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Pedropma 3gpasooxpaHeHus
Pawu delin

CTOHMOCTD MEOHUMHCKHX YCnyr OBICTPO NOBBIILAETCH, 4 MIUTHOHBI
MOOeRl NpH 3TOM HE HMEHOT METHUWHCKOR CTPaXoBKH, KOTOpas
KomnencHposana 6w 3TH pacxoast. Crpane HeobxoaumMo cpouHo
co3fasaTk BCCODLIYH NporpaMmy MEIHUHHCKOTO CTPaxoBaHHs

CKOpOCTL pacwupeHus v pasmepbl BceneHHOW
Bewou J1. @pudsman

Boapact, Isonroums M cynsDa BeenenHo# 3aBMCAT OT CKOPOCTH €€
pacinperna. Mamepaa paameps Beenennoil © nomotisio
pammnﬁpa:umx HOBBIX METOMNOB, ACTPOHOMBI YTOUHWIH IHauUcHHe 3TOH
CEKOPOCTH

OwubKK KOMNBIOTEPHLIX NMpOrpaMm
bea Jlumasyo, Slopenyo Cmpuscun

HM3-1a owwbok B nporpamMMax Hapyllaercd TenedhoHHAs CBHIbL H
OTENANBIBAKOTCA JANYCKH KOCMHYeckHX kopabneit. OteyTcrBHe rapanTwil
HANSXHOCTH MOXET OTPaHHYHTh POML KOMMbIOTEpa, OcobeHHO B TeEX
cy4asx, korga Ge3onacHOCTh 3GBHCHT OT NpOTpaMmHOre obecneyeHHs
CHCTEMBI

Buayanuaauusa Guonoruyeckux Monekyn
Apmyp Hx. Oncon, Hetisuo C. Nydcean
HaobpameHHa, NONYYEEMLIe ¢ MOMOIEK KOMMBIOTEPA, NOMOTaloT

HCCNEAOBATE CTPYKTYPY OMONOTHYECKHX MOJEKY] W NPOHHKATE B TaflHbl
CNOMHOI0 XHMHYECKOTO COCTABA MHBBIX CYILECTB
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Rashi Fein “Health Care Reform”
(PALIM ®EHH «Pediopma igpasoox-
paneHuRs) — npotheccop MeaHHHCKOH
akoHoMikn B Memumsckoil wmkone Fap-
BAPOCEOTO YHHBCPCHTETA. XOTHA B CBOE
BPEMA JAHIMANCA HIYICHHEM TPYIOBBIX
PECYPCOB H (DAHEHCHPOBIHHA METHLINH-
CEOro 0oOpa’toBasis, B HACTORILEE BPEMA
(.'f.‘(.'p(.‘_."lﬂ'l'ﬁ\{l!.'] CBOE AHNMMAHNEC HA PE-
dopae 3npaspoxpareHid. JoKTopoEym
CTENEHL NOAyaHa B YHHBEpCHTETE
HMaonca onkwaca, Gen anenos Kosu-
TETA FIOHOMMMNECKHX COBETHHEOR NpM
npeanacaTe N, @, Kennenn, defin —
ABTOP HECKONLEKHX KHHI N0 IKOHOMHKE
apasooxpadedns M uned MucruryTa
MEITHIHHE .

Wendy L. Freedman “The Expansion
Rate and Size of the Universe"™ (BEH1H
J. PPHIAMAH «CropocTe paciukpe-
HHA H paisepkl Beenennofis) — cotpyn-
nuna Obcepratopuit Kapwern B [laca-
oexe (wr. Kanngopuus), Poagpnace B
TopouTo, creness noktopa dunocodiin
B 0BAACTH ACTPOHOMHEL H ACTPOMHIHEN
nonyunna B TOPOHTCKOM VENBEPCHTETE
B 1984 r. C 1987 r. — neppas weHILHAE-
HechenosaTens, paboraowan B O6cep-
patopuss Kapuern. Bxoont 8 rpynmy
MO NAMEPEHIID IUKATEI MEXTATAK THYEC-
CKNX PACCTORHHI Ha KOCMHYECKOM Telle-
vkone «Xabbnw. Bpema, caoboanoe ot
MHRTHHR acrpodomued, npopOalT C
ceMpefi: MYHEM, NATHASTHER AOHEPLID
H '-IE'T'hIpCHHC'TH“hI ChIHOM,

Bev Littlewood, Lorenzo Strigini “The
Risks of Sofiware” (BEB JIUTIBY A,
NOPEHUO CTPHAEHHMH  «Owmnbxu
KOMOLIOTEPHEIX  NPOIPAMMS) COTPYI-
HHMAKT B pasEax npoekTa «[penckaiy-
MO HANCWHBIC BhIMHCNHTENMBEHRME CH-
cresmiin ([THBC), copmecTHOf wocneno-
BATENLCKON NMPOTPAMMLI N0 HANEKHO-
CTH KOMNBOTEPHEIX CHCTEM, B KoTOpOR
NPHHHMAKYT YHACTHE CHCUHANHCTED €B-
ponefickux cTpas. JINTABYZ nNoAyYHA
CTENeHL HOKTOPpA no undopMaTnxe W
CTATHCTHEE B JIOHAOHCKOM TrOponckom
}'I“!I!-EPEIITCT:, e On p}'utmnmrr [ll:'“'l -
POM  HENCKHOCTH NPOTPAMMHBIX CH-
cTem. CTPIENHEN — HaydHbill coTpyn-
wik Muctatyra obpaboren nudopma-
UHE npH MTANBRNCKOM HALHOHANBHOM
KOMHTETE No wayvke., O okovvan da-
EYNLTET }.'II.'FTFFDHI-IHH B nIl]al[CHﬂhi }"H'IE-
sepeuTete.  MocaenoBawws  aETOpOB
CTATEH 4ACTHYHO hHHaHCHPORLTHCE Ko-
soncciell EC n panmax npoexta [MTHBC.

Arthur J. Olson, David 8. Goodsell
“Visualizing Biological Molecules™ (AP-

T¥P SX. ONCOH, OEMBHMAO C.
TYAOCENN «Bwsyamnauss Grojori-
YECKNN MONEKyr) B caoeli pabaTe nel-
TAIOTCA PACILNPHT B POJTE KOMILKITED-
woll rpadmikn B oyaedim  gyskani §
CTPYKTYDSI I'_.‘-Ilt[‘l."ll'I-E HYUECKHX hii!lipﬂl'«.!{‘.-*
nexyn. CUIcoH MonNysHn CTenels JoKTo-
pa  dunocodun B KanngopHuickom
vHneepcnTeTe B Bepxnn B 1975 r. w 3a-
TeM NPONOAXKHA CBOH HCCNEOOBAHHA B
Mapaapackons YHHBEPCHTETE, [AE OH MC-
NOUTL MR PEHTTEHOCTPYRTYPHEIR -
I3 [LNA HAYNEHNA CTPYKTYPH BHPYCOB,
B 1981 r. on ocwoBan nabopaTtopHio Mo-
nekynAapuwodl  rpadukn opi Havuwo-
HCCHENOBITENBCKOM HHCTHT yTe Crpun-
ncoBckoR knuHnkl B fla-Xofis (wr. Ka
auopuns). TyOcenna nonywna cTeneHi
gokTopa wnocodnn B 1987 1. 8 Kanu-
thopusiickon yausepcuTete B Jloc-Ana-
WETECE, [ME OH TAKKE WIYUAT PEHTTE-
HOCTRYKTYDHBIA anamni. 3atem OH ne-
petien B nabopatopiise Oncowa i cTan
IaHMMaTECR paipaboTkoll MeToOaOR NO-
NYUCHHNA H mﬁmmmm Nll_'r."ﬂ:]i:-'."l' H i kH=
CTPYHPOBAHHA» NEKAPCTREHHBIX TIPena-
PaToOR ¢ NOMOLIBK KoMmnskoTepa. He-
maeHo [yacenn sepuyncs B Kanndop-
HHACKKHA yuuBepcuTeT n Jloc-Axnsenc-
€e, 4ToOL npoacTHHTE paboTy B ofina-
CTH penTrenonckol KpucTannorpaimm.

Jefirey S, Levinton “The Big Bang of
Animal Evolution” (OXE®DPPH C.
JEBHHTOH «bonsmoi pipsis 38001
UHH HHBOTHRIXN]) — npodieccop, 3ape-
ayiowwsil kadenpoll IKOMOTHH W IBONK0-
usn Vausepcutera wr. Heio-Hopx B
Cronu-bpyke. MMonyunn crenens Gaka-
maspa B Core-Konnenwe Hewo-Hopka n
crenents noktopa dunocodmy B Hens-
CKOM yHUBEpCHTETE (0be — no reaio-
rup). Cheananuinpyercs s obaactn
MOPCEOH IKOAOMrHA B 3B0NHUIHOHHOA
Ouonorim, astop kel «Mopckas ako-
noruae (“Maringe Ecology™) n «[ eneTi-
Kil, IANEOHTONOTHA H MAKPOIBOMIOIIAR
(“CGenetics, Paleontology and
Macroevolution™), Henasno yyacTpo-
BAN B NepepaboTee H NepeiTaanni Kiac-
cHveckoro Tpyaa P. Kapecon aMope Bo-
kpyT Hacw (Rachel Carson “The Sea
Around UIS"™).

Joseph H. Greenberg, Merritt Ruhlen
“Linguistic Oregins of Nativ Americans™
(AXKO3IED . TPHMHEBEPT, MEP-
PHTT PYJNEH wlludrsscriveckme
KOPHH aMEPHEKAHCKHX MmuacRiean ) 3ann-
MAKTCA  CPABHITEMbHBIM  WIVHEHIHEM
Asbikon. [ puubepr ABARCTCR NONSTHRIM
npoeccopomM AHTPONOAOIWE W THHTBH-
ik CTandopackoro YHRBEPCHTETA.

I nassbie ohIacTH e1 0 HIYHHLIX HH TEpe
COB —  YHHBEPCLILHKE OCODEHIoCTH
AIRKOR H HA HETOPRYCCKAA Kiaccudinka
ung. B mpownos 6w NpeminesToM
JIMHE BHCTHYCCKOT O ODILECTRR  AMEDI-
Ki, a Takme wieHosM AMEPHEIHCEOND
hnocodickorn obmecTea, AMEDHKAH-
ckDll akagpemMim NekycoTe n wave w Ha-
HOHATLHON  akaneMin wayik. Pynew
NPpOBOONT HEIEBHCHMBIE NOCNENORAN HR
n Mano-Anero, wr. Kanuwdopuwa, B
1973 r. emy DRNa MPUCYRISHA NOKTOD-
CKaA CTencHb B o0nacTi ANHIBHCTHEN B
Crandopackom yHueepentere. Yuact-
poral g npoexte Language Liniversals
Pyrien spnaTcs apTopos «Cnpanomaea
ATLIKOB M .

Owen Cingerichi * Astronomy in 1he Age
of Columbus™ (OVIH THHIEPHM
“ ACTPOHOMNIS Bo BpeMoHa Komysibas)
— crapwumfl  acrpouom  [apeapa-
CMETCOHDBCKOID OGCTPOgMIHdECEDro
uenTpa 0 KesmGpuawe, a takwe nexkau
ihakynkLTeTa HCTOPIY Hayku B [ apeapa-
CEOM YHHBEPCHNTETC. FITo ero NATAS
CTaTed B wypHane «Scientific Ameri-
cann. Ha npotasenin Mmuorns net Iim-
repuy BeneT noncE o Enpong i AMEPHEE
woaemnnapon Tpyaa Konepuuka «De
revolutionibuss. On  DPOWTYANPORILN
Bonee SO0 IKIEMOARPOR AAHHOTO TRy
XV s, mivuas pamine komsentapii. B
MeMaTi HAXOARTCR B0 cOOPHMKS CTATCH
MCuarepnya; « Benvkan oxota KonepHu-
K W OPYIie TPIETHSCHIA B HCT 0PIl 8c-
TpoHoMEHS it ol nas webec: ITTonesmed,
Konepunk, Keneps

George A. Carlson “Sighting Cepheid
Variables™ (AKOPIK A. KAPNICOH
wHabtmonenive tedeiiny) npenoaaeT ac-
TPOROMIIC, GHINKY, SHMHIO H MY3IBIKY
no knaccy GopTenssHo (e OoHO €ro
yeseserine) 8 Koaemwe Catpyca B
I nennope (wr. Kanndopuns). Annrer-
CH TAKME NPHEGINEHHBIM 30T POHOMOM
8 Hucruryte Kapuern, Crenehk J0KTO-
pa tnocodun g obnacTi QEENKH NOY-
yun g KamnwipopHuAcKkoM vHUBEPCUTETE
B lefipuce

Gerard Piel “Essay” (IAEPANO
MAN  «3ccen) ABNACSTCA  MOYETHRIM
T‘II‘IE.I]E.‘EJBTCJIL‘F«.I MHHHHUHHDﬁ KL=
M aypuana «Scientific  Americans.
Eru NOCIENOHAR EHMMA a TONLKD OIHH
MHp» TOCBALLIEHS I![!It'bFr."IEME Ftl'l..'L'il‘.'l'J)h'a-
HHA COCTOSHHA OKpysawincH cpeiobl
NpH COXPEHEHUN TCMNOB MOHOMMHTE-
CHOTO PAIBHTIA

)0 1 100 .

10 Hasao

HOAEPL 1942 r, aKaxnyw HeIenw B
wyprane « The Journal of the American
Medical Association» NOARMAETCA [LITHH-
MBI PR BEEPONONOB O CKOHYABLIHXCH
1@ IToT nepuod Bpavedl. B samaom m
HEKPONOros MPHBOANTCHE  A0CTHRKEHWA
spavell. EcTecToesdo, 0OHN W3 YTHX He-
KPONOIOE IUIHHHBLIE, OPYIHE — CcpenHedi
OAHHL], HEKOTOPLIC XMWE — COBCEM HD-
porkne, Nonyernocs Tak, 41o no cool-
PAMEHHAM KPACOThI HAMATENLCKIR pa-
GoTHnk PACIONEran HeKpoJiors B no-
PROKE yﬁmramuu:ﬂ NNHHEL: CHaYwa Do-
e ANUHHLIE, TOTOM — BCC KOpOUE W
kopove. Onmomy Bpauy m1 Bpyknama
NpHiLna B rofony MeICHEs, 4TO CEROMMOO-
HOBANHEIA TaknM 0OpaioM eRenenek-
HEI| PR REEPONOTOR MOT Ol NMOMOYL
ONPeteiTsh, KAKOBR «LEH:d yorexas o
segmimne. Benencraue 31000 o8 peinn
npoaHanmInposdaTe 30 TakMXN exeHe-
nersibiy  Hybrnikaimii W oBHapysn,
YWTO cpemHuil BOIPACT, B KOTOPOM ¥MH-
PATH NCPELIE ACCATSH Bpauefl, HEKPONOrM
O KEOTOPEIX OLIAH NOMELICHL! B HavAne
ITHN myDnHkaunf, cocTasnan 64,6 rona,
il TO BPEMA KakK NOCNENHHE QECATE Rpa-

well — Te, KoTopue pabotrann nobpo-
COBSCTHO, HO e JOCTHITTH BHAHOTO Mo-
NOMKEHNA, — NDEIAN B Cpeanem no 69,3
roga. Takus obpaloM, «IIEHA yonexas
BpaNa OKazanace pasHofl npRGnman-
TEALHO NATH TOSAM ET0 HIIHN».

aHemiin Obifiil NEPBEbLIMH, KTO OC03-
HAN FPOMAIHBIE BOIMOMKHOCTH TEOPUH,
COrMAcHD KOTOPoi Gonee BRICOKYIO MO~
OHMLHOCTE — KAk OpH HACTYIATEN:-
HbIX, TAK # npn oGOpOHATENLHLIX Boe-
BRIX NefCcTEHAX, — MOMHD 0BecTIeYnTh,
NPHMEHIE TPaHCTOPTHPOBKY BOFCK W
BOOPY MEHHA CAMOMETAMH. Hix
«0nxepchi-52%, CPARNNTENLAD HHIED-
CKOPOCTHBIC H WHEVEJTKKHES, HO BMe-
CTHTEILHLIE M HANEKHBIE CAMONETLI,
VIKE NEPEROIAT OOENPHNACEH, OpYMXHE,
NeXOTY | napauoTHeTes B Hopeerne,
Nusmo, wa pyccenfl ppout. Hawm co-
OCTBEHHBIE BOCHHO-BOIOVIUHLIE CHILL,
T, BEPHEE CKAlaTh, HAILA apMiR, HE-
CKONTLEO OTCTaANH B PEann3allnig Bo3-
MOMHOCTEH, oDecneynBasmbIx BOAOYIL-
nofl TpancnopTRpoBkol Bolfick. Onmako
cefiuac vike omwacTi Onaronaps Monep-
HHIALHHA NEPBROEMACcCHBIX TPpaHcno-

p'l'ﬂlal'l: CAMONIETORE MEl OCHALKHbBI HE XYy~
e APYTIHN, H HECKOHuGeMElfl OTOK rpy-
JOBLIX ¢ BOAAYLIIHEIY Kopabneiis neTHT B
Kutah (psecto npestedl Joporyd Yyepes

Aaexcandp beaa soaopum ne mesedony

bupay), 8 Cesepivio Adpuky u € apy-
THM JIHHHAM (POHTOES,

ST amat *

HOABPL 1892 r. «Kak H3BECTHO, ABNA-
ETCH  PacnopocTpaHcHHBIM  MHEHHE ©
TOM, Y4TO 0 WEPCTH MACKOTINTAFHLX, W
ONeEpeHHt NTHIL, H YCIUYAR NMpechMblEad-
LMXCH npeacTasnmioT coboll Innaepym-
YECKYVIO CTPYETYDY B OCHOBHOM MIEH-
TEuHoro xapaktepa. Oawako nocne
TILATENEHOTO MCCMENOBAMMA POCTE M
pPaIBNTHA ITHX OTAENBHLIX BHIOB 3a-
winTHbIX NOKpeTHA a-p @. Maypep w3
lNefinensBepra B HACTOALIEE BPEMA CKAO-
HACTCH K BLIBOOY © TOM, STO OHI COOT-
BETCTBYHT YYBCTBHTENBHEIM TOUKAM
HE KOXE ICMHOBOOHLIX, WITH, N0 MCHR-
wefl MEpe, 4T0 OHF FEIRIOTCH OTPOCT-
KaMi, MCNOORLUMME M3 JTHX TOMEK Kak
i1 ocHosanuA. Kak cuutaer n-p May-
pep, €ro HCCAENOBAHHA NOOTBEPKILAFT
TEOPHIO © TOM, NTO MIEKOTMHTAMLHE
NPOHCEQNAT HENOCPEACTREHHO OT 3CM-
HOBOAHLIX H HHKOTHA HE WMETH B Ka-
MECTHE CBOMX TNPapPOONTENCH  KaKkux-
nnbo NMPeCMBIKARIMITHXCH»

aHelaroMenHs il DDEMHCK B KAMEHD-
JIOMHAX CI-IEIIIJI }"I'iii.]hlB-i:kET Ha E'nl:'ﬁ:n‘E'.. c
NOMOLLLIO KOTOPOTO APEHHNE OT e
ITH MOHOMHTEL OT saTepuHcxofl rop-
Holl noponel. B yetko npopyGnennoil
Dopoanke, OTMCYANOWEN PAHBLY KamM-
HA, HMCHOTCH DTEEPCIHR. npf'ﬂ.l-lﬂ?l!ﬂ‘
yeHnLie, N0 Beefl BHAHMOCTH, N8 aepe-
BAEHNBIX EKnHHeeBE. [locae Toro Eak
KNMHLR MOTHO BCTARTANHCE B OTHED-
cTis, DOpO3dIEa IanoJHANGckE BOAOH.
Kminiba paityxann y painamMbiBani rpa-
HHTHYIO TGy o socefi inne Gopoan-
k. Jarem Gnox BLITANKABANKN NO Ban-
KaMm 11 kapeepa k Gepery Huna, rie on
obprisipanca  DOMEILMM  AOTOM M3
CTPOEBOND Neca, biiox Neman Ha Peanom
Bepery oo Tex nop, HOKH OYEPENHDE Hi-
BOOHEHHWE HE NOAHHMATD ITNOT W HE THEe-
PEMELLANO Cro ¥ Fopony, roe nonxeH
Onin GbiTh BOIMBMIHYT ODenuek. Tam, ©
NMOMOLWBLH BRIKOB, DRIYAINOHE N EAHATOR
ero nNocTentHHo NOAHHMATH B EH."-'I!I" i-
KANBHOE NONOKCHNEY.

aHa oTrpeTHR TenehoHHol NHHHH
mewny Heio-Hopkom n Ynkaro, o ko-
ropoM Gwn penoprax B NpensUIyuemM
HoMepe Halpero mypuana, npod. benn
Oen choTorpadspoBan ¢ NOMOLLEI (o-
TOBCNEIINKH, KOTOa OH pﬂ?rﬂmﬂlfﬂﬂﬂ C
r-nom Yunssmosm XabGbapoom, Haxo-
OEBLIHMCH B YHKaro — Ha paccTONERN
orono 1000 sune. @oTorpatus, nosme-
UICHHAR 10eCh, BIATA 13 wypHna «Ele-
cirical Reviews, Oua uurepecta ¢ ncto-
pHMECKON TOMEM IPEHNHA, NOCKONLKY -
MOHCTPHPYET YCNEXH, NOCTHIHYThIE B
obenx obnacTAX HayEH — Tenedonm i

thororpadmme,



Pedopma 3a1paBOOXpaHeHus

CTomMMoCcTb MEegUUUHCKUX ycnyr ObICTPO MOBbLIWAETCS, 8 MUMNTUOHBI
noged npy 3ToM HEe UMEIOT MELULMHCKON CTPaxoBKK, KOTopas Obl
KOMneHcrposana atu pacxogbl. CtpaHe HeobxoguMO CPOYHO
co3fasarte BCeobwyrw nporpammy MEQUUMHCKOro cTpaxoBaHus

EFEL anpapooxpatetnes CLIA

CTONT B¢ HEOTADMNHbIE NPOD-

nésbl, Fleppan sakmovaeTca B
TOM, W70 35 MAH. BMEPHKAHIIER HE HAiC-
HOT METHMIMHCKOR CrpaXxonkd, a MHOTHM
M1 TECX, ¥V KOro ITa CTPAXOBER CCThL, OH
JAMACTYH HE KOMICHCHMDYET BCE pacxo-
Akl HE MEOAMUHHCKOC oODCTY#HBAHME.
CuTyaius yovryDnseron Tem, 1o bofib-
LWNHCTED AMCDHKEHICE CUNTHEIOT MEIn
EiHCEOe OBCAYIKHEAHIE OOHIM HI CBORX
rP&KAEHCKAX ITREN: OHA NOJAraT, 9T
HETDBEXY HCOLIR OTKAILWBATE B HEDbxD-
MTHMOM JTEHCHHA N0 TPHYHHE 70 HHEKHX
noxonos. Hecsorpa Ha pajdHornacis B
NETANAX (HanpHMER, B BONPOCE O TOM,
HTO CHHTATE HEODNOMMMELIM HIH AleK-
BATHEIM NENCHHEM M CEONLEQ JTOMEHE
CTOHTRE TS ilfllH IHLIE YCIIYTH), MHOTHE
CXOARTCA Ha ToM, 9o B CIIA nwe yna
Nock COANATE CHOTEMY, KOTOpaR obec-
neydeana G CNpapennnBOS pacmpenc-
Nenne MENHUMNCKOR MOMOILIN,

Bropas npoGnesad, NONENBLIARCH 103
W, KACACTCH BIIHAHNA POCTR PACKOIon,
CHAMANHLIX CO IAPABDOXDAHSHHEM, WA
NOATOCPOMHBIE  FIKOHOMHMECKHE  NEPC-
nésTiiasl crpatini. B 1940-x ronax Ha
VIPABOOXPAHEHIE YXOOMAD 4 mMIpa
nouit., 1.6 Beero 4% BpanoBoro HauHo-
nansaoro nponyera (BHI) CUIA. B
1990 r. T pacxonsl coctamwmm 666
smapa. nonm., wa 12,2% BHTT: sxerpa-
NOMTHPYA, MOAHO NPOTHOINPORATE, 4TO
B 1992 r. cTpada MIPACKOIYET Ha 1npa-
pooxpaverne Gonee B0 mnpa. nonon.,
e 13,4% BHI1

Pocr nonu BHI, sarpavynsaemon na
A PABOOXPEHEHHE, CONPOBOXK ARETCA
YMEHBLUCHHEM CPEICTE, BLUIENHEM LI X
HA OPYTHE HYKILI, Takne, kak obpaio
BAHME, PAIBITHE WHDPACT PYETYPLI, Ha
YYHBIE HCCNEngoRIHHA o paapaboren. B
1990 r. npeanpusTin 3arpatiwim 61 %
II[JHI:‘MJIIL OO0 BRIYCTA HATOTE HO NOKPBI-
THE pACX0A08 N0 MEAHLUNHCKOMY LH:"I.'EH-
WHEEHHIO cBonx  paborHukoE  (onw
CPABHCHMA, B 1970 r. 310T NOKAIATENE
cocrasnan 20%). Bennati, CBATANNBIC
¢ MENHUMHCKHM ODCNVEHBAHMEM, COD
crasunm 13,3% acex dencpanbkHeX pac-
xonos; B cpentem 11,4% Gromweron
(UTATOH H MECTHX GIONKETOR VILITH Ha
LIpARCONDAHCHME, 20 ARNAETCR [pi-

PAWLWN ®EWUH

YHHOH COKpAaLleHHA BRIMNAT N0 APVl
NPABHTENLCTBCHHBIM 008IaTENbOTBAM
H WHBCCTHUNE B IROHOMHYECKNE NPOCK-
Thi, OT KOTOpPHIX 3aEucut Oynyiliee
CTPdHkL.

Mo cpasrenro ¢ mobolt W3 23 apyrux
YieHoB OpraHu3Iaiuy 3KOHOMHYECKOTD
corpynauuvectea M paasmTae (O9CP)
CLIA pacxonyir Ha 3paBooXpadcHHe
ropaiao Gofbluyio A0 CROSTO BAMD-
BOro BHYTPeHnero npoaykta (BBIT) —
T.€. CToOlNMOCTH Bocll Mpoayvkuie, npo
HARENEHHOH HCKMTOMHTENLHD HA TEPPH-
Topun CIOA. B 1989 r., wanpusep,
CHIA sarparnnw Ha 3re venn 11,8%
BBIN. 3arpars Kawank, sanpusep, co
crasian nnis 8,7%, a 16 ppyrux crpan
— menee 8%, YacrHui cekTop fuHaH-
chpoBan  npEmepio  60% pacxonos
CIHIA wa 1ipaBoospadérie, TOraa KaK
BO Beex npyrwx crpasax O33CP, amecre
AIRTHIY,— BCero 0%, B peaynwtare y
AMEPUEINCKHY  KOMMaMmil  OCTAETCR
OPOHOPIHOMATIBHO MEHLINE KEITITTILnon,
UTO CTARHT MO YIPOIY HX KOHKYPEH
TOCNOCOBHOCTL N0 OTHOLLEHIIO K ApY-
(UM CTPaHAM.,

FITHUECKAN H IKOHOMMHYECKAH HeoDXo-
ANMOCThE  PAIBNTHA HOBOR CHCTENMLI
UIPAROOXPAHEHUA COBEPLUEHHD HCHR
XOTH NOCTPOSHME &8 HA CYLECTBYIOWE
ochose ofnanper onpesenesHof npi-
BNEEATEILHOCT IO C NOANTHMEeCKON Tou-
Kit IPEHHN, OCHOBA TA HMEST OMElD
CEpbeIHLIE Henocratikm. Crpama mon-
Wil COMOAaTh HOBRYHY CTPYKTYDY, obec
MEUHBEIO WY H Beeobuese, WK rocyaap
CTBEHHOEC, MCOMLMHCKOS CTPANOBRHIE
— TAKOE, KOTOpOE noMorno Dw cnep-
HHBATEL POCT PACKOMN0B HA WIPABOOX DI
HEHHE,

HOKYOCHH no ponpocy rocy nap

CTREHHOMD METHUHHCKONO CTRaxo
nanma B CIIA vasvamics Gonee 75 ne
Haaau, B vy nopy IgKoHOOGTENhHLIE
OpradbL WTATOE HOYann paccsmaTpu
BiTh TAKHE &KL oo aapnernes Npo
FPECCHEHOID ABHAEHHA. ONMHPARCH M
YITICLUHBIE AHHUMATHEL IWTATOBR, Kack
HOWMECH KOMNEHCALME pabDoysm. v i
E¥YPCHBHBIR  CNOBAPE  3APaBOOXpAHE-
HHA®, BLNVUIEHHBIR B 1976 1. EoHIpec-

COM, YEAIWBACT HA NOCTORHHD HIMCHR-

WILHECH npeacTaniesns o pedopse
yapasooxpadenns. B nedwninm noms-
THA FOCYAaPCTEEHHOTO MEANUHHCKOrD
CTPpaxoBaniii  OTMCUAETCR!  wTCPMIN,
koToprif B CHLA ciue He noayyHn onpe-
nenewpan. Kak nokainBaroT pacxomsne-
HHA B IEKOHONPOCETAX, OBCY R ASCMBIX B
HACTONLLCE BPCMN  KOHTPECCOM, ITOT
TepMIlH 10 CHX NOP OCTACSTCA HE onpene-
TIEHIEI M.

