—CBEPXIPOBO/JI-
HUK, UCCIEAYd NMPOO6IEMY HaBe-
JICHUS CBEPXIPOBOJUMOCTH
B CHUCTEME 3TEKTPOHOB KBAHTO-

34TCM U JId3CPhBI

BOI siMmbl InAs—AISb, koHTaKTU-
pyIomen Co CBEPXIIPOBOAANIUM
HHOOHEM.

HccnegoBanusa IOJYIPOBOJI-
HUKOBBIX T'€TEPOCTPYKTYP IIPO-
JIOJIKAIOTCSL IUPOKUM (PPOHTOM*,
[Tonyden 1Lenbld pAjf TAKUX BaX-
HBIX (PYHZAAMEHTAJIbHBIX DPE3YJlb-
TATOB, KaK HaOmOIeHue 0603e-
KOHJIEHCAIIUN 3KCHUTOHOB, 6J10-
XOBCKUX OCHUJIAIIUNA 3IEKTPHU-
YeCcKOTo TOKa. MimeeTcss 60JIbIION
3a71eJ1 B PEMIEHUH 33/a4 (DYHKIIU-
OHAJIbHOM 3JICKTPOHUKH, [I€JIAI0T-
Csl IEPBBIE IATU B CO3JAHUU JJIe-
MEHTHOM 623bI KBAHTOBOT'O KOM-
npotepa. I103ToMy MOXHO Haje-
SIThCSL, YTO 34 PabOTHI B 3TOU 06-
JIACTU OYAET MPUCYKICHA CIIEe HE
ojgHa HobeneBckas npeMusl.

©4nen-kopp. PAH 10.B.Kommaes
MockBam

% O COBPEMEHHOM COCTOSIHUM 3TUX PaboT
B Poccuu cm.: Konaes FO.B, Cubenvour HH, Tit-
mogpees B.b. O (pusuke 1NOIyIPOBOJHUKOB
B ceropusmHen Poccun // Tlpupoaa. 1998.
Ne8. C91—99.

A.Xurep, A.Mak-Ouapmug, X.Cupakasa

06€eNeBCKasg NPEMUS IO

xumuun 3a 2000 1. npu-

CYy’XK/I€EHA AMEPUKAHCKUM
uccnesoBarenam Anany Xurepy
u Anany Mak-JImapMujly ¥ AI0H-
CKOMY XUMMKY Xujgeku Cupaxa-
BE 34 «OTKPBITUE U PA3BUTHE 00-
JIACTHU IEKTPONPOBOJAINIUX I10-
JIUMEPOB>.

Anan Xurep (Alan J.Heeger)
poauncs B 1936 1. B 1. Caifokce,
mTaT ArioBa, CIIA. Bricmiee 06-
pa3oBaHUE TOJYYUI B IITATE
Hebpacka, JOoKTOpoM (PHIOCO-
¢uu cran B 1961 r. B VHHBEpPCH-
tere mrara Kanudopuus B bep-
k. C 1962 1. pa6oran B IleH-
CUJIIBBAHCKOM YHUBEPCHUTETE, C

1982 r. pykoBoaut MHCTUTYTOM
IIOJIUMEPOB MU OPTAHUYECKUX
TBEP/IBIX MATEPUAJIOB NPU VHU-
Bepcurere mrara KanudpopHusd
B CanTa bapb6ape.

Anan Mak-Iuapmug (Alan G.
MacDiarmid) pogunca B 1927 1.
B rrMacreprone B Hosoi1 3enaH-
auu. Beicmiee 06pa3zoBaHUE IIO-
JIy4UJI B YHUBEPCUTETE CBOEH
CTPaHBI, JOKTOPCKYIO AUCCEPTA-
W10 3amuTua B 1953 1. B Buc-
KOHCHUHCKOM YHUBEPCHUTETE, 4
yepes ABa roga — B KemOpux-
ckoMm. Tpaxpganun CIOA. C
1956 1. paboraer B YHUBEpPCHTE-
Te mrara I[leHcuabBaHuA U C
1988 1. 3aHUMAET TaM JIOJIXK-
HOCTb Ipodeccopa XUMUU.

Xujgeku Cupakasax (Hideki
Shirakawa) poauics B 1936 1. B
Tokuno. JJOKTOPCKYIO CTEINEHb
MOJIYYHUJ B TOKUHCKOM TeXHOI0-
IMYCCKOM HHCTUTYTE B 1966 T.
Boiee 20 neT 3aHMMAJICSA IPETIO-
JJABAHNEM M HAyYHBIMH HCCJIC-
JoBaHuAMU B MHCcTUTYyTE MaTe-
puanoBeseHUs NpU YHUBEPCHU-
Tere roposa Llyky6a, ¢ 1982 . u
IO HACTOAIIEE BPEMS 3dHHUMAET
TaM JIOJDKHOCTh Hpodeccopa
XUMHUH.

Hcropua co3anus 3J1€KTPO-
NPOBOJIANINX ITOTUMEPOB, 4YACTO
NPENOJHOCUMAS KaK IIpPUMEP

# B pyCCKOM TPAHCKPUIILIMKA OH U3BECTEH CIIe-
nuanuctam Kak Hlupakasa. — IIpumen. peo.
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Xumusa

CIY4aMHOM yAa4u, HA4Yaaachb C
nonydyenus Cupakason s 1971 —
1974 rr. cBOOOJHBIX MJIECHOK MO-
JUaneTuAeHa. B o1HOM U3 cCOTEH

OIIBITOB 10 CUHTE3Y 3TOTI'O IIOJIU-
M€pa HBIHEMIHUN HOOENIEBCKUN
jaypear, a TOrja Hay4HbIM CO-
TPYAHUK J1200PATOPUU XUMUUE-
CKUX pPECypCOB B TOKHICKOM
TexXHONTOTNYECKOM HHCTUTYTE,
HUCHOJIb30BAJ OMMUOOYHO BBICO-
KyI0 KOHLEHTPALUIO KaTaau3a-
TOpA. Pe3ynpratoMm 31O OmuU6-
KU OBLJIIO OOPA30BAHUE IIPEKPAC-
HBIX CEPEOPUCTBIX IUIEHOK IIO-
JIMALETUIEHA C XAPAKTEPHBIM
METANINYECKUM OJIIECKOM.
Xumuk Mak-Iuapmug u pu-
3UK XUTE€P U3Y4aJIU B TO BPEMA B
OunagenbPuu METANINYECKUE
CBOMCTBA HEOPIaHUYECKOTI'O IO~
auMepa — HUTpuja cepbl (SN)..
Max-JuapMuz BIEPBbIC BCTPE-
Tuacsa ¢ CUpaKaBOU HA CEMUHA-
pe B Tokno, BO BpemMsa KOTOPOTO
OHU OOCYIUIN yAWBUTENbHBIE
CBOIICTBA CBOOOJHBIX IJIEHOK
NOJIMALETUNIEHA, U AMEPUKAH-
CKMU XUMHUK NPUTTACUT SATNOH-
CKOT'o KoJjuiery B IleHCHIbBAH-
CKUM yHUBEpPCHUTET. 3JeCh OHU
BMECTE C XUT'€POM 3AHAINUCDH 110~
HCKOM CIIOCOOO0B, KOTOPBIE I103-
BOJMWIN 6B CUHTE3UPOBATH IIO-
JIUMEPHBIE TJIEHKU C 3JIEKTPO-
NPOBOJAIIMMHU CBOUCTBAMHU. M-
CIIEQOBATENAM yAAIOCh JOOUTD-

Hobenescrue naypeamo. 2000 200a N0 XUMUU:
AXuzep, AMax-Auapmuo, X.Cuparxasa.

Cs1 J)KEJIAEMOTI'0 34 CUeT 06paborT-
KU TIOJIMALETUJIEHA MapaMU ra-
JIOTEHOB — 6poMa HJIH HOJA.
VienbpHas 3J€KTPONPOBOJAHOCTD
NEPBLIX MOJU(PUIUPOBAHHBIX
TAKUM CIIOCOOOM IJIEHOK YBEU-
YMJI4Ch B MUJIJIMAP] Pa3 U COCTA-
Busa 1000 (Om-cMm)™'. Yepes He-
CKOJIbKO JIET CXOJHBIE PE3Y/IbTa-
TBI OBUIN TTOJIYYE€HBI HA JIECATKAX
JAPYI'UX [IOJUMEPOB C CUCTEMOU
CONPSKEHHBIX CBA3EI, KAK U B
MOJIEKYJIE IIOJHAlleTUIEHA. B
1977 1. Cupakasa, Xurep, Max-
JuapMujg 1 Ap. OnybJIHUKOBAIU
pE3yaAbTaThl MCCACJOBAHUI B
KpaTKOM coobmeHun «Synthesis
of electrically conducting
organic polymers: Halogen
derivatives of polyacetilene
(CH).»» («CuHTE3 3IEKTPONPO-
BOJSIIIUX OPraHUYECKUX MOJU-
MEPOB: TaJIOTEH-NIPOU3BOJHBIE
noauanerunena (CH).») B XKyp-
Hane «The Journal of Chemical
society». ITo3ke OHM HAIIU OII-
THUMAJIBHBIC YCIOBUSA CUHTE3A U
MOJU(PUKAIIUY, OIATONAPS YEMY
yeAbHAs NPOBOJAUMOCTb ITOBBI-
CHUJIACH 10 YPOBHS IPOBOAUMOC-
TH AJTIOMUHUSA U JAXKE MEJU.
Hrak, Xurep, Mak-Iuapmupg
n CupakaBa IOKa3ajaH, 4TO MO-
JUGPUIUPOBAHHBIN TaJIOTEHAMU
NOJNALETUIEH MOXKET IPOBO-
JOUTh TOK HOYTU KAK MeTaal. 3a
CYET YEro CTAHOBUTCA NMPOBOJI-

unc-mn3omep

TpaHc-nsomep

!\\\\\\\!

H3omepb; nojauvauemulera
(CH)..

HUKOM TOKd4 OPIraHUYECKHUN IMO-
auMmep? Ero Mosexkysna COCTOUT
U3 YePEeyIOIMUXCs, CONPAKEH-
HBIX, OJUHAPHBIX (G) U JBOM-
HBIX (G+m) CBA3EH, IPU 3TOM T-
CBA3U CIa060 JTOKAJU30BAHBl U
06pa3yI0T OOHIYIO T-3JCKTPOH-
HYIO CHUCTEMY CONPSKEHUSA, KO-
TOpPAasA OXBATBIBAET BCIO MOJIEKY-
J1y. DTOT IPOCTEUIINH 110 XUMU-
YECKOM CTPYKTYPE MOJUMEP MO-
JKET CYLIECTBOBATb B yUC- U
mpanc-u30MEPHBIX  (POpPMax.
bonee ycTOMYUBHIN mparc-u3o-
Mep oOpasyercs us yuc-popmbl
B XOJ/I€ TEPMUYECKOH, XUMUYEC-
KOU unn (poTOU30MEPUBAIIUN U
06€eCcneuynBaeT  OOJBHMIUHCTBO
YHUKAJIbHBIX 3JIEKTPOPU3UUEC-
KAX U OIITUYECKUX CBOMNCTB IIO-
nauanetruseHa. OHU B CBOIO OYe-
peab ONPEaEeasIIOTCS TAKUMH Ta-
paMeTpaMu CUCTEMBI COMIpSKe-
HUA, KAK IIUPHUHA 3ANPENEHHON
30HBI, MONAPU3YEMOCTb U TH-
MEPIIONAPUIYEMOCTD.
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Xumusa

Y1Oo6B NOIUMEP-IIONYIIPO-
BOJHUK (C MUPUHOMN 3aNpeIieH-
HO¥M 30HBI JUIA MParnc-GOPMBI
1.5 3B) cray) IpOBOAHUKOM TO-
K4, HY’)KHO CO3/1aTh HOCUTEJIH 3a-
pAaa BAONb MOJUMEPHOU IEITH.
st 3TOro HEO6XOAHUMO OJHH
WA HECKOJBKO 3IJEKTPOHOB
VAAIUTh U3 CUCTEMBI TM-CONPs-
JKEHUS WX T0O0ABUTH K HEl. JJo-
CTUTHYTb 3TOT'O MOXKHO OKMCIIU-
TEJIbHON MOJAU(PUKALMEHN ITOJIU-
Mepa UOJJOM

[CH], + (3/2)x], =

= [CH].* + x5, (D)
NPUBOJAIIEN K HIBATUIO JIEK-
TPOHA U3 CUCTEMBI CONPAKEHNUA,
MJIN BOCCTAHOBUTENBHOM MOJIM-
duxranuen HaTpueM, KOTOPBIH
CJIYKUT JJOHOPOM 3JIEKTPOHA

[CH], + xNa =
= [CH],* + xNa*. (2)

B pesyabrare B moaumepe
BO3HUKAIOT MOJIOKUTEIbHO WU
OTPHULIATEIBHO 3APpAXKEHHBIEC
KBA3UYACTHUIBI — IOJAPOHEL. B
MOJIEKYJIE KAXKABIN U3 HUX UMEET
nporusonon (1) wmim (2), no-
JBIDKHOCTB KOTOPOTI'O BJOJb I1O-
JIMMEPHOU LENN CUIbHO Orpa-
HUYEHA M3-32 KYJOHOBCKOIO
NPUTAKEHUA MONAPOHOM. [Ipn
BBICOKOH CTENEHU MOJAU(PHUKA-
LU IOJIIPOHBI OObEAUHAIOTCS B
napbl C 06PA30BAHUEM 3APSIKEH-
HBIX COJIUTOHOB. OTHU YIUBHU-
TE€NbHO IOABUXKHBIE YACTULBI
IO/, BO3/JJEHMCTBUEM INEKTPUYEC-
KOTO IIOJIA U OOECIEUYUBAIOT BbI-
COKYIO NPOBOAUMOCTD IOJIHME-
POB C CHUCTEMOM COIPSAKEHHBIX
cBasen. PaKTUYEeCKH OH4 Orpa-
HUYEHA TOJBKO Je(EKTAMH, KO-
TOPBIE MEHAIOT MEXAHU3M IIPO-
BOJUMOCTH M 34CTABIAIOT T-
3JIEKTPOHBL MPBII'ATh C OJHOU
LIeNU Ha APYIYIO.

OrkpeiTue Xurepom, Mak-
Juapmugom u CUPaKaBOH BbICO-
KON 3IEKTPONPOBOAHOCTH MO-
JU(PUIHUPOBAHHBIX IIOJHUMEPOB
OK43aJI0 HUCKIIOYUTEILHOE BIIM-
AHUE HAd HAYKY O IIOJUMEPAX,
IIOJIOKHUIJIO HAYaAJI0 HCCIE/0BA-
HUAM «CUHTETUYECKUX METaJ-
JIOB» U MOCJIYXKHUJIO OCHOBOM /I
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IIOJIYYEHUS 1EJIOTO Psijla HOBBIX
Marepuaaos. [Iposojdamue 1mo-
JIUMEPHBIE MATEPUAJIBl CTAJIHU
IIPUMEHATBCSA B KAYECTBE UHIU-
OUTOPOB KOPPO3UH, AHTUCTATH-
YECKUX IOKPBITHUI, 3AMHUTHBIX
3KPAaHOB OT 3JEKTPOMAI'HUTHO-
I'O M3JIYUYEHMUs, 4 TAKXKE CIYKUTh
ST CO3JJAaHUSI UCTOYHHUKOB TOKA
U OII'TUYECKUX OKOH C PETYIUPY-
€MOU 0612CThIO IPO3PAYHOCTH.

B nocneguue 10 yneT mosBu-
JIACb BTOpas T'E€HEpALUs IOJY-
IIPOBOJHUKOBBIX IOJHUMEDPHBIX
Marepuanos. Ha uX OCHOBE KOH-
CTPYUPYIOTCA OpPraHUYECKHUEC
TPAH3UCTOPHI, CBETOAUOMABI H
JUCIIJIEN, TTOJHMMEPHBIE J1A3E€PHI
U COJIHEYHbBIE 6ATAPEU.

107 10°
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(@)
~

10°

4UCTBIN
repMaHum
HUXPOM

S Melb

S cepebpo

K

Co3fgaHue MJIEHOYHBIX CBE-
TOJAUOJOB W JHUCILUICEB O6a3upy-
€TCs Ha 3JICKTPOJNIOMUHECLICH-
nuu. TOHKHE JIEHKU CONPSKEH-
HBIX MOJHUMEPOB TUNA HOaude-
HUJECHBUHWJICHOB MOTYT I'C€HE-
PUPOBATH CBET, €CJIM OHU HAXO-
JATCS MEXJY JBYMSI 3JIEKTPOAA-
MM, OJUH N3 KOTOPBIX CIYKUT
HUCTOYHUKOM 3JIEKTPOHOB, 4
BTOpOU — JbIpOK. Korpa uepes
TAKOE YCTPOMCTBO MHPOIYCKAIOT
IIOCTOSIHHBIN TOK, 3JEKTPOHBI U
JBIPKU PEKOMOUHUPYIOT B OObE-
M€ IJIEHKHU U B OJIMMEPHBIX I1e-
NAX BO3HUKAIOT BO3OVXKIECHHBIC
COCTOSIHHS, CIIOCOOHBIE JTIOMU-
HECIIUPOBATH. [JIMHA BOJHBI
(1IBET) JIOMMHECUEHIIUN 3ABU-
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DOU3UOJIONUA. MEAULIMHA

CUT OT IMIMPUHBI 3ANPENIEHHON
30HBI IIOJIMMEPA U MOXKET JIEI'KO
PEryIupoBaThCI IOCPELCTBOM
XUMHUYECKOU MOJgu(pUuKanuu. B
3TOM — BAXKHOE NPEUMYIIECTBO
OPTaHUYECKUX ITOJYIPOBOJHU-
KOB II€pPEJI HEOPraHUYECKHUMU.
ViKe Ha4yaT IPOMBIIIJIEHHBIN BbI-
IIYCK IIOJMMEPHBIX IJICHOYHBIX
JIUCIUIEEB C PA3MEPOM H306pa-
)keHusa 100x100 nukcenen.
HacpllmeHHbIE TOJIUMEPBI —
HA4MJIOH, IIOJUTHIIEH, ITIOJTUCTU-
pOJI U MHOI'ME JECATKU JPYIUX,
— IIOJIyYECHHBIE B IIEPBOU 4YET-
Beptu XX B., CJIYXKAT YeIOBEYEC-
CTBY B KAYECTBE KOHCTPYKIIUOH-
HBIX MATEPUATIOB, U3OIALUOH-
HBIX IIOKPBITUN U T.J. MHorue
IIOJIMMEPHBIE M3JACIUSA IIPOYHO

o

BOIIUIM B HAII OBIT. B mocnennen
TPETU BEKA CHUHTE3UPOBAHBI
NPOBOJAIIUE U IIOJNYIIPOBOJAHU-
KOBBI€ IIOJIUMEPBI C COIPIKECH-
HbIMM CBa3aMU. Ilpucyxaenue
Hob6eneBCcKOM NMpeMUU MO XHU-
MHU 32 pabOTHl B 3TON 00J1ACTU
CTAJI0 3HAMEHATEIBbHBIM COOBI-
THUEM [JJI BCEX, KTO 3aHUMAECTCH
UCCIE€NOBAHUEM M CO3JLaHHUEM
IIOJMMEPHBIX MOJIEKYJIAPHBIX U
HAaHOKOMIIO3UIIMOHHBIX MaTe-
pHaIoB.

MOXHO C YBEPEHHOCTBIO CKa-
3aTb, 4TO B XXI B. OYAYT OTKPHI-
TBl HOBBIE CBOHCTBA IOJIUMEPOB
C CUCTEMOM CONPSAKECHHBIX CBfA-
3¢ U CO3JaHbl BBICOKOYIIOPSL0-
YEHHbIC OPraHUYECKUE MATEPHU-
anel. Her COMHEHUN, YTO OHHU

HAWUAYT IPUMEHEHUE B JIEKTPO-
HUKE (11 CO3/aHHUS ONTUYEC-
KHUX KOMIIBIOTEPOB), (POTOHUKE
(o TeHepanMuu BBICHIMX Tap-
MOHUK U Pa3pabOTKU JIA3€POB
HOBOT'O THUIIA) U JJIS MOJYyYEHUA
HOBBIX BBICOKOTEMIIEPATYPHBIX
CBEPXIPOBOJHUKOB. A «BUHOU

BCEMY» — 3KCIEPHUMEHTAJIbHAA
omun6Kka CUPAKABBL U I'AJIOTCHU-
pOBaHNE IOJHALETUIEHOBOU
IIJICHKH, BBIIIOJIHEHHOE HOOE-

JIEBCKUMU JIaypeaTaMHu IOCJIE-
Hero roja 20-ro cTojeTus.

© B.M.KOOGpAHCKHH,

JOKTOP XMMHUYECKUX HAYK
WHCTUTYT XUMHUYECKOHN (DU3UKHU UM.
H.H.Cemenosa PAH

Mocksam

$M3NONOrMU U MeANLMHE —

A.Kapnccon, M.lpuurapa, 2.Kengen

o6eeBCKasg NpPEMUS 110

(pU3UOJIIOrUU U MEJULIU-

He 32 2000 r. npucyxzae-
Ha TPEM  HCCIEJOBATEIAM:
MBEACKOMY (PapMaKOJIOTy Ap-
Bujy Kapiccony n JByMm amepu-
KAdHCKHMM HeHpobuosoram —
[Mony Tpunrapay u dpuky Ken-
JIeJ1y 32 OTKPBITHUS, KACAIOIHECS
«IIepesadyy CUT'HAJIOB B HEPBHOU
CUCTEME».

Apsujg  Kapiaccon  (Arvid
Carlsson), oguH u3 HaTpuap-
XOB HEUPONCUXO(PAPMAKOJIO-
rum, poaunca B 1923 r. B Vica-
pe (IIsenua). B 1951 1. okoH-
YMJI MEJAULUHCKUHA (PAKYIBTET
JIyHACKOTO YHUBEPCUTETA,
B KOTOPOM HadaJ pabGoTaTh ac-
CHUCTEHTOM Npodeccopa HA Ka-

denpe dapMaKoIOruu.
B 1959 r. moay4us JOKHOCTD
npodeccopa GapMakoIOTUuu

B ['€T€60PIrCKOM YHUBEPCUTETE,
rpe u npopaboran 6€CCMEH-
HBIM 3aBeAyomuM Kadeapoi
10 CBOE€M oTcTaBku B 1989 r.
B HacrodAmee BpemMa NpoOOIKA-
€T HAYYHBIE HCCIEJOBAHUA HA
3TON Kadenpe.

AMEpUKAHCKUN  OHUOXUMUK
ITon I'punrapp (Paul Greengard)
poauscs B 1925 1. B Hpio-Mopke.
CreneHbp JOKTOpa (puaocodpuu
noay4ui B 1953 1. B YHUBEpPCUTE-
Te um.Jx.JonkuHca B bantumo-
pe, mocie dYero mnpopadoral
MIECTh JIET B PA3HBIX OMOXUMU-
YECKUX JIabopaTopusax B JIOH]O-
He U B berecae. HeECKOIBKO seT
BO3TJIABIAN OMOXUMHUUECKUE HC-
CJIEJOBAHUS B (papMalneBTHUEC-
KO¥M KoMmmaHuu leiru, a B 1968 r.
NPOJO/KUI KaPbEPY YHUBEPCHU-
TETCKOTO  Y4E€HOTO, BHayYaJle
B Mene, ac 1983 1. (4 g0 CUX IOP)
PYKOBOJAUT 1a60PATOPUEN MOJIE-
KYJAPHON U KJIETOYHOU HEUPO-
ouosoruu B POK(dennepoBCcKOM
yausepcutere B Hpio-Mopke.

[Ipu3HaHHBIA IMOHEDP UCCIIE-
JOBAHUH CUHANTUYECKUX OCHOB
obyuenuss Opuk Kenpen (Eric
Kandel) poauncs B 1929 1. B Be-
HE, HO BCKOpPE 3MUTPHUPOBAJ
¢ poaurensmu B CHIA, rpe
B 1956 I. OKOHYMJ MEJUIIUH-
ckmit paxyasrer Hpi0-MOpKCKO-
ro yuusepcurera. Jlo 1965 1. pa-
6oTan ncuxuarpom B lapsapjc-

KOM MEJAHUIUHCKOM HHCTUTYTE
B bocToHE, 2 3aTEM CBSI3AJ CBOIO
cynp0y ¢ KOonmymMOUHCKAM yHH-
sBepcureTroM B Hbio-Mopke, e
A CENYAC BO3IVIABIAET OJHY H3
BEAYIIUX 1a60paTOPUN MHUPA,
3AHUMAIOIUXCSI U3YICHUECM MC-
XaHHU3MOB AMSATH.

Kakue paboTel O6BEJUHSIOT
BCEX TpeX jaypearos? 1o peme-
HUIO HO6EIEeBCKOrO0 KOMHUTETA,
NpeMUa NPUCYXKAEHA 34 IHO-
HEPHBIEC OTKPBITHUS, KACAIONUECS
ONPEJEJIEHHOIO BU/A NEpeJadun
CUI'HAJIOB OT OJHOHN HEPBHOU
KJIETKH K APYTroi, 0603HAYAEMO-
ro KaK «MeJUIEHHAd CUHANITUYEC-
Kas rnepepada». YToObl INOHATS,
KaKOBO MECTO U 3HA4YECHUE Ta-
KOU KJIETOYHON KOMMYHUKAIIUU
B pabore MO3ra, 06paTumcs
K UCTOPUHU HCCIEJNOBAHUSA CHU-
HAaIITUYECKUX CBA3erd. Mcropus
3Ta IOJHA JAPAMATHU3Ma, HAy4-
HBIX KOJIJIM3UM, U MHOTHUE U3 €€
3TANOB yX€ OBIJIM OTMEYEHBI
Hob6eneBcKkuMU NpeEMUSAMU.

B XIX B. CZIOKHOCTb CTPOEHUA
U NEPEIUIETEHUA KIETOK B HEPB-
HOM CUCTEME JIaBAJIA OCHOBAHUA

OPHPOJA « Nel « 2001



GOU3UOJIONUA. MEAULIMHA

Hobeneecrxue naypeamo. 2000 200a no Pu3uonozuu u meouyumne:
A.Kapaccon, I1.I'punzapo, 8.Kenoesn

JYMaTh, YTO HEPBHBIE KJIETKH CO-
€/IMHEHBI MEX/y COOOI PETUKY-
JAPHBIMU WJIM NPOTOILIA3MATH-
YECKUMU CBA3SIMU B EIUHYIO
cerb. OJHUM M3 OCHOBHBIX 34-
IUTHUKOB 3TOU TEOPUHU OBbLI
UTANbAHCKUI HENPOAHATOM
K.TonpJxu, KOTOPBIA HU3006pen
MMOJYYUBIIUI €I0 HMMs CIIOCO6
OKPA4CKM OT/IEJbHBIX HEPBHBIX
KJIE€TOK. PyxXHyna «peTuxkyasapHas
TEOPHUS» B 3HAUUTEIBHOU CTEIE-
HU Osarojaps paboram 61ecTs-
IEr0 MCIAHCKOI'O HEMPOAHATO-
ma C.Pamon-u-Kaxansa: OoH wuc-
MOJIb30BaJI METOJ TOJbIXKU 15
JEMOHCTPALUU JUCKPETHOCTHU
HEUPOHOB, B3AUMOJIENCTBYIO-
WX JPYT C IPYIOM 4epe3 CIIENH-
AJIM3UPOBAHHBIE KOHTAKTBHI.
B 1906 1. PamoH-u-Kaxasnp nomny-
yn1 HoGeNeBCKyIo NPEMHUIO, KO-
TOPYIO 110 UPOHUU CYABOBI pa3-
JENnI CO CBOUM HENPUMUPHU-
MBIM ONIIOHEHTOM [OIbIKY.
TepMuH Jisg 06O3HAYECHUS
30H KOHTAaKTOB MEX/ly HEPBHBI-
MU KJIETKAMH BBEJ AHTJIIHUUCKUNU
Helipopusuonor Y.llleppuHr-
TOH. B 1890-X rojax npu noaro-
TOBKE pa3fiesa O HEPBHOM CHC-
TEME JUISL PYKOBOJCTBA IO (pU3U-
OJIOTUHU OH CTOJIKHYJICS C HEOO-
XOAUMOCTBIO KaK-TO O0603Ha-
YUTh COECAUHEHUE MEXKAY HEU-
ponamu. Kaxk 1mosxe BCIOMHUHAI
caMm C3p Yapab3, OH NPEITOKNI

peRakTopy pykKoBojgcTtsa M.doc-
TEPy TEPMHUH «CHUHJAECM», OfHA-
KO mpuarenb Pocrepa, 3HATOK
OBpUIINAA M CHELUAIUCT IO
JPDEBHEIPEYECKOU JIUTEPATYypE
Bepenn mocoBeTOBAI UCIIONb30-
BATb CJIOBO «CHUHAIIC» — TEPMHUH,
CTABIIMHN C TE€X NOP OJHUM U3
KJIOUEBBIX B HAyKE O MO3I€.
B 1932 r. lleppuHITOHY (COBME-
CTHO ¢ DO.0.DapuaHom) 6bL1a
npucyxjaena Hob6enesckas mnpe-
MU 34 UCCIENOBAHUA (PYHKIIUI
HEPBHBIX KJIETOK.

B Hauane XX B. cpeau puszno-
JIOI'OB TI'OCIIOJCTBOBAJIO IIpEJ-
CTABJICHUE, YTO CHUIHAJIBL OT
KJIETKH K KJIETKE IEePEAAIOTCA de-
pe3 CHMHANC C MOMOIIBIO 3JIEKT-
PUYECKUX MMIYAbCOB. OJHAKO
HUCCJIEJOBAHUSA HEMELKOIO (pu-
suosiora O.JleBu, pycCKoro yue-
HOTO A.@.CaMOMIOBA M AHIJIMU-
ckoro wuccnegosarena [Jlenna
MOKa3aJyu, YTO M3 OKOHYAHUU
HEVPOHOB BBIJEIAIOTCA XUMHUYE-
CKHE€ BCIIECTBA, KOTOpPBIE IIEpe-
JAa0T MHMOPMALUIO K IOCTCU-
HAIITUYECKOU KJIETKE. OTU BEIle-
CTBA IIOJIYYU/IU HA3BAHUE HEUPO-
MEINATOPOB. XPECTOMATUNHBIM
IIPUMEPOM CTAJIA UCTOPUSL O TOM,
4TO CXEMY JKCIEPUMEHTA, HIPU-
Bejuero JIeBu K OTKPBITUIO I1EP-
BOTI'O HENpPOMEAUATOPA — alle-
THUJIXOJIMHA, — OH YBUJIEJ BO BCEX
peranax Bo cHe. K cepenune 30-x

roJJOB XMMHYECKAdA TIepenada
HEPBHOTO HMIYJIbCA IOJYIUIA
YK€ CTOJbKO MOATBEPKICHUMA,
gro B 1936 I. ABYM U3 €€ MePBO-
OTKpPBIBATENEN — O.JleBn
u I'llerfnry — ObUIa NPUCYXKIECHA
Hob6eneBckas npemusl.

MoseT 6bITh, TIOCIAETHUM H3-
BECTHBIM VYE€HBIM, KOTOPHBIH, BO-
NPEKU HEYMOJHUMBIM JOKa3a-
TEJIbCTBAM, YIOPHO BBICTYIAJ
MIPOTUB XUMHUYECKON IPUPOJIBI
CUHANTUYECKON IIEpejayu, ObLI
yyeHukK Hleppunrrona JIxK.OKIC.
Ero oTpuijaHue 3anio Tak jane-
KO, YTO OTKa3bIBATBHCS OT CBOUX
B3TJISIAOB OBLJIO HEBO3MOXKHO.
Tak mo KpaiHell Mepe Ka3alocCh
DKJICY JO TEX NIOP, IOKA OH HE
BCTPETUIICA BO BpeEMs padOThI
B Kanbeppe ¢ OJHUM U3 CAMBIX
HEOPTOJOKCAJIBHBIX  (PUITOCO-
¢dos XX B. K.Ilonmepom, sMur-
pPUPOBABIIUM B ABCTPAJIUIO M3
AscTpuu. ITonmep cymesn OBbICT-
pO 0OKa3aTb CBOEMY HOBOMY
JIPYTY, 4TO TJIaBHBIM TOPOK B Ha-
YK€ — HE COBEPIIATbH OIINOKH,
4 YyIOOpCTBOBATH B HUX. «Te u3
HAC, KTO OOUTCA MOJABEPTHYTH
PUCKY OIIPOBEPKEHUA CBOU
upeu, — ropopui Ilonnep, — He
y4aCTBYIOT B HAY4YHOI UIpE».
1 B 1945 1. DKIC NyO6IUYHO 3a-
SIBUJI 006 OTKA43€ OT CBOUX HPO-
HIJIBIX B3TJIAJOB M NPUCTYIHI
K M3YYEHUIO XUMHUYECKUX MEXA-
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HU3MOB CHUHAITUYECKOUN Iepe-
nauyn. Ero 6mectdmue Uccueno-
BAHUS MPHUHECTU €My B 1963 T.
Hob6eneBcKyo nIpeMHuIo. DTa Ha-
rpajsa 3aUKCUPOBANIA JOCTUT-
HyTblC HEHPODU3NOIOTUEH YC-
II€XW B IIOHUMAaHHUU MEXAHU3-
MOB MEpeJadyud MeJUuaTopaMu
(Ha mpuMmepe aUeTUIXOJINHA)
NEKTPUYECKUX CUTHAJIOB MEX-
Jly HEPBHBIMHU KJIETKAMU.

OpHako yxe B 50-e rognl Ccra-
JIM TOSBIATBCS JIOKA34TEIbCTBA
TOTO, YTO IIEHTPAJIbHAs HEPBHAA
CUCTEMA MCHOIb3YET B CUHAICAX
HE OJIUH WJIH /IBA, 4 TOPA3/10 60JIb-
me HerpoMeguatopos. Ilpuuem
HEKOTOpBIE M3 HUX BEAyT cebs
MHAYE, YEM ALICTHUIXOJINH.

Ocob6eHHO HEOOBIYHBIMU
OKa3aJIUCh KAaTEXOJAMHUHOBBIC
HEUPOMENUATOPBl — JOPAMUH,
HOPAJPEHAINH U AIPEHATNH, —
KOTOpblE OOPA3YIOTCSI B HEPB-
HBIX KJIETKAX M3 NOCTYIIAIONEN
C MUMEN aMUHOKHUCIOTHl THPO-
3UMHA MOCPEACTBOM CIEAyIONEd
HENU PEAKIUHN: TUPO3UH — JTH-
TUJPOKCU(PEHUTATAHUH — [1O-
¢paMUH — HOpPAJPEHAJIUH —
AJ|pEHAJINH.

OpHa U3 OCOOEHHOCTEHN Ka-
TEXOJIAMHUHOB COCTOHUT B TOM,
4TO B MO3I'€ OYEHb MAJIO HEUPO-
HOB, CHHTE3UPYIOMUX  UX.
W3 npubauzurenbHo 50—100
MJIDJ] HEPBHBIX KJIETOK B MO3I€
YeJOBEKA, BEPOATHO, TOJBKO
okoso 0.001% HeUpOHOB, pac-
IIOJIOKEHHBIX JIOKAJIbHBIMU
IPYNIAMU, UCIIONB3YIOT 3TH Me-
auatopbel. OZHAKO 3TO KOMIIECH-
CHUPYETCSL TEM, YTO OKOHYAHUSA
KATEXOJAMUHOBBIX HEHPOHOB
O4YE€Hb MIHUPOKO PACHPOCTpaHE-
HBl IO HEPBHBIM CTPYKTypaM,
OYKBAJIbHO «3a/UBAsA>» BBIIENAE-
MBIM MEAUATOPOM KJIETKU MO3-
ra. Hampumep, Kaxablli U3 OKO-
J10 10 TBIC. CUHTE3UPYIOWUX J10-
¢aMUH HEUPOHOB B YEPHOM
CyOCTAHIIUU MO3ra KPBLIC 0Opa-
3yeT npuMepHo 500 ThIC. CHHAII-
TUYECKUX OyTOHOB B HEOCTpPHA-
TyME — CTPYKTYPE HEPEAHEIO
MO3T4d, CBA3AaHHOM C perysinuen
JBHMIKCHUH. Y 4YEIOBEKA YUCIO
6YTOHOB OZHOHN JO(PAMHUHOBOI
KJIETKHU MOJKET JOCTUTATH 5 MJIH.

CHayaJjia noJiarajy, 4yTo B I1e-

0a3anbHblg

NoOHbIe
LONU 4

dyepHas
cybcTaHums

IIymu pacnpeoenenus
oopamuna (6vL0es1eHO YEemom)
6 mo3ze. Ymom
nelpomeouamop
cumnmesupyemcs 6 wepHoli
cybcmanyuu mosza, a 3amem
pacnpeoensemcs no nepeHvim
cmpykmypam, pezyaiupyrousum
08U2AMENbHYI0 AKMUBHOCMb.
Hepuyum oopamumra 8
0A3aANbHbLX 2AMH2NUAX
npueooum K mpemopy u
puzuonocmu — xapaxmepmoim
cumnmomam 60ne3rnu
lHaprxurncona.

M PEAKLIMHI CUHTE3d KATEXOJIA-
MHHOB JO(DAMUH JUIIb IpEIIe-
CTBEHHUK HOPA/IPEHATINHA U HE
BBINTOJTHAET MEJUATOPHBIX
dyHkuu. OJHAKO MIBEJACKUNU
¢gapmakosor Apsuj Kapiaccos,
pa3paboTaB  BBICOKOYYBCTBHU-
TEJIbHBI METOJI ONpPE/CICHU
JodaMuHA B HEPBHOHN TKAaHHU,
MOKAa3aJ, YTO KAPTHUHA €ro pac-
NpeJeNneHus B MO3re€ HE MOBTO-
pAET TAKOBYIO JUIA APYTUX KaTe-
XOJAMHUHOB. B yacTtHOCTH, UpE3-
BBIYATHO BBICOKHM OKa3aJI0Ch
cojepxaHue JodaMHUHA B HEO-
crpuartyme. M, Kak 1 1 Ipyrux
KATEXONTAMUHOB, KOHIIEHTPAIUsA
JoaMuHa PE3KO Majana IMOJ
BO3JIEMCTBUEM pe3epIuHa —
npemnapara, UCTOMIAIONETO 3a-
MACHl KATEXOJAMUHOBBIX MEHUA-
TOPOB B CHHANTHUYECKUX IIy-
3pIpbKax. IIpu 3TOM OJHUM H3
NNOOGOYHBIX JIEUCTBUN pE3EPIIN-
Ha ObBUIO TOABJIEHUE Y KHUBOT-
HBIX CHMIITOMOB, HaIIOMHUHAIO-
mux 601e3Hb [lapKUHCOHA —
32007€BAHUA HEPBHOW CHUCTE-
MBI, X4PaKTE€PUIYIOIETOCA TH-
JKEJIBIMU PACCTPOUCTBAMHU PETY-

JALNUN ABUKEHUHN. COIIOCTABUB
BCce 3TU (akThl, KapiccoH BbI-
crynui B 1958 1. na Karexona-
MHUHOBOM cuUMHosuyme B berec-
ne (CIIA) co cmenon rumnore-
300, COIVIACHO KOTOpOU poda-
MHUH — CAMOCTOSTEIbHBINA MEaHu-
ATOp B MO3T€, YbU (DYHKIIUU CBS-
3aHBI C IKCTPANUPAMUJHOU CUC-
TEMON pPEryJaluud JBUKECHUM.
OH TakXe NPEeANONOXKHUI, 4TO
0one3np [TapKUHCOHA BBI3BAHA
HEHOPMaJIbHO HHU3KHUMU KOH-
LEHTPAIUAMU JodpaMuHa B 6a-
32JIbHBIX TAHIVIMAX. DTAa TUIIOTE-
32 MOJIy4YMJa TOATBEPXKIECHUE
yke B 1961 1., KOT/1a B MO3TE Ta-
LIUEHTOB, YMEPHIUX OT OOJIE3HU
[MTapkuHcoHa, ObIa HM3MEpPEHA
KOHIIEHTpAaL U fodaMUHA.

Ho Kapiccon cpenan ciuenyo-
UM IIar: CTaa JaBaTb KPbICAM
C MCTONIIEHHBIMHU PE3EPIUHOM
3anacamMu jgodamuHa L-purupg-
POKCU(PEHUITAIAHUH (L-0O-
DA) — npeAmeCcTBEHHUK CUHTE3A
nogamuHa. DTO HE TOJBKO BOC-
CTAHOBUJIO KOHLICHTPALMIO [O-
pamuHa B MO3re, HO U BEPHYJIO
JKUBOTHBIM CIIOCOOHOCTBH K HOP-
MaJbHBIM JABMXKXeHHUAM. OTCIO/NA
CJIEOBATIO JIOTMYECKOE IIPELIIO-
JIOKEHUE, YTO OOJIbHBIX MAaPKUH-
COHU3MOM MOXKHO JIEYUTb C IO-
moibio L-IODA. Y 1eficTBUTEb-
HO, NEPBBIE UCIBITAHUA, IIPOBE-
JICHHBbIE B KOHIIE 60-X I'OJIOB, IIO-
Ka3aJIM, YTO Yy TAKUX OOJIBHBIX,
MOJIYYABIIUX B TEYEHUE HECKOJIb-
KHMX HEJIEIb BBICOKHE J03bI L-JJO-
®A, HacTylmaer 3HAYUTEIbHOE
yiaydmeHue. CErojiHsA 3TOT IPUEM
OCTAE€TCS OJHUM H3 CaAMBIX 3(-
(PEKTUBHBIX METO/IOB TEpaNUU
NPpU NAPKUHCOHU3ME. *

[ToMuUMO yCHemHONU 60pbOBI
C MAapKUHCOHU3MOM, pPaOOTHI
Kapnccona npusenu K nMOHUMA-
HUIO ZIEVICTBUA LIEJIOTO PALA APY-
I'NX OCHOBHBIX NCHUXOTPOIHBIX
npenaparos. Hanpumep, oH no-
Ka3aJI, YTO HEUPOJICIITUKU — JIE-
KapCTBA, UCIIOJIb3yEMBIE IIPU JIE-
YEHUHU MU30(PPEHUN — BIUAIOT
Ha CHUHAITHYECKYIO Iepeaavy

* [Togpobnee cm: Kanayn A.Il1., XKu -
2oanvyes M.B., IIleey B.HM. KoHcCr-
PYMPOBAHUE JIEKAPCTB sl JIEUEHUsT 6OIE3HU
IapkuHcoHa // Hpupoaa. 2000. Ne6. C.68—77.
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B MO3re, 6J0KUPYS AOPAMHUHO-
BbIE penentopsl. B 1975 1. oH
BBEJI MOHATHUE <«AYTOPELENTOP»
11 0603HAYEHUSI KATEXOJIaAMU-
HOBBIX PEIENTOPOB, PACHIOJO-
JKEHHBIX HA CAMUX CUHTE3UPYIO-
MUX KATEXOJAMHUH HENPOHAX
U UTPAIOMHNX BAXXHYIO POJb B UX
pabore. Kpome Toro, Kapiccon
BHEC OOJIBIIOM BKJIAJ B CO3Ja-
HUE HOBOTO MOKOJIEHUSA AHTUJIE-
IIPECCUBHBIX IPENAPATOB, U30U-
paTenpbHO OJOKUPYIOIINUX 06-
PATHBIN 34XBAT KJIETKAMHU U3 CHU-
HA4ICa €€ OJAHOTO MEJUaTO-
pa — CEpOTOHUHA.

Hrak, Kk Hayany 70-X rojgos
BBIACHUJIN, 4TO JO(PAMHUH, HOP-
AJPEHANIMH U CEPOTOHUH — Me-
JUATOPBl B IIEHTPAIbHON HEPB-
HOM CUCTEME, OKA3bIBAIONIUE HE-
OOBIYHOE BO3/EUCTBUE HA KIIET-
KHU-MHIIEHU. B oTnn4ne oT 6bIC-
TPBIX, HACTYNAIOMUX 34 MUJLIN-
CEKYH/IBl, 3P(PEKTOB KIACCUUEC-
KX aMHUHOKHCJIOTHBIX MeE/HA-
TOPOB U ALETHUIXOJIUHA JIEUCT-
BHE KATEXOJAMHHOB HEPEJKO
Pa3BUBAETCSA 34 COTHU MUJIHCE-
KYH/I WJIM CEKYHJBl MU MOXET
JJINTHCI JaKe dYacaMu. Taxkown
CIIOCO6 mepefadu  CUTHAJIOB
MEX/Jy HEUPpOHAMU HA3BAIU
«MEIJIEHHON CHUHAIITHYECCKON
epenagen».

B 1979 1. BKJIC B COABTOPCTBE
C ABYMA KaHAJCKMMH OUOXMMHU-
Kamu, cynpyramu  Mak-Tup,
ONyOJIMKOBAJ CTATHIO, B KOTOPOH
NPEMIOXKUI HA3BIBATh 3(PQPEKTHI
KJIACCUYECKUX OBICTPBIX MEJHA-
TOPOB HMOHOTPOIIHBIMH, HUMESA
B BHUJY, 4YTO OHHU BO3JECHUCTBYIOT
HAa MOHHBIC KaHAJIbl B CUHAINTH-
YECKOU MEMOPAHE, a4 ME/IJICHHbIE
3PPEKTHI — METAOOTPOIHBIMHU,
MIpEAIoaaras, 4To OHU TPEOYIOT
BOBJIEYEHUA METAOOINYECKUX
IIPOIECCOB BHYTPHU ITOCTCHUHAII-
TUYECKOTO HerpoHa. Kak muca-
JIU 3TU ABTOPLL B 1978 1., moJHaA
HUCTOPUA KATEXOJAMUHOB HE MO-
JKET OBITb PACCKA34HA, IOTOMY
4TO Haubonee BAXKHBIE OTKPHI-
THS — pacu@dpoBKa UX 3PPexK-
TOB Ha THOCTCHHANTHYECKUE
KJIETKU — €I€ HE C/IC/IaHbL

3aBeCy HEU3BECTHOCTHU HAJ
3TUM BOINPOCOM MPHUOTKPHLI
[Ton I'punraps. OH nokasan, 4To

MEUICHHAS CUHANTHYECKAs IIe-
penada yepe3 MeTabOTPONHBIC
PELENTOPHl BLI3BIBAET BHYTPU
HEPBHBIX KJIETOK XUMHUYECKYIO
peaknuio, gochopunrnupoBaHue,
T.€. IPUCOECJUHEHUE K OCIKAM
$oc@aTHBIX I'PYII C IOCIEAYIO-
UM  U3MEHCHUEM  (POPMBI
U (PYHKIIUU 3TUX OENIKOB. I'pUH-
raps ¢ COTPYAHUKAMU OOHADY-
JKUJIW, 9TO CBSI3BIBAHUE JO(PaAMU-
Ha C PELENTOpaMH Ha KICTOU-
HOM  MeMOpaHE€  HOBBIMIAET
B KJIETKE COJICPKAHUE «BTOPHUU-
HOT'O ITOCPEAHUKA» — ITUKINYE-
CKOTO ajicHO3UuHMOHOdoCcdara
(WAM®). DTO aKTHUBUDPYET (Pep-
MEHT NPOTEHMHKHHA3y A, KOTO-
pasa crnocob6bHa HochopUunupo-
BaTh MHOTHE OEJIKH B HEPBHOU
knerke. Cpepu ochopunupye-
MBIX OEJIKOB HAXOAATCH, B 4ACT- KO
HOCTH, MEMOPAHHBIE OEJIKH Pa3-

pOHOM.

JJUYHBIX MOHHBIX KaHAJIOB, KO-
TOpPBIE KOHTPOJIUPYIOT BO36YAH-
MOCTb HEPBHOI KJIETKU U 00ecC-
MEYUBAIOT I€HEPALIUIO U Iepe-
Jlady HEPBHBIX MUMIYJIbCOB HEU-
[TosaToMy podamMuH
U JIpyrue MeAuaTophl, AEHUCTBY-
IOMUE 4Yepe3 META60TPOIHBIE
pELENnTOPHl, CIOCOOHBI MOJYIHN-
pPOBAaTh MOCPEACTBOM ITOI'O Me-
XAHU3Md BO30YyAUMOCTb HEPB-
HBIX KJIETOK M HUX PEAKIIUM Ha
MEAUATOPHI, JEUCTBYIOIUE Ye-
PE3 HOHOTPOIHBIE PEIENITOPHI.

Brniocnencrsuu I'punrapg no-
Ka3aJI, YTO B KJIETKAX MO3Ta NPO-
TEKAIOT eme O00jiee CIOXKHBIE
NIPOLLECCH. MeguaTopel, Nogo6-
HblE JO(paAMUHY, ACHCTBYIOLHE
yepe3 MeTa0OTPOIHbIE pEIel-
TOPBI, MOTYT BBI3BIBATb HE TOJIb-
dochopunupopaHue,
HO U JaedOoCHOPUNUPOBAHUE

my3blpbKY / . = = il
c podpaMnUHOM | <
1

\
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Mexarnudm meoneHmnoll CUHANIMULECKO nepeoani HepeHoz20
umnynvca. Ceasviéanue 0oPamuna ¢ peyenmopam na
KAemouHotli memoOpare noeviuidaem 6 Kiemxe cooepucarie
«BMOPUMHO020 NOCPEOHUKA» — UAMD. Dmo axmueupyem
pepmenm npomeunKunady, komopas gocpopunupyem
membparHoLe 6EAKU UOHHBLX KAHAL08, ONaA200apA wem)
OCYULeCMBAACTNCA De2YNAUUA Nepedarl HePpEHbLX UMNYAbCOS.

INIPUPOITJA » Nel « 2001

13




DOU3UOJIONUA. MEAULIMHA

cnabbin

CTUMYy JKI/IHa3bI

I “ ‘e':

A ﬂ@m

benkos

n3MeHeHue
dopMbl CMHanNca

WA

. C ...c—-—._._, MenmaTtop

—— e
— i ~—
———

Monexynaprolii mexanusm Gopmuposanus 00a206pPemeHnoLl

namamu. IIpu usyuwernuu 3auumnozo pepaexca (6mazueanie
acabpoeL 6 omeem Ha CMUMYIAYUUIO CUPOHA) Y MOPCKO20 3allya
YCmMano6aerno, Ymo nHelpomeouamopust, oeticmeayroujue na Kiemr),
BLL3BLEAIOM 6 Hell KACKAO MOACKYAAPHLLX PeaKyuti (noKa3ano
cmpenxamu). B pesyasmame udmenaemcsa Gopma u YKy

CUHANCOB, UIMO NPUBOOUM K OJUMEAbHBIM MOOUPUKAUUAM

3auummno2o pegexca.

6€1KOB. [Ip1 3TOM MHOT'HE U3 UX
CIOXHBIX 3(P@EKTOB BHYTPU
KIETKH ONOCPEAYIOTCHA BO3JEI-
CTBUEM HA PETYIATOPHBIA OENIOK
DARPP-32, KOTOpPBIA B CBOIO
odepeab BIUAET HA (PYHKIIUU
MHOTHUX JIPYTUX OEJIKOB B KJIETKE.
I1H paborel I'puHrapja mo3so-
JIUJIN TAKXE TOHATb 3(PPEKTH
HEKOTOPHIX AaHTUIICUXOTPOIHBIX
MIPENnapaToB, KOTOPbIE, KAK OKa-
34JI0Ch, CHEUU(MUUECKU BIUAIOT
Ha POCHOPUINPOBAHUE OEJIKOB
B PA3JIMYHBIX HEPBHBIX KIETKAX.

TakuM 00Opa30M, MCCIEJOBA-
Hud I'puHrapaa pacKpbuin OKHO

B HOBBIII MUP BHYTPUKJIETOUHBIX
3((PEKTOB MEAUATOPOB, OCYIIE-
CTBJIAIOMUX MEMJICHHYIO CHHAIl-
TUYECKYIO nepenady. OHU IIPO-
JEMOHCTPUPOBAJIU, YTO, ITOMHU-
MO KJI4aCCUYECKUX 3PPEKTOB,
pEaNU3yIoMUXCsd 4Yepe3 HMOHO-
TPOIIHBIE PELENTOPbl U HEIO-
CPEACTBEHHOE U3MEHEHUE JJICK-
TPUYECKUX MEMOPAHHBIX NOTEH-
[IUAJIOB, MHOTUE HEUPOMEIUATO-
pbl (KATEXOJAMUHBI, CEPOTOHUH
U HEKOTOPbIC HEHPOMENTUDI)
OKA43BIBAIOT BJIMAHUE U HA OUO-
XMMUYECKHE IPOLECCH B LUTO-
IUIA3ME HEUPOHOB. UMEHHO 3TH-

MH META00TPONHBIMU P PeKTa-
MH M OOYCJOBJIEHO HEOOBIYHO
MEJJIEHHOE JENCTBUE TAKHUX ME-
JUATOPOB U UX JJIUTEIBHOE, MO-
JYJIUPYIONIEE BIUAHUE HA (PYHK-
MU HEPBHBIX KIETOK. [ToaTOMy
TaKUE€ HEUPOMEAUATOPHI 4ACTO
BOBJICUEHBI HE B II€peady ObICT-
PBIX CHUTHAJIOB JII1 BOCHPUATHUS,
JIBUJKEHUS, DEUH, A B OPKECTPOB-
Ky CJIOXHBIX COCTOSIHUIN HEPB-
HOM CUCTEMBI — 3IMOIIUHN, HACT-
poenuii, MoTuBanuu. Mmiocr-
panuen 3TOMY TE3UCY MOXET
CJIy’KUTb HEJJABHAS CTAThsl [pUH-
rapsga 4 €ro COTPYLHUKOB
B «Science», MOKa3bIBAIOIAsd, YTO
nogamuH u DARPP-32 ygacrsy-
IOT B PETYIALUN IOJOBOTO IOBE-
JICHUS Y KPBIC.

OJHY U3 BOKHEHUIUX (PYHK-
IIUA MO3rd, B KOTOPOU 3aJ€NUCT-
BOBAHBI MEXAHU3MBI MEJJIEHHOM
CUHAINITUYECKOH nepegavyu
u pochopunupoBaHus OEIKOB,
MHOTI'ME T'OJbl MCCJIELOBAN TPE-
TUI HOOEJIEBCKUI JIAyPEAT, aMe-
PUKAHCKUAN HENPOOUOIOT DPUK
Kenpgen. 9to nponeccel GOpMu-
POBAaHUSA MAMATHU.

Kenjen Havyan u3y4yarop Mexa-
HHU3MBI OOY4YEHUS HA MJIEKOMNU-
TAIOIUX, HO 34TEM IIOHSJI, 4YTO
UX MO3I CJIUMIKOM CJIOXKEH [JIs
pacmu@dpoOBKU (PyHAAMEHTAND-
HBIX KJIE€TOYHBIX OCHOB ITAMATH.
[TosroMy B Hauase 60-X TOJOB
OH 1noexaJ B0 PpaHLUIO K BblJd-
IOMEMYCd HEUPOOUOJIOTY YEell-
CKOT'o mnpoucxoxaeHusa Jlanu-
cnaBy Tayky, 4TOOBl HAYUYUTHCS
y HEro padorare C MOPCKUM
3aninem (Aplysia). Y 3TOro MoJ-
JIIOCKA OTHOCHUTEJIBHO IIPOCTASA
HEPBHAsA CUCTEMA, COCTOALLAA
NpUMEPHO U3 20 TBIC. HEPBHBIX
KJIeTOK. MHOrme u3 HUX Ha-
CTOJIBKO BEJIMKHU, YTO BUJHBI HE-
BOOPYXCHHBIM IJ1430M U MOTYT
OBITh UJECHTU(PUIIUPOBAHBI IO
MOJIOKEHUIO B HEPBHBIX T'AHIJIH-
ax. Ilpu 3TOM MOPCKON 3asdL
HMEET IIPOCTBHIE 3AMMTHBIE pe-
AKIIMH, KOTOPBbIE MOXHO MC-
MOJAb30BATh JUIA UCCIEJOBAHUA
(pyHIAMEHTATbHBIX MEXAHU3-
MOB OOy4eHHH.

Kengen o6HApYXUI, 4YTO OMN-
peaeNeHHblE CTUMY/bl YCUIHUBA-
0T 3AIUTHBIA pe(IeKC BTAIU-
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BAHUSA KA0pBl Yy 4AlIM3UU. DTA
M3MEHEHHAS PEAaKINsI COXPaHi-
€TCSl HAa NPOTSKEHNUHU YaCOB WU
JaXKE JHEN U IIO3TOMY CIIYKUT
yIOOHOU MOJENbIO JJIs1 H3yde-
HUA MEXAHU3MOB MAMATH U 00Y-
yeHus. Mccnepopanus ynabopa-
Topuu Kenzena mokasaau, 4To
B OCHOBE TAKOU JJIUTEIbHOMN pe-
AKIIUW JIEKUT IOBBINIEHUE 3(]-
(PEKTUBHOCTU CHUHANTUYECKON
Nepefavynl MeXAy CEHCOPHBIMU
HEUPOHAMU MOJIJIIOCKA U JIBUTA-
TEJIbHBIMHU HEPBHBIMU KJIETKA-
MU, KOTOPBIE AKTUBUPYIOT MBIIII-
1Bl JUIS 3AUUTHOU PEAKIIUU.

Cnauvana Kenpgen u ero co-
TPYAHUKHA HCCIEJOBAIN MOJU-
puKaUU 3aMUTHOIO pediieKca,
COXPAaHAIOMUECS HA IMPOTIXKE-
HUU MUHYT WIA 44COB — aHAJIOT
TAaK HAa3bBIBAEMOU KpPaTKOBpE-
MEeHHOU mamATh. OHHU YCTAHO-
BHJIH, YTO B OCHOBE 3TOHU (POp-
MBI TIJTACTUYHOCTU JIEKUT YCH-
JICHHBIH BXO/JI MOHOB KaJbI[UI
B KJIETKY, KOTODBIH IOBBIMIAET
BBIJIEJIEHUE HEUPOMEAUATOPA
CEHCOPHBIM HEWPOHOM IIPpHU
KaXKJOM HEPBHOM HMMIIYJIbCE H,
CJIEOBATENBHO, YCUIUBAET 060-
POHUTENBHYIO PEAKIIUIO. IDTHU
U3MEHEHUS IPOUCXOJAT 34 CUET
dochopunupoBanusi  OCIKOB
ONPENEIEHHBIX MOHHBIX KaHa-
JIOB IO MEXAHU3MY, OTMCAHHOMY
I'punrapaom.

bosiee cunbHbIC U IPOIOJIKU -
TEJIbHBIE CTHUMYJIB (POPMUPYIOT
Yy MOJUIIOCKA PAa3HOBUJHOCTHU
JOJTOBPEMEHHOI MAMATH, KOTO-
pasg MOXKET JJIUTbCA JHU U JAXKE
HEJENN. DTU CTUMYJIBl yBEJINYM-
BAIOT COJIEp’KAaHUE B KJETKE
DAM® 1 aKTUBUPYIOT POTEHUH-
KuHa3y A. Jlajee Takue CUTHAJIBI
yepes pochopunIupoBaHUEe OI-
pEEIECHHBIX OCIKOB, TAK HA3bI-
BAEMBIX TPAHCKPHUIIIIMOHHBIX
GaKTOPOB, JOCTUTAIOT  A]pa
HEPBHOM KJIETKH, I'JJE€ MEHAIOT
AKTUBHOCTb pAja I'E€HOB. B pe-
3yJIBTATE CUHTE3 HEKOTOPBIX U3
6€EJIKOB 3AMETHO YBETUYNBAETCH,
a Jpyrux yMeHbmaercsa. Muorue
U3 3TUX I'€HOB KOJUPYIOT OEJIKH,
y4aCTBYIOIHUE B MNOCTPOECHUU
1 (PYHKIUU CUHANICOB. birarozga-
pA KaCKaay MOJIEKYJIAPHBIX pe-
AKIIUHA HU3MEHAIOTCI (PYHKIUU

u ¢popmMa CHMHANCOB HENUPOHA,
YTO BEJET K JJOJITOBPEMEHHBIM
U3MEHEHUSM CHHANTUYECKOU
3(PPEKTUBHOCTH, JIEKAMEN B OC-
HOBE JJIMTENbHBIX MOAU(PUKA-
UH 3AMUTHOTO pedJieKca y al-
JIU3UU.

Takum 06pa3zoM, B OTIUUYUE
OT KPATKOBPEMEHHON MNaMSATH,
Tpebyromen GocHopuInposa-
HUA YK€ TPUCYTCTBYIOMUX
B KJIETKE OEJIKOB, JOJITOBPEMEH-
Has MaMATh OCHOBBIBAETCS HA
3KCIPECCHUU T€HOB M CHUHTE3E
HOBBIX O€EIKOB. 3HAYUT, €CJIU
326JI0KMPOBATh CUHTE3 OCIKOB
B HEPBHOMN CUCTEME, UCUYE3ACT
JONTOBPEMEHHAA IIaMATh,
4 KPAaTKOBPEMEHHAs OCTAETCH
HEIMOBPEXAEHHON. 3aMedaTeb-
Hasgd OCOOEHHOCTb ITOM ILIEIU
KJIE€TOYHBIX MPOILIECCOB COCTO-
UT B TOM, 4TO (PYHAAMEHTANb-
HBIE€ €€ 3BEHbA U KOMIIOHEHTHI
UPE3BBIYANHO CXOXHU IIPpU 00y-
YEHUU VY MOJUIIOCKOB U Y MJIEKO-
MUTAOMUX, OCTABAACH, MO-BU-
JUMOMY, HEHU3MEHHBIMHU HA
NPOTAXKEHUHU MHOTHUX MUJIAO-
HOB JIET 3BOJIOIIMM HEPBHOU
CHUCTEMBI. DTO NIO3BONAUIO KeH-
jgeny HayuHasg ¢ 90-X roJoB Iie-
PEHECTH 3HAYUTEIBHYIO 4YaCTb
OOHAPYXKEHHBIX MM Ha MOD-
CKOM MOJITIOCKE 3aKOHOMEPHO-
CTEN HA MOJIENU CIOKHOTO 06y-
YyeHHud Yy Mblmei. Mcrmonbsysa
TEXHOJOIUIO TOMOJIOTHYECKUX
PEKOMOUHAIIUH, TO3BOJIAIONIYIO
VAANATh y 3TUX KUBOTHBIX OT-
JenbHble TeHbl, Kengemn m ero
COTPYAHHUKHU ITOKA3aJIH, YTO OC-
HOBHBI€C KOMIIOHCHTBI MOJICKY-
JIIPHOTO Kackaja (popMHPOBA-
HUS NaMATH, ONHUCAHHBIE UMU
JUIE  AIUIM3UH, HEOOXOAUMBI
U NIPpU KOHCOMUJALUUU IAMATH
Yy MJIEKOTTUTAIOIHX.

[Togo6HAs YHUBEPCAJIBHOCTD
poau MeJIEHHON CHUHANTUYEC-
KO nepenadyu B POPMUPOBA-
HUU NaMITHU, O6E3yCIOBHO, OT-
KPBIBAET HOBBIE BO3MOXHOCTHU
OMOXUMHUYECKON  KOPPEKLIUU
HAPYIIEHHONW NaMATH Y 4YeJI0oBe-
Ka. JIeMCTBUTEIbHO, HECKOJIBKO
et Has3ag KeHpgen ocHOBAM 6HO-
TEXHOJTOTUYECKYI0O KOMIAHHUIO,
HANPABJIEHHYIO HA TOUCK NIPUH-
LUINIMAJIBbHO HOBBIX CPEJCTB pe-

IYJIALAA IAMATH. DTH UCCIENO-
BAHUA OCOOGEHHO BAXKHBI IOTO-
My, 4TO OOJIE3Hb AJbLIEHMEpPa
U Ipyrue BUJbl BO3PACTHBIX Ia-
TOJIOTUH (OCOOEHHO XapaKTep-
HBIX JJI Pa3BUTBIX CTP4H) Ha-
YUHAIOTCSI UMEHHO C HapyIle-
HU DaMATH.

Wrak, HobenesBckas npeMmus
2000 1. 32 ucciaegoBaHUE MEXaA-
HU3MOB <«ME/UIEHHOW CHHAITH-
YECKOU Ilepenadyu», JOCTOMHO
3aBEPIIIA UCTOPUIO U3YUYCHUS
KJIETOYHBIX OCHOB [I€ATEIbHOC-
T MO3ra B XX B. UTO XK€ JaJib-
me? XOo4yy 3aKOHYMUTH CBOW KO-
POTKHUH paccCKa3 O Jjaaypearax
npemun 2000 1. ciaeAyoOIIUM
3AMU300M.

Kenpen eme B 1963 1., nocie
M3BECTHS O Harpaxxjenuu Hobe-
JIEBCKOM npemuen A XOJKKHNHA,
A Xakcmu n [K.OKICa 32 n3yve-
HUE MEMOPAHHBIX IPOILIECCOB
HEPBHOI'O BO30YX/JIEHUSA U TOP-
MOXKEHUS, 3a5IBUJI, YTO CJIEYIO-
mas nIpemMus OyleT NPUCYKAEHA
34 HUCCJIEJOBAHUE CHHAITUYEC-
KUX  MEXAHU3MOB  IMAMSATH.
W B3471CS 34 U3YUYEHUE 3TOI'O BO-
npoca. Tenepb MOHATHO, 4YTO,
XOTs €ro TPyJ MO JOCTOHUHCTBY
YBEHYAJICSA HAIPagoOM, O KOTO-
portt oH meuTta, Kenjgen omuocs
KaK MUHUMYM JABaXAbl. Kak 3710
HE pa3 ObIBAJIO C IPUCYKICHUEM
Hob6eneBCcKUx nNpeMuit, OH I10JIy-
YW €€ 34 UCCIEJOBAHNUE HE TOU
npo6JeMbl, KOTOPON MOCBATUI
BCIO CBOIO XM3Hb. bojee Toro,
32 37 €T, UCTEKIUX C MOMEHTA
€r0 IPEACKA3AHUSA, OKOJIO JI0-
KUHBL Hob6eneBCcKux mnpemMun
NPUCYXK/JEHO 34 MCCIEJOBAHUSA
MO3rd U HU OJlHA U3 HUX — 34
pacmu@dpoOBKy MEXAHU3MOB IIa-
MATH. COBpEMEHHAA HEUPOHAY-
Ka CJIMIIIKOM MaJIO 3HA€T O MEXa-
HU3MaX BBICHIUX (PYHKIIUH MO3-
r'a, ¥ Ha JOJIIO CJIEJYIOIETO BEKA
OCTAETCH €Ie MHOTO (PYHAAMEH-
TAJIBHBIX OTKPBITHUH, KACAIOMUX-
CSl 3TOrO CAMOTO CJIOKHOI'O U3
BCEX M3BECTHBIX HAM BO BceneH-
HOM OO'BEKTOB.

© K.B.AHOXUH,

JIOKTOP MEJUIMHCKUX HAYK
WHCTUTYT HOPMATbHON

dusumonorun um. I1.K.Anoxuna PAMH
Mocksa ®
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Mup Ha cTbike BeKoB

A.B.bsainko,

00KMOp PUSUKO-MAMEMAMUUECKUX HAYEK

Mocxsa

A44JI0 HOBOTO CTOJIETHUS

34CTABJSIET HE TOJIBKO

OTJTIAHYTbHCS Ha34],
HO U NOPA3MBICAUTDL O OJIMKAN-
MUX [EPCIEKTUBAX MUPOBOI'O
pa3BUTHA, TMOHATh POJIb HAYKHU
B PEHICHUU NPOHBIEM, CTOAMUX
epes; 4esloBeYeCTBOM. PaboThl
H4 3TY TEMY MOSBISAIOTCS B HAYY-
HBIX JKyPHa/J14X HIUPOKOTO IIPO-
duns  («Nature», <«Science»,
«American Scientist», «IIpupo-
J1a»), 4 TAKXKE B MTOCAETHUX €KE-
FOJIHHUKAX, U3/[ABAECMBIX AMEPU-
kaHckuM Worldwatch Institute
(«Vital Signs» m <«State of the
World»).

[TocnegHue 55 €T NPOLLIU
6€3 1106aJIbHBIX BOCHHBIX KOH-
(PIUKTOB U K TOMY K€ IPH yT-
JIYOJSIOMEMCS, AOCTATOYHO O/-
HOPOJHOM IO IJIAHETE KOHTPO-
JIE OKPYXAIOIIEH CPe/ibl, 9KOHO-
MHKU U AEMOTPAPUIECKOrO CO-
CTOSIHUA. JJaHHBIE 32 3TOT NEPU-
O/l COCTAaBJAIOT BECbMA [JJOCTO-
BEPHYIO CTATUCTHUYECKYIO 6a3y.
Ona mnO3BOJNAET, BO-NEPBHIX,
IIPOBECTU CPABHEHUSA C HEKOTO-
peIMU (OTPBIBOYHBIMHU UIU KOC-
BEHHBIMHU) JAHHBIMU NPOIJIBIX
BEKOB U Hauyana XX CTOJETHUA,
4 BO-BTOPBIX, CJEIATh HNPOTHO3
JaJlbHENmEro passurua. Hc-
IIOJIb3YEMBIE B TAKUX IIPOTHO34X
AKCTPANONAN NN (JIMHENHAA UIU
napaboINYEeCcKas) MOKA3bIBAIOT
XapakrepHble TeHgeHuuu. On-

HAKO JIOCTOBEPHOCTDb IIPEJCKA-
3aHUN, €CTECTBEHHO, MNOaAacT
C POCTOM J1ara, MOCKOJIbKY TPY/[I-
HO WJIA HEBO3MOXHO Y4€CTh HO-
Bbl€ (PAKTOPBI, KOTOPBIE MOTIYT
BCTYIIUTH B Urpy. Ifoaromy s
OOJIBIIMHCTBA I'TTOOAJIbHBIX IO-
Ka3aTelen ClegyeT ¢ OONBbIION
OCTOPOKHOCTBIO OIEHHUBATb HX
Oyaymiue 3HAYEHHUS HA OCHOBE
NIPUHATONU IKCTPANIONAIUNA
U JUCIEPCUU  OTKIOHEHUH
B IpouioM. [IpUMEPOM MOXKET
CJIy>)KMTb ITOSIBJIEHUE TAKOT'O I'JI0-
6a71bHOTO HBIHE (PAKTOPA, KAK
CIINJI — COBEPHIEHHO HEOXMU-
nandoro eme 15 et "Ha3aja. Pac-
npocTpaHeHHocTh BUY-unpex-
UK u 320071€BAEMOCTbD
CIIMJom BoO3pacTaloT mnapabo-
JINYEeCKU (4eMy, KCTATH, IMOKa
HET HAYYHOI'O OOBSICHECHUS)
U YK€ CKA3bIBAIOTCS HA OOLEMU-
POBBIX JieMOrpapUUECKUX MOKA-
3aTENAX. Cpenu JIPYT'UX,
HE CTOJIb «3K30TUUYECKUX», HO HE
MEHEE HENPUATHBIX IJ100AJb-
HBIX HEOXUJAHHOCTEN MOXKHO
OTMETUTH PA3TUYHOTO POJia Ka-
TACTPO(dBI: MOIIHBIE 3EMJIECTPS-
CEHMs, U3BEPKEHUS IIMHUAH-
CKOTO THUIA C MACCHUBHBIM BBI-
6pOCOM B CTpPATOCKHEPY BYIKA-
HUYECKOrO TEIIa, MaJeHUud Ha
3eMII0 KPYIHBIX 4CTEPOUJIOB,
CTOJIKHOBEHHUS C KOMETAMH
U 1Ip. XOTA BEPOATHOCTH TAKUX
KaTacTpod B OMmKaumue aecs-

60ro MHoJOOHOT'O COOBITUS MO-
JKET UBMEHUTD KJIUMAT IJIAHETHI
U BBI3BATH MHUPOBON 3KOHOMHU-
YECKHUI KPU3UC.

HapopoHacenenue

B HOBOE THICSAYEIETHE IJTAHE-
Ta 3€MJId BCTYNA€T C HACEJIIEHU-
eM B 6.11 mupji 9enoBek. YCKO-
PEHHO PACTET YUCJIO T'OPOJCKUX
JKUTENEH, B OCHOBHOM 32 CYET
PA3BUBAIOIINUXCSA CTPAH, 4 B UH-
JYCTPUANBbHO PAa3BUTBIX OHO
NMPAaKTUYECKH BBIIIIO HA MOCTO-
AHHDBINA YPOBEHD.

JUHAMHUKA YUCJIECHHOCTU MU-
POBOI'O HACEJIEHUA — JOCTATOU-
HO TJafKas (PyHKIUS BPEMEHH,
4TO IO3BOJIAET JOBOJBHO yBE-
PEHHO 3KCTPANOJUPOBATE POCT
HAaCEeJeHUsd Ha XaPaKTEPHOE
BpEMS JKHU3HU OJHOI'O IIOKOJIE-
nusa (30—50 sner). Ha nporsaxe-
HUU NPEABYIIETO JJIUTEIbHOTO
epruoja, OXBATBIBAIOLWETO I10-
cregaue 650 ner mocne Bemun-
KOM YyMbl, HAWJIY4IIasad IKCTPaA-
MOJAIUS JUHAMUKU pOCTA —
runepb6ona const/(f,—*t) ¢ BEP-
THUKAJbHON ACUMIITOTUKON IIpU
ty — BPEMEHH, KOTOPOE IPHUXO-
autcs Ha 2025 — 2030 rr. ITpo-
JOJIKAYICA TAKOU POCT U JJajIblIIeE,
YUCJIEHHOCTb MOMYIAIUU K MO-
MEHTY £, BBIPOCIa 6Bl 1O 6HECKO-
HedHOCTH. OTHAKO B ITIOCJIEIHHE

TUJIETUA, CyAd IO OLEHKAM, [OECATUIECTUS 3AMEIJICHUE TEM-
© A.B.Bsanxo KpaliHe MaJa, HACTYIUIEHUE JIIO-  IIOB CTAJIO YKE 3AMETHBIM: TOJJO-
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BOU IIPUPOCT NIPOIIET MAKCHU-
MyM B 1989 1. (87 mun/TOn); emme
pansbme, B 1963 1., 3adukcupo-
BAH MaKCHUMYM JIOTapU(PMHUUEC-
KOH IIPOU3BOAHON (2.2% B roj).
Ha py6exe croseTuil npupocr
cocrasiser 76 muH, win 1.27%
B ro/i. BOJIBNIMHCTBO OIICHOK HA
O6MMKANITYI0O NEPCHEKTUBY IO-
Ka3BbIBA€T BBIXOJl YUCJIEHHOCTHU
YEJOBEYECTBA HA MOCTOSAHHBIN
ypoBeHb B npexpenax 10—
12 mapp. OpHako, TOAOOHO
MHOT'UM TEPEXOJHBIM NpPOIiEC-
caM, TOCTUXKEHUE I'OPU3OHTAND-
HOHW ACHUMITOTUKHU MOXKET OKa-
34ThCA HEMOHOTOHHBIM. CKOpee
BCETO XaPaKTEP npouecca 6yger
KOneb6aTENbHBIM. AHAIUTUYEC-
Kas K€ 3KCTPAMOIAIUA nIpodec-
copa CILKanuuml [1] npexncka-
3bIBAET MOHOTOHHBIN POCT YHUC-
J1a TIOJIEM.

B camom pene, ciyduchs rio-
OJIbHBI 3KOHOMUYECKUHN KpU-
3UC WIN MaHAEMUS KaKOT0-1160
3a260JI€BAHUs, YHUCICHHOCTb Ha-
poJoHaceNeHUsT 3EMIIM C 6O0JIb-
IO BEPOSATHOCTBIO CTAHET CHH-
JKATBCA. B OTIENBbHBIX PErMOHAX
TAKOE CHUXKEHHE YK€ HAIUIO
B SNMOHHMUM — U3-32 BBICOKOH
IIOTHOCTU HACENeHus, B Poccuun
(c 1991 1) — B pe3yabrare KO-
HOMMYECKOHN NEPECTPOUKH [2].

B 6nmxanmee gecsaTUneTue
OCHOBHOM IIPUYUHOU CMEPTHO-
CTA B MHUPOBOM MacimuTabe cra-
Her, no-sugumomy, CITHUJ. Yuc-
710 BUY-uH(MUIIMPOBAHHBIX yXKE
gocturiao 50 MJIH 4YEJOBEK,
a ymepmux ot CITM/Ja B 1999 1.
NPEBBICUIO 16 MIH, YTO ViKe
CPaBHUMO C TOJOBBIM NPUPOC-
TOM HACEJIEHUA. DKCTPAIOALN
CETOJIHSANHEN JUHAMUKHU DTOTO
3260JI€BAHUA IPUBOJUT K BBIBO-
[y, 94TO C OOJIBIION BEPOSTHOC-
TBIO IPUPOCT YUCAEHHOCTHU CTA-
HET OTPHUIATEJBHBIM YK€ 4epe3
20—30 ner. B npunnume 310 06-
CTOATENBCTBO MOXKET U HE OTME-
HUTH JOJITOCPOYHBIX NPOTHO-
30B, TdK K4K PAaHO WJIH IO3/JHO
3(QPEeKTUBHOE CPELCTBO IPOTUB
CIIM[a 6yaeT HarjeHO. [leuans-
Has AJIbTEPHATUBA — BBIMHUpA-
HHUE BCEX, KTO HE UMEET I'€HETU-
4EeCKOIro umMmyHurera Kk BHY-
UHQEKIUU.

ONHaMWKa HapogoHaceneHud,
MNH 4en. B rog
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Aunamurxa mupoeozo napoooracerenul: KPYIHKAMU NOKA3 AN
2000601 npupocm, y6emom — “Uca0 ymuparouux om CIIH/a.
HImpuxoevie 1unuu — Ixcmpanoaiyuu: I — napaboruveckas,
2 — MUHUMANOHAA, 3 — MAKCUMAAbHAA, 4 — npupocm
napooonacenernus no CIl.Kanuye.
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ITpouzeoocmeo anepaui: KPYIKU — HePmb, Kpecmuxu — 2as3,
yeemmble Kpecmuxu — Y2onb (6ce — 6 MAMH M HePmAH020
IK6UBANCHMA 6 200), MPEY2ONbHUKU — NOAHAA MOUHOCME ADC
(6 I'Bm). DKcmpanonriyu noKa3ans. Wmpuxoeolmu JUHUIMU:

KOPpOMKUMU UWUMPUXAMU — NAPAOOAUUECKAR, ONUHHBLMU —
KyouueckKas.