Tem He Mence rIannbill ArmexT NoYTH
iie menmeTcH. Tlepiikie apryMesTil & No-
161y TOCYNAPCTHEHHOM MENTHIHHCKOTO
crpaxopains Guum chopMymipoBans: ¥
TEPMUBAN  CHPABEUTHRONG  NOJXOaa;
YOTRaHETL MHENCOREIE NPErpaik A8
moaefi, EOTOPLIE HE B COCTORING Ona
HHEATE MEIHIHHCERE YCayri i Nubo po-
obie He HMEOT MEINUEHCKONR cTpa-
xonki, 160 IM&oT, HO &8 ODbEM HEMD-
CTATOMEH W  KOMIEHCHDYET PacXOLL
ik yacriuno. Npuyssoi sTix Heno-
CTATKOH CTPANOHANNH M OCTAETON He-
cnocobnocTs MAcTHOMD (1.6, Herocy
[APCTEEHHOTO) crpaxosanun  obecine
UHTE METHUMHCKOE ODCTYMHEIHRE Ma
CNpaBeTHELIX Il OCTYIHLIN YCIOBIEY,

Hedwnexiamisidl xipakTep crpaxosa
HIH BOAMHE Hi-34 Tex inMmeneHiil, Koro-
Phi¢ OPETEPNEND JHYHOE CTPANORBHNHE
noCne BT opoi Muposoi nofnu. Ha npe
M BOAHL NPERMTENILCTRO IAMODOINI0
sapaloTHyo naaTy, 1 3To cnocobcTao
BAND AGCTHMCHHIO COrMACHA MEesTy an
MHHHCT PaUHeR 1 pabouinn B OTHDLE
HITH MCARLHHCKOre cTpaxosanus, Cay-
WALLHE XOTEMH HMETE CTPAXOEKY, IOTO
MY YTO YPORCHL METHURRCKONe ofcny-
WHBANNA Nopeuuance; paboronaTen
NPEADCTARIAIH CROWM paboTHHES TTY
OONOITHHTEIEHYE TLIOTY, NOTOMY NTO
OHA OBXOMHMIACE UM OTHOCHTENLHO He-
AOPOro, B0 BCRKOM Cnyvyae sHauane. Ta-
KaR CHTYHLHE NPHBETa K PacilpeHino

MOBLIWEHWE PACXOOOB Ha wmegw-
UMHOKHE YONYri yrpomasT Nogas, He
HMEIDI MM MeWLWHCKOW CTPaKDEKM, a
Takmx B CUA Gonee 35 mnH, YenoEEK,
Yrolsl NpefoTEpaTUTe COLMANBHEIR W
IKOHOMHHYECKHA KDMIWG, HeoOXOQMMbl
pagvKansHb@ PaoPMEl B HislHEWHEW
CHCTaMe Mt‘ﬂh‘.“tﬂl(:ﬂi-rt"l CTOANDBAHMA




B MWUPE HAYKW-1983 | N¥ 1

«MEQWKIP= rapasTupyeT NOKpBITHE PACXO[OE HE MEJMLMHCKME YCITYTH NOMMNEIM
W HEMODUHBIM MogRM, Qo 1965 r, korga Geina co3gaKa 3Ta NPorpamMMa, MHOrHe no-
HHNbIE NOOK HE UMENK CTPAXOBKM WK Me QonMHEl ObiNH NRATWTE 38 HEE HenoMep-
HO BLICOKME CyMMbI, TBK KEK OHM OTHOCATCH K Fpynne nOBbIUEHHOID pUCKa.
sMegwraps, B KOTOPOR OTCYTCTEBYET QUCKPUMHHELWA MO OTHOWBHKID K NPECTaBK-
TENAM ITORA FPYNNkl, MOrRa Gl NOCHYMWTE MOGENEID ANA YHWBEDCANEHOW NpOrpam-

Mbi MEQWUUMWHCKOND CTRREXOBAHMA,

cTpaxoBoll OEATENLHOCTH, KOTOpOe
NPOOONMANOCE H NOCTE BORHLI, KOTOa
HaunonaneHoe ynpasnekie No BONpo-
CaM TPYADBBIX OTHOIUEHHA NOCTAROBN-
no, yro paboTonaTen, He WKenaroline
NMPENGCTABNNT L CERORM PAbOTHHEAM Me-
ANUMHCEYI cTpaxosky, GyayT culTars-
CH3 BHHOBHBIMH B HEnOOpOCOBECTHOM
OTHOIEHHNK K nocneaHusM, B pesynsTa-
T¢ NpOBOAHMOE paboTONATE AMHE JIMY-
HOE MEOHUHHCKOS CTPANOBAHHE B Tede-
Hue 1940-x 1 1950-x rogon GeicTpo Ha-
DHpaIo BeC.

OnHAED TAKOE NHYHOE CTPAXOBAHWE
HE PACOPOCTPAHRSTCN Ha TEX, KTO HE Da-
DoTaer no HailMy, 8 TEKKE HE TEX, YbA
paboTa HOCHT BpeMEHHBIR HIN Hepery-
nRpHLI xapakTep. Jlnuens ero Takme
TE NOK, KOMY paboTonaTenn npocTo
HE NPCOCTABNAKYT €ro no PaINkIM NH-
YHHAM, B TOM YHCE€ W3-33 BEICOKON CTO=

HMOCTH cTpaxosku. Boismkna u ewe
onna npobnesma. TMepBoMavansHo CyM-
Ma CTPax0OBKH ONPENenfanack HCXOIA HI
#PEfTHATE N0 coo0IECTEY Y (COmmuni-
ty-rating), T.e. CTPAXOBBE BIHOCHI OT-
PaKATH CPEOHIONW CTOHMOCTL Mem-
LHHCKHX YCNyYT MR BCEX CTPaxyeMmsiX.
CymMa, BuNNayHBacMan TPynnol aHu
HIH OTACTBHEIM MHIOM, HE JARNCENE OT
BO3IPACTA, NONA, COCTORHUS IA0POULA |
NONLIOBAHNA METHIHHCKAMHE YCIyTaMH
B NpOounoM Wi 8 Gyayioes. JTa cTpa-
TErHa nonpaiyMesana, uto Oonee 3o
poBBIE B MOnoasIe CyOCHOIHEpYMOT Domee
crapsix W bonsnsix. Crpaxyemiule pac-
CMATPHBANH TAKYH CYDCHINK — CBOE-
[0 pols YePeOHeHHE PHCKE — Kak oM
) WENaTenbHEX ACTEKTOBR CTDAX0BEE-
1A,

OnHAaKo NPHHIHN «pefiTHHTa no coob-
MECTRY» HEIONTo ylepmanca B obue-

CTRE, TAe rMOCNOOCTEYET KOHEYDCHLUHA.
YacThnie CTPAXOBLIE KOMIEHNN HOKAIH
HOBLIE PLIHEH, ONPEIEIAR PaMepsl
HIHOCOB HA OCHOBAHHH CTOHMOCTH M-
OMUHHCKHX YONYT, OKAJaHHBIX onpene-
NeHHBIM FpynnaM crpaxyemsix. Tako#
OOOX0MA NONYYIN HAIBAHHE wpefTHHIa
0o OpOLLTOMY ONBITYw»  (Experience
rating); od nobywoan CTPANOBIIMKOB
HCKATH EJMHEHTOB MAH EAHCHTA Cpenm
N, OTHOCRLMXCH K IPYNne NoHHAeH-
HOro pucka (B Tom ynone cpeau pabor-
HHEOBE onpeneneHueix upm), npenna-
A MM CTPAX0BKY 1o Dosee HaKHM pac-
uexkam. Takad npaKTHER HMETA IBA ne-
HAMBHEIX NOCTENCTEHA:  JHUAM WK
TPYINAM NHL MOHIKEHHOTD PHCKA OKa-
janock Bsroasoe obocabnusaTeor o7
NTHIL # FPYTN NOBLILHEHROTD PHCER W N0-
ClIeiHe, HANPHMED TOMAILE N0,
ObOHAPYXRITH, 9T0 CTONMOCTE WX CTPa-
XOBKH BOIpOCTa.

Tamum obpazoM panenesHue pacxo-
NOB CTAND NPOMCXONNTE TONBKO B Npe-
Aenax oTaenkLHLIX TPYI WK moArpynm,
HO HE MEX Iy BeemMi rpymmani. Io Mepe
TOMO Kak NHla, OTHOCHILHECH K Fpymne
NOHEACHHOTO PHCKA, CTAMH OTACNRTECR
OT TRYNNL NOBBILCHHOTO PHCKA, cped-
HHHA DHCK ANA TEX, KTO OCTABANCH B DRH-
HOM coobluecThe, BOIPACTAN, & COOT-
BCTCTBEHHO BOIPACTANA H CTOMMOCTH
cTpaxobkH. B ceoto oMepent NHIH, OT-
HOCALIHE ccDA K IPYNNe NOHHKEHHOTD
(N0 CPAaBHEHHID CO CPEIHitM Ana Beefl
IPYHIb) DHCKA, BRIXOMMIH W3 JEHROMO
coobilecTBa, ¥TO BENo K AankHefimemy
NOBLULEHHK  CTOMMOCTH  CTRAXOBEN
ang rex, KT0 B Hefl ocTanancs. BoaHmk
HEKHR NopoMHEE Kpyr.

AIYBHBIE nocneacreds  opef-
THHTE N0 NPOILNOMY ORLITYY CC-
TOMHE DYERHOHL. M3-38 peakoro nosm-
LUEHIR CTOMMOCTH MENMUMHCKMY YOIyr
YBENHYIIACH PAIHHUA B NATE 34 CTpa-
KOBKY KaK MEsIy rpynnamMy nonLimen-
HOTO H MOHHMEHHOTD PHOER, TAE M
MeR Iy upelTHHTOM Do coobecTay» o
WPERTHATOM TI0 NPOUIIOMY ONLITYY.
PocT ueH no-paiHoMy CKalancs Ha pas-
AEIY NMPEANPHATHAR W HA DATHBIX 71H0-
nax. B dacTHOCTH, TakMe dmupMbl, Kak
asTomobHmTEHaR komMnanna Ford, B Ko-
topofl pabotaer MHOTD HEMONOHBIX
moned, yame NpHOCraroumMX K yCmyram
MENHIHHE!, OEA3ANNCE B HEBBITOIHOM
NOMOMKEHHH. A TAKMM KOMOAHWEM, Kax
Honda, paboruuxu koTopof B cpeaticm
MOMOWE H 300pOBee, CTpaxopaHue ob-
XOOWTCR jdewesne. (370 HEPABEHCTEO
cme bonwine obocTpReTcR HI-3@ TOTD,
HTO JAHHO CYIECTEYIOWHM dmpsan
NPHXCOHTCH KOMIEHCHPOBATE PACKOILI
HE MEIHIHHY CBOHM NEHCHOHEPEM, KO-
TOPLIMI 2e ne wollapenucer Donee
MOnonLie fupMEL.)
«PefiThHr N0 nNpoWNOMY ONBTY®
NPHENEE TAKME BHHMAHME K NPeacy-

FPEGQOPMA 3LPABOOXPAHEHMA 9

mecTaynunM fakTopaM — METHLHH-
CEAM Npo0iesMaM, CRRIAHHEIM C COC-
TOAHHEM [TAHHOTO HHAHBHAYYMA 10 MO-
MEHTA, KAK OH W OHA NOAYNAaKT cTpa-
x0B0il DoaEc. 3TOT acnekT, NMo-BHAM-
momy, Byaer npuobperath Bee Doneinee
FHANCHNE, DOCKOILEY EHETHHECKHE HT-
CNENOBAKAN NAKT BOIMOMHOCTh BCE
TOMHEE ONPEACINTE PAKTOPLE PHCKA (LA
OAHHOPO WHAMBHAYYMA, B KOHEYHOM
CHETE NPEACYIeCTEYIOWEMY hakTopa-
MM CTaHYT reHkl DanHoro cyosexTa, Ec-
M TOMBKO B CTPEHE HE HIMEHHTCH
MPaKTHEYEMAR B HACTORINEC BPCMSA CHC-
TEMA METHIIHHCKOTD CTPAXORAHNHS, TH0-
[WM, OTHOCRINMMCE ¥ Tpynfe pHcka
BBILLE CPENHETO, CTAHET BLE TRYIHEE NO-
nY4aTE Takyio paboTy, koropas obecne-
HEEAna Dl ux CTPAXDBBIM MONMHCOM,
KOMITEHCHPYIOLLHM NOCTATOMHBIA 00L-
oM MEAHDWHCKHX YCIyT,

MoskHo HazeaTE MHOTO dakTopos,
KOTOpRIE O0RACHRIOT PEIK0e YIOposa-
HHE METHOHCKAX YCIIYT, OCNOMHIBIICE
npoGieMel AMCPHESHCEOH IKOHOMHER 1
OOHADYRABLIES HEOOCTATEM CHCTEME!
dpeftTHHTa MO NPOLUTOMY onibiTY . Bii-
POCIO H NPOSOMXKAET PACTH HACENEHHE.
VeenuuueaeTcs JONA MORETEIX TRaed,
packoibl KOTOPRMX Ha METRUAACKHE Y-
Ayru Benukn. B akonosnke vabnionaer-
s obwmil cnan. Kpome Toro, iopaso-
OXpAMCHEE, KAk cfiepa vouyr, NpeacTas-
nuet cobof ONNH W3 CEXTOPOR FIKOHOMM-
Kif ¢ HHIKHM VBETHUCHHEM NPOHIBOIM-
TEMBHOCTH H BEChMA IHAYHMTENBHBIM
POCTOM PACKOMNOR.

H naxoweu, poapacraer Gaiosas cTo-
HMOCTE METHIMHCKRX yeuyr. Pactymes
KOMTHMECTRO CYNeDHKX HCKOB N0 obGRH-
HeHio Bpatiell B npecTynHof Hebpewx-
HOCTH NOOYRNI3ET MeIHIHHY K NpHse-
HEHHIO 3AUIMTHBIX Mep. B noBcenwHes-
HYIO MPAKTHKY EQLLIQ NPOBEISHNE AHA-
NA30E W MPOUEOYP, TepaneBTHYecKas
LEHHOCTE KOTOPBIX COMHMTETRHA, HO
KOTOpkLIe B cnyyae cyaeGuoro palbupa-
TCNLCTEA MOTYT MMETE BRXHOE THAME-
nne. Hakoneu, caMan BECKAR NPUHHHA
NOBBILEHHA PACXOMOR COCTOMT B TOM,
g0 BOIMOEKHOCTH MEMHLIHHB IHAYH-
TENbHO PACIHHIHITHCE.

B nononweHRe ¥ 3TOMY METHIHHCKOE
conbNuIECTRO CTPAHLI HHEOTOE HE IHAND
HREAKHX orpadiyenndt Gwomwera. Muo-
THE NALHEHT bl JALINIIENE! CROHME CTPa-
XOBRIMH MOANCAMH OT BRCOKOR CTOH-
MOCTH  MEIWIMHCKHX  yoryr.,  Bpaum,
HMER 3TO B BHAY, MOTYT cBobonno yora-
HERTHBATEH PAIMEDH MOHODAPOR HA He-
perynupyeson piiike. JefcreuTens-
Ho, B ClUA spaun sapabaTmBaioT Ha-
ynTenLEo Gonsiue, yes s mobodt apyroil
crpase OpradyiauMy IKOHOMMYECKOrD
COTPYAHHYCCTEA H PAIBITHA.

MocTossKHOe YECIHYCHHE CTOHMOCTH
MEOMUHHCKHX VCAYr NMOonphlBAET TAKKE
cTpvkTypy obecneiumaemoro paboTo-
NATENEM NHYHONO CTPAXOBAHIA, KOTO-

Pacxoasl Ha 3apapooxpavenwe 8 CLUA
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PO BOIHHEND NOCne BToPpO MEpPOBOA
BOfHE . BulCOKaR CTONMOCTE CTPAXOBOK
nofyxoana pabotonatenedl K OrpaMm-
"HEHHK CBOHX pacxogos. OHE cTAmI Co-
KpalliaTh MuroThl, NOBBUUATE OOMKO
YHACT N CAMMY paDOTHUEOD B CTPAXOBA-
HHM i YMEHBIUATH ODLEM YCOYD, KOM-
[NeHCHpyesulX  [NOroBOpOM CTpPaxoBa-
HHA.

Crano ouesniHO, 9T0 Obecrnevnsae-
sMoe paloTodaTeneM MIYHOE CTRaxona-
HHE [pH CHCTEME, OCHOBAHHOR Ha
apelfiTHHIe MO0 NPOLLNOMY ONBITYH, HE
MOMCT OXBATHTE Bee wacenenue, Te-
nepk, kak § B 1950-¢ roanl, WMESOTCAR
TP rpyinsl, KOTOpsIE, N0 Bcefl BepoAT-
HOCTH, He ODecneuHBaTCH DONHOUEH-
HOMl HOH QOCTATOMHON CTPANOBKOR: ITO
BespaboThuie, Te, KoMy paboTosaTemi
HE NPEDCTARNAIOT CTPANOBEN, I TE, KO-
MY TPYAHO IACTPAXOBATBCH 110 TIPIFMIHE
npeacyiectayioumx dagropos, Ipo-
GrnemMa JOCTYIHOCTH CTPAXOBAHRA NPK-
obperana Boe DOnblDee IHAYCHNE MO
sMepe TOrMo, KEK PO/ BOIMOMNHOCUTH
MESHUMHE] B JEYEHHN H Npeaynpesne-
nin sabonesanufl, 4 CTOMMOCTE MEI-
UHMHCKHX YCIYE HEYKNOHHO VRenmHBg-
JIChH,

bl MOMKEM CO308TH YHUEBEPCATL-
| HYHO NPOPPaMMy  CTPaxoREHHN,
EOTOpAR nolgoyeT  WabewaTe Heno-
craTkos i HebnaronpuaThex dpdesTon
Hbiie cyilecTayiomedl cucrenmsl. Kon-
HENUME FTOA NPOrPAMMLI NMPOCTE: KaK-
OEHl Yen08eK YMACTBYET B 0OHON W Tol
e (hupancosofl nporpasmve, cxogHof
o Xapaktepy ¢ nporpammof sMemm-
K3p» (Amepukanckas nporpamaa Gec-
MAaTHOH MegHUMHCKON noMOWN npe-
crapensiym. — Ped. ). [o yrofl nporpasm-
ME NOMIALIE MHOAKN, MEBATNAL I, CKA-
EM, DONLHLIE HE TEPMEHANLHONA CTA-
HHH NOMEYHOR HESDCTATOMHOCTH No-
ABIVEYTCA MEIWIMHCEIMW YCIyrasn na
pEdEEIX HCTOMHEKOR, XOTH BCE PACXOI K
EOMIOEHCHPYIOTCH OMAON ¥ TOR ®e npo-
rpasMofl crpaxoBanms.

Bannck 8 aMenniapy HE 3ABNCAT OT
COCTORHNA ITOPOBEA HAHHOD JIILa 11l
OT MEDHLIMCKRY YENyr, KOTOpaIMH OH
MONLIYETCH B8 HACTOSLISE BPCMA MR
NpeanoiaracT NonLIoBaTECA B Dyay-
wem. He noTpebyeTca 31010 W B LWHPO-
KOl cHcTeme, oxparThiBarouedl  Bcex
rpascaan CHIA, Mouesaer apefimitnr no
NPOILIOMY OMEITYS, # BMECTE C HEM |
OCHOBAKNE ANA OAHCKPHMHINAURN cTpd-
xomatenel, OTHOCALLIMXCA K TPYIIE no-
BRiUeHHOro pucka. Tpouima, nobya-
NAKIUER NEPEBOIHTE CTONMOCTE YCyT
3 oarol mporpavmel B ApYTYIO, OTTIE-
OaeT, NOCKOMABKY CYLWECTBYET TONLKO
omia nporpamma. Kpome Toro, eguHas
VHUBEPCATLHAR (PO PanMa MHKBUINPY-
€T JABNCHMOCTL CTPRXOBAHHA OT JaHSR-
TocTH. B oTnuume ot ITOro nporpas-
MEl THNA 'HHHEITH*HHH-IIITII“!H ["pﬂ}'-ﬂl‘-

play"™), Hepenko npeacTraBnfAeMble Kak
nparMaTidecknll  KOMNpoOMHCE Memay
pamikEThHO HoBol cucTemoft i Tol, Ko-
TOpas NPakTHEYCTCH B HACTORLLEE Bpe-
MA, YCHINBAET 3TY Ja8RCHMOCTR. Onp
tpebyror, urobw paboronarenn nubo
«IATHAN®, T.€, BRINAEYHBATH BIEepen
HEKOTOPOMY NpasiTEbCTReRHOMY (ou-
ny ONpenenesunyr CyMmMy, koTtopas Dy-
NET NENOALIOBATHECA WA ODeCTeveHiHe
cTpaxoBannn, mbo  ewrpanie, T.e
OOECTIEYHBATH CBOHX paboT HIKOB MedK-
UHHCEOH CTpaxoBEofl, RoTopas Gbl KoM-
NeHCHPOBRAN2 3apaHes OroBOpeHHBIL
ofnem yeayr.

Oonako, NOCKONLEY TROTPAMMEL TH-
N AATH-IAK-UEpaky coltaieTes Ha
OCHOBE CYILECTBYIOWER MOOeNH CTPAXD-
BHHHA, ODeCnevuBacMore paboTonare-
nes, oHH DYOYT NPOOOMKATE OCTABA-
THCA CTOME #e nexppertinsauiMn, Me-
NONBIYR WX, MPUACTCR CTONKAYTHLCA ©
npodnemann, CEFEHHEMA © obecnele-
HHEM CTPAXOBKON Tex, KTo TPYIAHTCA
HenonHsf pabounil ness win paSoraer
He no Haftmy. NpuoeTca BupabaT kBT
OCODBIE MEXAHMIMEI, 4TODB obecne-
HUTE HENMPEPRIBHOCTE CTPAXOBAHNA INMA
AL, MERMIOLLNX MeCTO PUboT e WIH Me-
CTO MHTENLCTEA, 3T [IPOT paMMel H01-
MHK OYIYT YYNTHIBATH PaIIHYHEE
poaMoHOCTH paboTonatensid no ¢m-
HAHCHPORAHNK CTpaxosanus H obecne-
HEHHI? COOTBETCTBYROLINX  cyDcumuii
ANA «MAPTHHATEHBIX» QUPM, a TaKme
ONA HAYNHAILMY TpeanpusTidd. B npo-
rpaMMasx  THIDER  «NNETH-HA-arpais
NPHACTCH HPUHHMAT B CHEUMATEHEIE Me-
put, YTODK KOMOESHCHPOBATL CTPEMIE-
nne paboTomiTesel HAHIMATE NPEHMY-
IECTHEHRD IR, OTHOCALLNACA K TPYRTE
NOHIGKEHHOND PHOKA, CTPAXOBER KOTO-
pEIX OOXOORTCA Nelieane.

HecMmoTpa HE BOIMORHOCT B BRIpE6o-
TaTh OCODEIE MePhl, MPEIyoMaTPIBaIo-
e TAKHE CHTYALN, KaMaan momsTEa
KOMIEHCHPOBATE CNOMKHOCTH CTPAX0BA-
auA, obecnesnsaemoro  paboronare
e, MoTpedyeT ONpPeneneHlbIY pacxo-
gos, Bow cucresa cranosmTcs Donee
rpoMOIAKOR, AIMHHHCTPETHBHEE GyHK-
HHH PAIPACTAIOTCH, 8 UX CTOHMOCTL
BOAPACTEET.

IMporpasass ANAATH-HAH-HTpaiy
NOMHHL] BCE BPEME dTOOCT PANEETHCAY,
Y100 NOISFANBATE RENAEMDE pas-
HORECHE B ODECTIEYEHIIH CTPAXOBARERA 11
YacTHRIX ¥ obLiecTaenusIX howaos. OT-
HOCHTELHO HHIEHE BIHOCHE NpH Npo-
IpaMMAaX THIA «IaTH: (HHBIME COBA-
MH — COHIIKOM HHIKHA HAMOT) oenact
ApYIyHe ANLTEDHATHERY, T.2. «urpadts,
HEMpUBACKATENLHON W TPUBOAMT K Cha-
Iy HAarTHOTO cTpixosaing. B cuoio oye-
el CANIIKOM BRICOKHE BIHOCK WLl HY-
Aant HexoTopwx  paboronatenelt we
NMPEaraTh CTPAXOBAHRE BTOPOTO TH-
Md, XOTH B PEIVILTATE TAKOTO Awbopa
OHIW BOINOMKAT TAXKHA rpy3 mubo Ha ce-

OR — B BRAC CHIDKCHIRA JOX0N08 — nindo
Ha cBONX paboTHNKOR — B BIIE ANIKOH
apaboTHoll muaTs v GeipaboTnus.

Ecnu, onHako, BCC YYACTEYIOT B O0-
HOfl OPOTPaMME, TO PRI CIOMHEY NTPo-
Ones ABTOMATHYCCKH CHIMIETCR. Ang-
NOTroM MOMKET CHy#HTL T e «Mean-
kipe. Ee dnmancuposanne obecneuinmg-
ETCH B HECKONBENX woTosHuakon, B
1992 r. 58% pcex nocrynnesni B osn
AONEHE OB DITH NONYNEHL 0T Wa-
norol ¢ ouna apaboTHoH  NMETe,
250% — ot obwel npatuim 9% — o7
HHANBUOYANRHLIX BIHoCoB. Hi omn m
ITHX BIROCOB HE IABNCHT OT COCTORHNA
MUIOPOBLA BHOCHILErD X JTHiA, §l TOYHO
Tak we Oyier obcToRTs AeNO C paciun-
peHHOH yHUBEpCAnEHOIlL nparpaMMoil, B
koTopoft DyayT YYUACTBOBATE BCE BMEDH-
KaHUK, «PeftTRar no opomnoMy oriki-
Ty¥® W oero nednarompuETHIe WhderT
HCYEIHYT .

YHuBePCANBHAN TPOIPEMMA MOMKET
onUpaTECE HA modoil 1 GHHARCOBLIX
HCTOYHHKOR, KOTOPMIE HCNONLIVET
aMemmkaps, HIN Ke PRHAHCHPOBRATHCA
38 CHET NOMONMHHTENBHLIX MCTOMHHEOS
N0XONOB, TAKHX, KAK HANOT Ha oodas-
NEHHYIY CTONMOCTE. Boibop worodnn-
KOB DRHAHCHPORAHIA HMEST WIIHeHHO
BANMHOE THAYEHNE, W NEPEOHAYATRHLE
NOANTHYECKHE 1 IKOMOMHYMECKHE 3a-
TPYIHEHHSA, CHAIAHHLIE C NepeROiionM B
ODUIECTBEHHBIA CEKTOR IHAMHTENRHON
DONN CPEACTE W3 (POHIOE YACTHOTO Me-
ONMEBHCEOTD CTPAXOBAHNA, OUCHHBEE-
Mbi% B 460 Mapo. Oo/T., BECHME 3HANT-
TEAbHLI, IO, OUHAKG, NPeXOiHLie 3a-
DOoTei, W OHH OBNErYAKOTCR COTHAHMEM
TOUD, YTO B CPEANEM NOBLILIEHIHE HAND-
row, BLIBNEHOE HeoDXOmIMODCTLIO dit-
HAHCHPOBATL YHUBCPCATEROE CTPax0m-
Hue, DyneT BOIMENATLCA COKPAILIEHIIEM
YACTHMIX TNAATCHKEN To  CTPAxORBIM
BIHOGAM W MeaHunHCKoMY oBcny®nsa-
HiEy, TIporpassa noTpedyeT He YRETH-
SERNA CPOICTE  HE  GURAHCHPOBAHAE
JAPABOOXPAHCHIA, 4 TPOCTO X NepeMe-
ILIEH A,

Enpnas yHWBEpCANEHAN NPOTPaMME
HMEST ellie ONHY NONOMUTENLHYID uep-
TY, KOTOpAN BLIARIACTCH, SCNH CpAB-
HHThE COLMANBHOC  ODECHICHCHME ¢
OnaroTBOpRTENBHOCTEID, @ aMemkipn
¢ aMenofias. Counansioe obecneuc-
e i «MenuEsps He NPOBOOAT Paiu-
HUH MERITY TIOMBME 1E OCHOBFITH WX
aoxogos. B ormmne or sroro Graror-
BOPHTENLHOCTL 1« Mennksiine npeana-
THAYEHL! TOARKO OnA sensymmx, [lee
MEPBLIE — ITO “CHNLHBIES NPOTPAMME,
KOTOpBIE, DNAronapd YHacTHio B HHX
BLEX TPAKAAH, JdLUNIEAOT MATMY-
WHE 0T EanpHios RHANCHPOBAWIA;
Ccyubbs TPYON ¢ PAIIHYHBIM YPORHEM
AOXOA0E 116CE TECHD NepenieTaioTcs,

B oranype o7 31000 M GUBERCHpY-
ent oMegneIliay 1 BKNAIBASM [IEHLTH
B GnaroTsOpiTENLHOCTE I8 «onpeile-
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NeHHON TPYONel TOOefs — H MBI THAEM
(Hnm aymMaes, STO IHBEM) KTO 3TH -
M. 2TH NporpamMMEl NOMATAKOTCA HA
MHNIOCEpANE mioefl, HO MHIOCERIHE
miorma naer cBon. Yrobu sopmmanin-
POBATE HCPABEHCTEO B NOCTYIIHOCTH W
Ea4eCTBC YOTYT, BAXKHD CO30ATE Opo-
rPEMMEL, YYACTHE B KOTOPLIX He 3aBH-
CHT OT COLMENBHOTO CTATYCA W BCTOY-
HHECE hHaHCHPOBRNNN.

Mexny Tem dMeHno ¢ FTHME QakTo-
PaME MBI PHCEYEM CTONEHYTRCH, BhiGH-
pan CTrPaTerHd, nonobHbie NporpaM-
MAM ¢IUTATH-HIH-HIpain, B KOTOpPBIX
COMETANTCA YACTHBIA B oDWeCTBEHHBIA
nooxons. Tlporpasmel, GUHAHCHPYE-
Mbie 38 CieT oDECTBEHHBIX OHO0E,
OXBATBIBATH Obl HENPONOPUMOHATEHO
MHOMO JHogell, NPNHALIERAHY E MAa-
noobecneyeHHBIM CIOANM | K TPYIIAM
NOBBILLICHHOND MICKA, 38 KOTOPLIX pa-
DOoTOOATCNN NPEONOUMTAIOT MAATHTE.
CToNMOCTE MEOHUHHOMX YCNVT B pac-
HETE HA OOHOrO TAKOro yenosexa Gyner
BhIILE, MOCKONBEY NOTPEOHOCTE B ITHX
VCNYrax OTpamacT cOCTORHHE IN0po-
BBH, HA KOTOPOE B CBOIO ONEPENE OKATLI-
BAKOT BAMHAHHE MHIHIIHLIC YCNOBNA,
ypobeln obpaiIoBanus M IANATOCTS.

H B 370M chyyae NpaBNTENBECTHEHHBIE
nporpammsl oxazanmce 6w Gonee nopo-
FOCTORIIHMH, 9eM YACTHLIE HHHIHATH-
Bhkl, BCPORTHO, NOTOMY, STO Npasi-
TEMLCTRO OefcTRYeT Menes pjexTin-
HOG KAK CNeNCTRHE MORBTHETCR OCHORA-
HiS LNA coxpaulenys honnos obmect-
BEHHOTO NOTPebIeHnn 1IN UX NoaNepH-
Kd OKa3LIBACTCH HenocTaTounoh. Ha ka-
KoM Gl yPOBHE HH BAXOMLNACH BHAYANE
thunancupyeman obmecTEOM MPOrpam-
Ma, ¢o BpemeHem mrobas nporpasma
wn Geanwix cranonures Geanofl npo-
rpaMmMof.

Brmoyenue Boex rpasiian B OOy U Ty
HE MPOTPEMMY, PAIYMEETCH, HE NOIB0-
JTOIT CHPEBHTECH CO BCEMH HENOCTATEA-
MH CYLIECTBY HHLEA B HACTOMILES BPEMA
CHCTEM Bl HITH XOTH Gbl BIATHCH 38 HX He-
kopeseniie. Oonako Takoll NOIXON GacT
BOIMOMHOCTE  HCTIOCPEOCTBEHHD  3a-
s CR npobnesoll coepsuEaimeg pocTa
CTOMMOCTH MEMNIMHCKHX YonyT.

Enupas nporpaMma  CTPAXOBAHHA
OIHAMACT eAHHOID NARTENLILHKA, MM,
OyMILe CKAZATE, CAMHOTY NOKYNATENN
yenyr., Takas cHTYaUMs CoapaeT BO3-
MOMHOCTE A CTAEHIAPTHIALHN GopM,
NpoBEIERHA ONEpaunil o CYeTaM ¢ no-
MO KOMITLIOTEPOS W BBENEHHR pad-
HOTO pOO@ MEpP, YMeHbIIAKUWIHE NyTa-
HHILY, JANCPKEN ¥ YPEIMEPHLIE PacXo-
Ikl Ha ynpaanessecksl annapar. MNoxy-
NETENE HE TOIRKD ONNAYMBAET CYeTa 38
YOIV, HO W NpitisacT wa ceba Gonee
IHPOKYI) OTBETCTECHHOCTE MO OUECHKE
KaYecTBE  MEMHMIMHCKOro ofcnymmea-
HHA, YCTPAHEHHD HEHYRHEIX YCIYT, CO-
OTBETCTBHIC NMONYSAEMBIX YOOYT JaTpa-
yHBaeMuIM cpeacTeam. Kamnas wa ey

Kak huHAHCHPYETCH 3ApaBOOXPAHeHWe, MJIPA. 0.

YACTHOE CTPAXDBAHMWE

ONNATA HANWYHEBIME

WMEIUK 3P,

APYTME NPABUTENBCTBEHHLIE MPOTPAMMBbI

MEOMKIAR

OPYTHE YACTHBIE WCTOYHWKK

HOCTOWHHK: ¥npaenesse isHancon L) PEsmospasermen  TO00 r

Ha 410 pacxoayrorces cpeicTsa,
BLLICAEMBIC HA APABOOXPAHEHME, MAPA. 1010

BONBLHML L

YONYTA BPAYEW

APYTHE NEPCOHANBHLIE PACXOMNLI

MEAWMUMHCKME PECYPChI (MEQWKEANMEHTRI DYKM W P

NPYITUE PACXOAL! (B TOM YHMCNE HA ANMWHHCTPALMK

AOMA ANR NPECTAPENGIX

HAYHHBIE MCCNELQOBAHWH W OROFYJOBAHWE

HETONHN, FApanassse Dinanc0n iG0epcaspanssen 1900 ¢

CpaBHenme J0X010B Bpauei

CPEOHM® OTOWEHME YAGNo
A0X00 BFAYEMW LOX0O0A BPAYEN BPAYEW HA
B 1986 r K CPEOAHEMY 1000 YENOBEK.
acnn. Cla Aoxony 1981—1983 rr.
ABCTPAMMS 34 181 228 K
HAMALA 0144 1.47 1.8
DAHKR 36 081 2.01 2.4
SUHMAH A 35 558 182 22
BPAHLIMRA HET [1AHHBIX 327 (979 1) 2.2
SPr 91244 4,78 24
HPNAHOKA 17830 1.08 1.2
UTANKE HET fAHHLIX 1.10 (1981 r) 1.3
ANOHWA 56 437 2,46 1.4
HOPBET 1A 31 664 1,38 2.0
WBEYMA HET fAHHLIX 1.80 (1983 r) 2.4
WBEMLAPKR 118 501 4,10 1.6
BEMMEKOEPNTAHWH 33815 239 13
Clla 119 500 5,12 1.9

HOTONHIK: Cprasudaysn JKONOMBWICROND COTOROMNNOCTEA 1 DEsmwTHA. TEBE r
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Jloas HaceneHMs WITATA,
HE MMEIOLIAN MEAMUMHCKEOI0 cTpaxosanms, %

N HUMXKE 10%
B O7 10 40 14%
Bl T 15 40 19%

{(BEMOHAR OEPYT KONYMBEWH)

Bl 07 20 10 24%
B OT 25 A0 26%

HETOYWHMK: FAdpsdd OTATHCTENPCNDE

Oopo ClA. 1988 r

XapaKkTepHcTHEN JACTPAXOBAHHLIX W HEIACTPAXOBAHHbLIX

CTPAXOBKA, LPYTWE TONLKOD HE3IACTPA-
NPEAOCTABNR- YACTHBLIE roCyAPCT XOBAHHLIE
EMAR PABODTD- CTPAXOBKW BEHHAR
LATENEM CTPAXOBHA
PABOTA
NONHLIA OEHL B9 26 2.8 12,7
HENONHLIM AEHL 0.7 BB 7.5 24,1
HE NMD HARMY 5.7 206 1.8 229
POA AERTENBEHOCTH
COEPA DBCNYMHUBAHMAE 525 a5 6.6 31.56
CTPOUTENLCTBO 60,0 6.8 1.9 30.6
TOProensy 68,3 B3 4.0 214
NPOWSBOACTEOD 859 28 1,0 103
YHUCNO PABOTHWEOB
MEHEE 10 YENOBEK 56.5 131 4.2 26,3
BONEE 500 YENOBEK 89,4 1.3 32 6.1
MNATA 3A 1 YAC
35 AONA. M MEHEE 839 &80 10,1 a0,1
35 00 5 oponn 56,3 6,0 73 0.4
BONEE 15 aonn 61,3 19 1.7 81
ATHUYECKAR TPYNNA
EENLIE 69,1 11,7 68 124
YHEPHIE 485 45 251 220
NATHHOAMEPHMEAHLUL! 455 4.2 183 NS5
BO3PACT
0D & NET 625 50 158 16,7
T 18 4O 24 55,2 8,1 &5 ag.2
&5 NET W CTAPWE 354 ¥3 244 09

HECTOWHK: Orgenswmne crysfis
IGOPOEER @ wERODEsS

Undbpei DHHSHADT NpOUSHTRE HEXOTODRE Cyweie HE pEbHu
10056 pCRegeTimg OonpyThEsnE

dynkuil NOMOTEET KONTPONMHPOBATE
CTONMOCTE OOCTYHBANHA.

Kpome ToOro, YHABEDCANLHAR NDO-
rpasvma, QHEAHCHPYCMES 38 CUCT HAND-
roB W CTPaxOBELIX BIHOCOR, NPOCTO HE
MOWET NPOCYWECTEOBATE B TEWeHHE
CROMBRO-HUBYIL AMMTENLHOND BRese-
HH, COMH OHA HE YURTWMEIET fpoGnem
croumocTH. Ecmm Bw ne mowere du-
HAHCHPOBATL MpHHATME o0RIETENL-
CTBa, Bbl DVIeTe BRIHYMOCHE] YRCTHY -
BATE QONOIE W ACPCKIAIWMBATE PaC-
XOObI HA N4 NAUHEHTOR, W B PCIyib-
TaTe OporpaMma  nposanuTen. [pw
COHHON NpOrpamMMe CTPAXOBAHHA He-
NIB3A NEPEENAIMBATE PACKOOB C OIMOID
CTPAXOBATENA HA IPYIOT0; NPOrpamMaMa
OOMKHE NOCTHTATE CBOMX uench, He Bhi-
Xoaa 3a pamkn Gromxera.

TMo?TOMY B YHHBEDCANBHOHN MPOTPAM-
Me Jom#eH ObITE YCTAHOBNCH o0
Gromser ons MeaHunHekoro obenysu-
BAHHA W AHANOIHYHbIE DIOMEETHI 08
ppavebnbix W ConbHmuHeEx youyr, Kak
MOEA3an ONLIT MHOIHX CTPaH, B TOM
yHcne Ppanumn i Anouun, NyTem nepe-
[OBOPOB MEXTY BOEMH SAHHTCPECOBAH-
HEIMH  CTOPOHAMH, BKMOMAR MDAEN-
TEARCTEO W TEX, KTO NPEIOCTABANET ME-
OHUHHCKHE VenyrH, Takoll Biomket co-
INATh MOWHO. ITO CHOCTC PO MOTH-
THYECKMA Npouece, npM KoTopoM Heob-
NOOHMO CONOCTARNETE CTOHMOCTE ME-
OHUHHCKMX YOOV © DPAacxogamMu [o
OpYIM COUMANBHLIM POTPAMMEAM #
pacxogami HACTHOTO CEKTORA.

Taxue sMepol, Kk 3abnaroppeMeHng
coinasaemuie DrOmMETH WA NOMOLL &
YCOBHAK CTAUNOHAPA, nonyiudan (Bes-
rOHOPAPHAN) NNATa 38 M, COCTONLLIMY
B 4OPTAHNIAUHAY MeaniHackoro obey-
WHBAHNAR, W OPYTHE NOIXOOL K Oka3a-
HHIO MOMOIOM  femawnm  DonsMsIsg,
NOIBIAT Mpecaonesats GomKeTHLIC
orpaanyeHin. Passumie Heobxomnmmex
AR ITOCO CTPYETYD He noTpebyer oco-
GOro HANPRKEHHA YME,

Cephe3nnie IATPYIHEHHA MOTYT BOI-
HHEHYTE (KaK 3T0 ofLiuHO NPOMCYOINT
CO BCEMH MPABHTETRCTREHHRMH Npo-
rpammasu) npe suibope Bromketa, Ko-
ropuift oTpaxan OGwm  obuwecrBeRHOe
MHEEHHE B CNYNARX CTONKHOBEHNA No-
TpebnocTel W BOAMOKHOCTER KANHTE-
noRnOWeHHA (NPHMEPOM MOMKET CIY-
#®HTh obpazosanne). B 1960-x i B Haya-
ne 1970-x ronos mbHpaTenH oOnMaca-
MHCh, YTO NPABHTENLCTRO CAHILEDSM
PACTOYHTENBHO H YTO TOCY IAPCTREEHRDE
METHUMHCKOE CTPAXOBAHWE NPHBEIET
cTpany ¥ OaskporcTey — ocobedHo
crpany, A8 xoTopofi Gonee BmcokOe
KavecTBo obcnymHBaAHMA Oixasaet Bo-
nee BuicokHe pacxonsi, Ceromons wibu-
paTeTd onacarorcA ofpatHoro, uTo
IAKOHONATETH NPOABAT CEYNIDCTE W 4TO
crpasa me Oyner TPaTHMTE CTONLKD,
CKOMBEO 3TO HeoDXOOWMO, HA noanep-
#AHHE HEDPACTPYETYPEI JIpaBooxpa-
HEHWA
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KoHeuHo, HENOB/IOWEHHE CPeACTE Ta-
PRAHTHPOBRTE HETBEIA. H pee-Taks Mme-
€TCA BOIMOXKHOCTE NOCTPOHTE TaKylo
rMoOCYAAPCTBEHHYIY CHCTEMY  30paBo-
OXPAHEHWA, KOTOPAR YMCHBUINT BEpo-
ATHOCTE NOgobHoro aeneddn. [ nasxs
JAUMTHRIA  daxTop — YHHBEPCANL-
HOCTH NPOrpamMMel, T.C. ONHHAKOBAR
[N BCEX H KamO0T0 cHeTemMa dHHaHeH-
poBREHMA. XOTA 38 MobkiM YeNoBCKOM
COXPAHAESTCA NPABD OTKAIATLECE OT Npo-
rpasmel, duRancHpyemofl obecTaoM,
B MONLIY SACTHOTO CTPAXOBAHHA, TECH-
AEHUAH K 3TOMY MOMHO ocnabuTs, cie-
nas ynnaty sceolbuiero wanora obsia-
TEALHOH D&XKE B TOM CNYYAE, CCNH Yeno-
BEX MPEONONHTAET NOKPLIBATE CBOW
PACKONE Ha MEIHUBHY N3 CODCTBCHHBIX
cpencte. Kpome toro, gomxuo Buite
OTOBOPEHO, YTO NMHEA, CBRIAHHEIC © M-
HAHCHDOBAHHEM MpOTpaMMsl, THGO yia-
CTBYIOT B Heli nommocTeio, mabo we
HMEIOT K HEll HHEAKOTO OTHOLIEHHRA, 3TO
NOTBONHT WIDEHATH IAHIKCHHA BNOWE-
HH#.

Jina erpaGoten peansnoro Homxera
IMPABDOXPAHCHHA TE, KTO NPHHAMAEET
petienHn, nomkas Gonwoe 3aboTHTECR
0 CHaDKENWH METHIHHCKHX YYpekIe-
it HeobxonHMBIME pecypeami. Paien-
THE BLICOKDTEXHONOrMMHOTO ofopyno-
RAHHA W YCOYr, a TAKKE CNEUHanbHO-
cTefl, NpelcTARNTENH KOTOPRIY BRICOKD
ONMAYHBRIOTCA (XHMDYPIHA, SHECTEIHO-
MOrYA, PATHONOTHA B HEKOTOPRE obna-
OTHl TEPANMK), CTAND QIHON Wi TPIMHE
VAOPOMANIA MenwiincEnx yenyr. Ecmm
paspalaThiBacMan CHOTEMA HE CymeeT
PaIPEHTE NPOGNeny MATEPHANLHLIX W
APYIUX CTHMYNOB, OTCYTCTHHE KOTOD-
PhiX BEOET K CHIDKEHHIO MPWANCKAT eNk-
HOCTH TAKMX COEUNANLROCTER, K3k Cce-
MefiHBIR IOKTOP, TEPANERT W NENHATP,
TO HH UEHEL, HI KAMECTRO YASPMKATE HA
OOMKHOM YPOBEHE HE ¥IACTCH.

Naxe camian Myuilias NPpOrpamMsa ro-
CYNBPCTREHHOMND MEIHUHHCKOID CTpa-
XOBAHMA He cmomeT obecnewnts no-
CTYNHOCTE MENHIRHCKOTD 0DCnyMHEBa-
HHA HA DATYMHOM VPORME PACNOJTIOR, BC-
MM NEPECTPOAka IOPaBOONDAHCHHA Or-
DAHHYNTCA  3AKTIONEHHEM  OOTOBOPOB
CTPAXOBAHHA, (HEANCHPOBRAHMEM W ON-
natofl cweros. Heobxognmo pediopa-
pOBETE MEIHOMHCKOE OGpaEIoBANME o
obyueHHE, & TAKKE WX QHHAHCHPOBAHHE,
Bricokan cTONMOCTE MeOUUMHCKOro 06-
PAIOBANKA BEIET K Jan0mKennocTi, ob-
pasyioweficas B nepwoa yuebu, H 3a-
CTARNAET CTYACHTOR BeOupars Gones
NPHOELTBHLC CHCUNATBHOCTH.

MHOIME yueHbie, JEHMMA01LIME-

ca npobiovMaMy IpABODXPANHE-
HHA, CYHMTAROT, YTO BHIOHIMCEHCHHARA
CHCTEMA MEOHMUNHCKOND Cﬂ(’:!ly!ﬂlﬂ-ﬂHHﬂ
g CLIA oxamerca cnocobuoft obecne-
HHTE MEIHUMHCKOR MOMOILKY BOEX
rpioknad sa Te 800 mapa. noan., KoTo-
prie ceflvac PACXONYIOTCR HAE MENNLHE-
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MEQWUWHCKOE CTPAXOBAHME B 1940-x 1 1950-x rogax Gking 3200TOR Npagnpu-
HHMETENEA, KOTOPLIE OXOTHO NPEJOCTABNANKM B0 CEOMM CRyawuu. B To Bpame Me-
AMUMHCKER NOMOUE GbiNa He TAKOR AOPOTOCTORWER W MHOMHE MOFW, KOTOPEIM B
NEpWof ETOPOR MUPOBOR BORHE! (DEgepansH0e NPaBUTENBCTED ONNaYMBAND pacxo-
Abl HE MBAULIMHCKOS 0OCNYMUBAHWE, PACCUMTRIBANK, YTO NPESNPUHMUMATENW TAKNME
GYOYT KOMNBHCHMPOBATE WM 3TH DACXOGLL 3A8CE BOCT POMIBENEHE DEKNAME, NOABWE-
wanch 8 sypHane “"Fortune” & cexdTAGpe 1845 .

ckoe obCNYMHMBANNE NMULIL YACTH ame-
PHKAHUEE, JTH IKCOEPTHI IAABIIM, 4TO
CHCTEME MOorna Obl JENaTh 3T0, HE OTEA-
ILIBAR HHEKOMY B TON MOMOIUN, KOTODAR
HeoDXoIHME ¢ MeTHUIHHCEOR TOYKH 3pe-
HHA. Onn YEIILIBAOT, 4TO, 6CNH OTEA-
JATHCA OT HeoDRIaTENbHLIX NPOLUEIYD H
YCOBEDIUEHCTBOBATE CHCTEMY YNpasne-
HMA, 3T0 facT Gonswyvio axoHoMuio, B
CAMOM 0Ee, CVIA NO HEKOTOPEIM OLICH-
KM, CPEIH MPOBONHMEIX MPOUENYp H0-
nA HeoDAIATEeNMBHBIX NOoCTHraeT 25%,
Tesm He MeHee FKOHOMHA CTaleT owy-
THMOR MHILL Sepel Heckonuko ner. dna
ONPCOCIeHMA TOFO, YTO CHOCIYET CHM-
TaTh AOCKBATHBIM OBCTYMHBAHNEM,
OPUAETCA NPOBOOATE HAYYHEIE HOCTe0-
BaHHA; HeobDxonwMo Oyner Takwe no-
CTUTHYTE COTNACHA OTHOCHTENRHO He-
obmiaTensusix yenyr. Tpamerca Hame-
HETE H YCTEHORHBLIHACA XapakTep me-

ouuMuckolt npaktukd. Heobxogpmo
TAKME OpraNHIoBATL EKTUBHO OCHcT-
ByiolLMl peiHOK Tpyaa, uTobu obecne-
4NTh paboTofl TeX, KTO B PEIVILTATE
PEOPraHHIALNH OKAMETCR YEONEHELIM.

Ho wuro, eciH  C3RoHOMMCHHBIX
CPEACTE HE XBATHT HA NPCIOCTARMCHHE
38 PAIYMHYIO IUIATY BOEX TEX YCIyr, Ko-
TOpPLIE MO¥ET NPEONOKHTE HOBAR CHC-
TeMA MMM KOTOpBIC XOTAT MNOMYMHTE
nauedTs? Uto ecnd B nepBOE BPEMA
BOIMOMHOCTH CHCTEMBI OKSMyTCR He-
nocTaTOMHBIMH?

Honsen NOMNEPKHYTE, 4TO & HE CHH-
Taw, 4TC NPH PEOPraHHIAINAX Tako
BRICOKD oDecnevesHol CHCTEMEL, KAaK
Hala, MoOSM NPHIETCH CTOMKHYTECH ¢
OMEPENAMH H IHTEILHBIMH COKHIAHHA-
M. Hl mOmycKaK, OAMAKD, YTO HAM NpH-
NETCA HOPMHDOBATE METHIHECKHE yC-
ayri. Tpw 3ToM NMon «HOPMHPOBAHH-
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EMD A TOHAMAI0 «CNPABSIUTHBOE PAcTpe-
nenewres, B mennuunceom obonyucrna-
HHH 3T0 O3HAYEET DACTIDEAETEHNE YONYT
HA OCHOBAHHEH KPHTEPMER, HE JaRHCH-
WY OT J0X0M08, T.6. KpHTEpHen, NpH-
OAHHIUMY NPHOPHTETHOE THAMCHHE Me-
AHUAHCEKAM NOKAIATCIRM, CpOMEOCTH
NeEYeHin i BOIMOXHBIM MTLCOTAM.

OCTUITHYTEL cornacMa 1o FTHM

AOTPOCAM HENETKO, HO PELLITE X
modne. B npyrux crpasax npasMTeNNh-
CTBA HEPEIKO CNPARAAnich ¢ AHANOTHY-
HLlMn npobnesamn, nepeilasas mpoLece
NPHHATHA pelredinil apadan, KOTOpbic
PACTIPENENAIOT H KOHTPONMHPYIOT HWH-
dopMauMIc W PECYPChl, ONPEOLTRIOT
NEPBOCHMEPETHEIE IANAYH i OCYLLECTRIA-
10T HOPMHPOBIHNAE,

JApyran CTpaTeris COCTOHT B TOM,
yrobu obiwecTso suano wa ceby Gonk-
WYI0 OTEETCTREHHOCTE 38 HOPMUPORA-
HEE M KOHKpETHINpOBano ero. B wr.
Operow nponcxoaaT nebatil TaKoro po-
I8 © uenbio OnpeneinTh, KakWe KoH-
gperinie yenyri GyayT, @ Kakue He
GynyT NpeloCTARTRTLCR N0 DPHHEMaE-
MO B ITOM WITATE METRUHICKOR Npo-
rpamme. Onuako Ba ITOM NYTH yxe
BOIHHEND MuoxecTo npobmes. Tlpen-
NOKENRAR CXEMA HOPMITPOBAHNA DKaIA-
NACH CAHLIKOM KecTRo, NoToMY 4TO B
pefi cnabo YR THBECTCH MHEHHE BPAYa B
gacTnuix cnydasx. Kpome Toro, oua
CTABNT B HEBLITONHOE NONOXKEHHE He-
HMymx sMatepeii w perefi. Penepaiin-
HOe TpasRTemscTBo He onobpeer
PEAMIANNIO ITOR MPOrPaMMel, cCunTas
¢ [IHCKPHMHHAIMOHHOR 00 OTHOWeE-
HHIO & WHEATTHITAM.

MNporpamma  wr. Operow —  3T0,
OORAKD, JTHIE TTEPBAR NOMBITES HOPhMI-
POBEHEA MEIHIRHCKOTD 0BCny MuBanuR
IUTH 9ACTH HACENEHAN Hil YPOBHE WITATA.
FTOT ONLIT NOEAILIBEZET, KAK TPYIHO
NOCTHTHYTE COFTIACHA, HD BMECTE C TEM
OH NPOASMONCTPRPOBAN, 9T0 NYTEM OT-
EphiTiax nebatos nomeTHdecknfl npo-
UECC MOKET TPWEECTH K COLIEHHIO W
COBESPIIEHCTROBAHITIO YETKO CihopmMy -
PORIHILIX NPWHLHNOE HOPMHPORIHIN,
Bo scaxos Cnyvse, YRHEEPCANLHAN Npo-
IPaMMa MEIHITHHCKONO CTPAXOBAHNA He
NOPOMWIRET WOPMUDOBAHWE KAk TAKO-
BOE; CKOPEE OHA JAMEHRET CYWIECTBYID-
WY B HACTOMILE: BpPEMSA CHCTEMY
HEHOBOT0 HOPMEPOBAHKA CxeMOoil cnpa-
BE[ITHBOTO HOPMHPOBAHWR.

Ans Toro urolsl cHCTEMa MEOWLIHK-
crore obcnymnsanns Obina MHIHECHD-
coOHOR, oHa OomKHA OhITE NPOHHERYTA
HYBCTBOM ODLIWHHOCTH, YYBCTBOM CO-
MHIAPHOCTH € [PYTHMH THOOBMB. 370
TpeDOBANKHE, KAK MHE KRMETCH, CIYKHT
AOBOOOM B NONL3Y NIEHOE, NPOBOIH-
MEIX B HHIHb BIACTAME KERI0TD WTa-
Td, 8 He JANEKHEM JenepankHbiM MpaBK-
TedbeTBoM. Hanmewe nporpass crpa-
XOBAHWA, MPOBOAHMEIY HITATAMM, HME-
cTo ognofl denepansBofl NPOrpasMMn,

HE HADYLIHT NPHALKNE YHUBCPDCANBHOC-
TiH. ODuchb BaykHa AeTanbHas npopabor-
Kd TEX MOMCHTO8, I'iC NEPCNNETANTCR
EOMNETEeHUNA  deacpansHoro  npasu-
TEMLCTEA W KOMNETCHUMNA WTATOR. De-
NepaAnbHOC NPABKTCALCTED JONKHEO ON-
PENenaTh: NPeAOCTARIAEMEIE NBTOTH |
NOANTHEY CACPAHBAHHA CTOMMOCTH yC-
N¥T, 8 TAKKE obecneymBaTE YACTHYHOE
fpunancuposanme, Oanako, mo MoeMy
MHEHHID, MPEHMYILCCTER, KOTOPLIE CND-
cobune ofeccneywTe BRACTH WITATA W
HENMOCPENCTBEHHOE YURCTHE TPOMIAH
Hi MECTAX, NEPEBCIUNBAIOT BEPOATHLIC
NONOMTHNTENEHEE CITOKHOCTH.

Oficywnan pehopMmy 3npaBooXpane-
HHA, NPYTHE IKOHOMACTRI ¥ CIIeIHAIH-
cTei B 00nACTH AOpaBoOXpaHEHa Noa-
YEPKWRAIOT IHAYEHNE XapakTepa okala-
HHA MEOTHIHHCKNX YCIYT, POMH PEryim-
PYEMOTO IApaROOXpaHediin, BONpPOCca
pacpencTieniis PacXonos M Neperoso-
pOB OO0 ONPENENCHHIO COOTHETCTBYIO-
el CTPYKTYDPL! roHopapor (ans spa-
gefl). A He OTPHIEH RAKHOCTH YTHX MO-
MEHTOB M HE CHMTAKD, 9TO B O9EPHEHAYIO
MHOH CXEMY HEINLIA BHECTH PRI IIMe-
Hewil, He HAPYILHES TPH ITOM HIRAYAIL-
HYHY DETOCTHOCTE NPemToseHni.

B 7o xe Bpema A XONY NOIMEPKHYTE,
YT0 HAM HEODXOIHMO ONPEdeNHTh CBOKD
NOIHEMIO MO PHAY OCHOEHLIX MOMEH-
ToB. Mw nomnm cienates BLbop Mew-
ny YHHBEPCANBHLIM COLHANTRBHBIM CTpa-
XOBAHHEM §l NPOIONAREHNEM CTPAXOED-
HHUR, Npenocranmmenoro paborTonate-
NeM; MEXITY PERTIHrAME «N0 CPelHeMY
mna coobinecTean B WMo MPOILIOMY
OMLITY®, MEMIY CACPKHBAHNEM CTOM-
MOCTH METHLUHHCKHX YCIYT M 2¢ Henpe-
PHIBHEIM BOIPAcCTaHHEM.

MpennaraeMmeifl MAOK TOIX00 HMECT
pan wepoctateona. [Mosmmmo Toro "wto
OH HE TIpeANDAarieT yBenmdenma obb-
€M NPeNOCTARNAEMBIX  METHLIMHCKHX
YCIYT, OH €[ H NOBLIUAET DOTL Npasy-
TenscTd. KpoMe Toro, oM 3acrasnser
HHHMATETLHO MOofiTH K NOCNEICTRIAM
HIMEHCHHR CTPYETYDE CTPAXOBANHHA, K
cynsbe mi, norvepasmwmx pabory, H K
NOCNEACTEHNM  Depesata GOMLLLIHK
CYMM 3 YACTHOrO cexTopa B obulect-
pennniil. Tem ne MeHee cHCTEMA, aHAND-
rHYHER YCOBEPIIEHCTBOBAHHON aMenn-
K3p» anm Bcex, obnasaer Taxum ovesna-
HbIM [PEHMYILECTEOM Kak NpOCTOTA.
Ona 00OBACHRMZ, NOHATHE W NPA ITOM
ocywecTaitma. B wefi 9eTRo ovepueHs
npofinesel CPABENNHBOTO paACHpElene-
HHA M PAcXOIon.