MpopoeonbcTBME

3aMeIeHue poCTa 4YMCJICH-
HOCTHU HACEJIEHUS, 4 TAKXKE BbIBE-
JICHUE I'€HETUYECKU MOJIUPHUIIHN-
POBAHHBIX PACTEHUN, YCTOUYHU-
BBIX K OTJIEJIbHBIM 3400JIEBAHU-
M W BPEAUTENSAM, BO MHOI'OM
CHUMAIOT YIPO3y IPOJOBOJLCT-
BEHHOTI'O KPHU3HUC4A, KA3aBIIYIOCH
PEAIBHON BCETO MNATDH JIET HA3AJ,
[3]. [Tokazarenn NpoOU3BOJCTBA
OCHOBHBIX NHPOJOBOJIbCTBEHHBIX
KYJBTYp (3€pHA, MACA, PLIOLI) Jie-
MOHCTPHUPYIOT 3aAMETHBIN POCT.
Dra TEeHAEHLUA CYLECTBEHHO
OTJIIMYAETCA OT MPOTHO3A MATH-
JIETHEU JTABHOCTH, KOTOPBHIN
IIPEJICKA3BIBAJI HE POCT, 4 CTA6u-
JIN3AIUIO YPOBHS MPOU3BO/ICTBA
WIN JJA’K€ €r0 CHUXEHUE. SBHOE
paCcXOX/JEHUE JEMOHCTPUPYET
HEBBICOKYIO HaJE€XHOCTb 3KC-
TPANOJALMH B JAHHOM KOHKPET-
HOM ciy4ae. Tak uiu uHaue, yr-
pO3a BCEMUPHOTO I'0JI0/1a B 6JIH-
JKANIINE JIECATUICTUS HE TIPEJ-
CTABJISIETCSA OOCTATOYHO 060C-
HOBAHHOW. Hagexpay Ha JOJaTO-
CPOYHBIA POCT CENbCKOXO3AUCT-
BEHHOI'O IPOU3BOACTBA, HECMO-
TPs HA 3aBUCHUMOCTB OT KaIllpH-
30B IOTOJbI, BCEISAET YCKOPHUB-
mascs pacmu@poBKa TEHOMOB
PACTEHUN U JKUBOTHBIX, KOTOPasd
NpU3BAHA JaThb A4AIPOHOMHUH
U SKUBOTHOBOJCTBY MOIIHOE
Opy’XHE€ TMPOTHUB BpEAUTENCH,
COPHAKOB U O0JIE3HEN.

DHepreTuka

JoObIYa MCKOMAEMBIX BUJOB
TOIJINBA PACTET TEMIAMH, OIle-
peXaIMUMU IIPOU3BOJICTBO
IpOJOBONALCTBUA. Ilpu 3TOM
B J00bYE HEPTH HAMETUIACH
TEHJEHIUA K CHUKEHHIO, 4 B I'a-
30BOM MHJYCTPHUU, HA060POT, —
K yBenudeHuio. Ceftyac goObua
ra3a MOCTEIEHHO OIIEPEKAET I10
3KBUBAJIEHTHO! dHEPIUU (BbIPaA-
JKEHHOW B TOHHAX YCJIOBHOTIO
TONINUBA) IOKA3ATENINU OCTANb-
HBIX dHEPTreTUYECKUX OTpaCCH.
TakoMy IIOJOKEHUIO €CTh He-
CKOJBKO MNPUYUH: BBIPAOOTKA
MHOTHUX HHM3KO34TPATHBIX HED-
TAHBIX MECTOPOXJEHUN, JIET-
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KOCTb TPAHCIIOPTHPOBKM Ia3a,
pencrsre KMOTCKOTO IPOTOKOJIA
1998 1. CorytacHO 3TOMY MEXAY-
HAPOJHOMY COIVIALICHUIO, BCE
CTpaHbl OOA3aHBl CHU3UTH [IO
2012 1. BBIOGPOCHI JUOKCH/IA YIJIE-
poja, joBead MX J0 YPOBHA
1990 r. KOHEYHO, MOCTOSHHBIN
pOCT 106BIYN YT, HE(DTU U Ia3a
HECOBMECTHUM C ITUM JOKYMEH-
TOM. OJHAKO HEMATOBAXKHO, UTO
NIPUA CKUTAHUM T'a32 BBIIEIAETCA
OTHOCUTEJIbHO MEHBIIE JAUOKCH-
Jla YIJIEPO/A B PACUETE HA CAUHU-
LIy SHEPIruu. 3amIachl yIJid U rasa
IIOKAa MOXHO CUUTATbh HEOTPAHU-
yeHHbIMU. HaMHOTrO paHbIe,
YEM HAYHET YYBCTBOBATHCA HX
HEJOCTATOK, 4EeJ0BEYECTBO
CTOJIKHETCS C CYPOBBIMHU KIHUMa-
TUYECKUMU MOCAECTBUAMU. UYTO
KacaeTcs HE(PTH, TO pedb CKOpee
UAET O HEAOCTATKE [eUIEeBOU
HedTH, I03TOMY B OYJyIIEM CJIE-
AYET OXUAATH IIPOCTO AAJIbHEN-
U POCT €€ CTOUMOCTH.
Benepcrsue 60abmon uHEp-
LIUHU HEPTETUYECKOU OTPACIU
TEHAEHIIUN €€ PA3BUTUSA HE MO-
I'YT CMEHUTHCA 34 OJHO JECATH-
nerue. [Toaromy 6nmxe k 2012 1.
KuoTckuil npoTOKOI, BEpOsTHEE
BCETO, BCTYIIUT B PE3KOE NPOTHU-
BOpEYUE C AEUCTBUTEIBHOCTBIO
U OyJIET KAK-TO NIEPECMOTPEH.
DKOHOMHUA IHEPTUMU (TEIUIO-
cOepexeHue, MHUHUATIOPU3A-
Y1) UMEET OIPAHMYECHHBIM pe-
Cypc, TeM 60JI€€, UTO NIPHU MOTEI-
JICHUY KJIHMMATa BCE BO3PACTAIO-
IYIO JIOJI0 3HEPTUU OYAYT IO-
IJI0MATh KOHJULIMOHEPHL. EquH-
CTBEHHAd CEPbE3HAA AJbTEPHA-
THUBA TPAJAUIITMOHHON 3HEPreTU-
K€ — 3TO AJepHas HUHJYyCTPUS.
OpHako mociae 1986 1. oHa mpe-
OBIBAET B COCTOSHHUH 34CTOS,
YHUCJIO AEUCTBYIOMUX PEAKTOPOB
IIOYTH HE MEHAETCHA, 4 HEKOTO-
PBIT POCT NIPOU3ZBOAUMOM IJICKT-
pO3HEPTUU O6ECIEYUBAETCA 34-
MEHOH yCTAPEBIIUX 3HEPrOOIO-
KOB HOBBIMH, OOJIBIIEN MOITHOC-
TH. PazBuTHE CEPKUBAETCS JBY-
Md I'JIABHBIMU NIPUYUHAMM: IICH-
XOJOTUYECKUM YEPHOOBIIbCKUM
CHUHJIPOMOM, 4 TAKXE HEPEIIECH-
HOU /10 CUX IOP NpoObIeEMOI 3a-
XOPOHEHUS ANEPHBIX OTXOJOB.
Bropon acnexkr — BakHag Hayd-
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Ammocgpeprnan konyenmpayus OuoKcuoa yaaepooda
(ocyunnupyrowas kpueasn) u ee Ixcmpanoarsayuu: 1 u 2 —
MAKCUMANbHAA U MUHUMALbHAA (Cox P.M. et al., 2000), 3 —
napabonuvecxan, 4 — Kybuuweckas (3KCmMpanoniyus noAUHOMOM
wemeepmoti cmenenu nowmiu ¢ neil coenaoaem), 5 — NOJAUHOMOM

NnAMOIU CMmeneHu.

Hag 3271244, OJJHA U3 CAMBIX BOC-
TPeOOBAHHBIX BCEH MPOMBIII-
JIEHHOCTBIO U YK€ BOCIIPUHSITAS
O6IECTBEHHBIM CO3HAHUEM.

Knumar

CopepKaHue AUOKCUAA YyIIe-
poaa B 3eMHOU aTMocdepe Mo-
HOTOHHO BO3PACTAJIO C MOMEH-
T4 U300pPETEHHUS TEIUIOBBIX Ma-
IIWH U HA4aJIa MUPOBOU IIPOMBI-
NUJIEHHOM peBoonuu. K KoHIy
XX B. OHO YBEJIHMYHUIOCH HA 26%
U JOCTUIJIO BEJIUYUHBI 368.4 ya-
CcTed Ha MWIIUMOH. HecMoTps HA
KQKYIIYIOCA MaJOCThb COAEPKa-
Hus CO,, 3TOT I'a3 YK€ OKA3bIBA-
€T 34METHOEC BO3JACHUCTBUE HA
TEIJIOBOM PEXUM 3EMHOH IIO-
BEPXHOCTH, CO3[aBasA IIAPHUKO-
BBIN 3(pdexT. B pesynsrare 20-¢
CTOJIETUE OKA3aJIOCh CAMBIM
TEMJIBIM B MUHYBIIEM TBICAYEIIE-
U, 2 90-€ rofpl CTaaIu CAMBIM
TEIJIBIM JICCATUIETUEM BeKa [4].
[ToTremenue KiIuMaTa HMEET
U MO3UTHUBHBIE ([ CEBEPHBIX
pPaiOHOB), U HETATHUBHBIE IIO-

CJIECTBUSA, HO B IIE€JIOM JIJIA TJIA-
HETBl NPEACTABISACT CEPbE3HYIO
OMAaCHOCTb. OXUJAETCA MOJbEM
YpOBHA MUPOBOI'O OK€aHa U CO-
KpalleHUE IMOBEPXHOCTUA CYIIH;
B CBA3U C 34CYXOI OYAET 3aTPy/I-
HEHA CEJIbCKOXO3AUCTBEHHAA
JESITEIbHOCTb B IOXKHBIX pario-
HaX; YBEJUYHUBAIOMIEECA UCTTAPE-
HHE OKeaHa OYJEeT CIOCOOCTBO-
BATb YCHUJIEHUIO IUKJIOHUYECKON
AKTUBHOCTH, 4 3HAYUT, BCe 60-
Jlee MOUHBIMM U YACTBIMU CTd-
HYT yparaHbl, BO3PaCTET YUCIO
MaBOJKOB B CPEAHUX HIUPOTAX.

HepgaBHo Trpynma aHIIWAM-
CKHX YYEHBIX /1aJId IPOTHO3 BO3-
pacranua xonneHrpanuu CO,
B arMocdepe BIUIOTh A0 2100 1.,
YUYMUTBIBAIOIUIT 06paTHOE BO3-
JENUCTBUE MOTEIJICHUSA KINMATa
Ha yIJIEpOJi, KOTOPHIN 3amaceH
B NOYBE (B OCHOBHOM B BHJE
TOP(PAHUKOB) [5]. IIpOrHO3 BHI-
ITIAAAT yKACAIOMMUM: K KOHIY
CTOJIETUSI KOJHMYECTBO aATMO-
cepHOTO Yyraeposa BO3PACTET
IOYTHU BTPOE, CPEAHAA TEMIIEPA-
Typa 3€MHOI IOBEPXHOCTH —
Ha 5°C, a Ha cyme — Ha 8°C.
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J AR NALAE n;amfnamoc

YNCNO KOMMYHUKaUMNOHHBIX ceten

2000
rogbl

Jucnennocmo wenrogeuwecmed (U6emmnas J1UnUL) U OUHAMUKA
pocma KOMMYHUKAYUUOHHBLX cemeli: 1 — menedonnbie NUHUL;

2 — mobunvrble meneponv,;, 3 — KOMNbOMmMepoL,
pacnpocmpanaioujue urngopmayuro no Hnmeprnemy. IImpuxoeo.e
AUHUU — IKCTTOMEHUYUANLHBLE IKCMP AT OSLAYUL.

[Tpu TakoO¥ HmEepPCHEKTUBE OO-
MHUPHBIE NIPOCTPAHCTBA TPOIH-
YECKUX 30H MOTIYT CTATh HEIIPU-
TFOJJHBIMU JUISI BCEX (DOPM KHU3-
HU. B ucropuun 3emMin noxoxas
CUTYyalUs YK€ OJHAKIbI CKIA/bI-
BaJ4Ch, KOTJJd B MEJIOBOM IEPU-
OJl€ IIJIAHETA MOJHOCTBIO JTUIIN-
nace sneiHUKOB [6]. IToatomy
032604Y€HHOCTD IIOCJIEACTBUSIMU
CKUTAHUS HCKOIMAEMBIX BHJIOB
TOIZIMBA, OTpaxeHHas Kuor-
CKMM IIPOTOKOJIOM, BIIOJHE OII-
paBjaHHa. BRIXOJ M3 CUTyallUuU
JICKUT B CTPATEI'NU YCKOPEHHO-
IO Pa3BUTHUA SAJCPHON HUHYCT-
pUH, B HEOTIAI'ATEJIbHOM pElle-
HUU IPOOJIEMBI €€ OTXO/IOB.

BMmecTe ¢ TEM OTMETUM, YUTO
IIPOTHO3 HA CTOJb [JJIUTEIbHOE
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7.

BpEMS HE MOXKET y4ECTb BCE HO-
Bple (akTOpbl. C 3TOM TOYKU
3PEHUSA HUHTEPECHO CPABHUTH
NPOTHO3bl AHTTIUICKAX YYEHBIX
C IIPOCTOH 3KCTPAIOIALNEHA U3-
BECTHOM 3aBUCUMOCTU KOHIICHT-
panuu CO,, aNIPOKCUMUPYEMON
IIOJIMHOMAMHU PA3HBIX CTENEHEN:
BILJIOTb /IO YETBEPTON OHU BO3-
pacramoomue, 601€€ BBICOKHE —
YK€ YKA3bIBAIOT HA BO3MOXKHOE
CHMKECHHE KOHLIEHTPALIHH.

KomnbloTepbl U cBs3b

KoMmnpiorepuszanua U pas-
BUTHE HMHTEepHETA IPOU3BEIU
NEPEBOPOT B OOJIACTH KOMMY-
HUKAUHU. B oraimune ot pocra

IIPOMBINIJIEHHOCTH U CEJbCKO-
ro X035HCTBAa YBEJIUYEHHE 06b-
€Ma IIePEeAaBAeMOU B MUPE HUH-
dopmManuu NPOUCXOAUT 3KC-
NnoHeHUaNAbHO. CTONb pe3Kas
JUHAMMWKA, Jad €Ile NPU MAJIoH
UHEPUUU STONU OTpPACIU, 3a-
TPYAHAET IKCTPATONAIUIO CY-
meCcTBYIomen 3ABUCHUMOCTH
B Oyayiiee, JaXXe Ha KOPOTKUE
cpoku. Tak, m060i1 NPOrHO3
JIETKO MOXET OBITh ONPOKHUHYT
Pa3pa3UBMIUMCSA IKOHOMHYEC-
KUM Kpusucom. Tem He MeHee
B OimKalimell MNEPCHEKTUBE
OXKHJIAE€TCSA OLICTPOE PA3BUTUE
CPENCTB KOMMYHUKAI[UH.

[ToreHIMAaIbHO BO3MOKEH
€Ile OJJMH NPOPHIB B PA3BUTHUHU
CPENCTB BBIYUCIACHUS — TOSAB-
JIEHHE KBAHTOBBIX KOMIIBIOTE-
poB. Ha ceronns 3To moka Teo-
peTudeckas uaes, NoJAKPEIIeH-
Hasg JHUIIb CAMBIMH IIEDPBBIMHU
3KCNIEPHUMEHTANbHBIMUA PE3YJIb-
TaTaMu. HO peanbHOCTh KBaH-
TOBBIX BBIUMCICHUN U (puUusnde-
CKO€ BOIUIOIEHUE KBAHTOBBIX
KOMIIBIOTEPOB VK€ HE BBI3BIBA-
10T coMmHenuin. Koneuno, npej-
CTaBUTH cebe Oyayuiee pas3Bu-
THE KBAHTOBON MH(MOPMATHUKH,
KaK U €€ BO3JIEHCTBUE HA KO-
HOMMUKY, TOKA 3aTPYJAHUTEIBHO.

OTMETUM, HAKOHEI, 4YTO
BCE €Il€ HEPEMIEHHOU OCTAET-
CA OZJHA M3 BAXKHEUIINX HAYY-
HBIX 3a/a4, IIOCTaBJEHHAsA
B Hauyane XX B.: Kak paboTaer
MO3I' JKMBOTHBIX U 4YEJOBEKA?
I[IpaBma, yXe MOXKHO YTBEPXK-
JaTh, 4YTO MO3T JEHUCTBYET HE
TA4K MJIA HE COBCEM TAaK, K4K
KOMIIbIOTEDP. BO3MOXKHO, IIPO-
rpECC B NMOHUMAaHUU PabOTH
KBAHTOBOI'O KOoMIObloTepa [7]
MMOMOJKET HAMyNaTbh MyTH pe-
IMIEHUsS 3TOU 0OIedesIoBedec-
KOU NpOOJIEMBL. ®

Manun FO.H. KinacCu4eCKOe BBIYUCICHUE, KBAHTOBOE BBIUMCJIEHUE U aIrOPUTM (pakropusauuu lllopa // Ksanro-

BBIC KOMIIBIOTEPBI, KBAHTOBBIC BRIUNCACHUSA / Pea. B.A.CajoBHHYMI. MIKEBCK, 1999.
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ABcTpanuio HANOMUT
nopseMHoOe o3epo

I[To4Tu BCA BHYTPEHHASA 0O6-
JIACTh ABCTpanuum — O6€3BOJHAA
IIYCTBIHS, TO3TOMY NOHSTEH TOT
9HTY3Ma3M, C KAKUM OOIIECTBEH-
HOCTb CTPaHBbI BOCIDUHSAIA HE-
JaBHEE COOOIICHUE PYKOBOACTBA
FOPHOJAOOBIBAIOMICHT KOMIAHUU
«AHakoHAa Hukenb» 0 Hamepe-
HUW IPUCTYIUTb K JIETATBHOMY
U3Y4EHUIO U MOCIEAYIOMEN IKC-
IUIYATAIlUM IOJ3€EMHOIO 03€pa,
HAXOJAIIEIOCAd Ha TEPPUTOPHUAX
mraToB IOxHag 1 3amajgHas ABCT-
panusa. BypeHue mnoATBEPAUITIO,
YTO B MECYAHUKAX PACIHOIOKEH-
HOTO 3Jech OaccertHa Odducep
COIEPKUTCS OOJIBIIOE KOTUYECT-
BO nIpecHoHU BoAbl. (ITo o6beMy
0aCcCEH 3aHUMACT MATOE MECTO
B CTpaHE, HO NPEBOCXOAUT [PYy-
I'ME€ TO CTENEHU [JOCTYIHOCTHU
U Ka4ECTBY BOJIbL.) 3/1ECH IPE/IIO-
JIATAETCA IMOCTPOUTH KPYIIHbIKA
BOJIOIIPOBO/J] i1l OPOIIEHUS HO-
BBIX CEJIbCKOXO3AMUCTBEHHBIX YIO-
JUN U CHAGXKEHUS BOJOM TOPHO-
IIPOMBIIIJIEHHBIX NPEANPUATHNI

u MIOCEIKOB (Science.
2000. V.288, Ne5471. P.1581.
CIIA).

OCTa€TCs BBISICHUTD, ABACTCS
J IOA3EMHOE O3EPO PETUKTOM
JPEBHEH AKBATOPHU, UIU XKE ITO
CaMOBO300OHOBIISAIONINNICSA pe3ep-
Byap.

3oonor b.Xamppuc (B.Hum-
phreis) omacaercs, 4TO BbIKAYM-
BaHMeE Biaru u3 6acceina Oddu-
Cep MOXET MPUBECTHU K rubenu
peaKue BU/IBI OPTAHU3MOB, OOU-
TAIOMUX B BOJJOHOCHOM CJIO€, OJI-
HAaKO BPsAJ JIM 3TO OCTAHOBUT Ha-
4aTble PAOOTHI.

Boiina B LlenTtpanbHom
Adpuke yrpoxaer
o6esbanam

I'paxganckaa BOWHA, BEAYIA-
ACS HA TEPPUTOPUHN JJeMOKpPATH-
yeckoi Pecniybiuku KoHro (6niB.
3aup) U HEKOTOPBIX COCEJAHUX

roCy/lapCTB, IPUBENA K CYLIECT-
BEHHOMY yIIEPOY /I KUBOTHOT'O
U pacTUTEIbHOIO Mupa (Science.
2000. V.287. Ne5462. P.2386.
CIIA). Cpenun 30010TOB M 9KOJIO-
I'OB 3TOT PEI'MOH U3BECTEH, B Yd-
CTHOCTH, KAK MECTO OOHUTAHUA
OJIHOTO M3 IOJBUJOB I'OPHJLIBL
OOBIKHOBEHHOU  (Gorilla  go-
rilla) — BOCTOYHOU PAaBHUHHOU
ropuwubl (G.gmanyema). Henas-
HO u3 HanmoHanpHOro mnapka,
Haxojduerocsa y 6eperos 03.Ku-
By, Ha I'paHuIle ¢ Pyanpoi, npu-
/IO HU3BECTUE, YTO BOOPYKEH-
Hbl€ MOBCTAHILBI, BTOPIMHUCh HA
34II0BEHYIO TEPPUTOPHUIO, MEPE-
ounn MHOJKECTBO TOPUIJLIL.
ITo cBejgecHUAM AMOHCKOIO IIPU-
marosora lO.marusbl (J.Yama-
giwa), OKOJIO IOJOBUHBI U3 240
rOpU/II, KOTOPBIE HAXOJUIUCH
IO/l IOCTOAHHBIM HAOJIIOJEHUEM
€r0 HUCCJIEJOBATENbCKON TPYIIILL,
nOTu6J0 OT PyK OPaKOHBEPOB.
Ha teppuropun HanuoHaJIbHOTO
MapKa UIK BIIOTHYIO K HEMY JKU-
BeT 6osnee 80% mpeAcTaBUTENCH
3TOrO MOJABHJA, TAK YTO Yrpo3a
HAaBHCJIA, TTOXOXKE, HAJl BCEU IO-
MyJAAIMCH.

Eme 6Gonpmue TPYAHOCTHU
BO3HMKAIOT IIPU MOIBITKAX CO-
XPAHUTh MNOMYJALNUU KAPIUKO-
BOI'O mMUMIAH3E (Pan paniscus).
Yepes raaBHBIA €TI0 apean — Ha-
IIUOHAJAbHBIN NapK «CaloHTa» —
yXKe JUIMTEIbHOE BPEMS IPOXO-
IUT JIUHUAA PPOHTA. 34ECh XKU-
BOTHBIM YIDOJK4IOT HE TOJIbKO
COJATHl  BOIOIOIHUX CTOPOH,
HO U MHOTOYHCJIEHHBIE OEXKEH-
I1bl, CTPAZAIONIUE OT HEAOEAAHUA
1 OXOTHO yHOTPEOIAIONNE MACO
06e3psaH. OXpaHa mapka pasopy-
JK€HQ, 4 Ha pbhIHKaX KuHmace oT-
MEUYEHBl CAy4au MNPOJAAXKHU JETE-
HBIIIEH MMMIIAH3€, OCTABIIUXCH
1ocJjie YOMMCTBA B3POCJBIX YJie-
HOB UX CTaU.

C TPEBOXHBIM OOpALCHUEM
K OOMmMECTBEHHOCTH BBICTYIHJIA
n3BeCTHBIN npumartonor C.Ce-
Bujk-Pam6o  (S.Savage-Rum-
baugh), Beaymas MHOI'OJIETHUE
HA6II0JEHUsT 3d4 PABBUTUEM Ha-

BBIKOB pC‘{I/I y NIMMIIAH3€ B HEC-
BoJsi€c. Jla U B €CTECTBEHHOU cpe-
JIc TIOBEJEHHE 3ITUX OOE3bIH
n3yyeHo eme caabo. Hapexabl
BO3JIATAIOTCSI HA MUPOTBOpPYEC-
ke cunsl OOH, KOTOPBIM, BO3-
MOJKHO, VJaCTCS HPHOCTAHO-
BUTh OOEBbIC JIECUCTBUSA U TEM
CaAMBIM MNPEJOTBPATUTH IMOJTHOE
MCYE3HOBEHUE ITUX YECIOBEKO-
06pa3HbBIX 0OE3bIH.

Cka3ka — 6binb...

B CKa3KaxX CKBO3b IIOKPOB
anTasuu MOpON NPOCTYHAIOT
peasbHble COObITHA. AMEPDUKAH-
ckunt pusuk J.Oncon (D.Olson)
NPOAHANU3UPOBATL OAUH CIOKET
u3 kKHuUru <«Kenrepb6epuuckue
pPACCKa3bl» 3aYMHATENA AHIIMU-
ckor gmureparypel JIx.Hocepa
(G.Chaucer), pOAMBIIETOCS OKO-
10 1340 r. (Science et Vie. 2000.
Ne992. P.19. ®pannus). YToon
3dBOCBATH CEPALE U3O6PAHHUILDI,
JKMBYIIIEH HA KpyTOM 6epery bpe-
TAHU, I'€POM CKA3KU O PPaAHKIU-
HE IIPOCUT BOJIIEOHUKA pa3py-
IMUTh BBICOKHME CKanabl. Ilocie
JOJITUX BBIYMCJICHUU IOJOXKCHUS
3B€3/, HA HEOE YAPOAEH BBIIIOTHSA -
€T  HOpocbOy  BIIOOGJIEHHOTO,
U B OJIUH U3 JJHEU <«IBIIIAIIETO JIE-
JISTHBIM XOJIOZIOM J€KaOps» CKaJIbI
HCYE3aI0T...

[To acTpOHOMUYECKUM pacye-
TaMm OsicoHa, 19 gexabps 1340 r.
MPOU3OUUIO HEOOBIYHOE 3aTME-
HHE, BbI3BABIIEE OYEHb CHUJIbHBIE
NIPUWINUB U OTJIUB. B cpeHuE BEKA
YYEHBIE HE PACHOJIAraIld TOYHBI-
MU 3HAHUAMHU O MEXAHU3ME ITUX
ABJICHUI, HO YK€ YBA3BIBAJIM MX
C IBUJKEHHUEM HEOECHBIX Te. Yo-
Cep, OBIBHIUA ACTPOHOMOM-JIIO-
oureneM, KOHEYHO, UMEJ COOCT-
BEHHBI T'OPOCKOI, B KOTOPOM
OTMEUYAIOCh PEAKOE PACIIOJIONKE-
Hue Jlynol 1 COJHIA B yKA3aHHBIA
JIEHb. DTO COOBITHE OH, BUJHMO,
Y MCIIOIb30BAJ JIIA 3aBA3KUA pac-
CKa3a.
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DUSUKA

KoHpeHcMpoBaHHOE
pupbeproeckoe BewecTBo

9. A.MaublkuH, M.M1.OxoBaH, I1.IL.ITONYy3KTOB

OMHMO H3BECTHBIX BCEM

Tpex ¢$az — razoobpas-

HOM, XHUJIKOU N TBEP-
IOW — BEMIECTBO MOMKET HaXO-
JUTHC U B MCHEE IIPUBBIYHBIX
cocTossHUAX. TaK, IPU CBEPXBHI-
COKUX TEeMIIEpaTypax 3TO —
mjia3Ma, HWOHU3OBAHHBIN TIa3,
Yy  KOTOPOTO KHMHETHYECKAA
SHEPIUsA JBUKYIIUXCS YaACTHIL
NPEBATUPYET HAJ IHEPTUEU UX
B3AUMOJCUCTBUS JPYI C APYI'OM.
IIpyu CBEPXBBICOKUX JJABICHUIIX,
KOTOpBIE OBIBAIOT pPa3BE UYTO
B KOCMHUYECKUX OOBEKTAX, BO3-
MOXHO CYIIECTBOBAHMUE HEU-
TPOHHOH MarTepuu. OJHAKO IJ1s
(PU3UKN UHTEPECHBI HE TOJIBKO
YCTOUYUBBIE COCTOSHUSA Belle-
CTBA B KOHKPETHBIX YCIOBUAX,
HE MECHEEC INPUBICKATEIbHB —
BO30OYK/JCHHBIC U METACTA0UIIb-
Hple. Jadg MOJIEKYJ, aATOMOB
U gjep NOCJIEJHUE XOPOIIO U3-
BECTHBI, KAK U POJIb, KOTOPYIO
OHU UT'PAIOT B PA3HBIX IPOIEC-
cax. YacTto mepexos U3 OJHOIO
CTA0UJIBHOTO COCTOSIHUS B JAPY-
roe NpOUCXOAUT YEPE3 HEKOTO-
poe MeTacTabUIbHOE MPOMEXKY-
TOuHOE. [IpryemM B BO3OYXK/IECH-
HBIX WJIH METACTAOMJIbHBIX CO-
CTOSTHUSIX MOTYT HAXO/UTbCS HE
TOJBKO OTJEJbHBIE YACTUILBI
(axpa, aTOMBI, MOJIEKYJBI),
HO U COBOKYIIHOCTH yactul,. Cy-
MECTBYIOT JaX€ METACTaAOUIIb-
HbIE (PA3Bl, HEKOTOPBIE CONYTCT-

© 9.A.ManblkuH, M.1.Ox0BaH,
IT.IT.ITony3KTOB

Doyapo Anamonveéuu MaHBIKUH, O00K-
mop Pu3UKO-MaAMeMamudeckux Hayx, 3d-
B8eOYIOUWUTL OMOCNOM HeAUHeUNOl ONMUKU
meepouvx men UCDOTT PHI] «Kypuamoeckuii
urncmumym». Ob6aacms HaAYUHbLX uHmepe-
C08 — HeAuHelHas U KEAHMOBas ONMUKA,
pusuxa meepoozo mena. Jaypeam Kypua-
moscroti npemuu 1987 u 1996 22. Coaemop
monozpapuu «Onmuneckas 3xX0-cneKkmpo-
cxonusa» (M., 1984).

Muxaun Heanosuuw Oxcoeéan, 00KmMoOp
PUUKO-MaAMeMAMULECKUX HAYK, 3AMeCU-
mens oupexmopa ILlewmpa pas3pabomniu
MeXHON02ULL U AHAAUMUYECKO20 KOHMPOJLA
HIIO «Paoon». Ynen Amepuxamnckozo Xumii-
yecxKozo obujecmea u Obujecmeda Uccneoo-
sameseil mamepudnos, sxcnepm MAIATD no
npooéaeme paouoaxmuBHoLx 0mxo00o6. B no-
ceonue 2006l 3AHUMACMCA MePMOXUMUELL
PaouoaxmuensLx 0mxo0008, MAaMmpPuLam
ona nux. Coasmop mownozpadpuu «Cmexia
01 PAOUOAKMUBHBLX 0MX0006> (M., 1999).

ITagen Ilempoeuu IIony3Kmoe, 00KmMOp
PUUKO-MaAMeMaAMU"ecKUx HayK, 3aMecnmiL-
mens oupexmopa omoenenusn I'HI] PO BHH -
HHM umAABousapa. Obaracms HAYUHOLLX
unmepecos — QPusuxa meepoo2o menda
U PAOUOAKMUBHBLX CPEO, AddPO3OAbHBLX CUC-
mem, Hay4Ho-mexHu1ecKue acnexms. 00pa-
uperus ¢ PaouoaxmueHbvlMu 0Mx0o0dmu.
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DPUSUKA

BYIOT YEJIOBEKY HA MPOTAKEHUU
€ro JKM3HH, 4 HHBIE OCTAIOTCA
HEU3MEHHBIMU BEKAMU U THICH-
yeneTuaMu. IlpuMmepom MOTIyT
CJIYKUTB CTEKJIA U BOOOIIE CTEK-
J006pa3HoOE BEmECTBO. Tak,
HanJeHbl O6PA3LbI BYJKAHUYEC-
KOTO CTEKJIa BO3PACTOM /[IECAT-
KM—COTHM MWUJUIMOHOB JieT!
A BeJb CTEKJIO B NIPUHIIUIE ME-
TAaCTAOUIBHO U CO BPEMEHEM
0643aHO KPHUCTAJUIN30BATHCH.
TakuMm 00Opa3oM, 4aCTO BANCEH
He cam Paxm cmabuibHoCmu
U3YUAeM0O20 COCMOANUSL, d CKOAb
OMnO pacnpocmpareno u Kax
007120 cyugecmeyem.

Mpl cocpenoTouynMcs HA OT-
HOCHUTENBHO KOPOTKOXHMBYIINX
00O’bEKTAX, COCTOSIIUX ETUKOM
U3 BBICOKOBO3OYXKIEHHBIX ATO-
MOB U MOJIEKy/I*. HamomHuM,
YTO BBICOKOBO30OYXK/JEHHBIE CO-
CTOAHUSA 4ATOMOB HA43BIBAIOTCA
pUAOGEPTOBCKUMU. B 310N CBA3M
ra30BbIE WJIM CKOHJICHCUPOBAH-
HbI€ (PA3BI U3 TAKUX ATOMOB UJIU
MOJIEKYJI TAKXE HA3BIBAIOT PHU/JI-
6EPrOBCKUMHU, MPUUYEM YACTO
VIIOTPEOIISAIOT TEPMUH «pUAOED-
T'OBCKOE BEMECTBO>.

B ganexom 1969 r. JI.B.Ken-
JIBIIT IPUIIE K HEOPJUHAPHOMY
IO TEM BPEMEHAM IMPEATIONOXKE-
HHIO: Td3 3KCUTOHOB (3JJIEMEH-
TAPHBIX BO30YXKJEHUIT B IIOJY-
IIPOBOJIHUKE, CTPYKTYpad KOTO-
PBIX HATOMUHAET ATOM BOJOPO-
[a) IPpU JOCTATOYHOM Crylie-
HUU JJOJIKEH CKOHAEHCHUPOBATD-
C B HEKOTOPYIO KHUJIKOIOA00-
HYIO (XOTSI U METACTAOUJIBHYIO)
¢dazy. DTO HpeACKA3ZAHUE, ClC-
JIAHHOE «HAa KOHYUKE Mepa», KaK
3TO HEPEJIKO OBLIBAET B HAYKE,
BCKOpE TOJATBEPAUNIOCH. Mcce-
JOBAHHUE 3JIEKTPOHHO-JBIPOY-
HBIX KaIleJIb IPOJOJIKAETCA BO
BCEM MUPE U CENYAC, U BECHMA
npoaykrusHo. IToszanee, k 80-M
rojjaM, MOSBHJIUCh TEOPETUYEC-
Kue paboThl, NPEACKAZBIBAIONINE
IIE€PEX0]] CHUCTEMBI OOJBIIOTO
YHCId BO3OYXKIEHHBIX ATOMOB
B HOBOE, KOHOCHCUDOBAHHOE

# COBpeMEHHAs (PU3HUKA MHTEPECYETCs CBOM-
CTBaMHU U 60JIEE CJIOKHBIX OO'BEKTOB: HAIIPH-
Mep, U3y4daroTcs (PasoBble MEPEXO/bl B Pas-
JIMYHBIX CUCTEMAX 3JIEMEHTAPHBIX BO30OYKIE-
HUI B TBEP/IBIX TEIAX.

8030yacoennoe cocmoanue [1].
B HEM, KaK YIIOMHUHAJIOCH BHIIIE,
BEIIECTBO COCTOHUT IIEJUKOM HU3
BO30YX/JEHHBIX ATOMOB, U, 4YTO
OCOOGEHHO BAXKHO, BPEMSA KU3HU
3TOTO COCTOSIHUSI MOXKET OBITb
OTPOMHO — B HEKOTOPBIX CJIyda-
AX HAMHOTO OOJbIIE BPEMEHU
JKM3HHU H30JUPOBAHHBIX BO3-
OYXIEHHBIX ATOMOB.

AtoMmbl BO36YyXaeHHbIE
M MmetTactabunbHble

Haubomnee nogpo6HO U3ydeH
BO30OYK/JCHHBII ATOM BOJIOPO/IA.
Ero »HepreTrudyeckuu CIEKTP
OIIMCBIBAETCS M3BECTHON (Qop-
MYJIOH:

Eﬂ,/= —me4/2b27’l2,

rjje 7 — TJaBHOE KBAHTOBOE
4u1Ca0. BosIHOBBIE PYHKIIUU BJIE-
KTPOHA B 4TOME€ BOJOPOJA TaAK-
JKE€ XOPOUIO U3BECTHBI JJI BCEX
COCTOSIHUM, U C HUX HOMOIIBIO
MOXHO MNOJCYUTATh CPEAHUN
pajuycC 4aTOMa B KaXKJOM COCTOS -
HUU

<> = (a0/2)[3n* - I(1+1)],

rae a, — paguyc Bopa (0.529 A).

B OT/JIMYME OT 3HEPTUHU, KOTOPAH
0.5

0.4

0.3

MNOTHOCTb BEPOATHOCTMU

012345 10
pacctoAaHne OT AApa, aT. en.

Puc.1. Pacnpeoenenus niommnocmu 6epOAmMHOCmu 00HaAPYICUMs
ANEeKMPOH Ha OAHHOM DACCMOAHUU OM A0pa 8 chepunrecku
CUMMEMPUUHBLX COCMOAHUAX AMOMA 6000p00a. C pocmom Ypo6Hs
6030YJHCOCHUA NON0C INCKMPOHHOE 00NAKO «PaA30)6aemcsr.

ONpENENAETCA TOJNBKO YHUCIOM 72,
BEIUYMNHA <7> 3ABUCUT U OT OP-
OUTAIBHOTO KBAHTOBOTO YHC/IA
/. Kax BUAHO U3 (POPMYJbI, HAU-
oosee «pa3ayr» aTOM B CPepu-
YECKM CHUMMETPHUYHOM COCTOS-
Huu (korzga / = 0): B HEM 3JICK-
TPOH B CpeJHEM OO0JIEe BCETO
yaaleH oT Axpa. Kakosa xe
CTPYKTYpa 3IEKTPOHHOIO 06s1a-
K4, UM TOYHEE — KAKOBA BEPO-
ATHOCTb OOHAPYXKHUTH JIEKTPOH
HA JJAHHOM PACCTOAHUU 7 OT AJ-
pa? Ha puc.1 nokazaHa paguaib-
Has 3aBUCUMOCTB 3TOI BEJINYU-
HBI JUIA IEPBBIX TPEX (1 =1, 2, 3)
S-COCTOAHUN 4aTOMA BOJOPOJA
(cpepuueckn CHUMMETPUYHBIX).
BuaHO, 4TO XapaKTEPHBIN pa3-
MEp aTOMa JJeHCTBUTEIBHO OBIC-
TPO PACTET; JIEKTPOHHOE 0Oa-
KO KaK OBl BBITAJTKUBAETCA K IIE-
pudepun no Mepe ero BO30yx-
neHust. Ilpu panHoM n u /=0
3JEKTPOH B CPEJHEM HAXOJUTCA
HAa PACCTOAHUM 37°d,/2 OT Aapa,
NpPOBOJII  OCHOBHOE  BpEMA
B CJIO€ TOJIIHUHOM 1a,.
MeTacTabUIBbHBIE ATOMBI —
3TO BO3OYXKIEHHBIE ATOMBI, U3-
JIy44TENbHBIA pacnaj, KOTOPBIX
(nmepexo/l B OCHOBHOE COCTOS-
HUE C MUCIYCKaHHEM (POTOHOB)
3AIpENIEH NpaBWIaMU OTOOpPA.
BcnencrBue 3TOro MX BpeMA
JKM3HH MOJKET ObITh OYEHBb IIPO-
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JOJIKUTENbHBIM. Hanpuwmep,
BO30YXK/ICHHBIH aTOM BOJOPO/ia
B METACTAOMJIBHOM COCTOSIHUU
281, (n=2,1=0,/=1/2) cymecT-
BYE€T ~2 MC, B TO BpeMA KakK
Yy OOBIYHBIX BO30OYKCHHBIX ATO-
MOB pacmaj npoucxogur 3a 1
MKC. birarogaps 3HauyuTEIbHOMY
BPEMEHU XKU3HU METACTAOUID-
HBIE€ ATOMBI MOT'YT HAKAIJIUBATD-
Csl 10 OTHOCHUTEIbHO BBICOKUX
KoHIleHTpanun 10%—10" cm,
OCTABAsACH BO30OYK/ICHHBIMHU.
CHATHE BO3OYXKAECHUN B TAKUX
CHUCTEMAX IPOUCXOAUT BCIAEACT-
BUE MEXATOMHBIX CTOJKHOBEC-
HUHN U MOXKET 3aTATUBATHCA HA
MAaKpPOCKOIIMYECKUE BPEMEHA.

JnaurenbHoe CymecTBOBAHUE
XapaKTEPHO, ONHAKO, HE TOJIbKO
JUISL METACTAOUIBHBIX ATOMOB,
HO U BCEX BBICOKOBO3OYXKAEH-
HBIX, KOrjga 7>>1. MBI yXe roBo-
pUIK, YTO TAaKHE ATOMBI, KaK
U UX BBICOKOBO30OYK/JEHHBIE CO-
CTOSIHUS, HA3BIBAIOT PUJIOEPTOB-
CKUMHU. [lyig aTOMOB BCEX 3Je-
MEHTOB 3TU COCTOSHUS BOJOPO-
JonoJo6Hbl. [IpUYyMHA B TOM,
4TO NpPU 72>>1 BHEMHUI 3JIEK-
TPOH IIOYTU BCE BPEMS YJAJICH
OT MOHA HAa OYEHb OOJIBIINE paC-
crosHus. TeM caMbiM OH JIBU-
JKETCA B ITOJIC TTOJOKUTEIBHO 3a-
PSKEHHOTO aTOMHOTO OCTATKAa
(Kak B BOJOPOJHOM 4aTOME BO-
Kpyr sajapa). OTKIOHEHHUS OT
3TOU MOJIEJIU 3AMETHBI TOJBKO
Ha OJM3KUX PACCTOAHUAX OT
eHTpa. COEKTp pUAOEPTrOBCKO-
o ATOM2 BEChbMA TOYHO OIIMCHI-
BaeTcsa popMyaoi

E =—-me'/2b*(n+3d)?,

rae 8, — 3To nomnpaska Pugbep-
ra, MHA4€ HA3bIBAEMAS KBAHTO-
BBIM €(PEKTOM, KOTOpas OTpa-
JKaeT (PaKT OTKJIOHEHMUS IOJIS OT
KYJIOHOBCKOI'O Ha MaJIBIX pac-
croaHuax. [naBHasg 0CO6EH-
HOCTb puobepzo6cKux cocmos-
HUll — YHuepcaivmolil 014 6cex
amomos xapaxmep. Bpems xus-
HU 3TUX COCTOAHUUA pacTeT
IIPOMOPIUOHAILHO 727> U MOXKET
JOCTUT'ATH MUJIIUCCKYHHBIX
3HAYEHUN U 60JIEE B 3ABUCUMOC-
TH OT TOTO, HACKOJBKO BEIUKO
IJIABHOE KBAHTOBOEC YHCJIO 7.

MouyeMy Bo3byXpaeHHbIE
aTOMbl KOHBEHCUPYIOTCS

M5l y2K€ TOBOPUJIN, YTO CTOJIK-
HOBEHUS — OCHOBHOU MEXAHU3M
CHSATHUS BO3OYKJECHUNI B CUCTEMAX
METACTAOUNBHBIX WJIH PUAOEP-
IOBCKUX aTOMOB. OJHAKO BCErAa
JIX CTOJIKHOBCHHUS IIPUBOJAT
K Pa3pymEHUIO BO30OYXKIEHHBIX
COCTOSAHUN? Beab, KaK yXe JTOKa-
34HO, Ira3 BO30YKJIEHHBIX ATOMOB
IIPU HEKOTOPOU IJIOTHOCTU KOH-
jgeHcupyercsa. Tak nouemy xe
U K4K 9TO IIPOUCXOJUT?

HanmoMuum npejacKazaHue
Kenppima: eciu ra3 3KCUTOHOB
CJENATh AOCTATOYHO IUIOTHBIM,
OH JIOJDKEH CKOHJIEHCUPOBATLCA
B 3JIEKTPOHHO-ABIPOYHBIC KaIl-
au. IToXoxuM 06pa3oM U BO3-
OYKIEHHBIE ATOMBl B OJJHUX YC-
JIOBUAX MOTYT OCTABATHCA I'a30M,
4 B JPYIUX KOHJEHCHPOBATBHCH.
[TOHATH 3TO MOXKHO, IPOCIEIUB
34 YHEPTHUECH CUCTEMBI HOIBIIOTO
YHCAd OJIUHAKOBO BO30OYXKACH-
HBIX 4TOMOB IIPU IIOCTEIIEHHOM
YBEJIMUEHUN UX KOHIIEHTPAIIUU.
ITycTb y KaXgOro 4aTOMa €CThb
OJIMH 3JIEKTPOH, BO30YX/IECHHBII
B COCTOSAHUE 7. DJIEKTPOH [BH-
JKETCA B I10JIE ATOMHOI'O IIOTEH-
nuana v(r), 1 €ero MOoJaHasA dHEP-
rusi — E,. Ha 601b1I0M paccTos-
HUHM OT MOHHOT'O OCT4TKA ITOTEH-
UHa]l UMEET KYJOHOBCKHUH BH/J
—e?/r. IIToka KOHLIEHTPALus BO3-
OyKJJEHHBIX 4TOMOB MaJld, OHHU
HAXOJATCS HAd OYEHBb OOJBIIUX
paccroAaHUAX [JApyr OT Jpyra
U B3AUMOJEUCTBUE MEXAY HUMU
HECYIIECTBEHHO. DHEPIUs TAKO-
IO Pa3PEXKEHHOI'O I'd3d IPAKTU-
4ECKU PABHA CYMME 9HEPIUH OT-
JENbHBIX ATOMOB. byzneMm tenepnb
YBEJIUYUBATE €TI0 IIJIOTHOCTb.
Paccroanua mexay COCENHUMU
ATOMAMH HA4YHYT YMEHBIIATBCH,
1, KOI/la UX BOJIHOBBIE (DYHKITUHU
CTAHYT NEPEKPBIBATHCSH, B UIPY
BCTYIAT MEXYACTUYHBIE B3aU-
MOJIEHCTBUS. Bosz6yxaeHHbe
3JIEKTPOHBI, HAXOAACH ITOYTH BCE
BpEMSA BJAJIM OT CBOUX MOHHBIX
OCTATKOB, OyAyT TIPOHUKATDH
B COCEJIHUE ATOMBI U NPUTATHU-
BATbCA HE TOJBKO CBOUMHU MOHA-
MM, HO U Yy’)KMMH. BOT TyT MBI
1 BCHOMHHUM 006 3Hepruu. Co-

IJIACHO OJTHOMY U3 OOIUX IIPHUH-
LIUIIOB MEXAHUKH, TI0H60U CUCTe-
M€ JHEPrEeTHUYECKU BBITOJHEH
HAXOJUTBCSA B  COCTOSTHUAX
C MeHblIel sHeprue. ITorennu-
AIbHAA JHEPIUA, OTBEYAIOMAA
NPUTAXKEHUIO, BCET/A OTPHUIA-
T€AbHA U TEM OOJIBIIE MO a6CO-
JIIOTHOM BEJIMYUHE, YEM CUJIbHEE
npuTsoKeHue. [103ToMy B yKaszaH-
HBIX YCIOBUAX NMOTEHIHATbHAA
dHEPrUua CUCTEMBI BCce OGoee
B3dUMO/JICHICTBYIOINUX C MOHAMH
3JIEKTPOHOB CTAHET IMOHWXKATh-
cs, 06€eCIeYnBass BBIUTPHII OT
YBEJIMYEHUS INIOTHOCTHU I'a3a.

[TonHas 3HEPrus 3JEKTPOHA
CKJIAJBIBAETCA M3 IMOTEHIMNAIb-
HOWM 3HEPIUU B3AUMOJACUCTBUA
C MOHOM (MOHAMM) U KMHETUYEC-
KOI 3HEepruu. Yro Ke MPOUCXO-
JUT C KUHETUYECKOUN IHEPrueu
3JIEKTPOHA NPHU CONMKEHUN ATO-
MOB? JTa CYI'y0O MOJOXKUTEAbHASL
BEJIMYUHA OIPENEIACTCA XapaK-
TEPOM JIBUKEHUS 3JIEKTPOHA, T.C.
BUJOM €r0O BOJIHOBOM (PYHKLIMU.
V MEJJIEHHOTO 3JIEKTPOHA BOJHO-
Basg (PYHKIUSA MEHAETCA OT TOYKHU
K TOYKE OYE€Hb IUIABHO, Y OBICTPO-
ro, ¢ OOJBIION KHHETUYECKO
3HEprueyr, HaobopoT — OBICTPO
OCHUJUIMPYET B IPOCTPAHCTBE.
Bo3MOXHOCTD 3aXOJUTh B COCEJI-
HHE ATOMBI BBIHYK/IA€T BOTHOBYIO
(PYHKIIMIO 3JIEKTPOHA W3MEHATb-
cs1. OHA CTAaHOBUTCA 60J€EE IIIAB-
HOIM, TTIOCKOJIbKY TEIEPb O6JIACTD
JIBVDKEHUSI YACTHUIIBl PACIIUPAET-
csa. OUYeBUAHO, KHUHETUYECKASA
SHEPTIUSA INEKTPOHA IIPU 3TOM He-
CKOJIBKO yMeHnbmaerca. Ilonyyga-
€TCsl, 9YTO CONMKEHUE BO3OYKICH-
HBIX 4TOMOB MM BBII'OJTHO BJIBOIi-
HE: U MOTEHIIUAJIbHASg JHEPrus,
1 KUHETHUYECKAA MAJAIOT.

Hy a 4T0 X€ NpOUCXOIUT, €C-
au eme 06oJiee YIUIOTHATbH I'a3
BO30OYK/JCHHBIX 4TOMOB? IIOHATH
3TO MOMOT'AET PUC.2, TJIe CXeMa-
THUYHO HU300pAKEH MOTEHIIUAT
B3AUMOJIEUCTBUA BO3OYXKAECHHO-
ro 3JIEKTPOHA C MOHAMHU KaK IIPU
MaIbIX IIOTHOCTAX (TOTJA 3TO
IO CYTH CYHEPHO3UIIUS ATOM-
HBIX ITOTEHIIUATIOB), TAK U 60JIb-
MIUX, KOI'ZA PACCTOSHUSA MEXAY
ATOMAaMU NOPAAKA UX paguyca.

B nepsoM ciydae Mbl UMeEM
JIEJIO C Ta30M BO30YXKACHHBIX
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SNEeKTPOHbI

Val(r)

ATOMOB, KAXK/IBbIN U3 KOTOPBIX CO-
XpaHAeT CBOM UHJUBUJYAJIbHBIE
CBOMCTBA. BO BTOpOM Cityuae 1e-
PEKPBITUE BOJHOBBIX (DYHKIIMUI
ATOMOB HACTOJBKO BEJIHKO, YTO
SHEPIETUYECKUN CIIEKTP CHUCTE-
MBI TPAHCPOPMUPYETCS, IPUOD-
peTas 30HHBIE YEPTHL, XaPAKTEP-
HBIC JJISI METAJUIOB: 3JECKTPOHBI
0ojiee HE CBSI3AHBI CO CBOUMHU
MOHHBIMU OCTOBAMU U JBUKYTCS
B HEKOTOPOM KOJUIEKTHBHOM
(06pa30BAHHOM BCEMH HOHAMU
U 3JIEKTPOHAMU) MOTEHLHUAIE,
V(r). 35€Cb BO3OYXKAEHHBIN ATOM
HEJIb35T CYUTATDh OTAEIbHOM, BHI-
JeNeHHONW eAuHHIleH, nbo OH
IIOJIHOCTBIO TEPSET CBOX UHJU-
BUAYANbHOCTb. MOXHO, OJHAKO,
KaK 23TO penaerca B (PU3HKE
TBEPJOI'O TENAd, BBECTH JJIEMEH-
TAPHYIO  AYEUKYy, HAIPpUMEP
A4enKy Burnepa—3emnrna, KOTo-
past COIEPKUT OAWH UOH, OKPY-
JKEHHBIA OOJIAKOM C 3apsajoM,
PAaBHBIM 3JIEKTPOHHOMY. COCTAB-
JIIET 3TOT 34psAJ]l HA CAMOM JIelie
HE OJHH KaKOHN-TO BBIJIEJIEHHDBIN
3JIEKTPOH, 4 BCE JICKTPOHBI CUC-
TEMBI, KOTOPBIC TEIEPh IOJIYIU-
JIU BO3MOXKHOCTb JBUTATbHCS
B TIIOJIE HE TOJBKO CBOETO,
HO M BCEX OCTaJbHBIX HOHOB.
WHorga roBoOpAT, 4TO AYENKA
Burnepa—3enrtna Bpjenser He-
KUU HEUTPAIbHBIA IICEBJOATOM
U, MOJI, U3 TAKUX OOpPA30OBAHUU
U COCTOUT KOHJAEHCUPOBAHHOE
COCTOSIHUE,

I[IpOOKUM U J1AIbIIE YBEIH-
YUBATH INIOTHOCTH CUCTEMBI. Ka-

vt

Puc.2. Kapmuno, nomenyuania 0151 2a3a u3 6030YH0eHHLX amomos (creeda)

U MeMmannru3upo8anHo20 CoOCMOAHUL MAKICe U3 6030)YICOCHHLIX AMOMOE. B nepeom cayuae
ANeKMPOH 8030)YAHCOCHHO20 AMOMA OBUICEMCA 68 NOJe UOHHO20 OCMAMKA, U €20 CReKmp
oucxkpemmnviii. IIpu 00CmamouHoOM CHAMUU 2A3a INeKMPOHbL KOJANEKMUBUSUDYIOMCA, U0
npusoouUm K mparnc@Popmayuu nomeHuyuUala u 00pa3o8anuo 30HHOL CmpPyKmypo. YpoeHell.

34JI0Ch OB, ¥ €€ SHEPIU TOJLKHA
MOHOTOHHO NOHMXATbCS, BEJb
13-3a2 OOJIBIIUX PA3MEPOB BO3-
Oy’XK/ICHHBIX 4TOMOB 3aH4C yBE-
JIMYEHUA TJIOTHOCTH 3HAYHUTE-
geH. IToreHuuanpbHasa dHEPrug
3JIEKTPOHOB JENUCTBUTENBLHO Oy-
JIET Ma/1aTh, 4 BOT KUHETUUYECKA
YMEHBIIATHCS CIUMIKOM JOJTO
HE MOJXKET: KaK TOJNBKO CpeJHee
MEXATOMHOE PACCTOAHUE JO-
CTUTHET HEKOTOPOTO 3HAYEHUA
R,, yObUIb KMHETUYECKON 3HEP-
MU CMEHUTCS OYEHb OBICTPBIM
BO3PACTAHUEM, JTUKBUAUPYS BCE
BBITOJIBI OT COMMXKeHUs. CUTya-
1M BO MHOI'OM HAIIOMUHAET I10-
BEJICHUE 3JIEKTPOHA B OTJENb-
HOM aToMe. 3/1eCh TaKXKe HeO0O-
XOAUMO TIOHATH, MOYEMY 3JIEK-
TPOH HE MAaJa€T HA UOH, 4 B BO3-
OyXKIEHHOM 4TOME IIPOBOJUT
IIOYTH BCE BPEMA BIAIH OT A/PA.
Y10 Memaer €My IIPOHUKATH
B OJIU3KYIO K /1Py 00JACTh C HU3-
KOH IOTEHLUAJIbHON 3HEPIrUuen?
[esno B TOM, 4TO BO BHYTPCHHUX
0651aCTAX BOJTHOBAA (PYHKIUA
3JIEKTPOHA UCHBITHIBAET MHOXKE-
CTBO OBICTPBIX OCHMJUIALIAH, KO-
TOPBIM OTBEYAET OOJIBIIAST KHHE-
THUYECKAS DHEPIUSd: OHA «CbE/d-
€T» BCIO BBIFOJly OT NMOHUKEHUSA
NOTEHHUAJbHONU. MMEHHO IO-
3TOMY B BO30YXJIEHHOM aTOME
3JIEKTPOH CTApPaAE€TCs OBITh IIO-
JaIbllle OT BHYTPEHHENU 00/1aCTH
OLICTPBIX OCHUAIAIUNA. KBaHTO-
BOMEXAHUYECKOE ONHCAHUE
MPEANNUCHIBAET BOJIHOBOI (DYHK-
UM BO3OYXKIEHHOIO 3JEKTPOHA

ObITh OPTOIOHAJIBHON BOJIHO-
BBIM (DYHKIIMAM BCEX HUKEJIEXKA-
MUX [0 3HEPIUU COCTOAHUI.
YeM BBIINIE YPOBEHb BO3OYXKIeE-
HUSA, TEM XeECT4ye TPEeOOBAHUA
OPTOTOHATBHOCTU M COOTBETCT-
BEHHO 00JiblIE€ paguyc 06JaCTU
(TOT CaMBbIH R,) OBICTPBIX OCLIWJI-
aanui. Yepecuayp CKaB CUCTEMY
BO30OYXKAEHHBIX 4TOMOB, MBI 3a-
CTAaBUM 3JIEKTPOHBI NPOBOAUTD
OOJIBIIYIO YaCTh BPEMEHHU HA
MEHBIINX, YEM R,, PACCTOSHUAX
OT sjep, TIJe KUHETHUYECKas
SHEPIUsl HEONPABJAHHO BEJIMKA.
CyMMapHasg 3HEPIUS CUCTEMBI
BMECTO emie OOJIBIIETO TOHUXKE-
HUSI HA4YHET OBICTPO PaCTH, KaK
3TO MOKA3aHO Ha PUC.3.

VTaK, Mbl IPUXO/IUM K BBIBO-
Jly, 9TO MOJIHASL SHEPTUSA CUCTE-
MBI BO3OYXJEHHBIX d4TOMOB KaK
(pyHKIUA INIOTHOCTH (MU MEXK-
ATOMHOI'O PACCTOSAHUA) HUMEET
HEKUIl MHUHHUMyM. OTBeudalouiee
€My KOJUIEKTUBHOE COCTOSHUE
anepzemuuecku naubosee 6bi-
200HO W PEANUIYETCA B BUJE
KOHJIEHCUPOBAHHOIO BO30YXK-
neHHoro cocrosHus. Camoe
BpEMS BCIHOMHHUTb BOCTOYHYIO
MYJPOCTb, TOBOPSIIYIO O TOM,
4TO MOpPE HNOOEKAAET PEKU TEM,
4TO PACIOJOXKUIOCh HUXKE UX!

TeopeTquCKMe XAUTPOCTH

Onucarp KOHAECHCUPOBAH-
HO€ BO30YXIEHHOE COCTOAHUE
MIOMOTAIOT U3BECTHBIE B TEOPUU
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CBA3aHHOE
CoCTOAHNE

Puc.3. Bo3nuxnogeHue c6a3u

6 cucmeme 6030YAHCOCHHBLX AMOMOB
npu ux conuiceHuu. 30eco r —
mexncamommoe paccmoanue; E —

AN

» r | 2Heprua

oHeprmna
CBA3N

TBEPJOTO TE€Ia METOJBI, IPABJA,
IIOCJIE COOTBETCTBYIONEN aall-
TAUU K HE COBCEM CBOUCTBEH-
HBIM JIJI1 HUX yCJI0BUAM. Hanpu-
Mep, YTOOB HAUTH YpaBHEHUE
COCTOSIHUS, IPOBOJASAT MUHUMU-
3a1MI0 3HEPIUU CUCTEMBL. OJ-
HAKO pPHUAOEPTOBCKUE ATOMBI
BO30YyX/IEHHBIE, TOTOMY MUHU-
MU3UPYIOMME (PYHKINU CIELYET
6paTh TOJBKO U3 OTPAHUUYECHHO-
ro Kjpacca (QYHKUHUH, OTBEYAIO-
MUX YCIOBUAM BO3OYXIECHUSA.
Jlanee, BOMHOBBIE (DYHKIIUU 3JIE-
KTPOHOB OOA34HBI U B KOHJICH-
caTe COXPAHATH CBOIO OPTOrO-
HaJIbHOCTb (PYHKIIUSAM BCEX HU-
JKeJIeXKauxX CoOCTOIHUM. Henb3s
CKa3aTb, 4YTO 3TO TpebHOBAHUE
JENAET PACUET HEBO3MOXKHBIM,
HO OHO €r0 OYE€Hb YCIOXKHAET.
BripoueM, IOXOXYIO TPYAHOCTb
TBEPJOTEABIIUKN TPEOJOTETU
eule Ha pyb6exe 70-x. B meran-
JIaxX BOJIHOBASl (DYHKIIUSI BAJICHT-
HOT'O 3JIEKTPOHA JOJIKHA OBITh
TAKXE OPTOrOHAJNIbHA (PYHKIUAM
BCEX HUXKEJICKAMUX COCTOAHUU,
B TOM YMCJIE BHYTPEHHUX 060-
JIOYEK HOHA. MareMaTUu4eCKH
3Ty OPTOTOHANU3ALUIO YYUTHI-
BAIOT BBEJAEHUEM HEKOTOPOTO
KOMIIEHCHUPYIOMETO OTTAIKHUBA-
IOMIEr0 TOTEHIUAJIA B 06JACTH
BHYTPEHHUX 060n04Yek. dusu-
YECKUM CMBICJI IOSIBJIEHUS TAKO-
O OTTAJKUBAHHUSA KAK Pa3 U OT-
paxkaeT (HaKT GOJBIION KUHETU-
YECKOI 3HEPIUM JIEKTPOHA U3-
32 OBICTPBIX OCUHJIALIUN €ro
BOJTHOBOW (PYHKIMU B 3TOI 0OO6-
JIaCTU. 3HAYUTEJIbHBIIN IMIar BIIE-
pen, TO3BOJUBHIUKN H306€XKATH
OPTOTOHAJU3AIIUHU  BOJHOBBIX
(PYHKIUA M CIOXHBIX MaTeMa-

noanasn, T — xunemuueckan, U —
NOMeHUUANbHAL IHePIUL.

IIpu 6onvuiux r amu napamempuo.
g [BAaTOMe  xapaxmepusyrom omoenvruoiii

U 8030YHcOeHHbLlL amom. Haruuue
NOMEeHUUANLEHOU AMBL 8 3ABUCUMOCINU
E(r) obecneuusaem noaenerue
CBA3AHMHBbLX COCMOAHUIL.

TUYECKUX NPEOOPA3ZOBAHUI,
3aM€HA UCTUHHOTO MOTEHIIUAIA
B3AUMOJIEUCTBUA B OOIACTHU BHY-
TPEHHUX O060J0YEK HEKOTOPBHIM
CTJIA)KEHHBIM MOJICJIbHBIM IICEB-
JOIOTEHIUAJIOM, COXPaHAIO-
UM, OJIHAKO, UCTUHHOE IOBE-
JEHUE BAJEHTHOIO 3JIEKTPOHA
BJJAJIX OT IPUTATUBAIOMIETO LIEH-
Tpa. MeTo/ ICEBAONOTEHIINANA,
KOHEYHO XK€, IPUMEHUM U K BO3-
OYKJJEHHBIM 4TOMAaM, IIOCKOJbKY
B OCHOBE UMEET TOYHOE MATEMA-
TUYECKOE NPEO6PA30OBAHUE, A HE
KAaKYIO-TO TUIIOTESY.

VpaBHeHUE COCTOAHUA O]
Hallell CUCTEMBl MOKHO HAaHTH
ele OJHUM, OJU3KHUM IO HIEO-
JIOTUH, METOJJOM: 3AMEHUTD BO3-
OyKJJ€HHBIE ATOMBI HEKUMH HE-
BO30YXK/IEHHBIMU IICEBJOATOMA-
MU (HE IIyTaTh C ICEBJAOATOMAMHU
TBEPAOIo Teaal), CHEKTP KOTO-
PBIX TOT K€, 4 BOJTHOBBIE (DYHK-
UM COBMNAAAI0T C ATOMHBIMU
BJAJIN OT fAJIpa, HO BO BHYTPEH-
HUX 00614CTAX (Ha PACCTOSHUAX
MeHbIne K,) ABJIAIOTCA IJIABHDI-
My (6€3 OCHMJUIALMH — Kak
B HEBO3OYXKJECHHOM 4TOME).
Ha mpakTuke Takas mnpouegypa
CBOJUTCSI K 3daME€HE HUCTUHHOTO
NOTEHIIMAJIA B3aUMOJEHCTBUSI
3JEKTPOHA C HMOHOM HEKHUM
IICEBJONOTEHIMAJIOM, B IIOJE
KOTOPOI'O 3JIEKTPOH HAXOJUTCS
B OCHOBHOM cocCTOAHUHU. ITocie
4ero BO3MOXKEH pacyeT C IIPU-
MEHEHHUEM BAPUAITMOHHONM IIPO-
LENYPBI.

VBHI, 3/1eCh BOZHUKAET HOBAA
TPYAHOCTD. IIIIOTHOCTb KOH/ICH-
CHUPOBAHHOI'O BO30YXAEHHOTO
COCTOSIHUSA, HECMOTPA Ha €ro
METAINYECKYIO IPUPOJY, YPES-

BbIYAMHO MaJd. BBujay OdYeHb
OOJIBIIUX PA3MEPOB BO3OYXKAECH-
HBIX 4TOMOB OH4 TIa30Basd WJIH
Jaxe BakyymHad. [TomuMo 3T0-
ro, pacnpesieicHUE 3JIEKTPOHOB
B IIPOCTPAHCTBE KpawHEe HEO/-
HOPOJHO. Takoe coueTaHue s
TEOPUU OUYEHb HECTAHJAPTHO,
XOTA NPOCTPAHCTBEHHASA HEOJ-
HOPOJHOCTb CKOpPEE IPABUIIO,
yeM HCKJII4YeHHue. Bonee uau
MEHEE PABHOMEPHO 3JIEKTPOHBI
pacHnpeieneHsl pa3Be 4To B Iie-
JIOYHBIX METAJIAX U B 3K30THU-
YECKOM METAJUIMYECKOM BOJO-
poze. Boobuie xe B aTOMaX, MO-
JIEKYyAaX, METannax U Ap. OHHU
pacnpeieneHsl Kak pa3 HEOJHO-
pOAHO. A M3BECTHAA BCEM MO-
JIeNb MOYTH CBOOOJHBIX 3JIE€K-
TPOHOB €CTb BCErO JHMIb IPHU-
O/IMKEHME, BIIPOYEM, TTIO3BOJIHUB-
Imee MpaBUIbHO ONHUCATH MHO-
rue CBOMCTBA META/IOB. DTa
MOZE€/Ib NIPUMEHUTENBHO K KOH-
JEHCUPOBAHHBIM BO30YXAEH-
HBIM COCTOSIHHSIM HE paboTaer
BOBCE, NOCKOJIBKY 3J€Ch HEO0O-
XOJJUMO C C€aMOro Hayasnaa
y4€CTh HEOJHOPOJHOCTb 3JIEK-
TPOHHOM XUJIKOCTHU. [Ipeono-
JIETh 3Ty TPYAHOCTb B TEOPUH
KOHJEHCUPOBAHHOI'O BO30YX-
JEHHOTO COCTOAHHUA IMOMOIIH
METO/bl, pa3paboTaHHBbIC /I
ONUCAHUSA HEOJHOPOJHOI 3JIEK-
TPOHHOU KUJKOCTH.

OCHOBBI TEOPUU HEOJHOPOJ-
HOHN 23JEKTPOHHOMN XUJKOCTU
danoxunu I1.Xoanb6epr, Y.Kon
n JI.IIsMm eme B 60-e rogol. B Heit
UCXOAAT U3 NPUHIIUIIA MUHUMY-
Ma HEKOTOPOTO (PYHKIIMOHAIA
IUIOTHOCTU 3NEKTPOHHOU KU/[I-
KOCTH, IPUYEM B CJIydade OJHO-
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POAHOTIO pacCHpeaeneHUsa IEK-
TPOHOB MNOJXO/l B TOYHOCTHU
CBOJIUTCSA K H3BECTHBIM TEOpe-
TUYECKUM MojenaM. Teopus yc-
MMEMHO MPUMEHAECTCA KaK A
ONMCAHUS ATOMOB M MOJIEKYII,
TAK U TBEPJAOTO TEJIA.

Takum o6pa3oMm, mporpecc
B IOHHUMAaHUU CBOINCTB KOHJICH-
CHUPOBAHHOTO BO30OVK/JEHHOIO
COCTOAHHUA  OBUI  JOCTUTHYT
MONLKO NOCNe 00BeOUHeHUsL Me-
mooo08 08YX meoputi: nceeoono-
menyuara U HeooOHOPOOHOL
neKkmpouroil auorxocmu. Cxe-
Ma PACYETa BBHIIVIAJUT JOBOJIBHO
npocrou. CHavama BBOJAUTCA
IICEBJONOTEHIINAJ, ONMHUCHIBAIO-
HUU JaHHOE COCTOSIHHE BO3-
OyXJIEHHOI'O aToMd. 34TEM Ha-
XOAUTCSI MUHHUMYM 3HEPTUU HE-
OJJTHOPOJIHOM CUCTEMBI 3JIEKTPO-
HOB B CYMMAapHOM IIOJI€ NICEBJO-
MMOTEHIIMAIOB. MUHUMU3UPYIO-
mue (QYHKIUU TPUMEHAITCA
Jlajee s OLIEHKHM Pa3JIMYHBIX
napameTpos KoujgeHcara. Hau-
60Jie€ MOJHBIE PACUYETHl IPOBE-
JIEHBl [J1s1 BBICOKOBO3OYXKIECH-
HBIX 4ATOMOB. 3J€Ch KaK pa3
U TPUTOJAUNACH YHUBEPCAJIb-
HOCTb PHUJOEPTOBCKUX COCTOS-
HUH. A OCOGEHHOCTH CTPOEHHUSA
KOH/ICHCATa U3 BO30OYXKIECHHBIX
ATOMOB ISl KaXAOT'O BEMIECTBA
OTPAXKAIOTCA B NIONpPaBKe Puj-
6epra d.

s BO3OYXK/IEHHBIX COCTOS-
HUH aTOMA Lie3Us ObUIN IIOJIyYe-
HBl YHCJIEHHBIE JAHHBIE, IIO3BO-
JNAI0MUE CYAUTh O HEKOTOPBIX
mapaMeTpax KOHJAEHCUPOBAH-
HBIX BO30OYXK/JIEHHBIX COCTOAHUM.
Janum 37€eCh JTUIIb HEKOTOPBIE
13 HUX (CM. Ta6IUILY).

Kak xe Ha6JI01aTh KOHCH-
CHUPOBAHHOE BO30OVK/JECHHOE CO-
croaHue? OHO MMEET TId30BYIO
IUIOTHOCTD, OTHIOAb HE HU3KYIO
TEMIOEPATypy IJIABJICHUS,
Jla K TOMY XK€ IPO3PAavyHO B BU-

JEHHOE COCTOSTHUE M TOABJIAET-
Csl, CKa)XXEeM, B BHJIE€ KaIlleJek,
TO MBI 3TOI'O HHUKAK U HE 3aMe-
TUM! BpeMs )KU3HU KAIlEJIEK, KAK
MBI BUJIUM M3 TAOJHUIIBI, OTHIOIb
He Mayno. IToaTomy uanydeHue
U3-34 PEKOMOMHAIIMU BO30YX-
JIEHUH CJIHIIKOM CJ1ab6oe, U CKO-
pee BCETO MBI €I0 TOXE HE YBU-
auM. PasBe 4TO MOBE3ET U UTO-
TO UCKYCCTBEHHO 3ACTABUT KOH-
JEHCAT PACIACThCA.

MosxeT ObITh, UMEHHO U3-32
HEO6POCKOCTH KOHAEHCUPOBAH-
HOE BO36OVXK/JEHHOE COCTOSIHUE
U HE NPHUBJIEKAIO OCOOOTO BHU-
MaHUA K cede. XOTd TEOPETUKH,
Jd U OKCIEPUMEHTATOPHI,
TO U J€J0 OOHAPYXKUBAIU, UTO
OHO JIOJIKHO CYIIECTBOBATD.

O7kypa bepercs
MeTACTABMABHOCTD

[TepexoJ OT U30IUPOBAHHDBIX
BO30OYX/JIEHHBIX 4TOMOB K KOH-
JEHCUPOBAHHOMY BO30YXACH-
HOMY COCTOSHHIO COIIPOBOXAA-
€TCSI POCTOM 3HEPTUU CBA3U
U YBEJINYECHHUEM BPEMEHU KU3HU
BO30YK/JEHUNU. MBI YK€ IOHSIN
MEXaHH3M MOSBJIECHUSA CBA3U
B KOHAEHCATE, OH B OOIIEM-TO
TAKOH K€, YTO U B OOBIYHBIX ME-
TaJUIaX. B ero ocHose — mepe-
KPBITUE BOJIHOBBIX (DYHKIIUH
BO30YK/JCHHBIX ATOMOB, JJ€JIOKa-
JIN3AWS WJIN KOJJIECKTUBU3AIIUSI
BCEX BO3OYXKAEHHBIX 3JEKTPO-
HOB. HO mmouemy ke CTOJIb BEIN-
KO BpeMsA )KU3HU? 31€Ch €CTD /IBE
IIPUYUHBI, [IEPBYIO U3 KOTOPBIX
JIEI'KO IIOHATD CXO/AY, 4 O BTOPOU
MIPUAETCSI HEMHOT'O IOTOBOPUTD.

I[TOCKOJIBKY o6pazoBaHUE
KOHJJEHCUPOBAHHOTO BO30YyX-
JICHHOT'O COCTOSIHUSI 3HEPIETH-
YECKMU BBIT'OJIHO, YHEPIETHUYEC-
KHE€ YPOBHHU 3JIEKTPOHOB B KOH-
JEHCATE PACHOIAraloTCsa HUXKE

JIBL JUISL CIIEKTPaA pUOEPrOBCKO-
ro aToMa BUJIHO, YTO YEM BHIIIEC
YPOBEHBb BO3OYXK/ICHHUSA, TEM Ud-
e 3TU YPOBHHU PACIIOJOXKEHBIL.
DHEprus ypoBHA OOPATHO NPO-
MOPIIMOHAJIbHA KBAJPATy IJIaB-
HOTO KB4HTOBOTO YHCJIA, 3HA-
YUT, PACCTOSHUSA MEX/IY COCE/I-
HUMH YPOBHAMU C POCTOM 77
YMEHBIIAIOTCA OOPATHO TIPO-
MOPIIMOHATIBHO TPETHEIN CTEIE-
Hu n. [loHmxeHue ypoOBHEN
9HEPTHUHU JIEKTPOHOB IIPHU Iepe-
xoJe BBICOKOBO30YXKJIECHHBIX
ATOMOB B KOHJIEHCUPOBAHHOE
COCTOSIHME (TAKOM KOHJIEHCAT
HA3BIBAIOT Pud0ep2o6CcKoli ma-
mepueti) JeadeT HEBbIIOJHbIMU
NeEPEXOJbl MEXJYy COCEIHUMU
COCTOSHUAMU KOH/IEHCATA.
B puabeprosckoi marepun pac-
najJ; BO3MOJKEH TOJBKO CpPa3y
B COCTOSHUS, OJIU3KUE K OCHOB-
HOMY! A BEPOATHOCTD TAKUX IIE-
PEXOAOB 3HAYUTEILHO MEHBIIE,
KaK U B OT/EJBHBIX 4TOMAaX.
MTak, 3TO nepBas NPUYUHA, KO-
TOpas, OJHAKO, AAJEKO HE I'TaB-
Hasd.

Bropas npuymna meracra-
OUJIBHOCTH PpUAOEPIOBCKONU Ma-
TEPUM TEHETUYECKU CBIA3aHA
C HEOJHOPOJHOCTBIO pacrpese-
JIEHUS 3JIEKTPOHOB B IPOCTPAH-
CcTBE. 1 B OOBIUHBIX TBEPABIX TE-
Jax (MeTa/u1ax) 6bIO 3AaMEYECHO,
4TO MOJOOHBIE HEOJHOPOAHOC-
TH YCUIUBAIOTCS TAaK Ha3bIBae-
MBIM OOMEHHO-KOPPEISIIUOH-
HBIM B3dUMOJCHCTBUEM 3IJICK-
TPOHOB: CO3JJAHHOE TJE-TO U3-
OBITOYHOE CTYHIEHUE 3IEKTPO-
HOB OJyarofaps 3TOMY B3aUMO-
JEHCTBUIO emie 60see YIUIOTHS-
ercs. I[ToTeHnnaal 06 MEHHO-KOP-
PENAIMOHHOIO B3AUMOJENCT-
BUA MHOTI/IA HA3BIBAIOT ITOTEH-
nuanoMm Crharepa uian JJupaxka—
Cinatepa; OH INPONOPLIUOHAIEH
KyOMUYECKOMY KOPHIO U3 IIJIOT-
HOCTHU 3JICKTPOHOB B JAaHHOU

JOUMOM auanazoHe. Eciu rge-to0  Ha4YaJdbHBIX HOJIOKEHUH. TOuYKe. HO B OOBIYHOM BEIIECTBE,
KOHJICHCUPOBAHHOE  BO30yX- M3 NpUBEACHHOU BBIIIEC POPMY-  CKAKEM METAIEC, OOMEHHO-KOP-
CocroaHue I1oTHOCTS®, dHeprusa Temmeparypa PaGora I'panuna Bpema
aTomMa e CBA3H, 3B miasieHus, K BBIX0/12, 3B IIPO3PAYHOCTH, MKM JKM3HH
12-§ 1.1-10% 0.137 460 0.32 32 25¢
13-§ 5.3:107 0.113 460 0.27 46 5¢
14-§ 2.8:107 0.096 540 0.23 63 80 u
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PENAIMOHHOE B3aMMOJIENICTBUE
JeHCTBYET HAa (DOHE OYEHD CUJIb-
HOTO KYJOHOBCKOTO U JIUIIb
CJIETKa UCKAXKAET OOIUMI ITIOTEH-
IUaJ, HE U3MEHAA €TI0 MPUHIIHU-
nuajgbHoO. Hanportus, B pujgbdep-
TFOBCKOII MATEPUM KYJIOHOBCKOE
B3AUMOJICHCTBHUE OCIA6IEHO —
BEJIb JIEKTPOHBI HAXOAATCA HA
O4YeHb OOJIBIIUX PACCTOSHUAX
OT MOHOB. [Io3TOMY 37€Ch JAaXe
HEOONBIIOE HCKAKEHUE ITOTEH-
IIMaaa MOXET M3MEHUTDh XaPaK-
TE€p B3auMmoaercrTeud. U pencr-
BHUTEAbHO, PACYETHl MOKA3ANIH,
4TO 0215 YPOBHell 8030)xucOeHU,
Havunas npumepHo ¢ ceobmozo,
8 nomenyuaie 63auUmooeticm-
8Us INEKMPOHA C UOHOM BO3MHIU-
Kaem oOaacms OMMAaiKuearus!
OHa TEM MHUpE, YEM BBIIIE YPO-
BEHb BO30OyXKJcHUA. Barisanem
Ha pUC.4, e NOKazaHa KapTUHA
NOTEHIIMAJa BOAWM3W HMOHA, OK-
PYXEHHOTIO KOJJIEKTUBU3UPO-
BAHHBIMM 3JEKTPOHAMU B KOH-
JEHCUPOBAHHOM  COCTOSHUU
BO30YXJAEHHBIX 4TOMOB I€3Uf
npu n =10,/ = 0. Ha paccTodaHu-
AX OKOMo R,»= 28 A (coorserct-
BYIOIINX Wi.) M JaIbII€ XaPaK-
TE€p MOTEHI[MAJA B3aUMOJIEUCT-
BUSA JICUCTBUTEIBHO OTTAJIKUBA-
IOIMUU: 3JCKTPOHBl KAK OBl BBI-
TAJIKUBAIOTCS M3 IICEBJOATOMA.

[TceBpoaToOM, KaK M 3JIEMEHTAP-
Has fA4erkKa Burmepa—3eirua,
3eChb ChepUIECKU CUMMETPUY-
HBl, U UMEIOT PAJNUYC, PABHBIN
Rys = 555A

B pesynbraTe 31€KTPOHBI, KO-
TOPBIE U PAHBIIE, T.€. B BO30OYX-
JJECHHOM 4TOME, HaXO/UJINCh
MOYTH BCE BpeMs HA OOJBIIUX
pacCTOAHUAX OT HOHA, TENEpPb
OKA43BbIBAIOTCA U BOBCE 3AMEPTHI-
MU y nepudepuu IICEBJOATO-
MOB. PanbIie nogxoauTs 6JIM3KO
K /Py UM MEIIAJIO BO3paCTaHUE
KHHETUYECKOI 3HEPIUHU, TEIEPh
JKe [JIg 3TOI'O UM HYKHO IIPOUTHU
CKBO3b HIHUPOKUHN IOTEHLMUAIb-
HBI 6apbep, YTO BJIEYET CylIE-
CTBEHHOE M3MEHEHUE BOJIHOBOU
(QYHKIIUN 37TEKTPOHOB BO BHYT-
peHHen 06acTH ATOMA, 3HAYHU-
TEJIbHO HOHUXKAIOIIEE BEPOAT-
HOCTb UX HAXOX/JEHUA 3[ECh.

D PeKT 3anupaHus JIEKTPO-
HOB Y TPAHHIL IICEBJJOATOMOB UIIN
3JEMEHTAPHBIX SYECEK IIETUKOM
00yCJIOBIEH OOMEHHO-KOPpPE-
LUOHHBIM  B3dUMOJEHCTBUEM
JJIEKTPOHOB. VYV 3TOTO YHCTO
KBAHTOBOMEXAHUYECKOTO  A(-
(exra ecTh TEM HE MEHEE KIdC-
CUYECKUIT aHAJOT, 3aMCUYCHHBIN
Kenppimem B 80-e¢ ronsl. Ilpen-
CTaBUM C€6€ MOJIYIO METAIUINYEC-
Kyl0o cdepy, B LIEHTPE KOTOPOU

w
A Wo.=-0.3038 R,, =
28A g =33 5A
>
1
; E-=-0.523B

Puc.4. Dnepezemuueckas ouazpamma 0ns 3NeKmMpPOHOE
npoeooumocmu 6 puob6ep2o6ckoll mamepuu U3 amomoe Ye3us.
L[gemmnoil KPpuoil noKa3an Xx00 NOMEHUUANLHOL IHEePUL.
Ypoenu snepeuu obpasyrom ouckpemmuoLii cnexmp, Ko20d
ANeKMPOHLL HAXOOAMCA 60 6HYMPECHHUX OONACMAX
8030)AHCOCHHBLX AMOMOB, U HENPepPovLeHbLll — K020a OHU
AOKAAUZYIOMCA 60NUSU MUHUMYMA NOMEHYUUANLbHOU IHEep2UL.
Hanuvue wmuporxozo oapvepa sampyonsem npoHuKHoeeHue
ANeKMPOHOE 6HYMPLb AMOMOE, 3anupasn ux na nepugpepuu.

HAXOJUTCA MOJOXKUTEIBHO 3aPsi-
JKEHHBIN MOH U Ha KAKOM-TO pac-
CTOSSHUN OT HEro — 3JIEKTPOH.
DJIEKTPOH CYUTAEM KJIACCUYEC-
Kol vactunend. bes cpeprl HOH
NIPUTATUBAET JIEKTPOH IO 3AKO-
Hy KynoHa Ha 11060M paccros-
Huu. Ecnu xe oHu BHYTPU ce-
pEBI, TO 3JIEKTPOH, C OJHOU CTO-
POHBI, NPUTATUBAETCI HOHOM,
a4 C JIpyroif — CBOUM COOCTBEH-
HBIM 3JEKTPOCTATUYECKHUM U300-
paXEHHUEM, CO3JJAHHBIM IIepepac-
NpesIeIEHUEM 3aPSA0B Ha cepe.
SICHO, 4TO NPUTSKEHUE K CTEHKE
0O0NOUKH OYyJET NMPEBANTUPYIO-
UM, KOI/Id 3JIEKTPOH JANEKO OT
MOHA U GJIM3KO K CTEHKE.
3anupaHue 3JIEKTPOHOB,
WJIN CTATUBAHUE BOTHOBBIX (PYHK-
IUY K TPAHUIIAM 3JIEMEHTAPHBIX
AYEEK, KAK PA3 U BBIITOJHAET POJIb
TOM, BTOPOM, IPHUYMHBI CYLIECT-
BEHHOI'O YBEJIMYEHUSA BPEMEHU
JKU3HU KOHJEHCUPOBAHHOTO BO3-
OVX/ICHHOI'O COCTOSIHUS IO MEpe
pocCTa YPOBHA BO30OYXK/CHUSL.
MeTacTabUIbHBIMU OKAa3bIBA-
IOTCA HE BCE KOHJEHCHUPOBAH-
HBIE BO30YXKJEHHBIE COCTOAHUA,
a TOJIBKO PUAOEPTOBCKAs MaTeE-
pus. TOIbKO B TAKOM KOH/IEHCATE
3(ppexTs 0OMEHA U KOppes-
UH 3JJEKTPOHHOMN KHUAKOCTU
MOI'YT TIPOABUTH CEOA B JOJIK-
HOU Mepe Ha (pOHE OOBIYHO 0O-
Jleé CHJIBHBIX KYJIOHOBCKUX 3(-
¢exToB. IToaTOMY BpEMS KU3HU
pUAOGEPTOBCKON MATEPUU HEO-
OBIYATHO BEJIMKO B CPABHEHUU
C BPEMEHEM KM3HU BO30OYXK/JEH-
HBIX ATOMOB, COCTABIAIONUX €TO
CTPYKTYpPY. Byzyuu n3BjieyeHHbI-
MU U3 HEE, OHU BO3BPAIIAIOT Ce-
0€ UHJUBUJYAIBHOCTb U TEPAIOT
IpU 3TOM METACTAOMIBHOCTD.

Y10 nokasbiBaer
3KCMEePUMEHT?

MbI mOKa CTapaauch OObsAC-
HUTb, NMMOYEMY T'd3 BO3OYXKIEH-
HBIX 2TOMOB KOH/ICHCHUPYETCS,
1 TIOKa3aThb, 31 CYET YErO KOH-
JICHCUPOBAHHOEC BO30YK/JCHHOE
COCTOSIHUE 3HEPrEeTUYECKU 60-
JICC BBI'OJAHO IO CPABHCHHIO
C ra3zosbiM. Kaxercs, peanuso-
BaTh IIPOIIECC KOHJCHCAIIUU
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Puc.5. Koceennoe nabnrooeniue KOH0HCAyun 6030YH0CHHLLX NPUMecell 6 2epPManu 1o xapaxmepy
usmernenus OuUdLeKmpuuecrkol nponuyaemocmu mamepuaida. Cieea — cxema Onvima, Cnpaéa —
pesyaovmam, nOKa3bl6aAOUULl CYNEPAUHCURBLI POCT NPOHUUACMOCIU NPU 00PA30EAHUL KATIECLb

68030)yxaco0eHnbiXx axyenmopos (Ga).

COBCEM HECJIOXHO: OXJAJUTh
Cpeay OO AOCTATOYHO HU3KOU
TEMIIEPATYPBI, KOIJa BO30YXK-
JICHHBIE ATOMBI U3 KOHJICHCATa
6osee He ucnapamTca. OFHAKO
3TO CKOpEE YCIOBUE YIEPKAHUSA
YK€ CO3JaHHOTO KOHJEHCATA,
a He ero cuHresa. g moiyde-
HUSI KOH/ICHCUPOBAHHBIX BO3-
OyXJEHHBIX COCTOSIHUHU HaJ0
MpEX/e BCEro COOpaTh BMECTE
MHOTO BO30YX/JIEHHBIX ATOMOB
B METACTAOUNBHBIX WIHU PUJIOED-
FOBCKUX COCTOSAHHAX. YTO Xe
YA AJIOCh IOJIYYUTH B 1a60OpPaATOP-
HBIX YCJIOBHUAX?

PaccmaTtpusasg npobieMy He-
CKOJIBKO IIUpE, OTMETUM, YTO
UCTOPUYECKU KOHJEHCAIUsS Ha-
6J110/]aJ1aCh BIIEPBBIE B CUCTEME
3JI€EMEHTAPHBIX BO3OYKICHUNT —
3KCUTOHOB. Bcien 32 o6Hapyxke-
HUEM 3JIEKTPOHHO-JBIPOYHBIX
KaIlesb B OJTYIPOBOAHUKAX I1O-
ABWJINCDH PA6OTHI [2], B KOTOPBIX
KOHCTATHPOBAJIACh KOHJEHCA-
IUsT  BO3OVXKACHHBIX MEJIKHUX
IIPUMECEN B I'€PMAHUU. ABTOPBI
0O60OCHOBBIBAJIM CBOI  BBIBO/J
daKTOM CyNEepJIMHENHOTO BO3-
pacTaHus  JUIIEKTPUUECKOU
MPOHUIAEMOCTHU MOJYIPOBOJ-
HHUKA [0 MEPEC YBEIUYCHUS KOH-
LICHTPALIUU BO30OYX/IECHUN
(puc.5). 3arem JL.B.Ine6os
n O.M.Epumos u3s Tocynapcr-
BEHHOT'O ONTUYECKOTO UHCTUTY-
Ta [3] MOKa3aau, 4TO OCHOBHOU
IIPUYNHON COOCTBEHHOI'O OITU-

YECKOTro Npobosd B CTEKIAX CIIy-
JKUT OOPA3OBAHME METAJIU3U-
POBAHHBIX O0JIACTEH BO30OYX-
JIEHHOI'O KOH/ICHCATA.

Ho Haubojee BOEYATIAIOT
3KCIEPUMEHTAJbHbIE PabOTH
K.AMmaHa, Ix.Ilerrepcona
u JL.Xonmauga uiz I'éreboprcko-
ro yuusepcurera. B 1990 r. onn
ONyOINKOBAJIU PE3YIBTATH CBO-
UX HCCAENOBAHUHN OOJBIIUX
KJIACTEPOB U3 BO30OYXKAECHHBIX
4ATOMOB LI€3UA C TTOMOIIBIO Bpe-
MANPOJETHOIO MaCC-CHEKTPO-
merpa [4]. Ha puc.6 mokasana
CXEMa 3TOr0 B3KCIEPUMEHTA.
OMBITE IPOBOJUIHCH B BBICOKO-
BAKYYMHOH Kamepe. ODMUTTEPOM

ﬂaEque3Hﬂ

BO30YXK/JJEHHBIX ATOMOB CJIy’KHJI4
Harperas 10 BbICOKOH TeMIlepa-
Typbl I'paduroBas (Qosbra, ue-
PE3 KOTOPYIO NPOXOJUIHN NAPbI
Le3us. AHAJIU3 BPEMANPOJIECT-
HBIX CIIEKTPOB IIOKa3aJ 06pa3o-
BAHHE B KaMepe OOJBIINX KIAC-
TEPOB, MACCA KOTOPBIX JOCTUI'A-
Jga npuMepHO 40 TBIC. ATOMHOH
MacCChI 11e3ud. 1 4TO BAXKHO, OHU
JIETKO MOHU3UPOBAIUCDH. Pe3yiib-
TATBL ONBITOB CBUJAETEIBCTBOBA-
JIU1 O TOM, YTO KJIACTEPHI LIENU-
KOM COCTOAT U3 BO30YXK/JEHHBIX
ATOMOB I11€3Ud. 3HAYUT, 3TO —
CI'YCTKU KOoHAecHcarta. B 1991 1.
ucciaegosarenu u3z I'éredopra
U3MEPUIU YLEIBHOEC OMHUUYECKOE

BpeManponeTHbIn
Macc-cnekTpoMeTp

KnacTtepb
uesuns

y\. ®

IMUTTEP

L
>

Puc.6 Cxema onsima uccaedosameneti u3 I'émebopzcrkozo
YyHugepcumema. AHAAU3 6DEMANONCMHO20 CNEKMPa NOKA3 A
HanudUe 6 NYyuKe c2)YCmro6 6030YHC0CHHBLX AMOMOE Ue3Us

¢ maccoltl, 6 40 muoic. pas3 6oavuLeti amomHoOlL.

INIPUPOITJA » Nel « 2001




DUSUKA

CONPOTHUBJICHUE  KOHJIEHCATA
(0.001—0.01 Om*M); B 1992 1. uMm
yAAJIOCh COOpPAaTh HAa 430THOU
JIOBYIIKE KAaN€JbKH KOHAEHCATA
13 BO3OYXK/JCHHBIX 4TOMOB Ii€-
3Us1 U IO XAPaKTEPY BCIIBINICK
UX JIIOMUHECIICHIIUU OIIpejie-
JIUTH BPEMS XKU3HU Kalesnaek [5]:
5—10 muH. Pa6oTa BRIXOJA 3JI€E-
KTPOHOB M3 KOHJIEHCATA OKa3a-
Jnack pasaou 0.5—0.7 3B u coor-
BETCTBOBAJIA pPaHEE MPO/JICIAH-
HbIM pacyeram. OTMETHUM, 4YTO
OHa CYIIECTBEHHO HMXKE, YEM
y 06bruHOTO 11e3ug (1.54 3B).
Co3aHue U UCCIEeJOBAHUE
pUAOEPTOBCKON MATEPUHU —
OOJIBIION YCHEX IIBEACKUX HC-
CIIEAOBATENEN, YMEIO PaACHOPA-
JUBIIUXCSI UMCIOMUMCSI y HUX
MOIIHBIM UCTOYHUKOM (3MUTTE-
poM) BO30OYXIEHHBIX ATOMOB
ne3us. Ho co3naBaTh BO3OYXK-
JICHHBIC ATOMBI B OOJIBIIUX KOH-
LIEHTPALUUAX MOXHO U JIDYTHUMHU
CIIOCO6aAMHU: KOPOTKUMH JIa3€P-
HBIMU MMIYJIbCAMH, MOIIHBIM
3NEKTPUUECKUM NIPOHOEM, HO-
HU3UPYIONUM H3JIy4EHUEM. DTU
CIIOCOOBI KAXKYTCS BIIOJHE IIPU-
TOJHBIMU JJISI CUHTE3a KOH/JICH-
cara BO3OYXJECHHBIX 4TOMOB,
HO BaXXHO IIPU 3TOM HE Iepe-
IPETh CPEAY, YTOOBI HE pPa3py-
AT YK€ CO3JJAHHBIE KAIIEbKH.

O nepcnektMBax

I[HoBTOpUM: KOHAECHCUPOBAH-
HO€ BO30YXIEHHOE COCTOA-
HUE — 3TO 0cobag popma cyuie-
CTBOBAHHUA BENECTBA, KOI/ld OHO
IIEJIMKOM COCTOMUT U3 BO36YX-
JIEHHBIX ATOMOB, MOJIEKYJ, IPU-
MeCeN B TBEPJBIX Tenax. bonee
TOTO, OHO MOJET OBITb CO3JAHO
U 3JEMEHTAPHBIMH BO30YyXIC-
HUAMU B TBEPABIX TENAX THUIIA
3KCUTOHOB. B mocnegnem ciy-

Jiutepartypa

4a€ KOHJIEHCUPYETCS yKE HE BE-
meCcTBO, 006pa3ysl TBEPJbIC WU
JKHJIKME OO0pa30BaHUA, 4 BO3-
OyxJeHusa B BemecTse. Konaen-
calysl TAKOTO COpPTa MPOUCXO-
JUT 6arojaps B3aUMOJCHCTBU-
sIM BO3OYKJCHUI, IIPUBOJSAIIUM
K OOpa30BAHUIO SHEPrEeTUUYECCKHU
60j1€€ BBITOJIHOTO, YEM OT/IEb-
HBIE BO3OYXK/IEHUSA, KOHAEHCATA.
YTO Xe MBI BIIpABEC OXHUAAThH
OT HCCHEJNOBAHUN METACTA-
OUJIBbHBIX COCTOSIHUI BeleCcTBa?
Ilis Teopuu 3/1€Ch UHTEPECHBI
JIBa ACIIeKTa. BO-epBBIX — I10-
WCKHU U pa3paboTKa HOBBIX MO/JI-
XOJIOB K AHAJIN3Y BO3OYK/JECHHO-
IO COCTOSIHUSI, B KOTOPOM BO3-
OYX/ICHUII HACTOJBKO MHOTO,
4TO OHM HE MOI'yT OOJIbLIE paC-
CMATPUBATHCAI KAK HE3ABUCU-
Mmble. Takue ycnoBus HAOGIIO/A-
I0TCSl CIUIOHIb M PAJOM, OHHU
CIIEIUAJBHO U YACTO CO3/JAI0T-
CsI B BBICOKOIHEPIETUYECKUX
CHUCTEMAX, IO3TOMY HA 3TOM ITy-
TU MOXKHO OXHAATh OOJBIIUX
NpOpbIBOB. HOBBI METOJ BCE-
I7a I[EHEH TEM, YTO MO3BOJSECT
MHA4Y€ B3IVIAHYTh HA MUD. 1 4a-
CTO HEOOBCHUMOE CTAHOBUTCS
ouyeBUAHBIM. PeHOMEH (KOTO-
pBIM, Kak numeT A.IeHuc, HayKa
HE 3aHUMAETCSI, ©OO OHA CTapa-
€TCsl yIPOCTUTb MUP, CBOJISI €TO
K MOBTOPSIOMIUMCS SIBJIECHUIM)
[IOCJE 3TOI'O CTAHOBHUTCA OOb-
€KTOM HAaYKHU. BBITb MOXET, HO-
Basg TEOPHUSA NHO3BOJUT OOBAC-
HUTb NPUPOJAY TAKOIO aATMO-
C(PEPHOTO ABJIEHUA, KAK IMAPO-
Bas MOJHWA [6]? Uau TOHITH
NPUYUHY KOCMHUYECKOT'O H3JY-
YEHUS TYMAHHBIX CKOTIJICHUI?
Bropoit acrekT — CO6CTBEH-
HO CO3/IAaHUE TCOPUU KOHJ/ICHCH-
POBAHHOTO BO30OYKJEHHOTO CO-
CTOSIHHUSI BEMECTBA. 3aJIOKEHBI
TOJIBKO €€ KOHTYPBHI, IMOoje /I
pPaboTHl TUIIL O6G03HAYECHO.

Hnsa wuccaegoBaTener KOH-
JICHCUPOBAHHBIE BO3OYXK/IECHHBIE
COCTOSIHUSI UHTEPECHBI U B IJIa-
HE UX CO3/aHUA U HAOTIOJEHUS.
Kak cMHTE3UPOBATbL PUJOEPTOB-
ckoe BemecTBO? llIBEeackue uc-
CJIEIOBATENN HANJIU TOJIBKO
OJIUH IyTh: OHU UCIOJb3YIOT BbI-
COKOBaKYyMHBIE YCTAaHOBKH,
CIEUATbHBIE 3MUTTEPHI BO3-
OyKJJEHHBIX ATOMOB. Hy>KHBI HO-
BBIE METOABI, HX IPELCTOUT
npuaymaTs. Jpyroe jeno, 4ro
pPUAOGEPTOBCKOE BENECTBO KAaK
METACTA0UIBHOE COCTOSHUE,
HEe 0Cc060 mposBiasionice ceods,
MOXET CO3[4ABATHCS BO MHOTHX
3KCIIEPUMEHTAX, IJI€ €CTh BBICO-
KOBO30OYXK/IEHHBIE ATOMBI. 3J€Ch
3a/1a4a MCCAE0BATENCH — HaAH-
TH CHOCOOBI €ro yJaBIUBAHUIA
1 U3Y4YEHUS.

[Ipumenenue KOHJEHCUPO-
BAHHOT'O BO30YXK/IEHHOI'O COCTO-
SHUS BEINIECTBA VXK€ TPEJIOKe-
HO M JJAX€ 3aIHUIEHO NaTEeHTAa-
MH IIBEACKHUX CHEIUATUCTOB
JUII TEDMOMOHHBIX KOHBEPTO-
poB. MX IJaBHBIM API'YMEHT —
O4YeHb Mayasgs paboTa BBIXO/A
3JIEKTPOHOB M3 BO3OYX/IECHHOTO
KOHJIeHCAaTa. Pup6eprosckoe Be-
MECTBO — 3TO 4AKKYMYJIATOP
9HEPIUU BO3OYXKAECHUU, U OHO
MOIJIO OBl HMCIOJb30BATbCA KK
padouee TENO A CBEPXMOII-
HBIX J1a3€pOB. C €ro NOMOIIBIO
MOXHO OBLIO OBl 3KPAHUPOBATH
3ByK U T.J. BrpoueM, TOJBKO
BpPEMS MOKAXKET, HAUJET U cebe
NIPUMEHEHUE HA IMPAKTUKE 3TO
HEOpPOCKOE, HO OE3YCIOBHO
MIPUBJIEKATEIBHOE COCTOSHUE
BEIIECTBA.

PaGora BBIIOJIHEHA IIPH
PHUHAHCOBOM MOIAEPIKKe
Poccuriickoro ¢pouga PpyH-
JAaMEHTAJIBHBIX HCCIET0BA-
Hui. IIpoekT 99-02-16292.=

1. Manokun DA, Oxncosan M.H., Ilonysxmos I111. // Xum. pusuka. 1999. T.18. Ne7. C.88—101.
2. Bocharnikov V.1, Godik E.E., Petrov A.V. // Proc. Il Ukranian Conf. on Photoelectric Phenomena in

Semiconductors. Kiev, 1982. P.63.

3. Ineb6os JI.b., E¢pumos O.M. // 13B. AH CCCP. Cep. ¢pusnd. 1985. T.49. Ne6. C.1140—1145.
4. Aman C., Pettersson J.B.C., Holmlid L. // Chem. Phys. 1990. V.147. P.189—197.
5. Pettersson J.B.C, Lindroth H., Aman C., Holmlid L. // J. Mat. Research. 1992. V.7. P100—104.
6. Ojovan M.I. //]. Meteorology. 1992. V.17. P.95—906.
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METEOPUTUKA

TeKTUTbI, CyOTEeKTHUTHI,

CT
U

E.B.Imurpuesn

Mocxkea

VIIECTBYIOT JJOCTOBEPHBIE

(axThl NageHUs Ha 3EMIIIO

(8 Mowuronuun, Typkme-
Huwu, Ilonpme, DcToHUN U APYy-
I'MX MECTAX) TAK HA3BbIBA€MBIX
IICEBJOMETEOPUTOB, KOTOpPBHIE
NpPEJCTABIAIOT COOOM MIIAKO-
IIEM3Bl U MO COCTABY PE3KO OT-
JIUYAIOTCA OT METEOPUTOB U3BE-
CTHBIX TUIIOB. VX majeHue npo-
TOJIKA€TCS U 11O CEH JIeHb. ABTO-
pPOM OBUIM UCCIEJOBAHBI TAKOTO
pona HAXOJKH, COOpaHHbIE B 11
TOUYKAX Ha Teppuropuu Poccun
u KazaxcraHna.

AHanu3 BBIABUJI HA TOBEPX-
HOCTHU HEKOTOPBIX OOPA3IOB Xa-
paKkTEpHBIE CJIEABl BO3/ACHCTBUA
BBICOKOCKOPOCTHBIX  TI'a30BBIX
IIOTOKOB. M3 mOKa3aHUl oue-
BUJILIEB CJIEAYET, UTO TAKHE OO-
JIOMKM MOTJIM BBIIIACTH U3 Ha-
OMIONABIINXCA UMU OOJTHUJOB,
a Tpaekropuu O6O0JHJOB YKA3bI-
BAIOT HAa MX BEPOATHYIO CBA3b
C METEOPHBIMU IOTOKAMU. XHU-
MHUYECKUH COCTaB 06PA3I0B I'O-
BOPHUT O BO3MOKHOI I'€HETUYEC-
KOW CBA3U HE TOJIBKO MEXAY OT-
JCAbHBIMA HAaXOJKaMH, paszye-
JICHHBIMHU TBICAYAMU KUJIOMET-
pPOB, HO U MEXIY 3TUMU OOpa3-
AMH M MMHOAKTUTAMHU METEO-
puTHOrO Kparepa CrepauraMmax
u acrpobsembpl JKaMaHIIMUH,
4 TAKXE TEKTUTAMHU.

Heoxupannelit  pe3yabprar
JlaJl TIETPOJIOTUUECKUI aHANIN3:

© E.B.JImutpues

MMepraachl
YHIYCCKUM METEOPMT

BCE MCCAEAOBAHHBIE OOPA3IIHI
UMEIOT NPU3HAKHA MOLIHOTO 3J1€-
KTPHUYECKOT'O NPOOOS BEMECTBA.
Takue ke NpU3HAKU OOHApYXe-
Hbl B QYyABI'YpUTAX (CTEKIAX €C-
TECTBEHHOTO 3EMHOTO IMPOHUC-
XOXKAEHUA), TEKTUTAX [1] 1 He-
KOTOPBIX UMIIAKTUTAX, YTO MO3-
BOJIAET MPEANONOXUTDL €JIUHBIN
MEXAHU3M UX 00pa3zoBaHusd. O6-
HAPYXXEHHBIE MPAKTUYECKU BO
BCEX 00paA31aX CTEKISHHBIC HU-
TH CJIOXHBIX (POPM, HA3BAHHBIE
CTPUMEPIIACAMH, MOXKHO CYU-
TaTb METPOJOTMYECKUMU NPHU-
3HAKAMH 3JIEKTPUYECKOI'O IPO-
601.

ITo cpaBHEHUIO C TEKTUTAMU
HUCCJIEJOBAHHBIE OOPA3IIEI MEHEE
NPOIIABICHBI, COJIEPXAT O6-
JIOMKA M MHUHEPAJIBl POJUTEIb-
CKOT'O BEMIECTBA — CTEKIO, IJa-
I'MOK/IA3, IIOJEBOMN IMINAT, KBAPII,
IrpaHaT, poroByilo OOMAaHKY, TH-
TAHOMATHETUT, WIBMEHUT, BAJI-
JIACTOHUT, MUPOKCEH U [JP.; B Off-
HOM U3 O6pa3I0B OOHAPYKEHA
YACTUIA HUKEIUCTOTO KEIe3a
(12.15% Ni); kpome TOroO OHH
60os1€€ pa3HOOOPA3HBI 110 XUMU-
4eCKoMy cocTaBy. Mcxoas wus
3TOTO, NPEANIATAETCSA HA3BIBATD
UX CYOTEKTHUTAMHU (K CYOTEKTH-
TaM, BHUJHUMO, CJIEJYET OTHECTHU
Y UMIAKTUTHI, ©UMEIONUE CE/IBI
3JIEKTPUYECKOTO NPobos).

MOXHO HNPEANOJNOXKUTb, UTO
CYOTEKTHUTBL U TEKTUTHI JJO O A-
JaHud Ha 3€EMJIIO BXOJUIU B BU-
Ji€ BKJIIIOYEHUI B AJJpad KOPOTKO-

MIEPUOJHBIX KOMET. Juddepen-
IIMPOBAHHBIA COCTAB BKJIIOYE-
HUM U MaJbld BO3PACT TEKTUTOB
YKa3bIBAIOT HA 3PYITUBHYIO
HNpUPOAY NMPOUCXONKJIECHUST KO-
MeT. Ha OCHOBaHUU HPOBEJCH-
HBIX UCCJIEJOBAHUU ABTOP NPEJ-
JIATAE€T HOBYIO TUIOTE3Y MPOUC-
XOXK/JIEHUA TEKTUTOB.

TEeKTHTHI M CYOTEKTHTBHI
HIpEACTABIAIOT C060Iit (PyaBry-
PHUTHl BHE3€MHOIO IIPOHC-
XOXKIEHHUsI, OO6pPA30BABIIUECCS
BCJIEJCTBUE NMPOXOXKICHUA B BE-
MIECTBE MOIIHBIX 3JIEKTPUUYEC-
KHUX pa3pa]0B, CONPOBOXKAAIO-
IMUX BBIOPOC M3 MACCUBHBIX HE-
OCCHBIX Te€J KOMETHBIX SJIEp.
TeKTUTBI — 3TO (PPATMEHTHI
CTPYU pacniaaBoOB, BBIOPOIIEH-
HBIX U3 KE€PJ KPYIHBIX MOJIHUE-
MIPOBOJHBIX KAHAJOB MU30BITOY-
HBIM JIaBJICHHEM BBICOKOTEMIIE-
parypHoro raza. CyOTEeKTUTBl —
dparMeHTHl  3aCTEKIOBAHHBIX
CTEHOK KPYIHBIX MOJHUENPO-
BOJHBIX KAHAJIOB, PA30PBAHHBIX
BHYTPEHHUM JIABJIEHUEM ra3a
(1O aHANOTHUU C (DYABIYPUTAMU
OHH MOTI'yT pPaCcCMaTPUBATHCA
U KAK KOPKHU ILIaBieHuA) [2].

MeHee NpOMIABIEHHBIE CY0-
TEKTUTBl HECYT HECPABHUMO
00IbIIYI0O NTHPOPMALIUIO O CBOM-
CTBAX IIOPOJI KOMETOU3BEPIaIO-
mMUX HEOECHBIX TEI U O IIPOLLEC-
Ccax, NPOXOAAMUX HA HUX MO-
BEPXHOCTU U B HeApax. B xiac-
CU(PUKALUIO METEOPUTOB IPEJ-
jaraeTcsa JO6ABUTL T'PYIIY KO-
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METHBIX METCOPUTOB, BKIIOUAIO-
IUX TEKTUTBl U CYOTEKTHUTHI
U UX POJUTEIBCKOE BEIIECTBO,
a4 TAKXE HEKOTOpPbIE BUMBI XKeE-
JIE3HBIX METECOPUTOB.

Jluteparypa

ABTOpPOM pa3paboTaHa METO-
OUKA BBIAEACHUS C TOMOIIBIO
CTPUMEPIJIACOB KOMETHOTO Be-
MIECTBA U3 ACTPOOJIEM, YAAPHBIX
KpaTepoB U [10YB B paHOHAX aT-

Cmpumepenacet,

u3eneweHmble U3:

a — MmeKmumoe-moa0aeumos,
6 — pynveypumose (Kamepyn),
8 — cybmexmumos,

2 — meKmuma-up2u3uma
acmpoonremo. XKamanuum,

0 — npoob, 634MmbLX

8 anuyeumpe TyH2yccKoli
xamacmpoguol. B ckobKax
YyKa3am MmaxCumMaibHolll
pasmep wacmuy, (mm).

MOC(EPHBIX B3PLIBOB KPYIIHBIX
601U0B (METOAUKA IPOIILIA ATl-
po6upOBaHUE B PAOHE B3PHIBA
TyHI'YCCKOTO METEOPHUTA).

Panee yxXe BBICKA3BIBAJIOCH
npeAnoNoxeHue, 4ro TyHryc-
CKUI1 METEOPUT MPECTABIII CO-
001 06IOMOK fi/Jpa 3PYHNTUBHOM
KOMETBI, 4 BBINABIIEE B PAHOHE
KaTacTpO(dbl BEIIECTBO HMEIO
1up@PepeHIUPOBAHHBIN COCTAB,
MaJIO OTAUYAIOUIUICA OT COCTa-
B 3EMHBIX OCaJOYHBIX U U3BEP-
JKEHHBIX NOPOJ. B moareepxie-
HUE 3TOU T'MIOTE3bl OBLIU MPO-
CMOTPEHBI N0 MNPEIOKEHHON
METOJUKE NPOOBI ITPYHTA U TOP-
¢a, B3ATHIE B ANUIICHTPE KATACT-
podsl. B npo6ax o6HAPYXKEHO
00JIBIIOE KOJUYECTBO KOMETHBIX
4aCTUL — CTPUMEPTIIACOB U Cy6-
TEKTUTOB, UTO JJA€T OCHOBAHHE
rOBOPUTH O MaCCOBOM BBINAJIE-
HUHU B 3MUIIEHTPE B3PBIBA MEJI-
KOJHUCIIEPCHOTO U pa3gpoOsIcH-
HOTO BewecTsa [3]. m

1. O6 aToro poja o6pasoBanuax cm.: Imumpues E.B. Iloasnenue TeKTuToB Ha 3emie // I[Ipupoaa. 1998. Ne4. C.17—

25.

2. On ace. CyOTEKTUTEL U IPOUCXOKACHUE TEKTUTOB // OKOJIO3EeMHAd ACTPOHOMUS U POOJIEMbl U3YUCHUS MAJIBIX
Tesa ConHeyHOoU cuctemsl. Tes. nokn. OGHUHCK, 25—29 okTa6psa 1999. C.38—39.
3. On ace. KOHIIENINSA TPEX I'UIIOTE3 — KJIIOY K peeHunIo npobaemsl Tynrycckoro mereopura // Tam xe. C.30—31.
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Ha mexayHapogHoM CeMHHa-
pe «JoAroCpOYHbIA KIMMATOJO-
I'MYECKMU IPOrHo3 g FOro-Boc-
TOYHOM Asum» (ampenb 2000 r,
r.AcneHsieina, ABCTpanus) Oblaa
NIPEACTABIEHA MaTEMATUYECKAA
MOJIEJb KIMMATa 3TOI'O PETHOHA,
pa3paboTaHHAs ABCTPATUNUCKUM
METEOPOJIOroM [IzK.MaKrperopom
(J.McGregor). CormacHo ero pac-
4eTaM, OCTPOBHBIE T'OCYJaPCTBA
Tuxoro okeana, a Taxkxe MupoHe-
3uio, Manarnsuioo, BeerHam 1 Kam-
OO/KY 4YeEpPE3 IOJBEKA OXUAAET
MOTEIJIEHUE NPUMEPHO HA 1°C u
HEOOJIBIIOE YBEIUYEHUE OCANKOB.
Mogenb CBA3BIBAET ITH IIEPEMEHDI
C aBieHusMu Onb-Hunbo n Jla-
HUHbBS U IOKA3bIBAET, KAK 3TU ME-
TEOMAKTOPHEl OYAYT CKA3bIBATBHCH
Ha IPOMU3BOAUTENBHOCTU CEJIb-
CKOI'O XO34UCTBA B IPUJIETAIOINUX
permoHax.

Atmosphere. 2000. Ne8. P4 (ABcTpanns);
John.mcgregor@dar.csiro.au

OT CONPUKOCHOBEHUH C TPO-
BOJAMHU JIMHUH 3JIEKTPOIEPENAUN
B IO)xHOU AppuKe ruOHET MHOKE-
CTBO PEAKUX IITHLL, CPEJH KOTOPbIX
JKypaBiau (B TOM YHCIJIE BEHLCHOC-
HBIE), MaJIbIE OENbIE ITATUIN, JPODBI
JiopBura u ap. IOxHOappuKaH-
CKO€ 3IHEPTETUYECKOE MPEATPH-
THE «Eskom» 1 VIIpaBaeHUE MO OX-
paHe JUKUX KMBOTHBIX IIPEIOKH-
J1 HCIOJIb30BATH MPOCTOE YCT-
pOMCTBO — SpPKHE IJIACTUHBI BEC-
JIOOOPA3HOTO Ipoduisa, KOTOPLIE
MOHTHPYIOTCA Ha IPOBOJAX: OHH
XOpPOIIO 3AMETHBI U 3BEHAT JaXKe
Ipu c/1a60M BETPE.

ITo CcOOOmEHNIO BJIAJEIbIlA
OJIHOTO M3 y4aCTKOB, HA KOTOPOM
HaXOAUTCS 'HE3J0BbE (PJIAMHUHIO,
€XEroJiHO TepsaBmee OKogo 20
IITHL, CJIy4dd UX TUOETN COKPATU-
JIUCh IIOCJIE YCTAHOBKM IIJIACTHUH
Ha 75%.

National Geographic. 2000. V.197. Ne5. P33
(CHIA).

MoOpCKHUM TapKOM OOBSIBICHA
AKBATOPUS K BOCTOKY M IOTO-BOC-
TOKy OT 6eperop o0.MakKyopu
(54°37'10.111., 158°50'B.11.), KOTOPBIA
NPUHAAICKUT ABCTpanuu. IIapk
JEIUTCS Ha JIB€ 30HBL 60 TBIC. KM?

OTBEJIEHO I10J] 0COO0 OXPAHAEMYIO
TEPPUTOPHIO, 4 HA AKBATOPHUU B
100 TeIC. KM* 6yAyT MPOBOJAUTBLCS
Ha6/I0/IEHUA 34 OMOTOM U IPUPO-
JIOOXpaHHBIE MeponpuATUa. Mop-
CKOU mapk Bomesn B CHUCOK MPHU-
POJHBIX OOGBEKTOB BCEMHUPHOTO
HACJIE/IN, 4 €I'O HOBBIM CTATYC 1103~
BOJIUT COXPAHUTH YHUKAJIbHYIO
3KOCHUCTEMY OCTPOBA M OMBIBAIO-
LIMX €rO BOJ,.

Antarctic. 2000. V.17. Ne2. P.28 (Hosas 3enan-
).

IIo pacueraMm CIELUATIUCTOB
Bcemupnon opranmsanuu 3japa-
BOOXpaHEHUs U BceMupHoro 6aH-
Ka, moBcemecTHOE 10%-€ moBbIIe-
HUE aKI[M34d HA TaOaAYHbIE N3 EINA
IIOMOXKET IPEJOTBPATUTH OKOJIO
10 muiH cmeprert OoT 60J€3HEH,
CBA3AHHBIX C KYPEHHEM, U3 HUX 9
MJH — B C/1a60- U CpPEJHEPA3BU-
TBIX CTpaHax. [ToMMMO 0310pOB-
JIEHUS CBOUX TPAXK/AAH, TOCYAAPCT-
B4 CMOL'YT YBEJIUYUTD I'OJOBOI J1O-
XOJ, OT NPOAAKU TAOAYHBIX U3JE-
M Ha 7%

Press Release World Health Organization.
Ne53. 8 August 2000. (IlIserinapus).

Camoe BBICOKOE B MUPE IEPEBO
(BbicOTa 367 (PyTOB 6 AIONMOB,
nnn 111.97 M) — CEKBOUA, MOJIYy-
4MBIIAg COOCTBEHHOE UM MeH0-
CHHO, — BBIPOCJIO Ha ceBepe Kanu-
dopnuu (CHIA), nmpuyemM B MeC-
TaxX, IJl€ TAKUE TUI'AaHTHl PAHEE HE
BCTpeuanucb. OHO ObUIO YETBEP-
TBIM IIPETEHJEHTOM H4 MEPBEHCT-
BO ¢ 1995 r. — TOrzma pexopa B
111.36 M yep:KuUBaIa CEKBOMS 1O
umenu Hamun xuorpaduxk. Ilo
mHeHuto C.Cumnerra (S.Sillett), n3-
MEPHUBIIETO MEHAOCHUHO, €CIU HE
NPOU3ONUAET HAJJIOMA BEPXYLIKH,
HBIHENIHUH PEKOPJ OCTAHETCSA HE-
NIPEB30IICHHBIM.

National Geographic. 2000. V.197. Ne4. P.8
(CIIA).

AMEPUKAHCKUE TE€OJE3UCTDH
Ipu mojAepxKe HammonampHOTO
reorpaguueckoro obmecTBa

CIIA yCTaHOBUJIA IIPUEMHYIO all-
napatypy CuCTEMBI ITTIOGATBHOTO
MO3ULIUOHUPOBAHUA (Global
Positioning System — GPS) na

BEPIIMHE BBICOYAMIICH I'OPbl MU-
pa — OBepecre (JKOMOAYHIMA) C
LIEBI0 ONPEJENUTh C HAUOOMIb-
e TOYHOCTBIO €€ BhIcoTy. OHa
0K23274Ch PABHOI 8850.67 M, 4TO
Ha 2.13 M OpPEBBINIAET BETUYUHBI,
INPpUBOJUMBIC B Ppa3IUYIHBIX
CIIpAaBOYHHUKAX (CM., Hanp.. leo-
rpauueCcKui 3HIUKIONEIUYEC-
KU cioBapb. 1983. C.135).

National Geographic. 2000. V.197. Ne4. P.78.
(CHIA).

CorpyaHuku leosornyeckon
cayx6pl CHIA V.ITIoar u J.Huxoic
(W.Poag, D.Nichols), uzyuas peib-
e aHa YECANnUKCKOTO 3aJHUBA
(38°c.r; 76°15'3.1.), OTKPBIIKA HE-
U3BECTHBIM paHEE IIOJBOJHBIN
KpaTep NPOTAKEHHOCTBIO B 51
MO, [1O UX 3aKII0UYEHUIO, OH 00-
pa3oBaJiCcsA 35 MJIH JIET HA34[, B PE-
3yJbTATE€ MaJEHUA METEOPUTA.
Kparep paccexkaeT JHO 3aJUBa
BKPECT €Tr0 O0eperam, BhITAHYTHIM B
MEPUJUOHAJIBHOM HAIIPABJIEHUH,
BJIOJIb BOCTOYHOTO IOOGEPEKbSI
CHIA. HMccnegoBarenu IPOBENU
KaprorpadupoBaHUE JHA KpaTepa
U €ro CKJIOHOB U [JaJu IPOTHO3
BO3MOKXHOTO 3EMJIETPSICEHUS,
NPUYUHONU KOTOPOTO MOI'YT CTATh
Pa3/I0MBbl, BO3HHUKIIME IIPU YAAPE
METEOPUTA.

National Geographic, 2000, V.197, Ne4, P.76,
(CIIIA).

[Tocne orkpbiTusa CeBepo-AT-
JIAHTUYECKOU OCHWLIALNAN (aHa-
snora IOxHOM ocumwumInuu B Tu-
XOM OKE€aHE), aKTUBHO Pa3BHUBAIO-
meiics B CEBEPHOM IOJIYIIAPUN B
PE3YIBTATE B3AUMOJEUCTBUS OKEA-
Ha U aTMOC(EPHI, MIBENUIAPCKUE
reo(pU3UKHU BBIIIOJHUIU CIEIU-
AJIBHBIN NEPEPACUYET U3MEHECHUA
06meN KOHIIEHTPAIIUHU O30HA B
BO3AYIIHBIX Maccax Haj IIsera-
puen u Mcnanauei B 3SMMHUM TIc-
pHOJ, M yCTAHOBUJIU, YTO 3TU CTPA-
HbI, I'€OTrpa(PUUYECKH YAAIEHHbIE
JIPYT OT APYTa, HAXOAATCA TOJT 3HA-
YUTEIbHBIM BIHUSIHUEM OCIIHJIIS-
1uu, 3PPEKTHl KOTOPOU HEOOXO-
ANUMO y‘-II/ITbIBaTb HpI/I COCTaBJIE-
HUU METEOIIPOTIHO30B.

La Recherche. 2000. Ne332. P.10 (Ppanrus).
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XpPOMOCOMHbBIN

«noptpet» 6ypo3ybkm
HO POHEe NIeAHMKOB

[I.M.bopoauH, A.B.ITOJIAKOB

TO TAKOTO HEOOBIKHOBEH-

HOTO B OOBIKHOBEHHOU

Oypo3y6Ke, 4TOOBI THUCATh
€€ «IIOPTPET», XOTSI OBl U XPOMO-
COMHBIH, U IOYEMY HEIIPEMEHHO
Ha one negHuKoB? KTo oHa Ta-
Kas BoooOIe?

OO6GBIKHOBEHHAsI OypO3ybOKa
(Sorex araneus, L) npunapaine-
JKMT K OOMJIBHOMY BUJIAMHU U PO-
JlAMH CEMEHNCTBY 3€EMJIEPOEK, KO-
TOPOE B CBOIO OYEPE]b BMECTE
C CEMEHUCTBAMHU €XEN U KPOTOB
BXOAUT B OTPsAJ HACEKOMOA/[-
HBIX, CAMBIA APEBHUI U IIPUMU-
THUBHBIN U3 BCEX OTPSAJJOB B KJI4C-
Ce MJIEKOIIUTAMUX. 3/1€Ch Cpa-
3y CTOUT Pa3BEATb HEKOTOPBHIC
320/IyKJECHUSA, BO3HUKAIONIUE
IIPU YTEHUU BCEX 3TUX TAKCOHO-
MHYECKHUX HA3BAHUHU. Bo-mep-
BBIX, 3EMJIEPOMKHU, KAK IIPABUJIO,
3€EMJIIO HE POIOT, 4 IOJIb3YIOTCS
XO[AMU, MPOPBITBIMHU JPYTUMU
JKUBOTHBIMHU. BO-BTOpBIX, Hace-
KOMOSHBIE €T HE TOJIBKO U HE
CTOJIbKO HACEKOMBIX. B-Tperhb-
UX, MHOT'HE CIECLHAJUCTBl CUU-
TAI0T 3TOT OTPSJ U HE OTPALOM
BOBCE, 4 <«IIOMOWMHBIM BEJLPOM»
(rubbish bin) cucremaruky,
B KOTOpPOE NOMEIAIOT BHUJABHI,
HE HaNIEJIMNUE MECTA B JPYIUX
orpagax. CoBCEM HEAABHO M3
3TOI'O «BEJPa» U3BJIEKIU APpU-
KaHCKYIO CJIOHOBYIO 3€EMJIEPOMKY
1 a@PUKAHCKOIO 3JaTOKPOTA
U OO'bEIMHUIN UX B OJJUH OTPAL

© I1.M.bopoaun, A.B.ITonakos

IHagen Muxaiinoeuu Bopooun, o0oxmop
b6uon02UMeCKUX HaAYK, npogeccop Hoseocu-
OuUpPCK020 20CY0aAPCMBEHHO20 YHUBEPCUME-
ma, 3a6e0Y0ujuli CeKmopom pexomounau -
OMHO20 U Ce2Pe2auuonH020 dndruid Hh-
cmumyma yumono2uu u 2enemurxu CO PAH.
OcnoéHble HAYUHbLe UNMEpecb. CBA3ANHbL
C 260NI0UUOHHOU UUMO2eHEeMUKOL, 2eHe-
muKoil meitosa.

Anopeii Buxkmopoeuu IIoaaxkos, xkamou-
oam OUON02UUECKUX HAYK, CMAPULULL HaA) Y-
HoLll cCOompPYOHUK mo2o xe urncmumymada. O6-
AACMb HAYUHBLX UHMePecos — O0u0n02Us
NONYNAUULL.
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npvmatsl

Tynamn
WwepcTokpbinble

XU HbIE

HenapHOKOMNbITHbIE

Alepbl

KMTO-MNapHOKOMbITHbIE
pPYKOKpbINble

faMaHbl

CMpeHbl

X00OTHbIE

adposemnepomnku
NPbIFYHYNKN
TpybKo3ybOble
3anyeobpasHble

TPbI3YHbI

HaCceKoOMOAOoHble

HenonHo3ybblie

CyM4yaTble

oL HOMPOXOAHbIE

Ionoxcenue 06bLKHOBEHHOU 6YPO3YOKU HA PULO2eHemUecCKom 0pese MAeKONUM A0 ULUX.

adpporeppues («appUKaHCKUE
3BEPU») C JAMAHOM U CIOHOM
[1]. Ho aTO OoTAenbHad UCTOPUA.
Hama O6GBIKHOBEHHAs Oypo3yo-
K4 IIOKA OCTAETCSA CPE/IM HACEKO-
MOSJAHBIX. M1 XOTd 3€eMJII0 3Ta
3€MJIEPOIIKA HE POET, 3YObI Y HEE
JENUCTBUTENBHO OypoBarTsle,
U BCTPETHUTDH €€ MOXKHO NPaKTHU-
YECKU B JII0OOM secy EBpasuu —
or barikana 10 BpUTaHCKUX OCT-
POBOB BKIIOYHUTEIBHO.

YeM MHTEPECHBI XPOMOCOMBI
Oypo3y6ku? Tem, 4TO, aHAJIU3U-
pyd UX, MBI MOXEM BOCCTAaHO-
BUTH 3BOJIOIIMOHHYIO HCTOPHUIO
3TOTO BUJIA U NMOHATH €TI0 COBpE-
MEHHYIO CTPYKTYPY.

M3meHuYMBbIE
XPOMOCOMbBI

B MmMKOJBHOM y4e€OHUKE Ha-
MIUCAHO, 4YTO HA60P XPOMOCOM
(KapuoTuIl) TIOCTOSAHEH [JIA
BCEX MNPEACTABUTENEU OJHOIO
BH/IA. Bce 3TO BEPHO I IO/ AB-
JIAIOMIETO GOJIBIIUHCTBA MJIEKO-
MUTAIONUX, HO HE JJI1 OOBIKHO-
BEHHOI OypO3yOKM: YHCJIO XPO-
MOCOM B €€ KaPpUOTHIIE BAPbU-
PYET B PA3HBIX MONYIAIUAX OT
20 no 33.

[IpUYuHB TAKOM HM3MCHYU-
BOCTHU BBIICHWJIHCH, KOT'ZIA C TO-
MOIIbIO AUPPEPEHIIUAIBHOTO
OKPAIIUBAHUA XPOMOCOM IIO-
ABUIACh BO3MOXKHOCTb IIEPCO-

HUQPUIUPOBATD KAKJOEC OT/IENb-
HOE XPOMOCOMHOE 11eyo. Ilre-
YU XPOMOCOM, COCTaBJIAIOIINX
KapuoTun OypO3yOKH, CTaIHu
0003Ha49aTh OYKBAMHU JIATUHCKO-
ro angasurta. OKA3a7I0Ch, YTO
MONYIANUN (MU TPYIIBI TOMY-
JIALIAN) PA3JIUYAIOTCA IO KOM-
MO3UIUAM IIJIeY B JIBYIICYMUX
(METALEHTPUIECKUX) XPOMOCO-
MaxX H/UJIN IO COOTHOIIECHUIO
B KAPDUOTHUIE ABYIJIEYUX U OJI-
HOIJIEYUX  (AKPOLEHTPUYEC-
KHX) XpOMOCOM. 12 aKpOLEHT-
PHUYECKHUX XPOMOCOM Oypo3yo-
Kku —g, b, i, j kI, mmn op,q,
¥ — COCTABJAIOT BAPUAOETBHYIO
4acThb €€ Kapuoruna. OHU MOTYT
CJIIMBATBCS MEXAY COOOI B IIPO-
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ij’ul . |i

Obpasoeanue
memayenmpureckoll
(osynneueil) xpomocomo. gr
npu CAUAHUU 0B8)X
aAKPOYCHMPUYLECKUX
(oononneuux) xpomocom q u r.

U3BOJIBHOM IIOPSJKE U 06pa3o-
BBIBATH 66 KOMOMHALIUHM MeTa-
LIEHTPUUYECKUX XpoMmocoMm (41
U3 HUX YK€ OOHAPYXKEHA B IIPU-
poaHbIX nonyaanuax [2]). Eme
TPU MAPBl METALNEHTPUYECKUX
xpoMmocoMm 0Oypo3y6ku (af, bc
u tu), KOTOPbIE TOXE, BHUIUMO,
BO3HUKJIHU KOI'ZIA-TO OT CIUSHUN
COOTBETCTBYIOIUX AKPOILIEHT-
PpHUYECKUX XPOMOCOM, HUHBAPU-
AHTHBI — OHHU HaOJIIOAAI0TCSI
y BCEX OCOOEN JAHHOTI'O BU/IA.

Kak TOJIBKO 6bL1a OOHAPYKE-
Ha KAPUOTUIIHUYECKAS U3MECHUU-
BOCTb OYPO3YOKH, B PA3HBIX UdC-
TSAX €€ apeajid HAUUIUCh HCCIIE-
JOBATENHU, KOTOPBIE BKJIIOYHU-
JIUChb B KAPUOTUNIMYECKUI aAHA-
JIN3 MECTHBIX nonyiaanui. OHU
BBISICHUJIU, YTO KaXKIas IMOIYJIs-
Mg OOBIKHOBEHHOU OYpO3yOKH
OTJIUYAETCSA XAPAKTEPHBIM CO-
YETAHUEM BAPHUAOEIbHBIX ILIEY.
I'pynmnel HOOyasAui, HACEIAIO-
IMUX  E€AUHYI0O TEPPUTOPUIO
U UMECIOMUX OJJUHAKOBBLIE COYe-
TAHUS BAPUAOEIbHBIX ILJIEY, OI-
pefennIn Kak XPOMOCOMHBIE
pacel. Bckope cocTaBuau IO-
JPOOHYIO KAPTY XPOMOCOMHBIX
pac Oypo3yOKU B €BPONEHCKOM
yacTu [lameapKTuKu.

[Ipumio BpeMs THIIOTES:
10 MEPE HAKOIUIEHUS NHPOpMaA-
UM O COCTABE M PACIHPOCTPa-
HEHHOCTU XPOMOCOMHBIX pac
OO6BIKHOBEHHON OYPO3YOKH BO3-
HUKJIN HONBITKU OOBACHUTH HUX
npoucxoxjaenue. OQUH U3 HAU-
60Jiee AKTHUBHBIX MCCIEIOBATE-
e, AHIVIMUCKUN  YYEHBIN

|y

qr qr

o

km mq kr qr

Obmen naevwamiu mexsoy 08YMA PA3ZHLIMU
memayenmpuvecKumu xpomocomanu (kRm u qr)
c obpa3osanuem XpPomocom ¢ HOBbLMU COUCTMAHUAMU NeY

(kr u mq).

Ix.Cupl  IPEANONOXUI, YTO
3BOJIIOIHUSA XPOMOCOMHBIX pac
OypO3yOKHU 1A IO NyTU (PUKCA-
LIUM BHOBb C(OOPMUPOBABIIUXCS
METALEHTPUKOB B MHUKPOIOIY-
JIAIUAX, KOTOPBIE BO3HUKAIN BO
BpEMSI PEAYKIIMU YHCJIECHHOCTH
OypO3yOOK B MEPUO/] MOCIETHE-
ro II106aJIBHOTO OJe/IcHEHU [3].
COrymacHoO €ro Cxeme, Ha Kpaio
apeajia HEKOM ITONY/IALUU IOAB-
JIIETCSI XPOMOCOMHAST MYTaIlMs:
JIBa AKPOLICHTPHUKA, CAUBASCH,
0o6pasyorT METALEHTPHUK.
ITpu pe3KOM CHIKEHUU YHUCIIEH-
HOCTHU apeas JpOOUTCs, U BMEC-
TO €JUHON CBOOOJHO CKpEIU-
BAIOMICHCS MOMY/AIINN BOZHUKA-
€T MHOXECTBO MEJIKUX. B ofHON
13 HUX XPOMOCOMHAs MyTalus
MOXKET YIIEJIETh, 4 B MOMEHT POC-
T4 YUCJIEHHOCTHU PACHPOCTPA-
HUTBCA U 3AHATb JOCTATOYHO
Oonpmoit apean (3auUKCUPO-
BaTbcs). ITo cuenapuio Cupia,
B PAa3HBIX MUKPOMIOIIYIAIUIX
HE34BUCUMO MOSABJAIOTCS
U (PUKCUPYIOTCS PA3HBIE CIIUSA-
HHUA XPOMOCOM.

[Tourn OJHOBPEMEHHO
¢ CUpiIOM HCCAELOBATEIBHUILA
u3 OuuasHauu JI.Xajaka Ha OC-
HOBE aHAIU3a (PUHCKUX pac Oy-
pO3YyOKN MPEANONOKUIL, UYTO
HOBBIE METALEHTPUYECKUE XPO-
MOCOMBI BO3HMKAIHN 32 CUCT 00-
MEHOB IJIEYAMHU MEX/AY PA3HBI-
MM METALEHTPUKAMHU WUIHA MEXK-
Iy METALLEHTPUKAMHU U aKPOIIEH-
Tpukamu [4]. Takue o6MeHBI Ha-
3BIBAIOTCS MOJTHOIIEYEBBIMU Pe-
IUIIPOKHBIMU TPAHCIOKAIUAMU.

COrn1acHO ClieHAPUIO XaAJIKHU, ITO
OBl MOCIENOBATEIBHBIN MPO-
LIECC: HA TPAHUIE CYIIECTBYIO-
€N PACHI HOABJISAIACH TPAHCIIO-
KaIius, OHa (PUKCUPOBATIACH, 06-
Pa30BBIBAJIACH HOBAs paca, IO-
CJIE paCHIMPEHHUS apeana KOTOo-
pOI1 BO3HMKAJIA HOBAS TPAHCIO-
Kalus u T.J.

O6€e runoTe3nl CymECTBOBA-
JIM HE3ABUCHUMO [JIPyI OT Jpyra,
COCTABJISAS JINIIb IIPEJMET NIPES-
IIOYTCHUSA UX CTOPOHHUKOB. Hy-
JKeH ObLJI CBEKUH B3I CO CTO-
pounsl, HannpuMep u3 Cubupu.

Cubupckue
XPOMOCOMHbIE PACHI

[Muonepurie paborsl B CH-
OUPpHU BBINOJHUIN COTPYLHUKHU
Hamero wHctutyra: C.HM.Pag-
’KabIM, €€ YUYECHUKHU U KOJJIEI'U
[5]. OpHako k cepeauHe 90-X
rojos B EBpone 6bIJI0 ONUCAHO
okono 40 pac, a B Poccuun,
Ha KOTOPYIO NPUXOAUTCSA 3HA-
YUTENbHAA YACTh apeana S.ara-
neus — TOJBKO HATh. Takum 06-
pa3oM, 60JpIIAsg 4ACTh XPOMO-
COMHO-T€OrpadruueCKON KapThl
OOBIKHOBEHHOU OYypO3yOKU OC-
TaBaJaaCh 6€JIbIM INATHOM. Torga
MBI PEMIUINA BKIIOYUTBCSA B 3TOT
MapadpoH U CPOKYyCHPOBATH
CBO€ BHMMaHUE Ha Cubupum —
HauboJsiee JOCTYIIHOM /IS Hac
parione. 32 IATH JIET MBI KapPTH-
pOBaNU TEPPUTOPUIO OT barka-
Jla IO 34MaJHBIX CKJIOHOB Ypa-
JIa, U YOUBUTENbHAA IIO CBOEH
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IIPOCTOTE U IPEJIECTU KAPTUHA
3BOJIIOLIUM OOBIKHOBEHHOMN Oy-
po3ybKu IIpeacrana BO BCEH
Kpace.

HayneMm 0630p HalIEd KapTHI
¢ bankana — 0Oro-BoCTO4YHOIO
Kpas apeasa OObIKHOBEHHOU Oy-
po3yb6ku. Paca, Hacengomasn
3TOT PAaliOH, UMEET HAMMEHbIIIEE
YHUCJIO AKPOLEHTPUUECKUX XPO-
MOCOM: BCEro 4ermipe u3 12
IJ1€4 BApUAOENbHOMU 4YaCTH €€
KapuoTuna OO’bEUHEHBl B Me€-
taneHTpuku bi u jl. K cesepy or
0aNKaJIbCKON pacbl oOOHUTaET
CTPENKUHCKASA, OTINYAIOMIAsACs
OT IIEPBOU 110 OAHOMY CIHUAHUIO
go. Jlpurasch Ha 3amaj, BJOJb
IO)KHOW T'paHULBI  BUAA, MBI
BCTpEYAEM Ha ANITa€ CEMUHCKYIO
pacy, y KOTOpOH NOMHUMO 0Oaii-
KIbCKUX 1ap bi u jl o6Hapyxu-
BAeM TaKxe ciausHue mn. K ce-
BEPY OT CEMMHCKOU HAXOJUTCA
AJITaNCcKad paca, B KAPUOTHUIIE
KOTOPOM MOABISAETCS €Ie O/HA
napa — gk. T1o 54-o1 napannenu
AJITANCKAA  paca  TIPAHUYUT
C TOMCKOH, UMEIOIEN JTOTOJHM-
TEJIbHOE CIUSHUE qr. Takum 00-
pa3oM, BBICTPAUBAIOTCA JIBE [O-
BOJIBHO U3AILIHbIC [IENOYKHU: bani-
kan—Crpenka u bankan—Ce-
Ma—AnTan—ToMCK, Iae Kakaas
paca OTIMYAETCS OT COCEJHEN
OJIHUM CIHASHUEM.

I[Ipo6aeMbl BOZHUKAIOT C €P-
MaKOBCKOI M UIVITHHCKON paca-
MU, KOTOPBIE HACEJSAIOT TEPPHU-
TOPHUH, PACIOIOKEHHBIE MEXIY
apeajaMu [JBYX MNPOU3BOJHBIX
BETBEHU OANMKANBbCKONU pachl. Ou-
JIOTEHETUYECKN 3TU OIU3KHUE
JPYT JPYIY PAChl HE CBA3BIBAIOT-
Csl HAIIPSIMYIO CO CBOUM OKpYXKe-
HUEM, a4 HUX HNPOUCXOXKJECHUE
TpebyeT JOMOJHUTEIbHBIX IIO-
CTPOEHUN.

Ho 410 coBepmeHHO HEBO3-
MOXHO, TaK 3TO CBf34Thb HOBO-
CUOUPCKYIO PaACy C TI000I U3 CHU-
OUPCKUX, HACTOJBKO CHUJIBHO
OHA OTJIMYAETCA OT BCEX HUKX.
XOoTs HOBOCHUOMPCKAA paca 3a-
HUMA€T IIOYTH IOJIOBUHY CH-
6GUPCKON YACTHU apeana OOBIKHO-
BEHHOI OypO3yOKH, IPOU3OIIIA
OHAa HE OT CUOUPCKHUX, A4 OT
YPpanbCKUX Ipeakos. IIpuyem
NIpeJoOK €€ OblI OTKPBIT, K4K
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Pacnpeodenernue XxpomoCoOMHULX PAC 0OObLKHOBEHHOL OYPO3YOKU
u punozenemuuecKue c6A3U MeHw oy Humu. B seonroyuu
80CMOUHOCUOUPCKOL 2pynnbL pac (66epP XYy ) OCHOBHYIO POLb
upanu CAUAHUL XPOMOCOM, M020a KAK 6 YPAabCKOU 2pynne
(61HU3Y) IBONIOUUAL WA NO NYMU PUKCAUUU DCUUNPOKHBLX

mpamncroKaruil.

B cBoe Bpems maHera Ilny-
TOH, — H4 KOHYHUKE IIepa.

B 1994 r. rpynna (pUHCKUX
UCCIIEJOBATEIEN ONMYyOINKOBAIA
CXEMY, B COOTBETCTBHUHU C KOTO-
pOM KAPUOTHUIIBI PAC, HACEJAIO-
mMUX BOCTOK CKaHJUHABCKOI'O
II-OB4, YEPE3 CEPUIO NMOCIEJOBA-
TEJIbHBIX ITOJHOILJIEYEBBIX PELIU-
IPOKHBIX TPAHCJIOKALUN 3BO-
JIOITMOHHO CBSA3AHBI C KAPUOTU-
IIOM HOBOCHOUPCKON pacCHI.
B aTO#1 cepum He XBATANO TOJb-
KO OJIHOTO 3BEHA, KOTOPBIA OHU
BOCIIOJIHU/IM,  IIPEJIIOJIOXKUB,
4TO rje-To B Cubupu /AOJIKHA
CYmECTBOBATh INMEPEXOJHAA pa-

€4, HA3BAHHAA UMM JIPEBHEI Ce-
BepHOI1 [6]. To cnycTsa HaAM TO-
CYACTIUBUIOCH OOHAPYXHUTD Ta-
KOBYIO B OKPECTHOCTAX I'OpOJa
Ceposa. Dra paca, Cyjd IO HC-
CJIEJOBAHHBIM TOYKAM, PACIIPO-
CTpaHEeHa Ha BCEM TEPPUTOPUH
BOCTOYHOI'O IpEAropbsa VYpaia,
U Jake Ha npaBoMm 6epery O6wu,
ceBepHee BlajeHusa B Hee p.Mp-
ToI. KapuoTuI ee, Kak 1 HOBO-
CUOUPCKON PACHI, MOJHOCTBIO
COCTOUT M3 METALEHTPUYECKUX
XpPOMOCOM, U JJOCTATOYHO €JJUH-
CTBEHHOWM MNOJHOIJIEYEBOU pe-
LUNPOKHON TPAHCIOKAIINH,
4TOOBI OZJHA U3 HUX TpaHCPOp-
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MHPOBAJIACh B [JPYIYIO: CEPO-
BCKasi ip,km—ikmp nHOBOCH-
6upckas.

COBEPHIEHHO HEOXHUAAHHO
OKa3aJI0Ch, YTO K 3amajy OT ce-
POBCKOHM OOUTAIOT ABE PACHI, Ka-
PHOTHUIIEI KOTOPBIX B TOYHOCTHU
COBMA/IAI0T C KAPUOTUIIAMHU JIBYX
(PUHCKUX pac. MBI HAIJIM UX HA
34IaJHBIX CKIOHAX YpaJja: I0pIo-
3aHbCKYI0O — B OKPECTHOCTAX
OHOMMEHHOTO TOpoaa B Yenda-
OUHCKOH 00JI., 4 COKCKYIO, OIlHU-
CAHHYIO Ha OCHOBE BBIOOPOK U3
nonynauun, — Ha p.Cok B Ca-
MapcKON 06J. u Ha p.YCEHD
B bamkupuun. /[IBe nocaeanue
pacel, KpauHUE B 3TOU MOCIENO-
BATEJIBLHOCTH C 3amaja, MOJHO-
CTBIO HJICHTUYHBl IO HabopaMm
xpomocom pacam Kymo u Hio-
MAaHTCHU COOTBETCTBEHHO, KOTO-
pbI€ OTKPBIBAIOT HA BOCTOKE IIO-
CJIEIOBATENBHOCTh CKAHJUHAB-
CKuxXx pac. Kapuorunbs Ttpex
CMEXHBIX YPAAbCKUX PAC OTIU-
4a10TCd APyl OT Jgpyra OJHOU
MNOJHOIJIEYEBOU PEIUIIPOKHONU
TpaHcnokanuen: Cox kgmr <
krmq Opio3ans krmqg <
km,qr Cecpos ipkm — ikmp
HoBocubupck.

Hrak, na reppuropuun Cubu-
pu u Ypana HaAM yAaaoChb Bbl-
ABUTDH JBE HE3ABUCHUMBIE (DUIIO-
reHETUYECKUE T'PYIIBl OypO3y-
60k. KopeHb CUOUPCKOIO JpeBa
HaxXoauTCsI Ha barikane, a caMo
OHO IIPEACTABJICHO CEPUEH pac,
Ka’K/Jasi U3 KOTOPBIX OTIUYAETCSA
OT COCEJAHEH OJHHUM CIUSIHHUEM
xpomocoMm. [Ipuuem, yem Aanb-
e Ha CEBEP OOUTAET PaCa, TEM
60JIbIlIE METALCHTPUKOB B €€ Ka-
puoruiie. YpajabCKas Ipynmna —
3TO LIENOYKA ITOJHBIX METALEHT-
PHUKOB, TJ€ CMEXHBIE PACHl OT-
JIMYAIOTCA APYT OT APyra KOMOU-
HAIlMEN IIJI€Y B BapUAOEIbHBIX
XPOMOCOMAX U B KAXKJIOM CJIy4dae
OTJINYME OIPELEICHO €NUHCT-
BEHHOU PELUIIPOKHONU TPAHC-
JIOKALMEN.

BorT Tenepsp, KOrjga Mbl UMEEM
XPOMOCOMHBIN <«IIOPTPET» A3U-
ATCKUX MONYJIAINUN OOBIKHOBEH-
HOI OypO3yOKM, AaBaUTE pac-
CMOTPUM €I'0 PETPOCIEKTUBHO,
Ha (pOHE JIEJHUKOB.

Cubupckune 6ypo3sybku
AO M nocne
onepeHeHus

[To3gHENIINNA ITUKI 4YETBEP-
TUYHOI'O IEPUOJA OXBATHIBAET
0Ko0J10 130 ThIC. TET. OH BKJIIOYA-
€T B Ce0s MEXJIEJHUKOBBE U I1O-
CJIEIOBABIIYIO 32 HUM JIC/JHUKO-
ByIO 31I0Xy. Bo Bpemsa Mexiel-
HUKOBbs, KOT/ld, KAK NPHUHATO
CYUTATh, U CPOPMUPOBAJICI BU]]
OOBIKHOBEHHOU Oypo3yoku,
CTPYKTYpPa 30HWIBHOCTH B CH-
6upu OblIa OJNM3KOH K COBpeE-
MEHHOM.

o omnepeHeHUs BOOJIb IOXK-
HOW Tpanunbl IlameapkTuku
JOJIKHA ObllIa pacloararbCs
nonyasanus Oypo3syoboK C HEpPaA3-
PBIBHBIM apPEAJIOM, OXBATBIBAB-
mum Espony u Cubups. Penuk-
Thl 3TOM 3MOXU — METALEHTPU-
ku bi u jl, — obmue ana BCcex
XPOMOCOMHBIX P4aC MAaTEPUKO-
Boit EBponnl u Aszuun. Ilo-Buau-
MOMY, OHU OBbUIN IEPBBIMU META-
LEHTPUKAMHU (U3 OOCYXAAEMOI
3/1cCh BApUAOECIbHOU 4aCTH Ka-
pHUOTHIIA), KOTOPbIE 0Opa30Ba-
JIUCH €Ille B JOJIEAHUKOBBIA II€-
pHOA U PACHPOCTPAHUINUCH MO
BCeEMY apeany Bupa. OJHAKO
BPSJL JIU MOXKHO YTBEPXKAATh, UTO
3TUMH JABYMs METALEHTPUKAMU
HCYEPIIBIBATIOCH pa3Hoobpasue
KapUOTUIIOB TOU 310XU. Kak MbI
MOKAKEM TO3KE, €CTh HEKOTO-
pBlE OCHOBAHUS IOJATaTh, YTO
1 y COBPEMEHHBIX paC, U Y AO-
JIEAHUKOBBIX KOJHYECTBO META-
LEHTPUYECKUX XPOMOCOM B Ka-
PHUOTHIIE YBEIUYHUBAIOCH C IOTA
Ha cesep. Ho ¢ mpuxojom mnej-
HUK4 MOYTH BCE Pa3HOOOpasue
XPOMOCOM MOIIO MPAXOM.

B 310Xy MakKCUMaJIbHOTIO I1O-
xosiofganud, 20—18 TbeIC. 1€T HA-
3azn, B CesepHoil EBpasuu cio-
JKUIACh 3KCTPEMAJIBHO CypOBas
3KOJIOTHYECKAsA  OO6CTAaHOBKA.
DTO OblIA MOIIHASA 3KCHAHCHSI
MHOTOJIETHEN MEP3JIOTHI JAIEKO
Ha 1or. Pe3ko cokparuncs
1 PParMeEHTUPOBAJICA MOSIC JIE-
CcOoB. BMecTe ¢ HUM COKPATUINCH
1 PACKOJOJUCH apeaynbl 06uTa-
HUS JIECHBIX BUJJOB MJIEKONUTA-
IOMUX M, KOHEYHO K€, OOBIKHO-
BEHHOU Oypo3ybku. Ha cesepe

3anagHo-CHOUPCKOU pPaBHUHBI
06pa30BAJICS TUIAHTCKUMN JIEH-
HUKOBBIM IIUT, IPENATCTBOBAB-
MU CBOOOJAHOMY CTOKY BO/J
B CepepHbl JIELOBUTBHIN OKEAH.
Bca 3anapgHo-Cubupckas pas-
HHHA OKa3a7aChb BO BJIACTU HE-
06BATHOTO NOANIPYJHOTO 03€PAa,
BOJBl KOTOPOTO U B TO BpEMS,
U €Ille€ JOJITO MOCJIE MHUKA OJIEfle-
HeHusa yxopunu B Kacnmpckoe
Mope 4yepe3 Typraiickuid npo-
ru6. Ypayn ObUI HAZEXKHO U Ha-
JoJIro orpesaH or Cubupu, B Ko-

TOpPOM TOI'ZAa CyLWECTBOBAIU
JINIIb TpI/I 30HAJIbHbBIX THUIIA leC-
TUTEIbHOCTH — TYHJPO-CTEI-

HOW, TYH/JAPOBBIN U JIECOTYH/IPO-
BbIM. JlecoTyHapa pacnosara-
J1aCh I0KHEE 56-011 mapasien,
B IPUYPAJIbCKON U IIPUEHUCEH-
CKOIl 4aCTAX PABHUHBI, 4 TAKXKE
IO I0’KHBIM 6€pEraM NpHUJIETHU-
KOBOro osepa [7]. Takum o6pa-
30M, OT JIECOB, TJ€ TOJIbKO
U MOIIU Oo6UTaATh OYypO3YyOKH,
B JIETHUKOBBIU MEPUOJT OCTANACH
JIMIIDb Y3Kas [[ENOYKAa OCTPOBKOB
BJOJIb IOKHOU OKpauHbl Ilane-
APKTUKA. XOJMBI U TOPHI I0T'd
Vpana, Cagan U Anrasg CIyXWUIH
Torjga yoexumem (pedyruem)
JII IPEBECHBIX BU/IOB U I CBA-
3aHHBIX C HHUMU BUJOB KUBOT-
HBIX. DTUMHU pePYTruyMaMu U OT-
PAaHUYUBANACH, BUJUMO, B TO CY-
poBoe Bpems 06J1ACTb PaACIpPO-
CTpaHEHUsA OOBIKHOBEHHOMN 6Y-
pO3y6KHU.

ITo Mmepe COKpalleHUs CEBEP-
HOM 4acTu apeana Oypo3ybokK,
JOJIKHO OBLJIO YMEHBIIATHCA
U UX KADUOTHUIIUYECKOE PA3HO-
obpasue. DBOJTIOLHUOHHO MPO-
JIBUHYTBIE, T.€. HACBIII[CHHBIE ME-
TALEHTPUKAMU, XPOMOCOMHBIE
pacel, OO6UTABIIME IO JIEJTHHUKA
Ha CEBEPE apeana, COXPAHUINUCH
aumb Koe-rae. OJHUM U3 TaKHUX
MECT JAJ METALEHTPUUYECKUX
pac cran IOXHBIA Ypana, a Ha
KpalfHEM IOT€ apeana B OT/EJNb-
HBbIX ydyacTKax CasgH u Anras co-
XPAHUJIHUCh AKPOLIEHTPUUYECKUE
pachl, NOJOOHBIE HBIHCIIHEN
0aKaIbCKOM.

C HAYaJIOM IOTENJIEHUA
BHOBb CTAJIM PACIPOCTPAHATHCSA
Ha cesep neca. Benen 3a HUMN
pacmupsnacs apean O0ypos3ybok.
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paclMpeHHoe 1 YacTu4Hoe
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Qurcayus CAuAHUl (66ePXY) U PEUUNDOKHBLX MPAHCAOKAUUL (6 HU3Y ) 8 MALBLX USOAUPOBAHHBLX

NONYAAUUAX Ha Kparo apeand. [IPpu pe3Kom CHUICCHUU YUCTEHHOCU APedal YMeHbULALCA

u ppazmenmupo8anca. Bmecmo eOunoil 6000010 CKPeuUBaIoueticsa nonYaayult 603HUKALO
HeCKONbKO MEAKUX. B 00OHOI U3 MAKUX MEAKUX NONYAAUUL XDOMOCOMHAL MYMAYUL MO2IA YUY eJemb
u 3agurxcuposamsc. B nepuod 603pacmaniusi YUCAeHHOCMU aAPedanb. npexcoe u30nUpP06aAHHbLX
NONYAAUUL NePeKPLLEANUC, U HA UX 2PANUUAX 00PA306bLE6ANUCL 2UODUOHBLE 30HbL, 20€ MOSLKO

u ecmpenaicob 2emepo3u2omant.

Kononuzanusga BocTounoin Cu-
6upu Hauyanach ¢ CasgH U Anras.
ITo mepe npoaBuXeHUA 6YPO3y-
6OK Ha CEBEP HA I'PAHUILIE YBEIU-
YHUBAIONIETOCS apeana, B HAubO-
Jie€ 3KCTPEMAJBHBIX M HECTA-
OGUJIBHBIX YCJIOBUAX MOTJIN IIC-
PUOJUYECKU BO3HUKATH HU30JIH-
POBAaHHBIE MHUKPOHOMYJISAIIUHU.
VIMEHHO B HUX 6bLJIA BBICOKA Be-
POATHOCTb COXPAHEHUA U (PUK-
Callid HOBBIX METALEHTPUYEC-
KHX XPOMOCOM, HOSBISIOMINXCS
32 CUET CJIMUSHUSA AKPOLIEHTPU-
KOB. OOpa30BaHNUE HOBBIX META-
LIEHTPHUKOB B IIPOIECCE PACIPO-
cTpaHeHus 6ypo3yboK Ha CEBEP
MIPOUCXOJUIO MOCAELOBATEND-
HO. IpyIUM UCTOYHUKOM MOCJIE-
JIEAHUKOBOI'O pacceyleHus 0ypo-
3y60K OblIU pePYruyMbl I0KHO-
ro VYpama. CoOXpaHUBIIHECH
3[1€Ch )KUBOTHBIE, B OTJIUYUE OT
O6YypO3yOOK U3 I0KHBIX pedyruy-
MoB Cubupu, obnaganu, BUAU-

MO, ITOJIHOCTBIO METALEHTpHUUE-
CKMMH KAPHUOTUITAMHU.

HosBocubupckas paca npo-
U301Id OT CEPOBCKOM HA BOC-
TOYHBIX CKJIOHAX Ypaja U HA4Ya-
Jla CBO€ PACCEJIEHUE HA BOCTOK,
3aHUMAA TEPPUTOPHIO, BBICBO-
6OK/JABIIYIOCS 10 MEPE BBICHIXA-
HUA 3anagHo-CUOUPCKOTO J1e]-
HUKOBOIro o3epa. Ha BocrTOKe
HOBOCUOUPCKAS paca BCTPETHU-
J1aCb C BOCTOYHO-CHUOUPCKUM
KOMIIJIEKCOM pac. OTUM U 00b-
ACHAETCA PE3KUIT KOHTPACT I10
COCTaBY XPOMOCOM MEXIy HEU
U CMEXHBIMU C HEH aNTANUCKOU
U TOMCKOH pacamu. Mx paszpens-
IOT 110 MEHbIIEN MEPE HECKOJIb-
KO TBICAYE/JETUI HE3aBUCUMOM
3BOJIIOIUU.

[Tocne orCTymaEHUA JIEAHU-
K4 ypaJbCKUE (POPMBI PaACIPO-
CTPAHWJIUCH TAKXKE HA 3amajg —
yepe3 ceBep Bocrounon Espo-
nol B OUHIAHAWUIO W Jajiee

B llIBerimio. O6 3TOM CBUJETEIb-
CTBYET IOJIHAA HJEHTUYHOCTD
B KapUOTHHOAX  YPaJbCKUX
u puHckux pac: Cok = Kymo
u IOpro3aup = HMIOMAHTCH.
(31ech O4EHb COOIA3ZHUTENBHO
MIPOBECTHU MAPAJIIETb MEXKAY KO-
soHuzanued CKaHguHaBuu Oy-
pO3yOKaAMU U PACCEIECHUEM JIIO-
Jen yrpo-(pUHCKOHN A3BIKOBOU
IPpYIIB C Ypaja Ha CEBEPO-3a-
najg Espomnsl.)

Y10 KaCaeTCAd KOHTHUHEH-
TaJlbHOM EBpPOIBI, TO 3J€Ch, KaK
u B Cubupu, Mbl OOHAPYKUBAEM
MHUHUMAJIBHOE YUCJIO METAIEHT-
PHUKOB B KapUOTHNAX pac, O6u-
TAIOMUX HA [I0KHON OKpPaUHE
apeana. BepoaTHo, eBpomeEn-
CKHue 6ypO3yOKM MPOILIN TOT XK€
3BOJIIOIIMOHHBIN MapUIPYT, YTO
1 BOCTOYHO-CUbUpCKUe. X ax-
POLIEHTPUUYECKHUE NPEAKU NEpe-
JKUJIU MUK OJEJEHEHUSd B TOp-
HBIX YKPBITHAX Ha Iore EBpOIBI
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Cogpemennasn cmpyKmypa 6uda oO06lKHOE8eHHOU 0ypo3yoxu. Ona
CPHOPMUPOBANACL 8 NOCACACOHUKOBOC 8DeMA 6 npoyecce
pexononusayuu apeana u3 1e0HUK086LX Ppepdy2uymos: caimno-
anmaiickozo (3enenuviil), Yparbckoz2o (A enmntiil)

U 3anaoroesponeticro2o (CuHuiL).