PARIAHE we gomKnsl 3aHHMaTh

NoAHUMIG, HIOPANHYIO  MHOTHMH
AHAAHTHEEMHE W NONWTHYECKHMM JeATe
JIAME. OHH OTBEPTAKT HPOTPaMMYy, KO-
Topyio npEakalot Wpdexrunnol W ocy-
IEeCTBHMOR, NILL NOTOMY, YTO CUNTa-
HOT Nepexon K Hefl CNMLKoM Panikank-
HBIM HIATOM B HE MOTYT NPeOAOneTh
JAROHOAATEThHLIC NpaIons. Menee ad-
eXTHEHEIC NTOCTCAOBATEILH0 PEATHIY-
CMBIE MPOCKTHI, KAMYILHECH wnyWLies,
HA [1E1e MOTYT OKa3aThCH CONPAMENHRI-
MM C TRKHMUH e TPYIHOCTAMM, KAk M
HAMOWERHAN JICCH CIHHAR PO PaMMi
crpaxosanid. Himto we naercs nerso,
oMHAKo B cnyvae pedopMLl MEaHLHH-
CKOr0 CTPAXOBAHNA, KAK 1 B IPYTHX CITY-
qanx, Muenile obUECTBEHHOCTH MOKET
npuobpecTi GoNLLE CTOPOHBHKOSE, YeM
MHEAWE YIEHOB NAnaThl NpeicTanMTe
nefl. Tak, B EoHUE HIOHE NPH TOMOCORE-
HMH no nporpassam Kafbepa w Jlyn
XEpPHCA OKaIANDCE, YTO CPeau BIpOCc-
norodaceneqia 15% BELCKAIANHIL B NO-
NE3Y NPOTPAMME EORHOTO TTATETLIIH-
Kd, & 38 NPOrpasMmMy s«TIaTH-WAN-HT-
pafin — Tonsko 29%, secMOoTPR HE Noa-
IepEKy ITOA BTOPOR NpOrpaMmMbl BEIY-
LMl QUMrypaMs B KOHCpecoe W e
paMi JE0BOTO MHDAE,

B 10 BpesMA KAK NOCCHOBATENLHO pe-
ANMAYEMYID [POTPAMMY  “INATH-WIH-
HIpaf» MOMHO pPACCMETPHBATE KAK
MPEIUTORERNE «HCTEOMNILIMENTRN, TPH-
pnexites oNblLOe BHHMAHWE M IWHPOKO
obCY R OABLICECH B COEACTHAN MACCOBOR
unopmaun, Bonee  OCHOBATENLHOC
NpeAnoXeHHe O cOHHOM NARTEILIUHKE
npeanoyny 41 npoTHe 29% cpeas gemo-
kpatos W 8% nportua 19 cpean rpams-
nan Bea nmapruitvol opuenTauun, Pec-
nybNuKaHUbl BMCKIIANECE B [OUIL3IY
NporpaMMbl  WANATH-ANH-Urpafis, HO
AL ¢ Hebonbiuim nepesecom — 31 %
npotus 26%, HECMOTPA HA TO 9TO Npe-
IMOEHT CTPAHLI DACKDHTHMEORAN BApH-
8HT COMHOND IATENLUMKES KAK CO-
uManueTuyeckufl n upesar sl Gosbim-
MH OMEPEORMM,

MNoa npeanacHTCENX BRIDOpPOR He ci-
MOE MONXONAIICE BPEMA WU AO8 TOMD,
4TODR NPHILIBATE YMERBIX Hd POJIR HC-
THHHEIX IKCNEPTOR B BONpOCax, Tpeby-
IOILME NOTHTHYECKHY petuennil, Hl ans
oTkaa or scepbresmowell pedopmm
OO0 COBINKOH Ha e HERBINOMHMMOCTE.
Jlywie Os1 Boem HamM nODONLILE YIHATE
O pAINMMHBIX BADHAHTAX YIYHLICHHA
INPABOOXPARCHIA B Hamesm oblliecTae H

obCyIHTE MX.

Hayka n odwecmbo

Kaemxu 0as oemeii dxceppu

MPOWAOIOAHHA Jdens Tpyna wa
Tenemapadione ¢ yuacTuem Accoum-
AN Mo MBIUEYHOA aucTpodun (AMIT)

Oxeppu Jlstonc NPeacTaBin roanYHLIf
ofiop ofHaIeRHBAIILLIHY YENIEXOHE B fe-
YEHIE PALE MPHBOOALLAX K AHBAINIHO-
cri Boneanelt. Ho octanues 3a kaapom
PAIHOINACHA CTIELIMAMWCTONA N0 MLILLIEY-

HAYKA W OBWECTBO
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HOl AucTpodin B OTHOLIEHHN K oaHodl
13 ofacTed TepancETHYCCKHY HCCIen0-
BaMifl, 8 HMEHHO K TPAHCTUIANTHILIH
EMETOK, RilsiBaesmbix Muobnactamn. ¥
SCITH OIHH YHEHBIE CHHTAIOT TPaHCITaH-
Tawme swmobnacros Gesonackofl, To
JIPYIHE NOABEPTaIOT COMHEHHIO HAaYu-
HYHO LEHHOCTL FIHX IECHCPHMEHTOR W
ONACAIOTCA BPENA A VIOPOBLA MOJO-
NBIX PELHITHEHTOR.

«C koM GRICTPO COBEPLINACR CKa-
YOK OT HHBOTHEIX MOMENER K
uenosekyn, — iamenn . Imoredn o
Meanmumsckoro konnen#a befinopa, se-
NRIOWAHCR HAYYHBIM  KOHCYNLTAHTOM
AMIL. Hegamso B (HChME B KYpHAaN
uScience» oM n Bonee [ByN OECATEOB
apyrux Bpasedi n uccrnenonaTenedt npu-
IBANH K 0BLICMY MOPATOPHID HA TPaHC-
nnaxnTauny Mucbnactor v moaefl no
TEX MOP, NMOKA B ONLITAX Ha KHBOTHBX
He ByayT nonyyersl OTBET LI Hil HEXOTO-
PHIE OCHORHBIE BONIPOCEHL.

o Sl vBeumaeH, NTO ITO MHCHMD Mpe-
CTARNSET NEMapLLl MONEKYIAPHMX reHe-
THEOR, CTPEMBIIHXCA DALIABHTE TPaHC-
NNAHTAOHIY KNETOKR, — DalApascHHO
npokoMMedTHpoREN cobimee 1. Jloy
3 Dowan weonegosanai B obnacTh Kne-
rounoil Tepamr B Mesdmce. On conb-
N © THABRHLIX JOCTHMEHHAX TPaHC-
nnauTaunn muobGnacTos, a ero cob-
CTBEHHBIE HCCMEAOBAHNA BbIABANH HAN-
Gonsinul axpoTaxn, «OHN BOIPEKAIOT,
noTomMy 4T0 DORTCA, ¥TO TPaHCILNaAWTE-
R MMOOGRECTOE 3afMET MECTO TeHO-
Tepaninme, — ckazan Jioy,

JaBonesane, OKEIEHEINEECH B NEHTPE
pasnoriacnfl, HOCAT HAIBANPEE MbiLLe-
wolt imcrpodmn Jiaenna; ono npej-
craanset cobolt reneTHveckoe HapyiLe-
HIE, MPHBOONMIISE K MPOTPECCHPYIOMEMY
HETOLUEHHIO MBI DTHM 3abonesann-
el CTpafaeT TpHMepHO oauH wa 3500
MAMEMHEOR, ¥ DONBHKX B S-neTHesm Boi-
PacTe paiBABAETCR  MBILICMHAR CIla-
BOCTh, KOTOPAR BOOCHEACTRHI NPOTPec-
cHpyeT, ODLIYHO OHR normBaloT B BOI-
pacte oxoio 20 neT BCNCACTEHE HAPY-
wreHiH auadparsel wm cepaua. B cepe-
mane 1980-x ropos Obino yeTaHOBAEHO,
YTO NpHNAHON MBiLeuHO oncTpodnm
Iiowenna ABNAETCA NEQeKT B TeHe, Ko-
anpyioties Senok ancTpodmn, Heobxo-
mimbeit ANA DYHEUHOHRPOBAHNA MBITLILL.
C vex nop WMOCHCOOBATENH MEITATHCE
BOIOGHORIATE JEATENEHOCTH NOPaMEN-
HBIX MLILLY NYTEM BOCCTAHORMEHHN HE-
nocrarowero Genka. B wacTHOCTH, Bbi-
M nonkiTks paspaforaTts TeHoTepa-
MWD — BEMIONEHHE B redom  MbIwm
HYHKUHOHATLHOTO TeHa ANCTpodHea.

ANBTEPHATHEREIM METOLOM NTEHEHHN
HEMHETCR  TPAHCTIMAWTAURR  suobna-
CTOR, NpW KOTOPOH B OPraHiIM BBOONAT-
CHUENLIE KITETKH, B He OTASNbHLIE FEHb,
FECHEPHMENTE HA IPLIIYHAX NDEAIANH,
410 nepecanka muobnacToB B AMCTpO-
DHYECKYI0 MBIIULY B DANE COYMZER No-
IBONAET CNACTH MBILCHHBIC BOMONHE;

TPAHCIMTANTHPOREHHLIE KNETKN CrMsEa-
HOTCH © HIHMHE B TPONIBOAAT IRCTPodun.
B 1989 r. [lx. KapnaTtn w3 Herponorn-
YECKOTO WHCTHTYTA n Mownpeane, Jloy
(koToputfl paGotan Torna B TenHeccni-
CcEoM yaupepenTeTe B Mesmdmwce) n apy-
rHE WOCNEAoBATENH NMPeInpHHRTH ana-
NOTHYHYID Tepanni y yenosexa, K wa-
crosiemy spevenn Gonee yem 60 neram
nepecamenbl MEOONACTEL.

Kak npasuno, pelynsTaAThHl TCpanww
OKaIMBAKTCR sanoobe wal oML
ynyuiieHue HabnioopeTeA AMuUIL ¥ He-
MHOrux peusnuesTos. OnHAKD B MapTe
npouwnoro roaa wypsan «Cell Trans-
plantation» onyGnukopan Bonee obua-
AemuBAOUINE  JAHHBIE, NONYVIEHHBIE
Jloy. HcnonkiyR MaTeHTOBAHHYIOD TeX-
HHKY, OH C KoANeraMn spoawn Muobna-
CThI B HORHBIE MBILIIE geTefl ¢ ARCTPO-
fuell n ganee oueHHBAN (YHKUHOHATE-
Hbie wismeneHns. B rpynne wa 13 neveft v
81T cnre HOMHBIX MBILIT YBENHUHTAC
HIIH HE YMERBLUIIUTACE,

Muorne cenRanncThl N0 MBILLCYHOR
MMCTPpOHR BANAT B npoBeseHAoM Jloy
HCCACIOBAHNT CEPLEIHBLIC HEAOCTATEN.
CnoBHE HI HUX B TOM, Y4TO B HEM HE
Obine KOHTPONEHOR rpyTmEl BoNLHBIX.
Ho Jloy cuwtaer, wro mennumHCKan
ITHEA HE NOIBOARET WCMONLIOBATE TY
HOpMY KONTPOMSA, Ha KOTOPOR HACTaM-
BAKOT ONMOHEHTHI.

IMo chosasm Jloy, OH HE NONLIOBANCH
nnaucto, NOCKONBKY, COrMACHO €ro
ONbITY, TAKHE HIBHEKIIHN YCKOPAKOT ne-
resepainio M. OH TAKKE He TPak-
THKOBA TPAHCTLTAHTAUHEC MBoBnacTon
TONEKD B ORY HOry pebeHka © Tem, yTo-
fiL! BTOpaN OCTADANACH B KAYCCTBE KOH-
TPONA, TAK KAK H1-33 PAI/IHYHA B Mbi-
weyHol cune  xoseunocTell  peBenox
MOMET YHECTE M NOAYMHTE TPaBMY.
EaMHCTREHHBIM AOOVCTHMBIM KOHTPO-
nem, kax aneun Jloy, sRNAeTCA CPaBRe-
WIHE COCTORHMA JaHHOA MBILOLL 20 K
nocne msenerns amuobnacTos, Hanooo-
One hoTorpadmi «1o» W «NOCNes B pe-
kname cpeacts npotTus ofnkicenua,

aFuenepusment Be3 KOMTPONR — 3TO
He JIKCHEpHMEHT», — OTBeMaeT On-
wrefin, O cornaces ¢ noaxonom dap-
MALUEBRTHHECKHY KOomMnanwuil, paipabo-
TABUIAX CTATHCTHYCOKHE METOML! MOk~
THHHA NeRapeTy 623 KOHTPONLHLIN MPO-
penyp. Qinaxo & wecneposakum Jloy
KOMTPONIE HBNRETCH KPHTHYECKHM, M0-
CHONBKY HIBECTHE GEETLI, YEKAILIBAN-
LME HE TO, STO UHEADCTOPWH (Mpena-
part, noaaBnAIONmi HMMYHHYIO CHCTE-
My, KoTopeift Jloy naean OeTAM [UNA
NPCAOTEPALLEHHS OTTODAKEHAN TPAaHC-
MAARTHPOBANHBLIX MIOBNECTOE) MOWeT
cAM No cebe BEIIBIBATL BPEMEHHOE Yue-
JTHYEHHC CHITRI ML,

PaboTa Jloy we etHHCTREHHEIE B 00-
NacTH TPpancnaanTauww mMuobnacros
noaeepraucks kpuTike. B xonoe anpens
1992 r. rpynna wccnenosatenefi non py-
kopoacTeOoM X, Brnay w3 Meanumrcrof

mkoe CTanpopackoro YHHBEPCHTETA
coobwmna B wypuane «Naturer» o nas-
HBIX, NOITBEPHOANINAE CNOCOBHOCTE
TPARCTIAHTAPOBARHLIN.  MuobnacToR
MPOWIBOANTE JHCTROGRH B NOpamen-
Hbix pMbimuax. Oasaxe 3. Xoddsan w
Meanuusckof wrons Murcbyprekoro
YHHBEPCHTETA — OIHH W3 NEPBOOTEPRI-
BaTenedl amcTpodiHa — CYMTAST, HTO
nonyuciubie bnay peiynbTaTsl IHAYAT
MENBLLE, HeM MOMED BBIN0 Bl AYMATE.
MDepoMen, HaIbIBACMBIT FeRETHYECKOR
pesepeHefi, MONET NPHBOONTL K TAKOMY
#e MOPHONOrHYECKOMY HIMCHEHMIO N0-
POKEHHLIX MBI, KaKk ecnu Gbi 8 HHX
oGpalosanca aucrpodmi, B noGom
chyuae, kak ropoput Xoddman, s pabo-
Te Bnay TPaRCNNAHTANNA HOPMAIHIO-
Bana we Gonee wes [T MbILUEYHBX BO-
nokoH. Takan 3¥PpHe THEHOC TS CITHLTEDM
mana, YTobbl HMETH TEPANCHTHYECKOE
sHavexne. «Yenex nn 3to?s — ponpo-
waet Xoddman,

Tem we mevee bnay HacTanBaeT Ha
MPaBUALHOCTH CBONX BLIBOAOB, NOANED-
KHB&H, 4TO, B oTnHMMe ot Jloy, opoena-
Nd KOHTPOALHBIC IKCOCPHMEHTLI, B TOM
YHCNE MpHMeHIna aeofiwofl cnenofl me-
Toa. Ona Takke yDexacHn B TOM, 4TO
MCTIOMEIOBAHMEIE 10 METO/B! HCKMKoYE-
T BOIMOMHOCTE JORHO-NONOENTENL-
HBIX PEIYIRTATOR, OGYCNOBRACHHBIX re-
reThveckofl peseponefl. o ee Muemo,
NETHLHE O MOPATODHH RRNSETCA ownG-
ko#l, xoTa Baay ¥ npH3HAET, 4TO B CBETE
YypeiBbidafno HHIKCR MpdeKTHBHOCTH
TRAHCTIAAH TRIAW MROGNACTOR, OHA W o2
KOMMErn IaayManmch O TOM, CBOSBpe-
MEHHBI! TH CEMMEC INCNEPHMENTLI HA TH-
JRX.

FAUNTHHER TPAMCIMAHTALHH  MHO-
GACTOB CCLINAKTCA MR TO, YT HE HI-
BECTHO HH OANOIG CIYYAA YXYIINCHHA
coCTOANAA BonbHoro peGenka B peIynk-
TETE TPARCTIARTANNN, IMITedna ITo
we yBemnaer. «Takoe yTRepaIeHne ab-
COMOTHO HE COrMACYETCA C0 BCCM Npei-
INECTRYIOUIHM ONBITOM NPHMCHEHHA [N~
KNOCTIOPMHA, CBMIETENLCTOYIOWHM O
nobounmy spdekTaxy, — JERANRCT OH,
noBasnas, 4To B wwcno yrex ddextTon
BXOONT NOMEYHAR HEADCTATOMHOCTE H
pak. ¥ Dmuwredn, n Xopdman ormeda-
T, 9TO TPAHCIMANTAURS MEODNAcTOR
HexpHEKTHEHA OTHOCHTENBHD WCTHH-
Holl mpupHel rubenn npn oucTpodmm
owenna — AEreHEPAUHH CEPILE ©
nuadparMel.

TNpwnike & MOPRTOPWID, NYCTE W HC-
KpeHnnfi, He DOayMHIT NoxKa oiHIHa -
noil monnepakd. Ynpannedwe no Kow-
TPOMO KaYecTBa NHILEBLIN NPOLYKTOR,
METHKAMEHTOR W KOCMETHUYECKHX
cpencte CHIA (FDA) He Beeno noka HH-
ERKHX HODHOHYECKHX OCHOBAHMHA ans
TPAHCTIMAATALMA EneTok. Hauwonans-
HBIE HHCTHTYTE 3[M0OPOBLS He (DHHAHCH-
PYIOT B HACTORALICE BpemA KakHx-nubo
HecnenoBaHui B oBnacTu TpaHinAaHTa-
unn muobnacTos y wenosexa. AM/, dn-
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HEHCHPYIOWLAN TaKHE HCCICIOBAHMS,
OCTASTCR OTEPRITON Ann npennomsennii,
o AMJl saummacTcl BLACHEHHEM NDPH-
UHH W nesennem, — sassun . Byn, on-
pexTOp 3TOM OPrasmIauHn Mo HAYEE W
TEXHONOIMK. — Mkl HHKOrIa He OTEA-
WEM B MOMOIIR TaM, FIE eCTh HANEHA
HA yCnexy,

IMo muenwie Byna, ma ceromasumisii
AeHE HYAHB WCNEPHMERTEI KK RA KNH-
BOTHBIX, Tak m Ha yenomexe. On pac-
CMATPHBAET CBAIAHAKLIA ¢ TPAHCINANTa-
umefl MuobnacTos xorbaRET KAk «bo-
NEIHbL POCTAR, MPHCYILVHY BCEM HOBLIM
TEXHOMOTHEM, «37T0 JACTARNRET YIop-
Hee paboTaTh ANA NOMYYEHHA NPABKTh-
HOTD OTBETa, — rosopuT Byn, oTme-
yas, OOHAKD, YWTO B CBETE NMPOTECTOR
cnenyetr NefcCTROBATE C OCTOPOMHO-
cTei0. — BOr 3anpeniaeT Bee, MTD MO-
HET CORDATHTE ¥HIHL pebeiika naxe Ha
AEHE».

Iwon Pewnnu

HC!!.}'E‘CHBEHHHE MUABIE MIKAHU

KOHLIA 1970-x ropnos yCHIMAEMA

CTIEUHANHCTOR Mo KneTounofl Buo-
NOrHM, XEMuE Genkop B GHOMHXEREDIN
YORNOCE OTHACTH NOHATE MEXAHH3IMBI
HYHEUHOHAPORANHA XMHUBLIX KIETOK 3 HX
Arperaiid B eORHOE MHOTOENETOMHOC
uenoe. Fro COILAnD OCHOBY JNR NEp-
cnexTHRHOA Texwonormn na Gase pas-
AMMHEIX OHCIHOANE, NOayusHeluel na-
IBAHHEC TRAHCBOR HiokeHepun, «3nech
KiK. B OpKECTDE, — IAMETHN RAIE-
NPEINASHT N0 METHIAHCERM aenam dwp-
sl Advanced Tissue Sciences (ATS) s Ja-
Xofs (r. Kamwdopuns) P. Ko, — Ha
MPOTRACHEH MREHAMIATH NeT KR Thil
HACTPAMBAN CBOMA WHCTPYMENHT, & TENEDh
poe cobpanHck BmecTe, YTOOR CHITPATH
MoiapTas.

PaciunpseTcs HIYHCHHE XHBBIX TKa-
nefl — KoM, XpRIE, KocTedll, MeYcHn,
Kwieyinka W cesiok. B uncne nanbonee
AKTHEHLIX WILICKaTENefl H reHEPaTOPOB
unelt — coTpynmwkn MaccayyceTeckorno
TexHonorHYeckoro upcTuryTa B Can-
Hwern, MNapeapackoro 1 Musuranckoro
yiupepcHTeTOR. Komnanna ATS, xoTo-
pas cefiuac npucoeaunAeT K cebe dupmy
Neomorphics 8 Kembpanse (wr. Mac-
cauycerc), BOArMARHNA MBEHFEHRE Ha
phifok. 3a Hefl cnemyioT GapMa Orga-
nogenesis m BioSurface Technology B
KemGpuowe, LifeCell 8 Byanewnce
{urr. Texac) u Skeletech 8 Knumnesnne
{wr. Orafio). OxHMaeTCA BOIRHKKHOBE-
HHE HOBBIX KOMNAHHA, CNENHaNHIHPO-
BAHHBN Ha TEAHERON WHREHEDHH.

«[pH BOCCTAHOBHTENLHON XHDYDIHA
BCETIA HE XBATAET TKaHW», — MOgYEp-
KHRBAET AHPEKTOR MPOrpaMMEl MO nepe-
canke nmewenin B boctonckofl aeTcxol
fomemime M. Baxawtn. Ha tpynos
HEMb3A MONYYHTE HHBOH mMaTepHan, a

KHBOTHEIE TKanm otTopramoTce. [Mo-
ITOMY XHPYPTR CTPEMATCA HCTIONK3O-
BATE AV TOTPEHCNNANTATR — cobcTees-
ALIE TEAHN NATHEHTA W3 JPYTHX Y4acT-
KOB Tena, NONOAHER WX, TAe 3T0 BO3-
MOXHO, METANNOM MAH NASCTHKDM,
Kyn:TRENpYEMBIE TKaHH OTKDLIBAIOT
BOAMOWHOCTE WINSYHBATE OeTell ¢
BPOMIEHHLIMA NehOPMALHAMH  TTHLIA
HNH HACTHYHLIM OTCYTCTEREM KHLLIEY-
HOTO TpakTa. Oun Tak#e noMoran 6w
MHAAM, HIYPOOOBAHHLIM OXOTAMH, Pa-
KOM MNH TPaaMAMK; nOIROnRaN Gn pe-
KONCTPYHPOBATE CYCTABE, PaIpyLLeH-
HBIE W3-34 uYpeIMEPHOf HArPYIKH, ApT-
PHTA HIH HHEIX 3abonenanmi.

Tranesan HHAEHEPHE NOMOMET NPeo-
AONETH W Hes3Bew Yo MOCTORNAYIO He-
XBATKY OPrasos ANf TPANCIUIANTALEN.
BakauTH npHinen X ekiBOIY, 4T0, KAk OH
CEA3AN, «ECni HENLIR AOCTATE OPriNb,
HAO MX JENATLH, NOCHE TOro, KaK eMmy
HE YIATOCE TPEA0TEPATHTE CMEPTE CBO-
HX MONOALIX NALHEHTOE HMEHHO H3I-30
OTCYTCTERR MATEDHANA ANH NEpecaik
neveRy, KOTOpRA Gonbluas peakocts. B
1986 r. BakasmTd M CTIELHAIHCT N0 XHM#E-
yeckoft nnenepnn P. Jlanrep vy Macca-
HYCETCCKOTD TEXHONOTHYECKOTD MHCTH-
TYTA HMAMANH paipabaTHBEATE MOOENL
TKAHH NENeHH, KOTOPas Ha CEronnsil-
nufl geHk ywe MPHAeCTS Iy THMEIE pe-
IVNLTATE: © NOMOLUILRD ITOR HCEYCCT-
BEHHOM TRAHN NOAOTBITHLIC KPLICK -
A HA TPH Mecana ponsine. Moka — w
BakanTH 3T0 NPH3IHAET — HCOKYCCTREH-
HaR MEYeHs, TPHTOMHAR INA WCnbiTaii
H& NKOAX, OCTAeTCH aenos Gymymero,
neck ewe roakl pabote. OnHako ne-
Gonunas xommannr Neomorphics, dn-
HanCHpYIonas paboTw Bakawnma n Jlan-
repa, BINNACH 33 COINANRE MEHEE CTIOMK-
HLIX TEAHER, TAKAX, KAK XPAIIL, KOTOPLIE
cxkopee BynyT rToTOBREI K wynoTpebne-
HHHD®.

ITH HCCNENOBATETH — HE CAHACTBEH-
Able B aanAofl obnacTa, KTO HIMEHEN
CBOMM HCXOOHBIM Uensy panx Ganee we-
OTNOMWHEIX 3ana4. «Mel pewmnm cocpe-
AOTOYHATLCA HA BRIDALIMEARNN TRAREH ¢
OIHPOKHME BOIMOKHOCTAMH NMPHMEHE-
wHAw, — ckazan Kosn. Bravane dwmpma
ATS, ocnoeannar B 1986 r. 0 HaILiBaR-
wascA Torga Marrow-Tech, namepesa-
Nack BRIPAIHBATE KOCTHRIA Moar (oT-
CHIa W MPEXNEE HAIBANWE: MATTOW NO-
AHIMUACKH 3IHAYHT HKOCTHRIR MO3r»),
BIATHIA ¥ monefl, NOKa OHH ELE MOMD-
Okl H 300POBLI, MJIA MCAOIBIOBAHHA B
Oynyvines (HANpuMMep, NPH reHOTEpa-
nuH). Ho BCcxOpe COTDYIHHEHR (HDMBI
OCOIHANN, YTO HM HYXKEH NPOAYKT, KO-
Tophifl GBICTPEE AOCTHIHET KOMMEDUCT-
KOR cTAanHH.

ATS mynpo s3snack 3a neno 6e3 cne-
wken. [Mepsnifl NPOAYET — JAMEHHTENS
KO%H non Haearnem Skin? — nocryman
B npoaaxy B vosbpe 1990 r. On npeana-
IHAYANCA 1A OUCHKH TOKCHYAOCTH Jie-

KAPCTREHHLIX TIPENADATOR H KOCMETHYE-
CEHMX CPEACTR, @ HE LTS PRAMOTO METH-
LUHHECEOTD npHsMenesns. «To, YeMy Mbl
HAY4YWIHCh, PABOTAR HAD MATEDHANOM
ANA  TOXCHEONOIHYECKRAX  BCnbiTanmi,
G0 HCNOMLIDBAHD B KOKEIAMEHHTE-
ne, NPHroaHoM [AN8  NEYEHHs  O0XO-
rons, — nodAcknn Kooan,

B peayneTare OGN CO3BaN MaTEPHAN
noa wadsanwenm Dermagrafl, npencran-
nmoush coboil Tonkyio ceTh Wi abEo-
pacTeopHMOroy (T. € NOAAAKMIETOCH
OHoneCTpYEURK) NOARMepd, EOTORLIA
«IACEBACTCAN KNETKAMM KOKEH, 3 HMER-
HO wbpobnacTaMy nepmel. JTa He-
KYCCTBEHHAA KOMA, NPOWENIan Ipak-
THHECKEYIO mpobepky B (50 oworosmx
DENTPax no ecefl cTpane, CAYMHT *i-
BhiM IN0POBLIM NOMEM [LNA HNTHISHME-
Ca, koTopsfl GepyT C nenoRpeRacHiLIX
yyacTkor Tena bonsnoro. Dermagrafl
NOIBOMRET WIDEWATE rmyDOKMX pan, Xa-
KHE OCTEIOTCH NOCNE BIRTHA KOXHOro
NOCKYTE 0NN TPAHCTUAHTALMH N0 CY-
wecTeyiomen seromike. Mo MEeRAO
Kosma, Taxan HWCKYCCTBOHHAR TKahb
OOMHHA MPHAHBNATHER TYHIIE, 98M Ha-
TYPAALHAN KOWES BIPOCHOID YenOoBEKa,
TAK KAK B NONHMEDHLIA MATPHES BETIO-
YAKOTCA KIETKM, NONyueHRLIE W3 Kpaf-
Hell TNOTH HOBOPOMIEHHLIK, 8 IMEPHO-
NATLHEE TEIHH He 00payioT pyGuos.

ATS ywxe monwiTwaana Dermagraft
NPHMEHHTENRHO K FIBAM KOHeunocTell,
OBYCNORICHITBIM HADYIDENMEMH KPOBO-
cuabweims. Boxope Gyner nposencna
NPOBERES NPOAVETA Ha APYIHX THHAX
KORHBIX H38, MTPH KOTOPBIX AHOMANLHAR
NOANOBEPXHOCTHAR TEANL HE JACT HOP-
MEAThHBIM ENETEKAM WIRAEPMICA MHTDH-
POBATE B pany. « Tenepsk 1HaHKA, KOTO-
peie Aana paipaboTka EOXHOTO MaTe-
PHANE, MEl CTAPACMCH NPWMEHHTE K
apyTOf TKAHW — XpMlYy», — JARBHN
OnuH W3 BeayiuuX coTpymnmos ATS
I'. Hoton.

«ONTHMaTBHBIM  IAMEHNTENEM XPS-
wa — Gyae To Ha noaGoponke, LWEKax
HIIH B CYCTABAX — RANRETCA cODCTREH-
HAA XPALICBAA TEAHL OPraHmIMan, —
nomuepkusaer Y. Bakantwn (Gpar .
BakarTi; no obpajoeannio O amecTe-
FHONOT, HO MOCNeNRes BPEMH JaHHMEET-
CA MIYUCHHEM MCXaHHIMOB POCTa KOCT-
sioft n xpstenofl Teasell). B ero nabopa-
Topii B boctonckoll netekol BonkHLEe
MOMHO BHACTL OTIHTHIC W3 NONHMEPa
VIOH B OHCKH, FOTOBLIC [N 3CEBaR
ENCTEAMM painuuumx THnos. B onre-
MH3ANNH DHOMATEPHANIOR AR KIETON-
HOTO pocTa BakaHwTH COTPYOHMMBET ¢
J1. Cama, panee paborasiefl y Jlanrepa
{cefuac oHa gonenT B MaccayyceTockom
TEXHONOTHUECKOM HHCTHTYTE),

B oproneasueckoll XMpYPIrHK NpH Ta-
koft obnivnol anamnTrueckol npoueny-
pe, KaK apTDOCKONRA, MOMHD OpaTh He-
KOTOPOE KOJIMMECTBO XPHILE, CKAMEM,
W3 KOJIeHa. ITOT MATEPHAN IATeM NOMg-
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seprarT depMenTaTHEHON ofpaboTre
AR ACCTPYELHH MaTPHECA, OKDYEaK-
WIETD XPAILEBRIC KNETEH — XOHIPOLH-
Thi. OcROBOAHBIIACE, 3TH KNETEH RAYH-
HaloT paiMAokaTeed. Mm nasot npe-
KEPCONTRECH K MOPHCTOMY NOMHMEDY, KO-
TOPLIl PACCACKIBAETCA MO MEDE KIETOU-
HOTO pocTa, uTo nobyxiaeT XonapoiH-
Thl camMiiy GOPMHEPOBATE HOBLIA MaT-
PHEC,

uEcm noMeECTHTE HYEHDE KDITHSE-
CTBO KNeTOK Ha nomnxonsumfl cyberpar,
r0 B KOHUE KOHUOB NOMYMHTCH HOBLIRA
XpALL, BOONHE NOIODHWA HacTORLE-
My, — yTBep#aaer Bakanmw. Kak on
YEEPAET, BRIpALLEHHAR MM B nabopaTo-
PHE TEIHE N0 CYIUECTRY HOEHTHEHE XPR-
Iy, BIATOMY OO CBEWER ropmwLeR no-
NETEN B3 YHHBCPCATET CEOR cTOnoBOR, N
M XHMHYECKOMY COCTARHRY, H NO ARELUITHE-
My BHOY. OOHEKO OH OrOBAPHBAETCH,
YTD HYHHO ELIE HCNBITETE MATEPHAN B
YCNOBERAX OPTaHAIME, B YaCTHOCTH Mpo-
BEPHTL EFD I‘.:I'IEI.:I;‘IﬁHECT.I: th.i']tp}iﬂ BETh
HATPYIKY, ITHM Q0/#KHL JEHATHCH KK
caMM  (DHPMBI-TIPOMIABOAMTENH, TAK M
YipasineHHe No KOHTPOI KANCCTRA IH-
LWeEbIX NPOOVETOR, MENNKAMEHTOBR H
wocmeTHYecknx cpencta CLIA (FDA).

Hamnyuuwmsm cybeTpaTom ans npo-
PACTAHHN XOHOPOUHTAMH OKEIANACH
MECCH NYYKOB DOMHMEDHLIX BONOKOH,
KOTOPaR BEITTAONT KK PacnoTpoieH-
HAR XNONKOoBAA Eopoboyka. BakawTw co-
ObLLT, YTO B ONLITEX HA KPONUERX, KO-
TOPEIM YALTHITH CYCTABHLIA XPALL KOne-
wa, nonmmep obecneunsan B0%-noe
BOCCTAHDEICHHE TEAHN — TaxKoro pe-
WILTATA paHes He nocTHranocs Bes
CNCLUHANEHLIX CPEICTB, HE [OAKLIHX
KneTeaM spacnomarscar. Ow nonara-
eT, 4TO MpHeKTHEHOCTE NOMHMEPA
MOMET DbITE BRILLE, ECTH IO HMITARTA-
UHH J8Th KNeTEKAM ﬁﬂ.ﬂhlul: APEMEHH HA
POCT B MATPHECE,

‘CROPOCTE PACCACHIBAHIWA NOMHMED-
Horo cyBCcTpATAE ABNRETCA OOHEM W3
pamHeluNx nokalaTenell 8 paipaborre
jamenuTenedl wuesix Tkanell. B mneane
HCKYCCTECHHEA MATRMEC JONMEH pal-
DYIIATECA N0 MEPE KNETONHOTO POCTA W
hOPMHDOBAHKA ODTAHWIOBEHHBIX KOH-
rMOMEPATOR KNETOK. UTPEMACE K 3TO-
sy, Jlanrep u ero xonnern A, Muxoc u
[l. bappepa BapeRPYIOT KONHYECTRA HH-
rpenMenToOR B GUOMaTEPHANAX, TAKWX,
Kdk NONHENAKTOrMHEDNERAN KHCNOTA,
KOTOPAA HCNOTEIVETCA B XHPYPTHYE-
CKRX [IOBALIX MATEPHATTAX W CHCTEMAX
BECACHHA NIEKAPCTECHHBIX NPCNapaTon.

Kak noscimer Jlanrep, c¥Th 106Ck B
TOM, YTOOL BHEIDHTS B CHETETHYECKHA
cVOCTPAT  MAKCHMANLHO  BOIMOXHOE
YHCND KIETOK 0 TEM CAMBIM NONYYHTE
'ﬁl:I.FIL.lIIDE OTHOLIEHHE NOBEPXHOCTH K
obwemy, ToOrna Iamenn TeNb TySLe HrH-
THPVET HOPMANLITVIO TEKAHE, H 34MHEME-
Hie wWnet uictpee. «OBRYHO HCNONLI0-
BUTHCE NOMHMEPHBIC NOCKYTH W NNeH-

HAPN3 A. BAKAHTW AeMOHCTRUPYET Yk, CHOPMOBAHHBIE W3 «BHOPACTROPUMOras
NONWMEPE, NPEQHAEIHAYEHHOND CNYXMMTE ONOPOW PACTYLMM KneTkam xpria. (Poto-

rpachuna: Stanley Rowin.)

KM, RO B HHX NOMELLAETCR HEMHOMD Kne-
TOE, — pacckazsieact Jlaurep, — Mm
WWNYMATHCE HAN TeM, KaKk NPAPOAA pe-
iwna 3Ty npobnesy. OTBET MOXKHO yC-
MOTPETH B CTPOSHNH BODOpOChef, me-
PeBRER, NETKHX: ANA POCTA HCNOALIYET-
CH TPEXMEPHAR BETRRILARCH CTPYKTYPA.
Hamia nents — CcOINETE HMEHHD TAKHE
MO MED kI .

o cnosam Jlawrepa, wwes rnybxe
AHAHHA N0 Knerounofl Guonorum, Tem
nydile OAf XHMHYECKOR HHKCHEDHH».
Hanpumep, HEAABHO YCTAHOBACHO, YTO
MOMeXYNEl  KNeTOUHON NOBEpPXHOCTH,
obecneyHBAIOLUNE ANTrCIH KETOK, Cno-
cobcTBYIOT  COXDAHEHMIO COCCTHHME
KNETKAMA MX yPORAS AHbbepeHmpos-
k. [yTes npucoenWHeRAs AMHTAUHA
ITHX MONEKYN X NONHMePY MOXAD Gy-
NeT NOANCPEHBATE HYXAOE QyREIHO-
AWpORaRRE EmeTok. happepa, NoXowe,
COBEPLUATA IHaUNTENsMA War enepen
Ha NyTH K 3700 uenn, BENHOYHE B NOMTH-
NAKTOrIHKONEEYHD KHCNOTY aMHHOKHC-
NOTY, CIYAKAIOLUIYIO MECTOM NPHCOSTH-
HEHHA APYTHX BewnecTn. Eciw nopwft no-
NAMED OKAKETCA BOCTIPOWIBOIHMEIM,
CTAHET BOIMOXKHON, KaK OHA TOROPHT,
HMTUTERTANHA M0G0l noRaTHIALAR.

CNelsansucTsl No TEAHEBOR HHEeHe-
PHH € 3TYIHAIMOM PACCMaTPHBANT BO3-

MOMRHOCTH HCNOMLIOBAHHA HOBBIX TEX-
ponorait, Xupypri mornn 6wl monkio-
BATRCA KOMIBKITEDHEIME TIPOTPaMMA-
MH I8 NPOHIBONCTER CHHTETHYECKHX
cyGcTpaToR RN BELIDOpPE YM#Ee rOTOBBIX
thopm, RANPHMER YIUEH HAW «POIETORS,
cEaankiBaonmxca p roc. Momimeps no
MEpE PAcCACKBAREA MOTTTH Bl BRICBD-
BoxnaTe GaxTopkl POCTA, CTHMYTIHPY-
WHX genmupecs kneten. Mekyeeraen-
HBIE TEAHH MOTYT TAKKE CAYXHTE ON0-
pofl ANA reHeTHYECKH MOTHGHLRPOBAH-

HEIX KIETOK.
fefiopa 3puscon

KNETKW XPHILA sanon«moT NPpOCTpaH-
CTBO MEXTY NONWMEDHEIMW BONOKHEMKA,
(®otorpacme: C. A, Vacanti.)



CKOpPOCTh pacLINpEHNs
U pa3Mepbl BceerneHHom

BospacT, asonioyus u cygeba BceneHHou 3aBUCAT
OT CKOpPOCTU ee pacuwunpeHun. Viamepsas pasmepsi BeceneHHoON
C NoMowbio pasHoobpasHbIX HOBbIX METOLOB,
adCTPOHOMbI YTOYHWI 3HAYeHMne 3ToW CKOPOCTH

AIDA ManakTuka — Mnocunbiil

[yt — M BOE OPYIHE MAVIAKTHEN

VOANSIOTCA OpYT OT Opyra
BCTIEACTERE BIPLIBOODPAIHOTO PO ne-
nuA Beenennof. B XX B, xocMonory or-
¥puian pacumpenie Bcenenmoft, obna-
PYAIIN MHEKPOBOIHOBOE (POHOBDE Hi-
MYHEHHE BIPLIBHOT D HAYANA, oD L CHIIIH
NMPpOHCNOMINEHHE XHMIMECKHX 31CMEH-
TOH W NOCTPOMTH EAPTH! KPYNHOMACLL-
rabHOro pacnpeiencHus ¥ JIBHMCHHR
ranakTuk. HecMOTpPR HA TH H MHOTHE
OPYIHE JOCTHARCHHA, OCTATCR 6e3 oT-
BETE OCHOBHBIE Bonpocki. Korna Haua-
JOCH PACLUNPEHNE Beenennon? l:_\th‘T JIH
Heenennan PEACIIHPATLER BOCTIA HIH B
KOHIE KOHIIOBR pacummMpenne noa aefi-
CTEHEM TPEBRATALNH CMEHHTCH CHRATH-
&M, 8 JATEM W TPABNTALNMOHHLIM KO-
nancom?

Ha nporswesm HECKOMRENX TECATH-
NETHl KOCMONOTH MBI TAIOTCR OTBETHTE
Ha ITH BONPOCH NMYTEM YCTAROBMEHIR
WIKAME PACCTORMHS W HIMEPENHS CKO-
pocTH paciuppenis Beenenwoft, Yrobm
RROOAHHETE ¥TY Ja0auy, acTpoHOMaM
neobxonumo ONpeneniTs CKOPOCTH
pasferanmA ranaskTiHk ¥ PACCTORNMHA 10
Hux. MeTons wiMepenns ckopocTefl ra-
nakTHE paspaboTannl DOCTATONHO XO-
POLID, HO OWEHKA paccToARnl okala-
nack ropaino Gonee cnoxuod 3aaaued
B nocneanuwe NecHTHASTHE HECKOILKD
HEIABHCHMBIX [PYON ACTPOHOMOB YOO-
BEPLUCHCTHOBAIH METOOB HIMEPEHHA
PACCTORHMI A0 FANAKTHK, YTO NPHBENO
K COBCPLUCHHO HOBBRIM QUCHEOM CKOPOC-
TH paciunpesin Boenennol

B wacTomlice BPEME MMECTCH  HC-
CKONBEO CBHOSTENLCTE B NOMNLIY BRICO-
KOfl CKOPOCTH PACLUWPEHHN, DTKYIE chne-
nyer, 4T0 BoeneHwas OTHOCHTENBHO
MOJTONA — ee BoIpacT Bcero okono 10
sMapm. net. M3 Hnx Takke cnenyer, 4To
pacwisiipenie BeenensoRl momer npo-
nomkarscs sedno. Qnuaxko no  pRay
APMUYHH Ml C KOMAEMAMM HE CUNTIEM
ITH CHHAIETCNBCTEA DKOHYATEMEHEIME |
aktHeHo obcyKaaesm NPpeUMYILECTRa N
HENOCTATEH HCNONbIVEMEBIX HAMH METO-
non

BEHAU N. ®PULOMAH

Touyxnoe IHAYCHIE CROPOCTH DaCIIHpEe-
HHA HeOOXOOMMO HE TONBEKO N8 Onpe-
nenevuna soipacta Beenewnodl u ec byay-
uie cyasbel, HO i ons paipaboTkn kKoc-
MOSOTHYECEHX TeOpMA W moneneil
obpaiopadiia ranakmin. Kpome toro,
fe3 Hero we oDORTHCh MpH OuUEHKE pad
THYHKIX DYHIAMEHTATEHBIN BENHYHH —
OT KONMUHUECTEE HECBETHLLEIDCH BELUE
CTBE B rUIAKTHEAX 10 paiMepos cronae
Hiil ranakTik. A nockonbky Bes Tou
HBIX THAMEHHA PACCTORHHA HEBOIMOW-
HO ONPENEnHTE CBETHMOLTE, MECCy N
PRIMEDL ACTPOHOMBYECKIX ODLEKTOB,
¢ mpoGaeMOofl WKAIbl KOCMOMDrHYECKRN
PRCCTORHHE, WIIH, YTO MEHBANCHTHO,
CRopocTH  paciupenyn Beenenno#l, B
Gonswicl HAN MOHLLIED CTENCHI CBA3A-
Hil BCH BHET ANAKTHYECKAH ACTPOHOMIIA.

ll'!ij'ﬂ.‘Hllﬂ CEOpOCTH | paciluHpEeHHA
Beenermofl wavwannck okono 60 neT Ha-
v, B 1929 r. puliaoumics acTpoRom
3. Xabon w3 Mucrutyra Kapiern ob-
HARYMHI, YTO NOUTH BCE FRAAKTHEN
YOANRMOTCA OT JeMAM € OrpOMHEIMMN
cKopocTamMn. Kposme Toro, o# cacnan
IAMEMATECNBHOE OTEDPBITHE! CKOPOCTE
YOACHHA NPONOPUHOHANBHE DPAECCTOR-
HH a0 ranaktHks. Ero sabmonesns
ABHITHCL NEPBLIM CHUASTENLCTBOM Pac-
wupeHis Beenenvoil,

Xabbn nepakiM ONPENSTH CKOPOCTh
PACLIMPEHAR, MOATOMY OHA DONYYWLNa
HAIBanKe nocTorAnoR Xabbna; ee benn
YHHA PABHA CKOPOCTH VIANEHHR TAAK
THEH, JeneHHOll HA PACCTORNHE 00 HEE

TYMAHHOCTE AHOPOMELbLlI — Bam-
HEAWWA NDUMED, WANKCTRWRYIOUAA
TPYAHOCTH MIMBDEHMMA CKOPOCTW pac-
wupeHnA BoenedHoR. XOTR OHa Haxo-
OWTCH HA PACCTORHMWK 2.5 MNH. CB. NET OT
JemMnu, Ha HEW CRA3LIBAETCRA MpaBATALM
OHHOE BOAOBACTEWE HaWed ManaxkTukH
MNoaToMy No 88 OTHOCHTENLHOMY ABK-
MEHWID HEMLIR CYAUTE O PaECWWDEHAN
BoenewHon. 3T0 ABNEHME MOMHO Bbi
REWTE NO HatnogeHAM GONES QansKMx
ranaxkTuk, HO TONMHAR CROPOCTh DacHiM
PEHMA HE WMIBBCTHA W3I-38 TPYOQHOCTEW
MIMEPEHWA DACCTORHMA A0 HMX

IMpyGan ouewka nocrominofl Xabbna co-
craaneer 100 kM (¢« Mnc). (AcTposo-
Ml OOBIYHO HIMEDAIOT PACCTORNNA &

CKOPOCTE PACIIMPEHWA W PASMEFEI BCENEHHOW

seranapcesax (Mnc): | Mnc — 1o pac-
CTOHANE, 1-1'[(1]'“'{' CHCT IIF‘I""I.I:'I_'I.IFi |
1,26 i, ntet). Taxum obDpasom, TH
MIYHAH TANAKTHKD, HAXONRLIAACH 3
paccroanmy 50 Mnc, vIaIRETCR CO CKO-
pocTEi0 okono S000 km/c, o ranagTH
ka w2 paccromtdsnr 500 Mnc yaansercs
€0 CKOPOCTHIO 50 000 kmic
{150 OO0 D00 K3/ w)

Ha npors:xenms 60 neT acTpomosl
T OPRY0 ul_1-1.3.+..'l.-..ll.l TOUHOE THAYCHHE
CKOpOCTH paciuwpenys. [leppoHavyiis
Had  oueuxa Xabbnma cocrasasna
500 ks/(c - Mnc). [Nocne cMepTi Xab-
ona B 19331 g MOCACIOBATCAL
A, Cannefk  (mawe w3 Hrcruryra
Kapreri) npoaoisi nporpasMsy niy
yerwn paciunpenns Boenennoit, Mo se-
pe BsmnoriHesHs Bee Bonee TouHKLIY Ha-
DmooeHAl NTPHLIOCTE NEPECMOTPETD
HAMeHne nocToRmofl Xabbna, w oMo

DEONO

CMECTHNIOCH B mwanatone or 50 oo
LY kna /(o - Mine). M3 5Tix HoBeIX 3HA
weHil cnenosano, wro Boenennan ro-
paino DoALIDE, YEM CUHTATOCE HE OCHO:
BE DAHMHY WIMEpPCHH

B nea nocneaviomMx ACCATHACTHS
HOBRIC OUCHEN noctosdxoll Xabbna
NPOAMTKANH NOMAAATE B ¥TOT MHTEP
BAl, HO TPYINHPOBATNCE MPelMyliecT
BeHHO BDOHAN  ABYX  IKCTPEMANBHEIY
jHawcHRN. [MpiseiaTensio, dTo Can-
e co caomm konnero I, Tammanonm
3 Baiensckoro YHHREpCHTETA OTCTaN-
gan Inavenye 50 i/ (c - Mnc), a XK. Bo-
kynep m3 Texacckoro yHHBepCcHTeTa -
anawense [0 km/ic - Mnc). Takoe npo
THBOPedHE MPHBET0 & CHTYALNH, Korna
yueHbie ObUIN BOMbHB Be0HpaTh moboe
JHAYEHHEe NOCTORHHOM Xabbna scway

ITHMH OBYMA NPpCOcnamMmme
B NMPHHLHANE OOpEACAcHHE NMOCTORH-

noft Xab6na NPOCTAR JAAAYA, Te-
ByroWas TONLKO MIMCDEHHA PACCTON-
HHA M ckopocTi. Ho ecrm maiMepyTs CEo-
POCTE AOBONBHO NPOCTD, TO OMpenene-
HHE PRACCTONHMR — 320348 HENpPOCTaA,
[na onpenenelus CKOPOCTH CReT Ui
THEH PaiNaraswT 8 CnesTp i perucTps
pyroT ero. B cnexTpe ranakTHKH mpH
CYTCTEYHOT OHCKPETHWIE CNEKTPANLHEIC
MHHHH C XAPAKTEPHRIMI [THHEMH BOH,
OBYCNOBACHHEIE HANYYEHNEM WIH o
FAOWEHHeM  cneumdmyeckisM XHMAYe-
CEMME IEMEHTAME B rale | IBeuiax
navHoh ranaxruen, B cnexTpe ranakTe
KM, YIanmouefics o1 JeMnam, FTH CnexT-
paNLHBE NMHHHH CMELIEHE] K [UTHHHO
fllu'l-llli'll'l-!'lk'l‘_.- KOHIY ',][L‘Hi'p'.l. HE BCIIHYY
HY , MPOMOPUHOMAIEHYIC CKOPOCTH, 2T0
ANMEHHE HETHBAETCE KDACHRM CMELLE
HHEM.

dna onpenenedus paccTosumi oo ra-
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eéiensl — OTHOCWTENBHD MONOLLIE ABB3flkl, MACCA KOTODBIX B8 He-
CKONLKC pa3 NpesocxogMT maccy ConHua, 8 CEETHMOCTE NEpHOgH-
HECKH HIMEHABTCA: NPOMCAOAWT ObICTROE yEENMYeHME BGNecKa, 3aTeM
Gonee megnernwn ero cnag. Nynscaunn wethenn obyCNoOBNEHEl TEM, 4TO CH-
Na rpasurauig, AeRcTayCWan Ha aTMoCcdepy 36830k, HE YDaBHOBSILaHE Aas-

NEHMEM rOpAYEro rala 8 8 Hegpax,

3TOT AUCOANAHC CBAIAH C MIMEHEHUAMKN, NDOUCXOAAUWMMA B atTmocdepe
Jpelfbl. Baxnon cocTaBnmiowen aTMoceps ABNAETCH OAHOKPAETHD MOHKAO-
BEHHBIK renui. OH NOrMoWaeT W PaCCeMBAET NOTOK M3ANYYEHUA K3 He[p JBes-
Abl M MOXET fame CTaTh JRYKDATHO WOHM3OBaHHLIM, BenegoTeme atoro ar-
MOCIDepa CTAHOBMTCH MEM8E NPOIPAYHOM, NTO SETPYAHRET NPOXOMASHME
CHBO3b HEE MANYYeHMR. BsanmogencTeme Many4eHma ¢ BEWSCTEOM NOpoMga:
&T AaBNeHME, By ee K DACIMDEHWMIO aTMOCIePEI, B pEIYNLTATE Yero JBe3Iga
YBENHYWBAETCA B DAIMEPAX M €8 CReTUMOCTE BO3pacTaert.

B 1o me epema npu pac-
WADEHMM aTmocdepa
oxnaspgaercA, a8 npM Oo-
Nee HUIKOW TednepaTtype
NPOMCXOONT pexoMBMHa-
UWRA, MnNMi CHOBER CTaHO-
BHTCRA OfHOKPATHD MOHK-
aoEaMMEIM,  BTMocthepa
CTAHOBMTCA nNpCapajyHoR
ANA WANYYEHWA W 8ro gas-
neHmMe ywmedswaercA, B
KOHLUE KOHUOB ATMOCOe-
pé@ BOZBpPAWEsTCH K npe-
MHMM pazvepam, 3 3883
A3 — K npem-Her cEETH-
MOCTH, 3areM BeChE UWKN
NOBTOPRETCA.

ACTPOHOMEI © DONLWOR
TOMHOCTEIO NpegcKaki-
BT NoBegeHue Ledeng
HA OCHOBE TEOPETMYE-
CHWX MOgenes IseigHon
IBONOLUWMKM W MOgENMpO-
BaHUA NOTOKA WANYYEHKA,
ACTPOHOMBI CYMTEIDT Ue-
el HafeMHbIM WHH-
KETOPOM DACCTORHME, NO-
CROMNBKY XOPOWO NOHMME:
0T MaMyeckKe npoyec
Chi B 3THX MONOALIX 3BE3-
AEX W TWaTeNLHO HaGno-
S2I0T M,

HECKONBKD UEDQEW[ nalinopaeTen @ ranak-
THKE M33 13 Hawen MecTHOR rpynNnkl ranaxkTid.
Orgenskee Uedenibl oTMeysHsl ByKBoR V o
unhpon. Temuee TOUKK — 3Be3fkl, A Genwe
NATHa — CONBCTH NBINEEDH MaTERMK.

NAKTHK BCTPOHOME! pacnonaraoT Hora-
ThiM HADOPOM CNOKHEIX METOOOE, M,
XOTH KRMALIA W3 HAX HMEET CBOW npe-
WMYILETCRA, BCE OHH JATEKW OT COBEp-
LIEHCTRA.

OYHEE Beero paccTofHHA No Gnu-

wallluuy ranakTHE MOMHO HIME-
PHTE C MOMOLILK NEPEMCHHBIX 3IBEAN,
HEILIBACMLX Uehenaamu. ITH IREIn!
NEpHOOHYECKH H A0BONLHD IAMETHO MI-
mensoT cRofl Gneck. B nepaoft noforn-
HE NEPHOOA CHETHMOCT L YBETHYHBAETCA
oyenk DRICTPO, a8 Bo BTOpOR NpoMcxo-
auT Mennewnwf cnan. B ¢cpenwem cee-
THMOCTE tethenn pasva 10000 conmeu-
HBIM.

MpamesaTensio, 4T0 PACCTORHIE 00
ueherInl MOWHO ONPEnETiTE No ¢ ne-
PHOAY H CpeaHeMY Bimamomy Gnecky. B
1908 r. Menpuerra MeeutT 3 Obcepea-
vopui apeapickoro kKoanemsa oT-
KPLLIA, 4TO NepHoa niMeHcHnf Bnecka
ucesibl TECHO CBAIAH C 0¢ CHETHMOC-
Thi0. OHA YCTAHOBHIE, YTO HCM [ITHH-
HEE NepHod, Tem DoNMblle CRETHMOCTH.
BTo cooTHOLWENNE OOYCIORITEHD TeM,
T CBETHMOCTH Ueelibl NponopLMo-
HAMTBHA NOOWATM €€  NOBEPXHOCTH.
bonbume spEie nedennb MynbCApyoT
¢ Donee INHHHMM NEPHOAOM, NONoDHO
TOMY KaK GOMhIIHE KOMOKONA IBOHAT HA
HHIKHX YacToTax (¢ Donee MHHHbLIM Ne-
pHogom konebannit),

Mo pabmooeHnss BapHamii Gnecka
iethensibl €O BREMEHEM MOKHD OOpEne-
NUTE ¢ NEpHOI H CPCUHMA BIIMMbIN
Oneck, a nNo ITHM BENHYHHAM HARTH CBe-
THMOCTH (T, €. IBCIAHYIO  BENIYHHY
180K, eCH BBl TA HAXOIHIACEH HA paCc-
crosimp 10 nc). Kpose Toro, nisecTHo,
YT YEM AANLILE IBEIL, TEM MEHLIIE &0
fBneck na Iemiom neboceone. Taxnum 06-
pAIOM 13 COOTHOIIEHWS Mexay BHIN-
MulM GNecKOM H CRETHMOCTBID MOEHD
BHYHCINTE PACCTORHRNE N0 uedenanl.

Lledennw  npencrasnsiotr  coboll
YAOBHEIC HHOHKATOPL PaccToRHUE no
sHoreM npesnnas, B yactwoctn, Gna-
rofaps ux pepuomideckoll nepemenHo-
T i BRICOKON CRETUMOCTI WX Jer Ko ob-
HAPYAHTL H HADNAaTS.

B 20-x rogax Xabbn wcnonkioBan ne-
denias and Toro, YTols NoATREPINTL
CYLIECTBORAHNE JPYIHX TAnakTik BHe
watero Maeunoro Ny ra. Miaviuan doto-
rpadun TYMaRHOCTH AHIPOMENK], HITH
M3I1, ] n BuLocl chabbie 3scino-
obpasasie niobpamcuim, Oneck KoTO-
PhIX HETHAYHTENBHO IMEHAIICA CO BpC-
meHeM. Emy yoanock nokailaTe, 4To HX
MOoBENEHIE CXOOHO C NOBEIEHHEM cOCel-
mix wedena. Mo wamepennam Gnecka i
nepuota uedena s M3 ox onpenennn,
YTO PACCTOHHHE [0 TYMANHDCTH An-
APOMENE TPERLLIAET HECKMTLKD COTER
THICHY CHETORLIX MIET, T. €. DHA HAXO-
ANTCA nanexo 3a npenenas Mnewworo
Myvw, C 30-x no 62 roaw Xabon, Can-
AENmE 1 APYTHE ACT POHOMBE 38T DETHITH
OTPOMHKIC YOumis, yTolsl obHapyxiTh
uethennsl B COCEIHIX TANAKTHEAX, 4TO
coImano Honee HANCHUYID OCHOnY [N
onpeaenenns nocroanmolt Xabbna.

OnHa W3 TNasHEX TPYAHOCTeR MeTo-
aa Ill:ltlEHﬂ COCTOMT B TOM, 4TO BAOH-
Muiil GNEecK IReIW MOKET HOKAMATHCH
neiNesofl MaTepuel B8 MEXIBEITHOM
npocTpancTee, [bimensie YacTiik mo-
rIOMAoT, PACCEHBAIOT 1 BLITLIBAIOT
#MOKPacHENHEr CHETA IVOANEI BOEX TH-
NoB, HO CHIBHES BCETo 3TH HpderTH
APOABRMAIDTCA B cuBell i ynsTpadmone-
Tosofl obnacTax cnekrpa.  [Torromy
cnenver wabmoaars vedenas nubo s
ungpakpacuofl obnacTw cnekTpa, roe
RITHAHHE NLLUTH MEHCE 3AMETHO, Do Ha
MHOTHX [UTHHAX BOIH B OTTHYECKOM
nuamazoHe, YTobw MomHo Guino Gl
BLIAEATL BIHAHAE MLITH 0 BHCCTH COOT-
BETCTBYHILNE MONPaBK,

1 CEAZAHHOTOQ cacayer, 410

INA CNPEOEneHHs PacCTOAHNA 10
nelpenasl actTporomam Tpebyiores Te-
NECKONBE Il JCTUKTOPL BLICOKOA 4yB-
CTBHTENLHOCTH B paiiHuHEy ofinacTax
anud Bond. Xab6n, Cannefisw 1 ux no-
chenoBaTend wenonniosam GoTonia-
CTHHEH ¢ HanDomuiuedi 4YBCTBHTEThHOC-
ThH) B ICACHOM W CHHCM IHANAIOHAX
cnekTpa o HpPEKTHBHOCTEIO  MCHCE
(,1%. B HacTORLICE BPEMA B DACOOpSA-
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WEHHA BCTPOHOMOB HMCHTCH KPHCTanN-
MHMECKRE NPUGODE! ¢ 38PANOBON CERILIO
(M3C), naroToBNeHHbIC W1 TOHKHX CAO-
£8 KpeMHHA. DT npubopu cnocobubl
PETUCTPUPOBATE HANYVUCHKE BD BOEX 00-
NACTHE COEKTPa OT cuMell 00 KpacHOM
¢ ¥bdexTusnocTeo Gonee 509, Mana-
wowell Ha M3C dporod swbneaer Wl
EPEMHIA 3NCKTPOHEI, TEHEPHPYA CHI-
HAM, KOTOPLA MORHO oDHAPYEITE.

Mo cpaskesnio © doronnacTrkod
whpekTuaHocTs (130 odens  Benmka.
Kpose Toro, T13C peruct pupyer Gneck
HCTOMHUKR CEETA ropaing TOYHeS, 49emM
thoromaTepuans, Moyromy IM3C npen-
CTEENRIOT CODOM HACANkHLIE OETEKTO-
Phl VTR WIVHEHHA Uehenn M y9eTi BIns-
HUS NWNCBOH MaTEePHH.

3a pocneonee pecaTuneTue B Kanw-
HOPHAACKOM TEXHONOIHYCCROM MHCTH-
TYTE MHOR H MOMM MYHKEM H KOLieroh
E. Mefinopom Gwind nNpOBCACHM TLULA-
TEMBHBIE WIMEPEHHA paccTOsHNE 00
Drwaitwmx ranakTie. My wononeio-
pany ans sroro M3C w Mowkee pe-
duiekTopr painwyHmx obcepraTopui, o
ToM uyncne Mayna-Kea wa Tasailax,
Nac-Kamnanac 8 Yann w Maywt-Tlano-
sap B Kanwdopauy. B poavisTaTe Mhl
ONPEedenial PACCTOAHUA N0 Gnuaaii-
(LA FaNaKTHE © ropaine bonbiel Toy-
HOCTLED, YEM NPERIe.