U IO MEPE OTCTYIJICHUS JEJHU-
Ka BepHyIUCh B CeBepHYIO EBpO-
ny. I[Ipoasurasche Ha CEBEp, €B-
ponerickue 6ypo3yOKH, KaK U UX
BOCTOYHO-CUOUPCKUE POJCT-
BEHHUKH, MNOCTENEHHO 4KKyMYy-
JTUPOBAIN METALEHTPUUYECKUE
XPOMOCOMBIL.

TakuMm 06pa3oM, MOXKHO
IIPEAIIONIOXKNUTD, YTO BCE COBpE-
MEHHOE Pa3HOOOpa3ue XpoOMO-
COMHBIX PAaC O6BIKHOBEHHOU Oy-
pO3yOKH C(POPMUPOBAIOCH B OC-
HOBHOM B XOJI€ PEKOJIOHU3AIUHU
CeBepHon EBpasuu us Tpex jaef-
HUKOBBIX PEPYrUyMOB: 3amaj-
HOEBPOIENUCKOTO, CAAHO-AITAN-
CKOTO, I0)KHOypalbCcKoTro. ITpu-
YEeM B IEPBBIX JIBYX UK OJIEJie-
HEHUsSI MEPEXUIN MAPTHUHAIb-
HBIE AKPOLEHTPHUUYECKHE PACHI,
4 B YPAJIbCKOM — VIIEJIEN 3BO-

Jiutepartypa

O NV R PN

JIIOITMOHHO 00Jie€ TPOABUHYTHIE
METALEHTPUYECKUE PACHL.
DBOJIIOIIUOHHBIE B3aUMOOT-
HOIIEHUA XPOMOCOMHEBIX pac
OOGBIKHOBEHHO! OypO3yOKHU B €B-
ponenckoi yactu Poccun rakxke
CTAHOBATCS BCE 6oJjiee oupene-
JIEHHBIMU 61arojfiaps aKTUBHOU
paboTe HAMNUX MOCKOBCKUX KOJI-
ser. OHU TIOKA3a11, YTO BOCTOK
ITOU TEPPUTOPUMN HACEJIEH pa-
CaMM yPaJIbCKOTO MPOUCXOXK]E-
Hud [8]. MHOTOYMCIEHHbBIE PACH
Oypo3yOKH, OOMTAIOMUE B 3a-
HaJHbIX obnacTax Poccuu
u B [Tosplie, UMEIOT, BUJUMO, TH-
OpUAHOE INPOUCXOKJCHUE: OHU
BO3HUKJIN B PE3YyJbTATE BCTPEUHU
JIBYX MOIIHBIX 3BOJIOIIMOHHBIX
MOTOKOB — YpPaJbCKO-CKAHJU-
HAaBCKOI'O U €BPOIIENCKOTO.
Takum 06pa3oM, HA OCHOBE

Springer M.S. et al. // Nature. 1997. V.388. P.61—064.
http://meiosis.bionet.nsc.ru/isacc/listrace/racel.html
Searle J.B. //Systematic Zool. 1984. V.33. P.184—194.

Halkka L. et al. // Hereditas. 1987. V.106. P.257—275.

Kral B., Radjabli S.I. // Folia Zool. 1974.V.23. P.217—227.
Halkka L. et al. // Ann. Zool. Fennici. 1994. V.31. P.283—288.
Beauurxo AA. Pazsurre nanamadToB U KIuMaTa cesepHoid Espasun. Boin.1. M., 1993. C.102.
Bulatova N. et al. // Acta Theriologica. 2000. V.45. Suppl.1. P.33—46.

AHAIM3d CUOUPCKUX XPOMOCOM-
HBIX PAaC CKJIAJbIBACTCS €QUHAs
KapTUHA 3BOJIIOIIUU OOBIKHO-
BEHHON 6YPO3YOKHU HA BCEM ape-
aje BuAa. M HE TOJIBKO OTTOTO,
4TO MBI OK43aJIUCh CAMBIMU IIPO-
30PJAMUBBIMU M, HAKOHEL,, 3aI10JI-
HUAU Oenble MATHA HAa Kapre
XPOMOCOMHBIX pac. [Jeao B TOM,
4TO JOBOJBHO MOHOTOHHBIE
JAHAMA(PTE U CYPOBBIA KJIUMAT
Cubupu npusenu kK GopMHuUPO-
BAHUIO 60JIE€ NIPOCTOM CTPYKTY-
pBEl BUZA OOBIKHOBEHHOI 6YpO-
3YOKM IO CPABHEHUIO C TAKOBOM
B EBpome. DTO B CBOIO O4epenab
MMO3BOJIUJIO OJHO3HAYHO OIpe-
JENUTh (PUITOTEHETUYECKNUE B3a-
MMOOTHOIIECHHUSI CUOUPCKUX
pac, MOKa3aTh UX HECOMHEHHYIO
CBA3b C eBponenckumu. Craio
SICHO, YTO XPOMOCOMHBIE PACHI
BO3HUKAINU HE MO3AUYHO, 4 IO-
CJIEOBATEIBHO, OJIHA 34 JPYIOH,
IO MEpe 3aCEJIeHUsI TEPPUTO-
pHH, OCBOOOXK/AABIIECHCS OT JI€/]I-
HUKOBOTO ImIeHa. M TeM caMbIM
OHM MapPKUPOBAIU MOCIENOBA-
TEJBHOCTb 3TOI'O MOCJIENEIHHU-
KOBOTO 3acenenus. Ho Beab
3TUM K€ IYTEM JOJIKHBI ObLIN
UATU U JPYTUE BUJBI )KUBOTHBIX
u pacrenuil. KoneuHo, 6ypo3syo-
Ka He ObuIa IS HUX <«JIOLIMa-
HOM», IPOCTO 61arofaps €M Ml
TENEPb MOXKEM BOCCTAHOBHUTD
3TOT IyTb. MOXeET OBITh, CTOUT
MONBITATHCSA MPOCIEAUTH €ro
Y HA IPYI'UX BUAAX?

PaGora BBIIIOJAHEHA IpHU PH-
HAHCOBO¥M moagep:kke Poc-
curickoro ¢ouna dbyngamen-
TATBHBIX HCCAEAOBAHUI U MuU-
HHCTepCcTBa 00pa3oBaHusa Poc-
CHH: IPOEKTHI 95-04-12698, 96-
15-97738, 98-04-49734, 93-1463,
3H-226-98 HHTAC. =
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OXPAHA NMPUPOADLI

AMypckoro Turpa
Henb3s He COXPAHMUTH!

E.-H.CMupHoB

MYPCKHUH TUI'D — CHUMBOJ BiaguBOCTOKA —

obuUTaATENb YCCYPUMCKON TAUT'U, CKA30YHBIN

U JIETCH/IAPHBIN, JI0OOUMEIN, IITUPKOBOU MyO-
JIMKH, ONACHBIN XMUIIHHUK, I'PO3a COOAK, JOmALeH
1 KOPOB, I'PO3HBIN CONEPHUK OXOTHUKOB U T.JI.,
u T.11. Te, KTO 3HA€T O HEM IIOHACJIBIIIKE, 4 UX B HA-
meM OTeyecTBe OONBIIMHCTBO, OTHOCATCS K 3BE-
pIO C YBAXKEHUEM 32 €I'O CUJIy U MOIUb U BPAJ U
COMHEBAIOTCA B TOM, YTO €0 HYKHO COXPAHUTH
B IPUPOJE. A YCCYPUUCKUE JKUTENU JENATCA HA [IBE
KATETOPUU: OJJHU CYUTAIOT, UYTO TUTP — BpAl U Me-
CTO €My B 300I4PK4X, APYIUE AYyMAIOT, YTO TANUIra
6€3 TUIrpa — HE TAUra.

ITo3uuusa 300JI0I'0B U BCEX TEX, KTO IO-HACTO-
AMEMY JIOOUT U LEHUT NPUPOJY, ACHA: TUTPAM
HAJ0 TOMOYb BBUKMTBH! HO CTOUT 1M TPATUTDH
CPeACTBA, CUIBI U BPEMA, YTOOBl 3TU XUIIHUKH
IIPOJOJIKAIN CBOM POJ, HA 3€MJI€ HE B 300IIAPKAX,
a Ha cBOOOmEe? MOJKET, B HAIl ATOMHBIM U KOCMU-
YECKUH BEK HE O KAKUX-TO TAM KOIIEK, CAMHUM
OBl BBIKUTH?

MBI CTOMM B HEpPEAHEN MEPEHIE «TUI'PUHBIX
4JJBOKATOB» U IIBITAEMCHA [J€JIATh BCE OT HAC 3ABUCH-
mee, YTOObI HE TOJIBKO AOOBITh 3HAHUSA O TACKHOM
XUIIHUKE, HO U OTCTOATH €r'0 IIPABO HA KU3Hb.

Mo neTHeMmy cnepy u 3suMHen Tpone

H3yyaTh aMypCKOTO THUIPA NMPO(PECCHOHAIBHO
nepsbiM Hauvan Jles l'eopruesuy Kamnanos. He oj-
HY THICAYY KMJIOMETPOB OH MPONIE/ IO 3dCHEXEH-
HOI Taure, TpoIs 3Be€Psd. B O4e€HDb CIIOXHBIX yCJI0-
BUAX €MY NPUXOAMIOCH JOOBIBATH KPYIUIIBI 3HA-
HUM O ’)KU3HU 3araJOYHbIX KOIIEK. JJO KOHIIa CBOUX
gHed (oH moru6 B 1943 1. OT pyKH OPaKOHBEPOB
B JIa30BCKOM 3amoBeiHUKE) JIeB [eopruesud ocra-
BAJICA NPUHIMIIUAJIBHLIM U BEPHBIM JIPYTOM TAUTI'U

© E.H.CMupHOB

Eezenuii Huxoanae-
6uu Cmupnoe, Kaw-
ouoam oOuosro2uU4ec-
KUx Mayx, 6eo0yujull
HAYUHOLL COMPYOHUK
Cuxoma-AnrumncrKozo
| 3an0B8COHUKA. 06-
AACMb UHmMepecos —
oxpana npupoost
U IK0N02UMECKOe NPO-
ceeujerue.

u ee oburareneul. [Tocne KamimanoBa MHOTO CHII,
BPEMEHU U 3[JOPOBbS MOTPATUIN HA U3YIYECHUE THU-
IPOB MU3BECTHBIE pycckue 3oosnoru: KI.AGpamos,
B.K.A6pamos, ATl'lOpakos, W.I'Hukonaes, O.IIlu-
KyHOB, E.H.MaTomKkux u ap.

Turpa usydaTb OY€Hb CIOXKHO. BeCch 6€CCHEXK-
HBII IEepPUOJ] (4 B HAMUX KPasX 3TO CEMb-BOCEMb
MECALEB B TIOJYy) B TaHIe€ HE TOJBKO 3BEPH,
HO M CJIEJBI €T0 KU3HU BCTPETUTD HENIPOCTO. Pej-
KHE OTIIEYATKH JIAI, TOCKPEOBI HA TPA3HOM KyCOY-
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K€ TPOIBI, HA IECYAHOU KOCE BO3JI€ PEKU UIHU MO-
ps. U Bce. JlerHun ciuepn gaer Majo MHGOPMAIUH,
TOJIBKO Pa3MEP OTIICYATKA, HAIPABICHUE [BHXKE-
HUSA 3BEPSI U CBEXKECTD CJIed. DTO JIMIID BbIIIA BTN
U3 KHUI'M TAWUI'Y JIUCTOK, YKA3BIBAIOWUNU HA TO, YTO
HAIIUCAH OH TUI'POM.

Huoe jneno 3uMoi. CieJibl Ha CHEI'Y PACCKAXYT
MHOT'0O€, HO €Ille OOJIbIIe 3aa/1yT 3arajjok. ITouemy
TUTP MOIIEJ 10 3TOM TPOIE, a He 1o Toi? [Touemy
3[eChb JOJIrO CTOSJI, 4YTO BBICMATPHUBAJ, CKOJIBKO
BPEMEHU IIPOJEXKAI, U KTO 3TO — CaMel], CAMKa
WJIN MAJBIIT? 3HAKOMBIN 3BEPD, CJIEJL KOTOPOTO yXKe
OTMEYEH B 3TUX MECTAX, WJIU JPYIOHU?

ITo pa3zMepy OTIIEYATKOB JIAIl MOXHO IIOHATD,
OCTABUJL JIU CJIEJ 3BEPDb HE CTAPLIEC IIOJIYyTOpPA JIET,
Yy KOTOPOT'O WHUPUHA IATKU (IIOJOUBEHHONU MO30-
JIN) 5—8 CM, UM B3POCIbIN caMel, (ero narTka 11—

&13 cM). Ho monpo06yit onpenennuTs M0 OTIEYATKY

3
O

B 8—11 cM, 6pl1a 3€Ch B3POCJIAsd CAMKA UJIHA MOJIO-
JIO¥ TUTD.

MHOTHE OXOTHUKH I1OJATAIOT, YTO MOXHO OT-
JIMYUTD CAMKY OT CaMI[a IO CTPYE MOYU — MOJI, Ca-
MEL HANPA4BIAET €€ BIEPE] MO XOAY ABUXCHMUA,
4 CaMKa MpHUCERAET, Kak cobaka. Ho turpuna He
c06aKa, OHA METUT TEPPUTOPHUIO, KAK JOMAIIHUE
KOT WJIN KOIIKA: MOJHUMAET CTOJIOUKOM XBOCT —
U BOT YK€ CTPYHKAa MOYU HAHECEHA HA MEHb, BbI-
CTYI CKaJbl UJIM HAKJIOHEHHOE JIEpeBO. M caMIibl,
U CAMKH CIENUAIBHO CXOJAAT C TPOIBL, YTOOBI «3a-
PETUCTPUPOBATBCS», U JIEAAIOT 3TO PETYIAPHO. MBI
HEOJJHOKPATHO HAXOJWJIM TAKHME OTMETKU HA BbBI-
core 30—50 cm ot 3emau. OJHAKO OTJIUYUTH CaAM-
112 OT CAMKHU IIO0 METKAM MOYH COBCEM HE MPOCTO.
PasBe 4TO MO 3amaxy.

XOAUTh WO CJAenaM TUI'pPpA TOXKE HE caxap.
JleHp-aBa eme He 0e/1a, 4 €CJIM HEJIEISIMU, MEC1a-
MH? A €XEJIU 4Yepe3 JIEHb-/1BA BBISICHACTCS, 4YTO
y’K€ HE BBl UJETE MO TUTPUHOMY CJIE/y, 4 OH BacC
TPONUT? A TUTD MOCTYNAET TAK OYEHb 4dCTO, I10-
4ysB HABS3YUBOIO HAOIIOAATENS B CBOUX OXOT-
HUYBUX yro/biax. Bor yro nucan 06 atom B./I.Ila-
MBIKMH, Kojuiera Kammanosa. «<Bo BpeMsa nyreme-
CTBUI B 3UMHUA nepuoj 1944—1945 rr. mo peke
KonyMm6e g HaXoauacs 1noJj| “HabnojeHuemM” TUrpa
B TEYECHHUE YETBHIPEX JHEU. /JTHEM OH CJIEAOBAJ I1O
IATAM 34 MHOIO, MECTAMHU IO JBDKHUILE, MECTAMU
MapaJUIEIbHO MOEMY XOy. HOUBIO Ke OTIeKUBAI-
Csl HENIOJAJIEKY OT MOEro OMBaAKa. DTO MOBTOPA-
JIOCh U30 IHA B eHb. [IoKa 4 pacnyTeiBas (110 Cle-
JlaM) €To BUepalllHEe NOBEACHUE, OH B 3TO BPEMSA
CJIEJOBAT 32 MHOIO, 4TO OOHAPYXKUIOChH IPU 06-
paTHOM XOf€ K OuBaKy. Takum 06pa3oMm, TUTD HE
BBINIYCKAJl MEHA U3 KPyra CBOETO BHUMAHHUA [0
TEX IIOP, IOKA s HE BBIIIEJ 34 IIPEJEBI €I'0 OXOT-
HUYBETO parioHa. Takoe AJIUTENBHOE NIPECIEJOBA-
HUE MOXHO OOBSICHUTD JJBOSIKO: UJIN 3TO OBLI I'O-
JIOAHBINA 3BEPB, MBITABMINUICA NPOMBICIUTL cebe
INPONMUTAHUE, HUJINU XK€ 3TO ObLJIA OKOTUBIIAACH
CaMKa, KOTOPAasg CBOUM HEOTBA3HBIM IO30POM OX-
paHsAIa IOJCTYIBI K JIOTOBY>.

ITo cnegam KU3HU THUTPA TMPOBOJUTCA U VUET.
Ecnu Takue ydyeThl OpPraHU3O0BBIBATH €XKETOJHO,
110 UX PE3YABTATAM MOXHO CyIUTh O MHOTOJIETHUX
U KPATKOBPEMEHHBIX U3BMEHEHUAX B YUCIEHHOCTH,
Pa3MENEHNUU U TOBEJEHNUM XUITHUKA.

B mamem, CUXOT3-AIMHCKOM, 34IIOBEJHUKE
IUIAHOMEPHBIE y4eThl Ha4anuch B 1971 r. C Toro
BPEMEHU IIPOJOXKEHO 14 MapmpyroB IO OCHOB-
HBbIM 6ACCEMHAM PEK U KJII0YEN OOIIEH MPOTIAKEH-
HOCTBIO OKONIO 500 KM. 24 COTPYJHUKA OJLHOBpE-
MEHHO YXOJAT B TAWUTY ITO 6EJION TPOIIE C TEM, YTO-
OBl IEPECYUTATD €€ OOUTATEECH.

K Takomy yyery HAUMHAIOT I'OTOBUTHCA 3apaHee
U Cepbe3HO. PacnpenensoTcs MapmpyThl, COCTAB-
JIAIOTCSL TPYNIBI YYACTHUKOB, MPOBOJAUTCA HUHCT-
PYKTaX.

M BOT JIEITH NOJ, JIBIKU IEPBLIE METPBI CHEX-
HOW LIEJUHBI, B I'J1a3aX PAOGUT OT PA3HOLBETHA
CHEXHBIX 0JIECTOK. [lepeBbsl CJIOBHO OOCHIIIAHBI
MHEEM, 4 4al[a KyCTApHUKA OJIETd CKA30YHBIM OU-
cepoM. Ha mepBBIX KMJIOMETPAX MApHIPyTad IMOKA
€Ile HE TOJABKO CBEXU, HO U B U3OBITKE CHUJIBI, HE-
BOJIBHO JIIOOYEMbCSA OKPYKHUBHIEN TE€OA TAUTOM.
B ouepennoil pa3 mopaxkaemncsa €€ HENPaBJoIo-
JOOHOM, CKa304HOM Kpacore. CIycTd KaKOe-TO
BpeMs BJPYI 3aMEUYACHIb, YTO BOPOTHUK KYPTKHU
U HIaKa OJIEJIUCh MOJ CTATh TAUre HUCKPAMUMCS
B YTPEHHEM COJIHIIE UHEEM, PIOK3dK YYBCTBYETCS
Ha miedax. 1 MMEHHO B 3TOT MOMEHT CJIBIIINUIIb
TOPKECTBYIOMMNH IOJIOC HANTAPHUKA:

Bor oH!

Eme uzpanu BujHA IIyOoKas 60po3na cieja
C PBIXJIBIMU KPAIMHU Pa3BOPOUYEHHOrO cHera. OcTa-
HOBK4. PIOK34K C Iu1€4, JHEBHUK B pyKu. Ha nepsoi
CTPAHUIIE yKE €CTh 3AMUCH O MOTOJE, JaTa, MAPII-
PYT U IIEPBBIE BCTPEYEHHBIE CIE]Bl: KA0OAH, KOCYJIA,
U3106pb, HECKOJILKO 6EJIOK U KOJIOHKOB.

I[IpoMmepsieM cnej — AJIUHY, IIUPUHY, pa3Mep
nATKH, mar. CeexecTb. HanpaBaeHue JBUXKEHUSA
TUI'PA YETKO PA3IUYUMO HA I'JTyOOKOM HEIABHO
BBINIABIIEM CHery. Temepp HaJO MNONBITATHCH
IIPOYECTh MO OTMEYATKAM, OTKYJAad 3BEPb IpPHU-
IIeJI, COBEPIIAT MEPEXOJ] MU OXOTUICI, MOXKET,
npeciaenoBan koro? M ujaem B OOpaTHOM Ha-
MIPaBJIEHUH, «B OATKY». TUTD — 3B€Pb OYEHDb UYT-
KM U OCTOPOXKHBIN, U BCE XK€ TEIJIUTCA HAJEX-
Jla HA BCTpEYy.

VrpoMm cHoBa Ha Tpomy. Cpa3y 3a NEPBBIM €€
IIOBOPOTOM OYKBaJIbHO HATBIKAEMCS Ha CBEXHUH
TUTPUHBIN CJiefl. 3BEPD BBIIIE] U3 pACHajKa, CIyC-
KaJICSL BHU3 IO TPOIIE, 4 HE MO JIbJly PEKU, IPEAIIO-
4TSl €€ TBEPJb OOMAHYUBOM I'J14/IU JIbA, U300OUITY-
IOMIEN MyCTOTAMU U NPOMOMHaMHU. [Touyas Onu-
30CTh YEJIOBEYECKOTO KUIbs, OH JOITO CTOSJI Y MO~
BOPOTA, AAXKE JIE)KAT HA CHETY, 3A4TEM CBEPHYJ Ha
jen 1 u3dymky obomesn pekoi. Ilepecek Haw BYe-
pAaLIHUIL CIE/ U YIIET B CTOPOHY IPaBOOEPEKHOIO
xpeobTa.

V €ro nNOJHOXKbsA Mbl OOHAPYKUJIM €IIl€ TPU TUT-
PHHBIX CJI€/1a PA3HOI CBEXECTH, HO MAJIO OTIUYU-
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MBIX IIO paszMmepy. 3/1eChb, BUJUMO, IPOXOJUT IO-
CTOSIHHBINT MapuHipyT TUrpa. Tak JM 3TO, y3HAEM
B YIIPAaBJICHUM 3aMIOBEJJHHUKA, KOI'/IA TaM COOEpyTCs
BCE YYACTHUKU YUE€TA U KTO-HUOY/Ib HABEPHAKA 34-
PETUCTPUPYET CHAENBI U <«HAIETO» 3BepsA. Ha 1O
U y4E€T, 4TOOBI CO3/aTh IICJBbHYIO KAPTHUHY IIEpe-
JBIDKEHHUS U MECT OOMTAHMS KAXKJIOI'O TUI'PA B 3a-
IIOBEJHUKE. YV HAC JIMIIb KYCOYEK MO3AUKU OOLIE
KAPTHUHBL.

Yepes HECKOIBKO KUIOMETPOB CHOBA BBIXO/IUM
Ha Tpony Turpa. lllen oH B OJHOM HAIIPABIECHUH
C HAMU IIO CBEXEMY Ciaeny measend! JKpem gero-t1o
UHTEPECHOI'0. 34 OYEPEJHBIM IIOBOPOTOM HAXO-
JUM OOJBIION KOMOK MEABEXKbEH MEPCTH, CIIYTAH-
HOIT KaK BOMJIOK, 4 YEPE3 HEKOTOPOE BpeEMs — €lIe
[BA TAKUX X€. BHUMATEIbHO OCMATPUBAEM, UyThb
JIM HE OOHIOXWBAEM CHET HA TPOIE — HUYETO, YTO
MOTJIO OBl BBI/IATH JJPAKY JIBYX OTPOMHBIX XMIIHU-
KOB. bopo3za ux CileJOoB POBHO TSAHYJIACh CPEAU
Kenpos. Maem 3a xosgepamu Tauru. Kuiomerpa
IIOJITOPA TOHKU — HUYEI'O HOBOT'O, TOJIBKO €11€ Ba
KOMKA MEIBEXbeH wmepcTu. Ilouemy TUIP YIIOPHO
UJET IO MEJBEXKbEMY CIENY, 4 MEABEAb, OYJTO HE
4yBCTBYS IIPECIEJOBAHUS, HE yaupaeT? YToO6sl 110-
HATb 3TO, HA/IO OBl TPONUTb U TPOUUTH ITY IAPY.
Ho yxe Beuepeer, U Mbl HAIIPABJIAEMCS K U30YIIKE,
H4 HOYEBKY.

VTPpOM JE€PKUM IIYTh K IOJHOXHUIO IIEPEBAJIA Y-
pe3 Cuxora-Anunse. [IpeogoneBaem ero u OKa3blBa-
€MCsI Ha 3aIIaJJHO¥M CTOpOHE xpebTa. Hurge — Hu
OJIHOI'O TUI'PHUHOIO CJIE/d, HE BCTPEYAIU MBI UX
3ech U npexae. Hapo Bosdspamarscs. Yypa He ciy-
YMJIOCh, U B3IJIAJ CTAJI PABHOAYIIHEMN.

A moCMOTpPETH OBIIO HA YTO. 3/IE€Ch, HA 3aMajl-
HOIT CTOpOHE XpeOTa, Talra HEY3HABAEMO IIEpEME-
HUIACh. JJOJIUHBI Pa3BEPHYINUCH, 340€JIEIU YUCTHI-
MH 34CHEXKCHHBIMM CKATEPTAMH, BMECTO KEAPOB
CTOSIM OI'POMHBIE, CIUIOIIb B OEJIBIX ITIOKPHIBAIAX,
CJIOBHO 3aJpEMABUIME €JIU. YUYACTKU BETPOBAJIb-
HBIX, BBIBOPOYEHHBIX C KOPHEM €JI€N MO/ CHEIOM
HAIIOMHUHAJIN OACTUOHBI, 3AMKH CHEXKHOU KOpOJie-
BBl WJIM obuTanuie jgemero. [Tocie causHus Culb-
HO 3aXJIAMJICHHOT'O BAJIEKHUKOM IIPUTOKA C OC-
HOBHOM PEKOI COOGUPAEMCS TOUTH IO JIbJY, KAK 10
acdaubry.

Ho BBIINIIIO MHAYE: HA 3ACHEKEHHOM JIbJ1y PY4Ybs
YBU/JIEIU C 6epera Cae/ibl TUT'PA, KOTOPBIU CIyCKaI-
Cs1 BHU3, TEPHEIUBO OOXO/S BCE 3aBajbl, U OBLIO
3TO HECKOJIBKO JHEH Ha3aJd. Bo MHOrmx Mecrax
CJIe/bl IOKPBUIMCh 3AMEP3IIEH HAJIEbIO, IO OTIIE-
YaTKaM YK€ MOOETaIn HOPKA M coboub. 3asi-0e-
JIAK 6YATO THAJI TUT'PA, JOBOJbHO AKKYPATHO MOMA-
J1asg B JYHKU €TI0 CJIENA.

A XUIHUK LIEJIEyCTPEMIIEHHO LIEJ 11O JIBJY K YC-
TBIO NPUTOKA. IMEHHO TaM 3aKAHYMBAJICSA HAUI
NIPEANOCAEeTHUN JHEBHON nepexo/i. Tponou 65110
6Ll OBICTPEE, HO TUI'P 3TOrO HE MOHUMAJ MU HE
3HAJI M 34CTABMJI HAC COBEPIIATH AKPOOATHUUECKUEC
TPIOKHM MPHU NEPEXOJAX YEPE3 3AJTOMBL. B M30yIIKy
MBI IIPUIILJIN 1O 3BE3/IAM.

ITocneHUN AEHB IO BOJIE CIy4as OKAa3aJICs Ca-
MBIM HHTEPECHBIM. [BUIasCh IO TOHKOMY CJIOIO
CHErd Ha JbJy, OTMETUINA BYCPALMHUNI CJIEJ TUTPA
U, HE OKWJAs1 HUYET'O HOBOTO, IIIJIX B/IOJIb HETO PA-
JJIOM U TPOMKO JCJHJINCh BICYATIECHUAMHU OO yBU-
JeHHoM. OuepeaHon NOBOPOT PEKHU, U MBI, CIOBHO
CIIOTKHYBIINCh, OCTAHOBUJIUChH U 34BEPTEJIU I'OJIO-
BAMU — BEJIHMKOEC MHOXECTBO TUI'PUHBIX CJIEJOB.
Eme ropsauux. Bor oHo — uyno! A MBI IIJIK 110 PEKE
U1 OpaJix HAa BCIO TAUTY, AK€ TUTPBI pa36€XKAIUCE.

Opun. Ipa. Tpu. Tpu Turpenka ¢ turpunen. Ha-
BEPHOE, TON CAMOM, CJIEJLOM KOTOPOU IIJIK BUEPA.

YV NOJHOXUSA KPYTOM COIIKH, B 3APOCJIAX CKPBI-
TOT'O I1OJI CHEI'OM BEMHUKA, — MECTO JTHEBKH TUT-
pUHOU ceMbU. [lake HE THEBKH, 4 IOJTON CTOSHKH,
«6a3pl». CHEra HET, BBITONTAH U YK€ MPOTASI, Ps-
JoM 6eneer OOOAPAHHOU KOPOM CTBOJI SICEHS.
ITo 11ecy 4eTKO BUJHBI MECTA, IJI€ TUIPATA JIEXKa-
JIN, KyBBIDKAINUCh. Koe-rae sSIpKO JKEATENIN KIOYKU
TUTPUHON HIEPCTH.

Pemaem cHadasa y3HATb, OTKyJd OHU IIPULILIH,
a4 YK 34TEM — KyJd HANPABUAUCH. OJHAKO 3TOTO
MBI HE BBISICHWIN: Y NIOJHOXKHUS COIKU TUI'PBI IIPO-
BEJIM HE OJJUH JICHb, U K HAILIEMY IIPUXOAY BCE CTa-
pBIE CIEABI HA PEKE OBLIU 3AJUTHl HAJIEBIO.

BeuepoM HAC K[a1a MAIIUHA, 4 YEPE3 TPU 4aCa
MBI OBIJIM /IOMAa B MHUPE PaJHO, IJIEKTPUUECCTBA
U YUCTBIX IPOCTBIHEN.

3AKOHYMJICA OUYEPEJHON YUET, ITOJEBBIE JTHEBHN -
KU 34II0JHWINCH AETAJIbHBIM ONUCAHUEM BCTPEY
C KUBOTHBIMU. OJTHOBPEMEHHOCTD BBIXO/1A €I'0 y4a-
CTHUKOB J1A€T BO3MOXKHOCTD I10 PA3MEPAM, CBEKEC-
TU YU HAIIPABJICHUIO CACAOB YCTAHOBUTDL IIPUMEP-
HOE KOJIUYECTBO U B ONPEJIETEHHON CTENEHHU ITOJIO-
BOM M BO3PACTHOU COCTAB IIONYJIALIUNA TUTPOB, pac-
IIpeaeIeHUE UX 1o Tepputopuu. ITonpoOHbIE CBeE-
JICHUS 00 YBUJICHHBIX 34 BECH I'OJL CJIEC/IAX KU3HEE-
ATENbHOCTU TUI'PA 3dHOCATCS B CIIELIMATIbHBIE KAP-
TOYKH, AHAJIU3UPYS KOTOPbIE, HAYYHBIE COTPYAHU-
KU JAIOT B €KETOJHOI KHUTE «JIeTONMNCh NPUPOJIBbI»
0630p COCTOSIHUS €I'0 MONYJISAIUNA HAd TEPPUTOPUH
34II0BEJJHUKA U CONPEJICAbHBIX YUACTKAX.

Ecnim npocmorperh KHUTY ¢ 1935 1., IepBOTO
rojla €€ BEJCHUA, JOBOJBHO OTYETIUBO BBIPHUCOBDI-
BAETCS MOJIYBEKOBAs, HANIPSIKEHHASA, TIOJHASA U 06-
HA/IC)KUBAIONINX, U TPATUYCCKUX COOBITUH HCTO-
pus BOCCTAHOBJIECHHUS TUTPUHBIX <«IIOCEJECHUIN»
B 3AIIOBE/JJHUKE.

1935—1951 r1. — Hepuo/ OPraHu3aIuu U Cra-
HOBJICHUSA 3aIIOBEJHUKA, IIPEPBAHHBIN BOUHOM.
[Mnomaab— 1.8 MaH ra. dTa OOMUPHASA TEPPUTO-
pus, OXpaHsAEMasd OT JIOOOTO YEJIOBEUYECKOTO BO3-
JEUCTBUSA, ITIOMOTIJIA BBICTOATH ImociaegHum 30—40
TUI'PAM Ha IOre COBETCKOro J[ampHero BocTokKa.
W TUrpBl HE TOJBKO BBIKM/IM, HO U 34CEJIUIU I'pa-
HUYAIME C 3AII0BEJHUKOM TEPPUTOPHUH.

1951—1965 IT. — BpeMs TSKEJIbIX TEpPEe/OB
VIO A U I'PAHUIL 3anoBeaHuKa. [lepseie 10 et
ero reppuropusa ypesana a0 100 TpIC. ra, HA HEHN
MOTIJIU «yMECTUTHCS» JTUUIb TPU-YETHIPE TUI'PA... Ha
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HoxpoimoLe NUCMEEHHBIM JLECOM CONKU. B makux mecmax 6 6eccHenmnviii nepuoo mpyono
3amemums ciedv. NPUCYMCmMEuUs muzpa.

Cranvnoie oonaxcenus na oepezy pexu. Caedovt npedvi8anusl Mmuzpa MOIHO YEUOems 30eCt MmoabKo
Ha necuanoli Koce.

DPomo HH. JTabeyrxoil
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Tuzpuya ¢ noopocuieit 00uUKoOI.

Lypuoiii meoeeob — euje 00UH
X034aun maiiz2u.

IIamuucmoili onexs, u3r0ops,
xocyasn. Om obunrus dmux
KONOLMHBLX 3A6UCUM
bnazononyuue nonyaayu
muzpa 6 yccypuiickoil maiize.
Hanrocmpavuu 63amol U3
KHuzu «Bcmpeuu ¢ muzpom»
EH.Cmuprnoga (Braousocmox,
2000)
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OCTaJIbHOU, OBIBIIEH 34I10BEJHOM, TEDPUTOPUU HA-
4aaaCh YCUJICHHAS IKCIIyaTalUsl NPUPOJHBIX pe-
CYpCOB, B IEPBYIO Ouepejb BbIPYyOKa JeCOB. Yuc-
JIEHHOCTb TUTPA PE3KO cokparmiaack. C 1963 mo
1965 1. OH B 3amoBeHUKE (YKe HA YTPOEHHOH K TO-
My BPEMEHHU IIOMA/IN) IPAKTUYECKA HE OOUTAI.

C 1966 r. TUTP MOCTENEHHO OCBAUBAET 3ATIOBE/I-
HBIC U IPUICTAIOMUE K HUM TEPPUTOPUU. 34 ITHU
I'OJIbl YHUCJIO B3POCHIBIX OCOOGEN B 3aIIOBE/THUKE BbI-
pocio g0 15—20, KOIUYECTBO TUIPAT €XKETOJHO
Kkoae6nercsa or 6 1o 13. Crajso MHOTO MECT CO CJie-
JaMU NIPUCYTCTBUSA TUTPOB: TPOIIBI C MOCKpedaMy;
C JepEBbLAMH, NMOYEPHEBIIUMU OT ITOYECBIBAHUH
U 3aJUPOB KOUIEK, MEABEAECH U KAOAHOB; CKAJIbHBIC
OOHAXEHUSA C yOOHBIMU HUIAMU, I/IE€ TUI'PBI YCT-
PauBaIOT JIOI'OBA U JIEKKU. [Tonazems B TAKOE MeC-
TO YU HA KOXJOM HIAry OyJTO OMIYIIA€NIb, YTO TUTD
pALOM, BOT CEMYAC 32 KYCTAMHU, 34 JEPEBOM, 34 CKa-
JIO¥ YBUJIMIID 3Ty BEJIMYABYIO KOIIKY.

MHOrue JECHUKU U HAYYHBIC COTPYAHUKHU YKE
HE IIPOCTO 3HAIOT TUI'POB B JIMLIO, 4 U3YYU/IU JAXKE
UX MApPIIPYTBl U PACHUCAHUE, II0 KOTOPOMY OHU
MOABJAIOTCA BO3JIE KOPJOHA, U30YIIKHU MJIN HA TPO-
rne. Bce roBopuT 06 yCTONYUBOM XapaKTepe mpe-
ObIBAHUA TUTPA B JIECAX 3AMOBEJHUKA.

Turp — TaexHb! XUMHUK. HailTu nponuTanue
€My, IOXAJIYH, TPyAHEE, 4eEM JPYrUuM. MegBeb, Ha-
IIPUMEP, XOTh U XUIIHUK, HO HE OPE3IyeT U OpexXa-
MH, U XKEIYyAAMHU, U ATOJAMH, KOPHEBUIAMU MHO-
I'UX TPaB, JAKOMUTCA MypPaBbAMH. BOJIKa «HOTH
KOPMAT», HAJIO IPOOEXKATD AECATOK KUIOMETPOB 34
OJIEHEM — NPOOEKUT. A TUI'D 6€raTh JOIIO HE JIO-
OUT U HE MOXKET, OBICTPO ycTaeT. JJo6bIuy CBOIO Oe-
peT, CKPaAbIBasACh, XUTPOCTBIO, IIPEKPACHBIM 3HA-
HHUEM MECTHOCTHU. II0 MHEHUIO HEKOTOPBIX 300J10-
roB, JUIIb OJHA-ABE U3 10 3aTEIHHBIX UM OXOT
OKAHYHMBAETCA YCHEIMHO. [T03TOMY THUTD, KaK, ITOXKA-
JIyH, HUKTO W3 JAPYIUX KPYHHBIX XUIIHUKOB, TIIA-
TEJbHO «yCTPAMBAET> CBOM OXOTHUYHMH Y4aCTOK.
V HEro CBOSI CUCTEMA «TPAHCIIOPTHBIX KOMMYHUKA-
UN», OH 3HAET KAKIABIM KAMEHD U KAXK/JIBIN KyCTUK.
EcTp n3no0eHHas «1ieHTPpalbHag 6a3a», TJI€ 3BEPD
IIPOBOJUT OOJIBUIYIO YACTh BDEMEHU, 4 Y CAMKH €II1e
U YKPOMHBIH YTOJIOK — «POJOM» U OJTHOBPEMEHHO
«1€TCKAsl», TJ1€ MAJIBIIIU HAXOAATCS B IIEPBbIC MECH-
bl JKM3HU. Jame BCEro TUI'P IOAb3YETCA OJHUMU
U TEMH K€ TPONAMU, POJOKEHHBIMHU 10 HANOOJIEE
YIOOHBIM MapHIPyTaM. 3J€Chb Yy 3BEpPsA Ielas CEThb
yOEXUIll, BBIOPAHHBIX TAK, YTOOBI U OT BETPA, U OT
JIOK/[s OBLIA 3AIUTA, U 0630p MUPOK, U K COTHBIII-
Ky BCE YAZOOHO NOBEPHYTHL. CBOH Y4aCTOK, IPOCTHU-
PAIOMUNICA HA JECATKU KWJIOMETPOB, OH PETYIAPHO
OO6XOJHUT U MOJHOBJISIET METKH.

masa B rnasa

Turp, Kax NpasBuo, CABIUT U BUAUT NIPUOIU-
JKAIOMIEIOCA YCJOBEKA paHbIIE, 4eM TOT 3BEpA.
WU npuHMMaeT MepPH NPEeAOCTOPOXKHOCTU. U BCe-

TAKU OBIBAIOT HEOXKUJAHHBIE BCTpEUr. BoT pacckas
B.Conomaruna.

«B KOHIlE OHA g OTHPABUJICA Ha COCEJHIOIO
C KOPJOHOM IaceKy. [leo 6bI0 ZOBOJBHO CPOU-
HOE, ¥ TO3TOMY g 6BICTPO WIEN IO TPOIIE BIOIb O€-
pera pexu, no4Tu He 06pamas BHUMAHUA HAd OKPY-
JKEHME, K TOMY K€ 3Ta TPOIIA, KAK U BCE OKPECTHO-
CTH KOPJOHA, O6blIA MHE 3HAKOMA /IO Mejouen. f
3HAJI, 4TO, NOJHABIINCH HA IPUTOPOK, BBy Ha
peauHy B JyOHAKE M IO HEWM MOXHO OyAeT HUJTH
6bicTpee. Bor m pegunHa, nopocmas AyOHAKOM
U MOJIOJBIMU CTPOMHBIMU KeapymKamu. [ToBopor
TPOIBI, €Ille NOBOPOT, u3rub ee.. Tpona orudaer
OTPOMHBII OJYCTHUBIINAI CTBOJI 6EPE3BL, Y KOMIIS
KOTOPOM, CIOBHO 3€JICHBIH HEBLICOKMM IIATEDP,
pacTeT rycras KeJpymka. I ¢ Xoay nepemarnyJ Ba-
JIEXKMHY U OCTAHOBWJICA, KaK BKOIIAHHBIIN, CIOBHO
HATKHYBIIUCHh HA 4YTO-TO. [IpAMO mepeno MHOI,
B JIBYX-TPEX METPAX, TOXKE BHE3AIMHO, OCTAHOBUII-
csl... TUrp!

OH TOXE HE OXU/JAJI BCTPEYH, IOITOMY MBI 002
3aMEPJIM Ha IOJyHIAre, ¢ PaCcCTABIEHHBIMH, KaK
IIPU XOAbOE, HOTAMH, CJIOBHO NIPUBA3AHHbBIE B3TJIA-
JAMHU APYT K APYry — IJ1a3a B I'71a34.. TUTp, HE OIy-
CKasg U HE OTBOJA IJIA3, MEJIIEHHO ONYCTUJICA Ha
6proxo. Jler, OATAHYJ IOJ, ce6s many. [osoBa y ca-
MBIX HOT, JA’K€ KA3AJIOCh, YTO OHA JIEXKUT HA JIAIaX,
HO OH CJIETKA U IUIABHO NOBOAMUT T'OJIOBOH BBEPX-
BHMU3, CJIOBHO CTaP4€TCA IMOJY4YIIE€ PACCMOTPETH
Me€HA. S CTanm OTCTYyNaTh.

HenpousBOJIbHO B3TJIAHYI HABEPX: OJIMU3KO JIH
HUKHHE Cyubsi? M OCTAHOBHJICS 32 CTBOJIOM. TUrp
clies1a)l OYEPENHON MEPEXO] U TOKE OCTAHOBUIICH.
BBICTaBMJI CBOIO OTPOMHYIO, HECKOJIBKO IPHUIHY-
TYIO K 3€MJIE€ TOJOBY M3-324 KOMJA. “Buky! Buxky g
T€6s1, yXoAau!” — CBOEMY TI'OJIOCY S U30 BCEX CUJI
CTApaJICA NPUJATh KAK MOXKHO OOJIbIIE CIIOKOUCT-
BHUA M BJIACTHOCTU. OUeHb 60sJICA OOHAPYKMUTH
cTpax (BOT KOIJIA OH IOABUICA), KOTOPBLIA, 4
B 3TOM YBEPEH, CTAHET NOHATEH M 3Beplo. [Tocme
OKPHMKA THUTP IIJIABHO, KaK OYATO NOJ €ro HOTAMH
JIeJl BMECTO 3€EMJIM, IIEPEMIEI 32 APYTIO€ JIEPEBO.

“Broky! Buoky g te6sa! nu Tel...” — U HA 3TOT Pa3
s YKa3aJ eMy TOYHBIIN afpec, Kyaa uaTu.. He menee
JECATKA KPYI'OB C/I€/Ia)l OH BOKPYI MEHA U BCE OfIU-
HAaKOBO OCTOPOKHO, OT J€PEBA K JEPEBY, ITOCIE pe-
I'YJPHBIX MOUX IIOHYKaHUH. HO BOT, KaXKeTcs, 4To-
TO MU3MEHWJIOCH B €ro MHOBEJAEHUMU: OH YXOJHUT.
Bo BCAKOM ciy4dae 1 BUKY, KaK yJaJIA€TCA €ro CIIUHA.

“Hakonern-to. /laBHO 6bl Tak..” Ho OH He ymIen
HHUKYJa, BOH JIEKUT OKOJIO KyCTa POAOAEHAPOHA.
Ha MOI1 ronoc He pearupyeT, HE BCTAET U HE yXO-
IUT. A KyJga Ke mHe?

Ho enBa f OTBEN B3IJIAJL OT 3BEPA, KAK TYT XK€
MIOTEPSAT €ro U3 BUAY. “BoH Tam oH nexan.. U cen-
YaCc NPOJOJIKAET JIEXKATh TaM xe!” DTa crnocob-
HOCTb OCTaBATbCA HE3AMEYEHHBIM Ha OTKPBITOM
MECTE HACTOJIBKO MOPA3UIA MEH, YTO 3aTJyIINIA
Ha HEKOTOPOE BPEMA JaKe CTpax. Pemmnu eme pas
OTBECTU OT HEIO B3TJIAA — Ta Xe€ KapTuHa. Ha-
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CKOJIBKO ciuBaeTcs! JloCTaTOYHO IIPOCTO JIeYb O/
KyCT.. HO 4TO 210? OH yX€ HE IOJ| KYyCTOM, 4 BIIE-
peau Hero.. M TyT TOJIbKO 1 3aMETUJI, YTO Y HEMO-
JIBIKHO JIEXKALIETO TUI'PA MIKypa HA JOMNATKAX IIe-
pENUBAETCA OCTOPOXHBIMU BOJTHAMH.. OH TOJI-
szer!!! BOT B 3TOT MOMEHT B MEHA XJIBIHYJI CTPAX..
Jo 3TOoro mpeo6yaajgano 4yBCTBO YBEPEHHOCTH
B TOM, YTO BCE O60MAETCA GIATONONYYHO U g1 OyLy
TOPAUTLCS, PACCKA3BIBAS O BCTPEYE C TUTPOM OJIUH
Ha OJIMH. T4 YBEPEHHOCTb MOAKPEIINIACH BCEM
MOUM TNPEABIAYIIUM ONBITOM TA€XKHBIX IOXOJOB
U BCTPEY INPAKTUYECKHM CO BCEMH OOUTATENAMU
IPUMOPCKOUN TAUT'U, PACCKA3AMU KOJUJIET-TAEKHU-
KOB. HO 3TOT TUI'D, KOTOPHIN 103 B MO CTOPOHY,
JIOMaJI MOU YCTOSIBIIUECS TTOHATHSA.

OTOPOCUB BCAKYIO MEMIHUTENBHOCTD U IJIAB-
HOCTb [JBMKEHUU, g, CyAOPOXKHO XBATASACh 324
CTBOJ, IOJIE3 K BEPHIMHE: JIMIb OB CKOPEE, JTUIIb
OBl YCIIETh JOOPATHCA /IO IIEPBBIX CYyYbeB! YXBATUII-
€S 32 CYK, HOATSAHYJICS U BCTAJ HA HETO KOJICHAMU.
3aTeM NOCMOTpPEN BHU3 — CJ1aBa BOry, 1OCTATOYHO
BBICOKO. MOU HOT'M OTPEATUPOBAIU CKOPEE CO3HA-
HUSA, HO B I'aMME YYBCTB CTPaXa YK€ HE OBLIO.
ViuBleHUe, HEJOBEPUE COOCTBEHHBIM I1a3aM —
a turp jau 310o?! He oTBOJA B3IJIA/1A OT Y3KUX, CIOB-
HO CIPOCOHBbS NPUIIYPEHHBIX I71a3 3BEPS, 5 CIyC-
THJICSL 1 OCTOPOKHO HAIIAPUJI PYKOH CTBOJ JIEpEBA
Ha Kpaio Tponbl. CTApascCh HE AENATb PE3KUX JIBU-
JKEHHUI, 3a11€JI 34 HETO, IOTOM €IIIE€ 32 OJJHO U OCTAa-
HoBMJICA. “O6OHUAY €ro CTOPOHON M BEPHYCh HA
KOpJOH”, — pemui 1. M cHOBA IOWIEN OT JEpeBa
K JIepeBy, OpsA4Yach 34 CTBOJAMHU. TUTp BCTAI H,
CJIOBHO KONHUPYS WUIU NAPOJUPYS MOU JABUKECHUSA,
TAK XK€ MEMJIEHHO CAENa] HECKOJIbKO IIATrOB IO
TPOIIE, 3ATEM CBEPHYJI C HEE B MOIO CTOPOHY, 3aIEN
32 y0 M JIMIIb I'OJIOBY BBICTABMJI U3-34 CTBOJNA. OH
€Ie MHOI'O XOAWJI BOKPYI MEHA B TOT 4aC U HU Pa-
3y HE OCTAHOBMJICS HA OTKPBITOM MECTE.

HexoTopoe BpeMs Mbl CMOTPEJIU OIUH HA JJPYro-
rO, 3a4TEM s, PEUIUB BCE K€ OOONTH 3BEps, HAYAJ
MEJIEHHO IEPEXOAUTbh OT AEPEBA K AepeBy. Turp
JBUHYJICS [1APAJUIEIBHO... “dTO €My OT MEHS HYKHO?”

Penuna koHuaercd. [Janpiie, 4 3TO OTJIUYHO
3HAJI, HAYMHAJIACh HEMIPOIA3HAA YaIla U3 OPEIIHU-
K4, )KaCMUHA U TYCTOr'O NOJPOCTA. YIOOHO YCTPO-
UICA B TPOMHOM PAa3BUJIKE, IIOYYBCTBOBAJI ONOPY
JUJI DYK M CBOETO JIyXa.

A TUTD yXe€ IIOJL MOUM AepeBOM. JIeXUT n He
CBOJUT C M€HA B3IAA4... M mporuars neuyem. U no-
YyeMy S Ha 3TOT Pa3 Pykbe HE B3sA1? Y OT KOPJOHA-
TO OTONIENT BCEIO HUYEIO.. A TAM JIIOJU, JECHUKHU
C Kapabunamu. 11 1 BO BCE TOPJIO, BO BCIO CUIY,
Ha KOTOPYIO ObUI CIIOCOOEH, 3aKPUYAT B CTOPOHY
KOpAOHA:

— 3a-pa-nuH! 3apanuH!

THUTP OT MOETO KPHUKA KAK-TO B3/IPOTHYJI U CJIET-
Ka IIOBEPHYJ I'OJIOBY — TOXKE K KOPJJOHY.

— 3apanun! Turpa! 3a-pa-nun!

ITocne, 3TUM K€ BE€YEPOM, 3APANHUH T'OBOPHUI
MHE, 4TO CJIBIIIAJ MOU KPHUKH, HO AK€ MBICIHU HE

JOIIYCKAJI, YTO OHU OTHOCATCS K HEMY U UYTO 3TO
BOIUIM O MOMOIIU. “PBIOAKHN MO/ BEYEP BBIXOAHOI'O
JHs HAAPBIBAIOTCA”, — IMOAYMaJl OH M CIIOKOHHO
CTaJ YKUHATD.

Kpuyan g 1o1ro, noka He yoequics, 4To 6ecmo-
JIE3HO. MeHd HE CJBIIAIN U3-3a IyMa PEKU. B Kap-
MaH4X — CUI'APEThl, CIMYKH, 3AIUCHAsS KHHXKKA,
Ha 1osice — HOX. M BCce. A 1o AepeBOM — THUTD..
YUpPKHYI CIIMYKY U KUHYJ BHU3. CIIMYKA [IOr'acCia,
HE AOJETEB 10 3eMIu. Bropas Toxe. Torga g BbI-
pBan U3 GJIOKHOTA JBOWHOU JIMCT, CMAJI €ro, NO/JI-
JKET U KUHYJ BHU3, CTAPAACh, YTOOBI OH yIIaJI HA TH-
rpa. OrHEHHBIM KOMOK IIPOYEPTHIL AYTY B BO3JyXeE
U yIAJI B METPE OT HETO. S, 4yTh CBECUBIINUCH, CMO-
TPIO HA TOPAMIYIO OyMary, Ha PaBHOJAYIIHOI'O K HEH
TUTpa. BOT yxke OT 6yMaru 3aTJennd U 3arOPENncCh
JIMCThbs, NPO3PAYHBIA OIOHEK IIONOJI3 IO CYXOH
TpaBe BO BCE CTOPOHBL. TUI'P BCTAJ, MEAIIEHHO OTO-
meja oT OorHsg Ha 10—12 MeTpOB M CHOBA JIEI.
A OroHb yxe HabupaeT CUIy, HaJ, HUM BBIPOCIA
CTPys AbIMA U IIOTAHYJIACh BBEPX, K BEPUIMHAM JI€-
peBbeB. HajereBmui nNOPLIB BETPa CJIOMAJ CTPYIO
1 OTHEC B CTOPOHY TUTPA. TOJIBKO TOTJa OH CKPBLI-
€4 B Yale KyCTAPHHUKA.

A OroHb HaAOGUPAET CUJIY, BCE OBICTPEE PACIOJI-
34€TCA B CTOPOHBHL.. “3/1€Ch €le PeANHA, JIEC YUC-
ThIH, 4 PAAOM KyCTAPHUK, 4yamad.. YIIEJI WUIU HE
yuesa TAIrp? BHU3y ropur, BOKPYI Tanura 3aoOBE-
Had..” DTU MBICAU C JIMXOPAJZOYHOCTBIO IIAMEHU
METANNUCh B CO3HAHUU. [lOXKap JIECHOU MOCTpANI-
HEE TUI'DA... 51 ¢’bE€XAJ IO CTBOJIY BHU3 U CTAJI JINXO-
PaJOYHO 34TANTBIBATHL HOraMHU Iulams. IToromnan
€IIle JJIsi BEPHOCTH IO ABIMAIMIUMCS JTUCTBIM U ObI-
CTPO, OT AEPEBA K AE€PEBY, CTAJ IPOJABUI'ATHCA K pE-
Ke. Bpimen Ha Tpomy, HOCMOTPEJ BO BCE CTOPOHBI
1 MIHOBEHHO ChEXAJI BHU3 K BoJE. Jlaske HE TOJJHU-
Mas TOJICHHUIIA Yy OOJIOTHBIX CAIlOl, Iepedpes Ha
IIPOTUBOIIOJIOXKHBIA O€PET U OIJIAHYJICH.

Certuac, BCIIOMMHAA 3TO, 1 HAXOXKY OTKPBIBIIY-
I0CS MHE KAPTUHY CAMOU KPACUBOU U3 BCEIO, YTO
BHUjlE] 32 tociueqHue 40 MUHYT: HA BBICOKOM Oepe-
rOBOM OODBIBE HEMOABUKHO 3ACTBLIL... TUTP!

DTa KAPTUHA U CEMYAC Y MEHS Iepe] I'1a3aMU,
4 B TOT MOMEHT 51 TOPOIIHUJICS IIOCKOPEE JOCKOYUTD
IO KopjaoHa. He 3amedad NOJABOJHBIX KaMHEH,
Ha KOTOPBIX CKOJIb3WUJI U CIOTBIKAJICH, IIPAMO IIO
BOJIC 3alJIEIAJ B/IOJAb Oepera. Beifitu Ha 6epero-
BOM OTKOC HE PEMUICH, YTOOBI HE TEPATHh U3 BU/A
HaJ0€BIIEro MHE TUrpa. OH UCYEe3 B KyCTaX, 4 4de-
pE3 HEKOTOPOE BpeEMs MOSABUICI HA OEPEry CHOBA,
HO YK€ BIIEPEJU MCHA.

A KOPJIOH yKe€ BUJIEH CKBO3b JE€PEBbA.

— 3apanun! lenka! 3a-pa-nun!

3apanuH B TAIIOYKAX BBIMIE] HA KPBUIbIIO, BU-
JUT MEHS B PEUYKE U YJJUBJICHHO CIIPAIIUBACT:

— Kro BBl Takoun? YTO HYXKHO?

He ysman. He y3Han HamapHUKa, C KOTOPLIM
IpopadboTal HE OJUH T'OJl, IPOIIE] HE OJHY COTHIO
KUJIOMETPOB IO TAEKHBIM TPOIAM U PACCTAICA
JIMIIb 4aC HA34[T...
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Y
!

— Tamwu kapa6un! Turpa son!

3apanuH METHYJICA B IBEPDb, TYT K€ BBICKOUYMII,
Ha XOJy 34arOHsAA HATPOHBI B MarasuH. Beicrpen!
Eme opun! Yien. OKOHYATENIBHO YIIET.

Yepes HEKOTOPOE BpeEMA, IIEPEOAETHIN B CYXO€E,
g MU 49all UM PACCKA3BIBAJI O TOM, KaK BIIEPBBIE
BCTPETUIICS C TUTPOM.

Ha cnepyoomee yrpo Mbl IIOIIM HA MECTO IIPO-
ucmecTsud. Ha npounuiorogHen IUcTBE 4E€TKO 3a-
METEH CJIeJ JEeXKKH, 4 Ha PACCTOAHUMU YyTb MCHb-
IIEM TPEX MHUPOKUX MATOB — 4YeTKAA 60po3aa oT
MOET'0 3aTOPMO3HUBIIEIO KabyyKa. BoT uepHoe nst-
HO Cr'OpEBHICH NOJCTHWJIKH IIOJ JAEPEBOM, 4 BOT
U CJIebl OXPAHABIIErO MeHA TUIpa. X muoro. Ca-
MBIFT KOPOTKUIM PafAUyC — JAEBATH, 4 CAMBINA OOJb-
OW — OJMHHAAATH METPOB OT AEPEBA».

WA T

3aopannas muzpom Kopoasda.
DPomo Huclyopuua

B mae 1982 1. g4 TOXE HEOXKULAHHO BCTPETUIICA
C TUTPOM.

Yacos B BOCEMb BeY€pPa MBI BAPYI BCIOMHMUIIH,
YTO HAJO NPHUHECTHU C JOPOTU TPYOBI A INEYHU
B n3oOymke. Tonuk nomesn B O0JOTHBIX CAllOTax 4e-
pe3 peuKy HaApsAMYIO, 4 5, B KeJjaX, yepe3 MocT. Ec-
JIM HANIPAMYIO, 10 Tpy6 — meTpos 400. Korja s yxe
MOAXOAMNI K CTOABIIEMY Ha gopore Tonuky, c3aau
IIOCJIBINAICH KAKOW-TO MyM. ByATO KaMEHb yIail.
Pamom B IBYX MIarax NIyMHUT PEKa, d U CJIYX Y MEHS
HE 4XTH, HO OIVIAJBIBAIOCH U BUXKY.. B TPEX MIArax
czagu turp! COpeITHYJ C IPUIABKA HA TPOILY, M1O-
BepHyca Ha 90 Irpasycos, B MOIO CTOPOHY, IIEPE/-
HHE JIAIBl TOJYyCOTHYTHI, KaK IEPE] IPBUKKOM... He
PBIYMT, HE CKAJTUTCA. DTO YK IIOTOM g BCE BCIIOM-
HIWI, 4 B IEPBOE MTHOBEHHUE MIPOCTO OCTONOEHE!
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Kabamn. IIoxa on paszzyrueaem,
a 3aempa moxcem cmamov
Jacepmeotl muzpa.

DPomo A.B.Kocmuoipu

MOXeT, 1BE-TPU CEKYH/IBI MBI CMOTPEIU-TO B I71a32
JAPYT OPYTY, 4 IOTOM £, HE PA3/lyMbIBasA, IOYEMY-TO
pacTONBIPUII PYKH, KAK OyATO JOBUTb U JyIIHTHb
€ro cobpajics, u 3a0paj 6JaruM MaTOM.

— Tot uTO, caypen? A Hy 6pbICh OTCIOAA! YTOOHI
U IyXa TBOETO TyT He 6buIO0! [IBaauars jeT s Tebs
HE BUAEI U YTOO €Ie CTOJbKO K€ He BUAA!

IIpumepHO TakK. M BCE 3TO 3/1BIM, I'DOMKHUM,
BO BCIO MOIb JIETKUX, KDUKOM. B oOmeMm, pacury-
MeJcsa, Kak Ha 6azape. CMOTPIO, TUTD OCKaIMUI
aCThb, BEPXHAA I'y6A C yCAMU KAK-TO BBEPX U B CTO-
pOHY CKOCOOOYMIIACH, JETOHBKO, TUXO PBIKHYII,
IPBITHYJI HA IPWIABOK U MOTPYCUJ OT MEHS JTETKU-
MU IJIABHBIMU IIPBIKKAMU.

V mens, ciasa bory, cioBecHas IMX0pajKa MIpo-
IIJIa U CEPJLIE BPOJE HA MECTO BCTANO. Sl IOUEMY-TO
TOXE BBICKOYWJI HA NPUJIABOK, HA XOAY CYHYJI PYKY
B KapMaH, BBITAIUI NEPOYUHHBIN HOX U — BCJIE]
34 TUTPOM, BBIMCKUBAS €TO Ir1MazaMu. OH CTOAT MET-
pax B 30, 3aI0M KO MHE, HO IOBEPHYJ TI'OJIOBY
B MOIO CTOPOHY. BAPYT 1 BCIIOMHMWII, YTO HENO/AJIE-
ky Tonuk, U cran ero 3sarhb. Korjga oH moab6exan
(«K10? U3106pB?»), TUT'P NEPEXOAUT KII0Y. TONBKO
TOT[J]d, B CIIOKOMHOU OOCTAHOBKE, Mbl PA3IJIs/ICIIH,
YTO TUT'P KPYIIHBINA, TYCKJIOTO PBLKE-CEPOTO OTTEH-
K4, C YEPHBIMHU, HEAPKUMU NOJOCAMUA. Ha aApyrom
6epery pydbsd OH CHOBA OIJIAHYJICA, BBINIEJ HA JIO-
pOTY, 4TO B IISATH METPAX, MOCTOSJI HEMHOTO, TS/
B HAIlly CTOPOHY, U OJJAJICS IIATOM Ha COIIKY.

Kak Turp okasaucs c3agu MmeHA? Sl He Mor npo-
IYCTUTb €I'0, €CJIU OBl OH JICXKAJ PSAJOM C TPOMOM:
KYCTOB TyT MajoO, 4 TPaBa €lle€ HE MMOJAHANACh. Bu-
JUMO, OH CJBIIIAJI, YTO IO Oepery KTOo-TO HJET,
U PEHINJI Y3HATH, KTO. [To6exas, CIPBIrHYJI Ha TPO-
Iy U.. TOXKE, HABEPHOE, OCTOJOEHEI, YBUJIEB BMEC-
TO OJIEHS Yy4YEJIO C PACTONBIPEHHBIMU PYKAMH
U OpaBII€EE, CJIOBHO €TI0 PEXYT, [1a €Il€ U HE BHIOU-
pas BBIPAKECHUI.

A 4 mocjae 3TOTO HECKOJBKO JJHEU CYyIOPOKHO
OTJISI/IBIBAJICS. HA KAXK/IBII IOPOX.

3a nocaepHue 10 €T B 3A1I0BETHUKE 3APETUCT-
puposano 6osee 100 HEOKHUJTAHHBIX BCTPEY Y€JIO-
BEKa C TUIPOM, U BCE€ OHHU 3dKOHUYMUIUCH MHUPOM.
B HEKOTOPBIX CUTYALMAX TUIPY OCTABAIOCH IBA-
TPU NPBLKKA A0 OE30PYKHOTO 4eNoBeKa.. OJHAKO
JIydine, 4ToObl BCTPEYA HE COCTOSIACH, 4 IIOTOMY
HY>KHO BCSIYECKM HIYMETb: I'POMKO II€Th, CTY4aTb
10 JXECTAHKE (BE/IPY, MUCKE, KPYKKE), CTPEIATH 11O
KyCTaM, CTApasch HE 33J€Th XHIHUKA. HO KoIm
BCTpEYN U36€XKATh HE y1ATI0Ch, 6E30TKA3HO JAEUCT-
ByeT (panpuierep. A €CIM HET HU €TI0, HU PYXKbsA —
BCE 3ABHUCUT OT CUTYALIMH, OT YEJOBEKA, OT XApaK-
Tepa TUurpa. Ho HU B KOEM Cilydae HE CIEyeT Cla-
CaThC 6ETCTBOM, PABHO KaK JI€3Th HA JIepeBO. Tur-
pPBLl IPEKPACHO JIA3210T, XOTS AENAI0T 3TO HEOXOT-
HO U TOJBKO B CTPECCOBBIX CHUTYAIUAX. YK€ HE
OJIUH YEJIOBEK «CHAT» TOM KOIMIKONM C KAKYIUXCS
CHACHUTEIbHBIMU BETBEU.

KoHnukrbl

BHe BCAKOTO COMHEHMUS, TUTP PAHBIIE YETOBEKA
BU/IUT, CJBIIINT, YYET €0 U 6OJbIIE JBYHOTOTO CY-
mIEeCTBA HE JXKEJAEeT BCTpeuu. JIpyroe peno ¢ coba-
KOM. 3a6BIB O CBOEH BPOXKAECHHOH OCTOPOXKHOCTH,
060 BCEM Ha CBETE, TUTD CIOMS I'OJIOBY JIE€3€T Ha
POXOH, JUIb OBl 3a4aBUTh CO6auKy. Hy 4TO OHa
emy? Msco? Tak BeAb 3TO, YTO /IS HAC IEIbMCHbD
IIPOTJIOTUTD.

«TUTrppl 4YPE3BBIYAMHO JIAKOMBI JO COOaK
U IIPEJIOYUTAIOT UX BCAKOM APyrou numie. Moxer
OBITh, COOAYBE MACO HUMEET JJIs HUX OCOOECHHBIHN
BKYC, 4 MOJXET OBITb, B 3TOM CJIy4ade JEHUCTBYET BE-
KOBAsl BPAX/1ad BCEI KOIIAYbEN MOPOJBl K COOAUD-
er», — nucaia H.M.IIpKeBaabCKUM.
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«K cobakaM TUI'D NUTAET KAKYIO-TO CIa00CTb,
NpeANOYUTas UX TI0O60HU Apyrou fobsue. M3pect-
HBl (PAKTBI, KOTJa THUID, Y4ysB COOaKy, 6pocan
TOJBKO YTO 33/1aBJIEHHOIO Kab6aHa U IIEJ 32 HEHU
K M30YyHIKE, I'J€ KUIN OXOTHUKU. COOAUBE MACO
TUTPBL €JAT C OOJBIIUM YIOBOJBCTBUEM. Y/IATEH-
16l TOBOPAT: “TUTD, COXPaB COOAKY, /1BA THSA XO-
JUT KaK IbAHBIM — BaJdeTCsa, urpaer”. Yro X,
y KaXJOro cBou cnaboctu», — nonaraetr C.ILKy-
YEPEHKO.

Kak-TO MBI TOCYUTANIN, YTO 34 MOCIESHUE AT
JIET XUIITHUKU €XETOJAHO COOUPAIOT JAHb U3 TPEX —
IATH COOAK M CTOJIBKO K€ HA COCEQHHUX IACEKaX
U B OXOTHMYBUX H30ymkax. He Hanacembcs!
A 1eCHUKH, KaK IPABUJIO, K TOMY K€ U OXOTHHUKH,
cobaka Aad HUX HE NPOCTO «IPYI YEJOBEKA»,
HO 1 JOOBITYMK. KCTAaTH, ITO MOJIOKEHUIO, B 34I10-
BEJHUKE HEJNb3d XOAUTb C COOAKAMHU, KAK UCKIIO-
YEHUE PA3PEIMAETCA JAEPXKATh UX HA KOPAOHAX HA
npussA3u. Tak 4TO y TUI'PA €CTh HEKOTOPOE ONPAB-
JaHue. B3auMHas HEHABUCTb TUT'PA U COOAKHU, BE-
POSATHO, UMEET INIYOOKHUE IBOJIOLMOHHBIE KOPHH,
U BPAJ JIU MOKHO UTO-IMO0 U3MEHUTD. [la U HYKHO
Jn? Y XOPOIIUX XO351€B TUT'PBI COOAK B 34I10OBE/IHU-

@w;a Kee Lw»my;a A 1eLCiINES

K€ HE TPOraioT. B OXOTHUYBUX YIro/ibsiX — JIEIO
Jpyroe. MHorue co6aku Jaxke ciaeJa THUI'PUHOT'O
00aTCA...

Eciu Ha 3aII0BEJHOU TEPPUTOPUU TUIPY Ia-
PAHTUPYIOTCA BCE YCJIOBUA JJIA «PANCKOM» KU3HU
U gaxe O6ECHEYMBAETCA €ro Ju4YHasg 6e3omac-
HOCTb OT IIyJIX 6PaKOHbEPA, TO HA 3KCILIyATHPYE-
MBIX 3EMJISIX €MV Ky/la KaK TpyAHee. 37eCh «I1aphb
3BEpPEHU» JOJ/DKEH COCYLECTBOBATh C «LAPEM IIPU-
POIBI> — YEJIOBEKOM.

THUTPBI PETYIAPHO BBIXOAAT 34 NMPEJENBI OCHOB-
HOM Y4aCTU UHAUBUAYAIBHBIX Yy4ACTKOB, PACIIOJO-
JKEHHBIX B 34IIOBEJHUKE, IMOJHOBUTb CBOM HMMEH-

HbIE METKHU 10 BCEMY IIEPUMETPY BaagcHUn. 1 tyr-
TO OHHU CTAHOBATCS CAMBIMU 3aYPIAHBIMU HEOXPa-
HSEMBIMU XHUIHUKAMU, FOCYLAPCTBEHHAs JIECHAS
OXpaHa 6€CCUIbHA MTOMOYb UM. He yAUBUTEIBHO,
YTO MJIOTHOCTb TUTPOB B 3AIIOBEJHUKE BCETJA ObI-
J1a U OCTAETCA BBIINIE, YEM HA CONPEAETbHON TEP-
pUTOPHUM.

C OXOTHHMKAMM TUTI'D KOHMIUKTYET 4Yalle BCe-
ro. Kak npasuno, Hau6oee NPOU3BOJUTEIbHBIE
OXOTHHUYBH YIOJbsl PACIOJNATAIOTCA BJAIU OT Ha-
CEJIEHHBIX MYHKTOB. TaKHMe ME€CTAa U TUTD CUUTAET
HAWJIYYIIUMU JJIs CBOEH OXOTHI. M KakuM Obl OJ1a-
TOPOJAHBIM M MYXXECTBEHHBIM HHU ObI OXOTHHK,
6IU3KOE COCEACTBO TUI'PA €My SIBHO HE MO JyIIE.
Kaxk TOJNbKO HAa OXOTHHUYbEH TPOIE MOABIAIOTCS
CBEXUE CJEABl 3BEPSA, Y OXOTHHUKA HAYUHAETCH
O€CIOKOIHAS )KU3Hb. YyTKHE COOAKHU, €TI0 HAJCXK-
HblE NOMOIHUKH, IMOCTOAHHO IOJABEPTAIOTCA
omacHOCTU. Te, 4TO MaAJOONBITHBIE, JOBOJBHO
CKOpPO «MCYE€3aI0T», TUT'P HOJKAPAYIMUBAET HUX
B CAMBIX HEOXUJAHHBIX MECTAX, 4 YA€ HAMAJa€ET
Ha NPUBA3AHHBIX BO3JIE OXOTHUYbEN HU3OYIIKU.
Jpyrue, yke BCTPEYABMIUECA C MOJTOCATON KOII-
KO, YMEIOT yOepeUbCsa, HO OXOTATCA BIIOJICHIIHBL,
IIOCTOSIHHO OTBJIEKAIOTCS, 4 TO U MOIMIPOCTY yb6e-
raloT B U3OVIIKY.

Ecnum TUTp 3aJaBUT COOAKY, OOJBHIMHCTBO
OXOTHHUKOB NPUXOJUT B APOCTb. CIYIUCH EMY IO
HEOCTOPOKHOCTH MOKA34AThCA HA I71a32 OXOTHUKY,
TPYAHO CK434Th, YEM 3TO MOKET KOHUYUTHCH, HEKO-
TOPBIEC HE BBIJICPKUBAIOT U CTPEJAIOT B TUTr'pa. Sc-
HO, YTO HU OJIMH OXOTHHK HE Oy/IeT XBACTAThCH
CBOMMM nob6e1amMu HaJ| 3BepeM U3 KpacHOU KHUTH,
IIO3TOMY HEBO3MOXHO NPHUBECTH JOCTOBEPHBIE
IIPUMEPHI C TPATUYECKUM KOHIIOM.

(OKkoHnuanue 6 careoyrou,em nomepe)
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MonexkynsapHboie 060n04KM
BOKPYF rafiaKTUKM
LUeHTaep A

1.3.Bube,

KAHOUOAM PUSUKO-MAMCMATNUYECKUX HAYK

Hncmumym acmporomuu PAH
Mocxea

€CMOTpsl HAa Pa3HOOOpa-
3ue GpopM U pasMepos,
raJaKTUKHU B LIE€JIOM TOJ-
pa3fensoTcsa Ha TPU OOJbIINX
kjaacca. OpHu umMewT Gopmy
JIUCKA, B KOTOPOM BBIIETIAIOTCS
CHUpPATbHBIE BETBU, COCTOSIUE
U3 MOJOABIX 3Be3h. Apyrue, -
JIMIICOUJIANbHON (pOpMBI, HACE-
JIEHBI B OCHOBHOM CTapbIMU
3B€3/1aMU. [AIaKTUKK Heolpeje-
JIEHHON (pOpPMBI OTHOCAT K He-
NPaBUJIBHBIM, HO T€HETUYECKU
OHH, MO-BUJAUMOMY, CBA3AHBI CO
CnupalbHBIMU. OJHO U3 TIJIaB-
HBIX OTJIWYUUN 3SIIUIITUYECKONU
FQJIAKTUKNA OT CHUPAJbHON —
OTCYTCTBHE BBIPAXEHHOTO T'a30-
BOI'O JIMCKA4, B KOTOPOM MOTIYT
(pOpPMUPOBATHCA MOJIOABIE 3BE3-
Abl. BOJBMIUHCTBO 3JUIUIITHYEC-
KUX TaJaKTHUK, K4aK IIOJIATaIoT
cenuac, o6pas3yercs B pe3yiabra-
T€ CAUAHUA JIBYX WIH HECKOJIb-
KHAX CHUPAJbHBIX T'AIAKTHUK, OJI-
HAKO B XOZI€ 3TOTO NPOLeCCa OC-
HOBHAs MACCa I'd3a U3 CIUpaJIe
U060 OBICTPO NIPEBPALLAETCS
B 3BE3/bl, JIUOO PACCEUBAECTCH
B OKPY’KAIOIEM NPOCTPAHCTBE.
Ha causHuU ABYX CIHUPAIb-
HBIX TAJIAKTHUK MIPOILECC OO'BEU-
HEHUSA 3BE3JHBIX CUCTEM HE 3a-
KaH4YMBAETCA. BOJBIMIMHCTBO TIa-
JIAKTUK BXOJMUT B I'pynnbsl. Mac-
CUBHBIC 3IJIUNTUYECKHUE CUCTE-
MBI B 3THUX T'PYIINAX MOIVIOMAIOT
OJIHY WJIM HECKOJIBKO MEHBIINUX

© JI.3.Bube

FAIAKTUK. B TeueHue HEKOTOPO-
'O BPEMEHHU NIOCJIE CIUAHUSA Clle-
bl €r0 MOKHO HA6JI01AaTh B BU-
Ji€ C/1a00¥ psAOU HA OJTHOPOJTHOM
SIPKOCTHOM (POHE BCEU IIOBEPX-
HOCTH 3JUIUITHYECKON T'alaKTHU-
ku. Ha CHUMKAaX C JUIUTEAbHBIMU
3KCIO3UIIUSAMU PSAOb MPOSIBIA-
eTCd B BHUJE CIAOBIX KOJEI[ BO-
KPYT' TJIAKTHUKU, HO B JEHCTBU-
TEIBHOCTU 3TO MPOEKIINU TPEX-
MEPHBIX CTPYKTYp, OOOJIOYEK.
B nmauane 1980-x romos B pe-
3ynbTaTe  (POTOMETPUUECKUX
U CHEKTPOCKOMUYECKUX MCCIE-
JOBAHUI OBLIO YCTA4HOBJIEHO,
4TO 0O6OTOYKHU COCTOAT U3 3BE3],
IIPUYEM CAaMO IIPUCYTCTBUE 060-
JIOYEK CTAJO PACCMATPUBATHCA
KaK OOBIYHOE SBJIEHHE, MO-
CKOJIBKY BBISICHUJIOChH, YTO HMHU
OKPYXEHO OKOJO TOJOBUHBI
6M3KNUX KPYIHBIX 3JJIMIITUYEC-
KUX TATAKTUK.

CoBceM HejgaBHO, B 1994 r.,
B HEKOTOPBIX OOOJTOYKAX OBbLI
OOGHAPYKEH ATOMAPHBIN BOJO-
poad, 94TO OKa3aJ0Ch HECKOTIBKO
HEOXHUJaHHBIM. COBpPEMEHHBIC
TEOPUU MNPEACKA3BIBAIOT, YTO
NpU CIAUAHUU TaNTAKTUK Ta3
U 3BE3JBI BEAYT CEOS MO-PA3HO-
My. g 3BE3]T IPOLECC CIAUAHUA
FaTaKTHUK [POUCXOAUT  6e3
CTOJIKHOBECHUH, IIO3TOMY OHHU
IIOYTU HE TEPAIT KUHETHUYEC-
KYIO HEPTUI0O U BIIOJHE MOTYT
OKa3aThCSl HA JAJIEKUX OT LIEHT-
pPa HOBOOOPA30BAHHOM I'dJIAKTU-
KU OopOUTaX, HAIpUMep B 0060-

Jouykax. OOmaKka K€ MEX3BE3-
HOTO ra3a B CJAUBAIONIMXCS Ta-
JIAKTHUKAX UMEIOT OIPOMHBIE I10-
IIEPEYHUKU, U IIO3TOMY C BBICO-
KOM BEPOATHOCTBHIO CTAJKUBA-
I0TCA. B 3THUX Ccaydadax KUHETH-
4JecKas dHeprus oOJIaKoB mepe-
XOJUT B TEMJIOBYIO U OBICTPO BbI-
cBeuuBaercd. [lorepsBIINE CKO-
pOCTb 06/1aKa OCEAAIOT K LIEHTPY
raJakTHUKH; 371€Ch, N3-34 BO3POC-
el MIOTHOCTHU I'a3a, 3BE3/J006-
pa30BaHUE YCKOPAETCHA, U JO-
BOJIBHO OBICTPO BECH T'a3 IeEpe-
XOAUT B 3Be3Abl. Ha nanpHUX
MIOJCTYNAaX K TaJAKTHUKE TIa3y
B34TbCAd HEOTKyzna. Kak xe oH
MOMaa BO BHEIIHHUE OOOJOYKU
HEKOTOPBIX IJIUNTUUYCCKUX T'a-
JIAKTUK?

Ipynma acTpOHOMOB* U3
CIIA, ®panunn u Hugepaangos
NpeJIPUHsIA ITONBITKY OObsC-
HUTb 3TO CEPBE3HOE PA3HOIJIA-
CH€e MEX/ly TeOpUEN U HAbIIo/1e-
HUIMU. OHHU TPEAIOJJOXKUIHU,
4YTO I'a3 COOPAH HE B TUT'AHTCKUE
Pa3peKEHHBIEC ATOMAPHBIE 00J1a-
K4, 4 B HEOOJbIIHE IIJIOTHBIE
(6onee 1000 momexkyn Ha CM®)
MOJIEKYJISIPHBIE CTYCTKH. Biaro-
Jlapsi OTHOCUTEIbHON KOMITAKT-
HOCTH U BBICOKOH IJIOTHOCTH
MOJIEKYJISIDHBIE O0JaKa B MO-
MEHT CJHMUAHUSA TANAKTUK MOTYT
BECTU CEOA MOJOOHO 3BE3/1aAM.

* Charmandaris V, Combes F, Hulst JM. van der
// Astronomy and Astrophysics. 2000. V.356.
P.L1—L4 (eBPOIL JXypH.).
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JleiCTBUTENBbHO, YUCIECHHOC
MOJICIMPOBAHUE I1OKA3a70, YTO
JUHAMHKA TAKUX IUJIOTHBIX 06-
JIAKOB UMEET XAPAKTEpP, NpoMe-
JKYTOUHBI MEX/Y HOBEJJCHUEM
3Be3/1 U JUPPy3HBIX 0OJIAKOB
ATOMApHOI0 BOJOPOAA. XOTs
6O0/bIIAs 4Y4CTh I'd3a B KOHILE
KOHITOB IO A/1a€T B IIEHTP 06be-
JUHEHHOM T'aJIaKTUKH, 3AaMETHOE
€ro KOJIMYECTBO MOJKET YIIEJIETh
U HAa JAJEKUX PACCTOSHHUAX OT
sA7pa, B TOM 4UCJIE B HAOI0a€-
MBIX BOJIOPOJIHBIX O60TOYKAX.

YTO6B IPOBEPUTH ITY T'MIIO-
T€3y, aCTPOHOMBI PEHIUIU UC-
CJIEAOBATH OOOTOYKH BOKPYT HeE-
KOTOPBIX OJIM3KUX IJIUNTHYEC-
KUX T'aJIAKTUK Ha IPUCYTCTBUE
B HUX I'a30B, TUITUYHBIX IS MO-
JIEKYJISAPHBIX 06s1aKOB. Habmio-
JIEHUA IPOBOAUINCH HA 15-MeT-
poBoMm paapuoreneckone SEST
(Swedish ESO Submillimetre
Telescope) EBpOIENCKON IOXK-
Hou ob6cepsaropuun (Yuan).
DTOT TENECKON, paboTaromuii
B CYOMWJUIUMETPOBOM JIMAMNA30-
HE, €IMHCTBEHHBIM MOA00-
HBIIT MHCTPYMEHT B IOXHOM I1O-

aymapuun 3emiau. OH CIOCOOEH
PETUCTPUPOBATh IMUCCUOHHBIC
JIMHUU Ta30B, BXOJAANUX B CO-
CTaB MOJIEKYISAPHBIX OONTAKOB,
HAIIPpUMEDP JIUHUIO OKCUJIA YIJE-
poxa (CO) HA JIUHE BOJHBI
3 MM.

[Torck OKa3ajCsa YCICUIHBIM.
OCOO6EHHO YYEHBIM IOBE3JIO
C OJIM3KOI TUIAHTCKOM 3JUINI-
TUYECKON TajJakKTukom IlleH-
TaBp A (CM. IEPBYIO CTPAHUILY
0610kK1). B 1ByX €€ 060109Kax
(cMm. (poTO B TEKCTE), KOTOPLIE
HAXOJATCA HA PACCTOSIHUU OKO-
10 50 TBHIC. CBETOBBIX JIET OT S/JI-
pa TaMaKTHUKH, JEUCTBUTEIBHO
O6Hapy)xeHbl MOJEKYIbl CO.

DTO OTKPBITHE IIOATBEPK/AA-
€T TPEATOXEHHYIO T'HUIIOTE3Yy
1 OOBACHAET, IOYEMY I'a3 IOCTIE
CIMAHUSA OKA3aJICA TaK JAJIEKO
OT LEHTPA IIUNTUYECKONA ra-
JAKTUKU. Beposarno, omnpene-
JIEHHAs 4aCTh I'a3a B MOTJIOIEH-
HOM T'aJlaKTUKE IIPUCYTCTBOBAJIA
B BHU/C IUIOTHBIX KOMITAKTHBIX
MOJIEKYJIAPHBIX OOJIAKOB, KOTO-
pBIE BO BpEMS CIUAHUSA BEJIU Ce-
6 TMOJOO6HO 3BE3JaM M OKas3a-

Onmuuecrkoe usobpanxicenue
canaxmuxu Ilenmaep A ¢ Hano-
HCCHHBIMU HA He20 KOHMYpPamu
obonouex. JKeamoim 146emom
noxasans. 36e30HbLe 000N0UKU,
OHU BUOHBL MOSLKO Hd OUeHb
2nyb6oKux (XopouLo
npopabomannovix) CHUMKAX;
benvim NOKaA3aH amomapHoLii
8000p00, 201Y0ObLIM —
paouousnyuaroujuti 66L0poc U3
aKmuenoz20 a0pa

2ANAKMUKU, KPACHOIM —
monexyaaprore obonrourxu; SI1, §2
u S3 — obnacmu uU3NYUeHUA
monerxyao. CO.

Pasmep kaopa 32'x32" (ESO PR
Photo 09a,/00. 14 March 2000).

JINCH B KOHIIE KOHITOB B I'a30BbIX
ob6onoukax. CpaBHEHHUE COBpe-
MEHHBIX JJAHHBIX, MOJYYE€HHBIX
¢ nomombio Temeckona SEST,
¢ HabmoaeHuIMU MoJsekyn CO
BOIU3U LIEHTPA I'AJIAKTUKU LleH-
TaBp A, BBIIIOJIHEHHBIMU paHeEe,
MMOKA3bIBA€T, YTO BO BHEIIHUX
00/1ACTAX IAJTAKTUKU HAXOIUTCS
OK0JI0 10% ee MOJIEKYJIIPpHOIO
rasa.

KakoBa janpHeimas cyabba
ra3oBbIX 060J0YEK BOKPYT LleH-
TaBpa A? OHM IOYTHU HABEPHAKA
IPABUTAIIMOHHO CBA34HBI C ra-
JAKTUKONW M HHUKOI/IA €€ HE II0-
KUHyT. C JIpYyrom CTOPOHBI,
KIOYKOBATBIE  MOJIEKYISAPHBIC
06/1aKa BO BHEIIHUX 000JOUYKAX
MOIYT CYIIECTBOBATH JIOBOJIBHO
JIOJITO, HO C TEYEHUEM BPEMEHU
OHHU MOJHOCTBIO PACCEIOTCHL.

OOHapyKXEHHUE OKCHJA YTJe-
poza B 060JI0uKax BOKpyr LleH-
TaBpa A OTKPBIBAET UHTEPECHDBIE
NEPCIEKTUBBl OyAYIIEro HCCe-
JJOBAHUSA 3BOJIOIUU TATAKTHUK.
OIHAKO NOJOOHBIE HABJIIOICHMS
OYeHb CJIOXHBL IIpexae Bcero,
MOJIEKYJISIDHOI'O Tra3a B OO0Jb-
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HIUHCTBE TAJAKTUYECKUX 060-
JIOYEK OTHOCUTEIBHO HEMHOTO,
U IOTOMY JIJISl TOJIYYEHUS TOCTa-
TOYHO TOYHBIX PE3YJBTATOB
C BBICOKHM OTHOIIEHUEM CHT-
HWJI—IIYM DOTPEOYIOTCS MHOTO-
4YaCOBbI€ HAOJIOJAEHUST HA OOJIb-
IIUX PaJiUOTEIECKONaX C BBICO-
KOYYBCTBUTEJbHBIMU NPHUEMHU-
KaMu. B ciydae ¢ rajakrukou
HenrtaBp A [1a HAAEKHOTIO
OTOXJeCTBIEHUA MOJEKynT CO
noHajgooumacys 20-94acoBast dKC-
MO3UIIUS.

KpoMme TOoro, yrioBoe paspe-
HIEHUE OJJHO3EPKAIBHOrO 15-Me-
TPOBOTO paguoreneckona SEST
Ha JUIMHE BOJIHBI 3 MM HE JIy4Ile

Cnop o npuopurere
Bapaa

Jlonroe BpeMs psf HAYYHBIX
OOIIECTB U YACTHBIX JIUL] OTCTAUBA-
JIX TIEPBEHCTBO B JOCTHKEHMU Ce-
BEPHOI'O IIOJNIOCA U3BECTHBIM AME-
pI/IKaHCKI/IM JICTYNKOM, 3HAMCHH-
TBIM MOJIIPHBIM HCCIELOBATEIEM
Antapktujbl Puuapgom bBappowm,
KOTOPOE AKOOBI COCTOAIOCh 9 Mas
1926 1. OJJHAKO THIATEIbHOE U3yYe-
HUE 6OPTOBOI'O HABUIALIMOHHOI'O
JKypHa/JIda 1 BHCCECHHBIX B HCI'O 10O~
[IOJTHUTEJIBHBIX 3AITMCEH, BBIYUCTIC-
HUN U UCIPABACHUIN YOEAUTEIBHO
IIOKA3aJI0, 4TO camoner <Kozedpu-
Ha oppy, TMIOTUPYEMBIN Bapaom
U €ro BTOpbIM Nuja0ToM P.benner-
TOM, JIOJIETEJ TOJIBKO JJO OKPECTHO-
CTEU I1OJIF0CA, HO CAMOU 3TOU I'€O-
rpauyeCcKOil TOUKM HE AOCTUT
(Polar Record. 2000. V.36. Ne196.
P.25—50. Benuko6puranus).

TakuM 06pa3oMm, MpPaBbl OCTA-
IOTCS T€ AKCIEPTHI B OOIACTU 11O-
JIIPHBIX I'eOrpaUueCKUX HCClIe-
JOBAHUM, KTO YTBEPKLAL, UYTO
NPUOPUTET MNPHUHALICKUT HOP-
BEKCKOMY IOJIAPHOMY MCCIIEJOBA-
TEJIO U NyTEMECTBEHHUKY Pyaiio
AMYH/ICEHY: BO3IJTIABUB IIE€PBBIA
TPAHCAPKTUYECKUI IIEPEJIET HaA
gupuxabne «Hopserus» (KOTo-
PBIA MHUAOTHPOBAJI €r0 CO3/JATE/b

44”. TI03TOMYy B JAJEKUX TAJIAK-
THKAX C €rO MOMOINBIO PaKTHUE-
CKM HEBO3MOXKHO MOJIYYUTh U30-
Opa’KEHUS OT/IEIbHBIX OO0JIOYEK.
C Apyrou CTOpPOHBI, B OJU3KUX
rajJakTHKaxX, HanpuMep B llenra-
Bpe A, 0O6OJIOYKU 3AHUMAIOT
CPaBHUTEIBHO GONBIINE YIACTKU
Heba, U TOTOMY ISl UX U3YUCHUSA
TpebyeTcss KPYNHOMACIITAOHAA
KapTa, COCTABIEHUE KOTOPOU 3a-
HUMA€T MHOTI'O Hab6JI0JATEeIbHO-
I'O BDEMEHHU.

Acrponomel CHIA m EBpomnml
NPUHSIN PENIEHUE O CO3LAHUU
B YMau MHOTO3EPKAIbHOI'O pa-
pguoreneckona ALMA (Atacama
Large Millimetre Array). O6mas

V.Ho6une), oH 12 mast 1926 r. yc-
IIEMHO JOCTUI CAMOM CEBEPHOM
TOYKU 3EMIIU.

HoBbi¥ Nnenerparop

Jns n3ydeHus (PU3NYECKUX U
TEOXUMHUUYECKUX MAPAMETPOB OCA/I-
KOB MATEPUKOBOTO CKJIOHA M [JHA
IIyOOKOBOHBIX O6s1acTer Mupo-
BOI'O OKE€aHd HCIOJIb3YIOT CIELM-
AIbHBIA 6YPOBOI MPUOOP — IIEHE-

Tparop. HepasHo  orjeneHUE
pannysckoro MHCTUTYTA HCCIE-
JTOBAHUSA MOpen B bpecre

(PIFREMER-Brest) u  ¢pupma
«Geoocean Solmarine» paspabora-
a1 60JIEE COBEPUIEHHBIN NPUOOP
(Science et Vie. 2000. Ne992. P.26.
Opannusn).

Panpme nenerpaTrop Mor mpo-
HHUKATb B JIOHHbIE OCAJKU JIUIIb HA
2 M, IpH HOBOM KOHCTPYKIIMU OYP
C M3MEPUTEAbHOM aNlIapaTypom
crocobeH yriayourbcsa Ha 20 U jja-
ke 30 m. Crnyck npudopa u ycra-
HOBKa €ro Ha padouen riybuHe
(0 6 THIC. M) OCYIIECTBIACTC C
TMIOMOIIBIO CIIEIIMATBHOI'O KaOEsIs.
JBUKEHUEM ammapara yIpaBiasgeT
ABTOHOMHOE YCTPOUCTBO, OIIpEJie-
JIAIONIEE HATPY3KYy HaA Oyp (€€ MaK-
cuMyM onpejencH B 4 1). HoBbd

€ro IUIOMAJb COCTABUT OKOJO
7 TeIC. M* (4TO B 40 pa3 6osblle,
yem y teneckona SEST); 64 ero
AHTEHHBI OYAyT PaboTaTh B pe-
JKHMEe HHTepdepomeTpun, Oia-
rojiapss 4eMy yJacTcs JIOCTHYb
YIJIOBOTO pPa3pEIICHUSI MCHEE
1”7, ®TO NO3BOAUT II0OJY4aThb
N3006PaXKEHUS TAJAKTHUK, HAXO-
JAIMXCA HA OTPOMHBIX PaCCTO-
AHUAX, C TOpa3jo OOJbIIUMU
YyBCTBUTEIBHOCTBIO U YETKOC-
Th10. CIEIVIONIUM IIAIOM B 3TUX
HaO/I0/JCHUAX CTAHET IMPOBEPKA
HAJIU4YUA  OKCHUZA  yIrIepoja
B 00OJIOYKAX JPYIUX 3JIIHAINTH-
YECKUX I'JIAKTUK U IOUCK B HUX
WHBIX MOJICKYJL. m

MEHETPATOP MOKHO OCHAIIATH I10-
HMCKOBBIMU T'OJIOBKAMH JIJISI 3aMe-
POB IJIOTHOCTH OCA/IKOB U UX TEM-
NepaTypsl, TEIUIOIPOBOJHOCTH,
TPEHUS O TPYHT U JIP.

Xemuyr no 3akasy

B mapukynsrype ®pannyu BTO-
poe MeCTO 1O OOBEMY NPOAYKINUA U
JIOXOZIaM IIOCJIE PA3BEEHUSA YCTPUI],
u MI/ILLI/II;I 3AHUMACT BBIPAIIUBAHNC
JKEMUYKHULL; €KETOJHAS IIPOIYKITUS
sKemuyra — 6 T, a JOXOJ[ OT €ro pea-
mnzauun — 900 MuH (paHkoB. Bo
Opannysckon [lonmnHesnn passese-
HHUEM JKEMYYKHHI] 3aHATO 5 THIC. Ye-
JIOBEK — 3TO BTOpas (MOCJE Typu3-
Ma) cepa npuoKeHus Tpya. CBo-
MM YCIIEXOM OHa 00s3aHa BHEJPE-
HHIO B IPAKTUKY JOCTIKEHUI T€HE-
Tukn (Science et Vie. 2000. Ne992.
P.26. ®paHIyst).

Orpenenue (ppaniysckoro HH-
CTUTYTA  MCCIEJOBAHUA ~ MOPEN
('IFREMER-Tahiti), Begymee 300ca-
HUTAPHBIA MOHHUTOPHHI TEX JIATYH,
1€ PA3MELICHBI CAZIKU C KEMYYKHHU-
LAMH, IIPUCTYIIHAIO K BBITOJHEHUIO
MIPOIrPAMMBI, KOTOPAsl IO3BOIUT HE
TOJIBKO PETYIUPOBATH OOBEM IPO-
JOYKIUU U YCKOPUTDb POCT JKEMUYKUH,
HO M BJIUATDb HA LIBET NEPIAMYTPA.
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Crenu BHyTpeHHeN

MoHronum

B.B.Heponos, A AJlymexkuHa

yAb0a TPAaBAHUCTLIX KO-

CUCTEM, U B OCOOEHHOCTHU

CTEIEN, KpauHE Jpama-
TU4YHA. Emme HejaBHO UX MaCCH-
BBl B EBpPasumM NIpOTATUBAIMNCD
CIUIOIIHBIM IIOSCOM HIUPUHOU
150—600 KM OT HIPUAYHANCKUX
paBHUH BeHrpuu u PyMbIHUU HA
3anajge g0 MaHbYKYPCKOU paB-
HUHBI HA BOCTOKE. OJTHAKO U3-32
JJIIUTENbHOTO HCIOJIb30BAHUA
B 3€MJICJCJIUU U CKOTOBOJACTBE
OGOJIBIIMHCTBO M3 HUX IIPEBPA-
THJIOCh B arpOaHAMAMTHl WU
JETPaiupOBAIO, MOTEPAB OBLIOE
mwiogopojue. Kpynuele MaCcCHUBBI
1200 HAPYMIEHHBIX LEJTUHHBIX
CTE€NEN COXPAHUIUCH TOJIbBKO
B lleHTpanbHON A31UH, B YACTHO-
CTU — B I'PaHULAX BHyrpeHHen
MoHTO/INK, KPYIHOI'O aBTOHOM-
Horo parniona Kuraa. Ouu 3aHu-
MAIOT  MOHTOJIBCKOE  IIATO
U npearopbsa bonbmoro XuHra-
Ha. OJTHAKO UX COCTOSIHUE TAKXKE
BBI3bIBAET OIIPABLAHHYIO TPEBO-
I'y CHELHUATUCTOB.

AKTyaspHBIE NPOOBIEMBI OX-
PaHbBI ¥ BOCCTAHOBJIEHUSA JE€TPa-
JUPOBAHHBIX CTEIHBIX COOO0-
IECTB B IOCJEJHUE TOJbl 00-
CYXJAJIUCh HA HECKOJIBKUX MEX-
JYHAPOJHBIX KOH(PEPEHIUAX,
npomenmux B Kurae. I[lepsasa us
HUX, «TpaBIHUCTBIE COOOLECTBA
yMEpEHHOU 30HBI B XXI Beke»,
cocTostach B vtone 1996 r. B Ile-
KuHe. OHa IIOJIOXKU/IA HAYaJIOo

© B.B.Heponos, A.AJlymeknna

Baraoumup Banrepvesuu HepoHoE8, acniui-
pawm Hucmumyma mnpobaem 3K0N02UlU
u ssonroyuu umA.H.Cesepyoea PAH. 3anu-
maemcs 60npocamu GYHKUUOHUDOBAHU
apuonsix axocucmem Eepasuu, usmenenus -
MU NPUPOOHOL cpedb. nood 6030eLCmsuem
X03AUCMBEHIOLL 0eAMENbHOCMU Yesl08eKd.
Hpunuman ywacmue 6 3KCNEOUUUAX 70
1020-60cmoxy Eeponeiickoi Poccuu u Mor-
201U

Anna Anamoaveeéna Jlywexkuna, KamHou-
oam O6UON02UUECKUX HAYK, CMAPULULL Ha) Y-
HOLLL COMPYOHUK 1020 JHCe UHCIMUIMYIMA.
Cneyuanucm 6 001ACMU OUOLO2UHECKO20
pas3noobpasus cmennolx IKocucmem Lienm-
panvrnoii Asuu, 3002eo02paduu u 3K0A02UU
KONBIMHBLX apuoHoll 30Hb. Ha npomsaiice-
HUU 0012020 6pemenu pabomana 6 Poccuti-
CKO-MOH20M6CKOL KOMNNCKCHOU OU0N02U-
YecKoll 3KCNeOUyu.

COBMECTHBIM pab0OTAM YYEHBIX
u3 Poccuun, Kurag u MoHroauu
Ha MOHTOJIbBCKOM ILIATO, Opra-
HU30BAHHBIM CIELUATNUCTAMU
n3 Mucturyra 60Tanuku Kuran-
CKOM akazgeMun HayK u CUInH-
I'OJIbCKON 3KOJOIMYECKOU CTAH-
uuy. Bropod CUMIIO3UyM HA 3TY
TEMY OBbLI IIPOBELEH B ABIYCTE
1997 r. Ha 6a3¢ YHUBEPCUTETA
Buyrpennen MouHronuu (I.Xyx-
XoTo0), a Tpetunn — B I.CUInH-

Xoro B asrycre 1999 r. Bonee
100 cnmepuanucToB M3 ABCTpPa-
nauu, Kurtas, Mouroauu, Poccuu,
Cnosakuu, CIIA u fAnoHuUM npu-
HAJIU YY4CTHE B 3TUX MEPONPH-
ATUAX, B UX YUCJI€ OBUIA U ABTO-
PBbI 3TUX CTPOK.

[Mpuponaa Buyrpenneit MoH-
TFOJIUA YPE3BBIYANHO CAMOOBIT-
Ha. Eme B Havane nytu u3 Ileku-
Ha B 3TOT INIyOUHHBIN PAfOH U3
OKHa aBTOOyCa 3aMeYaelb NPH-
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cymee Kwurao pasnoobpasue
penabeda. ObmupHas Benukas
Kurarickas paBHUHA CMEHSCTCH
BEJIMYECTBEHHBIMU TOPHBIMU
MOJHATUAMHU, NEPEXOAANUMU
34T€M B 6€CKPATHUE XOIMHUCTBIE
IIPOCTPAHCTBA CO6CTBEHHO
MoHTO0/MBCKOTO M1aTO. C CEBEPO-
BOCTOKAa BHyTpeHHIOI0 MOHTrO-
o obpamisier bonabmon XuH-
rai. Ero MacCuUBHBIE PaA3BETB-
JIEHHBIE  XpeOTBl  BBICOTOH
1000—1300 M Haj yp.M. BBITAHY-
TBI C CEBEPO-BOCTOKA HA IOTO-34-
najg 6osee yeMm Ha 1400 kM
U CJIy’KaT €CTECTBEHHO! I'DAHU-
e Mexay LenTpaapHoi u Boc-
TOYHOM A3men. Ha roro-zamnaje
boapmon XuHIaH COEIUHICTCS
C TOPHO¥M CUCTEMO¥ HHBbIIAHD,
NPOTATUBAIOIICHUCS IIOMEPEK
LEHTPAJbHOU 4acTu BHYTpEH-
Her Monronuu. TpeTesa ropHas
CHUCTEMA PETUOHA — X3JIAIaHb-
ckue ropol. OHU BO3BBIIIAIOTCS
Ha 3anaje MHbYYaHCKOM PABHU-
HBI. VIX I71aBHAs BEPIIMHA UMEET
MAaKCUMAJIBHYIO A1 BHyTpeH-
Heil MOHTOMUM BHICOTY — 3556
M, IIO3TOMY €€ HA3BIBAIOT KPBbI-
€N AaBTOHOMHOTI'O paroHa.
Buyrpu 3TOrOo ropHoro o6-
paMJIEHUS PACHONIATAETCS BEJIHU-
YECTBEHHOE MOHTOJIBCKOE IIIa-
TO (€ro eme Ha3pBaOT BocTou-
HO-TOOGUIICKUI NIEHEIIEH) IIPO-
TAKEHHOCTBIO C CEBEPO-BOCTOKA
H4 Ioro-3amnaji 6oablie 3 TBIC.
KM — BTOpPOE IO BeJnuuHe B Ku-
Tae. Ero cpepHue BBICOTBI CO-
craagior 1000—1500 M Hapg
yp.M., 4 peabed NpeaCcTaBIsIECT
cO60OI YepeJOBAHUE KOTIOBUH
U JOJIMH, TOPHBIX KPSIKEN U XOJI-
MOB PAa3JIUYHBIX pa3zMepoB. JHO
JJOJIMH U KOTJIOBUH HMHOTJA Ha
3HAYUTEIbHOM NPOTSIKEHUU UC-
KJIIOYHUTEIBHO POBHOE, XOTA Me-
CTAMH yCEAHO Pa3ObpPOCAHHBIMU
rpynnamMu xXoJmos. Bo Bmajgu-
HaX, IEPECEKAIONUX IJIATO, YaC-
TO MOXHO BCTPETUTH O3€pa
C TONKHUM WJIACTBIM JHOM WU
JKe, Hd XYJOU KOHEI], OTPOMHBIE
Iepechxauue COJIOHYAKHU.
BOJMBIMIUHCTBO BIAJUH CO BCEX
CTOPOH OKAaNUMJIEHBl KPYTBIMHU
O6pPBIBAMHU, HEPEAKO MPUUYAIHN-
BO M3PE3AHHBIMM OBPATAMH.
[Ipu nepeceyeHUn OOUMUPHBIX
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Aemonomnotii pation Kumas — Bruympennas Monzonus.
Keaopamom noxasano noroxernue Cuiurzonbcrozo

HAUUOHAILIBHOZO 3ad1n06€0HUKA.

KOTJOBUH 4YaCTO MONAJAI0TCA
MaCCUBBI IIECKOB, UHOT/IA 1OCTA-
TOYHO KpynHble. Hanbonee xa-
PAKTEPHBI 3AKPENJIEHHBIE PaC-
TUTEAbHOCTBIO OYI'PUCTHIE IIEC-
K1 C IINIOCKUMHU BCpH_II/IHaMI/I
U TOJIOTUMU CKaTaMU. B 1ienom
BocTouHo-TOOGUNCKUIT TIEHEI-
JIEH HE HACTOAMmAs MYCTBIHA,
4 CyXas XOJMHUCTAS CTEMb, IPEJ-
CTaBJIAOmMAs COOOM OJHO U3
JIYYIIMX NPUPOJHBIX MACTOUI]
Kuras. WM TONBKO Ha 3amaje
MOHTOJIBCKOIO IJIATO IPOCIE-
JKHUBAETCA <«II€CYAHBIA OKEAH».
34€Ch HAXOAATCA YETBIPE KPYII-
HBIE NIYCTBIHU: YIaH-Byx, boun-
ro6u, AsamaHb 1 TaHTIP.
3anaaHasg 4acTh Buyrpennen
MOHTOMIUU NPUHAIIEKUT KOH-
TUHEHTAJIbHON IIEHTPANbHOA3U-
ATCKOW KJIMMATHUYECKOU OOjac-
TH, BOCTOYHAA — MYCCOHHOM.
bnarogaps Takomy reorpagude-
CKOMY IIOJIOXKEHHIO 31€eCh Pop-
MHUPYETCS TUINHUYHBIN YMEPEH-
HOKOHTUHEHTAJbHBIA KJIUMAT
C MYCCOHAMHU M MaJIBIMU HEPAB-
HOMEPHBIMH OCaJKAMHU. 3HAYU-

TEJIbHBIC IIEPEIAbl TEMIIEPATYP
1 U3MECHYUBOCTb KJIUMATA BIIOJI-
HE OIPABABIBAIOT MECTHYIO Ha-
POAHYIO IIOTOBOPKY: <«YTPOM
B OBYMHE XOJUIIb, JHEM HA/LEBA-
CIIb IIEJIK, 4 BEYECPOM Y KAPKOU
IEYKU JTJAKOMUIILCA apOy3aMu».

TpaJUIIMOHHO BOJHBIM Kpa-
€M IPUHATO HA3BIBATH IOT Ku-
Tasg, 1 MaJI0 KOMY U3BECTHO, 4TO
BHyTpeHHAd MOHIONUS TAKXKE
6orara peKAMH U O3€PAMU.
TOJIBKO PEK B 3TOM AaBTOHOMHOM
paliOHE HE MEHBIIE TBHICAYH,
[JIABHBIC U3 KOTOPHIX — XyaHX?,
Aprynp, Hynbusan u CuIsg0Xx3.
Bropas nmo BenuunHe peka Ku-
Tasg — XyaHX3 («KelTas pexa»).
B ee BOMAX COJAEPKUTCA MHOIO
IecKka U uiaa — MPOJAYKTOB pa3-
pyumeHus ropHbIX mopoj. boiee
800 KM OHa TEYeT IO TEPPUTO-
puu BuyTpenHelt MoHrosuu.
ITorpanuunas ¢ Poccuent p.Ap-
I'YHb IIOJJHOBOJHA U UMEET CIIO-
KOMHOE TEYEHHUE, YTO ITO3BOJACT
HCIIOJAb30BATL €€ JUIA CYyJOXO/I-
crBa. CBOM BOJBI B API'YHb HECYT
MHOTI'OYHCIEHHBIE CTPEMHUTEID-
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Momnzonsckoe naamo. Buo Ha
san Yurnaucxana.
Pomo B.B.Heponosa

Koevinb 6 yerunnoti cmenu. I[eemyujue upucet. Tunuurnolll cCmentotl
Pomo B.B.Heponosa DPomo AAJlyuexurnoll  KycmapHux — Kapazanda
MeNKOAUCMIHAA.

Pomo B.B.Heponosa
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Azponanowagpm na mecme cmenelti.
D@omo B.B.Heponoea

Kycmapnurxossie cmenu na 1e2Kkux nousax. Hesaxpennennvie necku — pesyibmam
DPomo AAJlyuexunotl nepeswvinaca ckoma.
30eco u 0oanee gpomo B.B.Hepornoea
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HbBlE peYKu C T1Op boapmoro
XuHrana, WUrpamoumero poib
IJIAaBHOTO BOJOpasjena Buyrt-
penHern Monroauu. ITomMmumo
KPYIHBIX PEK, HECYU[UX BOJBI
B OKE€aH, B IIPEJENAX ABTOHOM-
HOI'O pavOHa IPOTEKAIOT He-
MHOTOYHCJIEHHBIE PEKU BHYT-
PEHHErO CTOK4, BIAAAIOLHE
B O3€Pa WU HE3AMETHO HUCYE3a-
IOIMIUE B MYCTBIHAX W 3aCYIUIH-
BBIX BIAMHAX.

CBblII€ THICAYU OOJBIINX
1 MaJbIX O3€p pa3dpOCaHbl IO
BCer Buyrpenned MOHTOIUMU.
Bonbmie BCEro UX B TOOMUCKON
YacTU 06JaCTU, TAE YACTO OHU
IIPUYPOYEHBl K  BIAJUHAM
U UMEIOT TOPbKO-COJIEHYIO, TOY-
TH BCEIA MOJIOYHO-6€E/YIO BOLY,
PEAKO IIPUTOJHYIO JAXKE IS BO-
ponos. Ilnomanb IriaBHBIX 03€p,
Takux Kak XyayH-Hyp, byup-
Hyp (morpannynoe ¢ MoHronu-
en), Hanau-Hyp, Vaaucy-Hyp
u jp., cepie 100 km* Hekoro-
pbl€ M3 HUX HUCHOJB3YIOTCS IS
JOOBIYM U MPOU3BOJCTBA COJHU
U 1IEJIOYH, APYIUE XK€ — BAKHBIN
UCTOYHHUK BOJIbI HA 34CYIIJIMBBIX
nacroumax. Y BHyrpeHHen
MOHIOJINNU — NPEKPACHBIC IIEP-
CIICKTUBBl PA3BEACHUSA IIPECHO-
BOJHBIX PBIO (Kapace, TOJICTO-
JIOOUKOB, Jeme, 6ea0ro amy-
pa), B TOM YHUCJI€ 3HAMEHUTOTO
XYAaHX3CKOI'O KapIia.

O6mUPHOCTL TEPPUTOPUU
U 0CcobObIEe (PU3UKO-TeoTpapuye-
CKHE yCJIOBUA CO3JAI0T IIPEAIIO-
CBUIKH [UJISI pAa3HOOOpA3us pac-
TUTEJIBHOCTH, KUBOTHOTO MHPA
U ECTECTBEHHBIX JKOCUCTEM
Buyrpenneit Monronuu. B aBro-
HOMHOM paroHe ob6uraer 114
BUJIOB JUKHUX MJIEKONUTAIONUX.
Cpenu HUX — CTENHBIE U MOIY-
MyCTBIHHBIE BUJBI (JAYPCKUIT €K,
CTENHOU XOPEK, KOPCAK, MAHYJI,
J3€peH, 3a41-TOJal | JP.),
a Taxxke oburarenu rop (ropai,
KyKy-sMaH, 6apc). U3 362 BujoB
ITHUI], OOUTAIONUX B 3TOM PETU-
OHE, K TpYIIE MOHIOJbCKHUX
CTETNHBIX MOXHO OTHECTH JIPO-
@y, KONBITKY, 60JIbIIOIO MOXHO-
HOI'OI'O KAaHIOKA, oraps. B Taex-
HOI 4yacTu bonbmoro XuHraHa
MOXHO BCTPETUTb W TUIIUYHBIX
JIECHBIX OOUTATENEH — PAOUHNKA,

OOGBIKHOBEHHOTO MOTION3HS,
IATHUCTOI'O KOHBbKA. Cpegu Jiy-
I'OBBIX U OKOJIOBOJAHBIX (pOPM —
¢gazan, mepenen, nebOEIb-KIN-
KYH, MAH/JApUHKA. JI€BATh BUIOB
IITHUIL U 3BEPEN B3ATHI IIOJ, OXPa-
Hy. MHTEepecHo, 4To ropHasa Cuc-
TeMa bonpmoro XwuHraHa nas
HOJABJSIONIEI0 OOJBIIMHCTBA
HA3EMHBIX TO3BOHOYHBIX HE fB-
JIA€TCA (PAYHUCTUYECKOM I'PAHU-
LENX — CTENHBIE BUJBI OOXOMAAT
JIECHYIO Y4CTh T'OP C I0TA ¥ BBIXO-
JAT HA IPOCTOPBI MAHBYWKYPHUH,
4 BOCTOYHOA3UATCKUE JIECA, KAK
MPaBUIO, MEPECEKAIOT XpEOET
U BCTPEYAIOTCA 3aIaJHEE HEIO.
Pacrurenbupin mup Buyrpen-
HeM MOHIOJIMYA HACYUTBIBAET HE
MEHEE TBICAYU BUJOB JUKUX
pacTeHuil, U3 KOTOPHX 6oiee
500 OTHOCATCS K LIEHHBIM JIE-
KADCTBEHHBIM TpaBaM, NpUMeE-
HAEMBIM B KUTAMCKON HAPOJHOM
Meaunuie (ConoAKa ypaabCKad,
adeapa KUTAUCKA, JIUICUHUK
JIMMOHHBIN, Jepe3a KUTAUCKasd
u 1p.). bonee 70 BUIOB BOJIOK-
HUCTBIX PACTEHUI, HANPHUMEP
TPOCTHHUK, POTO3, KEHJLIPb CHU-
HEBATHIN U JIP., UCIOJIb3YIOTCA
B KA4E€CTBE CBIPbsA AJId IPOU3-
BOJICTBA OyMaru, U3rOTOBJIEHUSA
BepeBKU. KpoMe TOro, B aBTO-
HOMHOM pPaMOHE NPOU3PACTAET
6osnee 50 BUJAOB PACTEHUI, CO-
JEPKAMUX KPAXMaJI, OHHU HAXO-
AT IPUMEHEHUE B KPACUIBHO-
[IEYATHON M KPAXMaJIbHOMN IIPO-
MBIIIJIEHHOCTH.

CkoToBopayeckas
6a3a Kutas

CornacHo OOTAHUKO-TEOrpa-
(uueckomy panOHUPOBAHUIO
[1], crenn Brayrpenneir MoHTrO-
JIMU OTHOCATCS K MOHI'OJIbCKOM
NPOBUHIIUUA LECHTPANbHOA3UAT-
CKOM IOJOOJIACTU CTEIIHOM 00-
gactu EBpasun. MepuInoOHab-
HO€ NPOCTUPAHUE CTEIHBIX CO-
O6IIECTB HA KPAMHEM BOCTOKE
CBA3aHO C BAUAHHUEM Bospmoro
Xunrana. K yuciay JTOMUHUPYIO-
MIUX BUJOB PACTEHUU OTHOCATCS
CYXOCTEIIHbIE JEPHOBUHHDBIE
3/1aKU (HaIlpUMep, KOBbLIb KpbI-
JIOBA, 3MEEBKA PACTONBIPEHHAA,

MATIAUK KUCTEBUJIHBIN). Hess-
padyHbIe C BUJY, HEBBICOKHE paC-
TEHUS CYXUX CTENEH Ha CaMOM
JIeIe IPEACTABISAIOT COO0U KOH-
LEHTPUPOBAHHBIN, IIHUTATEIb-
HBIN KOPM /I CKOTA, IIOBBIIIAIO-
IUN KUPHOCTb KOPOBLETO MO-
J0Ka 10 6.5%. DTU CTENU — JIyd-
mue NpupogHble nacrouma Ku-
Tasg. Ha 6omnee nerkux cymecda-
HBIX IOYB4AX, INPUYPOUYEHHBIX
K BO3BBIIIEHHBIM 3JIEMEHTAM pe-
nbeda, Npous3pacrarT coobuie-
CTBA U3 60JIEe KPYIIHBIX THIPCO-
BU/IHBIX KOBBIIEH (6aUKaIbCKO-
ro u 60sbmoro). Heorsemnemsolit
KOMIIOHEHT 3TUX COOOIIECTB —
MMOJIYKYCTAPHUYKOBAA TIOJIBIHD
XOJIOHASI, OCOOEHHO OOUIbHAI
Ha COUTBHIX CKOTOM MAaCTOUINAX.
W3 npencraBuTeNeN PA3HOTPA-
Bbsl HAUOOJIEEC PACHPOCTPAHEHEI
JTammyaTtka 6eccrebenbHasi, HEKO-
TOpBIC JIYKU (JIBY3YOBII, MHOI'O-
KOPEMKOBBIN), HPHUCH, BOJO-
JIYIIKA IBYCTE6EIbHASA U PAJ] IPY-
rux. Ype3BplYaliHO XaPaKTEPHBI
JUIa creneit Buyrpenneir MoHro-
JIUNU  Pa3OpPOCAHHBIE  KYCTHI
1 CKOIUIEHHUS HU3KOPOCIOTrO Ky-
CTAPHUKA — KAPATraHbl MEJIKOJIM-
cTHOU. [ToXKapel, BOZHUKAIOMUE
B CUJIy €CTECTBEHHBIX U AHTPO-
MNOT€HHBIX NPUYUH, NPUBOJAAT
K 3AMETHOMY YTHETEHUIO CTEIl-
HOTO  JE€PHOBUHHOTO  3JIdKa
U PAa3BUTUIO KOPHEBUIIHOIO —
BOCTpEId KUTANCKOTO.

IOXHBIE HU3KOI'OPbS U CPEJ-
Heropbsa bonpmoro XuHrana 3a-
HATHI CBOEOOPA3ZHON F'OPHOM JIe-
cocrenpio. ITo CEBEPHBIM CKIIO-
HaM M3 JIPEBECHBIX MOPOJ HAU-
OoJIBlIIEE PACTIPOCTPAHEHUE TIO-
JIy4UIN JIMCTBEHHUIIA I'mMennHa
u 6epe3a MIOCKOIUCTHAS, TOT/IA
KaK Ha 0O0jiee NPOTPEBAEMBIX
IO’KHBIX TOCHOJCTBYIOT IMUPOKO-
JIUCTBEHHBIE — MOHIOJIbCKUN
JIy6, MOHTOJIbCKAS JINIA, 4 TAKXKE
TEIUIONI0OUBAs COCHA. BUpoBOM
COCTAB MMXMOBBIX, PA3HOTPAB-
HO-3JIAKOBBIX M JIYTOBO-CTEITHBIX
COOOIIECTB JIECOCTENHU [JOCTA-
TOYHO 60rarT U pa3zHooOpa3eH.
Cpeau TpaBAHUCTBIX PACTEHUN
npeobafialoT MAHbYKYPCKO-7a-
YPCKO-MOHTOJIbCKHUE BUAB —
KOBBLIb OaMKANbCKUHI, BOCTpPEI]
KUTAUCKUH, MMHXMa CHUOUPCKAL,
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OCOKa CTOINIOBUAHASA, KPOBO-
xy1e6Ka JICKADCTBEHHAS U MHO-
rue papyrue. IlecTpniii KOBEp
NPUXUHIAHCKUX JIYTOBBIX CTE-
el OCOOEHHO KPACUB BECHOW,
BO BPEMA MACCOBOI'O IIBETEHUA
JIMJINA, )KUBOKOCTH, KPACHO/IEBA.
B mMaccuBax meCcKOB BCTPEUAIOT-
Cs1 HEOOJIBIIINE PONIMUIILI U3 BA34
MIPU3EMUCTOTO, a4 CJIETKa 3aCO-
JIEHHBIE CKJIOHBI ITECUYAHBIX OYyT-
pOB 3apacTaiOT MOJBIHBIO CO-
JIOHYAKOBOU.

B macroamee Bpemsa Buyrt-
peuHdas MoHroaus — ojHa U3
OCHOBHBIX CKOTOBOJIUECKHUX 6a3
Kurada. Ee crenu npocTupamoTcs
Ha 880 TbBIC. KM? a OOmias IJIo-
majb MAXOTHBIX 3€MEIb aABTO-
HOMHOTO pafoHa COCTaBISAET
53 ThIC. KM’. PazBe/ieHUE KPYII-
HOTO U MEJIKOT'O POTaTOr0 CKOTA
BECHbMA BBITOAHO C 9KOHOMUYEC-
KON TOYKM 3PEHUSA, IMOCKOJIbKY
MACHBIE KOPOBBI M OBIIBI ITIO-
TpeOIAIT HE JOPOIOou (Pypax,
4 JICIIEBBIE, ECTECTBEHHBIE T'PY-
6p1c KOpMa. OJJHAKO, HECMOTPS
HA4 CPABHUTEJBHO HU3ZKUHU ypO-
BEHb PA3BUTUSA KUBOTHOBOJICT-
B4, JOJIOE€ BPEMsA XO3ANCTBA
YBEINYUBAIU TOTOJOBbE CKOTA
BCJIENYIO, HE 33/lyMBIBAsICh 06
YPOBHE HATPY3KHU U IKOJIOTUYE-
CKHUX MOCJHENCTBUAX Jerpaja-
ouu  nacréum. Pesyabratom
3TOI IOIOHM 34 POCTOM CTaja
CENbCKOXO3SMCTBEHHBIX KUBOT-
HBIX (B YETBIPE C JIMIIHUM pa3a
3a nocaepgnue 30 jgeT) CTANo
pEe3KOoe COKpalleHUE MPOAYK-
TUBHOCTHU €CTECTBEHHBIX KOP-
MOBBIX yroguit Ha 40—060%. Ile-
pEBBINIAC M TPAHCHOPTHBIE Ha-
IPY3KH YBEIUYUIU IO A/Ib He-
3aKPEIIEHHBIX MECKOB, NPUBE-
1 K OOPa30BAHHUIO MHOTOYMC-
JIEHHBIX KOTJIOBUH BBIJYBAHUS,
P43BEBAHUIO T'pPEOHEN Iecya-
HBIX TI'psiaj U (HOPMHUPOBAHUIO
MOJBUKHBIX 0OapxaHOB. Ilo-
CKOJIBKY CKOTOBOJCTBO BHyT-
penHenn MOHIOJIHMU HCKOHHO
HOCHUT IEPETOHHBIN XaPaAKTEP,
pan BBICOKOKA4Y€CTBEHHBIX
nacToéuil 1nmo 6eperam pexk U BO
BHAJUHAX MEXJy XOJIMaMHU
OOGBIYHO COOUPAIOT OTPOMHOE
KOJIMYECTBO CKOTA, MPEBBIMAIO-
mee €MKOCTh YIOJUU HHOTIAA

B JECATKU pa3. [Io faHHBIM 06-
CJIE€IOBAHUM, 32 IOCJIEJHEE Je-
CATHUJIETHE TIPOU3ONUIO CHUXKE-
HHE CpeAHero Beca Tym (4
OBEIl — HA 2.5—5 KI, a4 AJd KO-
poB — Ha 25—50 kr). B pacuere
HAa KaX/JBbIM TEKTAp CTENU XO-
34MCTBA MOJYYAIOT JUIIb 11O 1.5
KI' GapaHUHBl U TOBAJUHBL, 2.25
Kr MOJIOKa U 0.5 KI oBeYbecH
MEPCTU, YTO COOTBETCTBYET
Bcero 10% NOPOAYKTUBHOCTHU
TPaBAHBIX COOOIIECTB ABCTpa-
1nu, okono 4% — CIIA u meHee
1.5% — HoBoi#1 3enanauu. I1age-
HUE KAaYECTBA KUBOTHOBOJUEC-
KOHM NMPOAYKIHUHU OBLIO BBI3BAHO
HEJOCTATOYHBIM CHA06XEHUEM
CKOT4 KOpM4MH, 4 HEXBATKA I10-
CIEJHUX — TPSAMOE CJEACTBUE
nepepbinaca. I[HogoO6HBIN MOJ-
X0J, O KOTOpoM B Kurae roso-
pAT: «BpIUEPIATH O3€PO, YTOOHI
JOCTATh PBHIOY», — MOCTEIEHHO
YCTYIMAET MECTO PAIMOHAIBHO-
MY IPHUPO/IONOAB30BAHUIO, YUH-
TBIBAIOIIEMY HE TOJIBKO TEKYIIHE
UHTEPECH], HO U JJOJITOCPOYHBIE
MIEPCHEKTUBB HUCIONb30BAHUA
VIO UM.

Cepbe3Hblil ymepbd ecrect-
BEHHBIM 3KOCHUCTEMAaM HAHOCHUT
U HEYMEPEHHAs paclalika 3e-
Me€ab. BMECTO 3KOHOMHYECKU
U 3KOJIOTUYECKH BBITOJHOIO
B 3ACYLIUINBBIX YCJIOBUAX KOHTH-
HCHTAJbHBIX CTenel BHyTpeH-
Hel MOHIOJHMH HACTOUIIHOTO
JKUBOTHOBO/ICTBA YaCTO MPAKTU-
KOBAJIOCh BO3JIC/IBIBAHUE 3€PHO-
BBIX KyJAbTyp. Hampumep, B A6a-
racckom xomyHe B 1960—
1961 TT. 6BUIO PACTTAXAHO OKOJIO
15.3 TBIC. I'd IPEBOCXOJHBIX ydad-
CTKOB, MPUIOJHBIX JJI BBINACA
MEJIKOI'O pOraToro ckora [2].
B pesynbrate mepBhl€ Ba roja
C OJJHOTO I'eKTapa CHUMAJIH BCe-
ro MATh-NIECTDh IIEHTHEPOB 3€p-
Ha (ApPOBOM MNNIEHUIIB, OBCA,
I1pOCa), 4 B IIOCIEAYIOMUE I'OJbL
HE MOTJIM BEPHYTb U MOCEAHHBIX
cemaH. Yepes 10 ner nmond npe-
BPATUIUCHL B TOJBIE 3E€EMIHU
U MAaCCHUBBI IIECKOB, KOTOpPBIE
YK€ HE MOTJIM OBITh HCIOIb30-
BAHBI B XO34HCTBE. 3€PHOBHIX,
TAKMM OOpa30M, HE MNOJYy4YUIH,
4 IPEKPACHAA CTENb, IPUTOAHAA
JUJIA BBITIIACA CKOTA, 6BLIA TTOJHO-

CTBIO OIYCTOLIEHA.
B mocienHee BpeMs BONIPO-
caM OXpaHbl npupoasl Kuras
yAENAETCA BCe 60I€EE MPUCTANb-
HOoe BHUMaHMeE. IToHATHE 3aI10-
BEJHUK B 9TOU CTPAHE TPAKTYET-
Cs 3HAYHUTECIDBHO I]_II/Ipe U MHOT'O-
rpaHHee, 4eM IMPUHATO y HacC.
[Toaxoabl K UX CO3MaHUIO OA3U-
pYIOTCS HAa CHHTE3E NPUPOJO-
OXPAHHBIX, HAYYHBIX U KYJIBTYD-
HBIX KOHLENIHUH, O6beJUHEH-
HBIX B €JUHYIO CTPYKTYpPY. B cuc-
TEME 3aIMOBEJHBIX TEPPUTOPUI
Kuras MOTyT OBLITh HNPENCTABIIE-
HBI (PEPMBI IO PA3BEJJEHUIO PEJI-
KHUX BHUJIOB >KMBOTHBIX, BETEPH-
HApHBIE JIEYEOHUIBI, IJIAHTA-
UM JEKAPCTBEHHBIX U PEAKHUX
BUJIOB PACTEHUH, 300APKHU, 60-
TAHUYECKUE CaJbl, TYPUCTHUUEC-
KM€ KOMIUIEKCH, MNaMATHUKHU
MPUPOABI U APXUTEKTYPHI, MECTA
PENUTHO3HOTO MAJOMHUYECTBA
U Jpyrue o6'beKTHI, BBIXO/ANIUE
334 PAMKM CTPYKTYPHOM OPraHu-
3aIIUU POCCUHUCKUX 3AMOBEJHMU-
KOB. Bcero k HacrosAmemy Bpe-
MEHU Ha Teppuropuu Kurag
PyHKIHOHUPYIOT OKOJIO 800 3a-
IIOBEJHHNKOB OOIIEH IIJIOIAbIO
71.85 miuH. ra, 14 U3 KOTOPBIX
BKJIIOUYEHBI B MUPOBYIO CETb OUO-
C(PEPHBIX 34MOBENHUKOB, YT-
BepxaeHHbIX IOHECKO.

CrenHoM 3anoBeaHMK

B menax mM3ydeHus CTENMHBIX
9KOCHUCTEM U pPa3paboOTKuU Mep
10 KOHTPOJIIO IIPOILECCOB OIyC-
TBIHUBAaHUA B 1985 1. BO BHyT-
penHern MOHTOINU 6B OPTAHU-
30BaH CUJIMHIOJBCKUU CTEITHOMN
IIPUPOJHBIA 3aMIOBEJHUK, KOTO-
peid B 1987 1. mosydms craryc
ouocdepHOro. DTO INEPBBHINA 3a-
noBeJHUK B Kwurae, KOTOPBIN
OPUEHTUPOBAH Ha COXPAHECHUE
TUNNYHBIX CTEIIHBIX 3KOCHUCTEM,
UX OGUOJOTMYECKOTO Pa3HO06-
pasusa U pa3paboTKy MOJIENH YC-
TOWYMUBOI'O PA3BUTHUA PECYPCOB
pEruoHa.

buocdepHb 3aIOBEIHUK
CUJIMHIOJI PACIOJIOXKEH B I0XK-
HOM 4aCTH MOHTOJBCKOI'O ILIa-
TO. Ha mimomaau okono 1 MJIH ra,
OXBATBIBAIONEH BECh OACCEHUH

IDIPHUPOITA « Nel « 2001




TEOrPA®UNA

POWM u3 8a3a NPU3emucnozo 8 CUNUH2ZO0NIbCKOM 3AN0B8EOHUKE.

p.CHUIIMHTOJI C IPUTOKAMH, 3[1€CH
MIPEACTABIEHB TUIIUYHBIE CTEII-
Hbl€ U IMOJIYIYCTBIHHBIE JIAH/-
madTel OpeAropui boabmoro
XuUHra"Ha U Co6CTBEHHO MOH-
IOJIBCKOI'O IJIATO C Y4aCTHEM
II€CYAHBIX MACCUBOB (HAIIPpHU-
mep, Kcuao Tenrep u ap.) [3].
Cpen OOBEKTOB OXPAHBI — 1€~
JIOCTHBIE JKOCHUCTEMBI TUIINY-
HBIX UM JIYTOBBIX CTEIEH (C ydac-
THEM MHOTOYHCIEHHBIX BUJOB
JIYTOBOT'O PA3HOTPABbA), 4 TAKXKE
CBOEOOPA3HBIE IMAPKOBBIE Ha-
CAXKJEHUA BA3Qd NPU3EMHUCTOIO
Ha MECKAX (TaK HA3bIBAEMBIH JIEC
Ha 1eckax). Ha reppuropuu 3a-
IIOBEJHUKA 3aAPErUCTPUPOBAHDL
655 BUJIOB I[BETKOBBIX pacTe-
HuH, 71 BUjJ MXOB, 6onee 10 BuU-

JJOB I'pu6OB, OOIBIIOE PA3ZHOO6-
pa3ue HACEKOMBIX, 33 BHU/A MJIE-
KONUTAIOMUX, 76 BUAOB IITHII,
B YMCJIE KOTOPBIX TAKUE PEIKUE
ana Kurasg, Kak yCCypUHUCKUH
JKYPaBJb, poda U JEOEAb-KINU-
KYH, 4YEPHBIN KOPIIYH, II€pEIe-
JIATHHUK, J3€PEH.

Ha rteppuropun CHINHIOJIb-
CKOI'0 6MOC(HEPHOro 3aMIOBEA-
HUKA BBIJICJICHBl /1BA fA]pa, TJe
NpeJCTABIEHD 9KOCUCTEMBI
U MECTOOOUTAHUS PEJKUX, pE-
JIMKTOBBIX M HAXOJAAMUXCA MOJ
YIPO30N HMCYE3HOBEHUA BUJOB.
B npepenax nepsoro sajpa Hiu-
pOKOE pacnpoCTpaHEHUE HMe-
IOT CTEMHBIE KOCUCTEMBI C HE-
OONBIIMMHU BKPATJIEHUAMHU JIY-
FOBBIX COOOIIECTB HA XOJIMAX.

Bropoe a4p0O BKIIOYAET Iecda-
HBIE JIIOHBI C POUIUIIAMU U Tap-
KOBBIMU HACAXKJECHUAMU B34
NPU3EMUCTOTO, KOTOPBIA BMEC-
TE€ C CONMYTCTBYIOIMMUMHU €MY HUBA-
MM U KaparaHou o6pas3yeT cBoe-
06pa3Hble OA3UCHBIE IKOCUCTE-
MBI. OCOOBIN KOMIIIIEKC JTYTOBO
1 60JOTHON PACTUTEIBHOCTHU
Xapaxkrepusyer poiauny p.Cu-
JIMHIOJI, 4 B CJIENION JIENBTE PEKU
MBI HAOI0IA€EM THUIWYHBIE [
BuyrpenHedl MOHI'OJIMU COJIOH-
YaKoBble coobmecTsa. Axpa 3a-
MOBEAHUKA OKPYXEHB Oydep-
HBIMU 30HAMH, B IPEAENAX KO-
TOPBIX 3ATPENEHBI BBIIAC, OXO-
T4, pacCHalKa 3€MENb, CTPOU-
TEAbCTBO HACEJEHHBIX IYHKTOB
U Ipyras JAesTeIbHOCTD YElOBe-
Ka. 31€Ch IPOBOJAATCA JOATIOBPE-
MEHHBbIC HAOJIOJECHUS 34 COCTO-
SAHHUEM OKPYXKAIOMEN CPENBIL.

B mocnepnue roael mposo-
AUTCsl padoTa IO YCTPOUCTBY
MECTHOT'O OOTAHUYECKOI'O Caja
JUISL JEMOHCTPALIUU U COXpaHE-
HUA PACTEHUI, 4 TAKXKE OCylle-
CTBJIEHHUA HAYYHBIX Hab6II0[€E-
HUH. Kpome TOro, InaHnupyercs
OpraHus3anusa He6OIbIIOTO 300-
napka. B 3aBUCHUMOCTH OT HpPO-
JYKTUBHOCTU MACTOUI] B HEM
6ynyr cojepxkarb po 300 oco-
06€ll MOHTOJBCKOTO JA3EpEHA —
VHUKAJIbHOI'O oOurarens 1e-
JUHHBIX cTrenei llenTpanpHon
Azuu. B parione 03.3aKCTalH
(B m€peBOAE C MOHI'OJIbCKOTO —
Poi6bHOE) yKE (PYHKIHUOHUPYET
LEHTP IO 3KOJOTUYECKOMY TY-
pu3my. 31€Ch MOXHO O3HAKO-
MHUTbCSA HE TOJBKO C IIPUPOJOMH,
HO M C HCTOpHUEH, JpeBHEH
KYJIBTYpOM MOHIOJIbCKOIO Ha-
poaa, NOCETUTh U3BECTHBIN BAJ
Yunrucxana. Ilpuesxaomue
CIOJJd TYPUCTHI )KUBYT B IOPTAX,
3HAKOMATCS C MECTHBIMH Tpa-
JUIIUAMH, CIyIIAlOT HaPOJHBIE
necHd. OHU MOI'yT COBEPIIATDH
KOHHBIE 3KCKYPCUU U MOE3NKHU
Ha BepOJIOJaX, NOCENATh JIEC-
HBIE MACCUBBI, KATATbCA HA JTO/JI-
KaX, JIOBUTb PBIOY U KyNaTbCS
B Oo3€epe.

Hayunble paboThl, BKIIOYAIO-
M€ HE TOJBKO 3KOJOTHUYECKUE
HCCNEeOBAHUA, HO U PEIIEHUE
CENbCKOXO3AUCTBEHHBIX IIPO-
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6JIEM PEIrMOHA, IPOBOJATCS CIIe-
IIUAJIUCTAMU  DKOJIOTUYECKOM
CTAHIIMMU, CO3JaHHOMU Kuram-
CKOM akageMmueyn Hayk. g pa-
OOTBHI HA HEW U B 3AMMOBEIHHKE
IIPUE3KAIT OOTAHUKH, 300JI0TH,
IIOYBOBE/IBI M3 PA3TUYHBIX HAYY-
HBIX yupexaeHui Kuradg, YHU-
Bepcurera Buyrpenneir MoHro-
Juu. JOJATOBPEMEHHBIN 3KOJIO-
I'MYE€CKHUIT MOHUTOPHUHI BKIIOYa-
€T HApsAAY C Pa3HOOOPA3ZHBIMU
CTAHJAPTHBIMU UCCIELOBAHUA-
MU (M3MEPEHHUE TEMIEPATYPHI
BO3/JyXa M IOYBBI, KOJHUYECTBA
OCAJKOB, BJIAXXHOCTH, UCIAPE-
HUA U T.I.) HU3YYEHHUE IIOYB
1 MOYBEHHON (PAYHBI, CTPYKTY-
pBEl U (PYHKIIMOHUPOBAHUA PaAC-
TUTEIbHBIX COOOIECTB, PEHO-
JIOTUU U JUHAMUKH YUCJIEHHOC-
TH NONYJIAILUNA JKUBOTHBIX U PAC-
TEHUMN.

[Tocne noceueHus 6uocdep-
HOTO 3aIOBEJHHUKA U 3IKOJIOTH-
YeCKOM CTAaHIIMU B 6HacceiiHe
p.CUIMHION Yy HAC CJIOXHUIOCH
BIIEYATIEHUE, YTO KOMILIEKC-
HBIA IIOAXOJ K OXPaHE MNPUPO-
JBl, NIpaKTUKyomuiica B Kurae,
OXaJNyH, Haubdosee 3pPeKTu-
BEH. 3/1€Cb I'dAPMOHHUYHO COCY-
MECTBYIOT 3KOJIOTUYECKUH Ty-
puU3M, HaydHBIE J1a00pATOPUU
C NPEKPACHBIM O60PYAOBAHUEM,
NPEKPACHBIN MY3€HM 3aIIOBEJHU-
K4, HATJAJHO JEMOHCTPUPYIO-
MU pazHooOpa3zue MECTHOU
(ayHbl 1 PJIOPHL, a4 TAKKE COOCT-
BEHHO OXPA4HSIEMBIE TEPPUTO-
pun peruoHa. Ha skcnepumeHn-
TAJIBHBIX y4YaCTKAX HM3Y4aloT
CTPYKTYPBHI M (DYHKIIMOHATIbHbBIE
IIPOLECCHl CTEIHBIX 9KOCUCTEM,
¢dorocunTE3d, BOAHBIN OajlaHC,
BOCCTAHABAUBAIOT MU YJIy4IIAIOT
JerpagupoBAHHbIE CTEIHBIE
3KOCHUCTEMBI. BONBIION MHTEPEC
Y H4C BBI3BAJIM HCCJIEJOBAHUA
BJIMSHHUS BBINIACA JOMAIIHETO
CKOTd Ha OTJEJNbHBIE YYACTKHU
crenu. Ha teppuropun 6ydep-
HOW 30HBI 3aIIOBETHUKA BBIJIETIE-
HO HECKOJIBKO KJIIOYEBBIX y4aCT-
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Y mpaouyuonnoti monzonsbcroti 1opmot.

KOB, B IIpefieaXx KOTOPBIX IIPO-
BOJAT DKCIEPUMEHTBI C PA3HbI-
MU Harpyskamu. CTaTuCTHUYEC-
Kag 06paboTKa IOJYyYEHHBIX
OAHHBIX Jd€T BO3MOXHOCTH
CTPOUTH NPOTHO3HBIE MOJEIHU
BOCCTAHOBJICHUA, YIAYIIICHUA
1 PpALMOHAJIbHOTO HUCIOJb30Ba-
HUA [OCTPAAUPOBAHHBIX CTCII-
HBIX 9KOCHCTEM.

[To CpaBHEHHIO C €BPOIICIi-
CKHMH, 4 TAKXKE KA3aXCTAHCKH-
MH CTENAMH, KOTOPBIE K HACTOS-
meMy BPEMCHH TIOYTU ITOJHO-

2. Jlucums Crodl. Dxonornyeckue npoodaemsl Kurtas. M., 1990.
3. Bocmorxosa EA., Iyuun I1/., [Ipuwena A.B. /) Apuanbie akocucTembl. 1997, T.3. Ne6—7. C.47—57.

CThIO YHUUYTOKECHBI, I[EHTPAIb-
HOA3UATCKUE CTENHU EIE COXPa-
HWJINCh B BUJC KPYIIHBIX MACCH-
BOB U MOTIYT OBITh CHACEHBI OT
paspyumeHus. IToatoMy cenyac,
H4 MOPOTrE€ HOBOI'O ThICAYEIC-
THS, YEJOBEUYECTBO OOIMUMHU
YCUAUAMU JIOJDKHO MNpEANpHU-
HATH pemHTeanme marv, 410-
Obl 3AMUTUTH MMOCIEJAHUE CTEIl-
HBbI€ 3KOCHCTEMBl YMEPEHHOTIO
rnosca EBpasuu, mpeacTaBisaio-
e yHUKAJIbHOE O6Pa3OBaAHUE
ouocdepel 3eMiu. m
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UCTOPUSA HAYKH
TEXHUKA

B nouckax

3ATOHYBLMX

M.JO.CopokuHa

CTOPUKU MNO-NPEKHEMY

JKAIYIOTCS HA HEJOCTYII-

HOCTb apxuBoB OITIV—
HKBJl — pganee MHOTI'OYUCIEH-
HbIC U3BECTHBIE A06PEBUATYPHL...
O/IHAKO MHOTOE€ U3 TOTO, YTO
TaK 6JUTENBHO JJO CUX IOp OX-
PAaHAIOT APXUBBl CIELCTYXO,
BIIOJIHE MOJKET OBITH BOCCO3/a-
HO IIO MAaT€PHUalaM A4PXHUBOB Ce-
MENHBIX. AnbO6OMBI (PoTOrpa-
duin, paomue IpeacTaBICHUE
o noabeMe B 20-¢ Tojbl 1IEJ0M
3CKA/Jpbl 34TOHYBIIUX KOpao-
JIEU, B TOM 4YHCJIE 3HAMCHHUTOU
OpPUTAHCKOU IOJBOJHOU JIOJKU
L-55 (CHUMKHU U3 AJIbOOMOB I1y6-
JIUKYIOTCS BIEPBBIC), MHOTHE JIC-
CATKU JIET 6EPEXKHO XPAHUIUCH
B JJOMAIIHEM APXUBE CEMBU OC-
HOBATEJA U NMEPBOTO PYKOBOJAU-
TeNsA OKCHEJUIIMU IOJBOJHBIX
pador 0COO60ro Ha3HAYECHUSA
(BITPOH) OITIY JIpBa Hukomnae-
BHU4Ya 3axaposa-Meriepa (1899—
1937)*.

O6 »2TOM UHTEPECHEHUIIEN
OpPraHMU3aIIUHN, CYIIECTBYIONIEN
JJO CHX IIOP, 4 B TEYEHUE NIEPBO-
'O COBETCKOTO JICCATUIETUS aAK-
TUBHO 3aHUMAaBHIECHCS MOUCKOM
U NOABEMOM 3dTOHYBIIMX HHO-
CTPAHHBIX U OTEYECTBEHHBIX KO-

* Bee atm u apyrue matepuanst OITPOH Haxo-
jrrest HeiHe B Apxuse PAH (9.1813). ITpuHo-
11y Camylo MCKPEHHIOI O1aroflapHOCTh Ha-
cnepaukaM JLH.3axaposa-Meriepa, nepesias-
HKUM BCE COXPAHECHHBIE MMH JIOKYMEHTBI
B 3TOT APXUB.

© M.IO.CopokuHa

Kopabnen

Becconnuya, Tomep, myzue napyca,
A cnucox Kopabaeli npouen 00 cepeounui...

Ocun MaHAeAbIITaM

Mapuna FOpseena Coporxuna, cmapuiiiii

pabieil U NOABOJHBIX JIOAOK, Ha-
MNHUCAHO MaJIO; 06 HUCTOPUU €€
CO3AaHUS U  AEATEIbHOCTU
B IIEPBBIC JIECATD JIET CYIECTBO-
BaHud, Korga OIIPOH Haxomu-
JIACh HEINOCPEJCTBEHHO B BEJE-
Hnuu OITIY, — eme MeHbIIe,
32 UCKJIIIOYECHHUEM MHOTOYHCICH-
HBIX NOOEJHBIX I'A3€THBIX PEs-
nuu B 20-€ TOJB; NPAKTUYECKHU
HHUYEI'0 MBI HE 3HAEM O CyJb0Oax
€ro OCHOBATeJNEeN. Mexay TeM
HUMEHHO TaM, B Heapax OITIY,
B caMOM Hauajae 20-X 3apoxja-
JIACh, A4 IOTOM ITOJTHOMACIITA0HO
(pyHKIMOHUPOBANTA CBOA, <«3a-
KpbITasl» HAYK4, TAM HAYUHAJICS

HAYUHBLLL COMPYOHUK Apxuea Poccutickotii
axaoemuu Hayx. 3anumaemcsa CouuarbHoLl
ucmopueil Poccutickoil HayKu, Mem)aproim
U INUCMONAPHLIM HACACOUCM YUEHBLX,
68 mom wucne B.U.Beprnaockozo, C.D.0Onvoer -
o6ypea, HH.Konpaoa, A.CJdanno-anunes-
CK020 U Op.

COBETCKUH BOEHHO-IIPOMBIII-
JIEHHBIN KOMILJIEKC.

dygoM  YLEJNEBIIHUHU I10CIE
apecTa u ru6enu JIbpa 3axaposa-
Meriepa B 1937 1. ero Heb6OIb-
ION 3MPOHOBCKUMU APXUB CEIO-
JIHA — MCTOYHHUK YHUKAJIbHBIX,
13 MEPBBIX PYK, CBEJJEHUU O pa-
60Tax »AKcHegunuu B 1923—
1931 rr. Xopomo 3HAasA 3aKOHBI
CBOETO BEJOMCTBA U MPEAYYBCT-
Bysl Oyayuiee 6ecrnaMsaTcTBo, 3a-
xapoB-Meuep eme B 1931 1. co-
CTaBWJI OOMIHUPHYIO JEIOBYIO
«Xponousoruio» OIIPOH — 3ra-
kuit cBoi Kartamor kopabien,
a B cepegune 30-X nmucan Hayd-

IOIPHUPOITA « Nel « 2001



UCTOPUSA HAYKH
TEXHUKA

HO-TIONYJIAPHYIO KHHUIY «TeMHO-
roay6oi MUp», PELAKTOPOM KO-
TOPOM COIIACUJICH ObITh MaKCUM
Topbku#. Pykonuch oBeCTH, 3a-
BCPIICHHOM OCCHbIO 1936 T.
U B IcKA0p€E NEPEJTAHHON B U3/1d-
TEJNbCTBO, MOTUOJA B OI'HE OK-
TAOPBCKOU MOCKOBCKOM ITAHUKU
1941 1. V cecrpnl JI.3axaposa-
Meriepa, U3BECTHOI'O UCTOPUKA-
amepurkanucra M.H.3axaposou
(1906—1984), COXpPAHHUIUCH
JIMIIb HECKOJBKO I4B, B TOM
uncne «Ero Bemnuecrsa cybma-
puna L-55> — 0O HaXOXICHUU
U nogabeMe B 1927—1928 rrT. co
aHa bBanaTuky 3HAMEHHUTOMH aHT-
JIMVICKONA MOJABOJHOU JIOAKU [1],
IIOTOIUIEHHON PYCCKUMU MOPSI-
Kamu jserom 1919 r. B cokpame-
HUH 3Ta IJIaBa Ny6JHKOBANIACH
B KypHaie «COBETCKUII MOPSAK»
(1959. Ne4, 5), 1 U3BATBIMU OKa-
3AJIUCh ITOKA34BHIMECA HATypa-
JIUCTUYECKUMH, HO OYE€HDb BHIPA-
3UTEJIBHBIC [IETAJIU MEpeadu
BenmuKOOpUTAHUU OCTAHKOB €€
MOPSKOB.

Apxus 3axaposa-Meunepa co-
XPAHWJI WU HEMAJIO NOJJIUHHBIX
JOKYMEHTOB camon OIIPOH —
MIPUKA3bl, CMETHI, IEPEIUCKY,
¢dororpacun, Ha OCHOBE KOTO-
peix B 1989 r. O.T.JIeonThEBA —
U3BECTHBIIN MY3BIKOBE]], IIJIEMSIH-
nuna JI.3axaposa-Meriepa u ce-
MEHWHBIN JIETONUCEI] — HAMNUCa-
na BOCIIOMUHAHUA-XPOHUKY
«Han crapeiMu poTorpadpusamu»
[2], HECKONBKO TJAB KOTOPOH
nocaameHsl DIIPOH u ee ocHO-
Bareno. Onupasach HA 3Ty Pado-
Ty, 1 WU IPEJCTABIIO HEKOTOPBIE
«HAa4aJbHbBIE» CBeJICHUSA O JIbBe
3axapose-Menepe U €ro JAETU-
me — OKCHEAUIUU MOJBOJHBIX
paboT 0COOOTrO HA3HAYECHUS.

JleB HukoJjlaesu4, TOrja emie
IpoCTO  3aXapoB, POJUIICH
B 1899 1. B Kpenoctu HoBoreop-
IHEBCK BapimaBckoit rybepHum.
VuuiIcd HAa KAa3€HHBIM CUET B Ka-
JIETCKOM Kopmyce B Mockse 6J1a-
ropapsa geny MBany 3axapoBy —
y4acTHUKY CeBaCTONOAbCKOM
o6oponnl 1854—1855 rr. (gerTun
U BHYKM CEBACTOIOJIBIIEB UMEIU
MIpaBO HA KA3€HHOE BOCIUTA-
nue). [Ipyront gen — Adanacuit
MBanosuyu IIpoTacoB ObL1 «HH-

JKEHEPHBIM HaJ[3UpaTEeIeM» Kpe-
1nocTu HOBOT€OPIruescK, a B pyc-
CKO-TYpEUKYIO BoWHy 1877—
1878 rr. CcTpou] YKpCIICHUA
npu IlneBHe 1noJ pyKOBOJLCTBOM

Tornebena. Orenn, — Hukxomnau
MBanoBuu 3axapos (1866—
1935) — 6bI1 YHHOBHUKOM

U yK€ B IIEPUOJI IEPBOH MHUPO-
BOI1 BOWHBI MMEJI YMH HAJBOP-
HOTO COBETHHUKA, COOTBETCTBO-
BABIIMU BOWHCKOMY 3BAHUIO
MOJMNOJKOBHUKA M [[aBABIIHUI
JIUYHOE JBOPSAHCTBO. BBICTPO
U 6€3601€3HEHHO IEPENIE]T OH
U3 Lapckon apmuu B Kpacnylo,
cTaB K gespano 1921 r. HavaIb-
HUKOM OOIIETro OTAECJICHUS a]-
MHHUCTPATUBHOTO VIIPABJICHUSA
[Tonesoro mrab6a PeBBOoeHCOBE-
T4, HO HAa 3TOM IPOJBUXKECHHUE
3a4MEPJIO, U CBOIO XKHU3Hb OH
OKOHYMJ CYETOBOJOM B TOCBO-
€HKHMHO.

Kpowme JIpBa, B ceMbe 3aXapo-
BBIX OBLIO e€IIe Tpoe JETEH.
Cyabb6a KaxJOTO U3 HUX MOTIJA
OBl CTATbh CIOXKETOM CaAMOCTOS-
TEJBHOI'O PACCKA34, COOPAHHBIE
JKE€ BMECTE OHHM POXKJAIOT OINy-
MICHNUE MEKCIUPOBCKONU JIPAMBI.
Brnagumup (1895—7?) — kazauui
noabvecays, leoprueBCKUN KaBa-
JIEp, BO BpEMS TI'DAXKAAHCKOUN
BOHMHBI BOEBAJI HAa CTOpPOHE Oe-
JbplX, 13 HoBopoccuiicka 6exan
3a rpanuny — depes Typnuio
u IOrocinasuio B I[Tapux, OJHAKO
B CE€MbE  OOBABUICA VXK€
B 1924 1., xorga BIUUK ygosne-
TBOPHUJI €I'0 XOAATANUCTBO O BO3-
BpameHuun B Poccur. Padoran
dororpadom B TpPEThAKOBCKOU
rasepee. IIponan B koH1E 30-X.
Anexkcanjgpa (1897—1985) yuu-
nmack B0 BXYTEMACe, cTana xe-
HOWM CHAa4yana 3aMECTUTENSA HaAP-
KOMa IyTE€H COOOMIEHUA, 3ATEM
yrpasjugionero I'nasmseu; pa-
6oTana peJaKTOPOM >KypHaia
«BecTHUK myTel COOOIEHUA,
noToM cayxuna y M.M.ViabaHo-
Bon B «IIpaBige», OKOHYMIA Me-
JULUHCKUI  ¢dakynaprer MIVY
B 1930 1., HO B UTOTrE OKa3aaacCh
3asejyromen KaHueasapuen
HKB/, a BoBce He BpauoM. He-
KOTOpPOE BpeMsa paboTana «ole-
PATHUBHBIM CEKPETAPEM» Y 3aMe-
CTUTEJNSA HAYAJIbHUKA MHOCTPAH-

Horo oraena OTTIY A X.Apry3o-
B4, B 1937-M apecToBaHd, OCyX-
JIcHA HA BOCEMD JIET Jlarepey Kak
4JIEH CEMbU HU3MEHHUKA Ponau-
HBI, BEDHYIACH U XKMJIAd B MOCKBE
JJO HEJABHETO BpeMeHU. Bropas
cecrpa — Mapus — crTana JJOK-
TOPOM HMCTOPHYECKUX HAYK, pa-
6oTana B MHCTUTYTE BCeoOIEi
ucropuu AH CCCP.

C 1916 1. JleB 3axapoB y4uui-
CA B MHUXaMJIOBCKOM apTHUILIE-
PUUCKOM YyYMJIMILE, YCKOPEH-
HBIA KypC KOTOPOT'O OKOHYHII
B pespaje 1917 1., u cTaJI KAAPO-
BBIM O(PULIEPOM, KAK IIOUYTH BCE
B TON ceMbe. «B KageTckue ro-

JIbl, — IHMCAJ] OH B aBTOOHOrpa-
dun, — g4 MO3HAKOMUIICA C BO-
IpoCcamMu MapKcusMa — 06Jaro-

Japsi OOCTAHOBKE 0OMaA (KPYXKKHU
CTYLEHTOB M KYPCUCTOK, HaJH-
YyUe COOTBETCTBYIOIIUX KHHUI).
OCO6EHHO HAJIETA)I HA TEXHUYE-
CKOE€ CcaMoOo6pa3oBaHue (XHU-
MUs), TAK KAK [IPEAIIOIAral B TO
BpeMs IOCBATUTD XKU3Hb XUMUH,
pa6oran B nmaboparopusax» |2,
J.131—132].

B ¢espanbckue auum 1917 1.
OH u36paH B COBET CONJATCKUX
JICIIyTATOB, B JleKabpe JeMo6u-
JIM30BAH, B Mac 1918 1. BcTynua
B KpacHyio ApMHIO U CTaJ KO-
M4aHAHUPOM B3BOJd, OXPAHSABIIE-
ro Iloneson mrab PesBoencose-
T4; ¢ asrycra 1918 r. unen
PKII(6). B ampene 1919 r. no
napTuriHod Mobunauzanuu Jles
3axapos HanpasiaeH B BYK,
U C 3TOTO MOMEHTA BCA €rO
JKU3Hb Oy/IET CBA3aHA C 3TOU Op-
raHusanuen: B Mae 1919 r. oH
HA3HA4YE€H MOMOIIHUKOM Ha-
yanbHUKa UHpopmoTaena Oco-
ooro orzena (OO) BUK. ITo Boc-
MMOMUHAHUAM CECTPBHI, MCEBAO-
HUM Menep NOABUIICA Yy HETO
KaK pa3 B TO BpEMs, KOT/la OH pa-
60t1an BMecTe C A X APTY30BBIM.
B anpene 1920 r. .Meuep cra-
HOBUTCA IMOMOIIHUKOM Ha4ayb-
nuka OO M.C.Kexposax u B Te-
YEHUE HECKOJBKUX JIET CIYXKUT
B OO OTTIV u MOCKOBCKOI'O BO-
€HHOI'0 OKpyra. Bor 3atomy ue-
J0BeKy, JIbBy Meriepy, 13 mapra

# OTel, U3BECTHOTO COBETCKOI'O aKa/[EMUKA-
dunocoda b.M.Keaposa.
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Banarxnasckasn oyxma. [Ipednosazaemoe mecmo zubenru <4eprozo
npuHya».

1923 r. mavanpbHuk OO OITIV
I'I'Aroga nmpukasaa HEIOCPECT-
BEHHO BO3TJIABUTHh DKCIIEIUIIHIO
OJIBOJIHBIX paboT 0Cco60ro Ha-
3HAYCHUS.

DITIPOH pojauniace U3 JIEreH-
Il O 30JI0TOM KJIajie. B 310 uc-
TOpUM OblId CBOA Tpoda U CBOU
InuMaH — UHXeHep Bragumup
Cepreesuu fA3pIKOB, ¢ 1908 T.
6€3pEe3yJIbTATHO XJIONMOTABIINNI
O PpAa3pemeHUU OPIraHU30BATH
paboTe MO HOABEMY AHIINH-
CKOTO  mapoxoja  «YepHbli
MPUHI>#, 3daTOHYBIIETO BO Bpe-
MA KpbeIMCKOIT BOIHBI 1oJ ba-
JIAKJIABOY B YMCJIE IPYTUX BOCh-
MU KOpabjaei COEAUHEHHOU 3C-
KaJpbl, pPa3buUTon yparaHoM
o OanmaknaBckue ckanel. C 70-x
roJloB MNPOUIIOTO BeKa «IIpuH-
11a» MOMEPEMEHHO UCKAJIN HEM-
116, (PPAHIy3bl, HOPBEXIIbI, BEAb
NIpPEANONIaraaioch, 4o OH BE3
500 000 30/10THIX COBEPEHOB!

# DTOT 3HAMEHUTBIA KOPA6JIb HAa3bIBAJICA ITPO-
cro «Prince» (JIpunip), a onpejenenue «aep-
HBII»>, C KOTOPBIM OH BOIIEN B UCTOPHIO, TIOJTY-
YW1 TO3/IHEE CTAPAHUAMH XKyPHATUCTOB,

B nmauvane 1923 r. J3bIKOB Npu-
exana B MOCKBY M CO CBOEH Cy-
Macmeamen «30J0TONU HIcCI»
obparunacsad K  3AMECTUTEIIO
npeacenarens PBC O.M.Cknan-
CKOMY U KOMaHJyloleMy BoeH-
HO-MOpPCKMMHU cunamu B.M.30-
dy; B ouepeHON pa3 HE BCTpe-
THUB MOHUMAHUA, OH OTIIPABUJICS
B OTITIY, rpe ero mpeanoxenune
MMOK434710Ch JIIO6OMBITHBIM:
[IPEAINIOIATANOCH, YTO «YepHbI
npuHi> Be3 400 000 dyHTOB
CTEPJIMHIOB  30J0TOM!  ViKe
B KoHLe despang 1923 1. fA3bI-
KOB IIOIIAJI H4 NpueM K Arope
U CyMe€J 3dUHTEPECOBATH ETO.
Janpmie cCOObITHS PA3BOPAYNBA-
JIUCb C KOCMHUYECKOU Jaxe AJis
«PEBOJIIOIMOHHON» 3MOXU CKO-
pPOCTHIO.