I{ I:{Iﬂ'.l.i.ﬂI:Hi'!.l'l.'l1 METON H'.I-.'HE‘PEIH:H
D&LTTMHH“ N0 ranakTHE No Haxonds-
HWINMCHE B HHX I.I.l!bﬂHil.ﬂM HE NO3IBONRET
HﬂiD(.‘pEI.IL‘TEI:IﬂlD [ID.I'I}"II!ITB MOCTOHH-
wyio Xabbna. Lledenos nerko wabnwo-
0aTe TONBEKO B Dndxafiluux ranaxkTH-
Kdx, FOe OHl gocTarTosdio sapkn. M xors
OasailiuNe ranakTHEN TAKEC YH4ACTBY-
WT B pacumpednn Beenennofl, w3-ia
PaBUTALHOHHOTO wW3aumonelcTans ¢
COCCAAMH HEKOTOPBIE M3 HHUX MOTYT
JBHTATBCA MADTO DBICTPEE M MELTEH-
wee, wen Boenednas B uenom. Cnenogsa-
TENEHO, Y4TODH TOMHO ONPEIENHTE NO-
cToannyiy Xabbna, acTpoHOMb mon-
EHEl TOHHO HIMCPHTE PDACCTONHHA 10
YVIAMNCHHEIX FAMAKTHE, 8 770 4pPEiBbitali-
HO TPYIHAH Ja/a8a.

Tew He MeHee acTpoHoMl paspabo-
TANH HECKONBKO METONOR ONpPEnenens
PACCTORHHA 00 YOANEHHBIX FANAKTHE.
FTH METOb!I CHMHTAOTCA KOCBEHHBIME,
NOCKOTBEY IKANA PACCTORHIN B HIX Ka-
nubpyerca no uedennan, OHM OCHOBEA-
Hit nubBo Ha ceoficTeax apeux obuwekToB
HEROTOPBIN THNOB B ranakTukax, nmdo
Hi cBOACTRAX Camiux ranakTuk, OnHakoe
yycHBIE HHEAK HE MOTYT NpHATH K co-
rnacHid OTHOCHTENLHO HANCKHOCTH
BTOPHYHLIX HHAMKATOPOB PAcCcTORHBI,
Kpome ToTo, ¥ HEX HET COTTTACHR OTHO-
CHTENBHO MPIMEHeHIR DONBLIIHRCTBA W
ITHY METONOH H ODLACHEHWA PEITHY-
HaiX HphhekTon, KOTODLRIE MOTYT HOKa-
INTh PEIVIRTATEL. TH PAIHOTTIACHA Ne-
AT B OCHOBE BCEX COBPEMEHHBLIX OHC-
Evecul o nocrossnoil Xabbna.

Onus 13 MHOroODEAIOMIHX METONOR
amMepenus GoaLUmy paceToanuil ocHo-
BdH HA KOPPENALMHE MEKIY APKOCTBLID
TANAKTHEN W CEOPOCTRED £¢ BPELLICHIA.
ManakTHEM BLICOKON CBCTHMOCTH, Kax
npasung, Gonec MaccHEHBI, MEM Tatak-
THEH HUIKOA CBCTHMOCTH, W ROITOMY
APKIE TANaKkTHEN BpamaioTos becTpee,
yem cnaboceersiunecs. XOTA 37a KOp-
PENAINA HIBECTHA YHKE OARHD, HO TONL-
ko B 1977 r. b. Tynmw w3 [asafickoro
yvuueepcuTeTa 1 P, @uuep w3 Hauno-
HAIEHON  PAIKOACT POHOMHYECKOR  0D-
CEPEATOPHE HCNOOLIOBANH ITY KOppe-

0.0

AAUKMIO [1N1A HIMEPEHHA PACCTORHNA.
Coornowenme Tynnn—duepa naer
naubonee TouHER pPE3YILTAT, ECAM HI-
MEPEHHA APKOCTH FANAKTHEHM BRINON-
HeHbl B HMpakpacHoll obnacTH mekT-
pa. 270 o0VCNOBNEHD OBYMA NPHYMHA-
M. Bo-nepesix, 38€30m, KOTOPEEC BHO-
CAT HAaHDONBLIWKHA BENAD B CHBETHMOCTh
rafakTHEN, HINYYOT MPeHMY ILICCTREH-
HO B Snusuell nnpakpacuol obnacTu,
Bo-BTOpRIX, TAKOC HHIPAKPACcHOT HAny-
yeHHE Ha Ny TH K JeMne Mensiie nogeep-
HEHD DACCERHHIO B MEXIRCIIHON Cpeae.
HecaTh neT Hazan cootTHowenwe Tyn-

WIMEHEHWE BNECKA, IBEJ[IHLIE BENWHYKWHBbI

36 | | |

CYTEH

3BE3OHAR BENWUWHA yedhen MEHRETCH C NEPUOAOM NOPREKE HECKONBKMX Cy-
ToK. seaTHeig KpuBeia Gnecka COOTRETCTEYIOT HAaOMKAEHHAM HE PEINUYHEIX ANWHAX
BONH (OT yNbTRAGMONETOROND A0 GNMMHETD MHPPaAKPacHOrD QUanasoHa). AMnNnuTy-
Aa Konefiaqiid Bnecka NPpUBNUMABTCA K MBKCHMANEHOW B CUHER W YN TpadwoneTo-
B0 OONacTHX, noatoMmy dedenfbl nervye oOHApYMMTE C NOMOWLID AeTexTopa,

YYBCTEBMTENEHOMD K CHHEMY LUBETY.
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CTPOHOMEI NPUMEHAIDT HECHONLKD METOQOE QNA MIMe-
PEHWA PECCTOAMWA Q0 ranaKTve. K COMAanenwn, Yem
DansLE ranEakTHa, TeM HWME TOUHOCT: HIMEDeHHR
PACCTORHMA OO0 Hes. No HabnogedHAr C 38MNK NYALCHDYIO-
HjMx NepeMEHHB — LBeheng — TONHO ONpefeneHo PacCTon:
HME OO0 rpynne ranaktve MB1, HaxogRWencR Ha DaCCTORMHMKM

FRY¥NMA FTANAKTHE ME1
(10 MOH. CB. NET)

HN3meperne paccTORHUN 10 FMUIAKTHR

MECTHAR
FPYMMNA FTATAKTHK
{3 MNH. CB. NET)

CKOMNEHWE
B8 QEBE
S0 MAH. CB. NET)

m
T

-

)

IBEADHAH
BEMWHMAHA
=
"

]

NEPHUOA qudnvaﬂ,gf-l — ATO BPEeMEA, 33 KOTOPO

ABBI0A JABBPWAST NCNHBIK LUWKN HADACTAHWA b
cnaga cEaTHMocTH. OH CBRIEH Co IBE3QHON BE
AMHMHOR, WnK Gneckom Jeeagsl. NpuEERetil
AfHHBIE HAGMOAeHWA Uedenas B Bonbwom
Marennavogom OOnake 8 MHIPEKPacHOM gua

nasoHe,

owono 10 mnM. ce. net, Mo HabMoOEHWAM C KOCMWHECKOro TE
neckona «Xablne yLanocs vIMEDMTE PACCTORNME A0 CRONNE:
HiE B Jlese (npumepsc 50 mnH. ce. net). Mo ApKOCTH ranae Tk
W CEKOpPOCTH 8¢ BPEWEHWA MOMHO MIMEDWUTE PECCTORHMA NO-
pRaka 300 mnH. cE. NeT. Opyrod maoroobewanwws Metom
OCHOBEM HA MIMEDEHMAY MEKCHMMYME BNECKa BIPLIBAKUMXCA

CKOMMNEHWA TANAKTHK
(A0 MNH. CB NET)

|'o
£
|

22 L

3
|

ECONKTHAR
IBE3[IHAR BENAYKHHA

ARC

=

perexTopa MN3C.

CHKOPOCTE spaweHmi FrANAKTWRM CER3EHA C B8
IBEI[HOW BENMYMHOW, 3TO TAK HAJLIBAEMOE CO-
oTHoOWEeHWE Tynnn—PHUEpa NOIBONHET C BLICO:
KO TOMHOCTEIO ONpERQEnATh pPacCTORHKA [O
ranaeTie, PACCTORHMA QO 3THUX FANEKTHE OblNK
TEKME MIMEDEHLI METOAOM LWelhen C NOMOIILLIX

FF¥NNA
FAMAKTIAK ME1
(Y0 MNH. OB NET

MW BN

au—duiepa 6 paKpacion AnanE-
jone Guind  BNEpoLIE  WCHIOUIL IOBAHD
M. Aaponconom (HeiHe MoKOARBIM) K03
ApiioncEkoro yeueeponTera, Jdw. Mo-
yanos i Kanndopuniickoro Texnono-
ruyeckoro HHeTrHTyTa, . K} Epoi na
Mapeapnckoro yunpepentera o . bo-
ayHosM i Operodckore yHHBepcHTeTa,
C TEx NOp Gl HECKOBKO HEIABICHM-
MuEIX rpynn nposepems seton Tyonan—
dpmepa. ORI NOKATATH, YTO ¥T0 COOT=
HOLEHIE HE JERNCHT OT TOr0, HANOINT=
CHIH FRAKTHESR B NAOTHBIX 4acTHY Go-
TATEIX CKOMIEHHIA, B 1X BHCLLHIY MACTAX
WH OTHOCHTENLIG IONWDOBAHA,

o sTofl 0 paay Gpyrax npoyYse ac-
[ POHOML TPHILTH K COFmacine (NoTsH i
Henonnomy), wro coornomenne Tyn-
—ditepa — 31O oand W1 Hanbonee

FOMHIAX BTOPHYHEIN HHIANKATOPOS pac-
cromunn. Ero momHo HmonsIosEaTL
TLNA OUEenKH paccToRlni mo 300 snn. oo,
ner. dpyroe npedmMyLLIerTso B TOM, 470
MUIH Er0 KAMHOPOBKEH MIKHD HUTIOMEIO-
BATE MeTon uehenn. Hegocratkom e
ITOND METONTA BCT POHOMEI CHHTRIOT OT-
CYTCTEHE HAOSKHOA TEOPETHUCCKOR 1H-
TEPNPETAWIH COOTHOUCHHAR T yams—
Danvepa.

Hl—..'[AHHﬁ Opiftn  pazpabo TR
ElUE ARA MCTOOA WIMEPEHHR pac-
cTosHnf (oM. crater: K. Tlayawn, Ox-
pamcHinsli koosmoo, «B Mupe mayen sl
1992, Ne 1). B neprom MeTone, npeino-
wennoMm k. Jdxakobu ¢ COTpYIHHKR-
M M3 HaumonaneHuy OnTHYCCKHX O0-
cepuaATORNi, NMONLIVIOTCN 00RexTE,

HATMBACMEIE NNAHCTAPHEMI TYMEHHO-
crasn, On obpaTyioTes, KOrna Ines
NpHMEpHO TAKOI e MACCHLl, Kaxk Hale
Connue, npUDNHATHITCR K KOHLY CHOE-
o RHINEHHODD TIYTH.

Dwakoli ¢ COTPYIHWKAMI YCTAROEI-
T, 4TO CBETTIMOCTE MIAHETAPHLIX TY-
MAHHOCTEH HE  MOMET NPCBOCKOANTS
BIOJIHE ONPENEIcHibIN BEPXAIA PETe.
[nm onpenencHis PACCTORRIH 10 TRNRK-
THEN AOCTATOMHD WMEPHTE CRETHAMOC-
T APUANIIHY NRAHETAPHLIN TYMANHO-
cref B HeR. Jlns xanubpoBkn CROETD Me-
TOAE OHN  HONONHAIORATH  FaANaKTHEN,
PACCTORHIE 10 KOTOPRIX ONPEacicHk
metonom tedenn, OHn BELLH, YTO pac-
CTOAMHA, WIMEDEHHEIE ITHM METOI0M,
XOPOLID COMMAcYIOTOR © PEIYMETATEMI
serosa Tyuin—Puiuepa b Tex Civiine,

IWEIL — CEEDXHOBRIK THIE 8 B NDWHLINES BCNLIWKM
CRBPNHOBWE OOMBIYmHME] §0 BACCTORMMA, [EBHbIX
noONoBAHE paguycl natincgesson BoansmHon. K
CHEAYST #3 NPUBEAEHMBIX HiXE TPAMDWKOE, METOR
CHEPXHOBRX TODEIN0 MOHEE TOSEH, YBM METOL ue

ang

HAENODNAEMAR BCENEHMAR
o MNP CB. NET

300 WAt

"
—
i
=

EC

%
L

u

|

J.

| 15 0

MAKCHMYM ABCONKTHOW CBETHMOCTH
cREpEROBLIK Tina 13, wan NpeCKaAMMBaaT TEO
PR, NOCTORMEN, NODTOMY WX DWWk Onecs
CHRIAR C PROCTORMAGM 01 JaunK. Dgnano gns
KENWEDOERW  WRANL| PACCTCRAHMA  METOROM
CBEREMOBLIL ACTROHOMAaM YAanOCe CAEnaTh
BOEID DAHD VOMEDEHWE.

Y

LANEKAR

CBEFXHOBAR
i6.MRAPE CB. NET)

CHONNEHMA
FanAKTHK

CH. NET)

Kbl npusenack 060 smeTodn.

Hropoli meroa,

e EPHHCTOCTE,

Wa o (e AT 1] ]

paipaboT aniih
M#. Tospe ¢ coTpyaHHEasy n Macce-
MYCETCEDTD TCNHOMOMWECROrD HHETI-
Ty T, CCHOBANH HA TOM, Y10 Gaakne ra-
nakriEm  Hameor Bodice  EkpRREHYO
IEPHECTYID CTPYETYDY, TONOA KEK fane-
Kile manakTiike DOneE OAHOPDOMNLI N
pacnpesenciing noseprHocTHON FpKog-
i, Hew paneise fAARKTHKE, Teh MEIH-
CTPYRTYPHpORRN-
HOCTh G2 Wiohpamehiiin, NOTTOMY Tana-
OT R b
Cranomryca noe Goace Tpyasoi. Cneao-
A TENLND, O PACCTONAHN 0 FanasTHER
ROV CVHNT e 10 YPOBHM GysT y miis
APKOCTH B 6 MONEPNHOCTH
CPARERDN CHON PEVWILTATE Onpeisne-
HEH PRCCTONIINR 10 TANBKTHE METOI0M

e

Toupn

nOBEHXHOCTHON APKOCTI C PEc-
CTORHMAME, HANTEHNEIMIL ME-
TOREMI MIAHCTAPHBIX TYMEH-
wocrefl B Tyann—®wuepa, u
WILLLIET, WTO BCE OMil NPCRPACcio
cornacyioTcR. C yweToMm Heo-
npegeneRRocTel npR Mepe-
I ST THWOCKNY k-
cromuuA  peiynsTari  Toupw
obnagessmaioT. DoHaxo i ma-
CTOMILSE BPEMA LLKASA PArcTo-
mnif) oboux MeToa0n @lle we-
DOCTATONND TOMND NPOKLTH-
Gpogasa MeToaom weden.

Eile oaMy neponextinisi
mkaTop  paccrosmfl  —
cuepxnoasie Tima la Coepa-
HOBBIE — FT0 KaTacTpofme-
CEHE BIpMBLl, IHAMEHYIOLINE
rubent MEKOTOPIN  THIOR
well. Kak cittasaT acTpono-
aihi, CREPAHORLIE THOA |8 REIR-
HOTCH  KOMIOMENTAMH  InoR-
MY IBCIOMEIX CHCTEN, A KOTD=
PhiX OOHE W3 3810 — OUYCHb
naoTHEA 0OLEKT, HAALIBac-
witifl Denkim xapaikos. Koraa
BOILECTRG ©0  IBCLM -CTIY T
&a nepenociTed Ha Beanii kap-
nuE, npoRcxomit sipun. [lo-
CHOJIBEY NIPH BIpeBE COEPXNO-
Bsofl BOINMKAST MOIRHOE WY -
YEHIE, CECPNHODLIE QOCT YN
HADNHOAEHIHAM BINOTE OO0 PEc-
CTORANN § mIpa, om. 0CT, oo
CTRANIRMLETO NOAGRNNY  Pa-
muyen Habmonacsoi Boenen-
HIHE.

Coeporoanie THna la nnns-
HOTCH XOPOILHME WANKATOpE-
M PACCTONMMA, NOCEQNLEY B
sakcHmyse Gnecka mce oM,
- HHDIAIOMY , HCTIY CRANIT
APHMEPHO GNHAKONLN NOTOK
wanyqernn. Mexoas w yroro,
ACTPOROME! MOTVT BLIBECTH
PACCTORMIE 10 HHX,

K cosmaneniitg, memkimga
CHEPXHOBON — OMEWL PeakDe
CODLITHE, STO JATPYIHNET UX

orkpeTiie o ocobenno  EaMGpPOBREY
ki paceTonati. B carin ¢ ynHkLIL-
HOCTHED ITOFD CODRITHA BEPORATHOCTE
TOro, 9o oD ApoiscilaeT 8 HocTaToy-
e Gaoxoll ranaETike, PacCTOSHIG a0
KOTOPOR MoWeT BuiTh HIMEPEND METO-
ooy mebeinn, oseds Moma. Jlnus w
mpounos rooy Cannefsy ¢ sonneras
ANCPELC YILIOCK HENOCPEACTRENND MY
MEPHTE PACCTORMNE 00 TAAENTHEH, B
KOTOpol MPOHIMIIAE BCNBILED CBEPX-
nowoit yana la. C sroit uenso Cannefi
€ COTPY INMEAMI RLEmOnmuTe Haboae-
iR ueden ¢ NOMOLLI0 KOCMIMECKOND
tencexkona «Xabbae, Xors ux pabora
BOCLAMA BEAHL, HO ONHOMD PEIVALTATA
AAR TONHON KanubpoBkn WKL pac-
CTORMIN METOROM CHBEPAHONLIX HWEDD-
CTATONED,

TOMT ynossyTh Cllie Ana METOZa

onpenenenus  nocrosoll  Mab-
Bna, NOCKONEKY Dl COBEPILEHHD HE 33~
RICHT OT WKAAL paccTorimil, yeranon-
Aernoll no uedengmm, w moryT GlWTe
NONEIREL A HMEPEH TR PACCTONHRRA No
OrpoMAOR  KOCWMONOrHYCCEDR * WIKARE.
Kposme Toro, NONLTEN NPHMEHEHIN
KRMA0TO W1 FTHN METOI0E CRILICTE -
CTEYIOT B Honkiy Gones IOKOT0 HAYE-
rite nocToamof Xathna.

Meposift W3 STHX AALTEPIATHENLX
meTonor Gaampyercn Ha spdekTe, Ha-
InIEACMON  TpaBifTaioNE0  mnood.
Ecnn nyy cReTa Hi CROeM Myt K Jemne
npoxoanT REANTH FAAAKTHI, TO OH MO-
#er orknonnTece. [lpw oM ceer
BOAMIN FANAKTHEN HOCT N0 PAVTHYITLIM
rpACETOPUAM, 1 Bonee KopoTEiM, 1 Bo-
nee pnuENkiM, a noroMy Gyact npube-
BdTh K Jemne B paiiHunkie MOMEHTM
spesci. ECNH SPEOCTE BCTOMMIIKS pe-
KO MIMEHAETON, TO CHAMAAA cHrnan Oy-
AeT mack B oAykax, Woviikx Gonee ko-
POTERM [Ty TEM, 8 HEKOTOPOE BPesA CTry-
cres Oyoer uabmonsTRCK CHOBA, HO B
nyuax. npogenasumys Gonee anHWALIE
fyTh. Tlo pasmocTH upesiel npunoga
MOEHD CYQNTE O PAINOCTHE AIHH Thatk-
roprit sanyicHEs. O nOMOWLE TEope-
THYCCKON MOOENH PACTIPCICTENMNE MalT
i TAARETHRE MOS0 RLIMHCTITR e
e nocronniodl Xabbna.

Bropofl MeTOa OCHOBAN HA TAK HEIL-
naevon adderTe Cronnens—Iedihaom-
i, B ckonficimEy romETee Gotos
MHKPOSOIHERT 0 POHOBOID HINYHEHIR
MOTYT NpHOSPETATE THEPTHI0 BCIEICT-
HHE PACCERHNA Ml WIEKTPONAN ropssch
I, saxoamelicn o oxonnemnmy. B
PEIVALTATE ITOMD NPOUECCE MINTCHCOUE-
HOCTE MEEPOBOHOE0 M0 HONE B ORpecT-
HOCTHY CEONACHRA MUTIETHE YMEHLIUS-
eren. Ha cpamicinn  pactpeacneni
MIKPOSOIHOBONO W PERT NER0BCKOTO Hi-
nyveennil MOBHD BHBECTH PACCTORHNE
10 cxonmenns ranaktix. Ho ann sroro
jeobxoganmo TEOKE THETE CPEIMIOW
HICKTPORRYIO KOHUCHTRAINND, PUcipe-
NENSHIE W TEMNEPATYPY W TOYRO HIME-
PHTE NOMIEKCIME TEMICPATY Pl MHKPO-
poioRoro dona. HeMucmim paccTos:
it 20 CEONASHER M ONpelenns cxo-
pOCTs SM0 YARASHHN, MOFH0 HAllTH No-
crominyio Xabhm,

Meroa Cionmesa—Jeiboomida it wme
TO4 IPaEHTANROHHOR MMtk BECLAD
MEPCHEXTHNES, B0 cle At GwmM noo-
pepriytil  crporofl  nposepke.  [lom
OLCHEN HEONMPCAETENNOCTI ITHX METO-
fon seobxoausMo HaflTe EAK  MOKHD
Bonsie obLexToR ¢ TpeOYCMbIMKN Xa-
paxTepucTiEaMI, Cnope o Maunyyises
METOLE ONPEOEnEnny PACCTOMHMR a0
ORNEHN TANAKTIE NPOLOEAK0TCR. Ac-
TPOMDME NMPONOMEAOT IWRCKYCCHH O
CONPEMENTIONM  IaYMeHItd  nocT oo
Xabhna, Cannefix ¢ COTPYImEAMI Co-
oMW", 970 NPEISAPHTEIENLE DIEHKH
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FTEHPUETTA NEBWUTT wa OOcepeatopkin
MapsapfickoOro kONNEgMa OTKpRMA B
1906 r. KOpPPENAUMID MEMXIOY NepHDOoM
uethbenabl W 88 CRETHMOCTRIO. 3Ta KOp-
PENALMHA NOABONAET ACTROHOMAM HIME-
PATE PACCTORHWA 00 OnMMadmWx ra-
NAEKTHE.

Nno MeToay CBepXHOBRIX THNA la nann
maqenmie 45 wm/(c - Mnc).  Metonm
Cronsesa—Iensaoniga i rpasiTanioH-
MO MIHIK TAKKE NOOTBEPHEAAKT HI-
KOe IHadeHue nocrosHHol Xatbna,

Mpl ¢ ¥OAIEraMH DOIYSIITH HanyY-
LWYHY OUSHEY C NOMOLULRY NOCACIANITK H3-
sepennil wethenn nna kannbposkl cooT-
nomwenns  Tvnou—duuepa, MeTona
MTAHET dPHkIX T}'.\IHHIIUL‘I'L‘H M METOIN
dayskTyauuil noBEpXHOCTHON APKOCTH.
ITH TPH HCIEBHCHMEBIX METOOH OAKOT
NMPCEPAcHD COrMacyiolMecs Meway co-
Gof ouenkn nocrosuuoll XabBna —
okano 80 was(c- Mnc),

IMEPEHNA, npoBoaMMBIE HAMMI
U HAWNMA  KOOMETanil, OYCHb
Bi#Hbl [JMNH OOpeIencHi® BOIpacTa,
smomouiy ¥ Oyaymero BeenewHofl.
Huakoe snauenne nocrorsHol XaGGna
COOTBETCTBYET DOnkloMy BOIpacTy
Beenennoit, a BLMCOKOE — CPABHNTENL-
HO MofoooMy ce Boapacty. Tax, ecan
nocroavnas XabGna passa 100
iM/c - Mnc), To sospact Beenexnofi
COCTAnMNET npusMepio ot 7 o 10 smnpa.
NET (B 3MEHCHMOCTH OT NONHOA Macos!
pewecTes B0 BeoencHmoA u, cnesosa-
TENLHO, BLIILIBEACMOTO MM 3AMELNCHIH
pacwmpenma). OnHaKo npu IHAYCHWUN
50 kmf{c - Mnc) mospact BeencHHod
Oom#eH cocTasmaTs ot 15 no 20 sunpa.
neT.
YHro e MOMHO CKaIaThk O NanbHeil-
wiedl cynube Beenenwoi? Ecnu, kak via-

1BIBAIOT COBPEMERABLIE OLEHKN, CPEIHAR
NAOTHOCTL BeilecTaa eo  Boenennoil
HHAK:, TO OHa GyleT paciuMpaTLCH Bey-
HO. ﬁmlaﬁu H3 Tmpﬂil'lft.‘l'll.‘l. pilf_"i ETDB
cnenver, urTdt nNoMEMO CBETHLLUCTDOH
MMCCTCH CLUC MHOND HCCBETHLLCTOCH BE-
lwecrea. [Mowckanm sTofl ckpuiTofl Mmac-
Chl MOCBALLIEHA Heas o0AacTh KOCMAA0-
i, HCI'. ‘lTl'.IﬁI.r! QOHOIHAYHD OTBETHTR
Hd BONPOC O KOHCYHON cvnebe Boenen-
HOH, KOCMONOTEM TPEDYETCH HE TONMLKD
iMaHne nocrosvuol Xabbna w cpennefl
AAOTHOCTH BEUICCTRA, HO W HEIARMCH-
MEIC OpcHER popacTa Boeneuwoi, i
PN BEMHYHEL HEODXOMHMBI (1A OOHO-
ANAMHOR OIEHEH FreOMETPHI H IBONKD-
unn Beemennod.

Ecni nocrosmmas Xabhna oxaseTcn
I:'lI.1I1..'l‘.|lli'|’.'lrl.| ITo E]r'..'ll!'].’ HMETE dANEK0 HITY=
LHHE NOCNEdCTRHN ATH BAIenro nodHuMMEa-
HHE IBONMOUMH TANAKTHE M Beehennoil.
Ipu nocrossodll Xabhna 80w/ (¢ - Mnc)
poapact Beoenenwoll nonsed cocran-
NaThL oT B oo 12 Mapa. net (c yMeTom He-
ONPEneCHROCTH B IHAMEHNN cpenned
naoTHOCTH Beenenuodt), 31U OUEHKH
MCHBINE, YCM TCOPCTHHMCCKHE OUCHKH
poIpacTa L'TE]TI.:DG IBCTTHEIN CHCTCM, HA-
ILIBACMEIY LMADODBRIMH  FBEIIHLIMH
CEOMAEHHAMMN, CunTan T, 4T0 IWaAPOBLIC
CROMNEANA GBI B YHCIE NEPERIX 00LEK-
TOB, oDpaiopaBumxca B Hawed Manak-
THKE, H WX BOIPACT CUCHNBAETCH OoT 13
no 17 snpa. ner. Howo, YTo BOIpacT
IAPORKX CEONNEHHA HE MOWET OhiTh
Gonwue poapacrta camoll Boenennoil.

Ouenky BOIPACTA LLIAPOBMIX CRONNE-
W HACTO NPUBOART Kak OCHORAHHE INA
ppibopa Gonee HUIKOMD IHAYEHWA NO-
cToanpon XabGna, a auaunt, Sonswero
po3pacra Beenewnofl, OnHako WEKOTO-
pPhbie ACTPONOMbI YTRE[ARIAKST,, YTO TED-
PCTHHECKHE MOJENH IAPOULIX CEOnne-
HHil, W3 KOTOPBIX BEIBOORTCH 3TH OUCH-
KM, MOTYT DEITL HECOBCDIUEHNEL H B MX
OCHOBE MOTYT NMEXKATE HETDOHHLIE M-
NOMDECHIA. H-']I'Ipll.'q.il:[]. B FTHX MOOC-
ARX  OPENNOJAraeTcR, 4TO HIBECTHEI
TOHHLEE OTHDLICHHWR EIJHED}HEH}I“ HEED-
TOPLIX MPHCYTCTEYIOUINE B IIEAPOBEIY
CEONACHIAX  XHMHNECKHN  INEMEHTOR,
ocobeHHO ENCnopola W weneza. Kpome
TOTD, [NA HADSKHOTO OnpPeneneiis Bos-
pacTom TPedyIOTCH TOMHLE MIMEPEHNA
CHETHMOCT CH 30e1 B IAPORLIX CEONNE-
HIAY. 2T0 B CBOIO ovepelln Tpebyer Tou-
HBIX HIMCPCHHA paccToAHNil Q0 Wwapo-
BEIX L‘KDHHL"HH“. B CBHIN C TEM NTO M-
MCpCcHHH nocTosHMol Xabbna, paawo
Kak ¥ mMoOemi Waposelx cxonncHull
OLEHEM PACCTORHMA 00 HHX, MOCYT
OBITh OTArOWEH b oLRGKAMN, ACTPOHO-
MAM TPYOHO CYINTE O FHAMHMOCTH pac-
XOWOCHHA Meway soapactom Boenen-
HOil ¥ IIapOBELIX CKOTUIEHHIT.

Bricokoe IHavenne nocrosduoll Xab-
Gna crTaBnT APYTYHY  NOTEHUMATEHD

BAAHYHY I'Ip-l'ﬁﬂl:‘k!}": OHO RC Cﬂl’ﬂﬂ.l’.'}'ﬂ!:ﬂ'
COCTAHNAPTHRIMI T E‘GFHRMH uﬁpa'mna—
HHE N PACNPENCTEHHE TATAKTHE B npa-
crpancTee.  Hanpismep, ITH  Teopun
NPEACKAIMARIOT BPEMA, KOTOpOE Tpe-
Overcd and  QoOpMHpPOBAHNA  KpYIHO-
Maclrrabsoro ceyuauBanis, nabnonan-
LICFOCH B pAChpedeneniy ranakTuk. Ec-
I #e mocrosHuas Xabbna senuka,
7. &, Beenennan MOnOmE, TAKHE MOSENH
He cnocobHEI BOMpPOoHIBecTH Habnona-
EM0¢ PACTIPEITACHIE TANEKTHE,

[MpoTHeopeync B THAYCHHN NOCTORH-
woll XaG6na, BoaMOMHO, YOACTCH CHETE
Gnaronaps OAaHHLIM, TPOKOIKAKLLHM
NOCTYNATE C KOCMHMECKOrND TCNECKona
w Xabbne. ITOT TENECKON, HAYBAHHLIN B
YyecTh JnmuHa Xagina, DuLin BeIBCOCH HA
oxonoaesHyo opbuTy B anpene 1990 r.
(cwm. craTeiy: 3. Yeitccon. Mepuuie pe-
WALTATE © KOCMHNSECKOID Teneckona
wXahGnwe, « B Mupe vaysun, 1992, M B).