B nocneayomue JHU UHUIA-
atuBHaa rpynna (B.C.A3bIKOB,
. A Kaprnosuy 1 UHXXEHEP-MEXA-
HUK EBrenun I'puropnesuu Jla-
HUJIEHKO, 110 IIPOEKTY KOTOPOI'O
JJOJKEH OBLI CTPOUTLCA TI'IybO-
KOBOJIHBIN CHAPAL) 3a4UCIAETCH
Ha JOBOJIbCTBHUE U IOCTYIAET

B pacnopstkenue OITIV. 13 map-
Ta fAroja oTAan MpUKaA3 O CO3/a-
nuu OITPOH, yrBEepXKacHUM €€
MEPBOTO MITATA U HAYAJIBHUKA —
B.C.A3pikOBa. Takum 00Opasom,
¢ camoro Hauajua y OITPOH 6511
KOMHCCAP — «PYKOBOJUTENDL> OT
OTITIY Mefiep U «HA4YaJIbHUK»
S3pikoB. X 3aa4€i CcTaj1a opra-
HU3A1UsA, KAK CKA3a4HO B CAMOM
MIPUKA3€E, «HAWJIYYIIUX yCIOBUM
paboTH 14 “IKCIEJUITUH 32 30-
gporom”» [2, JL.500]: mo nera
1923 1. 3axapos-Meriep u f3bI-
KOB JOJIKHBI ObLIM OOECIIEUUTDH
MMOCTPOMKY «B HAUMKPATYANINNI
CPOK» CHapsAAa I CIyCKa Ha
OOJIBIIYIO I'TTyOUHY.

O6 uHxeHepe S3bIKOBE, IH-
TY3UaCTE-KJIaJOUCKATENE, MOY-
TU HUYEro Heu3peCTHO. OH He-
COMHEHHO OBLI YEJIOBEKOM 00-
PA30BAHHBIM U XOPOIIO 3HAKO-
MBIM C MOPCKUM jenoM. Menep
SI3BIKOBY 6€3YCJIOBHO JOBEPSIL
B panpuenniem fI3bIKOB IIPUHU-
Mal JeATEeNbHOE Y4aCTHE B pa-
o6ore DITPOH yxe 6€30 BCAKOM
HAJEX/Ibl HAUTU 30J0TO «Yep-
HOI'O IIPUHIIA» U NOKUHYJI OII-
POH B cBsI3U C €€ peopraHusa-
LUen U yXoJoM Merepa ¢ nocra
pykoBoaurena. Brnocieacrsuu
CTaJl COTPYTHUKOM TpecTa «Me-
TAJUIOJIOM» B MOCKBE, ymep (M1
noru6) B 1937 1.

XpoHUKA IPUHATUIL U MC-
nojHeHus pemeHui no SIIPOH
B 3TO BpEMs BIIEUYATIAECT CBOEHU
omneparusHocThio. K 4 anpensa
1923 1. JlaHWJIEHKO 3aKAHYHBACT
paboTy HaZ NPOEKTOM ITTyOOKO-
BOJIHOT'O CHAPS/A U HANIPABIAET
€ro 3CKU3 I KOHCYJIbTAIlUU
B Hay4yHO-TEXHUYECKUIN OTHEN
(HTO) BCHX, 14-ro HTO pmaet
3AKJIIOYEHHUE O IPAKTUYECKOU
OCYIECTBUMOCTH CITYyCKOB U pa-
OOTHI B CHapdAjae JJaHUIEHKO HA
rayéuHax 1o 60—80 caskeHerl.
20 Mag paboyue YEpTEXKU CHa-
IOTCSI HA MOCKOBCKUI 3aBOJI «IT1a-
poCTpOn», rae nNpu COLEUCTBUN
BBIAIOIMETOCH UHXKXEHEpPA
B.I.IllyxoBa CTAAbHOIN KOPIIYyC
cHapszaa (BecoM cspiie 10 T) u3-
TOTABJINUBAETCSA 34 TPU MeECAIAd —
XOJ pab0T KOHTPOJIUPYIOT CAMU
N.C.Yumnuxt u [LIAroga. K Ha-
4anay HIONd HAMEYAEeTCA OTIPa-
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Beepxy: nepeo cnyckom na
cHapaoe JaHuiernxo 6 NoOUcCKax
«3010M020 Kaaoa». 1923 2.
Ilocepeoumne: opaza. Bnu3y:
00NOMKU AM2AUILCKUX
Kopabaeti, oonapyxcernmvie Ha
one. Ho «Hepnuiii npuny» max
u He nHatioex.

BUTb KOpHyC cHapsjga B Cepac-
TOIIOJIb I OKOHYA4TEJIbHON
c6opku. 14 wuiona miaarpopma
C KOpIycoM yxoiauT B KpbiM,
a 18-ro Meriep caM BBIE3XKAET
B CeBACTOIONb, U BCE JIETO TAM
u B banaxkmnase BepyTCa IOAroTO-
BUTEJIbHBIE PAOOTHL.

JIBa 4YeKucrad, HECKOJbKO
OIIBITHBIX BOJOJIA30B, Bpad, KO-
pabenbHBIA UHXKEHED U OyXra-
TEP — BOT KAKUMH CHUIAMU Ha-
YUHAJIACh paboTa IO MNOJABEMY
34TOHYBIIUX CyAOB. PEOKTUCT
Anppeesud IlInmakoBUY — Ha-
YAJIBHUK IIaBydeld 0a3br#, KOH-
CTAaHTUH AjlekceeBud IlaBiaoB-
CKUA — JOKTOp, AHTOH Hukmu-
Tu4 [puropneB — TJIABHBIA
WTYPMAaH U IIOMOIIHUK HAYdJIb-
HUKa 6a3bl, Kysbma MBaHOBUY
MacanplTUH — MEXAHUK TJIyHO-
KOBOJTHOTO CHApAAd, AHATOJIUN
3axappeBruy KamiIaHOBCKUUA —
HAaYJIbHUK TEXHUYECKOMN YaCTHU.
W xomanga — U.J.IIpoxkoneHko,
O.0.MBaceHKo u Ap. B nmoMmomp
3MNPOHOBLAM IPULAHBI 3HAYU-
TEJIbHBIE TEXHUYECKUE CPEACT-
B4, U B TEYEHUE BTOPOU ITOJIOBU-
Hbl €Ta 1923 1. OHM 3aHUMAIOT-
CSl IOMCKAMU TOYHOI'O MECTOHA-
XOXAEHUA «YepHOro IPHUHILA»
B Bamaknasckou 6yxre: pabora-
JI1 BOEHHBIE TPAIBIIUKU, JHO
06CIe10BATOCh METAJNIOUCKATE-
JAMU, TUAPOIUIAH U a3POCTAT
NIPOBOAMIN (POTOCHEMKY TDYH-

#*BOj10/1a3, HAYaJIbHUK BOJIOJA3HOM MIKOJIBI
B Bamaknase ®eoxruct Anjpeesny IInaxo-
BUY — IIOYETHBIA I'DAXJAaHUH bajaxniasbl
Vmep B 1964 1.
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Ob6opyoosarnue nod600HOI N00KU «[lenurxan», nOOHAMOe Ha
nogepxnocms 12 agzycma 1924 2.

Ta. HakoHer, 2 ceHTsa6psa cHaps/[
Hanunenko («ET/]»), B KOTOpOM
HAXOJUJIHCh CAM KOHCTPYKTOD
u Kaprosud, BIEpBblE OIyCKa-
eTCsA Ha TIAyouHy 26 CaKEHEH.
Yepes Hepmeno, 9 ceHTAOPH,
IIPOBOJAATCA HOBbIE CIIYCKU — HA
95 u 123 M. DTO MUPOBBIE pE-
KOPJABl NOTpyXKeHUd — QPpaH-
Y3CKUNA <«IIOJBOJHBIN TaHK Pe-
HO» IOABUTCS TOJBKO B 1924 r.!
C 11 cenTs6pss HAYUHAIOTCA pe-
I'YIpHBIE MOPCKHUE PA6OTHI, 00-
CIenyeTcs BCe AHO bamaknas-
CKOM OyxThl. Heckonbko pas
Menep cryckaeTcsa cam, B HA4a-
JIE OKTSAOpSI OH B TPETUH PA3 BbI-
esxkaeT B CeBacTONONb IJI PO-
3bICKA CBUJIETEJIEN IIPEKHUX I10-
UCKOB «IIpuHia» nox banaxia-
Bou B 1900—1912 rr,; genamorcs
3a0poOCH B bpuranckoe Apmu-
panTENnCTBO, B PUM — 114 mmosy-
YEHUS CIIPABKU OT UTAJIBIHCKO-
ro umxenepa J.Pecryumno, uc-
KaBuero «4YepHoro mnpuHiiad»
B 1905 1.

O macmradbe u pazmaxe noj-
BOJHOI'O YEKHUCTCKOI'O <«KJIa/0-
HUCKATENbCTBA», O CEPBE3HOCTU
Hajgexs pykosojacrsa OITIY nHa
«YepHoro mnpuHIA>» U JPYruc
IIOABOAHBIE OIlEPALUU CBULE-
TEJNbCTBYET M TO, YTO MaApa-

JIEIBHO C CEBACTOIOJIBCKOM 310~
Ieen, o yKasdaHuio Aroasl 4 aB-
rycra 1923 r. monnpeny CCCP
B Jlonpone JI.b.Kpacuny nocina-
HO IIMCHbMO C IIPOCBOOU co6paTh
NOJPOOHBIE CBEJAEHUSA O 3aTO-
HYBIIEM €IIe O IEPBOU MHPO-
BOU BOUHBI «TUTAHUKE» U NEPE-
CnaTb WX B MOCKBy, 4 mepen
Ocob6bIM OTHEIOM YepHOMOP-
CKOTO (p10TA ITOCTABJIEHA 34/1a4a
cobparp Marepuan o060 BceX
NOJBOJHBIX JIOJKAX CTaporo
pOCCUIICKOTO (PI0TA, 3ATOIJIEH-
HbIX B 1919 1. BOM3u CeBacTo-
OIS AHIJIMYAHAMU.

[Tocne mepBbIX yIAYHBIX CITY-
ckoB mrat OITPOH yxe B OKTA6-
pe 1923 r. yBenuuunu a0 58 4ge-
JIOBEK, 4 3KCHEJUIIUIO HA3BAIHU
«YUPEXKJEHUEM OIBITHO-HAYY-
HBIX paboT». OJHAKO PO3BICKU
«YepHOTro NpUHIA» YCIEXOB HE
NPUHECIN*, 1a U OCEHHSS IOT0-
Ja He OJAronpUATCTBOBAIA
NOABOAHBIM paboTaM, K TOMY XK€
KAKIBIH MECSA, OOXOAUICT B 3—

* VICTOpHUA MOUCKA «4epHOro IPHHIIA» JIETIa
B OCHOBY OZIHOMMEHHOI1 ITOBECTH M.M.3011€eH-
KO, U3JAaHHOM B 1941 T, HO JATUPOBAHHOM
1936-M. CymiecTByeT BepcHsi, 4TO 3OMICHKO
MHCAJI CBOIO INOBECTh WM 10 MaTepHaIaM
JL.3axaposa-Meriepa WM JaKe HA OCHOBE €I0
KHUTH «TeMHO-TOIy6011 MUD».

4 tpIC. pybsien 3omoToM. Bee xe
KOHKPETHBIE PE3YIAbTATH OBLIU:
B asrycre 1924 r. yganoch moj-
HATb MOJBOJHYIO JIOAKY «Ilenu-
KaH», 34TOIJIEHHYIO IIPH BXOJE
B OZIECCKYIO I'aBaHb, YleHbl DII-
POH o6napyxunu Knagdumie
MOIUOIIUX AHIVIUHCKUX KOPao-
JIEHU, TOJIHSAIU MHOTO KOpabH€eIb-
HBIX OOJIOMKOB, SKOpEUd —
n B Oyaymem Ha 6asze DIIPOH
MPEANIONATANOCh PACHIUPEHUE
3KCIEPHUMEHTOB C IOJABOJHBIMHU
B3PBIBAMU, 4 TAKXKE I'NIyOOKOBOJL -
HbIE OOCIEJOBAHUS C IIEJIBIO 00~
HAPYXEHUA APXEOJOTUYECKUX
MaMATHUKOB, CO3JaHUE IIOCTO-
SIHHOU IJIaBy4del 0a3bl U BTOPO-
ro cHapsapa u ap. COOTBETCT-
BEHHO HOBBIM maHam OIIPOH
MOJY4Yad€T U HOBOE PYKOBOJCT-
BO: BMECTO POMAHTHKA-OJUHOY-
KU SI3bIKOBA HAYAJIBbHUKOM 3KC-
NEJAUINNA HA3HAYAETCA HHXKE-
Hep B.ILITonomapes, a 00s3aH-
HOCTU BOEHHOTO KOMHCCApa
BO3JIATAIOTCA HA HAaYaJIbHUKA
Ocoboro orgena YepHOMOP-
ckoro ¢uora f'opuna. OTYy aAMHU-
HUCTPATUBHYI0O NUPAMHUAY 34a-
Bepman cam Menep, ogHOBpeE-
MEHHO SBJSBIIMICS HA4YaIbHU-
koM Ocoboro otrjena MOCKOB-
CKOTI'O BOEHHOTO OKPYT4.

Cohepa pearenpnoctu III-
POH noOCTOSHHO pacHupseTcs
1 reorpauuecku OXBATHIBAET
Yepuoe, A3osckoe, Kacnuickoe,
banrunckoe wu benroe Mopg;
oITaT YBEJIUYUBACTCS:
B 1925 1. — 180 4enoBEK, B 3TOM
ke rogy DIIPOH cran eguHON
IOCYJAPCTBEHHOU OpPraHU3aIu-
€l MoABOJHBIX paboT B YepHo-
MOPCKO-A30BCKOM ©acceHnHe.
Haxownen, mpuxXoAuT U peEajb-
HBIA OOJBHION YCIEX: MEPBLIM
BO3BPAIICHHBIM KOpabyeM, KO-
HEYHO XK€, CTAHOBUTCH 3ICKA[-
pennnii muHoHoceln «®.Jzep-
JKUHCKUI» (6bIBIIas «Kanua-
Kpus»), BOIIEAUUN B CTPOU
B HOsI6pE 1925 1.

K 1926 r. mrrat OITPOH BO3-
poc yxe g0 360 uYenOBEK.
Ho 1927-#1, ka3zanocCh, CTan ro-
Jgom Heyzpad. He ymanoch mopn-
HATb JIMHKOP «PocTuCIaB» OKO-
10 Kepum, HE 3AaKOHYUIU ITOb-
eMm moanoaku AI-21. IIItat 3KC-
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NEJUILIMU CPA3Y K€ COKPAIEH 1O
230 yenoBek, mMacmrTad paboT
yMEHBIIEH, U B 3TO Bpemsd, 20
Hos6pss 1927 1., Ha DBanTuke,
B Komopckoit rybe BOJJONMA3HOU
napruen DIIPOH nmoj pykoBOZ-
crBoM H.C.XpojeHKO Ha rayou-
HEe 32 M OOHAapyXEHa aHIJIHH-
CKas HOJBOJHAs JoaKa L-55. He-
CKOJIBKO paHEE OJUH M3 COBET-
CKUX TPAJIBIIMKOB CJHy4aMHO Ha-
TKHYJICA HA €€ OCTAHKHU. IMEHHO
B 310 BpeMsa B CCCP npunara
IMIECTUAETHSAS NPOTPAMMa BOCH-
HOTO CYAOCTPOEHUs, NMpeAyCcMa-
TPUBABIIAA CTPOUTENBCTBO 12
HOBBIX  TOJABOJHBIX  JIOJOK,
n L-55 pemunnan nogHuMAaTh.

ITogpeM JIOAKH OCYILECTBUIINA
JIETOM ciejylomero, 1928 r. Pas-
pabOTKON TEXHUUYECKOTO IpPO-
€KTa PYKOBOJAMWJ OBIBIIUN IIpa-
NOpHIUK  Lapckoro  ¢uaora
TM.Bo6pUKHUN, TPEATOKUB-
IUA  MOJHUMATL CyOMapHUHY
C TOMOIIBIO YETBIPEX THUOKUX
METAJIIUYECKUX  TOJOTEHELI,
CHUMMETPUYHO  MOJBEJEHHBIX
IIOJ, €€ JAHUIIE U COEAUHEHHBIX
BEPXHUMU KOHIIAMU C CYJHOM-
crmacareneM. B wumione 1928 1
omepanua Hadajaachb. Ilodru
BECH MIOJIb-aABIyCT JI.Meiiep npo-
Bes Ha Banruke. 11 asrycra L-55
MOABUNACH HA TOBEPXHOCTH,
a 12-ro moj KpacHBIM (paarom
nOCTaBJACHA B Kponmranr.
Ha cneayoomuil xe JeHb Oan-
TUHCKYyIO mapTuio DITPOH moce-
THJI HAPKOM 110 BOEHHBIM U MOP-
ckuM jpenam K.E.Bopomunos,
a PBC CCCP o6bsiBuI 61arojgap-
HOCTb BCEMY JIMYHOMY COCTABY
3KCIIEUIINHU.

JleB Metiep ObLT OTMEUYEH Op-
JIEHOM, B HATPAJHOM JIUCTE K KO-
TOPOMY T'OBOPHJIOCE: «DTA MOJ-
JIOJIKA TOJHATA IOJ, HEMOCPES-
CTBEHHBIM PYKOBOJCTBOM TOB.
Meriepa, KOTOPBI B CAMBINA pe-
HIAIOMUH MOMEHT IO/I'bEMA B3I
Ha €651 PUCK U CBOEH PaCHopsi-
JUTENBHOCTBIO CHAC TOJIOXE-
Hue, Oaarojapsl 4eMy IMOJJIO/LKA
6bl1a YCIEIHO IOJHATA U BBE-
JIcHA B KPOHIITAJTCKUI IOPT.
IIpu OTCYTCTBUU 3TOM pacnopsi-
JUTENBHOCTH U PEMIUTEIBHOCTHU
HAJIETEBIIUI MITOPM MOT OBI O-
pBaTh CTPOIA, HA KOTOPBIX YK€

Dnpornosysv. enympu «llenrurxarda».

O6blIa NPUOOAHATA MOAIONKA,
B PE3YNAbTATE 4YEro MNOJJIOJKA
Morjga Obl OBITH CJIOMAaHA HIHU
B JIy4IllEM CJIy4dae OJbEM €€ ObLI
6Bl OTTIOXKEH /10 CIEAYIOMIETO I'O-
J1a, TAK KaK OCEHHUE IITOPMO-
BBIE NOTOJABLI HE JaIU OBl BO3-
MOXXHOCTHU NHPOAOJIKATHL ONepa-
nuio. JI-55 KkpoMe cBoero 60€eBo-
'O 3HA4YCHUA HpI/IHCCJIa OFpOM-
HYIO MOJIb3Y B CMBICJIE BEJIHKO-
JIEMHBIX OOpPAa3I10B, Pa3pabaThI-
BAEMBIX MOPTEXYIPOM HOBBIX
KOHCTPYKLIUM MEXAHU3MOB IIOJ-
JnoaKu» [2, J1.569].

IIpr ocMOTpE JIOJKU B KPOH-
WTALTCKOM JOKe ObLIM OOHAPY-
JKEHBl OCTAHKU 38 AHIVIMUCKUX
MIOJBOAHUKOB, O YEM COBETCKOE
MIPaBUTEIbCTBO COOOmMUIO Be-
JIMKOOPUTAHUU. B KOHIIE aBIryC-
T4 JUIS TPAHCIOPTHUPOBKHU TET
MOTUOIIUX AHTJIHUHCKUX MOPS-
KOB B KpoHmTaAT NPUOLIIO
HOPBEXKCKOE CyqHO <«Tpopy»,
u 30 asrycra 1928 r. B TOpKECT-
BEHHO-TPAyPHOU OOCTAaHOBKE
38 rpo6OB OBLIU IEPEHECEHBL HA
HOPBEKCKUI KOPabJIb, B3ABIINI
KypC Ha AHIIUIO.

Venex nojbeMa L-55 npusen
K MAaKCUMaJIbHOMY Pa3BEPTBIBA-
Huio pab6or DIIPOH. [pumiau

cBeficHUs, 4TO caMm CTanuH 3a-
UHTEpECOBancsa padoron OII-
POH 1 BO3MOXHOCTBIO NOJbEMA
3aToIJIeHHOTO B 1918 1. Mo Ho-
BOPOCCUHUCKOM JIMHKOpA «CBO-
6onHas Poccus» s yCUIEHUA
YepHoMOpckoro ¢gmaora. B cen-
Ta6pe 1928 TI. 3IPOHOBCKYIO
MapTHUIO XOTEJIU OTHPABUTH
B Kurai (r.Hankun) g nojabe-
Ma napoxoja «Ilamsarp JIeHuHa»,
HE3aJ0JII'0 10 TOr'O 3aTOIIEHHO-
IO PyCCKUMHU 6€EJIOTBAPJEHIIAMH.
Astopurer OITPOH 6bICTpO pac-
TeT: B aprycre 1929 LUK CCCP
HATPaguJI 3KCIEJUITHIO Op/je-
HoM Tpynosoro KpacHoro 3Ha-
MeHU. B 1929-m nnop arugon DI1-
POH (pakTHMUECKH CKOHIEHTPH-
POBAHO BCE BOAONA3HOE U CyJO-
MOABEMHOE JIE€JIO HA BCEX MOPAX
n pekax Coro3a. banTunckas
naprusa SITPOH nepenmenobana
B CeBepHYIO 6a3y; 3/1€Ch CO3/a-
€TCsd CBOHU My3€H, CTPOUTCH
ONBITHASA KaMepa g OGOJNbIINX
JABJIEHUI, NPOEKTUPYETCA CO-
3laHUE 0CO6OIo CyJOIIOJbEM-
HOI'0 0accerHa U HUCCIELOBA-
TEeAbCKOU Jaboparopuu. OT-
genpHble maptun OIIPOH pabo-
TaroT B Kponmrajgre, MypMmaH-
CKe, ApxaHrenbcke. IOxnHasa 6a3a
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Cmanvnole noromenyad, ha KOmopovLx 6oima2ugaiu co ona L-55.

Pyoxa, noepexnsoennas 63pol6oM. Bud ¢ KOPMbL.

SIIPOH u napruu B C€BACTONO-
ne, Kepunu, HoBopoccuricke, Ty-
ance, barymu, baky sHeprudHo
3aHUMAIOTCS TTOJBOJHOM aKBa-
Topueit YepHoro u Kacnuucko-
ro mopeut. Ultatr DITPOH goctu-
raeT B 3TO Bpemsa 750 4eNOBEK,
1 OH SIBHO IIEPEPACTAET B CAMO-
CTOSITENbHYIO, MOIIHYIO, 4BTO-
PUTETHYIO BOECHU3UPOBAHHYIO
CTPYKTYpPY, B KOTOPOM 3a/1a4u
COH6CTBEHHO BOEHHO-MOPCKOM
pas3BeAKy OTOIIIM HA BTOPOU
miaH. Takoe pa3BUTUE COOBITUM
COBCEM HE OTBEYAJIO UHTEPECAM
MHOT'HUX — KaK KOHKYPUPYIOMUX
opranusauuii  (Boenno-mop-
cxux cun, Toccygonogbema Hap-
KOMaTa NIyTel COOOLEHUS), TAK
n sepxymku OITIY, npexzne Bce-
ro fAroxael, — U Korja B pespae
1930 r. Menep ob6paruics
C IpOoCbOOU OCBOOGOAUTH €TO OT
YEKUCTCKOU pabOTBl U OCTABUTH
TONbKO Ha OIIPOH, panopr
UMeEJI IPSMO MIPOTHUBOIOJIOXKHOE
peurcrsue: 28 uoHa 1930 1. npu-
kazom no OTIIIV JIpBa Menepa
OCBOOOJUNIN OT AOJKHOCTU PY-
kopogurens OIIPOH, xoropyio
B aAHBape 1931 1. nepepanu us
OTITIY B Begenue Hapkomara my-
TeH COOOIEeHUS.

HecMOTpss HAa OTCTPAHEHUE,
Menep npojosKal IOALEPKHU-
BATb MHTEHCHUBHBIE KOHTAKTHI
C 4WIEHAMHU 3IKCIEJAUIUU, KOTO-
pBl€ MOCTOSIHHO COOOIIANU €MY
O TNPOBOJUBIIUXCA PabOTaX.
B 1931-m mpopomxkaercsa pas-
6opka snuHKOpa <«Pocrtuciaas»,
apoxonos «fdnra», «Kazbex»,
«Kopuunos», «<EpmonoB» 1 MHO-
rux, MHOTHUX JApyrux. Ho yxojn
Meiiepa TSXKENIO OTO3BAJCI HA
BHYTPEHHEM MOPAJIbHOM COCTO-
AHAMW B3NPOHOBIEB. OAMH WH3
CTApENIMUX COTPYAHUKOB OII-
POH fI.M.XOpPOUMUIKHUH TAK OIU-
CBIBA CUTYalIMIO B MaprTe
1931 r.: «.. IOJIOXUTEJIbHO BCE
ynanau gyxom. Pabora Banurcs
13 pyK. Bce 0KUAAIOT KAKOTO-TO
«Meccuio». Jlema uayr miaoxo.
C peMOHTOM ONO3/IdHHUE; MHOTO
ABAPUMHBIX Cay4daes: D-4 Cl10-
MaJl Ma4Ty U HOBPEJUIT PYOKY;
TONBKO HCIPABWIN 3TO, KAK OH
Bpesanca B 60pT D-32; mocie
pa3bun  BOJOJIA3HBIN OapKac.
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H3eneuenue OCmanko8 arneJUiCKUX MOPAKOE U3 MOPNeoH020 omoesleHusl. Buorna cpeoras wacmo
NOOKU, HOCOBOE Opyoue, 6XO0HOI AIOK U NePUCKON.

bapxa EsBcradbpeBckas pazbu-
jnach B CTpesenKon O MOHTOHDI
U efBa He yronyaa. Ha cynax ort-
CYTCTBYET YI'OJIb, HE HA YEM IIJIa-
BaTh U padorars. D30 He oTaIm-
auBaeTcd. JUCHUIUIMHBL COBEP-
IMIEHHO HET, XOJAT, KTO B 4YEM
nonano. Ha TeppuUTOpUU Xa0C
1 6€CXO035UCTBEHHOCTD. Bee oc-
HOBHBIE KaJIDOBUKU B NAaHHUKE.
B 6maronpuATHBIA UCXOJ JIETHE-
I'O ONEPATUBHOTO CE30HA HUKTO
HE BEPUT... MaccoBas JeMOOUIH-
3411 O OOJIE3HU BOJOAA30B —
10 gwenosexk cpasdy. Ko mue nenoe
MAJOMHHUYECTBO, IPUXOAAT
B HuHCTUTYT, B CTOJOBYIO,
H4 KBAPTUPY — OOJIErYaoT 60J1b
U CTpajlaHUE HAOOJIEBIICH IYIIH.
Bce xaneor Bac u BepaT B BO3-
BpallleHUE, UHAYE YE€PE3 Iojl OT
DIIPOH HuMYero He OCTAHETCH.
Paspenar, pasgepraioT Mo 4ac-
TaM»> [2, J1.165—166]. Euje 601ee
TPAru4YHYI0 KAPTHUHY PHUCOBAJIO
cleayiomee MUucbMo XOPOMINII-
kuHa oTr 11 anpensa 1931 r.
«31ECb TBOPUTCA HEYTO HEBMU-
JJAHHOE, BCE CTAPBIE SNMIPOHOBIIBI

Ha nocosom opyouu L-55, Kax moasKo OHO NOKA3AA0CH U3 6000bL,
66l BOOPYIHCeH COBEMCKULL paae.
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L-55 6 0oke nocae omrKauxiu 600b.. Buo ¢ xopmut.

Houemmnuolil kapayn nepeo omnpasrxoli 2po606 na napoxoo
«Tpopy».

O€eryT, a HOBOE PYKOBOJCTBO KaK
OyATO 6B 3TOMY U Pajo: MO,
HE CTPALIHO, CAMMU CIPABHUMCH.
HabupamoT HOBBIX «CBOUX» JIIO-
JEeU U «CIIPABIAIOTCA>. Bee moo-
JKUTENBHO IpobaT. YTO HU pac-
MMOPAKEHUE, TO TOJOBOTAIICTBO...
ExxelHEBHBIE KAJOOBI, 3aMETKHU
B raserax, Tsx6a ¢ I[Ipoxkypary-
poit u npod. OnucaTb BCEro He-
BO3MOXHO, [JA2KE€ TPYAHO 3TO BCE
MEPENATD, 3TO HAJO BUAETD, YTO-
OBl Cpa3y yOeauThbCs, 4TO JEJIO
BEJIETCS, MOJKET OBITh, JaXe
YMBIIIJIEHHO K pasBany..» [2,
J1.166]. XopomunkuH ObI HE
npas — passana OIIPOH He n1po-
M30I1JI0; IPOCTO HA MECTO PEBO-
JIIOIIMOHHBIX POMAHTHUKOB IIPHU-
IIUIX HOBBIE JIIOJU — CTaJbHOM
3M0XU <«BEJIUKOro mepeaomar.
Ho 370 yxKe gpyras uCTOpHsi...

HeCKONBKO CJIOB O JaJbHEH-
melt cygboe JIpBa Meriepa. ITo-
cie or3eiBa u3 DIIPOH ero na-
3HAYAIOT 3AMECTUTEJIEM TIpe/Ice-
narens I'ITY HuxnHe-Bomxckoro
Kpas, 3a4T€M C OOJIBIIMM IOHU-
JKEHUEM OTHPABJAIOT HA paboTy
B Tyny; B 1931—1934 rr. OH Ha-
YAIbHUK LI€HTPaNbHONU IIKOJIBI
OTITlY, a Ha pybexe 1933—
1934 rr. Ha HECKOJIBKO MECSAIIEB
OKa3BbIBAETCS 34M. HAYAJIbHUKA
I'VJIATa M.Jl.bepmana, B 1934—
1935 rr. KypcaunT Boennoi aka-
pemun uM.M.B.®pynsze. O ero
JeATEeJbHOCTA BO BTOPOU IOJIO-
BuUHE 30-X I'OJJOB IOYTU HHUYETO
HEU3BECTHO, OHO U MOHATHO —
B 3TO BpeMsa Merep 3aHUMAICH
OPraHMU3aUUEN OTIPABKH OpPY-
kusg B HMcmanuwo u3 Ojecch
n CeBacToNnoJs U, IO-BUJUMOMY,
HEOJHOKPATHO ObIBa1 B Mcma-
nuu. B 1937 1. Menep npuyuc-
JIEH K «3arosopy» M.H.Tyxaudes-
CKOTO U apecrtoBaH 11 nona —
B «HOYb JJIMHHBIX HOXEW» B I1O-
e3ne  MockBa—CeBaCTONOb.
OOBABIEH «PE3UAEHTOM IOJIb-
CKOM pasBejku» u 10 aBrycra
1937 1. ocyxjeH 1o cr.58 m.1a, 8,
11, 17; paccrpenan B HOYb € 10
Ha 11 aBrycra. B 1956 r. peabu-
JIUTHPOBAH.

lenpux HlnuMaH <«IIpOIIET»
HacToAmYyIO TpoIo, OH ObLT U OC-
TAETCA €€ TMEPBOOTKPBLIBATEIIEM.
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Komawnoa «2IIPOH», noonumasuasn cyomapuny L-55. B yenmpe ¢ opoernom JI.H 3axapoe-Meiiep.
1928 a.

PomanTtuku 20-x rogosB — JleB
3axapos-Menep u Bunagumup
SI3BIKOB — HA4YMHAJIU C BEPHI
B JIEreHjay O 3o0j0Te «depHoro
NPpUHLA>», 4 CO34AJXU MOILIHYIO
OPraHM3aLUIO, TOJAbKO 34 IIEP-
BbI€ 15 €T CBOErO CYmECTBOBA-

JInutepartypa

HUS TOJAHSBIIYIO CO JIHA MOpPS
6oiee 250 cygos. Ee onbIT ocTa-
€TCSl BOCTPEOOBAHHBIM H CETO-
JHS. DTOT HEOOJIBIION pPaCCKa3
O TOM, KaK HAYMHAJIUCh TOUCKU
34TOHYBIIUX KOpabJeil B PEBO-
JIOTMOHHOU Poccun, npegsapen

MNO3TUYECCKUM 30Urpadom u3s
Ocwumna ManjenpmTaMa, 3aKOH-
YUM CJIOBAMH JIPyrOro IO3Ta:
«MHE BaXHBI (DAKTBHI, 1 XOUY BOC-
KPECUTb BECH TOT MUP — YTOOBI
BCE OHHM HE JApPOM XKWUIA —
1 4TOOBI 1 HE AApOM XKuial» [3] m

1. Bonee nojpo6HO O cyabbe L-55 cm.: banaburn B.B. AHTIUICKas CyOMapUHA 10J] BOCHHO-MOPCKUM (siarom CCCP
// Bonp. HCTOpUM €CTECTBO3HAHUA U TEXHUKU. 1998. Ne3. C90—103.

2. APAH. ®.1813. Om.1. /1.189; ¢pparmenT ony6aukosas: PopuHa. 1996. Ne3.

3. I[gemaesa M. Henzpanubie mucbma. Paris: YMCA-Press, 1972. C.411.
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MOJNEKYNAPHAS
TEHETUKA. 3THOJIOrus

B nouckax npapoauHbl

AOMEPUKAHCKMUX
abopureHos

M.B.Jepenko, b.A.Manapuyk

yTU MOSIBJICHUS HA UCTO-

PUYECKOU APEHE TEX UIU

UHBIX HAPOJOB UHTEPEC-
HBI HE TOJIBKO TEM, KTO Ipodec-
CHOHAJIBHO H3y4aeT 3IBOJIOIM-
OHHYIO UCTOPHIO YEJIOBEYECTBA,
MIPOUCXOXK/IEHUSI PaC U OT/ENb-
HBIX 3THUYECKUX rpyni,
HO U IPOCTO JIOO03HATEIBHOMY
4ENO0BEKY. AHTPOIIOJIOTH, APXEO-
JIOTH, JIMHTBUCTBI, 3THOJOTHU I10
KpynunaMm CcobupaimoT CBUjE-
TEJIbCTBA AHTPOMNOJOTUYECKUX
CBsA3€M, YTOOBI BOCCO34ATh 00-
Y10 KAPTUHY PA3BUTHUS YETOBE-
YECTBA W JIOKAJbHBIX 3THOCOB.
B mocneaHue rojapl K 3TUM CIe-
IUAJUCTAM NOAKJIIOYNINCH Te-
HETHUKH, KOTOPBIE ONEPUPYIOT
B CBOMX MCCJIEJOBAHUAX Ha-
CIEJCTBEHHBIM MATEPUAIOM —
JHK. ITo CXOACTBY U PA3INYHNIO
T€HOMOB JIIOJEN PA3HOU 3ITHU-
YECKOM NMPUHAJJICKHOCTH T'€He-
THKU Pa3pabaThIBAIOT COOCTBEH-
HBIE€ TUNOTE3Bl NPOUCXOKICHUSA
KOPEHHOT'O HACEJEHUA TOU WUIN
MHON OO0JIACTU 3EMHOIO Imapa.
TakuM 0Opa30OM YTOUHSETCS HUC-
TOPHUS ITHOCOB, PEKOHCTPYUPY-
eMasg MO AHTPOMOJOIMYECKUM
JJAHHBIM, MAMATHHUKAM 4PXEO0JIO-
IMYECKON KYJIBTYDBI, A3BIKOBOU
OOIIHOCTH U T.JI.

Mbl He cobupaemcsi OOBATH
HEOOBATHOE, a NPEJCTABUM
3J1EChb TOJIBKO COCTOSIHUE IIPO-
6/EMBl 34CE€JIE€HUSI AMEPUKAH-

© M.B.Jlepenko, b.A.Manap4ayk

Mupocrasea Bacuaveéna /Jepenko, xaii-

CKOI'0O KOHTUHEHTA, OTACIICHHO-
o OTPOMHBIMHM BOJHBIMU IIPO-
CTOpPAMHU OT IEPBUYHBIX MECT
obuTaAHUA 4YeNnoBeKa — APpUKHU
u EBpasum.

Mo3sauka runoTes

Eme B Hauane 40-X rojoB
XX B. A'panudka, BOCHOIb3O-
BABIIUChH JAHHBIMH AHTPOIOJIO-
TUM U aPXEOJIOTHH, OOOCHOBAI
TE3UC 00 a3UATCKOU NPAPOJUHE

ouodam O6UOL02UMCCKUX HAYK, CIMAPULULL Ha-
Yyunoiil compyonurx Hucmumyma 6u0n02U-
yeckux npooaem Ceeepa Janviesocmouno-
20 omoenenus PAH, Mazaoan.

Bopuc Aprxaovesuu Marapuyx, Kanou-
oam OUON02UUECKUX HAYK, CMAPULULL HaA) Y-
HoLll compPyoHUK mozo xe urncmumymad. O6-
AACTb HAYUHBLX UHINEPeCO8 — Memoobl MO-
NeKYNAPHOL 2eHemUKy 6 peueru npoorem
NPOUCXONCOCHUL HAPOOOS.

AMEPUKAHCKUX a400pUTrEeHOB [1].
[Tocne HEro B M3y4€HUE CBA3EN
MEXAY HapojamMu A3uu U AMme-
pUKM OOJIBIION BKJIAJ BHECIH
@ Jeben u M.IJlesun [2]. Cel-
4yac yXe HE OCIapuBaercs
MBICJIb O TOM, 4YTO IIPEJKH HH-
JENNEB NTPOHUKAN B HOBBIN
Cser u3 Azuu. Bosee Toro, cme-
UAJUCTBI CXOJATCSI BO MHEHUU,
4TO 3TO COOBITUE HPOUIOLLIO
HECKOJIBKO JIECSATKOB ThICSUYECTIC-
TUNA HA34/, 4 IyTb IPAUH/ENIIEB
IIpOJIETa] 4Yepe3 JPEBHIO be-
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PUHI'MIO — OOIIMPHBIN CYXONYT-
HBIX MOCT, COCJUHABIIUN B TE
BpeMeHa CeBepo-Bocrounyio
A3uio ¢ Ansickoi. OJJHAKO BEIM-
YMHA, TEHETUYECKUUN COCTAaB
U reorpauueckass JOKaIu3a-
U UCXOJHBIX HONYJIALNN (MINU
MOMYIAIMU), 4 TAKXKE BpeMs Ha-
yajla MUTPALUN M UX MapHIpy-
ThI, KOJIUYECTBO MUI'PAITUOHHBIX
BOJIH U, HAKOHEL], BpeMs IIEPBO-
HAa4JIBHOI'O 3aceneHus Hosoro
CBeTa YeJIOBEKOM BCeE ele 00-
CYX/IAI0TCH.

OsHa M3 CaMBIX HOIYJIAP-
HBIX T'MIIOTE3 3acCejleHusa Ame-
PUKH, MNOJYUYUBIIASI HA3BAHHUE
TPEXBOJHOBOM, NMPUHAMIEKUT
auHrsucry x.I'punbepry [3].
I[To ero xinaccupuKalUu, BCE
KOPEHHOE AaMEPUKAHCKOE Hace-
JIEHUE COCTABJSIOT TPHU S3BIKO-

BBIE IpYIIBL: AMEPUH/IBI,
WA TAJEOUHAENNB (HAPObI
CeBepHOY, LeHTpanpHOM

n IOXHOU AMEpPUKM), HA-JIEHE
(aramacky, amayd M HABAXO,
JKUBYIIHME Ha CEBEPO-BOCTOKE
CIIIA, B Kanage m Ha AmsAcke)
1 3CKAJIEYTHl (3CKUMOCH U a60-
pUTreHbl AJIEYyTCKUX O-BOB).
ITo I'punbepry, Kaxjaas A3bIKO-
Bas rpymnmna GopMUpoOBaAIACh Ca-
MOCTOATEIBHO U B PA3HOE Bpe-
M. [lepBbiMHU, OKOJIO 11 TBIC. IET
Ha3aJ;, HA KOHTUHEHT IPUILIN
NIPEJAKU AMEPUH/IOB; CAEAYIONAA
MUI'DALUMOHHAS BOJHA, XJIBIHYB-
masg U3 A3UM 4depes 2 ThIC. JIET,
aj1a Ha4yaJo UHJEeHIaM Ha-JeHe
U nocnaeandas (IPUMEPHO 5 THIC.
JIET HA34J) — JCKAJIEYTAM.
I'nnoresy 0 TPEX3TAIMHOM 3a-
CeJIEHUU AMEPUKHU MOJTBEPK/A-
er u aurponosnor K.Tepuep,
CPaBHUBIINI CTPOEHHE 3YOOB
JPEBHUX MOHTOJOUIOB (11O
OJIOHTOJIOTUYECKHUM TPU3HAKAM
OH PA3JEIUI UX HA CUHOJIOHTOB,
JKUBIIUX Ha cesBepe Kwurad,
1 CYH/JAJOHTOB, HACEJABIIUX
IOro-Bocrounyio A3ui0) U HH-
genues [4]. Pesynabrarel cpasHe-
HuA npusenun TepHepa K BRIBOAY
O TOM, 4YTO AMEPHUKA 34CENANACDH
CUHOJOHTAMHU, BBIXOJLAMH U3
Cesepnoro Kwuras, npudyem ux
nepsas MUI'DALUd IIPUBEA
K (POPMUPOBAHUIO MAJIEONH]ETI-
CKOTO 3THOCA, BTOPAsA — Ha-Je-

HE, a TpETbd —
U AJIEYTOB.

CyleCcTBYIOT PA3HbIE BAPUAH-
TBl ¥ OJHOBOJIHOBOI THIIOTE3HI.
[To OJHOMY M3 HHUX, NPEIKAMU
BCEX AMEPUKAHCKHUX abopure-
HOB ObUIN OXOTHUKHU-COOUpaATE-
JIU, IPUIIEIINE U3 A3UH OTHO-
CUTEJNIBHO HEOOJBIION T'PYIIION
yepe3 bepuHIuiuCcKUn MOCT IIPU-
MepHO 15—12 ThBIC. 1ET HA34A/,.

3ameTum, OTHOCHTEJIBbHO
BPDEMCHU HA4alad MUI'DALMNA HU
O/IHA U3 YIIOMSAHYTBIX BEPCUH HE
COBIIAJA€T C APXEOJOINYECCKUMU
JaHHbIMU. CaMmble ApPEBHUE HA
AMEpUKAHCKOM MATEPHUKE IIa-
MATHUKH KYJIBTYPBI — 3TO OpY-
Jusa 13 Ipybo OOOUTHIX TaJlEK,
OTHOCHUMBIE K T4aK HA3bIBA€MOU
CTAJUU «JO HAKOHEYHUKOB»>.
CnenoBaTeNIbHO, 3aCeIcHUE AMe-
PUKUA HAYAJIOCh MHOTO PAHBIIE:
33—20 ThIC. IET HA3A] [5].

O6 3TOM K€ CBUJECTEIbCTBY-
IOT PE3yAbTATHl HEJABHEN pabo-
Tbl [LAHAEPXUIIIA U €TI0 KOJLIET
[6]. OHM OGHAPYKHUIH, YTO IIO-
JIUMOP(U3M OJHOTO U3 TOKYCOB
(DYS199) HepeKOMOUHUPYIO-
men 4acTu Y-XPOMOCOMBI Xa-
PAKTEPEH TOJBKO AJi1 KOPEHHO-
ro HaceyneHuss HoBoro Caera,
npudeM B nonynanuax IOxHon
u lleHTpasbHOU AMEPUKH 4YacC-
TOTA MOJUMOP(PU3IMA COCTABIIA-
et 6osee 90%, a CesepHOU AMe-
PUKM, BKJIIOYAd 3CKUMOCOB
U HHJACHUIIEB Ha-JICHE, npu-
mepHO 50%. Mcxonsa U3 3TOTO,
ABTOPBbI CYUTAIOT, YTO BCE A3bI-
KOBBIE TPYIIIBI UMEIOT €JUHOTO
npejgka. Myrauuy ke, IPUBE/L-
men K nNoauMopdusmy, oaBep-
JIMCh npuMepHO 30 ThIC. JIET
Ha3aJ UJIU HOBoIloceaeHubl Ce-
BEPHOU AMEPMKM HA PAHHUX
3TANaxX KOJOHU3ALIUU KOHTH-
HEHTA4, WIU NIPESKOBAS IOIYJs-
U (IONMYyJIAIIUN), OT KOTOPOM
IIPOU3OUIIU BCE AMEPUKAHCKUE
A60pUTCHBL.

[Toxanyil, HauboJIEEe MONHAA
U AETalbHAA MOJIEKYJIAPHO-TE-
HETHUYECKA XAPAKTEPUCTUKA
KOPEHHOI'0 HacCejneHus AMepu-
KU 1 A3UM TIOJIy4eHa B UCCIIEJ0-
BAHUAX  MUTOXOHAPHUATBHOU
JHK (mTJHK) — He60abmon
KOJIbIIEBON MOJIEKYJBI, COCTOS-

9CKHUMOCOB

men Bcero n3 16569 map uykie-
oTu0B. Hacienyercss oHa CTpPO-
IO MO MAaTEPUHCKOH JIMHUU
u 6e3 peKOMOMHAIUMI, 4 3HAYU-
TEJbHAA CKOPOCTb HAKOIUIEHUSA
MYTAaLlUA OOYCIOBIMUBAET BBICO-
KyI0O CTEIEHb Hnoaumopdpusma
MHUTOXOH/IPUATBbHBIX I'€HOB.
H3yuasg usmeHndyuBocTb MTAHK,
MOJKHO IOJY4aTh UH(POPMAIUIO
O CXOJCTBE U PA3IUYUAX B XKEH-
CKUX  JIMHUAX  3THUYECKUX
IPpyIIl M 11O HEH BOCCO3/4Thb
npoueccel aAud@epeHInaAnUYU
yejpoBeuecTBa. Kak B xogupyio-
MUX, TAK U B HEKOJUPYIONUX
qgacTax MTIHK BBIABIEHBI MHO-
rM€ TECHO CIEIUIEHHBIE ITOJIH-
MOpP®HBIE CAUTHI (YY44ACTKH), KO-
TOPBIE CIYXAT MapKEpaMu [
PAaCIO3HABAHUS OTJC/IbHBIX JIHU-
Huit MmT/JHK.

Ananus noauMopdpuiama
3TOI MOJIEKYIBI 3aPEKOMEH/I0-
Bal1 cebs KaK BBICOKOMH(OpMa-
THUBHBIN TOAXOJ] I H3Y4CHUSA
FEHETUYECKUX CTPYKTYp MNOIMY-
JAOUU U PEKOHCTPYKLUU IPEB-
HUX YEJOBEUYECKUX MUTPALUUA.
EcTecTBEHHO, 4TO METOJ CTall
HCIIOAb30BATHCH /IS BBIICHEHUSA
TEX MPOIECCOB, KOTOPbIE IpHU-
BEIN K OCBOCHUIO KOHKPETHBIX
reorpau4yeCcKkux obnacren.
MNMEeHHO TakuM OOpa3zoM ynaa-
JIOCh YCTAHOBUTB, KAK 3aCend-
JMch EBpoma, oCcTpoBHOM MHUp
Oxeanuy, Anonuun. C 1993 1. re-
HETHUKU MU3Yy4aI0T U3MEHUYUBOCTD
MT/JIHK, 94TOOBl pEKOHCTPYUPO-
BATb MCTOPUIO MNEPBUYHOU KO-
JIOHU3AIMu AMEPUKU. B pesyib-
TATE TPEATOXKEHO HECKOIBKO
BAPHUAHTOB.

Hanbonee HHTEPECHBIN U3
HUX, HAa HAaIl B3IJAJ, pa3pado-
TaH A’ TOPPOHU U €r0 KOIETAMU
[7]. DT aMepUKAHCKHE I'€HETH-
K1 OOHAPYKUIIN, YTO BCE PA3HO-
obpaszue MHUTOXOHJPUANBHOM
JHK, xapakrepusymoumee I'e¢HO-
pOHJI KOPEHHBIX AMEPHUKAHIIEB,
YKJIAJBIBAETCA B YETBIPE T'PYII-
nel — A, B, Cu D, npuuyem Kax-
J1asi U3 HUX UMEET COOCTBEHHBIN
TEHETUYECKUHN NpPU3HAK (ObIBA-
€T, U He OoJuH). Tak, OTIUYHU-
TeapHaa depra MTIHK rpynmsr
A — mnosasieHue (BCTABKA, MH-
CeEpUHA) CAUTA PACHO3HABAHUA
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A: +Haelll

D: - Alul
——-\5 176

B: -9 nH

B: +Haelll

C: +Alul

C: -Hincll

16569 nap
HYKNeoTUAOoB

Cxema cmpoenus MoaeKyast MUMoxonopuanrvtoil AHK wenosexa.
Cmpenxamu yKa3anot mecma 6Cmaeox u ympam caiimos
pacnosnaeanus 0aa epmenmos pecmpurxyu Uil HeborbuLux
HYKACOMUOHLLX NOCAEO06AMENAbHOCMel, XapaKmepPusyoujux
OCHOBHBLE MUMOXOHOPUANLLIHLLE 2PYNNbL, YUCIAMU — HOMEDA
HYKAOMUOO0E, C KOMOPOHLX HAMUHAIOMCA IMU USMEHEHUS

6 cmpyxmype mmHK.

Jl pepMEHTA 3HJOHYKJIEA3B
pecrpukuuu Haelll; Bapuanty
B cBOUCTBEHHEL Aeienus (BblIIA-
JEHUE) [AEBATH HYKICOTULOB
B OJHOM U3 HEKOJUPYIOIIUX
y4aCTKOB U uHcepuusa Haelll;
B rpynme C caurt ansa pepMeHTa
HincIl yrpaden, a pgnaa Alul
BCTaBJICH; Irpynna D mapkupyer-
Csl OTCYTCTBUEM caiTa ansa Alul.
Hu ogHa 13 4eTeIpeX aMEepUKaAH-
ckux rpynn MTt/JHK ne nangena
y €BPONEOUOB MJIM KOPEHHBIX
KUATEnen AQPUKHA, HO OHU OOHA-
PYKEHBI B reHO(OH/I€ MOHT'0JIO-
HUJHOTO HacejieHus A3uun. OjHa-
KO B OTJIMYHE OT AMEPUKAHCKUX
460pUT€HOB y 43UATCKUX MOH-
I'OJIOUJIOB €CTh €I€ U JONOJTHH-
TeabHble rpynnsl MTJHK — E| F,
G, Y, Z. CpaBHUB OCOOGEHHOCTH
reorpauyeckoro pacrpejene-
HUS IPYNI MUTOXOHJIPUANBHOMN
JHK cpenu Hacenenns AMeEpUKHU
u Asuu, Briaodasg Cubups, uc-
CJIELOBATEIMN IIPUIINA K BBIBOJY,
4yTO KoJloHu3auus Hoporo Cera
IIPOUCXOAUIIA IO KPAMHEN Mepe
B IIPOIIECCE IBYX MUT'PAIIUI: OJI-
Ha U3 HUX NPUBHECJIA IPynny B,

apyrasg — A, Cu D. IlepBbie MuUT-
PaHTBl U3 A3UM, IO MHCHHIO
3THUX YYECHBIX, [IOMAJIM HA TEPPU-
Topuio Amepuru 34—17 TbIC.
JIeT Ha3a[.

CXO/HYI0O BPEMEHHYIO OIEH-
Ky IPUBOJAT U APyIrue CIennua-
aucTel, Hanpumep C.Xopawu
¢ Kosneramu. OCHOBBIBASCh HA
pE3yabpraTax aHaJIu3d HYKJIEO-
THUJHBIX ITOCJETOBATEIBHOCTEH
CaMOU BapuabeJIbHON yacTu (ee
HA3bIBAIOT KOHTPOJIbHOI)
MTIHK y 72 a6opureHos u3s 16
JIOKANbHBIX TONYAAnUi TOKHON
AMEpPUKH, ITU T'€HETHUKU NPEN-
JIOKUJIU YETBIPEXBOJHOBYIO MO-
nenp 3acenenusi Hoporo Caera
[8]. [To ux pacueram, neppas Mu-
rpanus 4yepe3 bepuHTuUicKumn
MOCT COCTOAJACh IPUMEPHO
21—14 TBIC. TIET HA3A/I.

K MHBIM BBIBOJAM IPUIIET
ok Iungc ¢ corpyguukamu [9].
[IpoaHaIM3UPOBAB PA3HOOOpA-
sue MTJJHK y 90 uesnosek us mns-
TU APKTUYECKUX IONYJIALNUN
MOHTI'OJIOMJOB, KyJld BOLIIU YyK-
un CeBepo-Bocrounoi Cubupy,
3CKUMOCBHI U ATAMACKU AJIACKH,

3CKUMOCH [I'pennanaum u Ka-
HAaJCKME Xa¥/Ja, UCCIE0BATEIN
HE OOHAPYXMJIU BBIPAKECHHOU
rEHETUYECKON auddepeHnmna-
nuu. IlonydeHHbIE PE3YABTATEHI
TEHETUKU CPABHUJIM  34TEM
¢ MTIHK 145 amepunpios (6e-
JIa-KyJ1a, Hyy-4ax-HyJIC U IKHUMA)
u 17 10)KHBIX anTauies u3 llenrt-
panbHOM CUOUPHU, UCXO/ U3 Ye-
ro YCTAaHOBUJIH, 4YTO YPOBEHbD
pazHooOpaszus JHK MUTOXOH]-
pUil y apKTUYECKUX MOHI'OJIOU-
JIOB 3HAYUTEIBHO HIMIXKE, 4YEM
y amepuHaoB. Bce 310, 10 MHE-
HUIO aBTOPOB, CBUJETEIbCTBYET
O HEJaBHEM U JOBOJBHO OBICT-
POM pPaCCENEHNH BCEX YIIOMAHY-
TBIX HaposoB CeBepa, a He KAKO-
ro-TO OJIHOTO.

OJHAKO CTOPOHHHUKU OJJHO-
BOJTHOBOU TUIOTE3BI MMOJATAIOT,
4TO OJIHU U T€ K€ T'PYIIIBI MUTO-
xoHjpuanpHo JHK 6puin no-
CJIEIOBATEABHO IIEPEHECEHBI U3
€/ITMHCTBEHHOI'O UCTOYHUKA, Ha-
xoauBIIerocs B CUOUPHU UMK HA
JPYro¥f a3UaTCKONU TEPPUTOPUH
[10]. ITpaBaa, HAYAJIBHOE BpPEMA
KOJIOHU3AIIMM AMEPUKAHCKOIO
MaTEpUKa U KOOPAWHATHl Tpa-
POAWHBI MHJEHUIIEB V 3THUX HC-
caegoBaTenen OTIUYAIOTCS.
I[I.dopcrep, HAPpUMEDP, IHEpE-
NIPOBEPUBIINUIN HU3MEHYUBOCTD
KOHTPOJBLHOTO y4dacTka MT/JHK
y KOPEHHOI'o HacesneHus Cubu-
pu 1 AMepuku, abopureHos Ho-
BOro CBeTa CUUTAET NOTOMKAMU
CUOUPAKOB, MUTPUPOBABIINX
OKOJO 25 TBIC. JIeT Ha3aj.
Ho 6pa3nuibCKue T€eHETUKU PH-
BOJAT U JIPYTO€ BpeMS, U HHYIO
CXeMy NEePBOHAYAIBHOI'O 3ace-
JIeHUs AMEPUKU, UCXOJs U3 PA3-
HoO6pa3us MTAHK B rpynmnax A,
B, C, D u Toxe npupepKuBaich
€JMHOTO NIPOUCXOKJEHUA BAPH-
AHTOB 3TOW MOJeKyan [11].
ITo MHEHUIO OpPA3UJIbIIEB, OMIY-
JIALUSA, AaBIIas HAYAJIO0 AMEpPU-
KAHCKHUM UHIEHIaM, 0OHUTaIa HA
Teppuropuu bepuHrum npu-
MepHO 40—30 TBIC. JIET HA3as.
OTCIO1a 4aCTh XKUTEJICH JBUHY-
JIACh HA IOT 11O CBOHOJHOMY OTO
JIbIA KOPUAOPY, MNPOJIETABHIEMY
II0 HBIHEIMHEN KAHAJCKOW IIPO-
BUHIIUU ANb6EPTA, U MOCTENEH-
HO OCBOMJIA BE€Cb AMEpPHUKAH-

74

OPHPOJA « Nel « 2001



MOJIEKYJIIPHAS
FTEHETUKA. 3THOJIOrus

CKUHA KOHTHUHEHT. BEpUHIUNIIDL,
OCTABUIMECS HA POJUHE, 3BOJIO-
LUOHUPOBAIU HE3ABUCUMO, TAK
K4K OKA3JIMCb OTPE3AHHBIMU OT
yIEeQMUX IPEJAKOB AMEPUHAOB
COMKHYBIIMMCA OKOJO 20—
14 TeIC. 1eT HA3a[] JIEJJOBBIM IIU-
TOM. OT 3TUX-TO OCPUHIUNIICB
CO BPEMEHEM U IIPOU3OILIN 3C-
KHMOCHI U Ha-JICHE.

Takxum 06pas3oM, a3MATCKOE
IIPOUCXOXKIEHUE COBPEMEHHOTO
KOPEHHOI'0 HACeNeHUusd AMepu-
KM HE BbI3BIBAC€T COMHEHUS,
HO 60Jiee TOYHBIE reorpaduuec-
KUE KOOPAUHATBI €0 IIPAPOJU-
Hbl BCE €ILl€ HE YCTAHOBJICHBI.
OZHAKO TOMCKM BEJYTCA HEYC-
TAHHO.

Mpapoanna — Cubups

VIIOMAHYTBIA YK€ AHTPOIO-
gor TepHep, NpPUBEPKEHEL]
TPEX3TAMHOIO 3aCeIecHUd AMe-
PHKHU, BKJIIOYAET B KAYECTBE Npa-
POJAMHB UHJAECHIIEB HE TOJbBKO
ceBepHble  panoHnl  Kwurag,
HO U lOro-Bocrounyio Cubups.
CubOUPCKYIO TEPPUTOPUIO CUU-
TAI0OT POJAUHON NpaaMEpHUKaH-
1IE€B TAKXE HAIIU COOTEYECTBECH-
nuku — IO.I'Pbrukos u E.B.Amyk
[12]. ITo uX MHEHUIO, B BEPXHE-
MAJIEOJIUTUYECKYIO 30Xy (IIPH-
MepHO 26 TBIC. JIET Ha3aJ]) Ha
Teppuropun CUOGUPU CYILECT-
BOBAJId UCXOJHAs OOIIHOCTD,
KOTOpass W Jajaad HaA4alo JABYM
JUHUAM 3THOIEHE3Ad — CHUOUp-
CKOM M AMEPUKAHCKOM. bomee
O6MUPHYIO 061ACTh IPAPOJUHBL
AMEPHUKAHCKUX A60PUTEHOB
YKa3bIBAI0OT HUJIb U €TI0 KOJUIETU
[13]. IIpoBens ananu3 reorpa-
(pUUECKOTO paCHpeEeNeHNus de-
TBIPEX TPYIIl MUTOXOHJPHUAJb-
noit JHK (A, B, C, D) u T-num-
dorpodpuoro supyca rtuna II
(HTLV-II), oHU OO6HAPYKUIH ITO-
caeguun B 11 mu3 38 wuccieno-
BAHHBIX TpPyINI  dMEPHUH/OB,
a4 TAKXXE€ Yy MOHI'OJIOB, HO HE Ha-
1M €TI0 HU B OJHOM u3 10 usy-
YEHHBIX 3THUYECKUX IOIMYJI-
nuit Bocrounoit Cu6bupu. Ilo-
3TOMY aBTOPBI MOJATAIOT, YTO
HENMOCPEACTBEHHBIE NpegKu
AMEPUH/IOB UMENINU OOIIHUe KOp-

HU C 3THUYECKUMHU I'PYIIAMHU,
MIPOXKUBAIOMIUMU HA TEPPUTO-
puu MoHroauu, MaHBYKYPUU
u IOro-Bocrounoit Cubupu.

OJHAKO MHOTHE UCCIEJOBA-
TE€AW BOOOIE HE YIOMHHAIOT
Cubupp B UUCJIE TEX MECT, OTKY-
Jla MOIJIW NPUUTH NpaaMepu-
kaHIblL. Tak, M.Heit u A.Poituyn-
XYpHU Ha OCHOBAHUM H3MEHYU-
BOCTHU GCIKOB KPOBU B 26 pas-
JIMYHBIX TONYIAIUAX MUPA CUU-
T4I0T, YTO MEPBBIMU KOJOHU3A-
Topamu Hosoro Csera OblL1u
BBIXO/IIIBI U3 BOCTOYHBIX paiio-
HOB lleHTpanbHOU A3uHU, JaB-
MMUE HAYAIO TAKKE 3THOCAM
JdAnonuun, o0-BoB IlonuHE3uU
1 MukpoHesuu [14].

MTakK, aBTOPbI MHOT'UX TI'MIIO-
TE€3 YKA3bIBAIOT, YTO IIPAPOJUHY
AMEPUKAHCKUX A60PUTEHOB
ClIelyeT MCKATb I'Ie-TO Ha BOC-
ToKe llenTpanpHon A3uu, BO3-
MOXHO — B MoHnronauu. Mx npo-
UCXOX/JIEHUE CBA3BIBACT C MOH-
ronuen, nanpumep, K.Koiamen
[15]. V HaceneHUsa 3TOU CTPAHBI
€10 BBIABJIEH BBICOKHUII YPOBEHDb
MHUTOXOH/IPHUAJIBHOI'O Pa3HOO06-
pas3usd U BAPUAHTHL JE€NECIIUN, CO-
orsercrByomue rpynmne B. ITo
KosMeH, UMEHHO MOHI'OJIbCKASA
MOMYJALUA ObLIA TEM T'€HETUYE-
CKMM UCTOYHUKOM, U3 KOTOPOTO
«BBIIIJIM» HE TOJBKO AMEPUKAH-
CKHE€ 3STHUYECKHE  TPYIIHI,
HO U CUOUPCKHUE.

Cubups x0T U PUTYPUPOBA-
Jla B TUIIOTE3aX KAK BO3MOJXKHAA
papoAruHa AMEPUHIOB, HO BCeE-
pbE3 HE pPACCMATPUBAIACH IOY-
TH HUKEM. [IJ1s1 3TOro 6blja BEC-
Kasg INpUYMHA: B TI'eHO(MOHAAX
OGOJIBIIUHCTBA U3YYCHHBIX 3THU-
yecKux rpynn Cu6upu mnpucyr-
CTBOBAJIX TOJIBKO Tpu (A, C, D)
U3 YETBIPEX AMEPUKAHCKUX TU-
noB MTJHK. /lesio B TOM, 4TO OJ1-
HUM U3 F€HETUYECKUX KPUTEPU-
€B JUII OTHECCHHSI KAKOU-THOO
A3UATCKON MONYJALMU K YUCITY
OCHOBATEJIbHUL] AMEPUKAHCKUX
3THOCOB IPHUHATO CUYMUTATh Ha-
JIMYME BCEX YETBIPEX BAPUAHTOB
MT/JHK. BO3MOXHBIX KaHAHA-
TOB H4 TAKYIO POJIb BUJEIU
B MOHT'OJIAX, KUTAHI[AX U TUOET-
aX, TAaK KaK IIOKa3aTeau CyM-
MAapHBIX YACTOT BCTPEYAEMOCTU

rpynn A—D nHaubojee BBICOKH
(48.5,45 u 37.1% cCOOTBETCTBEH-
HO) B I'€HO(POHJAX UMEHHO 3TUX
Hapoaos LenrpanbHON U Boc-
TOYHOM A3UM.

OpHako K 1996 1. PU.Cykep-
HUK U E.B.CrapukoBckas OoOHa-
PVKHJIN BCE YETBIPE T'PYIHIIBI
MTJHK n y xureneit Cubupu —
ceBepHBIX anTtaiies [16]. YV Hux
CYMMapHasA 4aCTOTa BCTpEdYae-
MOCTU 3TUX BapuaHTOoB MT/JHK
cocTaBisiia 57%, T.e. Jaxe He-
CKOJIBKO TIPEBBINMIANIA TAKOH XK€
MOKA34TEJIb y MOHTOJIOB U KH-
TAUIIEB.

Tem HEe MeHEE 3TUX JAHHBIX
OBIZIO SIBHO HEZOCTATOYHO, UTO-
Obl paccMmarpusath IOxuHy0 Cu-
OUpPb KAK NPAPOJUHY MEPBLIX
amepuxannes. ClefoBalO U3Y-
YUTb MUTOXOHJPHUAJIBHBIE I'€HO-
MBI U JPYTUX 3THUYECKUX I'PYIIII,
Hacesiomux OxHyo 1 BocTou-
Hy10 CUO6UPD, TJ€ KUBYT XAKACHI,
MIOPIIBI, TYBUHIIBI, OYPATHI, TO-
danapsl, COMOTHI, I0KHBIC ATTAN-
Obl. MBI NPOAHAJIU3UPOBAIHU
MTIHK 1nByx Hapomos IOxHON
Cubupu — TYBHUHIIEB U OypAT —
U BBIABUIN BEChb HA60p aMepu-
KAHCKUX BapuaHtos [17]. Cym-
MapHas 4aCTOTA UX BCTPEUAEMO-
cTH y OypAT cocrTasasana 52%,
a4y TYBUHLEB — 72,y IIOCJIEJHUX
OKa3aJ1aCh CAMOM BBICOKOM IS
KOpPEHHBIX kuTejaern Cubupu
U 4acToTa  BCTPEYAEMOCTH
O-HYyKI€OTUIHOM aenenuu
(13.9%), KoTOpas MapKUpYET
MHUTOXOH/IPUANBHYIO I'PymIy B.

C 4eM CBA34Tb BBIABJIEHHBIE
F€HETUYECKUE OCOOEHHOCTH Ty-
BUHIIEB 1 6YypsAT? [IOCKONIBKY 062
HApOJad OTHOCATCS K LIEHTPAJb-
HO43UATCKOMY aHTPONIOJIOTHUYE-
CKOMY THUIIy, JIOTUYHO NPEJIO-
JIO)KUTH OOIMHOCTb HUX IIPOMC-

XOXIACHUA C COBPCMCHHBIMHU
MOHIOJIAaMH —. TUIIUYHBIMHU
NpEACTABUTC/IAMU CHTPAJTIBHO-
A3UATCKUX MOHT'OJIONJOB.

He nporuBopedyuT  JIOIUKE
U IIPEJNOJNONKEHUE O TOM, 4YTO
TCppI/ITOpI/II/I HBIHCIHIHUX TbeI
1 Byparum OblIM  3dCEJIEHDI
B 30Xy PAHHEIO U CPESHErO
[14JIEOJINTA JPEBHEUIIUMU MOH-
rojaonziaMyu. B moab3y BTOPOTO
OOBSICHEHUS CBUJIETEIbCTBYIOT
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Pacnpocmpanenue ocnoénolx 2pynn wmHK — A, B, C, D —

8 2eHOPoMnIaAX HeKOmMOPbuLX HAP00068 A3uu. Buono, umo cpeou
6CeX IMUX ASUAMCKUX MOH2ZOAO0UOOE CYMMAPHbLLE UACTOMbL
ecmpeuaemocmu wemuoipex eapuarnmos umJHK naubonee 6b.coxu
Y cuobupcrux — oypam, armatit,e6 1 0COOeHHO Y myGUHIUECE.
HmeHno amumu 2pynnamu xapaxmepu3yemca abopuzenHoe
nacenenue Amepurxu, n03MmMomy MONHO NONAAZAMb, UINO €20
ocnosamenamu u Ol npeoxu CubupcKux 3Mmmnocos.

HAXO/IKM HMWKHEIAJICOJUTHUCC-
KUX MaMATHUKOB Ha AJTae
u B IIpubaiikanabe, AEMOHCTPHU-
pyloImue MpPEeEeMCTBEHHYIO CBSA3b
C ApPXCOJOTUYECKUMHU KyJIBTypa-
MM MOHIOJIUM, A4 TAKXE I1aJ€0-
KJINMATHYECKUE JIAHHBIC O JIO-
KaJIbHOCTU YETBEPTUUYHOTIO OJie-
JeHeHus Ha iore Cubupu. Cie-
JJOBATENbHO, BBICOKHE CyMMap-
HBIE YaCTOTBHl BCTPEYAEMOCTHU
rpynm A, B, C, D B renodoH1ax
TYBUHIIEB U OYpAT OOYCJIOBICHBI
MIPOUCXOXKJIECHUEM 3THX HAPO-
JIOB OT IPEBHEHUIIECIO HACEJIICHUS
LeHTpagbHOI A3uu, yXKe 006ma-
JABIIETO BCEMU OCHOBHBIMU Bd-
pHaHTAMU MHUTOXOH/IPUAIbHOMN

JHK. OaHaKO HEJIb3s MCKIIO-
YUTH, YTO YACTOTA UX BCTpEUae-
MOCTH MOTJIA BO3PACTH 11O CPAB-
HEHUI0O C [EPBOHAYAJIbHBIM
YPOBHEM B TeHO(MOHJAX MPEL-
KOBBIX TIONYJAIIMH TYBUHIIEB
u O6ypsaT B Xoj/€ 60Jie€ NO3AHUX
MUTPAIUH, NPUMIEAMNNXCI Ha
OGPOH3OBBII BEK U PAHHEE CPEJ-
HEBEKOBBE.

[To HamuM IpPEABAPUTEb-
HBIM JAaHHBIM, B TIeHO(OHJIAX
IOKHBIX 3BCHKOB, COMOTOB, Xa-
KACOB M IOKHBIX QJITANIIEB TaK-
JKE COJEPXKATCSI BCE YETBHIPE
rpynnsl MTJHK, npuyem ¢ go-
BOJBHO BBICOKMMH YaCTOTAMH.
Kpome TOoro, 4To npuMedaTenb-

HO, Y KOPEHHOTO HacejneHus by-
PATHU MBI OOHAPYKUIU HAUOO-
Jiee JPEeBHUE BAPUAHTBHI MAKPO-
rpynnsl M, K KOTOPO OTHOCAT-
Csl, HAIPUMED, AOMNOJHUTEIIDb-
HbI€ K OCHOBHOMY Ha60py I'DYII-
nsl E, G, Z, HalJJCHHbIE, KAK YIIO-
MHWHAJIOCh, Y A43UATCKUX MOHIO-
s1oujos [18].

WTak, HA OCHOBAHUU PE3YJIb-
TATOB UCCJIESOBAHUA ITOJTUMOP-
pusma MHUTOXOH/JPUAJIBHON
OHK Mbl mmosaraem, 4TO HA4ajao
arHocam Hosoro Csera panu
IIpEJKU TYBUHIIEB U OypsT, 34CE-
paBmine reppuropuun IOxHOU
u Bocrounoit Cubupu. Takon
BBIBOJ| NOJATBEPXKJAEH B HENAB-
HUX MCCIEJOBAHUAX Y-XPOMO-
COMBI — €lIlle OJJHON BBICOKOWH-
(GOpMATUBHON TI'€HETUYECKOU
CUCTEMBI, KOTOpasd, B OTIHYHE
or MTIHHK, mosBosger m3ydarb
3BOJIIOIJUOHHOE POJCTBO MEXAY
HApPOJAaMHU C Y4YE€TOM BKJIaJa
MYKCKUX JIMHUMA. MBI yKe OTME-
4aJy, 4YTO AMEPUH/ABI, HA-JCHE
U 3CKAJIEYTHl (BKIIOYAsd 43UAT-
CKHX 3CKHMOCOB) HUMEIOT YHHU-
KaJIbHBIM BAPHAHT Y-XPOMOCO-
MBI ¢ MapkepoMm DYS199T. T'ene-
TuKU 13 CIIA o6HAPYXWUIU B I'e-
HO(MOHAE AJITANLEB U KETOB (Ma-
JIOYMCIICHHOIO HApoja, pacce-
JIEHHOI'O B HU3OBbAX U IIO CPEJ-
HEMY T€YEHUIO EHncen) Bapuan-
Thl Y-XPOMOCOMBI, KOTOpBHIE
MOJKHO PAaCCMATPUBATbH B Kaue-
CTBE TIPEAIECTBEHHUKOB €€
amMepukaHckoro tuna [19]. bo-
Jlee TOTO, JeTAJbHbIM AHAIU3 CH-
OMPCKUX U AMEPUKAHCKHUX Ba-
PUAHTOB MYXCKOI IIOJIOBOM
XPOMOCOMBI ITPUBEJT UCCIEL0BA-
TE€JIEU K BbIBOJY, YTO KOPHU CHU-
OUPCKOTrO THUNA TAHYTCS K €BPO-
[IECOUJaAM.

K 1999 1. KOJUIEKTUBOM MC-
CJIEJJOBATEJICH U3 PA3HBIX CTPAH
IIPOCJIEKEHA U3MEHYUBOCTDL Y-
XpoOMOCOMBI 6osee yem y 2000
4yeaoBeK u3 60 MOmyJSIIUN MU-
pa, BKaro4as 19 rpynm KOpeHHO-
I'O HACEJIEHUA AMEPUKHU U 15 3T-
HUuuyeckux obmuocren Cesep-
nou Asuu [20]. B pesynbrare Bbl-
ACHUJIOCH, YTO CYHIECTBYIOT IIO
MEHbIIEN Mepe€ ABAd OCHOBHBIX
TUNa 3TOM Xpomocomel (1C
u 1F), koTopeie MOIJIN OBl IPU-
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BECTHU K IIOABJICHHUIO €€ AMEPU-
KAHCKOM JIUHUU. K 3THUYECKUM
IpynnaM KOPEHHOTO HACEICHUs
AMEpPUKH TEHETUYECKU HAUOO-
jiee OJIM3KHUMHU OKA3AJIHUCh KETBI
U cenbKynbl. OCHOBBIBASICH HA
pacnpegenenuun 1C u 1F Bapu-
AHTOB Y-XPOMOCOMBI B MOMNYJIA-
nuAx A3uum U AMEPUKHU, UCCIIE-
JIOBATENN CUUTAIOT, YTO AMEpPU-
KAHCKUU KOHTHUHEHT OBbLI 34Ce-
JIEH B XoJe 6o0Jjiee 4eM OJHOU
MUTI'PALIUU BBIXOJAILIAMU U3 006-
IIUPHOTO PErHOHA, OXBATBHIBAIO-
mero reppuropuun Ilpubaiika-
JIbsl, 3a6aKKanbsi, 6ACCEMHOB AH-
rapel u Enucesd, a takxke CagHoO-
AJITaNCKOTO HATOPDA.

TaxuMm 0OpaszoMm, CyAs 1O MO-
JIUMOP(PU3IMY MYXKCKOU II0OJO-
BOM XPOMOCOMBI, II€HTPAIbHbIC
parionsl CUOUDPHU TOXE MOIJIHU
OBITh NPAPOJUHOIN AOOPUTEHOB
Amepuku. Ecin Ke nCXonuTp U3
COBOKYIIHOCTH CBE€JECHUI 00 H3-
MmeHuuBocTu MTHHK, Mapkupy-
IOIEH KEHCKHUE JIMHUHM, U Y-
XPOMOCOMBI, OTPAXKAIOUIEN IBO-
JIIOIIUIO MYKCKUX JIMHUH, HAMIpa-
MIUBAETCS BBIBOJI O CMEIMIAHHOM
AHTPONOJIOTHYECKOM COCTABE
MEPBBIX CUOUPCKUX MUTPAHTOB,
MOMABMIUX B AMEPUKY: OHU ObI-
JIU, IO BCEY BUJMMOCTH, TOTOM-
KaMU €BPOIEOUJHBIX MYKUUH
U MOHT'OJIOW/ITHBIX JKCHIIUH.

O TOM, 4TO MUTPALIUI B AMeE-
PHUKY 6BLIIO HECKOJIBKO U ITPOUC-
XOJUIN OHU B PA3HOE BpEMH,
CBUJIETENbCTBYET pacHpejese-
HUE MYKCKUX U KECHCKUX I'€HE-
TUYECKUX MAPKEPOB Y KOPECH-
HOI'O HACEJIEHUs AMEPUKAHCKO-
ro KOHTUHEHTA. 3AMEUYEHO, YTO
4acToTa BCTPEYAEMOCTH
DYS199T BapuaHTa Y-XpOMOCO-
MBI YBEJIMYUBAETCS B HAIIPABJIC-
HUU C CEBEPA HA IO U JJIOCTUTAECT
nouytu 100% y aBOpPUTEHOB, XKU-
BYIIUX B BBICOKHUX IIHPOTAX
IOxHOM Amepuku. Ty xe TeH-
JNCHITUIO TPOSIBJISET U 4ACTOTA
JKEHCKUX MUTOXOHJPHUAIBbHBIX
M4pKEPOB, IPHUYEM OCOOEHHO
YETKO OHA BBIPA’KEHA B OTHOLIEC-
Huu rpynnsl B. Takoe pacnpe-
JIEJIEHUE YaCTOT BCTPEYAEMOCTH
TEX U APYIUX MAPKEPOB MOTJIO
OBITH OOECIIeYeHO HE OJIHOMH,
4 HECKOJIBKUMHU MUIPALIUIMU:

Cesepnuiil
JTedosumutit okean

Yyromceroe

bepunzos
npoaue

Mmope

Oxomcroe
Mmope

Mooenu npoucxonoenus KoOpernnozo nacerernusl Amepuru.

1o oonoti u3 nux (1), npeoxamu amepPpuxanckux abopuzenos
66l HE3ABUCUMO MUPUPOBABULUE BbLX00UYbL U3 0B)X
UCMOUHUKOB, DACNOAAZABUIUXCA Ha meppumopuu 3anaonotl
Cubupu u batixarscrxozo pezuona. Muzpanmuo. 00HOL 60NHbL
mozenu necmu A, C u D 2pynnot mm/[HK u 1C eapuarnm myxrscrKoll
NON0BOL XPOMOCOMbL, d 86MOPOLL — aunuu mmAHK epynnot B u IF
mun Y-xpomocomor. 110 opyzoili mooenu (2), 3acenenue Amepurxu
NPOUOULNIO 8 X00€ He MeHee 08YX MuUupayuil, Ho U3 00H020
obuuprozo peeuona, oxeamuoiéaguiezo 03. baixan

u npunezarouwjue K nem)y meppumopuu Caano-Armaiickozo
nazopoa, baccelina Aneapel, eepxoeuil Jlenor u Enucesn, a maxice

Cegeprnoti Monzonuu.

KaX71asg BOJIHA MUTPAHTOB IpPH-
BHOCHJIA JOINOJHUTEIbHBIE TeE-
HETUYECKHUE 3NEMEHTHL. [loaTo-
MY B I'eHO(OHJAX HACEICHUSI
CeBepHON AMEPHUKH ITOMUMO
M1aJ€OEBPOIEOUJHOTO THUIA Y-
XPOMOCOMBI CYIIECTBYIOT TAKKE
U MOHTOJIOUJIHBIE BAPHUAHTHL
[IpuMedarTenbHO, YTO HA CEBEPE
3TOH YaCTH MATEPHUKA Y KEH-

CKOI'O KOPEHHOI'O HACEJIECHUSI
BCTPEYAIOTCSA HE TOJNbKO THUIINY-
HO MOHI'OJIOMJHBIE I'PyHIbl (A,
C, D n B Mmenbmen mepe B) mu-
ToxoHApuanbuon JHK, no u Ba-
PUAHT, POACTBEHHBII €BPOIICO-
UAHON rpymnme X U IPOU30UIE]-
mui He MeHee 15 ThIC. JIeT Ha-
3a. OTa rpynna XxapakrepHa g
COBPEMEHHOTO HaCEJIEHUA
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IOro-3amaguon A3sum m Oro-
Bocrounoit EBporirl, HO HE 06-
HAPYKEHA MOKa Yy A460PUTEHOB
Cubupmu.

Taxkum 06pa3oM, UCTOPUA 34-
cenenns AMEPUKH YEIOBEKOM
MPEACTABIACTCA JJOBOJIBHO
CJIOKHOM. OJHAKO MOXKHO CYH-
TATh JIOKA3a4HHBIM, YTO B JIPEB-
HEUIIUX MUTPAIUAX NPUHUMA-
JI1 y4adCTUE PA3HBIE €BPA3UU-
CKHME MONYJALINU — U MOHT'OJIO-
UHBIE, U EBPOIIEOUHBIE, U CME-
IIAHHBIEC B PpACOBOM OTHOIIEHUH,
AHAJIOI'U KOTOPBIX MOKHO HAUTH
Cpean COBPEMEHHBIX XHUTEIEU
LHEHTPAIbHON yacTu CUbUpH.

I[Iponecc mNmEPBOHAYAJBHON
KOJIOHU3A1IUU AMEPUKAHCKOIO
MAaTEPUKA, BOCCO3JAHHBIN C I1O-
MOIIBIO MOJIEKYJSPHO-TEHETH-
YECKUX METOJOB, BO MHOIOM
COTJIACYETCSA C BBIBOJAMH AHT-
pOIOJIOTOB MU APXEOJIOTOB HA
cent cuer. Tak, HapuMep, JaH-
HBIE TEHETUKOB COBMNAJaloT
¢ mHeHueM B.I1.Anekceena, cuu-
TABIIETO, YTO MAJIEOEBPONECOUT -

Jiutepartypa

Do =

Has NpuMeCb y a60pUIEHOB
AMEpPHUKHU NTOSABUIIACH €IIE 10 OT-
kpoiTua Hosoro Csera Konym-
60M [21]. ECTb M apX€On0OTrudec-
KO€ TOATBEPXKAECHHE  HAEH
O CMEIIAHHOM aHTPOIOJOTHYE-
CKOM COCTABE€ MUI'DAHTOB — He-
JaBHME HAXOJKH Ha TEPPHUTO-
puu AMEPUKN MYMHUM U3 IEMle-
pbI JIyXOB M CKEJI€Ta KEHHEBUK-
CKOT'O YeJIOBEKA (BO3PACT OKOJIO
9500 ner). UX KpaHUOJIOTUYEC-
KHE XAPAKTEPUCTUKU CBUJEC-
TENbCTBYIOT O HECOMHEHHOM
CXOJICTBE CO CTPOEHUEM Yepena
€BPOINECOU/IOB.

* ok %k

PesyapraTel MOJIEKYJIAPHO-
IF'€HETHUYECCKUX I/ICCJIC,IIOB;IHI/II;I
Npo6IEMBl IPOUCXOXKJEHUA KO-
PEHHOI'O HAacCeJeHUA AMEPUKU
B MOJHON MEPE OTPAKAIOT BCIO
CJIIOKHOCTb HCTOPHUKO-3BOJIO-
LIUOHHBIX IPOLLECCOB, COIPO-
BOX/IABIIUX JTOKOJTYMOOBY KOJIO-
Huzanuio. K coxkaneHuio, reae-

THUYECKHUE METO/IbI IOKA HE NPU-
HECJIU YCII€Xa B MOUCKE BIIOJHE
KOHKPETHOHN Treorpaduyeckon
npapoAuHbl. B Hacrosmee Bpe-
MsA €€ MOXKHO CBA3BIBATbH C JO-
BOJIBHO OOHIMPHBIMU TEPPUTO-
pusmu Cubnupu — 3a6auKanIbeEM,
[Mpubankanbem u CagHO-ANTAN-
CKUM peruoHoMm. Hazpeemcs, 6y-
JyIIUE HCCAENOBAHUA CUOUP-
CKUX 3THOPACOBBIX I'DYNII NPH-
HECYT GOJBIIYIO yIa4y, U MBI y3-
HAa€M TOYHBIEC KOOPJAMHATHl MEC-
Ta OOUTAHUSA JIOAEH, KOTOPbIE
NEPBBIMU IIEPECETMINCh B AMe-
PHKY M IOJOXWIN HA4AJIO0 a00-
PUTEHHBIM 3THOCAM 3TOTI'O KOH-
THUHCHTA.

PaGora moamepzkana Poc-
curickum GpougOoM dyHAA-
MEHTAJABHBIX HCCIEIOBa-
HUM (mpoexrt 99-06-80430)
u deagepansbHOU IEIE€BOH
HAYYHO-TEXHHYECKOH NPO-
rpammoin <«IIpuopHuTETHBIE
HAaNIpaBJI€HHA TE€HETHKH»
(mpoekxt 99-04-30). =
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AcTrpodusuka

Camasa gpanexaa Hosasa

Hauas cBoe niyremectsue 70 MIH
JIET HA34[], KOI/la Ha 3eMJIe €Ile I'ys-
JIA JIMHO3aBPBI, CBET OT 3TOM 3BE3/-
HOM BCIIBIIIKH HpCOI[OJ'ICII TUTI'aHT-
CKO€ PACCTOSIHUE MEXK/Y I'ATAKTUKON
NGC 1316 u 3emieit u 661 3aUKCH-
POBAH TEJIECKONOM AHTY U3 CUCTEMBI
Ouenp 6oapmoro reneckona (VLT)
EBpONENCKON I0)KHON OOCEPBATO-
pun B Yman. AHAIM3 ITOJYYEHHBIX
CHUMKOB, IIPOJEJAaHHBIN I'DyNIOH
UTANbIHCKUX ACTPOHOMOB IOJA PY-
koBojacTBOoM M.J.Banne (M.D.Valle;
Actpodusuueckas ob6cepBaTopus
B Apuerpu, PropeHIUA), MOKA3AI,
YTO 3APErUCTPUPOBAHA BCIIBIIIKA Ca-
MOM jganekor Hoso# u3 Korpa-an6o
HAOJIIOAABIINXCS ',

«Hosas 3Bezpma» (mar. «Stella
Nova»), nnn npocto «Hosasg», — Tax
YK€ HECKOJBKO CTOJIETUH A4CTPOHO-
MBI HA3bIBAIOT HCOXUIAHHO ITOABJIA-
IOIIMECS HAa HOYHOM HEOE CBETHIIA,
KOTOPBIE 34TE€M IIOCTCIEHHO MEPK-
HYT M Y€PE3 HECKOJIbKO HEJENb BO3-
BPAIMIAIOTCA K M3HAYAJIBHO MAJIOU
cseTumocTu. Korzga 310 gABIEHHE
NPOUCXOAUT B HameHn lanaxkTuke,
€ro MHOIAA yJA€TCS 3AMETUTH JaXKe
HEBOOPYKCHHBIM IJIAa30M. A MOIIIHBIE
TENECKONBl NO3BOJNAIOT yBUAEeTh Ho-
BYIO AK€ B COCEIHUX I'AJIAKTUKAX.

TonpKO BO BTOPOI IOJOBUHE
XX B. aCTPO(MU3UKU HAYAIU ITOHU-
MaTh MEXAHHU3M BCHbIIIEK HOBBIX.
OKa3a710Ch, YTO 3ITO TI'PAHAMO3HOE
ABJICHUE BCErld IPOUCXOLUT B CUC-
TeMaxX ABOWHBIX 3BE€3[, I'le OJUH U3
KOMIIOHEHTOB — XOJIOJHBIA Kpac-
HBIM KAPJMK, 4 €I'O0 KOMIAHbBOH —
MaJIEHbKUI, HO 60Jic€ MAaCCHUBHBIN,
IUIOTHBIM U FOPAYUI GENbId KapIUK.
Ecnu 3T JBE 3BE3/1bI 06PAIAIOTCS
IIOGIM30CTU APYT OT JAPyra BOKPYT
OOIIETO IEHTPA MACC, TO OENBIN Kap-
JINK CPBIBAET I'a3 C IOBEPXHOCTU XO-
JIOJIHOTI'O COCE/lAd U HAKAIUIMBAET €r0
Ha CBOEH ropsAder NOBEPXHOCTU L0
TeX MOpP, MOKA Pa3BUBINAACA TEILIO-
Basg HEYCTOUYMBOCTb HE 34CTABUT
3TOT Ta3 (B OCHOBHOM BOJOPOJ)
B30PBATBHCSI HANOJOOUE BOJOPOJ-
HOM 60MOBL. DTOT B3PBHIB HA HEKOTO-
poe BpeMma aenaetT HoByio OlHUM U3

' ESO Press Release 17/00, 28 July 2000.

APpYANUIIUX OOBEKTOB T'aAJAKTUKHU.
IIpOyKTHl B3pbIBA CPBIBAIOTCS C I1O-
BEPXHOCTU OEJIOIO KaAPJIUKA U OKY-
TBIBAIOT CHAYAJIA €rO, 4 3dTEM U BCIO
ABOMHYIO cucTeMy. lopsadynil raso-
BBI IIAp PACHIUPAETCA CO CKOPO-
cTbhi0 0KOJI0 1000 kM/c. [TocTeEneHHo
I'a3 OCTBIBAET, CTAHOBUTCA IPO3payd-
HBIM; IPKOCTb HOBOW yMEHbIIAETCH.
3a HECKOJBKO Hejenb HoBad usnyya-
€T TJIaBHBIM OOpPa30M B BHJE CBETA
sHepruio nopAaka 10°° Jx; Hame
CoJHIIE MOXKET M3Jy4UTb CTOJbBKO
JK€ SHEPTUU JUIb 32 10 THIC. JIET.

B ornuune ot B3pniBa CBEPXHO-
BOM, IIOJHOCTBIO PA3PYLIAIONIErO
3B€3/Y, B3pbIB HOBOM, XOTA U O4YEHDb
MOMIIHBINA, KaTaCTPO@B B CUCTEME
BOWHOWM 3BE3/ibl HE BBI3bIBAET. [1O-
CJI€ B3PbIBA OEJIBIA KAPJIUK HPOJOJI-
JKAET 3a6UpaTh I'a3 C NMOBEPXHOCTH
COCeNHEN 3BE3/bl U, BHOBb HAKOIIUB
€TI0 B JJOCTATOYHOM KOJIMYECTBE, yC-
TPAaWBACT HOBBIM ATOMHBIN B3PBIB.
IIo pacyeram, THUINYHOE BpPEMA
MEXIY B3PBIBAMHU y OJHOM TECHOM
JBOMHON Iapel, OO'bCJUHSIONCH 6e-
JIBIA U KPACHBIA KapJIMKU, IOPAAKA
100 TBIC. €T; HO MOCKOJBKY TAKUX
CUCTEM B KOKJOU I'aJIaKTUKE MHOTO,
BCHBIIKA HOBBIX IPOUCXOAAT J10-
BOJIBHO 494CTO — B KPYIIHBIX TI'dJIAK-
THUKAX HE PEXKE YEM PaA3 B HEJEIO.

V HEKOTOPBIX [BONHBIX 3BE3[
IIOTOK I'a34 HA MOBEPXHOCTb 6EI0r0
KapJIMKA TAK BEJIUK, YTO HEOOXOU-
MO€ Il B3PbIBA KOJMYECTBO BEIE-
CTBA HAKAIJIMBAETCS JOBOJIBHO OBIC-
TPO, BCErO 34 HECKOJbKO JECATKOB
aner. Ilostomy B 20-M CTONETUH AC-
TPOHOMAM Y[ aJ10Ch HAOJIOAATb B Ha-
men [aMakTUKe HECKONIBbKO MOBTOP-
HBIX BCIblmeK HOBOI. 32 9TUMM CHUC-
TEMAMU BEJETCSA OCOOO THIATENbHOE
Ha6II0JeHUE: 34 KOPDOTKOE BpeMsd
B HHUX MOXHO M3y4UTb BCE CTAAUU
HAKOIUJIEHMA U B3PbIBA I'd34.

YT1OOB JETAIBHO Pa306paATHCH
B (PU3NYECKUX IPOILECCAX, IIPOUC-
XOAAUINX HpI/I B3prB3.X HOBBIX
3B€3Jl, ACTPOHOMBI IPEAINOYUTAIOT
HA6I10]aTh GJIU3KUE BCIBIMIKYU B Ha-
men Tanakruke. Ho HabnogeHue
HOBBIX B JAE€KUX I'AJJAKTUKAX UMEECT
CBOI1 OCOOBIN CMBICT: B 3TOM ClIy4dade
HoBass urpaer pojib «CTaHAAPTHOMN
CBEYMU» — 110 APKOCTH BCIIBIIIKU y/a-
€TCs NOBOJBHO TOYHO OIPEJEIUTD
paccroaHue [0 TAJAKTUKH, YTO
OYE€Hb BAXKHO JJIA U3YYEHUSA CTPYK-

Typbel  Bcenennoit.  OO6HaApPyXHB

BCHBIIKY CaMOM Janckon Hoson

B rasaktuke NGC 1316, aCTpOHOMBI

JIOKA34/Id, 4YTO HOBBIE 8-METPOBbLIE

teneckonsl VLT cnocoOHBI 3HAYU-

TEJIbHO PA3JBUHYTb 'PAHULIBI U3y4da-
€MOM 4acTu BeenenHon.

© B.I.CypauH,

KaHAUJaT PU3UKO-

MAaTEMATUYCCKUX HAYK

Mocksa

Mouemy nnorpa nobar
cepbix?

Bo3HukHOBEHHE B XOJE 3BOJIO-
UMY ITUL UX APKOH OKPACKH U IIPU-
4yJIUBEIX (HOpM omnepeHus (B TOM
YHCIEC 3HAMEHUTOIO IAaBJIUHBEIO
XBOCT4) OOBACHAIOT, KAK IIPABUIJIO,
JIEUCTBUEM TIOJOBOTIO OTHOpPA, T.€.
ABHOI'O INPEANOYTEHHUSA, OKA3bIBAE-
MOTO NPEJCTABUTENAMHU OJHOTO I10-
Ja ocob6aM Apyroro. Beibuparomei
CTOPOHOM 4allle BCErO ObIBAIOT CAM-
KU, 4 IEMOHCTPUPYIOT CBOU KPACOTBL
caMUbl. XOTS BKYChl Y CAMOK OJHOI'O
BU/IA MOI'YT BAPbUPOBATH, B LE€JIOM
pacnpepenenue NpeANnOYTEHUN
OOBIYHO YHHUMO/IAJIBHOE, UHAYE TO-
BOPs1, GOJNBIIMHCTBO CAMOK IIPEJIO-
YUTAIOT OJUH TUIL.

B BrICIIEN CTENEHU YJUBUTECIIb-
HBIMH ITIO3TOMY OKa3aJIUCh PE3YIbTa-
TBI, IOJYYEHHBIE AMEPUKAHCKUM OP-
Hurtosorom dO.I'punom' us YHusep-
cureTa mTaTa MOHTAHA U €TO KOJLIE-
raMd 43 JPYIUX YHUBEPCUTETOB
CHIA n Kanazgel Ipy U3YYEHUU I10-
JIOBOTO OT6OPA y OBCAHKU-KPACOTKHU
(Passerina amoena). CAMKM 3THX
HEOOBIIUX IITHUIL, B IICJIOM HAIIOMHU-
HAIOIUX HAIIUX OBCSHOK, OKpalle-
HBl B CEPBbIC HEB3Pa4YHbIC TOHA. 34TO
B3POC/IBIE CAMIIbI, JOCTUITINE [IBYX-
JIETHETO BO3PACT4d, MMEIOT OYEHbD
O6pPOCKOE ONEPEHUE: Y HUX APKO-T'O-
Jay6as rojoBa, posoBarad TIPy/Ab
U TEMHBbIE KPbUIbS C YETKOU 6eon
MOJIOCKOU — 3epKanbleM. Monmojble
caMipbl (FOJOBUKH) AEMOHCTPUPYIOT
O4YE€Hb MIMPOKUH AMANA30H OKpPAC-
KM — OT HEB3PAYHOH CEPO-KOPUY-
HEBOW JJO APKOU, MOYTHU HEOTIUYU-
MOI1 OT TUIIMYHOI OKPACKU CAMI[OB-
JIBYXJIETOK. MEXKAY 3TUMU KPAHHUMU

' Greene E, Lyon BE, Muebter VR. et al. //
Nature. 2000. V407. P1000—1003.
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BAPUAHTAMHU €CTb BCE INEPEXOJBI,
MTO3BOJISIONNE HCCIIEIOBATENAM
OIIEHUBATh OKPACKY OIEPEHUA IO
20-6a/11pHOM LIKAJIE.

W3zyuas o6pazoBaHUue mnap
U T'HE3JJOBAHUE Y OBCAHKU-KPACOTKHU
B IPUMPO/JHBIX YCJIOBUAX, [pPUH U €ro
KOJIZIETU OOHAPYKMJIH, 4YTO CPEAU
MOJIOJIBIX CAMIJOB HauOOJBIIETO pE-
NPOJAYKTUBHOIO yCIE€Xa JOCTUIAIOT
APKO OKpPA4IICHHBIE M, KaK 3TO HU
CTPAHHO, TYCKJIO OKpAall€HHBIE,
a4 BOT CaMIbl C NPOMEXYTOYHBIMHU
BaApUAHTAMU (HAaUbOIEEe MHOI'OYMC-
JICHHBIE B IIONYIALIMM) TepuaT gua-
CKO — HE€ MOIYT 00pa3oBaTb NapPbI
U 3aTHE3JUTHCA. TakuM 06pa3oM, Ka-
JKETCA, BIIEPBBIE I IOJIOBOI'O OTOO-
pa Obu1a OOHAPYXKEHA €r0o AU3PYI-
TUBHAA («pa3peiBaiomasn») dopma,
IIPU KOTOPOU IOBBIIICHHBIC ITAHCHI
Ha YCIEMHOE Pa3MHOXKEHUE UMEIOT
KpalHHUE BAPUAHTBEL, HO OTHIOAb HE
IIPOMEXYTOYHBIE.

OTBET HA BOIIPOC, IOYEMY OBCSIH-
KH-KPACOTKH HEPEJKO MNPEANOYNTA-
I0OT CaMIIOB COBCEM HE KPaCaBIIEB,
OKa3aJICAd JJOBOJbHO TNPOCTHIM. Jleno
B TOM, 4TO C€PBIE (B IPAMOM CMBICJIE)
CaMIBbl MOIJIM YAEPKUBATD OYEHD XO-
poInne rHe3/JOBblE€ YI4ACTKH, O3B0~
IOIUE MPOKOPMUTL OyJyIIUX ITEH-
110B. A 06J1a71aTh TAKUMU Y4aCTKAMH
OHH MOIJIM IOTOMY, UTO K HUM I'OPa3-
JIO TEPIUMEE OTHOCHIIMChH B3POCTBIE
(T.€. HOCTUTTINE JBYXJETHEIO BO3Pa-
cTa) camipl. K 6oJiee spKO OKpaleH-
HBIM MOJIOJBIM CaMIdM B3POCJIBIC
OBITM HACTPOEHBI OUYEHDb aTPECCUBHO
U IOYTHU BCEIAA YCIEIHO UX U3TOHS-
au. CUTyauuIo, OAHAKO, YCIOXKHAET
TO, YTO, COIJIACHO NPOBEJEHHOMY aB-
Topamu ananusy JHK nreHmos, oko-
JIO TIOJIOBUHBI BCEX OOC/IEJOBAHHBIX
KJIaJIOK Y OBCAHKH-KPACOTKHU COJIEP-
JKANM XOTA 6Bl OJJHO AHII0, KOTOPOE
OBIIIO OMJIOJOTBOPEHO JIPYIHUM CaM-
LIOM — HE y4aCTBOBABIINUM B BBIKAPM-
JIMBAHUM IOTOMCTBA. BBIACHHUIOCH
TAKXKE, YTO BEPOSATHOCTD HAUTU «Uy-
JKHUX JIETEH» B THE3/IaX TYCKIO OKpa-
LMIEHHBIX CAMIIOB IPUMEPHO B /1BA pa-
3a 60IBIIE, YEM B THE3/JAX APKO OKPA-
HIEHHBIX. BBIKADMIMBAHUE CEPBIMU
CAMIIAMM HE CBOMX IIOTOMKOB, KO-
HEYHO, HECKOJIbKO CHHXKAET UX pe-
MIPOAYKTUBHBIN yCIIEX, HO BEab 6oJee
apkue (U 6osee OOBIUHBIE) (POPMBL
BOOOIIE HE PA3MHOXKAIOTCS B IIEPBBIN
roji. BopoueMm, 6€3yCIOBHBIM <«Kpa-

CABYUKAM» 3TO BCE K€ YJACTCA: BULU-

MO, CKa3bIBAIOTCA IPEANIOYTEHHUE,

OKA43bIBAEMOE UM CAMKAMU, U JOCTA-

TOYHBINI YPOBEHb ATPECCUBHOCTU IO
OTHOIIEHUIO K B3POC/IBIM CAMIAM.

© AM.THIAPOB,

JOKTOP GHOJIOTUYECKUX HAVK

Mocksa

Bectumentudepa —
PEeKOPACMEH-A0NTOXUTENb
DTU yIUBUTEIbHBIC JKUTEIU MOP-
CKUX IVIyOUH NOXOXKU Ha JJIMHHBIX
(BO 2.5 M) 4yepBEN, TOHKUX HJIHU TOJ-
cTeIX. OHU OOHUTAIOT B XUTHUHOBBIX
TPYOKAX M BO B3POCAOM COCTOSHUU
HC MMCIOT HU PTA, HU KUIICYHUKA.
[TuTaoTCs C IOMOIBIO OAKTEPHUIL,
B BCJIMKOM MHO’KECTBE HACE/IAIOMUX
CHELUATbHBIN OTIE] UX OPIdHU3Md:
GAKTEPUH MOIJIOMAIOT CEPOBOJOPOL
13 KPOBU XO34MH4, 4 B HEE BBIJIEJIA-
IOT OpTraHUYECKUE BelecTsa. [ToaTo-
MY BECTUMECHTHUMEPLl MOIYT XKUTb
TOJBKO Hd MOPCKUX UCTOYHUKAX CE-
poOBOJOPOJA — IOPAYUX I'HIPOTEP-
MaJIbHBIX U3IUAHUAX, XOJOJHBIX BbI-
CAYMBAHUAX WA CKOIUIEHUAX THUIO-
men opraHuku'. BecrumeHntudepnt
pacTyT o4eHb OBICTPO: TPYOKU Riftia
pachyptila u Tevnia jerichonana Ha
rOpSYUX TUAPOTEPMAIbHBIX H3JIHMA-
HUAX NPUPACTAIOT 32 roj HA 10—50
u paxe 70 cm, Lamellibrachia sp.” —
nouru Ha 13 cm. COOTBETCTBEHHO
U IPOJOJIKUTEIbHOCTh HUX JKU3HU
HEBEJIHUKA — HECKOJIBKO JeT. OJHAKO
HOBBIC JAHHBIE TOBOPAT, YTO 3TO HE
BE3Jle TaK: IIOXOXKE, UMEHHO BECTH-
MEHTU@EPHI, TOJIBKO OOUTATENN HE
ropadumux HSHHHHHﬁ, a XOJIOJHBIX
BBICAYMBAHUH, 32C/Iy’KUBAIOT 3BAHUC
PEKOPACMEHA IO JOJITOXKUTEIbCTBY
cpegu r1y6OKOBOJHBIX JKUBOTHBIX.
TakoOM HEOXKHUJAHHBIN BBIBOJI CJI€-
JIAJIA AMEPUKAHCKUE ydeHble U3 IleH-
CUWJIBBAHCKOT'O YHUBEPCUTETA®, UCCIIE-
JJOBAB €ILI¢ HE OINMUCAHHBIA BUJ
Lamellibrachia sp., KOTOPbII JOCTHU-
raer JByXMETPOBOU IVIMHBI U OOUTAET

' Manaxoe BB, Ianxur C.B.BecrumenTude-
pBl — GECKHUIIEYHBIE GECIIO3BOHOUHBIC MOP-
CKUX ITyOuH. M., 1998.

* Hecuc KH. Oa3uCh 5KU3HNA HA THPOTEPMAIIb-
HBIX M3JIUSHUAX POKIAIOTCS U YMUPAIOT OBIC-
Tpo // Ipupoaa. 1995. Ne10. C.54—55.

* Bergquist D.C, Williams FM, Fisher CR. |/
Nature. 2000. V403. Ne6769. P499—500.

H4 XOJIOJJHBIX BbICAYUBAHUAX YIJIEBO-
JIOPOJIOB HA CEBEPHOM MATEPUKOBOM
CKJIOHE MEKCUKAHCKOI'O 3a/1MBA.

C noaBOAHOrO anmapara «/>KOH-
coH Cu-JIMHK» Ha MOPCKOM JHE (TJ1y-
6uHa 540 U 560 M) ObIIM BBHIGPAHBI
22 rpynnel BectuMeHTUdEpP. Bepx-
HHE KPasd UX XUTHHOBBIX TPYOOK 110-
KPaCWIHN C IIOMOUIBIO MAHUIIYIATOPA
roayboi Kpackom. Merunu ux
B 1994, 1995 n 1997 rr., a 4yepes rox
HU3MEPAIN IPUPOCT TPYOKU OT METKU
JI0 mepegHero kpad. Pocr Bectumen-
TU(dEP MOXKET MNPOUCXOAUTH KaK
C mepeJHero, Tak U ¢ 3a/JHEr0 KOHLA,
HO B OCHOBHOM criepeaiu. OKa3a10Ch,
YTO NPUPOCT MEYEHBIX OCOOEH B OJ-
HOW TPYNIIE U IIPU OJHOM U TOU XK€
JUIMHE TeJd PA3JUYAeTCA HA OJIUH-
ABa mopsAzaka. IIpumMeHus maremaTu-
YECKOE MOJICIMPOBAHUE, YCTAHOBU-
JIM, YTO pa3zMep BeCTUMEHTUdED YBe-
JINYUBAETCA, SKCIIOHEHLIUATIbHO MIPHU-
OIMKAACh K CBOEH OKOHYATEIbHOU
BenuduHe. VMHBIMM CIOBAMH, YEM
JIUHHEE TPyOKa (T.e. 4yeM crapuie
JKUBOTHOE), TEM MEJJIeHHEE pocT. Ta-
Kas JUHAMHUKA POCTA BIIOJIHE OObIYHA
IJISL PBIO, IBYCTBOPYATHIX MOJIIIOCKOB
1 MHOTHX JPYI'HX KMBOTHBIX. OTHO-
CUTEJIBHO OBICTPO (B CPEAHEM HA 4—
5, MakcuMyMm 10 10 cM B rof) pacryr
TOJBKO CaMbl€ MaJCHbKHE (MOJIO-
Jbl€) JIaME/UINOpaXUu, HE [JIHHHEE
HECKOJIbKUX CAHTUMETPOB. CKOPOCTh
JK€ POCTA CTAPBIX OCOOEH HE IPEBBI-
HI4eT 2 MM/TO/I, U BO3PACT UX OL€HEH
Kak MUHUMYM B 170—250 net! Cpenn
OJUHOYHBIX MOPCKHUX JKMBOTHBIX
(KOJIOHHUAIbHBIC, HANPUMEP KOpaJl-
JIBI, MOTYT KMTb BEKAMU'), U HE TOJIb-
KO I'TYyOOKOBOJHBIX, 3TO, IOXOXKE, pe-
KODJ.

XO]IOI[HbIC BBICAYNBAHUSA YI'JICBO-
JOPOJIOB HA MATEPUKOBOM CKJIOHE
XApAKTEPU3YIOTCA, B OTJIHUYUE OT
KpariHe HECTAOUIbHBIX ITOPSAYUX U3-
JUMAHUHN, GOJBIIMM HNOCTOAHCTBOM:
NPpUOIU3UTENBHO OJUHAKOBAA CKO-
POCTb COXPAHAETCS Y HUX B TEYECHUE
TRICAYEneTUH. [TIOTOMY-TO U MOIYT
TaM Pa3BUBATLCSA CTAOUIBHBIE COO0-
IIECTBA U3 OYEHDb [JOJIIOXKUBYLIUX
JKUBOTHBIX U TE€X, KTO IIOCEAECTCA HA
HUX, IUTAETCA UMH U T.J.

© K.H.Hecwuc,
JIOKTOP 6GUONIOIHYECKUX HAYK
Mocksa

" Hecuc KH. Kopaun — CBEPXJOITOKATEND? //
[pupopa. 1992. Ne5. C.108.
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Kapuec y mepgBepen

I'pynna nccnegosareneit us len-
TPAJIBHOJIECHOTO OUOCPEPHOTO 3a-
IIOBEJHUKA, PAaCIIONIOKEHHOTO
B TBepckoit 06J., HA BOJOpa3jeie
Boaru u 3anapgHoi JBUHEBL, U3y4UIa
60oJsie3HU 3y60B y O6yporo MeaBejd,
HUCITOJb30BAB /I 3TOTO 45 YEPENOB,
COOpaHHBIX 32 20 JIE€T HA TEPPUTO-
puM 3aIOBEAHUKA M B HEIOCPEJCT-
BEHHOWM OJIM30CTH OT HEro. Pasjgenus
BBIGOPKY Ha YETBIPE BO3PACTHBIE
rpynnel (1—3 roaa, 4—6 ner, 7—10
u crapue 10), aBTOpPbl OOHAPYKUIH,
YTO HE3ABUCHUMO OT IPOXKHUTBIX JIET
3BEPU YAlLE BCErO CTPAJAIN Kapue-
coM. HavanpHO¥ cTaguu 60JE3HU
(paspyueHue 3mManmn) ObLIU IOJBEP-
JKCHBI JII0ObIE 3YOBl, KDOME IEPBBIX
U BTOPBIX NPEMOJNAPOB (MAJIBIX KO-
PEHHBIX), a TIJIyOOKOMY KapHECy
C OOHAXXEHMEM IYJbIIBl —TPETbU
U 4YETBEPTBIC IIPEMOJAPHL, 4 TAKXKE
IIEPBLIE U BTOPbIE MOJAPHL (60Jb-
mue KOpeHHsle). Yacrora BcTpeyae-
MOCTH KapHUECA Y CAMIIOB U CAMOK HE
ornnyanacek. C BO3PACTOM 60JIE3HDb
nporpeccuposana, u 'y 7—10-ner-
HUX MeABEJEN yxXKe OblI pa3pylmeH
JCHTHUH, 4 HE TOJbKO 3Majb, V 3BE-
pen crapue 10 jeT nopaxeHa jgaxe
IIyJIbIIA.

[IpuunHy Kapueca aBTOPbl BUAAT
B MEXAHUYECKOM IOBPEXKAEHUU 3Y-
OOB MJIM MOBBIIIEHHON HATPY3KE Ha
HUX, NPUBOJALICH K UPE3MEPHOMY
CTHUPAHUIO KEBATCIbHON IOBEPXHO-
CTU. Bugumo, npu pasrpel3aHUU KO-
CTE€N KPYHHBIX MJIEKONUTAIOMINX
y MeJBeJeil MOBPEXAAETCA 3MANb
" CKaJIBIBAIOTCA KYCOYKHN OOJIBIINX
KOPEHHBIX 3y60B, IIOTOMY HUMEHHO
OHU U INOJBEPKCHBI Kapuecy 60Jb-
hIe, 4eM €/1Ba BBICTYIAIOIUE U3 AJIb-
BEOJ PE3Lbl U KIBIKH, WJIH IEPBBIE
1 TPETbU IPEMOJAPDHI (KAPUEC BTO-
PBIX BOBCE HE OTMEUYEH).

V IBYX CTapBIX MEJBE/EH 300J10-
'l OOHAPYXKWUJIM KapUEC Cpa3y He-
CKOJIBKUX 3YOOB, IPUYEM BBI3BAH OH
OBl HEHOPMAJbHBIM CTUPAHUEM
3yOHOH NMOBEPXHOCTHU M3-34 HEIpPaA-
BUJILHOI'O NPUKYCA, OOYCIOBIEHHO-
IO AHATOMUYECKUMU OCOOEHHOCTS-
MM — TaK HAa3bIBAEMBIMU HOXXHUIIC-
06pa3HBIMU 3YOAMHU, CY’)KEHUEM WU
YKOPOYEHUEM HUKHEN YETIOCTH.

Ha ocHOBaHMM CBOUX PE3yJbTa-
TOB MCCJENOBATENN JETAI0T BBIBOJ
0 (PU3MOJIOINYECKOM HEOIATOIONY-
YUY HNONYIALUN Oyporo MeJBEAs
B 3aTTIOBE/THUKE.
dxonorug. 2000. Ne3. C.219—223 (Poccus).

Acnupun onacen
ANg pereu

M3BEeCTHBIA C JABHUX IIOP ACIH-
pI/IHy W AUCTUJICATIUITNIIOBASA KHC-
JIOTA, IPUMEHACTCSA B MEAUIIUHE KAK
JKAPOIOHMXKAIONIEE, aHAIbICTUYCC-
KO€ M TPOTHUBOBOCHAJIUTEIBHOE
CPEACTBO, O6MAAAIONIEE TAKKE CIIO-
COOHOCTBIO NOJAABJIATH ATPETALMNIO
TPpOMOOLMTOB. M3 4uncia IpoTUBO-
IIOKA3aHUHU B (PAPMAKOJIOIMUECKUX
CIPaBOYHUKAX OOBIYHO IIPUBOAATCS
A3B€HHAd OOJIC3HDb KEIyJKa U JBE-
HAJLAaTUIEPCTHON KMIIKUA B (ase
060CTpEHUS, HApYUIEHUA (PYHKIIUU
IICYCHH U IMMOYCK, TIOHMXCHHAA CBCp-
TBIBAEMOCTb KPOBM, IIOBBLINICHHAS
YyBCTBUTEABHOCTb K CAJIMLIUIATAM,
OpoHXMAIbHAA ACTMA. MHOTA acniu-
pUH HE PEKOMEHAYIOT NPUHHUMATb
6EPEMEHHDBIM U IETAM OT T'OJ4 10 Ye-
ThIpEX JieT. M TOJIBKO B Ka4yeCTBC
OCOOBIX YKA3dHUI JOBOJIBHO PEJKO
YIOMUHAETCA, YTO A4CIUPUH, HA3HA-
YEHHBIH JETAM M NOAPOCTKAM IJIS
CHUKEHHSA TEMIIEPATYPBI, MOXKET BbI-
3B4ATb JOJIO HE NPEKPAMAIONYIOCH
pBOTY. A 3TO — OJIMH M3 HAYAJIbHbIX
NIPU3HAKOB 3HIedanonaTuu (1Ices-
JosHuedanuTa), WAL CUHHIPOMA
Perte.

KimHuyeckne M 3KCIEPUMEH-
TAJbHBIE JJAHHBIE 00 3TOM CUHJPOME
HeJaBHO mnpeacrasuan A.M.Benre-
posckuit, HO.barypuna u A.C.Capa-
THUKOB, IPOAHATU3UPOBABIINE COOT-
BETCTBYIOLIYIO INTEPATYDY.

Buepssie, B 1963 1., 06 OMACHBIX
MOCJHEACTBUAX CATULMUIATOB COO06-
MU AMEPUKAHCKUIT Bpay P.Perte: 16
jgeren, 3aboneBmux rpunmnom B Bo
BpeMs 3MUACMUM M NPUHUMABIINX
ACIIMPHUH, YMEPJIHU OT OCTPOU IHLE-
dasonaTum, KOTOpPasgs CONPOBOKAA-
J1ACh AUCTPOdUEN IIEYEHHU U JIPYIUX
BHYTPEHHHUX OPraHos. C Tex mop yc-
TAHOBJICHO, 4YTO CHUHJIpPOMOM Peiie
CcTpajaioT 4—16-1eTHUE JETH, CIy-
4ay 3200JIEBAHUA B3POC/BIX OYEHDb
peaxu. CHHAPOM BO3HUKAET IIPU BU-

PYCHBIX MHQEKIHUAX, HAIpUMEDP
BEPXHUX  JBIXATEJIbHBIX  IIYTCH,
IIpU BETPSHOU OcIie, eClIu H6ONIbHBbIE
NPUHUMAIOT ACIUPUH WUIU JPYrue
CcanuuuIaTel  (KOMOMHHUPOBAHHBIC
npenaparsl CyAb(MaHUIAMULOB
C 5-aMUHOCAJIUIIIOBON KUCIOTOI).
CumnTomMpl 601€3HU (IIOCTOAHHAA
WJIN NOBTOPSAIOMASACA B TeueHUe 12 9
pBOTA, AUapes, BBICOKAA TEMIIEPATY-
pa, anaTus, COHJIMBOCTb) BO3HUKAIOT
yepe3 3—7 gHel nociae HHPUIUPO-
BAHUS WIN COYCTSI 3—5 JHEHU mocie
IIOABJICHHUA CBhIITU HpI/I BCTpHHOfI ocC-
ne. JJajpHEHIee IpOorpecCupoOBaHUEe
COIPOBOXKIACTCA Pa3LPAKUTCIbHO-
CTBIO, ArPECCHUEN, NE€30PUEHTALUEN,
IICUXOMOTOPHBIM  BO30OYXKICHHUEM,
MEHUHIMAAbHBIMU HAPYMEHUAMHU,
MOBBIIEHHBIM (JJO 220 MM) BHYTpPU-
YCPENHBIM [IABJICHUECM, YBCIUYCHU-
€M IIeYCHHU, IpuobpeTaomed 60ue3-
HEHHOCTb IpHU najbnauuu. bes se-
YEHMUSA CUHJPOM 3dKAHUYMBACTCS JIE-
TaJIbHBIM UCXO/I0M B 30—70%.

[Tatorenes cunapoma Pere cBs-
3bIBAIOT C IOBPEKACHUEM MUTOXOH-
JPpUIl, BBI3BAHHBIM CAJIHUIUIATAMU,
B PE3YJIBTATE YETO BOZHUKAIOT OUYECHb
CEpbE3HBIE HAPYHIEHUA MHOI'UX
OMOXMMHUYECKUX NTpOoI1eccoB. Cieny-
€T Y4eCTb, UTO TAKOE K€ TOKCHYEC-
KOC JCHCTBUEC OKA3BIBACT HA HUX
U caM BO3OyAUTENIb UHMEKLIUU —
BUpPYyC. CTAIO OBITh, OO TOBPEXK-
JIAIOMUHN 3(PPEKT YCHIUBAETCS.

BosHukHOBEHUS cuHApOoMa Perie
MOXHO M30€XaTh, €CIU HE INPUME-
HATb CAJIMILIMIATEL, B TOM YHCJIE 4C-
NUPUH, /I JCUYECHU JCTCH Maajue
12 ner, 3a601€BMUX TPUMIIOM, BET-
PAHON OCIOW W APYTUMHU BUPYCHBI-
MU UHQEKIUAMU.

DKCIEpUMEHTANbHASA U KIHMHUYeCKas pap-
maxosnorus. 2000. T.63. Ne2. C.76-80 (Poc-
cnd).

MonexkynapHas reHeTuka.
AnTpononorusa

Upnaupubl He MOXOXXMU HA
APYIMX Ad)Xe reHeTU4YecKHu
[TockonbKy Mpmanana HAXOJUT-
Csl HA CaAMOM 3aMaJHOM U3 bpuran-
CKHUX O-BOB, MOXKHO IPEJINOJOXUTD,
4TO I'€HOMOHJ HUPJIAH[LEB CKIA/bI-
BAJICSI OTHOCHUTEJNbHO HE3ABUCUMO
OT MEPEMEIIECHUI U CMEIIEHNUN, KO-
TOpBlE (POPMUPOBAIN TE€HOTUI €B-
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pOTmenIeB HAa KOHTUHEHTE. [eHeTuKNn
u3 Jly61mHa, NeITasCh NOATBEPAUTD
3Ty TMIOTESY, IPOBEIU CPABHUTEIb-
HBIM aHAINU3 Y-XPOMOCOMBI JKUTENEN
Hipnanauy u Jpyrux €BpoIenLes.

B rpynne u3 221 yenoBeka ObLIU
BBIJIEJIEHBI B COOTBETCTBUU C (haMU-
JMAMU (KOTOPBIE MEPEAAIOTCSA IO
MYKCKOM JIMHUM) CEMb POJOB. YeTbl-
pe U3 HUX — 3TO KOPEHHbIE UPIAH]-
bl (IIOTOMKH I'dJIJIOB), HACENAIOMUE
nposuHnuu Onbscrep, Mancrep, Jle-
crep u Konnayt. Tpu oCTanbHBIX PO-
Jla BEJAYT CBOE IPOUCXOXKJEHUE OT
MOTIAH/LEB, HOPMAHHOB U AHIJIU-
YaH, IOABUBIINXCA HA OCTPOBE MO3-
JK€ KOPEHHBIX UPJIAH/LEB.

OKa3aJI0Ch, YTO JIEBATD I'PYIII I'e-
HOB B Y-XPpOMOCOME MOTYT CJIYKHUTb
I€HETUYECKUMHU MapKepamu. Cpeau
HACEJIEHUA CTPAHBl BCE OHU BCTpE-
4aloTCId C  Pa3HOM  4aCTOTOH,
HO OGOJIBIIUHCTBY UpJIAH[LEB
(78.1%) npucyma rpynmna 1 (ycrou-
4YMBAA I'PYIIA ['€HOB, TECHO CBA3AH-
HBIX JAPYI' C Apyrom). B pojax up-
JIAHJICKOT'O IIPOUCXOXK/JEHUA 4aCTO-
Td €€ BCTPEYAEMOCTH BBIIIE, YEM
y WOTAAHJLIEB, HODMAHHOB U AHIJIM-
YaH, IPUYEM Y FAJIJIbCKUX TIOTOMKOB
3TOT IOKA34TEAb YBEJIMYHUBAETCH
B HAIIPaBJIEHUHU C BOCTOKA HA 3amag,
jocturas makcumyma (98.3%) cpenu
nacenenuda Konnayra, camon 3anaj-
HOU NpoBUHNOUHU. CIETOBATENBHO,
rpynmna 1 NpucyTcTBYET B HCXOLHOM
BAPUAHTE MPJIAHJCKOIO '€ HOTHIIA.

B renodonje npoyux eBponen-
LIE€B 3TA I'PyIa BCTPEUAETCH C pa3-
HOHM 4aCTOTOH, TOXKE YBEIUYUBAACH
C BOCTOKA Ha 3anaf. Tax, B Typuun
oHa oTMmedeHa y 1.8% Hacenenwus,
4y UCIAHCKUX 6ACKOB — y 89%. OTH
I€HETUYECKUE BAPUAIMU, IO MHE-
HUIO aBTOPOB MUCCJIEJOBAHUA, OTPaA-
JKAIOT ~ MUTPALUIO  CKOTOBOJOB
¢ bimxHero BoCTOKa B 3MOXy HEO-
JIUTA.

Nature. 2000. V.404. P.351—352 (Benuko-
OGpuranug).

OxpaHa npupopabl

Opanryran

HO Kpalo nponacrtu
Opanryran — TpeTuu (mocie

MHUMIAH3€ U TOPUJUIbLL) ONMKANIIAI

«POACTBEHHUK» Homo. H3yuyeHue

3TOr'O IPUMATA — BAKHOE CPEACTBO

IIO3HAHMSA 3BOJIIOLIMU YEJIOBEKA, OfI-
HAKO B IOCJIEJAHEE BPEMS ITOT OOb-
€KT HCCIEJOBAHUSA  CTAHOBUTCH
«yXOJAIEN HATYPOU».

Kanaackuit OUOJIOT-IIPUMATOIOT
b.languxac (B.Galdikas) y6exnena:
€C/IIM HE INPUHATH CPOYHBIX MED,
npuMepHo depes 20 yieT OpaHryra’
B €CTECTBEHHOM CPEJE€ IMOJIHOCTBHIO
ucuyesner. COINIACHO MOJACYETAM
K.Ban Cxenka (Cwvan Schaik),
Ha 0.Cymarpa (MHJOHE3HUA), B palio-
HE IJIOIaAblo 24 TBIC. KM?, MOMYJS-
LISl OPAHTYTAHOB yIlaja 34 HOCJIE]-
Hee zgecsTuiaerue ¢ 12 Toic. 10 6500
ocob6eit. Ilepenucbh NPOBOAUIACH
KaK HAa3€MHBIMU CIOCOOAMH, TaK
U C IOMOIIBIO KOCMUYECKOHN U a3PO-
dorocbeMKku. B macmradax xe mia-
HCTbI MX YHUCJICHHOCTDH, JOCTUI'AB-
mast B 1900 r. 315 TBIC. OCO6EH,
B 1998 1. cocTaBua JuIb 27 THIC.
U IPOJOJIKAET CHUKATHCH.

OCO6YI0O TPEBOI'Y BBI3BIBAIOT HE-
GOJIbIIME TONYJALUHU OPAHIYTAHOB
¢ ocrpoBoB Kanumanran (Bopneo)
u Cymarpa, He «OOMIABIIUECT> MEXK-
Iy COOOI THICAYETCTUAMU: PA3TUUUSA
BO BHEIIHEM OOJHKE, MOBELCHUH
U JAKE I€HETHYECKUX XAPAKTEPHUC-
THUKAX, 110 MHEHHIO CUCTEMATHUKOB,
roBopAT 06 UX NPUHAIEKHOCTH
K Pa3HBIM BHJAM, COBCEM YX MaJIO-
YU CACHHBIM.

[Tocnepnee mpucCTaHUIIE CyMaT-
PAHCKOI'O OpaHIyTdHA — HALHUO-
HJIBHBIN NapK «I[YHYHI» — mojBep-
raeTcsi MaCCOBOW BBIPYOKE JIECOB.
He HaMHOTIO Jy4ile IOJOXKCHUC HA
KanuMmaHTaHe: XOTs 3ACHIHAA IIOMIYy-
AU 00€3bsAH MOKA 60JI€ee MHOIO-
YMCJIECHHA, HO 34 IIOCJIeIHEE ABA/1a-
THJEeTHE 4 MJIH I'd J1eCOB U3 13 npe-
BPAIEHO B IUIAHTAIMU MACIUYHON
NaJIbMBI, 4 €lie 1 MJIH ra OTAaH O]
pucossie nosd. Ha o.lBa Hemanbi
Bpe€J NPUYUHUIN JECHBIE IOXKAPHL,
yHUYTOXMUBIIME B 1997 1. 1epeBbsd HA
MO AN 8 MJIH I'd.

HenaBHO  BBIACHUJIOCH, 4YTO
OpPaHI'YTAHBl, OOUTAIOUINUE B TOU UIU
MHON KOHKPETHOIM MECTHOCTH, OT-
JIMYAIOTCA CBOCOOPA3HBIM IOBEAE-
HueM. Hampumep, OpaHTyYTaHEBI, Ha-
cendone OKPECTHOCTH BO3JIE HC-
CJIEZIOBATENBCKON CTAHIMU B HAIIU-
OHWJIBHOM mNapke «[yHYHI», U3AI0T
IIpU COOPYXKEHUU THE34a Irpyboe
(dBIpKaHbE, OTHYTUBAIOIIEE IIOCTO-
POHHUX, 4 UX COIJIEMCHHUKH, KH-

ByIIMe BCEro B 70 KM OT 3TOM CTAH-
UM, HUKOTJA TaK HE IMOCTYNIaIoT.
Jpyro# npumep: 06e3bsIHE, OOUTA-
IOIKE B JIECAX Ha BOCTOYHOM bHepe-
Iy p.Amac, BCKPBIBAIOT MJIOJBI U JIO-
CTAIOT U3 HUX MACJIAHHUCTBIE CEMEHA
[aJbllAMH, 4 UX COPOJAMUYHM HA JPY-
rom G6epery peku JejaaioT 3TO Clie-
IIMAJbHO OYHUINEHHON OT KOPHI Ma-
JIOYKOH.

Ha anTpononorudeckou KoHdpe-
peHuu, cocroasmenca B Jlanne
(CHIA), OBIO HNPHUHATO pEHIEHUE
0 cozganuu «OPaHI'YTAHCKOM CETH»:
IpeAnoIaraeTcs OpPraHU30BATH
MHOZKECTBO MEJIKUX IIYHKTOB /I Ha-
GMIOICHNA 34 5 KUBOTHBIMH U ITPETOT-
BPAEHUA HE3AKOHHOI'O YHHUUYTOXE-
HUS JIECOB. YUACTHUKU KOHQEPEH-
LMU OOPATUIMCH K 300I1ADKAM MHPa
C MPOCLOOHU OKA34Tb B YCHUJIUAX I1O
CHACEHUIO NPUMATOB MATEPUAIb-
HYIO IIOMOIIlb.

Science. 2000. V.288. Ne5469. P.1148
(CIIA).

Okeanonorus

Monop nu Tuxum okean?

[Ipo6irema Bo3pacta Tuxoro
OKEaHa MPOJIOJIKAET OCTABATHCI OC-
TPOJUCKYCCUOHHOU. Ha 3TOT Cuer
UMEIOTCA ABA CyxJeHusa. COrnacHo
OJTHOMY, OK€AH OYE€Hb JPEBHUI, €Iro
UCTOPUA HACUUTBIBAET MHOTHUE COT-
HU MMUJUIMOHOB JIET, 4 MOXET OBbITb,
u 6osnee 1 mapz. COranacHo ApPyromy,
OH Haudanl (OPMHUPOBATHCH JIUIIb
B IOPCKOE BpeMsd, T.€. HE paHee 180
MJIH JIET Ha3a],.

O IpEBHOCTH OKE€AHA CBUJETEND-
CTBYET B IIEPBYIO O4YEPE]Db XAPAKTED
€ro T'EOJIOIMYECKOTO OOpaMICHUS:
3[€Ch BCTPEYAIOTCS MOPOJbI (0puo-
JIMTOBBIC CEpHUU), OOPA3OBABIINECCH
MO0 B yCJIIOBUAX OK€aHa, MO0 NPU-
JIeXAnMUX K HeMy Mopeit. Takue mo-
poabl 0O6HApyXKeEHBI 110 BCceMy Tuxo-
OKCAHCKOMY Koibly. Kpome TOro —
1 3TO €II€ OJUH JOBOJ B IOJb3Y
apesHoctu Tuxoro okeana, —
B 3TOU 06IACTH OTCYTCTBYIOT KAKHE-
au60 TNPUZHAKU CYLECTBOBAHUA
KOHTHHEHTAJIbHBIX MAaCC KaK B Ha-
CTOAIIEE BPEMS, TAK U KOTJa-1HO0
B npoumioM. Pemaromee 3HaYeHUE
B IIPEACTABICHUAX O MOJIOJIOM BO3-
pacre IManuduku NpUJAETCA TOMY
¢akTy, 4TO TIyOOKOBOJHBIMUA CKBa-
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lTeonozuuecxas cumyayus 6 1020-3aNna0HO 0baacCMmU
Tuxozo oxeana (MBemelM KPYIHCKOM 0b603HaAYUeH

U3YuaBULUILCA DALiON).

JKUHAMU HUIJE HE BCKPBITO (KaK
U B MOJIOJBIX OK€AHAX) OTJIOXCHUU
JpEBHEE CPEAHEIOPCKUX.

CaMbple MOCHAEJHUE JAaHHbIE O]~
KPEIUIAIOT TUIIOTE3Y O OOJbIIOU
apesHocTH THXOrO OKEaHa.

Ha cesepe IOxuoro ocrposa Ho-
BOM 3enaHauu B O6J0KE (TeppeiiHe)
3€MHOI KOpbI Takaka xopomo npes-
crasieHbl KeMm6puiickue ( ~500 MiH
JIET) TOPOJIbI KaK OCaJ0YHOTO, TAK
U BYJIKAHOT€HHOI'O IPOUCXOKIEHU,
[IEPECTAUBAIOIINECH APYT C JPYIOM.
K.Monkep (MHCTHUTYT TI€OJOTUHU
U JUHAMHUKHU JuTocdepsl B [€TTUH-
rene, lepmanus)', usyuas Pb-Nd
U3O0TOINHBINA COCTAB B KIUHONHUPOK-
CEHAX M3 YIOMSAHYTOI'O KOMILIEKCA
nopox (Devil River Volcanics), BbI-

' Munker C. // J. Geology. 2000. V.108. P233—
242.

SABUJ HUCKJIIOUUTEIbHYIO PagUOrCH-
HoCTb Pb u ee orcyrcrsue y Nd. Co-
oTHOuEeHus *’Pb/**Pb XapaKTepHBI
JUIA CTPYKTYP CYOJYKIIMOHHBIX 30H,
r/ic IPOUCXOAUT IOIPYKEHUE OKea-
HUYECKUX IUIAT B IVIyOUHBI 3€MJIU.
ITo 3TUM IOKA3aTENAM OOHAPYKUBA-
€TCA CXOJICTBO C PAJJOM APYIUX pari-
OHOB Ob6pamieHus THXOro oxeanHa,
I'ZI€ BBIXOJSAT aHAJOTHMYHBIE IO BO3-
pacty nopojbl: JOro-BocrouHnoit As-
crpanueit, TacManuei, AHTApKTU-
Jo1. Bce aTH paiioHbl aBTOP CBSA3bI-
BA€T B €JUHYIO IOJIOCY, PACCMATPU-
BAEMYIO B KAa4€CTBEC ABCTPANIO-AH-
TAPKTUYECKON OKPAUHBI JIPEBHETO
MaTepuka TOHABAHBI, COMPAKEHHON
¢ TUXHUM OKEAHOM.

TeM caMbIM, apPTYMEHTHUPYETCA
CyIIECTBOBAHME TUXOro OKeaHa yxe
B paHHeM naneozoe, T.e. 0.5 MIpjH

geT Hasaj. Yro xe Kacaercsa 6onee
JPEBHETO BPEMEHU (HEOIPOTEPO-
304), TO TOTJAIIHUN OKEAH UMEHY-

erca apropom IlaneonannuduKon.
© Axazemuk I0.M.IlymapoBcku
MockBa
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Kem 6b1n MenkoHnor?

B 1994 r. HEMELIKUIT AHTPOIIOJIOT
PKnapke (R.Clarke), pab6oras B 3a-
MAaCHUKAX BurBarepcpaHaCcKoro
YHHBEpCUTETA (MoxanHec6ypr,
IOAP), Hamesn B KOPOOKE C KOCTAMU
PA3JIMYHBIX JKUBOTHBIX HEOOBIYHO
BBIIVIAIEBIINE OKAMEHEJIBIE OCTATKUA
HEKOEro cymecrsa. bosee BHUMa-
TEJIBPHOE UX U3YYEHHUE II0KA3AJI0, YTO
3TO — JIEBAs CTOIA U JIOJBLKKA IPEB-
HEHIIETO NMPEJKa YEI0BEKA, OLHOI'O
U3 ABCTPAJONUTEKOB. Mckomaemoe
CYIECTBO MOJIYYUJIO KIUYKY MenKo-
HOT. 3aTeM B JIpyroi kopooke Knap-
K€ OOHAPYXKUI NPUHALJIEKABIINE
TOM k€ 0COOU 06JIOMKHU H60JIbIIEOED-
LIOBOH KOCTHU. M BOT yK€ 4epe3 ABOC
cyrok B nemepe CrepK(pOHTEHH,
B KOTOPOH OBIIMU C/IENAHBI 3THU Ha-
XOJIKH, Pab0oTaa PyKOBOJUMAA yde-
HBIM 3KCIIEUIU.

Bckope Obuin 06HAPYKEHBI KOC-
TU HIDKHEH KOHEUHOCTHU U, ITIABHOE,
yeper — TaKUM 06pa3oM, CTaJIO BO3-
MOXKHBIM COOpaTbh MOYTH IOJHBIA
ckenet. IIpaBjga, HEKOTOPBIE JIETAINA
OIHOW W3 KOHEYHOCTEU ObUIN CO-
3HATEABHO OCTABJICHBI BHYTPH IIC-
MIEPHOTO CJIOS, HO U OHU MOJJAI0TCS
n3ydyeHuio. CIoBOM, MO LIEJTOCTHOC-
TH 3TOT CKEJIET NPEBOCXOAUT LAXKE
HANJEHHBIM HA TEPPUTOPUU DPHO-
MUY CKeJIET 3HaMeHuTOoM JIrocu (oj-
HOI'O U3 IPEACTABUTEICH aBCTPAIO-
IIUTCKOB).

[TaneoHTONOrN, U3YYUB JIEKAB-
MIME PAJAOM KOCTH JKUBOTHBIX, OT-
HEC/IU UX KO BPEMEHM, OTCTOAMEMY
OT HAC NPUMEPHO HA 3.3 MIIH JIET.
Taxy1o K€ JATUPOBKY HA3BAJIU U I'€O-
(pU3MKKM HA OCHOBAHUU MATHUTHBIX
CBOMCTB NHOPOJ, BKIIOYABIIUX OC-
TAHKU.

AHanmu3 3TON HAXOJAKH OTHSI
y Knapxke u ero 10:kHOa(pHUKAHCKOTO
kosuteru @.To6uaca (Ph.Tobias) He-
MaJIO BpemeHU. HaxkoHen, B Mae
2000 r. OHM CMOTJIM NPEACTABUTD
CBOU BBIBOJIBI YYdCTHHMKAM KOHE-
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:

$
¥

VBUZEB CIANIbl C U300PAKECHUEM
PYKH CTOJIb PAHHET'O NPEJCTABUTENS
TOMUHHU/, Y4YE€HBIE OTMETUIU, HaA-
CKOJIBKO KOPOTK4 €€ KHUCTb. MOXKHO
OBbLIO 3AKJIIOYUTH, YTO MEIKOHOT I1e-
pEABUTAICSA IO 3EMJIE HE TAK, KAK
3TO AENIAI0T 00€3bsAHBI (ONUPAACH HA
KOCTSLIKY NAJIbLEB), 4 BEPTUKAJIBHO,
Ha ABYX Horax. Hago, ogHako, npu-
3HATDb, YTO TAKOE IIOJIOKEHUE OH CO-
XPaHsUI OTHIO/b HE TTOCTOSIHHO. Cyzis
110 TOMY, YTO GOJBLION MaJel] HOTU
HECKOJIBKO OTCTOSJI OT OCTAJIbHBIX,
MeJNIKOHOI 4aCTb BPEMEHHU BCE K€
IIPOBOJMJ HA IEPEBbAX.

Bce KoCTH 3amdacTbsd U HEKOTO-
poie dasanru y MeJKOHOra He uMe-
0T TOU JUIMHBI, KaKasg HEOOXOAMMa
06€3bAHAM, BEAYIIUM 3HAYUTE/Ib-
HYIO 4aCTb JKU3HU CPEAU BETBEU UIN
NEePEABUTAIOMUMCA IO 3€MJIE, OIU-
paAch HA KOCTAIIKMA manbies. Mx
pasMepbl OJIMKE K YETOBEUYECKUM.
IIpeanneybe CIAMIIKOM KOPOTKO,
YTOOBI CJIY’KUTDb [JIs1 YETBEPOHOIOI'O
nepeaBukeHus. /la u 60abIMON ma-
JIEL, PYKU IO CBOEH MAaCCUBHOCTH
CBU/IETENBCTBYET O €TI0 PA3HOOOPA3-
HOM MUCHIOJb30BaHUU. C IPYTOM CTO-
POHBI, IPUMUTHUBHOCTb CTOIIBI U HE-
KOTOpPBIE APYTUE YEPTHI CKOPEE I'O-
BOPAT O NPUHAJICKHOCTH K ABCTPA-
JIONUTEKY aapcKoMy (BHY, K KOTO-
pomy otHeceHna Jlrocn).

ITo MHEHUIO AHTpOIIONOra
D.Canmonca (E.Simons), MenkoHOT,
BEPOSTHO, IPEACTABIACT HEU3BECT-
HBII JJOCEJIE BUJ, B KOTOPOM CMEIIa-
JINCb COBPEMEHHBIE U IPUMUTUBHbIE
YepThl I'OMUHUJ, CTOAIMUX TIJE-TO
MEX/y JPEBECHOM YeJIOBEKOOOPA3-
HOM 00€3bAHON U TEMU CYLIECTBAMU,
KOTOPBIE YK€ MOJHOCTbIO IIEPEBU-
raJuCh 11O 3€MJIE HA JBYX HOTAX.

BricTynasmue Ha KOH(PEPEHIIUU
CIELUANUCTBl MOAYEPKUBAIH, YTO
IIOKa OCTA€ETCsA HEICHBIM, OT KOI'O
MOI' IPOUCXOAUTDH BUJ, NPEICTABU-
TEIU KOTOPOI'O YK€ HE OIUPATUCD
Ha KOCTAIIKM MaJblLIEB, HO €Ll HE
IIOJIHOCTBIO OTKA3AJIMCh OT JPEBEC-
HOTO 00pa3a )KU3HU.

Science. 2000. V.288. Ne5467. P.799 (CILA).

Apxeonorusa

O6paz cearoii Bapeapbl
Ha Gepecte

Haxonke apeBHEUIEN CIABAH-
CKOMW KHUT'M' HA HOBIOPOJCKUX PaC-
konkax 2000 r. mpejgmecTBOBaIO
€Ile OJHO 3aMEUYATENbHOE OTKPBHI-
Tue. B cnoe nepsont rperu XI B. 6bL1
06HAPYKEH HEOOJIBIION JIUCT 6epec-
TP, HA OOEUX CTOPOHAX KOTOPOTO
Nponapananbl U300PAKEHUA UYEJIO-
Beyeckux duryp. OjHa U3 HUX OIO-
3HAeTCA Kak 06pa3 HMucyca Xpucra.
durypa Ha JPyroi CTOPOHE COIPO-
BOXK/JA€ETCA XOPOIIO YUTAEMOU HAJ-
nuceio «Bapsapa», mepea KoTopon
CTOUT OYKBA «A» B KPYKKE (IIPUBbIY-
HO€ COKPAIEHUE I'PEYECKOTO CJIOBA
«ATTOZ», B mepeBo/ie 03HAYAIOMIET'O
«CBAATOWM»). B COOTBETCTBUHU C KAHO-
HOM CB.BapBapa H306pa’keHa C My-
YEHUYECKUM KPECTOM B pyKe. JII060-
MBITHAA JIETAJIb: TIOJ U300pAKEHUEM
CBATON HA O6EpeCcTe HalapamnaHa Aa-
Ta, KOTOPYIO aKaZeMUK A.A.3aJTU3HAK
npoyesa MNPEANONOKUTENbHO KaK
6537 1. (OT COTBOPEHHUS MUPA), UYTO
coorBercTByeT 1029 1. H.3. Ilepsas,
TPEThA M YyeTBEPTAA HU(PHI Iepea-
HBI CJIABAHCKMUMU 3HAKAMU, 4 BTOpﬂ.H,
Kak pazpacHun ¢unonor C.I.Bomno-
TOB, — JIATUHCKUM. 3HAYUT, U306pa-
3Ua Bapsapy 4enoBeK, KOTOPHIN 3a-
TPYJHUICA IEpeAaTb OOO3HAYEHUE
yncaa 500 mo-claBAHCKHU, HO 3HAJI,
KaK €ro IMUIIYT B COOTBETCTBUU C 3a-
MaJHON TPaJAULIUEN.

Haxoaka cpasdy ke mnopojuia
npo6aemy. Ycaap6a, rjaje oHa o6Hapy-
JKE€H4, Haxojgurca B Hosropoje Ha
JApeBHEN YepHULIBIHOM YIUILE, TOJIY-
YHBIIEU CBOE HA3BAHHUE OT HEKOI/a
pacnoaraBmerocs 3/eCh JEBUYbEIO
MOHACTBIpS CB.BapBapnl. Pasymeer-
cd, B nepBor Tpetu XI B. HUKAKOU
CBATOM OOUTEIN 3/I€Ch OBITH HE MOT'-
JIO: CaMble€ PAHHHUE MOHACTBIPU BO3-
HUKJIU Ha Pycu jiMuib BO BTOPOM I10-
sosuHe XI B., 2 HOBropoackui Bap-
BAPUH BIICPBLIC YIIOMAHYT B JICTONU-
cu noj 1138 1., T.e. HAama HaXOJKa

' Tlonpo6uee cMm.: Arun BJI. Hosropos — pac-
KPBITad KHHIA PYCCKOT'O CPEJHEBEKOBbA //
TIpupoza. 2000. Ne10. C.10—11.

Lepecmanoii obepez ¢ uzobpa-
acernuem ce.Bapeape. (1029 2.).

crapue ero 6osnee yuem Ha 100 ser.
OxasblBacTCs, cB.Bapsapa oco-
OCHHO TOYMUTANACh HA CIABAHCKOM
(fo’kHOM) mobepexbe  banTukuy,
4 MMEHHO OTTyAa B HoBropoa npu-
IJIM TIEPBBIE CIABAHCKUE IIOCEIEH-
LIBl, IOTOMKH KOTOPBIX U B JAJIBHCH-
oIeEM HE TEPAIU CBA3EH CO CBOEH
npapoguHon. Ce.Bapsapy cuuranu
IIOKPOBUTEIbHULICH MOPEXOJ0B
1 ppi6aKOoB. OTMETUM, YTO B CJIOSX,
rae Obl1 OOHAPYXKEH 3TOT OGEPECT-
HOI obeper, B U3006MIUN HANHJCHBI
IIPEIMETBI, CBA3AHHBIC C CYJOXO/MACT-
BOM U PBIGHBIM IIPOMBICIOM. MOXKHO
[10JIAraTh, YTO NOYUTAHUE CB.Bappa-
prl, npuBHeceHHoe B Hosropon us
IOxHO¥ BanTuku, OKa3ajoCh CTOJb
IPOYHBIM, YTO CIYCTS HECKOJIbKO
pecaruiaerun mocuae 1029 r. B ee
4eCTb UMEHHO 3[€Chb ObLI OCHOBAH

MOHA4CTBIPb.

© Akagemuk B.JI.AHuH
Mocksa
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[TamaT nornbwmx yyeHbix

E.C.JIeBuHa,

Kanouoam 6UON02UTLeCKUX HAYK

Hncmumym ecmecmeo3nanusi u mexnuxu um.C.H.Basunroea PAH

Mocxsa

ocaenHee OecITUIeTUue
B OTEYECTBEHHOMH HCTO-

puorpaduu OTMEYEHO
AKTUBHOU pabOTON UCTOPUKOB-
JOKYMEHTANUCTOB. birarogapsa

OTKPBIBIMIEMYCS JOCTYIy K ap-
XUBHBIM (POHJAM, 34CEKPCUYCH-
HBIM B COBETCKOE BPEMS, HOSIBU-
JIUCb MHOTOYMCJICHHBIE TyOJIU-
KaIlM¥M JJOKYMEHTOB, B TOM YUCJIE
HECKOJIbKUX CIEACTBEHHBIX JIEI,
NpPEeCTABIAIOINX 60AbIION 06-
MECTBEHHBINT  HUHTEPEC. OTO
«AKajemmuyeckoe jeno» [1], ma-
Tepuanbl npoiecca Haja EBpen-
CKHUM aHTU@AMUCTCKUM KOMU-
TETOM [2] U JJOKYMEHTHI CJIEJCT-
BEHHOTO Jiejla IO OOBHUHEHHIO
Hukonas MBanosu4ya Basuiosa
(1887—1943).
XPOHOJIOTUYECKHU TOPALOK
NyOJUKAIUU U CAMUX COOBITHUH
He cosmnagaeT: geao EAK nmocnen-
HEe U3 TPEX Ha3BaHHBIX. O0IEe
B «Jenax» — C(habpUKOBAHHOCTD
OO6BUHEHUN U JPAMATUYHOCTD
cynebd moAcCaeNCTBEHHBIX. [leno
BaBunoBa, y4€HOro ¢ MHUPOBBIM
HUMEHEM, NATPUOTA U CO3UATE-
Jist, TPAaru4Ho BjABOMHE: Hukoawo
VBaHoBHYY, PaGOTABHIEMY BCIO
JKM3Hb JIJI1 TOTO, YTOOBl PEUIUTH
Ha BEKA NPOOIEMY MUPOBBIX PaAC-
THUTEJIBHBIX PECYPCOB U HAKOP-
MHUTb UYEJOBECYECTBO, CYXAECHO
O6BIIO MYYUTEABHO HOTUOHYTH
B TIOPbBME OT T'OJIO/Ia U OOJIE3HH,
BBI3BAHHOM UCTOIIEHUEM.

© E.C.JleBuHA

Vcropuss O TOM, KaK IyOIu-
LIUCTBl UCHOJb30BAJIU MATEPUA-
Jpl  CPanbCUPUIUPOBAHHOTO
B HKB/] nena Basunosa o «Bpe-
JUTENbCTBE» U «Il€pefade» NHO-
CTPAaHHBIM T'OCYIAPCTBAM CBEJie-
HUU, COCTABIAIOMUX I'OCYyLAPCT-
BEHHYIO TAWHY, T.C. O <«IIINHOHA-
JKe», JTIOOOMIBITHA caMa To cebe.
O HEeN pacCKA3aHO B CTATHE MC-
TOPHUKA AT POKUTAHCKOTO,
npeasapsmoned  nyoJnKamuio
JJOKYMEHTOB.

EAVHCTBEHHBIN, KTO UMEN
JOCTYII K MATEPUATIAM ETO CIEN-
CTBEHHOTO J€Ja B COBETCKOE
Bpems, Obl1 Mapk ITonmoBCKui.
B mepuoj; XpyIieBCKO OTTele-
JI1 IOJ, IpeIorom cb6opa crejie-
HUU 10 UCTOPUU COBETCKOU Ha-
VKM U JJIg paOOTBl HAJl HAYYHO-
MONYJAAPHBIMU OYEPKAMHU €EMY
yAa7I0Ch B34Th BBIITMCKU U3 J€J1ad
Ne1500. DT MaTepuanbl OH UC-
NOJb30BAJ B pabore Hajx O6HO-
rpacuet BaBunosa, Tak U HE
ONyOJIUKOBAHHONM TOTHOCTBIO
B ponepecrpoednom  CCCP
U PACHPOCTPAHEHHON B BApHUAH-
Te, uggannom B CIHIA [3]. TIpo-
LUTUPOBAHHBIE [IONNOBCKUM JO-
KYMEHTBl B JaJbHEHIIEM HC-
IIOJI30BAIN APYTHUE ABTOPBHI.

B KHuUre BriepBbl€ BOCHPOU3-
BEJCHBI JJOKYMCHTBI CJIC[JCTBCH-
HOTO JI€Jld €CAU HE IOJHOCTBIO,
TO B JOCTATOYHOM OOBEME, UTO
MO3BOJAET CYJUTb O TOM, «KaK
3TO JE€NanoCh» CTATUHCKUM
HKBZ.

nnz'ne%oo/

CYA MNMAAAYA
Hukonan Basunos
B 3acteHkax HKB[

Bworpadpuueckni ouepk. JlOKyMeHTH

Cyn nmaxaua. Hukosnau
BaBuaoB B 3acTenkax HKB/I:
Bbuorpadunyeckui ogepk.
JOKYMEHTBI

Cocm.: AT Poxumanckuil,
I0.H.Basunos, BAIonuapos. M.:
Academia, 1999. 552 c.
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ITocneonue cnumrxu 6 miopome. Mockea, 13 aseycma 1940 .

Pasymeercs, 3TO HeEJIETKOE
yreHnue. CTUINCTUKA JOIPOCOB,
IIPOTOKOJIBI ~ OYHBIX  CTaBOK
¢ 6imskumu Hukomnaio MBaHOBU-
4y JIIO/IBMH, €r0o YYEHHKAMU
U COpPATHUKAMH, yXKE€ aAPECTO-
BAHHBIMU U OOBUHSAEMBIMU, U3-
JIOKEHHBIE KECTKUM A3BIKOM J1O-
3HAHUS, BBIHYKJICHHBIC TIPU3HA-
HUSI U U300JUYEHUS JPYI APY-
ra — MCHOBITAHUE U JJI YUTaTe-
Jig. 3aKJIIOYUTEIbHBIE JJOKYMEH-
TH: JBa ob6pameHus k bepuwn
(mocse BBIHECEHUS INPUTOBOPA
B 1941-m n u3 CapaTOBCKOW
TIOPbMBI B 1942-M), BRIIIUCKA U3
UCTOpUU OOJIE3HU U CBUJIETEIIb-
CTBO TIOPEMHOTO Bpa4da O CMEP-
TH BaBuiIoBa yK€ OBLIU U3BECT-
HBl paHee u3 nybsukauuu ITo-
IIOBCKOIO u Jp. Tem He MeHee
OHHU IOTPACAT 6E3bICXO/HOC-
TBIO IOJIOKEHUSA BEJIHUKOTO yue-
HOT'O IEPEJ JIUIIOM CTAIHUHCKON
UHKBU3ULIUA U TPATUYHOCTDHIO
Ccyseb ero COBpEMEHHUKOB.

O HAKO HBIHENIHUE UCTOPHU-
KU YBUJAT B KHUTI'aX O0sbuIe, 06-
paTaT BHHUMAaHUE Ha [Jpyrue
YIOMHUHAEMBIE B JOKYMEHTAX
UMEHA; IOPUCTBI BBIABAT HAPY-
MIEHUSA B BENEHUU CJEACTBEH-
HBIX JleJ. A 610J0raM, XOpOoIIo
3HAKOMBIM C HAYYHBIMHU pabOTa-
Mu BaBusiosa, Haubosee 3aMeT-
HO CJIEIyIOIEE.

Cpesi yIIOMMHACMBIX y4Ye-
HBIX, OOJBIIMHCTBO KOTOPBIX
MIOJIBEPIJIOCH IMPECIETOBAHUAM

(HEKOTOpPBIE NMOTrU6IU, NOJYIUB
BBICIIYIO MEPY HAKA3AHUS), JTy4d-
M€ OTEYECTBEHHBIE ATPOHOMBI
U OMOJIOTU, CTOCOOHBIE BOCCTA-
HOBHUTb PA30PEHHOE CEIHCKOXO-
3IMCTBEHHOE IPOU3BOJCTBO
B CTpaHe. DTO IPEACTABUTEIU
CTAPO¥ ATPOHOMUUYECKOU KO-
sapl H.M.Tynatikos, J.LU.IOBOpOB,
H.H.Kynemos, KA ®uasakcdeprep,
B.E.ITucapes, B.B.l'ananos,
[A.JIeBUTCKUH, H.IL.ABnyJOB,
a TAKXE MOCIEJOBATENN U yde-
nuku H.M.Basnnosa: KM.Yuuro-
Yanrac, C.A.Drus, E.K.DOmwme,
JLI1.boppakos, I'I.KapnedyeHko.
34€eChb XK€ TUPEKTOP €JUHCTBCH-
HOTI'O B CTPaHE MEIUKO-T€HETH-
yeckoro yupexaenusa C.I.JIesur,
3KOHOMHUCTBI M OOINECTBEHHBIE
JedaTenn, ¢ KOTopeIMu Basuios
o6mayncsa U COTPYAHUYAI B AKa-
pgemuun Hayk, BACXHUWJI u CHK,
A W.TIancrep, H.IT.Top6eHos,
[K.Merncrep, AM.Mypanos, TO-

BApUI no 3aKJII0YEHHIO
K.N.Jlynmoun...
Cpeau  JOKYMEHTOB  €CTb

1 IIOCTAaHOBJIEHUE 06 apecTe Ba-
BMJIOBA. [IPOTHUB yYEHOT'O IPEIb-
SIBJISITIUCh CBU/JIETEJIBCTBA JIIOJIEN,
OCYXJEHHBIX OCOOBIM COBEIIA-
HUEM, T.€. BHECYJEOHO, C 3d4BEJJO-
MBIM HApPYHIEHUEM BCEX HOPM
NIPOU3BOJACTBA U 3AIMUTH, U YK€
norubmux. CyAbObl HACTOAMUX
JIOHOCYUKOB PA3JIUYHBL: «/[OOPO-
posern» A.C.BOHZAapeHKO nOorutd
B 34CTEHKAX, HIAEOJOTUUYECKU

BBIJIEPIKAHHBIN N.B.JAkymkuH
NIPOLBETANI U IIOCIE PEAOUIUTA-
nuu Hukosas MBanosuua. Enena
Kapnosua OmMme, B MHTEpECAX
CJIIEACTBUA JIOKHO CKOMIIPOME-
TUPOBAHHAS KAK OCBEJJOMMTEIIb,
IO CJIyXaM, IIOKOHYMJIA C CO60
B Kamepe [4].
HecocTosATEeNbHOCTh OOBUHE-
HUS 34CTaBUJIA CJIECACTBECHHBIN
ANIapaT TPUKAbl 3aNPAMIUBATD
pas3peueHue Ha NPOAJICHUE J10-
IIPOCOB, BOBJICKAs B IIPOLIECC BCE
OonblIee KOJUYECTBO JIOJEH.
Tex, KTO KOrJa-TO BCTPEYAICI
C BaBUIOBBIM, BBIHYXKJANU J1d-
BATb YCTPAUBAIOLWME CIEA0OBATE-
JICH TTOKA34aHUSA, TEM CAMBIM 3a-
crasnsa camoro Hwukosas Hsa-
HOBHYA HA3BIBATb BCE HOBBIC
Y1 HOBBIC UMEHA U3 YUCJIA €0 3a-
IPAHUYHBIX KOPPECHOHAEHTOB
1 BCTPEYEHHBIX BO BPEMA ITOE3-
IOk B EBpony, AMepuky u fAno-
HUIO JIFOJICH — YYEHBIX, AIPOHO-
MOB, COTPYJHHUKOB COBETCKUX
IIOCOJIbCTB U KOHCYJIBCTB, TOP-
I'OBBIX IIPENCTABUTENEN, CIyXKa-
MIUX CEIbCKOXO3AUCTBEHHBIX
NIPABUTEJBCTBCHHBIX JeNapTa-
MECHTOB pa3n1/1qulx CTpaH, rae
ObIBAJI M KyZAa nucan BaBuios.
W3 cpebl e10BOTO OOMICHUS
HOJICAECICTBEHHOTO OOBUHUTEIN
copMUpPOBAIN  BpaXxAcOHOE
COLMAINCTUYECKON pecnybiinke
OKpyXeHue ydeHoro. Cam OH
OBl TOCTABJIEH CIEACTBUEM
B IIEHTP HeECyHeCcTByomend Tpy-
JTOBOM KPECTBAHCKON MNAPTUH
1 HA OYHBIX CTABKAX C TAKHUMHU
JKE€, KaK OH, ApPECTAHTAMU MO/[-
TBEPXKAAJI — TaK (PUKCUPYET 3a-
INUCAHHBIN CJIEJOBATEIEM IIPO-
TOKOJI — «CYILECTBOBAHUE» BO
Bcecow3nom mHCTHUTYTE pacTe-
HUEBOJCTBA KOHTPPEBONIOIH-
OHHOM M AHTUCOBETCKOI Opra-
Huzauuu., CymeCTBEHHO, 4YTO
B BBIHYXX/JEHHBIX INPU3HAHUAX
Huxkosait UBaHOBUY OEPET BUHY
Ha cebs1, TOJUYEPKUBAA CBOIO
WUHULIUATUBY B BOBJIEYEHUU
B «OPTraHU3AlHIO» IIOJYUHEH-
HBIX €My U JIOOMMBIX MM BBICO-
KOKJIACCHBIX CIICLIUAIUCTOB, yKE
apecroBaHHbIX [oBOpOBa U Kap-
rnedyeHko, [lanmuHna.. [Ipusiaeka-
I0T BHUMAHHE MIPOXOAAMNE KAK
OOGBUHEHUE CBEACHUSI O Pa3]y-
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BaHuM WTaToB BACXHMUJII 1 poc-
TE€ YMUCIA OTPACIEBBIX UHCTUTY-
TOB BO BTOPO¥ mosiopuHe 30-X
rojjos. Takyio ypoanusyio ¢pop-
My NpUHANA OJECTAIAd HJEA
BasunoBa o co3zganuu Mccneno-
BATEIbLCKOIO I'OCYJaPCTBEHHOTO
neHTpa. O MHOTOM PACCKAXYT
BHUMATEIbHOMY UHUTATENIO XPO-
HHKA JOINPOCOB — AATHI, BPEMA
JHA (WIK HOYU) U IIPOJOJIKU-
TEJIBbHOCTD; KOHBENED aAPECTO-
BAHHBIX; KAMIIAHUA IO (PaANbCH-
duranuu 06BUMHEHUN; HCTOPUH,
CJIOKEHHBIE M3 MPOMU3BOJIBLHO
BBIOpPAHHBIX (pparmeHToB. Ha-
IIpUMED, NOMNBITKA CIEACTBUA
CBA3ATh «BPEAUTENBCTBO»
U «IIIAOHAXK» B CEIbCKOXO3sM-
CTBEHHOM 06JIACTH C I€ATEIbHO-
CTBIO YK€ aPECTOBAHHOIO PYKO-
Boacrea HKBJI Jlenunrpaja.
Bcrnomuunu BaBuioBy U coBMme-
CTHYIO 1oe3aky B Jlonpon
¢ H.M.byxapuHbIM, 1 MUMOJIET-
HBIE BCTPEYM C IMUTPAHTOM
CH.MeTanbHUKOBBIM B Ilapuxe,
U UTPY B TOPOJKH C «HEBO3BPA-
meHieM» H.B.Tumodeeprpim-Pe-
COBCKMM B bepiaune, u 1pyxoy
U COTPYJHUYECTBO C TEHETUKOM
I'Meniepom B UTake u Mockse.
ITepedeHb YYLOBHUIIHO KEC-

Jintepatypa

TOKMX HEJENOCTEN, NIPUAYMAH-
HbIX ciaepoBareasmu HKB/]
U npusegmux Hukonas MBaHO-
BHUYa BaBMUIOBA K TPATUYECKOMY
KOHIy, HE CTOMUT INPOJOJIKATE.
BO3MOXHO, BOSHUKHET BOIIPOC:
4 HYXXHO JIM IIYOJIHMKOBATH 3TU
BBIHYKJICHHBIEC MTPU3HAHUSA, Ca-
Mmoorosop H.M.Basunosa, npo-
TOKOJIBI OYHBIX CT4BOK, 34Tpa-
IUBAIOMMUE JIMYHBIE HHTEPECH
U IIaMATh JI0JICH, JETH KOTO-
pHIX, KaK, HAIIPUMED, COCTABU-
Tenp c6opHuka IO.H.BaBunos,
UMECIOT IIPABO peELaTh, IIpeja-
BATH JIU IJTACHOCTU COOBITUSA U3
JKU3HU UX OTIIOB?