Teneckon cnocoben paipeli@Ts OT-
[ENEHEIE IBEL0LI WA paccToRuuax, 8 10
pa3 DoMUY, YeM NP HEICMELIX HE-
tmoaennax. [Nosromy oR NOIBONRET
OTEPBIRETE Uedeins B obuese npo-
crpavcrea, B 1000 pas npessiuae
ODNAcTL, DOCTYIMHYH HaleMHEIM TenC-
CROmaM.

OaHa 3 rnasksix uenell KoCMHUYECKD-
ro Teneckona «Xabbne — OTKpRITHC
I'.].Ed:le\iﬂ B TaKHX JanckHx ranaKTHEax,
pak ckonnckie B [dese (oxono S0 snH.
ci. net). Lledenns sMomHo Wcnonsio-
BATE N8 ONPEIEHEHWE PACCTORINA 40
ITHE FAHIKTHE, & CMEIOBATENLHD, LNE
EII.ZlIIEI'[![IEI[I! PAITHYHEIXY BTOPHYHEX HH-
aukaTopor paccrosmmil, Takue wabmo-
ACHHA MOTYT CYLIECTBCHHO NOBRICHTL
TOYHOCTE OUEHEH NOCTORHHOR Xadtna.

H[ KOTOPOE BpeMR Hazam MHe C
EONNCTAMN NMPENOCTABAMH [0CTa-
TOYHOE BpeMa nA nabmoneniil ua Koc-
MHUECKOM Teneckone « XabGonw ons no-
HCKA HOBBIX Ledenn B TANCKHX TANAKTH-
kax. B 1991 r. s npuctynung K naib-
moneHuAM  Omsaiiiuell | ranaxTikm
ME1. Bwno wosimuduumposaso Donee
20 HoBsix vedenn v nonyuenss shdek-
THBHBIE KpHBhic Bnecki K comananmo,
BLIACHIOOL, 470 MARHOE ICPEAND M0/1-
pepieno chepuueckodl aGeppaiim, »
DoALILUMHCTRD OpoOrpaMm O~
NOCH OTAOENTL A0 NOMHol KOpPeKiHHg
ONTHYECKOR CHCTEMBI TENECKONA (B Ha-
CTOsILe: BpeMN Nnamupyesoll Ha aec-
kabpe 1993 r.).

VyeHBe ¢ ONTHMMHIMOM CMOTPHET B
TPRIOYIUGE NECATINETHE B HAOCW AL, 4TO
Oyner cCHETO, HAKOHEL, NPOTHBOPCYNE,
KAcarwieecs oueHok eoapacra Beenen-
Hofl u ee ponroinin. Ho kax CEBHACTCNDL
CTBYET HCTODHA HAYEN, BPA A Mi CTa-
HEM TIOCTEOHNM MOKONCHICM, KOTOpOe
NOMAET NooBY Hal Eirell] npﬂﬁnchml'l.

Hayka n obmecnibo

Hunamuxa nycmoinu

KEOMY  nabmopasmesMy 0THI,

PACTANKHBAMMLINY OPYT APYTra y ca-
NoBOR KOPMYILKH, WIER O MEXBEHIOBOR
KOMKYDCHITHE 38 MHIHEHND BAKHEIE pe-
CYPCRI MOMET TIOKAIaTLCA Oamaneno-
cThio. ONHaKo, KAK ITO HH CTPAHHO,
IKOMOTH SACTO CTOPAT © € ponH B
ECTECTBCHHBIX IKOcHCTemax. HexoTo-
Phi¢ MCCNEOOBATCNH YTBEPHIANT, 4TO
KNHMATHYECKME (JAETODLI, TAKHE, KAk
TEMIEPATYPE M KOMHYECTBO OCAIKON,
o GhTe FOpaino BAXKHE: 108 Bb-
#uBanns ocobefl. CTONKHOBEHHA W3-33
TTHILH, 110 AX MHEHHID, HMEKT IHaYCHHE
B ITOM CMBICHE Tonkko B Hebnaronpi-
STHHIE MEDHOOL, KOTOa BeIDOD KOpMO-
BbIN YMACTKOD OTPaHNYEH,

Oona w3 NpANMH HEYTHXAIOWNE Cno-
pOB BOKDYT KOHEYPEHIHH COCTOWT B
TOM, YTO TIOMACHET MHBOTHLIX B €CTECT-
BEHHBIX HITH GMH3IKHX K TPHDOIHEIM KO-
CHCTEMAM BECHMA JaTPYIHHTENEH. A no-
CEOMTBKY MONCBLIC MOCEO0OBAHKA O0BLIN-
HO MPOBOOATCA HE ACCHIHOBAHNA, BhiTe-
JNEMBIE HA TOO-NEA; OHH BEIHYRICHHD
wenponoiiHTenkiel. OaHo 11 HEMHO-
mmx neEmouennil — pabota O, Bpaysa
i1 Yuusepeutera Hero-Mexcuko. On s
TEUEHHE INHTETRHOTO BPEMERH HI3YyIaeT
BIAHMONEHCTEHE MEXIY TDRIIYHAMM,
NTHUAMEH H PACTEHHAME B NyCTaiHe Hny-
a¥a Ha Kro-BoCToKe ApiaoHsl. B ero He-
AEBHEM OTHETE OENAETCH BLIBOL, 9TO,
HECMOTPA Ha CHILHYIO IaBHCHMOCTE
YHCTEHROCTH ocobell 0T KTAMATHYECKRX
(haxTOPOR, MCHITY BHOAMH 108Ck HEmpe-
PHEBHO HAST KOMKYDEHIIMS,

Bpayn B €10 COTPYIHHENR HAMETH CBOH
onLITH 15 neT Hawan ¢ Toroe, ¥To oropo-
Jns 24 ywactea 50 x 50 m 8 pasumrEoN
YACTH MycThiEK okono [Moprama. Miro-
POOH M3 NPOBONOMHON CETKH NOAHKME-
HCE Han Iemael wa 60 oM M YXOOHTH B
nousy HAa 20 oM, wTOOM KEHTYPOBRIC
KpLiCs, Denomorue XOMAMKN M Opyrie
IPbAIYHBL HE MOITIH COCMATE MO0 HHM#H
nonxon. Heckonkko ywacTeos Gwuino
ocrarneno Bea wamenennfl. C vexoTo-
PBIX IKCNEPHMEHTATORS! YAAMHIH KPYTI-
HBIX FPBITYHOB (OTBEPCTHA B 3arpaxne-
HIAX BRI TAKMME MENKHMH, YTO OHM
HE MOC/IH NPONEITH HAIAN); Ha OPYTHX
NNOIUAIKAX TAKMKE HCKMIOGATHCE TS HIH
HHLIE CONETAHHA BHIOE XHBOTHRIX. Ja-

PACTUTENLHOCTE MEHRETCH sece-
ME CYWBCTBEHHD, BCNH C IXCNEPMMBH-
TANBHOMD YYAECTHE YAANATE NBHIYDOBLIX
Kpeic (cnesa or waropogw). CoycTe
5 neT ggHoneTHes pacredne Lesguerella
gordonil (¢ MenThiMK BETKAMM) CTAHD-
EMTCA Gonee oOWnbHbIM (BBEpxy). Eme
uepea B nat (BHKIY) 30BCE YHKE JOMUHW-
PYIOT BLICOKHE CQHONETHWE W MHOTONET-
HUe anenu. (Potorpadua: J. Brown.)

TEM HiE Ka#IOM YHacTKe TILATENLHO
OnNpenenanack HHCIEHHDCTE NMPACYTCT-
BYHILAX BHOOE H OPOCNCHHBATHCE o8
HIMEHTHHA,

Ha KONTDONMEHEX YYBCTKAX BOCEMB
HIVYEHHLIX BHIOB NYCTHIHHBX TPbIIY-
HOB BECHMA DAVIHYHO PEarmpoBanH Ha
HIMEHEHHA OKDYMXAMMHK ycnosui, V¥
HEKOTOPLIX W3 HuX Habmonanucs NaTx-
NETHHE UAKIL KoneSaHull uMcneHHo-
CTH, KOoTOpkIE BpayH cBmInBacT ¢ deHo-
MEHOM Vih-HHHLO, OOYCNOBNHBARLLINM
KIHMATHYECKHA UHED ¢ ODMIRHEMH 10-
acnamm Ha roro-3anane CUHIA npusmepno
pa3 BOATE neT. ONHAKD ¥ APYTHX TPR3Y-
HOB TaKoH peakiiHH HET, XOTA BCE OHH
NHTAKTCA CeMEHAME, a8 PACTEHHA Npo-
HIBOOAT MX ropaiao GONbILE HMEHHD BO
BAEMHBIE [OObI.

Heenepopatun  NOKAILIBAKOT, YTO
NPEACKAIATE PEAKiHi0 KAWA0ro wiaa
nesoamoknn, o cmopas . bpayia, pe-
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3}!‘]1 BETaATE €ro JKEIIEPHMEHTI’JB HE COTma-
CYIOTCR C wamobnesusM Teancom yaeh-
HHEOR N0 GHONOINHH O JOCTHMEHHH KO-
CHCTEMAMH PABHOBECHR, COOTBETCTAY-
IOWETD HE TeOrpaduuecKoMy MeCTOHE-
xomaewio, [Npupoaa He Tak npocta.
Yero sexoros #e wabmoonnoce Ha
ONBITHEIX YYACTEKAX — TaK 3TO MMEHHO
pasnosecis. HaoBopor, cocras coob-
UIECTE HEITPEPLIBHO MEHATICH.
DECTEPHMERTATBHOE YOANCHHE Tex
HITH WHBIX BHOOE ¢ YYACTKOB JAET A0N0-
NHATENBHLIEC TAHHEIE O CNOMHON AMHE-
MHEKE COCTEBR AAXE TAKOR OTHOCH T k-
HO NPOCTON FWOCHCTEMEL. 3TO ynane-
HHe, KAK yTeepxnaer BpayH, MOXeT
NPHMESCTH K KACKATY NOCnencTeei, npe-
KPALIAMLIHXCS TOMLKG vepel roasl. Ha-
NIPHMEP, KOTOE © HEKOTOPEIX YYa8CTEOB
OBIH yOaneHsl TPH BHIOE KEHIYPOBLIX
KPBIC, CIYCTH HECKONEKD NET MecToobH-
TAHHE IHAYMHTENBHO HIMEHHNDCL. PRa

BMOOB INAKOE IACENHN NPOCTPAHCTEO
MENTY KYCTADHMEAMM, # HX obOunue

([IpononxeHne CTETEH CM. Ha c. 66)




O11MOKH KOMIIbFOTEPHBIX

[IporpaMm

N3-3a owmnbok B nporpaMmmax HapywaeTcs TeneghoHHasa CBA3b

M OTKNagbIBakTCA 3aryCKy KOCMUYECKMX Kopabnen. OTcyTcTBue
rapaHTun HafexxHoCTH MOXXET OrpaHNyYUTh PONb KOMIMLIOTEPA,
O0COOEHHO B TeX cnyyasx, korga 6e30nacHoOCTL 3aBUCUT

OT NporpaMmmMHoOro o6ecrneyeHns cCMcTemsl

BEB NUTNBY A, NOPEHLUO CTPUXWUHHK

HOTHE HI Hac CTANENBAMKTCH C

TEMH MNTH HHBIMH npobGnema-

MM, CHRIAHHBIMA C OIHGKaMH
B paDOTE KOMNETEPOR: CHET, MPHCIAH-
HEIA 10 owkbKe, WM peIyisTaTe pabo-
Thl LEAOTO GHHA, YHHYTOMCHHBIC W3-38
KAKOIO-TO HENOHATHOMO chos B nepeo-
HANEHOM kKOMOsioTEpe, NoopoGuoro po-
A HENDPAIYMEeHUS, JaUacTYH oDyonos-
NelHLIE TTPOTPAMMHEBIMHE  OLIRDKEMN,
WIH «XyUYKaMHy, He Donee yes Menkume
HeynobcTea Mo CPABHEHHIO C TEMH No
CHEACTRHAMKE, KOTODRIE MOIYT OMTh
BLIIEAHE! FTHMH ollnGxani B cHcTeMax,
HMEKIIAX BaAWHOE JHAYCHWHE. “Pﬂ-
rpaMmMHbIC cImuGEn He pay Gt MTPH4YH-
ol kpynEoMacinTabuey HapyeHuh B
rejdedontnoll cagan CHIA. Boamoxso
TAKHE, MTO HMEHHO H3-38 OowMbEH B
OpOrpasMMe NPOTHBOPAKETHAR CHCTEMA
alI3TPHOTY HE CMOTTA BOBPEMN ODHE-
DY HHTE H YHHNTOXRNTE HPEKCKYIO paKe-
ry «Ckans 8o spemMr BOHHL B [epenn-
CEOM I4nMBE, YTO nNpubeno K rubenn 28
aMEpHEARHCKHX poennocnyxammy, [lpo-
rpasMaMibie oMbl oBeivio Gonee Ko-
BAPHE H HX TPYOHCS YCTIHIHAT kL 110 CPaB-
HeHIE © aanyseckMe pedes TEMN.

Mo cymecTey 7THW MpoGmeMLl RENAFOT-
CH CIEOCTEHEM CIAMEHOCTE MPOTHEM-
MHOTD OoDécTIEYENHE  KOMNLIOTEPORE,
Yem cnoosies mporpamsa, Tem Gonsine
BEPONTHOCT b BOAHHEHOBEHHA OwboK »
e Normueckoll cTPYETYPE, KOTODLIE 32-
TEM MNPORBHIOTCA B OKOHMATEIRHOM
npoayeTe. B coBpemennol TexHmKe 10~
CTHTHYT IHAMHTENbHBIA NpOrpece B ob-
HAPY MEHHN H YCTPaHEHHH IrIMYeCKHN
nedheKToR XOTH  KOHCTDYKETHEHHLIC
CIUHOKH MHOT 4 NPHCYTCTBYIOT B MIOe-
ANAX, HE COACPMALUNY BbLIYIMCIHTE -
HEIX YCTpolcTa, Gnaronaps OTHOCH-
TENLHOH NPOCTOTE JTHX MALIMH NPoG-
MEME HAOCMHOCTH KOHCTPYRIHN HE WB-
NARETCH CTONE cepbEIHOR, KBk B npo-
rpaMmisy  npogysTax. Mewaoy nmpo-
YHM, BONPOCH], KOTOPLIE ML U1ECE pac-
CMOTPHM, BRXOONT JANEK0 18 NPEICk
INIOTHHECKHX BOEHHBIX H AIPOKOCMHYE-
CKHX cHcTeM. Cnomwieie KOMOBKTED-

HEIE leIl'Il r\.jh-l'dhl 11 ]"‘iiII.‘T HBAMHYH DOk
H B TAKHX NOBCEMHERRLIX NPHAOKEHIRY,
K3K YIPARICHHE ARTOMOOHNEM

B arofl cTaThe MLl PACCMOTDHM OC-
HOBHLIE TPHYHHE HEQNPEACTIeHHOCTH
COCTHOCHTEIEHD HAJEXWHOCTH lef‘li I?"dhl'
MHEIX MPOOVETOE B NOCTAPAEMER QOKH-
FiTh, YTO HALIH BOIMOKHOCTH B CMBIC-
e OUEHKH ITOH HANCHHOCTH B HEKOTD-
PhIX CAYYHHARY OKAIMBAKOTCH HEOOCTH-
TOYH B MR B FTaKMXx lei[ll‘-“:'l. KH BRIk X
obBekTEX, KaKk CHCTeMbl obecncueHuN
ﬁl.'i-t_]l]ﬂ\."lﬂ'l\.' H XHMHYECKOID IABOIE,
NpoMBOIRLILETD FE‘,‘II“:IE BCLIIECTHA,
BiIOAHE BEPONTHD, Y10 I{Eﬂﬁhi".‘ﬂl'\-{hlﬁ
YpOoReHbh HANCKWHDCUTH MOBHD fil.l."'ii“l'l"
POEATE TONLED !F'FIH YCOOBHAN, WTD |‘,ll|.||h
"bﬁ.‘lf'ﬂa-'ﬂ.\li:ll'lfﬂ UE:II!'C!IE"-TEI[H!I CHCTEMEI
HE CTOUTE BEaWHA .

OPETHYECKH, KOHEMHO, MOMHO
T‘;mungm b OpOrpammMel, ceobomine
oT oummbok. B oThmune oT MaTepHanon
H MCXAHIIMOB UpoTrpasMsioe obecneye-
HHE MHE DOPTHTCH OT ANMTENbLHOA KC-
nnyaTamun. Bee ownbEn B CTPYETYRE
NPOr PaMMEl TPHCYTCTBYOT B HEA © To-
ro MOMENTA, KOTAR ORa DhiNa RMepRLi2
@IpysecHa b KoMneioTep. B npexnane
BCE ITH Aehes Thl MOMHO VCTPAHNTE DAl
n nascerna. banee Toro, METOAL MATE-
MATHYCCEOID BRIBOIN OOMMHE [0IBO-
MHTE ||pu|'|,'|3:.-|r\r|.l|l;l'.‘!.'».|. 1':-!pfln'| lipl:'lﬂﬂ-.rl:
MPEBITLHOCTE MPOTPAMMLI.

lem HE MeHE: COIOAHHE COBCDILICH-
HbiX OpOorpasM™ OCTACTCA HEOOCTHMH-
MOR nensk. HecMOTPN HE TILATENLHOES
H CHCTEMATHYECKOE TECTHPOBAHME,
GONMBIIAACTED BONLILAY TIPOrPaMMHELIX
MPOOYETOB COOEPMHT “BPORACHHLICD
pederThl. [MasHas mpHYMHA ITOrD 30
KNMKOYMEETCH B CAROMHOCTH HOXOOHOTD
Texceta. TTporpamMsa, COCTONILAA BOETO
A1 HECKOUTREHX COTEH CTPOK, MOMET CO-
NEPW.ATH NECHTEH PCUicHHA, NPpHBORA-
LIHX K ThICAYAM ANBTEPHATHEHBIX NV TCeH
ERINOMHEHNA (NPOrPaMMEl I8 BARHLLY
NpPHACHWCHIA MOTYT COOEPHNAaTE OT Oe
CATEOE 10 COTCH MI/UTHOHOB CTPOK HC
Mporpanma . MOKRET

XOOHOID TeECTA)

OWMBEKM KOMMBIOTEPHBLIX NPOTPAMM

MPHHATE HEBSPHOE pPELLEHHE TOTOMY,
YT KAaKOC-TO KOHKPECTHOC COMETAHHC
BXOOHBX OQEHHEIX, BBEITEABLIINAX HOOMKH
AAHHYID CHTYRUHK, HC BCTPEYENOCh HE
CTAORY OTNAOKA, KOrEE NCMEerThl cilie
CooTeeTCT-
CHTYALLMR,
AOITH R B

MOGKHO GhINO HCNPaBHTL
BYHMLUAR ITOMY CONCTAHMK
ROIMOMHD, aawe ue Dnina
|1fn_1:11|_1r.| OEDIHAME Wi OCTEMACE He-
I|'|'|ﬂ'.|:H.H.'|l:lti!l'|rl NporpaMsNc .iilf""ﬂ
anpadiiEHO» JANPOT paMMAPOBATT HE
BEPHE I OTBRET, .II!{H_' BOCDLLE HE |'I|,"|I1Hil|.']
B0 BHHMAHHE lifl. l,HE};,I.“HI-'. :.“lllﬂ-‘hﬂ
noaobuoro pona ocoBeHHD TPYaHO 0b-
HAPYHHTDL H YCTPaHHTh.

Kpose Toro, anropuTMbl YECTO Npe-
TEPIERAOT WIMCHEHHA B NPOLECCe C0-

LIAHHA NPOrpaMMel D MEPS TOID, KAK
HENMH, NOCTARNEHHBIE TICPEA CHCTEMOR,

WIMEHAKTCR Wnn yrounsioTea. MNonob-
HOIO POOA HIMEHEHHA BONHOR WPO-
KOMAT M0 BCEM KOMIOHEH TAM CHCTEMbL,
NENAK JEOVMEHHYIO OpexOoe NorAdve-
CEYIY CTPYETYDY HeIeBCTBATENLHOR
Bonee Toro, peankio LeM CHCTEMB MD-
YT OTAWNATHCR OT Tex uencll, KOTopbI-
MH PYKOBOOCTROBANCA ¢¢ paipaboTunk.,
Heynautisie nonbkiTeEn paseT olTaTpi-
OTH NEPEXBATHTE HPAKCKNE PAKETRI, N0
MHEHIND CHEUMAIHCTOR, OORACHAIITCR
HAEANJIHBAEMOH HETOYHOCT BRI BD HIL} T-
PEHHEM ME NEHHIME IIOACYETH Hi"'ﬂ SICHH b
KONINEHIT L"E!':l I Ert HE MOHEE EDMITEHD-
Tep pafoTan B COOTRCTUTENN C JA0AHM
Chi: TP COLOMMIN CHOTEMBlL TIPEANO
TWIOCh, MTO OHA DYAET BRIKNONATECH H
CHOBA BENHSATECH OOCTATOMHO MECTO,
FEE 970 HAEOTIITEHHAH -'-|:|nl"-h.| HE CTH

wer onacuof. [Nockonsky & peanbHbIx
VOIOBMSX CHCTCMA HCNONBIOBATACH HE
TAK, KAK NPEANOIAranock, HeIHAMH-
TCABHAR HETOUHOCTB NPEBPATHIACE B
Cepbeanyio mpobnemy

Cama npupona undponbis anexTpou-
HHX WTPORCTE TAKKE NPEANTCTBYCT
conanme abeontoTHO HATEKHBEIX NPO-
rpasMmiL npoaveTon. Muorne dmnas-
HECKHE CHCTEME! CYILECTRENHO HENpe-
PLIEFBI, THK 970 HX MOKHO OMHCETE 10-
CTATOMHO  «f TAAKAMID  MATEMATITE
ChHME DYHKUHAME, MEABIE HIMEHEHINA
HE BXOOE DPHBOMAT K MANLIM WIMEHEH
HM HA BLIXOOE I1- DOTITHYHE OT 2T05D Ma-
1efiee BOIMOKHOE BOIMYLICHHE B CO-
CTOSHEN WHGPOBOID KOMIBIOTEPA (Ha-
npUMep, waMesenpe Guta © 0 ma 1) Mo-
WET NPUBECTH K PATHKATLHOMY HIMEHE-

PAKETA

T3TPWOT

-l T p
lTens-ABHMBOM

L4

i

CAKD

HTOOL

NeTAWAR Han
NepexleaTiTh
y wCKage B

I BpPEMA BOA

Hel B MepcuackoM 3anvee 8 1991 r. Mo BceR BEPOATHOCTH B
CHCTEMOW
nporcxoanne cGon, YyTo NOMBWEND ITHM PaKETaM

NpOrpaEMa,
sMarpmors

YIEaBNROL W

HABELEHAR
BOSHHOTH Y ML MX

OOHAPYMHTE W YHHUTOMMWTE PAKETEI NPOTHBHMKE. OgHa M3 Ta
EWE OwWBOR NoOCNyxuMna NpHYRHOR rebend 28 aMepMKancKmi
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BPEMA, HEOBXOAWMOE
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NMPOrPAMMHBIE OLIWMEKW ocTamToR fame 8 TWATANLHD OTNEMEHHBIX CHCTEMAN,
3, Apawc wa |BM ycTaHoBWN, YTO IHEYMMOCTE OCTEINWMXCH B CHCTEME OWMO0K KO-
neGineTcA B WWpoKW: Npegenax (sespxy ). OKONO TPETW M3 HUX OTHOCATCA K KaTero-
pHi «5000 neTs — ITO OIHAYAET, YTO KANMOAR M3 HWX NPUEOQMT K COOK CHOTEME! Pa3
B 5000 neT. W3-3a pa3nWyMA B YACTOTE W BAMHOCTH OWWOOK pelyneTATHEHOCTE MX NO-
MCOKaE BCE BPEMA CHWKAETCR: NDW TECTUPOBaHWKA BOEBHHOR KOMaHIHO-yNDaBNADWER
CUCTEMK (BHHIY ) BpeMA, Tpedywilleech QNA yCTPaHEHWRA OWKWG0K BOIDACTABT HENPO-
NOPUMOHANBHD ADCTHIASMOMY YITYHIWEHWIO B OLEHKE YACTOTEI OTHKEI0E CUCTEMEI.

HIKY B NDAAAMAEMOM  PelueHmn.
Emwncrneunas wenpasinkdad Oyena B
MPOTPAMME N8 TPAEKTOPHA PAKETh
«AThACKH, HECIleR NepayH) aMepHEaH-
CRYHO MERTUTAHETHYIO CTaHUNID «Mapn-
Hep-1%, B KOHEYHOM WTODE NpHBENA X
TOMY, 4TO PAKETa OTKAOHHIECh OT Dac-
HETHOTD manpainenws. B peayneTaTte o
PAKETY, W KOCMHYECKYIO CTaHIHIO TPH-
UMOCE YHWNTOMNTR BCKOPE NOCHE 18-
MYTKa.

Bo ncex ﬂl'.l}’l'!l-!l EI'TFIII{'_.‘III TEXHHEH
ﬂpﬂCTDTﬂ 1 NOABRHOCTL WAcHeHnit B no-
BEIEHHH CHCTEM HEJTHHYTCH OCHOBHBIMHA
EPHTEPHAMH HANEHRNOCTH HE KOHCTPYK-
wim, OOHaso B NporpaMMEpOBRAHHH
DecnpeleeHnTHBIE BOIMOMHOCTH B THE-
EOCThH cpencTe colmannior paipabor-
YHKOR, H OHH WTHOPADYHST 3TH NPHHLN-
rikl. COBEPLISHHD HOBLIE NPRTO¥KEHWR
MoTyT DmTe Hafinews, Kalanoce Ok,
OuMetb NErKD, N 3ITO NpMnaeT OEMBH'H!*
BYH YBCPEHHOCTER Kak SRTOpPaM, TAK K
ENTHEHTAM, HE IHAKOMLIM CO :.'IIEI.I}!¢-IIIIE'
cknmi  npobaesaMy  OPOrpaMMHOro
obecneucHl KOMMBIOTEPHLEIX CHCTEM.

Ho naxe nobGaancHie HOBbLIX BOIMOM-
HOCTEN K NporpaMMe MOGKET NPHBECTH K
HEOMHOAHHLIN WIMEHEHHAM 0 YRC Cy-
IECTHYHUENY ee croicTRAX.

POERIEMA BCTPAHEAHNA CIIDMHBIX
NpasK NMPHHATHR PeileHnil B KOH-
CTPYEURKY B NPeAcKatanns ToRCACHHA
CAOMHBIX MHCKPETHRIX CHCTEM HE OIpa-
HHYIHAETCA NporpaMMBpoRannes. Pai-
paforunkn UWDPORLIX HHTCTPATBHBIX
CXEM CTATKHBAKITCA C AHANOIHYHBIMHK
TpynHocTaMi. (ONHAKO NPOTPaMMIpo-
BAHWE OCTECTCA OCHOBHOR cpenof ans
PEAAN AL ‘lmllﬂ‘ﬂlnlﬂ} CNMOEHBIX TO-
rHYMCCKHX IPEBN NPHHATHE pelieHnil.
Momumo HeyMbilNEHHBIX ClHGOK B
CTPYETYPE OPOrPAMMbB!, HEANEKBATHOE
noBeaeHie CHCTEMBE MOkeT DrTh Bhi-
IBAHO Ne(ekTAMH, BHECEHHEIMH B HES
yMblnenne. Bonpocks KoMisOTEpHOR
DelonacuocTw, Talns nwewof mdop-
ML | WApoBRIHA AaHibx TpebyioT
CHNENHANTBEHOTD ﬂHECMﬂTﬂﬂIHH. BhiX0ONR-
HIEFD 38 PAMEN HACTORLLER CTATBHH (CM.
crateio: [1. Yom. Obecnevenne Heno-

CTYMHOCTH JHMHOA wHpopManny, «B
supe Haykms, M 9-10, 1992).

Morumad, 9TO COMIATH HICATHHLIC
NMpOrpaMMBl MPAKTHYECKH HENLIN, Ka-
kM ofipatom s Mowem yOenHThCR,
4YTO NpOrpaMMa HECTONBED HADCHHE,
sackoneko Tpebyerca? [Mpekae acero
CNEnyeT TIATENLHO BOPaTH KPHTEPHHA
Be3onacHOCT B IAEMCHMOCTH OT Xapak-
Tepa npuaokennn. TpeGosawns 3TH Mo-
(YT ObiTh AATCKO HE OAHHAKOBBIMI TR
paammmmy  npinoxkennfi. Hanprmep,
NpaEund  YNpasnenHs  ARHaTPaHCcnop-
tom CHIA TpebyroT, 9TobK aRTOMaTH-
IHPOBAHHEA ABMAANCTIETHEPCKAR CHCTE-
Mil HE HAXOIIUIACH B HEepaBovem cocToR-
uun Gonee Tpex cexyun s roa. Ha rpam-
DAHCKHN ABHANHHHAX BEPONTHOCThL Ka-
TacTpodisueckuy  HencnpasHocTelt  we
nonxHa npesocxonants 107 5 wac.