Ilens KHUTH — OOJIHUUYEHHE
CTAIMHCKOTI'O pEXUMa, NpPaBJa
O IIPOLUIOM, O TEX, KTO HACAXK-
JJaJl JOTMBl M YHHUYTOXAJI BCEX,
UX HE NIPUHUMABIIUX.

HanoMHIO, OJHAKO, YTO TIpa-
HUIBI TYOIUYHOIO OOCYXKICHUSA
O4YepYEeHbl OPUAUYECKU JIO-
BOJIPHO OIIPEJAEJIECHHO: [JAdHHBIC,
Kacaoumuecs NEPCOHANINUN, MO-
I'YT OBITH PA3IJIAIIEHB HE PAHEE
yeM yepes 75 ner. B rogosmuny
CTONETUA CO JHA POXJEHUA

H.MW.Basunosa (1987) 6bL10
ONyOJHUKOBAHO €ro IMUCBMO
JLII.bepun — BHEpPBBIE MOCIE

1. Axagemuueckoe jeno. CI16., 1993. Brin.1; 1998, Bein.2(1), 2(2).
2. Henpasepupit cya. [TocaeaHui CTaIMHCKUN paccrpell. (CTeHorpamMma CyAeOHOTIo npoiecca Hajl wieHamu Esperi-

CKOTO aHTHU(AMUCTCKOIO KOMUTETA.) M., 1994,
3. Honoeckuii M. Jleno akagemura H.U.Basunosa. Heto-Uopx, 1983. Ilepensaana 8 Mockse (1991).
4. Coparuuxu H.M.Basunosa / Pen. [1.B.JIe6enes. CII6., 1994. YacTHOE coobmecHue Jlebemena.

MaJIOU3BECTHOM B TO BpEMI
B CCCP xHuru ITonoscKoOro. As-
TOPOB NYyOJHUKAIUU U KYPHAJI
«Hayka ® XM3Hb> OOBUHHIH
B HENPABOMEPHOCTU TOJTHOTO
BOCIIPOU3BEAEHUA B TEKCTE (pa-
MHJIHUKN TEX JIIOJEU, MOKA3AHUA
KOTOPBIX IOJOXEHB B OCHOBY
o6BUHEHUSA. [IPpETEH3UU U CEH-
4acC CIAEAYET MPU3HATH CIIPABE]-
JIUBBIMU.

buorpaduueckui OYEpK,
NpeaBapAmUun  IyO6aUuKALHIO
JOKYMEHTOB <«Jleja», BKIIOYAET
UCTOPUOIPA(PUUECKUIT MATEPU-
a1 O ’KM3HHU U JCITEAbHOCTU Ba-
BUJIOBA, [OCTATOYHO IIOJHBIN,
C AKIIEHTOM Ha aKTUBHO OOCYyX-
JlAEMYIO IIPOOIEMY «BUHBI» y4de-
HOI'O B BO3BBIIICHUH aTPOHOMA
JIpicenko. K coxaneHnuio, B ouep-
K€ €CTb (PAKTUYECKHE HETOUHOC-
TH, KOTOPBIE MOTYT OBITH HC-
MIPABJIEHBl B CIEAYIONEM, BO3-
MOZKHO, JOIMOJJHCHHOM HU3/JdaHWNU.
V3BECTHBI TPY/BI, 4 TAKXKE IIU-
CTOJIAPHOE HACJHEeAUE YYCHOTO,
KOTOPBIE TTO3BOJIAIOT IPOAHAIH-
3UPOBATh ONYOJIUKOBAHHBIE [O-
KYMEHTBI U BBIABUTH (paibCuPU-
Ka1yy IIOMMMO JICKAINHUX HA I10-
BEPXHOCTU T'PYOLIX OOBUHEHMUI
B MINHUOHAXKE U BPEAUTENLCTBE. B
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/Oecgeuguu

DtanoHbl 3emMnn Cubupckoin

H.NM.YeCHOKOB,

Kanouoam CenbCKOX03AUCMEeHHbIX HAYK

Aybna

PUHIIUIIBI OPTAHU3AIUHU
3400BEJJHUKOB, Cop-
MYJUPOBAHHBIE HU3BECT-

HBIMM PYCCKHUMU YUYECHBIMU

B.B.JokyuaesbiMm u I'A.Koxes-

HUKOBBIM, ITOJYYUIU OOIIECT-

BEHHOC NPpU3HAHUE emnre

B 1929 r. na Ilepsom Bcepoc-

CUIICKOM C’B€3Jl€ IO OXpaHe

NPUPOJBI, KAK pa3 TOI/lA yCHU-

JIMBAJINCh HANAJKA HA 3aLUT-

HUKOB HIPUPOJBI CO CTOPOHBI

ee «rpeobpasosarenen». Oc-

HOBHOH JOKJAJ CAeal U3BECT-

HBIUA 3KOJIOT npodeccop

B.B.Cranuyunckuui. Cbe3g 010-

OpuJ €ro B3IJAJ HA 34I0BE]-

HUKHA KaK TEPPUTOPUHU, TJE

IIOJHOCTBIO 3aNPEHAETCSA XO-

39UCTBEHHAM NESATEIbHOCTD

U NPOBOJSATCI HAYYHBIC UCCIIE-

JOoBaHUA. TeM CcaMbIM IOJYEpP-

KUBAJOCh, YTO 3AMOBEJHUKU —

BA’KHEHIIIEE 3BEHO COXPAHECHUA

y4aCTKOB NPUPOJAHBIX TEPPHU-

TOPUU, CBOETO POJa ITAJTOHOB

poaHou 3emnau. C60p uHPOp-

MAallMd O HUX OBbLI NPU3HAH 34-

Jladen NEPBOCTEINEHHOU BAXK-

HOCTHU AJI IPUPOJOOXPAHHOTO

JBUKEHUA. DTOU NpobdiaeMe mo-

CBSINIICHA CIPpABOYHAA JUTEPA-

Typa O 3aIIOBEJJHUKAX — KHUTHU

OT/IEIbHBIX dBTOPOB U MHOI'O-

TOMHBIE U3JJAHUS.

C 1985 mo 1990 r. B cepumn

«3anoBegHuku CCCP» BBIIIIO

CEMb KHUI' C OINHCAHUEM IIPU-

© H.M.YeCHOKOB

POJHBIX PE3EPBATOB IO pecnyo6-
JIMKAM U F€OrpapuueCKUM pETU-
OHaM. JTa Ccepusd IOJb3yETCH
OOJIBIION MONYJISIPHOCTBIO CpeE-
JU HAYYHOH OOHIECTBECHHOCTH.
M3panue 6bUIO0 IPEPBAHO U3-34
pacnaga CCCP. B nocnepyomue
roJibl MO 3KOHOMHUYECKUM IMpPH-
YMHAM KHUTHU O 3aIOBEJIHUKAX
IIOYTH IEPECTATU BBIXOJUTD,
XOTA B HUX OIYIAJI4Ch 6OJIbIIAA
NOTPEOHOCTD.

Haxkownern, B 1999 1. B HOBOU
cepum «3anmoBegHUKU Poccun»
BBIIIEJ TEPBBIA TOM, HOCBSA-
MIEHHBIA IPUPOJHBIM pE3€PBaA-
Tam Cubupu. Ilpexae BCero
BHUMAaHUS 34CIYKHUBAET XOPO-
mee OQOPMIEHUE HU3JAHUSA
U BBICOKUU HAYYHBIA YPOBEHDb
NOMENEHHBIX B HEM CTaTeEu.
KHura OTKpBIBAETCA JBYMS UH-
TEPECHENINMMU, Ha HaII
B3IJIAJ], OYEPKAMHU U3BECTHBIX
Jesaresier 3all0BEJHOIO Jeld —
akagemuka PACXH E.E.Coipoeu-
KOBCKOTO M JJOKTOPa OHMOJIOTU-
gyeCcKkux Hayk @.P.IItunpmapka.

B nepsoit pabore (coaBTOp
9.B.Porauesa)  OIHCBIBAIOTCH
IIPUPOJTHO-TEOTPAPUIECKHUE 30-
HBl CUOHUPHU C YYETOM OPraHU3a-
MM HOBBIX 34aMOBEIHUKOB. OT-
MEUAETCA, YTO B PALE PANOHOB
UX HET WJIH OHU OYEHb MAaJjbl.
ABTOpPBI 06pamaoT 0CO60€ BHU-
MAaHHUE HA OXpaHy oO3.bamukai.
N yHukanbHOEe 03€po, U €ro Io-
O€pexbe JOJIKHBl CTATh PETUO-
HOM CTPOXKAUMIETO 3KOJTOTUYEC-

3AITOBEJHUKH POCCHH

3anoBeTHUKH
Cubupu

3anoBegnuku Cudoupmu. T.1 /
Iox o61m. pex. I.C.IIaBxoBa,
B.E.Coxo0Ba,
E.E.CBIPO€YKOBCKOTIO.

M.: JIOTATA, 1999. 304 c.
(Banoeeonurxu Poccuu)
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KOI'o pexXuma. ABTOPHI JENa0T
AKIIEHT HAa TaKHE OCOOGEHHOCTHU
34IIOBEIHOTO JIesa, KOTja Tpeoy-
€TCA COXPAHUTb YHUKAJIbHBIE
JMaHAmMA@TE, B YCJIOBUAX KOTO-
pbIX (POPMUPYIOTCSI KOPEHHBIE
3THOCHL. He ocraerca 6€3 BHU-
MaHUSA U TPASUIIMOHHOE TaeXK-
HO-TYHJPOBOE MPUPOJONOJIb30-
BaHUE (0OXOT4, PBIOOJIOBCTBO,
OJIEHEBOJCTBO), T.€. XO3AHUCT-
BEHHAA JJEATEIbHOCTD, 3AIIPENa-
€Mad Ha TEPPUTOPHUU 3ATIOBE]-
HUKOB. B ceBepHBIX palioHAX BO-
KpPYT 3aIIOBEJHUKOB JIOJLKHEBL CO-
3[1aBAThCS TAK HA3bIBAE€MBIE OUO-
c(pepHbIE TOJTUTOHBI, 4 TAKXKE
CHELUAIBHO OXPAaHAEMBIE 3THO-
3KOJIOTUYECKUE TEPPUTOPHUH.

Bropoit OYEpK COJLEPXKUT
KPAaTKHUH HUCTOPUUYECKUH 0630p
Pa3BUTHSA 3AMIOBEJHON CHUCTEMBI
Cubupu. OH OXBATBIBAET NEPU-
O/ OT PENUIMO3HBIX 34MPETOB
OXOTBI U PBIOHOU JIOBJIM HA OCO-
OBbIX Y4ACTKaX — <«CBATBIX MEC-
TaX» — J10 CO3/IaHUS COBPEMECH-
HOU CETU T'OCYAAPCTBEHHBIX 3a-
MMOBEAHUKOB, HAIMOHAJIbHBIX
[IAPKOB, (PEEPATUBHBIX U MECT-
HBIX 34Ka3HUKOB. IIpucoenune-
Hue Cubupum k Poccuu u, Kax
CJIEACTBUE, YBEIUYECHUE HACETE-
HUS OOO3HAUMIM HAYAJIO XUII-
HUYECKOU 3IKCIUIyATALUU IMPHU-
POJAHBIX PECYPCOB, B MEPBYIO
odepejb OGUOJOrMYeCKUXx (Iyul-
HBIX, PBIOHBIX U Ip.). 13-32 oc-
KYJE€HUS KUBOU NPUPOJBI Kpas
OBbLII TOJIHAT BOIIPOC O CO3/IAaHUU
CTPOTO 34MOBEJHBIX yYaCTKOB
JJIA CHACEHUA COOOJA U JJPYIUX
IIEHHBIX JKUBOTHBIX. B 1914—
1916 rr. B Cubupu paboTanu aBe
3KCHEJUIIUU IO OPraHU3AIUU
COOOIHMHBIX 34IIOBEIHUKOB:
baprysuHckas — 1OJA PYKOBOZ-
crsoMm [T Jlonnmensmanpa u Ca-
ssHCKasi, Boariaasiasemast JI.K.Co-
JIOBBEBBIM.

ITepBpIfl POEKT reorpadu-
YECKOU CETU 3aMOBEAHUKOB CO-
cTaBu B 1917 I U3BECTHBINA I'€0-
rpa¢ B.Il.CemenoB-Tan-IllaH-
CKum. UM npeaycMaTpuBaaoCh
coznanue B Cubupu u Ha Janb-
HeM BocToke psaja 3aIl0BEHU-
KOB B JIECOCTEIN, PABHUHHOU
U I'OPHOM TAUre.

ABTOpPBI OYEPKA HE 3AMATIN-

BAIOT U HEPEIIECHHYIO /0 CHUX
nop npo6ieMy KOPEHHBIX CH-
OUPCKUX HAPOJHOCTEN. HaCcUIb-
CTBCHHBIN IIEPEXOJ U3 INEPBO-
OBITHOOOIIMHHOI'O CTPOSI B CO-
LUAIA3M PA3PYIIMJI TPAJUIU-
OHHBIA YKI4J] UX KU3HU. OCHOB-
HOW LIEHHOCTBIO TANUIW U TYHJ-
pBL CTala HE NYINIHUHA, 4 MUHE-
panbHBIE 6OraTrcTBa (HEPTSD,
raz), pajgu JOOBIYM KOTOPBIX
IIPUHOCHUJINCH B KEPTBY CYJbOBI
MaJIBIX CHUOUPCKUX HAPOJAOB.
beccniopHo, oT CcoXpaHeHUS
MHOI'006pa3usi KOPEHHBIX 3THO-
COB 3aBUCHUT MOJJCPKAHUC OHO-
paszHoo6pasus B  INPHUPOJE,
4 3HAYUT, peuieHue npoodiem 3a-
nosejHoro gena. Ha ato obpa-
aJ1 BHUMAaHUE ele JJonmnennb-
maup u Coisosbes. Hepazymnasn
3KCIUIyaTalUsl MOJE3HBIX HUCKO-
IIaeMbIX U JIECHBIX pecypcos Cu-
OUMpPHU HECET HENOIPABUMBINI
ymep6 npupoge. Ilycromwu
U «JYHHBIA JIAHAMADT> BJOJIb
barikano-AMypCKO Marucrpa-
JIM, 3KOJOTHUYECKAS Tparejus
bavikana — HaraggHOE TOMY
NOATBEPXKAECHNUE. B 3TUX yCI0-
BUAX PACHIUPEHUE U COBEPIICH-
CTBOBAaHHME 34IOBEJHOHN CHUCTE-
MBIl NPHOOPETAET BAKHEHUIIEE
3HAYEHHUE.

ITepsrie 3anosegHuku (bap-
I'y3UHCKUN U CagHCKUI) NIpPH-
HA/UIEKATH OXOTHUYBEMY BeE-
JoMCTBY. B 1929 1. Obl1 CO3/1aH
Koupgo-COChbBUHCKUIM 3aIIOBE]-
HUK U B 1932-M — AjTaiicKuu.
B mendax ynydmeHus pyKOBOJCT-
Ba 34IIOBEJHBIM fejoM Poccun
B 1930 1. OHM OBLIN IEPEJAHDBI
B noauuHeHue  Komwurera,
a B JajabHelmeM [J1aBHOroO yIi-
PAaBJIIEHUS O 3ANMOBESHUKAM.

[Ipoiigsa O TEPHUCTOMY IIy-
TU B3JIETOB U NAJEHUH, IPETEP-
II€B /IBE KPYIHBIE TUKBUAAITMOH-
HbI€ KAMIIAHUH, 3aII0BE/IHAS CHU-
crema CuOUPU BOCCTAHOBUIIACH
U NPOJOJIKUIA CBOE PA3BUTHUE.
C 1976 1. yTBEpXKACH IUIAH IIO
CO3/IAHUIO HOBBIX 3aMOBEJHU-
KOB, YTO CHOCOOGCTBOBAJIO pPaC-
MUPEHUIO ux ceru. Cpegu I1o-
SABUBIINXCA 34 MOCIEJHIO YE€T-
BEPTDb BEKA CIEAYET OCOOO BbIJIE-
auTh leHTpanbHOCUOUPCKUN
34MOBEHHUK, CO3JJaHHBIA

B 1985 1. Kak O6uocCpepHBI pe-
3epBaT. OH CIIPOEKTUPOBAH I10/]
PYKOBOACTBOM CBIPOCYKOBCKO-
roO U MNPEACTABISAET COO0U HO-
BYIO OpPMY 0COOO OXpaHIAEMOU
TEPPUTOPUU C YUETOM XO3ANCT-
BEHHBIX HHTEPECOB KOPEHHOI'O
HacejneHus. BOkpyr 3amoBeHO-
r'o g/pa mIomaj b0 OKoao 1 MiaH
ra pa3MeniaeTcsd OOMHPHBIN
6UOC(EPHBIA TOJTUTOH, TJIE OCY-
MECTBAACTCS  TPAJUIIMOHHOE
NPUPOJONOTIb30BAHUE KOPECH-
HBIX CEBEPHBIX KUTENECH.
ABTOpBI IIOJHUMAIOT BOIPOC
O HAIIMOHAJbHBIX IAPKAX, Ipe-
ayrnpexjaasd 06 ONMACHOCTU HUX

CAUSHUSA C 3aIOBEJHHUKAMU.
[ToguepkuBasgs OOIECTBEHHYIO
3HAYUMOCTDb HAIIMOHAJbHBIX

MapKOB, OHU CIPABEIINBO CUU-
TAIOT, YTO 3TH NPUPOAOOXPAH-
HBIE YUPEXKJEHUA JOJKHBI CyIILe-
CTBOBATb OTAENbHO. POnb HalM-
OHAJIPHBIX IMAPKOB U UX KOJIHYE-
CTBO JIOJIKHBI BO3pacTaTh. Heko-
TOPBIE 3AMOBEJHUKHN MOTYT OBbITh
NPEBPAIIEHbl B HAIIMOHAJIBHBIE
MMAPKH, B APYTUX CAydadx Ijeye-
COO6PA3HO OTHAENUTbL OT 3aI0-
BEJHUKOB YaCTh TEPPUTOPHUHU
JI7I OPTraHU3aIllUKU HA HE HaIU-
OHAJIBHBIX MAPKOB. YIIPABICHUE
TEMU U JPYIUMHU HYXKHO COCpE-
JOTOYHUTDb B OJJHUX PYKaX.

K macroAmeMy BpeEMEHU
B CUOUPHU HACYUTBIBAETCA 27 34-
MOBEJHUKOB, 5 HAIIMOHAIbHBIX
MapkKoB, 6 (eaepasbHbIX U He-
CKOJIBKO PECHyOIUKAHCKUX 3a-
Ka3HUKOB. OOmas Imaomaab —
OKONO 25 MiaH rd. CIOXHIach
OTHOCHUTEJIBHO IIeJIbHAS CHUCTE-
Ma OXpPAaHSAEMBIX TEPPUTOPUI
6arofapsi yCUIUAM MIHUPOKOTO
Kpyra NPUPOJO3AMUTHUKOB
1 YYEHBIX. B KHUTE€ NOMENEHEI
MIOPTPETHl OPraHU3ATOPOB TEP-
BBIX CHUOUPCKUX 34IIOBEJJHUKOB,
I7le HapsAAy C BUJAHBIMU JI€ATEIISA-
MU 32I€YATIEHBI MEHEE U3BECT-
HbI€ 3HTY3UaCThL: B.M.bBenoycos,
O. @ Iunnuurep, 3.0.CparTol.
EcTb KapTa, 1/1€ BBIJEIEHBI 34110~
BeIHMKU CUOUPH, IPENCTABIEH-
HBIE B IEPBOM TOME.

OCHOBHA4 4aCTb KHUIU —
O4epKH O 14 CUOUPCKUX 3aMO-
BEHUKAX, HAYMHAA C NPHUPOJ-
HBIX PE3EPBATOB «CO CTAXKEM»>
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HCoboe wecerce

U KOHY4fA HEJABHO OPraHHU30-
BaHHBIMU. He nMess BO3MOKHOC-
TH PACCMOTPETb KAXKIBIH, B Ii€-
JIOM OTMETHM, YTO HAIHUCAHBI
OHH KBAJTU(MUIIUPOBAHHO U Ja-
IOT IIOJIHOE NIPEJCTABIEHUE O Pe-
3epBaTax. ABTOPAMHU-COCTABUTE-
JAMH CTaqd COTPYAHUKU 3aIO-
BEJHUKOB, U3BECTHBIEC y4YE€HBIE-
300JIOTH U APYIUE CHELUATUCTEI
3arnmoBegHoro aend. O4epku Ha-
MMHMCAHBI 1O €JUHOMY ILJIAHY: 06-
masi XapakTEepUCTHUKA, (PU3BUKO-
reorpauyeckue ycJoBus, pac-
TUTENbHBIH MOKPOB, KUBOTHBIN
MHD, COBPEMEHHOE COCTOSTHHUE
3KOCHUCTEM, HAYYHBIE HCCIENO-
BaHUA. KaxJbll1 O4E€PK WUIIIOCT-
puUpYyeTCA KAPTOM 3aMOBESHUKA
U LOBETHBIMU (PoTOrpaduaMy,
OTOOPAXKAIOIMUMHU HPUPOJHBIE
JAHAMAMTDI, PACTEHUA U JKUBOT-
HBIX. bolpmuM JOCTOMHCTBOM

Maremaruka. Mexanuka

A.B.MaH:xXuposB, A.JI.IIOIAHHH.
CITPABOYHUK ITO MHTETPAJIb-
HBIM YPABHEHUAM:

METO/Ibl PEHIEHW .

M.: ®akropuan IIpecc, 2000. 384 c.

K MHTErpasbHbIM yPABHEHUAM
NIPUBOJAT MHOIME 3aJa4d B Pa3-
JINYHBIX 061ACTAX HAYKHU U TCXHU-
KU (B TEOPUM YIPYIOCTU U ILIAC-
TUYHOCTU, TUAPOAUHAMUKE, TECO-
puM MACCO- U TEIUIONEPEHOCA, Te-
OpHUM YIPABIECHUA, XMMHUUYECKUX
TEXHOJIOTUAX, OMOMEXAHUKE, TEO-
puM MaCCOBOI'O OOCIYKHMBAHMUA,
5KOHOMUKE, MEJUIIUHE U JID.).

B kHure omnucaHbl TOYHBIE,
NPUOIMKEHHBIE AHAJUTUYECKUE
U YUCJIEHHbIE METOJbl PEIIECHUSA
JIMHCHHbBIX Y HEJIMHCHUHBIX MHTEI-
PAJIbHBIX YPABHEHUI — KaK KJIac-
CUYECKHUE, TAK U HEKOTOPBIE HOBBIE.
B kaxxgom paszesie 1aHbl IPUMEDEI
pelmeHns KOHKPETHBIX YDABHEHUM.
Jna MHTErpanbHBIX YPaBHEHUU,
BCTPEYAIOMMUXCA B MEXAHUKE U (DU~
3UKE, HpI/IBC[[CHbI TOYHBIC 1 ACUMII-
TOTUYECKUE PELIEHUSI.

I[IpUIOKEHUS COAEPXKAT TaA6-
JIMLBI HEONPEJENCHHBIX U OIpE-

CJIYKAT HAJIHWYUE CIHUCKA JIHATE-
PAaTypHI IO KAXKAOMY 3aIIOBEJHHU-
Ky. IToMenieH COMCOK CIpaBOY-
HOI M JJOIIOJIHUTENbHO JINTEPA-
Typbl IO KHHUI€ B II€JIOM, 4YTO
O4Y€Hb OOIETUYAET NOUCK UHPOP-
Mainuy. B 3aKa0UYeHue — CIIMCOK
pacTeHUN U KUBOTHBIX, YIIOMHU-
HAEMBIX B TEKCTE.

Ha mam B3r14/, B KHUI'EC HET
CYIIECTBEHHBIX HEJOCTATKOB.
Ho ponymena gocajgHas ONJIon-
HOCTb B IIOJ34T'0OJIOBKE: CPEAU
NPUPOJHBIX PE3EPBATOB HE YIIO-
MAHYT AJITANMICKUHI 3AIOBECIHUK.
VMHTepecHENMUN O4epK 06 HUC-
TOPHUU PA3BUTHUA 3ANMOBEJTHOU
Cubupu MOr O6bITh O0OIEE OOBEM-
HBbIM, IIPOGJIEMA OYECHb BAXKHA
JIJIST UHTEPECYIOMUXCSA NPUPO-
JOOXPAHHBIM JenoM. B crucke
PAaCTEHUN M KUBOTHBIX JKEJA-
TEJIBHO OBLIO OBl YKa34Th CTpa-

JEJICHHBIX HMHTETPATIOB, a4 TAKXKE
UHTETPAJIbHBIX IIPEOOPA3OBAHUNI
Jlanimaca, MennnHa u ap.
Hacrosmee usganue — moja-
pO4YHOE — B OJHOM IPEKPACHO
O(POPMJIIEHHOM TOME COOpaHa
YaCTb MATEPUAIOB U3 [JBYX KHUI
Manxuposa u [lonaHuHa, N34aH-
HBIX PAHEE B TOM K€ U3JATEIbCT-
Be. DTO «CIPABOYHUK 11O MHTET-
pilJ'IbeIM YpZ{BHCHI/IHM: TOYHBIC
pemenus> (1998) u «MerTojbl pe-
MIECHUS HUHTETPAJIBHBIX ypaBHE-

Hum» (1999).

®Puzuka. O6pazosaunune

e Ken II.2K., Bagoc K. XPVII-
KHUE OBBEKTHI / ITox pen. A J.JIut-
MaHoBu4ua u A.P.Xoxmnosa; Ilep.

¢ ¢p. K.B. u H.IO. IIpoTacoBexX. M.:
Mup, 2000. 189 c.

B 1995 1. B u3maTEIbCTBE
«[11OH» BBHINIJIA KHUTAd U3BECTHO-
ro (ppaHITy3CKOro yueHoro Ilrepa
Kunna pe Kena m ero coastopa
JKaka bajgoca. Kpyr HaydHBIX WH-
TepecoB e JKeHa OXBATBIBAET
MHOTHE pa3feabl (PU3UKU KOH-
JIEHCUPOBAHHOI'O COCTOSIHUS BE-
MECTBA: CBEPXMPOBOJAUMOCTD,

HUILBI, TJ€ YIOMAHYT BHJ, IO-
CKOJIbKY BO3HHUKAIOT 34TPYAHE-
HUSA B [IOMCKE HY>KHOT'O 34I10BE] -
HUuKa. OJHAKO 3TH 3aMCYAHMS
HU B KOEH Mepe He yMaJIAoT
IIEHHOCTU u3aaHusa. K coxkane-
HHIO, OHO UMEET HEOOIBIION TU-
pax (2000 3K3.) U HELOCTYIIHO
MUPOKOMY KPYI'Y UHTEPECYIO-
muxcsa uyurarenein. Ilpumeya-
TENBHO, YTO B (PUHAHCUPOBAHUN
nsfnannsa nomumo PenepanbHO-
I'0O 9KOJIOruYeCcKoro goupaa Poc-
CHUU y4yacTBOBaIU JJupexkropar
IO IIPUPOAOIONb30OBAHUIO Hu-
JIEPJIaHI0B U BceMupHBIA (poH]
JUKOU IPUPOBL.

OnucaHue HEe BOIIEIINUX
B KHUT'Y IPUPOJHBIX PE3EPBATOB
Cnbupu (13 3an0BeJHUKOB) 6Y-
JET IIOMELEHO B CJIEAYIOLEM
ToMme. IloxenaeM CKOpPEHIIEro
3aBEPHIEHUA PAOOTHI HAJ, HUM. B

JKUAKUE KPUCTAJIbL, IOJIHUMEPHL,
Mex@asHpIe IIOBEPXHOCTH.
B 1991 1. oH cTan HOOEIEBCKUM
JIaypeaToMm 1o (pu3uKe.

[ToMUMO 3aHATHUH HAYKOU J€
JKeH gacTo 6eceyeT C MOJOAE-
Kbl0: B 1991 —1993 rr. OH 06bE3-
nun 6onee 100 mkos-nuiees. Pe-
3YJbTATOM CTaJId KHUTQ.

OHa COCTOUT M3 TPEX YACTE.
[IepBasg COAEPKUT UCCIEAOBAHUA
ABTOP4, IOCBAIIECHHBIE (PU3UKE
[OJIUMEPOB, KUIKUX KPUCTAIIOB,
MNOBEPXHOCTHO-AKTHUBHBIX BE-
IMECTB. OTU <«XPYIKHE OOBEKTHIY,
CBOYCTBA KOTOPBIX MOTYT CyIECT-
BEHHO H3MEHSTBCSI B PE3YJIBTATE
BE€ChbMa CIAOBIX BO3JECUCTBUM, 1€
JKeH 06beJUHACT OHATUEM «MAT-
KOoe BemecTBO». OH 00CYyXIaeT
MEPCHEKTUBHOCTb OMOMHUMETUKUA
(mojpakaHusa XUBOW IIPUPOJE)
JJIsT PEHICHUA TEXHOJIOI'MYECKUX
3a/1a4. OCOGEHHBIN UHTEPEC MPU-
BJICKAE€T ONHCAHUE METOJLOB UC-
clefoBaHuA. B gacTHOCTH, pas3o-
OpaHbI IPUMEPDI, KOTJA CIOKHBIE
3aJ]a4M YJAE€TCA PEIUTbh BECbMaA
IIPOCTBIMU CPEACTBAMU, O€3 I0PO-
rOCTOAILEI0 OOOPYJOBAHUSA. AB-
TOP HA3BIBAET TAKOM MOAXO[ «Iy-
xoM benmxamuua OpaHKINHA>.
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Bo BrOpO# yacTtu aBTOPHI 06-
CyXK/1aI0T MH/IUBU/IYabHBIE OCHO-
Bbl OPraHM3AaIMH HAYYHOTO MPO-
II€CCa: POJb MHTYUIIMH, CUCTEMA-
THUYECKOI'O TPy/a U ciydas. B Tpe-
TheN — KPUTHUYECKU CPABHUBAIOT
cucTeMbl 00pasoBaHusd BO PpaH-
nuu, CIIA u AHrnuu. B yactHOC-
TH, IPU OOCYXK/JEHUU KOHKYPCHO-
IO IPHUEMA, ABTOPBI CTABAT MO/,
COMHEHHE II€JE€CO0O6PA3ZHOCTD
BCJYHICH POJHM MATEMATHKH KaK
Kpurepus oTéopa.

DPusnueckas Xummusa

B.IltTuanep. YPABHEHWUE APPEHU-
VCA 1 HEPABHOBECHA KMHETHU-
KA / ITojx pea. JI.C.ITonaka; Ilep.

c aHra1. A.B.Xouosana. M.: Mup, 2000.
176 c.

Bonee 100 mer Ha3aja MBEj-
CKUI (PU3KUK U XUMHUK CBaHTE AB-
ryct Appennyc (1859—1927)
OIyOIUKOBAN CTATBIO «O CKOPO-
CTU PEAKLUU UHBEPCUU TPOCTHU-
KOBOTI'O CaxXapa MOJ JAEHCTBUEM
KHCJIOT». B TO BpeMs OH 6BII aCCH-
CTEHTOM B (PU3UKO-XUMHUYECKOM
snaboparopun JIERIIIUICKOTIO YHU-
BepcureTa. B pabore copepxanoch
060CHOBAHHME NOJXOZA K pemie-
HHUIO U BBIpAKEHHUE g KO3(DhU-
LIMEHTA CKOPOCTH PEAKLIHUHU KaK
dyHKIMN Temneparypbl. CEroans
€r0 Ha3bIBAIOT YPABHEHUEM Appe-
HHUYCa (IEPBOHAYATIBHO OHO OBLIO
npeanoxeHo Baut [odpdom).

I[ToMMMO KMHETUKHA XUMUYEC-
KUX DEAKUUI 3TO YPABHEHHUE [0
CHUX IIOP C yCIIEXOM IPUMEHAETCH
B MCCJIE/JOBAHUAX MPOIIECCOB MEpe-
HOC4 B TIa3ax, B IUIA3MOXMUMMUHU,
4 TAKOKE NIPU OOBICHEHUU CTPOE-
HUA JKAJKOCTEU U TBEPIBIX TEJI, Xa-
paKTEpPa IOBEPXHOCTHBIX ABICHUM.

B xHure ypasuenune AppeHuy-
Ca AaHAJIM3UPYETCS B paMKax pop-
MaJIN3M4 CEYCHUS CTOJKHOBEHUN
(Ynpyrux ¥ HEYNpyrux) U (yHK-
LUI pacCIpeleeHUss PEarcHTOB
10 S9HEPI'UU, IPUYUEM KAK JJI PAB-
HOBECHBIX, TdK WU /I HEPABHO-
BECHBIX CHUCTEM. [TMOHEPHI TAKOTI'O
dopmanuszma — HW.PIIpuroxun
U ero rpynmna (Hadajuao 1950-x ro-
JOB), KOTOPble KOHCTPYKTHUBHO

paspadoranu ujgen X.A.Kpamepca.

3HAYUTEIBHOE BHUMAHUC aB-
TOp yHAEISIeT INPUMEHEHHUIO TEO-
puU K HEPABHOBECHBIM OHMMOJIE-
KYJISAPHBIM PEAKIUAM C HETEPMHU-
YECKOU AaKTUBAIMEH, 4YTO OCO-
OEHHO XAPAKTEPHO JJIs PaJnaALI-
OHHOU U IJIA3MOXUMUHU.

FeneTuka pacreHum

JI.A.JIyroBa, H.A.IIpoBOpOB,
O.H.Tuxogees, H.A. THXOHOBHUY,
JI.T.Xom:kxa¥iosa, C.O.IllnmKoBa.
TEHETUKA PACTEHUM / Ioj pej.
C.I.lure-BeuTomosa. CII6.: Hayka,
2000. 539 c.

ITossBUIOCH MEPBOE MOCOOUE
Ha PYCCKOM S3BIKE, B KOTOPOM U3-
JIOKEHBl COBPEMCHHBIE IPEA-
CTABIECHUSA O 3AKOHOMEPHOCTAX
KJIETOYHON AU PEPEHIINPOBKHU
1 MopdoreHesa pacTeHUM C IMo-
3UIIUN TEHETHUKH.

KHUTa COCTOUT U3 HIECTU Yd-
cren. IlepBas MOCBAMEHA CTPYK-
TYPHO-(YHKIMOHAJBHBIM OCO-
GEHHOCTAM PACTUTENBHOTIO TIe-
HOM2, 06€CIEYNBAIOIIUM IMOPU-
OHAJIbHOE pa3BUTHE, MOpQoOTre-
HE3 JIUCTBHEB, LIBETKOB U KOPHEI,
MOSABACHUE PACTCHUN-MYTAHTOB.
Bo BTOpOI#T nmogpob6HO paccmar-
pHUBAETCSA OHTOI'EHE3, B TPETHEN
ONMCAHBl TOPMOHAJIbHAA U CBE-
TOBAsI PETYIALUS PA3BUTHUS PaAC-
TEHUHA. B yerBepTOil OCHOBHOE
BHUMAHHUE YAEJICHO IEHETHUYEC-
KUM aCIEKTAM CUMO6UO3a pacre-
HUH C A30T(HUKCUPYIOMUMHU OAK-
TEPUAMHU UM MHUKOPHU3006pPaA3yIO-
myuMU rpubdamu. Ilaras yacThb ga-
€T MOJIEKYJISIPHO-TEHETUYECKUE
OCHOBBl PAa3JIMYHBIX MOpdore-
HETUYECKUX 3(PPEKTOB (B TOM
YHCa€ 0OPa30BAHUS ONYXOJIEH),
OOYCIOBIEHHBIX ATPOOAKTEPHUSI-
MH. B mociegHen, mecToit 4actu
PacCKa3bIBAETCA O B3AUMOJIEHCT-
BUM PACTEHUU C (PUTONATOIEH-
HBIMU MUKPOOPTAHU3MAMHU.

B OCHOBYy KHHUIM IIOJIOXEH
KypC JIEKIIUH, KOTOPBIM aABTOPBI
y2K€ MHOT'O JIET YUTAIOT HA Kade-
pe TEHETUKH U  CEJICKIUU
B Cankr-ITeTepOyprckoM rocy-
JApPCTBEHHOM YHUBEPCUTETE.

Ucropmua.
O6uwecreoBeAeHHE

II.JesinngeHKko. XXI BEK: UCTO-
PUA HE KOHYAETCA. M.: OJIMA-
ITPECC, 2000. 350 c. (Teicauenerue)

A ne no 36e30am o cyovoe 2adaro,

U acmponomus ne ckaxem mue,

Kaxue 36306 6 nebe k ypoxcaro,

K uyme, noxcapy, 20100y, soiire.
Yunpam Mlexcnup

Kpyribpie gaThl 3aBOpAXKUBA-
10T, 4 3Ta — 0cob6eHHO. KoHer Be-
Kka. Py6ex rteicsaueneTur. Hauano
HOBOWU 3PHI.

JBOMKA C TpEMA HYJIAMU YXKE
JJABHO TMITHOTHU3UPYET YeJIOBEYE-
cTBO. BritoTs 0 cepeannbl 80-x
2000 roj Kazancsa KaKOH-TO Ma-
TUYECKOU YEPTOU, 3aHABECOM,
32 KOTOPBIA PUCKOBAJIN 3ATJIABI-
BaTh. CBUAETEIBCTBO TOMY —
CJIOBHO HHOTKY/Zd BO3HUKIIAA
«apobyiema 2000».

[MTocnenHue MmoaTopacra JIET
YEJOBEUYCCTBO JKUJIO OYIAYIIUM.
Ero xpanu, CTpeMUIUCh IPUO/IN-
3UTb, HA3BIBAJIM M 30JIOTBIM BE-
KOM, U KOHIIOM CBe€Ta. 1 BOT MbL
BHOBb y py6exa, HO OT OyAyIlero
GoJIbIIE HE XKAYT yyjec. Jlioau 3a-
JAIOT CaMBI€ IIPOCTBIC BOIIPOCHI.
B Kakux ropomax Mbl OyneMm
KUTh? KeM cTaHyT Hamwm JgeTn’?
YTO HNpHUHECYT C COOON HOBBIE
TexHonoruun? He moryour au poj
4YEJIOBEUYECKUI KAKAA-HUOY/b HO-
Basg yyma? M BEYHBIN U FOPbKUK
BOIIPOC: 4 OYAET 11 BOUHA?

DTa KHUra — HE IPEACcKa3a-
HME, HO IIOIBITKA 33/[yMaTbCd HaJ
TEM, YTO HAC XAET B OYAYIIEM.
ITycTb HUKOMY HE JaHO IIpEayra-
JaThb €r0, HO MOKHO IIONIPOOOBATH
PACIO3HATD TE€ JIOBYLIKU, KOTOPBIE
TOTOBUT 3aBTPAIIHUM JACHb, U I1O-
NBITATHCA UX U36€KaTh. MBI BHOBb
OKA3JIMCh Y PyOEKa, U BIIEPEAU —
yepesa HOBBIX JieT. Yero Ham
JKJ1ATh: TOPSI UJIU PAJOCTHU?

[Tonnpo6yem npeaCcTaBUTh, Ka-
KUM OY/IET CIAEAYIONUNA BEK...

B odopmaeHun KHUTHU HC-
[10JIb30BAHBl (DPATMEHTHI KaAPTUH
[Murepa bpeiirens, CanbBajopa
Hamu, ®pancucko loiu, Anb6pex-
Ta Jiopepa u Meponuma bocxa.
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:lMepsasa pycckas
SnonapHMua

écm;aezu c zad

B.B.borganosn

Mockesa

TOpasa Kamyarckasa 3KcIe-

JUILINS, BOIIEIIAS B UCTO-

puIo 1104 HaszBaHueMm Be-
nukon CesepHou (1733—1743),
BHECJIA OTPOMHBIN BKJIAJ B MU-
pOBYIO HayKy. Ee yyacTHUKM Ha-
HECJIM HA KAPTYy MOPCKUE I'PAHU-
bl Poccun o1 ApXaHTIenbCKa 1O
OXOTCKa, OMNHCATHU 3HAYUTECIb-
HYI10 4acTb Cubupu, Kypuabsckue
1 AneyTcKue OCTpOBd, pa3Beja-
M MOPCKHE INyTU B SMOHUIO
1 AMepuKy. Briepsbrie B MCTOPUHU
HAIIETO OTeYeCcTBa OBUIN COOpa-
Hbl  YHUK4JIbHBIE  CBEJECHUA
O IpUPOJIe, UCTOPUHU, STHOTPA-
¢uu BHYTPEHHUX pPalioOHOB Cu-
6upwu, Kpannero Cesepa, Janb-
Hero Bocroka. Onu He yrpaTuiu
HAy4YHOM LIEHHOCTU U B HACTOS-
mee BpeMa. PyHTaMEHTAIbHbBIE
Tpyabl  «HMcropus  Cubupun»
['Muiepa, «Cudupckas guopa»
N.Imenuna, «OnucaHue 3eMu
Kamuatkn» C.KpameHUHHHUKOBA
BOIIJIM B 30J0TONU (POHJ MHUPO-
BOI1 HAYKH.

Ho, Kak HU mapajoKCaabHO,
JIO CUX IIOP MBIl UMEEM JJOBOJbHO
CKyJHBIE 6UOrpaduIecKue CBe-
JIEHUS O TAKUX 3aMEYaTEJIbHBIX
MOpPEIUIABATENAX U YYEHBIX-UC-
cnenoparendax, Kak A.M.Yupwu-
k0B, C.1.YentockuH, 6parpsa 1.5
u X.JI.JJanreBnsl. Camas 3arajgod-
Has pUrypa B 3TOM CJIaBHOM psi-
gy — Tarpaua IIponuwnmiesa,
nepsas B MHUPOBOU HUCTOPUU

© B.B.Borjanos

pycckas MmosgpHas MIyTENECT-
BeHHUIA. Ellle HEJABHO HE OBUIN
U3BECTHB HU €€ NOAJIUHHOE
MM, HU BPEMS U MECTO POXKJE-
HUs. CErojHsa Ha OCHOBE HOBBIX
APXUBHBIX H3BICKAHUI YAATOCH
BOCCTAHOBUTBH CYABOYy 3TOU 3a-
MEYATENbHOU KEHIUHBI TIEPBOM
rmosoBuHbl XVIII B.

Kak Mapus _
crana TaTbaHOM

H3ygas B apXMBaAX HCTOPHIO
POJHOIO Cena, 1 HEOXKUJAHHO
IIPUKOCHYJICS K JJOKYMEHTAM OO0
yuyacTHUKAX Bropon Kamuar-
CKOU 3KCIEJULIUU U 3AUHTEPE-
COBAJICS CYALOON JEUTEHAHTA
¢gurora Bacunusa IIpoHuunmesa
1 ero Xenoel Mapuu. Kaxk nosasu-
JIAaCh B quTeparype Mapusd, eciau
B HM3BECTHBIX APXUBHBIX [JOKY-
MEHTAX €€ HuMI OTCYTCTBYET?

Hawvasica 1esneHanpaBiaeHHBIN
MMOUCK.
[Ipexge Bcero o Mapuu

[IpoOHYMIEBON MOIJIU YTO-TO
COOOIIUTD CAMU YYACTHUKU IKC-
neaunuu. Ho HU B 3aMUCAX XKyp-
Hala CygHa «KyLIK», HU B pariop-
TaxX JenuTeHanrta [Iponuynmena
U MITypMaHa YemoCKuHa, 4 TaK-
JKE PYKOBOJUTENEN IKCIIEJUIINUN
B.bepunra u A.Yupukosa Mapus
HE yIOMHHAETCA. 3aMHTEPECO-
BaJad 4EJOOUTHASL «O6peTaIone-
rocs B KOMaH/I€ KAITUTAH-KOMaH-
Jopa bepuHra Mopckoro ¢nora

gerrenanra M.JIliayruna» [1,
J1.79-94 06.], KOTOPYIO OH MHUCAJ
B AIMUPAJITENCTBO U3 SKyTCKa
B MIoHE 1735 1. ECTh BakHbIE CBE-
genusd o Bacuinun ITponuuninese:
OKa3bIBA€TCs, HAXOJACb B KO-
Manjge bepunHra, oH COCTOAI
B OQpUIIEPCKON KOMUCCHUU IO
«IIpaBJIEHUIO Jea  Kamuankon
AKCHEAUIIMU». A BOT O €ro Xxe-
He — Hudvero. JKunocs IIponuu-
MEBBIM B SKyTCKe HE CJIaJKO.
[InayTuH, B 4aCTHOCTH, IHUCAJL:
«Kanutan-komangop  bepuHr
IIPUKA3aJI BBIAABATD MOKJIYIO MY-
Ky ¥ KPyIly B ITpaBuanTe. 1 onas,
10 CBUJETENbCTBY JIEUTEHAHTA
[IpoHUMIIEBA, IBUJIACh HEI'OJHA.
Myka K IEYEHMUIO HEYJO0O0HA..
A Kpymy 32 KUCJIOCTHUIO U B POT
B3STh HENB3S» [1, J1.92 006.].
W3y4dasa ABOPAHCKHE IIPOIIE-
Husg BTOpo¥ nososunbl XVIII B,
y3HQJ, 4TO y crapmero 6para
Bacunua Ilponuumesa — Ho-
Hbl — OBLJIO BOCEMb CBIHOBEM.
O6pamasach K NPaBUTENBCTBY 34
MATEPUAIBHON IMOMOIIBIO, OHU
MOIJIM YIOMSAHYTb O CMEPTH Ba-
CUINAsA U ero XeHol. K coxaie-
HUIO, HUKTO U3 IUIEMAHHHUKOB
MOpEIUIABATEAs U CJHIOBOM HE
OOMOJBMJICS O €r0o CIYTHHILE.
JInmb B MapTe 1774 1. OTCTaB-
HO¥T Mauop Anekcern MoHoBMY
[TpoHYMIIEB HAMUCAJL, YTO «OpaAT
oTIia ux Bacuneit BacunbveB chlH
<..> ympe 6eszmeren» [3, J1.86].
[IepenucTeiBasg BETXHE CTPaA-
HHUIIBI OonucaHusa Kanyxckoro
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HAMECTHUYECTBA (A4 HUMEHHO
3J€Ch, B C.BOorumoso Tapycckoro
yesja, HaXOJAMUJIOCh POJOBOEC
rue3fo IIpoHYUIIEBBIX), ITOAY-
MaJI BOT O 4YeM: ecau Mapuio 1mo-
XOPOHMUJU B MEP3JIOU 3EMIE
ApPKTHUKH, TO 3J1€Ch, B LlenTpanb-
Hou Poccum, ocranuch ee poj-
CTBEHHUKHU. 3HAYUT, HYXHO YyC-
TAaHOBUTL, ¢ KeM [IpoHYUIIEBbI
UMeENIU TeCHbIE CBA3U B 40—50-X

rojJjax.
M BHOBb MYYyChb B ApXUB
JPEBHUX dKTOB, 0OO6pamaOCh

K (onay IToMmecTHOTO NMpHKA3A.
[IpeBapUTENIbHBIN AHAIN3 ONU-
CEH el MOKA3aJl, YTO COCEAsIMU
[IpOHYNIIEBDBIX, 4 TAKXKE COBJIA-
JENbIIAMH HEJBUXHUMBIX HUMeE-
HUM ObLIN JBOPsAHE HEe3HAHOBHI.
H3y4daio OodYepesHylo KPEenmocCT-
HYI0O KHHUTIY IO T AJIEKCHUHY 34
1754 1. Bor ogHa W3 YeE/IOOUT-
HBIX «IeHO-rBapauu Ilpeobpa-
JKEHCKOTO MOJIKY Kanpana Bacu-
Jibst HE3HAHOBA, X)KEHBI €BO AHHBI
®epgoposort gouepu Kowupawipe-
BOW» [3, J1.248]. Peup mu1a o pas-
jene uMmeHus ¢ 6parom deno-
pom KoHABIPEBBIM. Bapyr
MenbKHyaa pamunua ITponyu-
meBbix! M OyKBaJIbHO HE BEPIO
I1a3aMm CBOMM: «.a PocroBckoe
HEABUKUMOE HUMEHHE CO KpEC-
TbAHBI €IIE MPU KU3HU MATEPU
moen Bacunucel IleTpOBHBI
n 6para MOEro UMHU CAMHUMHU OT-
JaHo B 1733 rojly B IpUJAaHbE 34
CECTPOIO MO€EI0 POJHOIO TaThs-
Ho10 PeOPOBOIO JOUYEPHIO MOP-
ckara ¢aora nerdreHanTa Bacu-
JIEBOIO XEHOIO [Iponunmena»
[3, ]1.248 06.].

HWrTak, mepBoil B HCTOPUU
PYCCKOH IOJIAPHON MOpPEIIABA-
TenbHUIIEN Obl1a He Mapusd,
a Tarpana ®enoposHa [IpoHUn-
mesa (B pgesudecTse — KoHJbI-

peBa)!

KoHnpbipessi

YCTAaHOBUB MNOJJUHHOE UM
MOJAPHUILBI, CTAT HU3Yy4dTh PO-
JOCJIIOBHbIE KHUTU. «KoHABIpE-
Bbl — JBOPSAHCKHUH POJ, IPOUC-
XOJAIMIUNA, IO CKA3AHUAM [JIPEB-
HUX POJOCIOBIIEB, OT JIUTOBCKO-
ro BeIXOAIA Mapka /leMunoBsu-
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Yenobummnasn Peoopa Konowvpesa, 6 KOmMopoll 2060PpUMCA O uUMe-
HUuu — npuoarnom cecmpuol Tamovaro..

4ya, BbIEXABIIETro U3 JIUTBHI
B TBepb K KHA3I0 MBany Muxaii-
JIOBUYY...» [2]. YCTAHOBJIEHO, YTO
B XVII B. KOHABIPEBH XOAUIHU
B CTOJIPHHUKAX U CTPANYUX, CIY-
KU BOoeBOJgaMu B ToOOJIbCKE,
Cypryre, Enucencke u Mimmmcke,
OBbLIN UCKYCHBIMH MOPEXOJAMH.
Hekoropble 13 HUX OBUIN JAKE
NPUOIMKEHBL K L[IAPCKOMY JIBO-
py. Tak, Iletp Tumodeesuu Kon-
Apipes «11pu Pegope AleKceeBn-
4ye ObLI JYMHBIM JBOPSIHUHOM>,
a ¢ 1682 r. «Bejasm MaCTEPCKOM
LAPCKUX NanaT>. CpeJu IPESKOB
TaTbaHBl MMEJNUCH W TOCJHI.
HNBan TIaspunnosud Koupbipes,
Hanpumep, eme B 1615 1. 6bLI
nocaaH BO PpPaHIMIO «C HAKA-
30M M XaJ00010 Ha KOpouew
IIOJIBCKOTO M MBEJCKOTO».

B 6ypHyI0 310Xy Ipeo6paszo-
Banu# Ilerpa Beaukoro, B rojnl
Cesepuou BONHbBI O.C.KOH[JBI-
peB oxpansan Ilerep6ypr oT Ha-
NaJ€HUN IBEJCKOTO (HaoTa,
y44CTBOBAJ B CTPOUTENLCTBE

Bepdend a1 MOJIOAOro (paora.
W HEe cny4yanHO €ro uMs BHECIHU
B CIIMCOK JIWII, KOTOPBIM MO3BO-
JUIA «<KATH HA KoTinnHe ocTpo-
BE€ 10 OKOHYAHUU BOUHBI», pa3-
pEmuIN NOCTPOUTH COOCTBEH-
HBII oM B IleTepOypre. Takoit
yKa3 Bblmesa B asrycre 1712 1,
HO 3TOMY HE CYXJEHO OBLIO
c6pITHCA. B (peBpane 1717 1., 06-
pamasch 3a IOMOIIBIO K LApPIO,
BroBa Bacunuca ITerposna KoH-
AbIpeBa Iucaaa: «B nmpomaow,
Tocynmaps, 1713 ropy Bonew bo-
Kuelmo myxa moero ®egopa Cre-
nanosnya KoHpabIpeBa HE CTa-
J10.. OCTanace 4. 3 JE€TMU CBOU-
MU C cblHOM PejopoM, 1a — ABY-
Md OYEPbMHU, AEBKAMHU, C TaTbs-
HOTO /1a ¢ AHHOI0» [3, J1.230]. Kak
I1PaBUJIO, B 4esoOUTHBIX XVIII B.
MMEHA JIeTEH IEPEUYUCSINCD 110
CTAPIINUHCTBY.

[Toxa He OOHAPYKEHBI TOKY-
MEHTBI, YCTAHABINUBAIOMHUE TOY-
HYIO 4Ty POXACHUSL TaTbAHBI,
HO CIy4MJIOCh 3TO  OKOJO
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}gcm;a et € zadumotin

Bacuauii u Tamoana IIponuuuseso..

Xyooumnur Enena Kaanucmoaga.

1710 r. Takum o6paszom, TaTbsa-
H4a HE NMOMHMJIA CBOEro OTIA,
1 Ha GOPMUPOBAHUE €€ XAPAK-
Tepa BAUAIA [JIABHBIM 06pPa3oM
MaTh. Cy/isl IO HEKOTOPBIM JIOKY-
MeHTaM, Bacunuca IleTpoBHa
Kounabipesa, Heno60Ba B €BU-
4eCcTBE, OblJIa YMHOUM U IPAKTHUY-
HON JKeHMmMMUHOMU. OCTaBIIUCH
O/lHA C MAaJOJETHUMH JIETbMH,
OHAa HE pacTepsanach U HaJes-
JIaCh TOJIBKO Ha ce6s. ObocTpu-
JIUCh OTHOWIEHHUSA C POJCTBEH-
HUKAMH ITOKOHMHOTO MYXA: OHU
3aBAIUNIN NpomeHuamMu Ilome-
CTHBIM TIPUKA3, XXejaasd pasje-
JIUTh OCTABIIEECS HEJBHUKHUMOE
UMYyLECTBO BAOBBL. Bacuiauca
[TeTpOBHA MYXECTBEHHO 3aIU-
1[AJ1A UHTEPECHI CBOEU CEMBbU.

TaTpAHa MOIJIA CJBINATH OT
MaTE€pHU pPACCKA3bBl O OBIIBIX
CJIaBHBIX MNPEACTABUTENAX POJa
KOHABIDEBBIX: HEKOTOPBIE U3
HUX MHOTO CTPAaHCTBOBAJIH, OT-
MIPABISJINCh B JAJEKUE ILJIABA-
HUs, XPaOpO 3aIUINAIN OTEYe-
CTBO OT Bparos. BeposTHO,
MUMEHHO TOI/Ia B Ayiie TaTbsaHBI
U 3apOJUIACH CTPACTh K IyTe-
MIECTBUAM, POMAHTUYECKAS TATA
K MOPIO.

«[lo ee Bone»

Mpbl HUYETO HE 3HAEM O B3aU-
MOOTHOHEHUAX TaTesaHbl C Ba-
cunueMm [IpOHYHMIIEBBIM BIJIOTH
10 1733 1. HECOMHEHHO /UMb
OJJHO — OHM 3HAJIH APYI Jpyra
C JIETCKHUX JIET — OTell TaTbIHBI
BJIA/EN JepeBHEN paxgom
¢ ycagbp0010 [IpoHunmessx. ITo-
paxkaeT yAUBUTEIbHAS CXOXKECTh
06CTOATENBCTB UX XKU3HU: Bacu-
Ui IIpOHYUINEB TAKXKE PAHO
JIMIIWIICA poputener. Bo3Mox-
HO, IIO3TOMY OHH eIle 6oJjee
COIU3UTUCS.

HNx cBagbba cocrosnack 20
Mast 1733 1. B OZHOM U3 POJOBBIX
cesl. B KOHIIe UIOHSA OHU IIpUEXa-
1 B MOCKBY, HO JKUTDb TaM HE CO-
Oupanuch. JIEUTEHAHT MOPCKO-
ro (gpaora Bacunui ITpoHuuniies
Bomes B cocras Bropoi Kam-
YATCKOM 3KCHIEJUIIUU U TOPO-
MUJICS OTIIPABUTHCS B IYTh.

B ApXuBE JPEBHUX AKTOB 00-
HAPYKEHBI JOKYMEHTEI, OCBEILA-
IONIUE HEKOTOPbIE MOJAPOOHOC-
TH KPATKOCPOYHOIO NpeOBIBA-
Husa I[IpoHuynmieBeIX B MOCKBE.
25 uioHA Bacunuit mojan mpo-
HeHUE B BOTUYNMHHYIO KOJJIETHIO.
CyxO7¥i CTHJIb YEJIOOUTHOM, €CTe-

CTBEHHO, HE IIO3BOJISET OlIpeJe-
JINTD YYBCTB, HCITBITBIBAEMBIX UM
K MOJOJOH »xeHe. OH CKa3zal
JIUIIb, YTO <«B HBIHEIMIHEM 1733
rojly 3roBOpHJI OH JKEHHUTIIA Ha
nesune Tarpsane ®eopoOBOM 10-
uepu Kowpgwipesa» [3, J1.410].
I[TpoHYUIEB TUCAT U O UMEHUH,
KOTOpPOE€ JAaJu B IPHUAAHOE 34
TaTbsAHOIO €€ MATh U OPAaT.

28 HIOHA TOJal IPOLIEHUE
opar Taresausr — depop. OH,
B  4YACTHOCTHU, IOJYEPKUBAI:
«1 HpIHE OHa, cecTpa TaTbsaHA,
obperaerua B MOCKBE B AOME
CBOEM U uMeeT Hu3 MOCKBEBI
C NOK434HHBIM MYXEM CBOUM
OT’bE€3]] B JaNbHBIE TOPOJBI,
4 UMAHHO B CUOUPCKYIO I'yoep-
Huio» [3, J1.470]. KoHabIpeBbI
UMENU CBOU JOM B MOCKBE,
HO HO CEMEHHBIM OOCTOSITEIb-
CTBAM OyAyIIas MOJSAPHUILA XKU-
JIa C MATEPBIO B JICPEBHE.

«Monsa 28 nua 1733 roay Ta-
ThAHA PejgopoBa n04Yb KOH/BI-
peBa npuHeciaa B BOTUYMHHYIO
KOJIJIETHIO 34 PYKOIO MYyKd CBOE-
ro MNOJIOOOBHYIO YETOOUTHYIO».
DTO TIOKA €JUHCTBEHHBIN OOHA-
PYXEHHBIA JOKYMEHT IE€PBOU
nonsapHulel. OHA, B YaCTHOCTH,
IIOAYEPKUBAIA: «B HBIHEMHEM
1733 ropgy marnsa 20 gHda MaThb
BAOBa Bacunmca IlerpoBHa ga
opar pognou ®enop denopos
cpiH KOHJBIpEBH IO €€ BOJH
(BBIACIEHO MHOU. — B.B.) BbIA-
JIM €€ 3aMYX MOpCKaro ¢uory
JIEMTEHAHTA 32 Bacuiaba Bacunb-
eBa cpiHa IIpoHYmImEBa..»> [3,
J1.470 00.]

Yepes HECKOJIBKO JHEH Cy-
npyru IIpOHYMUIIEBLl CHIEHIHO
IIOKUHYJIN MOCKBY.

Tpareaus B yctbe peku
neHek

ITepBbie 0603Bl IKCHEAUIUHN
TPOHYJIHUCH B NYTb B (eppase
1733 r. OfHU U3 HUX HAIIPABJIA-
JIUCh B APXAHTENbCK, APYIrUe —
B To60JbCK U SIKYyTCK, HO 60Jib-
MUHCTBY NPEACTOSNIO JOUTHU JIO
6eperop OXOTCKOIO MOpPS U J0-
CTABUTb TYJad TBICAYU MYJOB
MNPOBUAHTA U MATEPUANBl JAJA
CTPOUTENBLCTBA KOpabIen.

24
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ITonrropa ropa gauaICa Mapli-
pyr IIpOHYMINEBBIX 1O BEIUKOU
Cubupu. Hesnerok 6b11 3TOT
nyrs. M3 Kaszanu OTnpaBUINCH
B BepxoBbe Kambl, 3atem B Oce
JOXJAINUCh YCTAHOBJIEHUA CAH-
HOTO IYTH WM, BHOBb IIOTPY3UB
MIPUIIACH], JBUHYJINUCH B JJOPOTY.
K xonny 1733 r. jo6panucsh 0
To60/1bCKA, '€ U 3UMOBAJIH.

Ho ocHoBHBIE TPYAHOCTHU
O6bL1M enie Brepeau. He noxuaa-
ACb BECHBI, bepuHI NpuUKaszan
JIEUTEHAHTAM B.Banprony,
B.Ilponuyunmesy u M.ITnayruny
CPOYHO BBIEXATDb B SJKYTCK C KO-
MaHJOU MaCTEPOBBIX, YTOOBI
IIOMOYb B CTPOUTENBLCTBE KO-
pabuei. s nepeBO3KU SIKOPEH,
KaH4TOB, INyWEK HAAO OBbLIO
6parp J0omaneH, JOOBIBATh MO/I-
Boabl. Oduuepsl proTa norpe-
60BaJIM TONBKO Yy KpecThaH Ke-
JKEMCKOU C/1060/BI 1OJ, T'PY3BI
120 nmojgBOA C NPOBOAHUKAMU.
MecTHbBIE KUTENU KAJIOBAIUCH
Ha IIpoHunmesa u Apyrux: «OT
TSZKKOI'O IIyTU OT KeXMbI 10 yC-
Tbsd MIMMCKOTO MHOTUA KOHH
U Maan».

HecomMHEHHO, 4TO BCE ulIe-
HUA IIYTU UCIBITANd Ha cebe
n TarbaHa. Haxopasce pajoM
¢ Bacunuem, OHA CTOMKO mepe-
nocuna ux. Ho ckopo IlpoHuu-
HIEBBIM NPEACTOANO MEPEXKUTD
JpaMy, UMEBINYIO JIJIA HUX POKO-
BBIC TOCHEACTBUSA. Heobxoaumo
OTMETUTB, UTO B IUTEPATYPE 3TO
COOBITHE HE ONMUCAHO.

5 wnwHa 1734 r. Bacunuu
[IpoHYMIIEB NPENCTABUI «TOHO-
meHue» B MIMMCKyI0 KaHIIEed-
pHIO O «CBICKE U ITIOMMKE» cbe-
JKABIIETO «B IIyTH n1pu Kazapos-
CKOU JE€PEBHE» €I'0 «KPECTbAH-
CKOI'O 4YeJIOBE€Ka» (CIYI'H, ACH-
muka) Anekces fTopbynosa. 1 He
66110 OBl Oeabl, ecnu 6b1 [opOy-
HOB HE.. 0OOKpPAJI CBOUX I'OCIIOZ,.
OH 326paj BCE LIEHHBIE «ITOXKUT-
KU» MOJIOJIOKEHOB — JIEHBIH,
JKEMUYVT, a)KE€ OOPYyYaIbHBIE 30-
JIOTBIE KONbIA. [Ipon3onno 3To
POBHO TOJ| CIyCTA IIOCIE HX
CBaibOBI. I KTO 3HAET, OBLIO JIU
3TO IPOCTBIM COBIIAJCHUEM?

IIpoucmecrBue HEraTUBHO
MOBJIMANO HA 4YeTy IIpoHunmie-
BBIX. BO3MOXHO, Ana TaTbAHBI

Kpaka IBUJIACh HEAOOPBIM IIPE]-
3HAMEHOBAHHEM. A BOT B NOBe-
JeHuu Bacunus, Kak CBUJETEIb-
CTBYIOT HEKOTOPBIE JOKYMEHTHI,
CTANX IPOABIATHCA HECBOMCT-
BEHHBIE €MY J]O TOI'O KA4YECTBA —

PE3KOCTb, TOJO3PUTEIBHOCTH
B OOpameHUuu C IIPOCTBIMU
JIIOJIbMH.

KoMaHIUPOM TPEXMAYTOBO-
ro jayb6enp-mona «Ikynk» be-
PUHI HA3HAYMJ JIEUTEHAHTA
[Iponuumesa. Jletom 1735 T.
CYJHO CIyCTUIu Ha BOAy. U xa-
nuraf, u mrypman C.HenoCcKuH,
u reogesuct H.YexkuH, u 6omuee
40 YenoBEK KOMAaHIbI HAYAIU
TOTOBUTBCA K OTIUIBITUIO — MM
[IOPY4aJI0OCh HUCCIAEJOBATH CE-
BEPHOE MMOOEPEXKBE MEK]Y YCTh-
amu Jlensl 1 Enuces.

29 uondg 1735 1. B OKPECTHO-
CTAX SKyTCKA TUIMIMHY Pa30pBa-
JIM TyHIEYHBIE 3aIMNBl C OOpTaA
KOpabJjs, OTOBIBAIOIEIO BHU3
1no JleHe B HEBEJOMOE IyTelle-
CTBUE. B KAaNUTAHCKOHU KAIOTE
CyJHa Haxoauaach Tarpsina de-
poposHa IIponummena. Heco-
MHEHHO, OHa OTIPaBJIAIACH
B [JIABAHHUE C MY)KEM «H3 CTPACT-
HOM K HEMY IPHUBA3AHHOCTH>.
Ho HE TONBKO NI060Bb TOJIKHYIA
TaTbsIHY HA 3TOT PEMMUTENbHBIA
mar. Kak Mbl Tenepb 3HaeM, I10-
CJI€ CIIyYMBIIENCA B JOPOTE Apa-
MBI Cynpyru [IpoHYuIeBsr ocTa-
JUCh (PAKTUUECKU O€3 CPEACTB
K CYLIECTBOBAHUIO. JIpyrue opu-
IIEPCKUE JKEHBI, OBIBIIME B JKC-
MNEAUIUH, NTPOBOXKAA MYKEN HA
CEBEP, CAMU OCTABAJUCH B SKyT-
CKE WM APYIUX OOXKHUTBIX MeEC-
Tax. I TaM OHU NOKyNAJIU TEI-
JIbIE€ BEIU U IPOAYKTBI MTUTAHUSA.
A Torja, kKak u HbIHE, B CUOUpHU
11apCTBOBANA JOPOTOBU3HA.
CnoBoM, He MorJa TaTeaHa IPO-
JKUTD B SIKyTCKe.

K nery 1735 r. cpeau opu-
LIEPCKOTO COCTAaBA 3IKCHEAUIIUU
CIIOXKUJIACH ATMOC(EPA BPAXK/HI,
B3AUMHBIX OOBMHEHHUI U JOHO-
cos. IToaromy Bacunmui IIpon-
YUIIEB ONACAICSI OCTABUTH KEHY
cpenu HejoOpoxenarence. Bol-
60p ObL1 caenaH: TaTbsaHa, BO-
MIPEKU CYMECTBYIOUUM 3aIpe-
TaM, CMEJIO CTYIMJId Ha NaNyoy
BOEHHOTI'O CYAHA.

[InaBanus u HAYy4YHBIC JOCTHU-
JKeHUs oTpsaaa [IpoHUHnIEsa no-
JPOOGHO OMMUCAHBI B IUTEPATYPE.
MHe X04eTCa paCCMOTPETD 3ara-
IOYHBIE OOCTOITENBCTBA TUOETH
Bacunua u Tarpaubl 3a Ilonsap-
HBIM KPYI'OM.

B cynoBoM skypHaie <«AKyli-
Ka», XpaHAIIEMCA B apXUBeE (PJ1o-
Ta B Ilerepbypre, eCTb KpaTKue
3aIIUCH O CMEPTHU U IMOXOPOHAX
cynpyros IIponuunmesnx. B nc-
TOPUYECKOM ITUTEPATYPE YTIBEP-
JUIOCh MHEHHE: [IpOHYUIIEBHI
ymepau or nuHru. Ho BoT He-
JAaBHO M3BECTHBIN IOJAPHUK
Ovurpun IInapo, ucciegoBas-
MU 3d4XOPOHEHUA CYIPYIOB,
COOOImMIJI CEHCALUOHHYIO HO-
BOCTb. OKa3bplBa€TCs, HU Bacu-
au#, HU TaTbsiHa HE O6O0JIenu
nuHron! A y Bacunus 6w emie
OTKPBITBIM IIEPEJIOM JIEBOM HO-
ru. 3HAYUT, HYXHO 3aHOBO
B3TJIAHYTb Ha COOBITUSA, IPOUC-
megmue B ycrbe OJeHeKa C aB-
I'yCTa MO CEHTIOPD 1736 T.

<SIKyUKy» HE yIaaoCch IpPO-
pBaTbCa HA 3anaj (BAOJb HE-
NIPUBETINUBBIX OeperosB TaliMbl-
pa) — K ycreio EHuces. OgHako
MOPaXAET YIOPCTBO U CAMOOT-
BEP)KEHHOCTDh KAMUTAHA KOPaAO-
a1 [IpoHyuiesa, 6POCUBIIETO
BBI3OB M JIbJlaM, U XOJOZAM —
«I OTO JIBJIOB BEJIHKAA CTYXKAQ,
U B TEIUIOM IIJIAThE €/1BA I'DETH-
Csl BO3MOXHO» — U MNPOYUM
OIIACHOCTSAM. BriepBbl€ B HUCTO-
pUH APKTHUYECKUX MOPEIUIABA-
HUM WM YA4JI0Ch JTOCTUYb
77°29’ca. IToTOM OHHM NOBEP-
HYJIHU HA3a].

HItypman Yemockun 20 aB-
IrycTa OTMETHJI HEAyr Bacunus
[Tponuumena: «XOTSH OBLI
U Oo4YeHb OojeH». He ckaszaHo,
yeM 60Jies1 KOMaHAup. Peup nuia
O coBemanuy, kKoropoe Ilpon-
4YUIEeB coOpan y cebs B KAIOTE,
OYIy4U yKe GONbHBIM.

Yepes mecTb AHEU NPULIIN
HaKoHel K YycTbio OJieHeKa.
Ho paseirpanca mropM, CIycC-
TUJICA TyMaH, PE3KO IOXOJ0/d-
JIO, U ITOBAJIAJI MOKPBII CcHET. Ts-
JKEJIBIMU M HETIOCTYIIHBIMU CJIE-
JIAINUCh OOJIEAEHEBIINE CHACTU.
JIrogu majganau ¢ HOT' OT BBIIIAB-
NIUX HA UX JOJIIO UCHBITAHU.
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28 asrycra YenoCKUH CJenan
TAKYIO 3aIIMCh: «B 3 waca 30 mu-
HYT NOMOJIYHHU OEXaI Ha A100-
Te IIpoHunmmes Ha O6EPET B PEKY
ANeHEK I TOro, 4TO 00mep-
KHM >KECTOKOIO ITMHIOTHOIO
06ose3HbI0> [3, J1.19 06.] (BBIJIC-
JIEHO MHOM. — B.B.). 3HA4UT, KO-
MaHAUP OBbUI MOPAXKEH ILIMHION?!
Ho moyemy Ha JAPYrod AeHb OH
BepHYJICA HA 60pT cyaHa? He mo-
4yBCTBOBAJI OOJierdyeHUs1? 34 He-
CKOJIPKO 4aCOB, IIPOBE/ICHHBIX UM
B 3UMOBBE, OT IIUHI'H U30aBUTHCSA
Henb3sa. CIeoBATENBHO, «<KECTO-
Kas IUHI'OTHAsA OO0JE3Hb» JICUTE-
HAHT4 — 3TO... IEPEJIOM HOTH.

[TouemMy mTYypMaH 34MIUCaAJ
B JKypHaJ€ Henpasay? Bupumo,
3TO OOBIACHSETCS CAELYIOMUM 00-
CTOATENbCTBOM. OpuLepos (io-
Ta UCKJIIOYAIN U3 COCTABA JKCIIE-
JUIAN JIAIIb B KPAaMHEM CJIy4dae,
IpyU  «<KECTOKOM» 60s1€3HH,

Jiutepartypa

1 TOJBKO IO pa3penieHnu1o CeHa-
Ta. ECiin 661 Y€JIIOCKUH COOOIINII
O TIEpPEJOME HOTH, TO CO3/1aJl OB
TPYAHOCTU C OCBOOOXKAEHUEM OT
PYKOBOJCTBA OTPSAJOM H, BO3-
MOJKHO, C JOTOIIHBIM PaCCJIENO-
BAHUEM OOCTOATENbCTB, IIPUBEL-
MIUX K HECYACTHOMY CJIYYAIO...

BpICcKaxXy npejnookeHue
O npuynHe cMepTu [IpoHynme-
Ba. [I0 MHEHUIO U3BECTHOTO CII€-
UAJUCTA B O0JACTU NOJAPHOU
MEAUITUHBI A.MM.MuxarnnoBa,
CMEPTH MPOU3OIINAA OT TPOM-
6a — IpsAMOE CAEJCTBUE OTKPHI-
TOro nepeaoma. M ymep oH
MT'HOBEHHO, YTO KOCBEHHO NO/I-
TBEPKAAETCSA 3AMNUCBIO B CYJO-
BOM JKYpHaje€: JIEUTEHAHT JaXe
HE yCIeJs NepeaTh KOMaHA0Ba-
HHUE OTPALOM.

Bonee 3araJodHOU OCTAETCH
cMepThb TaTbsaHbl [IpOHYNIIEBOM.
Eme pa3 BHUMATEJBHO H3Y4aIO

JJOKYMEHTAJIbHBIE 3ATIUCH. Bacu-
aun ymep 30 asrycra Ha 6opTy
cyana. Bce mocnepyiomue aHU
CBUPEIICTBOBAIA HEIOTroJja,
A mTypMaH YeaIoCKUH HUKAK HE
MOI' BOUTH B ycCcTbe OleHexa
1 JOCTHUYb 3UMOBBsI. I Bce 3TO
BpeMsa TaTbsgHAa HAXOJHUJIACH
y T€Ia BO3JIIOOIEHHOTO, OIIJIAKU-
Basl ero. f'ope 6blIO BEIUKO, MO-
3TOMY M OHA CJIEIJIA: TOJIBKO TaK
MOXHO MOHHUMATh CKYIYIO 3a-
IIUChb OT 4 ceHTaAbps: «Cero vaca
cBe3J1H Ha Oeper (BBJCICHO
MHOH. — B..) OBIBIIATO JICHUTE-
HaHTa [Iponunmesa xeny» [4].
Tatpana ®PegoposHa Ilpon-
yumesBa yMmepnaa 12 ceHTabps
1736 1. Ee MOXOPOHUIU PSIIOM
¢ myxeM. Ectp nerenpa: Teno Ta-
ThAHBI HALIJIW HA MOruie Bacu-
g, B KusHu u cMmepru Bacu-
auit u Tarepana I[IpOHYHIIEBBI
OCTABATHUCHh BMECTE. W

1. POCCHIICKHIT IOCYAaPCTBEHHBIN apXUB JPEBHUX aKTOB (PTAJA). ®.248. Om.12. J1.669. J1.79—94 06.
2. bobpuncruii AA. JBOPAHCKUE POABL, BHECEHHDBIE B 00NN repboBHUK Beepoccuiickoit umnepuu. 4.1. CI16., 1890.

C472.
3. PTAJIA. ©.1209. On.1. /1.10419.

4. POCCHMHUCKUH IroCylapCTBEHHBIN apxuB Boenno-Mopckoro ®gora. ©.913. Omn.1. J1.11. J1.90O.

Hajg nomepom pa6oranu
OTBETCTBEHHBIN CEKPETAPD
10.K.JJKUKAEB
Hay4Hble peaKTOPBI
0.0.ACTAXOBA
JL.ILBEJIAHOBA
E.E.BYIIYEBA
M.IO.3YBPEBA
I.B.KOPOTKEBHY
K.JI.COPOKHHA
H.B.VIBAHOBA
H.B.YCIIEHCKAA
O.M.IIYTOBA

JluTepaTypHBIN PEJAKTOD
M.A.OCWIBIITENH
XyOKECTBEHHBIN PESAKTOD
T.K.TAKTAIIIOBA
3aseayromas peJjakiuen
HU.D.ATEKCAHIPOBA
Mnapmuii peakTop
I.C.ZOPOXOBA
[Mepesoa
II.A.XOMAKOB

Ha6op

E.E.JKYKOBA
KoppekTopsr
B.A.EPMOJIAEBA
JI.M.®EJOPOBA
I'pacuka, BepcrKa

O.A.BPATUH

Anpec pelakIuu:

117810, Mocksa, I'CIT-1
MapoHOBCKuI1 nep., 26

Tem.: 238-24-506, 238-25-77
Paxkc: (095) 238-26-33
Tlopgnucano B mevyars 9.12.2000
Popmat 60x88 /s

Bymara tTunorpacdckas Nel
OdcerHas nevarp

Ve, ney. 1. 10,32

Ve Kp.-oTT. 67,8 THIC.

Vyu.-uzmg. . 15,1

3akas 4222

HabpaHo 1 CBEPCTAHO B PEJAKIIUN

Orneyartano B IIITIT

Tunorpacdpun «Hayka»
AxanemusgaruenTpa «Hayka» PAH,
121099, Mocksa, llly6unckuit mep., 6
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