YeTaHapnHean TpeDORAHUN HEICHKHD-
CTH ANA KOMNBIOTEPOR, MBI JIONMHL
NPHHAMATE BO HHAMAHHE I HEKOTOPLIE
AONOAHHTENbHbLIE NPERMYIIECTRA, CHA-
3AlHEIE C NPHMEHEHHEM BEIMHCINTENE-
HON TEXHHKH, DOCKONLEY OTKAI 0T Tof
HAH HHOH BBTOMATHIHPORAHHON CHCTE-
Mbl MOMKET TAKMKE NPHHECTH ONpPeaeneH-
Hblf Bpen. Hanpasep, B CHAY KOHCTPYK-
THEHOR CleunHER BOCHHBIX CAMONETOR
NETATE HE HHX ONACHEE, YoM HA Ipax-
OBaHCKHX camoneTax. Buixnpanne p Goe-
BbIY  YCAOBHAX 3ABHCHT OT BLICOKMX
TAKTHEO-TEXHHMECKHN NOoKazaTene, Ko-
TOPBIMHE He OGNANAHT TPAIHUHOHHLIE
MOSETH, il HOBAA KOMITbFYTEPHAR CHCTE-
Mil MORET NOBBMCHTD IIEHCH CAMONETH,
DA ECITH ORIl MEHEE HIOCATILL, WeM aHa-
NOFHMHBIE CHCTEMBL B TPAMOGHCKOR
apnaumi. TOYHO TAK ¥E B KOHCTPYKIINN
AETONMNOTHON CUCTEMBI TAKHX LAHA-
naivepon, kaxk axpobyc «A3IX0w wunn
aBouHr-77Tw, BEPOATHOCTE TOrO, 9TO
nporpaMmMuce  ODECTIEYEHHE  MOMET
CTaTh NPHYHHOR ABADIK, D0NKHL BRITh
COMOCTARICHN ¢ BEPOATHOCTHHY, 4TO
Gnaronaps eMy yaacTcl WIbewaTth Ki-
TacTpodiel, KOTOPAENR B OTCYTCTERNE ITOR
NporpaMMbl  MOXeT ObiTh BLITBAHA
WK NIWIOTE WIH HENCTPABHOCTRID
oBOpYaORARIA.

Mb nonaracm, WSTO CYLECTBYHOT
BECHMA WCCTKHE OIPaHiMCHIR OTHOCH-
TEMRHO YPORHA HANEWHOCTH NPOrpam-
MHBIX CHCTEM, KOTODBHT Mbi MOTTIH Gbi
CYHTATE rapaHTHpoRaHHBIM. YTobni
PAIBACHITE 3TY TONKY IPEHHS, MLl 00
WHE MPOAHATHIAPORATE PETTHYRBIC HC-
TOMHHKW Tex MaHHBIX, KOTOpPRIE Nod-
NCPRHBEHT HAllly YREPEHHOCTh B Npa-
BHABHOCTH nporpanmmisl, Hanbonee ove-
BIINBIA METOYHNE — TECTHPORAHNE!
BRINOMHEWIE TPOTPAMMBI, HENOCPEACT-
BEHHOE HEbnIoneHRE 38 &€ NORENSHACM |
yeTpanenne ommBox npw BxX  ALIARIE-
. B ox0ne 3Toro npouscca Hamex-
HOCT b TTPOTPaMM BOTPACTAET, @ cobpaH-
HBIiC [AHHBIE MOPYT HCNOBIOBATHCH,
YTOOL € NOMOWBHY CIOMKHBIY METONOR
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CTATHCTHUECKOR IKCTPANOIALMI TOny-
YHTh TOMHBIE OUEHKH PEIYIbTHDYIMLIE-
IO YPOBHA HAOCHHOCTH NPOTPaMMEL,

K coxanennio, 3T0T noaxon paborta-
€T TOJLED TOrma, korga TpeboBanxe
HADERHOCTH OCTAKOTCR CPARHNTENLHO
CEPOMHBIMA (CKAaMEM, HA YPOBHE OIHO-
ro cBoR B TeyeHNHe HECKOMLKHX NeT) no
CpasHeHiio ¢ TpebOBAHMAME, KOTOpDBIC
YAaCTO NPCOLABASIOTCA K KPHTHYECKH
BREHEIM npRnoxkeHnsn. Ytobe mmeTs
YBEPEHHOCTE B HANEMHOCTH CHCTEMEI HA
yposre 10 owmbki B wac, Ham Heobxo-
aHMo Buino Gl BLINOAHATE NPOTPAMMY
B TEHEHHE RPEMENH, MHOTOKPETHO TPe-
aeitatowere 10° gacom, wnn 100 D00
net. OyeRNTHO, 3TA JA0AYA HEBEIMOTHN-
ma, [L8 peanscTHeCckHX NEpHOI0E Bpe-
MEHN, OTBOOHMBIX HA OTHAAKY Npo-
rpaMMel, HELA VBEPEHHOCTHL B o Dezo-
NRCHOCTH DYIET HEAMHOTD HHWe TpeDye-
MOTD YDOBHS.

Jneck Mbl CTANKHBAEMCH C JAKOHOM
yMelibIuaExcs  pesynsTatos. Ecnm
MPCAOTIRKATE OTAAKHBATE NMPOrPaMMY B
TCYCHHE OMEHB DONTOI0 BPEMEHH, TO B
KOHLE KOHLOB OTNARTHBAEMbIE OLINGKK
OVIYT CTAHOBHTLCA HACTONEED dMENKH-
MER, HTO HX YCTPAHCHHE OKAMKET O4eHb
HEITHAMHTENLHOE BIHAHHE Ha obwyo
HATERHOCTE CHCTEMBL. 3, Anamc i3 He-
CIEIOBATENLCKOTO UEHTPa MM, Tomaca
. Yotcouwa xopnopauss 1IBM npo-
AHATHINPOBAT IMITHPHYCCKR «PaIMEDb
OWMGOK: B CHCTEME YIPARMEHHA MEXK-
OyHapoouofl Dalofl DaHHLIX B IKCNEPH-
MEHTE, PABHOCHNBHOM ThiCRYENeTHER
WCOAYATAINHN OAHOTD MPOTPaMMHOrD
KOMTUTERCA.

Henbonee yousHTENLHLM OTEDBITH-
eM BLijio TO, 4TO OKONO TPETH HI Beex
BEIERIEHHEX OIIHDOK OTHOCHINCE K TH-
my « 5000 neTw, T. €. KAAKIAR W3 HHX TTPH-
BOANT K cOO0 CHCTEMBI TIPHGTHINTE M-
HO oaoHH pa3 B 5000 net WwonnyaTausn
{vactoTa choen, oByCNOBNEHABIX IPYTH-

BAOA
CMCTEMBI

MHOIMOBAPHMAHTHOCTE B coagaHni NpOrpamMM NoELIWEST 1
HEAemHOCTE. KaMOan BEpCUA NporpaMMil CO3NaETCA He3aan-
CYMO OTHENLHOW rpyNnoR paspadoTuyukos. CreunansHbIR «ap-
EUTE NDUHAMEAT PEEHME O TOM, KEKHM AonxEeH OkITh peaynk-
TAT HE BeIXOQE CUCTEMGI, UCNONLIYA, HANPHMED, CREAHEE IHE-

ME OmBOKAMH, BapLHPOBANA B npene-
nax, OTAHYAMIUIHACA Ha HECKOMLED no-
PAOKOB). DTH peoko NPOABIAMLIHECA
OWHOKH COCTARMANH  IHAMHTENBHYIO
Y#CTh BeEX OLMDOK, NOCKONLRY ctunbEn
¢ Bonsinefl vacToTol nposanenua Guim
obHAPYWEHR 0, CIEI0BATENRHD, YOTDE-
HeHsl panee. B xoHeynom HTOTE MWL
olumbEr THna « 5000 neTy» GynyT npHYN-
HOH HeHANEWHOCTH CHCTEMBI, H YCTpa-
Henwe onHoft Taxoft omwmbrx noaneder
30 coBO HHYTORHO METIOE MOBLIILEHHE
HAQCHHOCTH.

CTPANOARIIA 0 JaHHEIM TECTHPO-
BAHHA W OTAAAKH TAKHe OCHOBANA Ha He-
BEPHOM NPEANONAOHMEHHH, YTO OIHAX [Tk
BCTpeueHnan onbka npocto Gyner ue-
npapneda. B gefCTBHTENBHOCTH nNo-
NbLITEA HEnpﬂ.ﬂHTb ﬂl..l.lllﬁr}' HHOrga mo-
WET OKRIATHCH Heyaauhoi, Oxa MokeT
Naxe MPHBECTH K BOITHHKHOBEHHIO HO-
Bofl ombEH. INockonexy of 3Tof nosoii
omrbKe Huvero we GyoeT HIBECTHD, e
BIHAHHE HA HANCHKHOCTE CHCTEMB MO-
TEHIHAMLHD HE OTPaHHYEHO, H MOMET
CIIYHMHTLCH, YTO CHCTEME CTAHET MEHEE
HAOeXHOH nocne yocTpaseHns owHbrm,
yeM ona Buina no ee obnapyxenns.

CrnenoRaTembHD, paiymMAao Ghino Obi
BOOGILLE HIHOPHPOBATE HCTOPHIO, Npen-
LIECTBOBABLIYIO ODHADYHEHHID NOCTen-
Hef ouuubxkn. Takas npenocT OpOMHOCTD
ocobeHND BAMHA B CHTYAUHAX, RAMAIO-
wkx wa GesonacHoCTs, TpeDyeT HAmM-
QM CNeUMANLHON NPOUeaYPLl OUEHKH,
KoTOpas aHamMauposana Gu cucTemy
nocne NOCIeaHero NCNpaBneHna onmd-
Kl KAK COBEDILCHHO HOBYIO NPOrpPasMmy,
Tonsko camsifl nocneaHuil nepHon pa-
DoTsl nporpasmsmsl, ceoboansifl oT owl-
GOk, MO¥ET NOBIHATL HA OUEHEY HAa-
OERHOCTH chcTemsl, Ho nawe tTaxoft
KoncepraTHRELIA noaxon ke obecneun-
BAET NOCTATONHON yeepennocTi. Hawum
HMCCNENOBAHNA TOKATRIBAKT, 4TO npo-
rpaviva OynetT QYHKUHOHHPOBATE DC3

cDoeR B TENEHHE TONO XME NPOMEKYTKA
BpemMeEHH, 4T oHa npopaboTana 1o ITo-
ro.

MpoGnesa onelikn Ge10NACHOCTH Ha
CAMOM [Iene ABNReTCA ewie Gonee oCT-
pofl. Yrobn GRITH YREDEHHEIMH B pac-
YETHEIN PEIVIBTATAN, Mbl JON#KHLI NO-
CTABNTE NPOrPaEMMY B TE CHTYALMM, ¢
KOTOPBIMH OHA MOMET BCTDCYATEOR B
PEaMLHBIX YCIOBHAX, FTOT NOANOA THe-
E:'_-'E‘T. ‘I'I\Dﬁhl. BXOMHLIC [LHHHBIC, I'.il'}IlBD'
aaunite K cDosM, BOTPEYAniCh RO BPEMA
TECTHPOBARHA ¢ Takohl *e dacToTol, ¢
koTopoil ouw GyayT BCTPEYaTLCA B pe-
ankhocTH. Kpome TOro, TecTHpYoWmi
NOMMEH BCETOA HMETH BOIMOMHOCTE
ONpeneTiTh, Beped M B AefCTRHTEN k-
HOCTH BLIXOO NMpOrpaMmbl. 3necs Bod3-
HHKAIOT TPYAHOCTH, BHATOTHYHEIE TEM,
¢ KOTODRIMI CTANKHBAIOTCA paipaboT-
ikl nporpamsisl,. YToGM NMocTpONTL
NPABNALHYIO CPEay [NR TECTHPOBAHINA,
Mbl AOMKHL GbITh YBEPCHLI, 4TO YWIH
Boe 0BCTOATESALCTEA, B KOTOPBLIX MOKET
OKa3ATHLCA CUCTCMA. Tax e Kak npH
paipaboTre CHCTEMB HAC NOOBOAAT He-
npmunﬂmue CHTYa HHH, HEOXKH1EHHO-
CTH MOTYT NOMELIATE HAM PR NOCTPOe-
HiH TecTon. PaiymHo nosTomy Oeino
Bbl OTHOCHTBCA ¢ HEKOTOPBIM HEAOBE-
pHEM K MPEACTABHTEALHOCTH PEIVILTA-
TOB TECTHPOBAHHA, & CIEIOBATEILHO, H
K TONHOCTH OUEHOK.

INMpoaeMORCTPHPOBATE OMEHB BHICD-
KVIO HagemHooTs win Besonacwocts
mofoTo NporpaMMHOTD MOTYNR TRYI-
HO NOTOMY, Y4TO ¥ HEC NPOCTO HET AR
3Toro aoctarounol nupopmannn, dns
DONBLIHNY, CINOMHBIX NPOIPAMMHBEIX KOM-
MIEKCOE HEYTCLUHTENLHAR NPanla, no-
BHAHMOMY, IAKTIOUACTCH B TOM, 4T0 0y
LWeCTBYIOT MECTEHE Drpl.llll':lll:Hllll B CTE-
MeHd nattiell YBepeHnocTH OTHOCHTEILHD
Hx HanewHocTH. [Npoctoe HAGMHOACHHE
33 NOBCACHACM MPOTPaMMbl HE MOMET
CAYMITE AOCTATOMHEIM OCHOBAHHEM 1A

BbIXOf
CHCTEMbI

e
o

YEHKE BLIOAHLIX NAPAMETDOR BOEX BEDCHA MNK 3HAYEHKE, 34
KOTOPOE «MPoOronocoBanos BONEWMHETE0. ADDMTD MOMET npeg-
CTABNATE CODOW ele ogHy WalkITOWHYID CHCTEMY, MNK e oH
MOMET ObiTh OCHOBEH HE HA KOMNBIOTEPHOR TEXHWYBCKOR OCHO-
BE, 8, CHAMEM, HE NMOPaBNHYBCKOM NPUBOGHOM MEXEHHIME.



BIIEHO B TeucHHe chenyromy 100 000
net. Kakus eie oSpaiom sMbl Moran Dm
NOAYHHTE TAKYIO YECPEHHOCTL ]
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raparTi, wro oHa Gyner paboraTts npa- O.UHU i3 OUEEMIHEIX YCnoBHH BLICO-  N0B, IPUIBAHHBIX (OBBICHTE WADEK-
K

O HAaDeWHOCTH
ToM, 4To0M NporpaMmel paipabatsina-
NUCH MPH NOMOLUA CNEUBATEHBLY METO-

JAK/IMOYACTCA B

HOCTR NPpOIOYETA. Cynlecrayer meTon,
HENMDNBIYHALMR adopMmansamiies  NOA-
A0, KOTOPBIR OCHOBREN BI MATCMITHIC-

IIpypoaa OTKA30B MPOrPaAMMHBIX CHCTEM

porpasMel BpeMs o7 BPEMEHK QaioT chou, noTomMy
I-I-n‘a COOSpMar norvYeckMe pwnbsW. Hexotopuwie

CASYWMBNWUCTE! CYWMTEKT, 4TO 3TH OWMOKK HOCAT
CHMCTEMETULECKWE XapakTep! NoCHONLKY CO3IRaHWe npo-
rpaMMel QnA KOMNBOTERA ABNRETCA YHOTD NOrH9ecEam
APOWECCOM, TO B HEM OTCYTCTEBYET KakoW-nubo (phaxkTop
HEONpenensHHOCTH. ECnM MMESTCA AOCTATOMHO WHIpOp-
MELMK O TOM, YTo BYQET NOCTYNaTE HE BXOL Nporpam-
Mbl, TO €8 noBegeHve GyaeT NONHOCTLID JETEpMUHUpo-
BaHHbIM. Mbl, OAHAKD, NoNarasm, 470 OTKEILI NPOrpaMe-
Hibid CHCTEM METEMATHYECKKW HEMNLIA ONMCETH TONLKD B
TEQMUHAX QETEpMUHKCTANECKOTD nosegeHun. Mo Hawe-
MYy MHEHWIO, ONWCEHWE NPUPoGR! OTHAIOE NpOrpamMm Tpe-
GyeT BEPOATHOCTHOMD NOAXOAE AHENDIHYHOD TOMY, KaK C
NOMOWBK CTATHCTHYECKHY METOOOE MOMHO Npegcka:
IATE CPEQHIOD HACTOTY OTKAIOE INEK TRWYECKMXE MNK ME-
YAHWHECHWY YCTDOWCTE.

B nogreepsoeqMe 3TOR TOUKK JPEHHR RACCMOTRWM
BCe BOIMOMHBIZ BXOOLI 1H:ﬂ:!hlﬂEEl-IbIE B O MM npo-
CTI]EHCTI]OH}, C HOTOPLIMH nporpaMMa MOMEeT CTOnK-
HYTLCH B TEYEHWE CBOBR MuiHW. Bxogom Ans nporpam:
Misl ABNAETCA HEOOP UWDPOoBEIX NEHHEIX (YKWCEn), CUNTEE
BASMBIX HIBHE WNW  YHE NPEHRWMNCA B NamATH
KOMNbOTEPa. Ha puCcyHKke BBepxy BAOAHDE NPOCTpaM:
CTHEO NOKAMIHOD 8§ ABYX WIMEPEHMAY (B NNOCKOCTH CTpa-
H-P‘II..lhI-L HO B PDEaNLHOCTH QHD O0RIYHO WMBET MHOM W3-
MEDEHMMA,

Jnecs BXOAHOE NPOCTPAHCTED COQSPMMT TPH NOTEH:
UnaneHwiE 30HLI COOR, NpOHYMEROBaHHEE OT 1 A0 3
Brof x npuHagnesuT 3oHE 2, M NpW Bro Hanw4uw npo-
TRaMMa N86T HE BRIXO0e HenpHUeuneMold peldyneTaT. B
TO WE BpEMA NPOrpaMMi MOMET YyCNewHo CNpIBWTLCA
CO BXOQOM §, KOTOPWIA HE NPWHALNEMWT HW OOHOR W3
3oH cOOR.

Mporpammy NpoespmoT (TECTUPYIOT), BRINONHAR &8 CO
MHOFHMY BOIMOMHEIMW BXOOBMW W DEFVMCTPMPYA palyhb-
TaTel HA BeIXOfe. ECnW BO BPeMA NPOBEEKW Pe3yneTar

ObIN NpaEunkHGIM, OH OygeTr TakoBkiM BECARAR DRI MR
ﬁaHHl:lM H!Dne. UHHBHD onA GonsWAHCTRS nporpamms Te-
CTUPOBAHWE CO BCEMM BOAMOMHBIMKA BXOSaMM noTpeto
BANOD Okl MUNNMEDOLI MMNAMADOOR NET — CNEAOBETENE
HO, HAM HYMHO BRIBECTH BEPOATHOCTR COOEE HA OCHOBE-
HAM BRI0OpKA TECTOB.

Xotenoce Obl, KOHEYHD, 3HATE, KOTQE NPorpamMsma or-
KAMET B CREfY0WHA Pai, HO NPEACKAIATe ATO HEED3-
MOMHD B CHNY BHYTPEHHER HEONpefaneHHOCTH CaMoro
npougcca. Bo-nepesix, 378 HEONPEQENBHHOCTE oGy CNOB-
nEHA NOBEOBHMEM DHIMYECKHMY MEXaHWIMGE, onpegens-
OWHX NOCNafoBaTENBHOCTE TOMD, 4TO NOCTYNaeT Ha
BXO[ (HAduIBABMYIO TPAEKTOPWEN BO BXOOHOM MPOCTPaH
cTEe). HAKOrga HenNudA ObiTh YBEPEHHLIM, KaKWe BXOfkLI
OYAYT Bbibpadbl B OYAYVWEM, M DRINKWYHLIE BYOOLI MOTYT
BETPETHTLOR © PAINMYHOR BEPORTHOCTRN. BO-BTOpRIX,
CYWBCTEYET HEONPEfENEMHOCTE OTHOCHTEMNBHO pAIME-
PGB M PECNDNOMEHWA J0H NOTEHUWaNBHLIX COOeBR BO
pxoaHOM NpocTpaHcTee. Jase acnu Gul TpREKTOPMUA Gkl
na MIBECTHOW, MLl BCE DABHO HE 3JHANKM Ok, KOrga npo-
rpamma oOTHameT,

Takuw ofipazoM, NpeackalaqHMA O OyOYUME OWMdxax
NporpaMssl NEWXCOAMTCA CNWCHIBATE B BEPOATHOCTHLIK
TepMHaK. Mel MOMEM 3A08TLCH BONPOCOM! KAKOBE BE-
PORTHOOTE TOMD, YTO NPOrpaMMa yenewHo CnpasuTcA C
onpefeneHHBIM HMCNOM BXOQ0B, Npemge HaMm nNpouIoed-
aet ctor? Mnu: Kakosa ASpOATHOCTE, YTO CHVYaRHD Bl
OpaHHLIA BXOO OOYCNOBMT OWWOKY B paboTe nporpam-
wii? Ofa Bonpoca HacTo Nerko npecBpasoBare B8O Ape-
MEHHYID MEDY HAQEMHOCTH, T.8. B BEPOATHOCTE, YTO
nporpamsa npopabortaeT O£3 OTREI0E B TEYEHWE Dnpe-
AENBHHOrD BPEeMEaHM,

B peiyneTATE Mbl BeIHYMAEBHLEI CYHMTATE NpoUEcc ne-
pUOOgHYECKMY OTHAl0BE NpOrpaMMel B TAKOR we wepe
uCAYUSAHBIMe, KaK W OTHA3kI BNNADATYDEL To3TOMY MC-
NoNLIOBAHKWE BEDOATHOCTHOW MEQLI HANeMHOCTH ABNA:
ETCR HaWIteMHbIM,

OWWEKKW KOMNBCTEPHLIX NPOrPAMM
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CEHE [OKAIATENLCTBAX, TAPAHNTHPYH-
wisx, ¥TO nporpassa ByneT QyHKIHO-
HHPOBATH COTMIACHO JA0AHHBIM XADAKTE-
pHeTHEEM, DopManbibie METONL! NPHE-
nexnH Kk cebe winpokHR BHTEpec. XOTH
HX TPHMEHEHHE HB NPAKTHEE NOKa orpa-
HHMERD, OHH [DOIBOAsOT  HIGEKaTH
OWWBoK NporpaMMHpOBAHKE, BOIHEKA-
HHMLAX TPH PEAHIALMHE ANTropHTMOE H
Monenefl B nporpaMMisix NpoOIyETax,

K comanemmo, tpebDoBauna & npo-
rpaMMAM Tak®e Q0mkHEL GoOpMYTHRO-
BATLCH B BHAe GOpMALHBIX YTECDRIE
Al gpyresm cnosamm, noTpebHocTH
MNLEI0BATENA A0NHKHEI ﬁhITL Bhipase-
Hil HA MATEMATHYSCEDM HILIKE. 0 HE
npocTan ataun; ona Tpebyer TwaTens.-
HOTO pWb0pE ACNEXTON PEANTKHOTD MM-
pa, KOTOpLIC CEAVeT Omicats ka dop-
MANMBHOM RILEE, 3 TAKHNE NOHHMaAHHA
npakTHyccknx ocobennocTed npHIoXe-
HHR W camoro dopmansnoro siwes, B
ITOM MOpPOIteCce MOTYT BOAHIEHYTE
IJI.I.IHﬁItII. H HENLIN MRAPAHTAPORAT R, ¥TOD
3TH OlHBKH HIKOT 02 HE NPORERTCR MPH
INCILTYATALH TPOTDAMMEL,

Opyrofl MeTon, WHPOKD NPHMCHRE-
Mbifl B HACTONLLEE BPCMA (HANDHMED, B
CHCTEMAX YN DASTeHHA, HCNOMbIYEMBIX B
ABHALNI B HE MENCIHbLIX QOPOTAX) B 0o-
IBOUTOULER BOCTHYE BRICOKOGH MLTes-
HOCTH, JAEMOYAETCR B TONCPAHTHOCTH
¥ owEbkas, WIH IanpoexTupoBanHol
bwrounocTe, Oomn W3 THIHYMLIY
cnocobos npUMeHcHA NpHHuHna wabsi-
TOWHOCTH — NOPYHNTE  HECKOTRKHM
rpynnaM. paapaboTHHKOE COINETH He-
CEONBED BEpeHil nporpamsmed. [lpn oM
ECTh HAOEW IR, 4TO eCni TPYTHILL H J0mY-
CTRT owmbrn, 10 FTH owHbEn GynyT
paamiuiisian.  Kamnan sepcus  npo-
rpamMaMel NpeanarseT ceoll BAPHAHT npa-
BHABHOTO BeXoma, [TpennoxeHsbic Bhi-
XOmbl CONODCTARMAOTCH HA CTANNH Bbi-
paboTr ofitiero PEIeHHA, B DEIYILTA-
TE 4er0 NOAYMaETCR enHBI BRIXOD, KO-
Topeift Gy neT npasuTeHEIM, ecnn Boms-
HIHHCTBO BEPCHA TANTH OOHH B TOT Xe
PeIYILTAT.

Mo HexoTOPWM AAHHEM TAKDE paj-
Hoobpaine obeoneHBAET NOBOILND Bhi-
COEYHD HANERHOCTH NPH OTHOCHTENBHD
HEBBICDEHX 3ATpaTax. Onnaxko painuy-
HbIE [PYNMLI pa3paboTYyHKOR MOTYT O0-
OVCTHTE OOHN M Te e ownbks (Bo3-
MOMHD, BoneacTese oDmHx EyInTYp-
HELX TPAINUKR) 1M #e KoNnenTyansio
paumsise ownbRe, WI-38 KOTOPLIX
paInHMHBIe BEPCHH DYDY T OTEAILIBATE B
oanofl u Tol xe caryannd. [NMoyromy v
obiee pewnenne Hyner awmpaborano we-
BEPHD,

Urobe: oueHsTh HANEKHOCTH MpO-
FPEMMHEBIX KOMIUIEKCOB, TONCPEHTHRIX
K oiibkan, HeoGxonnMo BRABNTL CTa-
THCTHMECKHE KOPDENAIMH MeX Iy owmd-
KaMH painiuneix BepoHit. K comane-
HHIO, 3Ta 340343 OKaIbBAETCR HACTONE-
KO ¥¢ TDYOHO paspetinsol, Kak o no-

«CAWIYINN-Bx GypeT nepesiM AGBpHbIM PEAKTOPOM B AHMMMM, OCHAWBHHbIM Kak
OO0bIMHOR, TAK M KOMNLIKGTERHOR CHCTEMOR OTKMOYEHWA O0OLEXTA B CNyYac asapum,
HekoTopbie CRBLUANKCTLI YTESDMKAAKT, UTO HAJEMHOCTE NPOTDAMMHDW CHCTEME!
(BLINONHASMON HA COTHAX MHKDONPOLSCCOPOR W COCTORWEA Bonee yem ua 100 000
CTPOK) HE QOCTATOUHA, YToOL! OOECNEYWTE NPUEMNAMYIO U COOTBETCTBYOWYID Ak-
CTBYWMM cTaHaapTaM Ge30NacHOCTE DEAKTOPA.

Mk TEW OUEHHTS HLIEHMHOCTD, PaccMaT-
PHBAR BOW CHCTEMY KaK COHHOE LENoe, O
Yeat MLl FOBOPHAH BhLILLE,

Taknm obpaiom, ecnd opManbHble
METOIEI AOKAIATENLCTEE HE NOIBONHIOT
HEM TAPDAHTHPOBATE, 4TO NPOrpaMMa
Gyner Beerna paboTaTs NpaBMNBHO, W
ECNH METONL, OCHOBAHHBIE HA ToOME-
PAHTHOCTH, TAKME HE Jal0T TaKHx Ta-
panTwil, TO, OYERAJIHD, HE OCTAETCH HH-
Yero ApYroro, KaK NonkTATECH OHEHHT L
HANEWHOCTE HEMOCPEACTBEHHOD, BOC-
NONLIOBRARIIACL METOOEMH, ANEKBaT-
HOCTh KOTOPBIX CYHTREETCH OrpaHHYCH-
rofl. Yto we penarwoT B 3Tol Heonmpene-
newnofl cHTYVALRH OdHIBANEHLIE HOP-
METHRHBE OpPraibl o NONBIOBATEIH
nporpasMikiy NpoayEToR?

CyllecTavioT TPH OUHOBHBIX NOGXO-
ga. CornaciHo NepsoMy, OTKATbL, CHR-
aHHBE ¢ oWwHBEaMH B NPOrPaAMMHOM
oDeceyeHnl CHCTEM, CHHTAIOTCR wHE
NOAAOLTHMMCH KOJTHYEC THEHHBIM
OUeHEaM®s, i Takum obpazom Tpebona-
HHA K TpOrpaMMasm seHo He dopmMymH-
pyiotcA. Taxoll nooxom nonysMn B Ha-
CTORILIEE BPEMA ACBONBEHC IHPOKOE Pac-
npocTpanesne. Hanpumep, B rpasnanc-
poft aspanun PexomennatensHuifl map-
Eynap 25.1309-1A PepepansHol asia-
usorHol anvuircTpause CLILA onsob-
BACT «OpHEMAEMEICH CDEOCTEA U
YCTAHORICHHA COOTBECTCTBHE CHOTEM
HEROTOpLIM  (DenepansibiM  HOPMATH-
gaM B 0BnacTH aEnauMM. B Héem roso-
PHTCA: «0OTEAIM ¢ KATACTPODHYSCKHMN
NOCHeOCTEMAME  (HANXYILAS  KaTero-
pHA) D0AKHE GLITL HACTONLKD MATTORE-

PORTHBIMH, YTODE MOmHO BeNo cun-
TaTh, 4TO OHH He BYOYT HMETE MECTH Ha
NPOTHREHNH NCPHODA  INCITYATHIMN
BCEX NETATEALHBIX ANMAPATOR QKOO M
TOro we Tuna». [Mpeanaracmuifl komn-
YECTEEHHBIA KDHTEPHA COOTBETCTBYCT
pepoORTHOCTH oTkala e Bonee 10— 1a
yac noneta. [NMporpasmsl, oanEko, co-
BEPUIEHHD HCKTIOYAIOTCA M1 ITOTO HHD-
EYNTAPE, «MOCKOTEEY HE TPREACTARNRETCR
BOTMOMHEIM OLUEHHTE KOMWNECTRO WM
xapakTep nporpaMsmEsix owxHbox, xo-
TOPLIE MOTYT OCTATECR NOCNE TOTO, KAK
jascpuwicksl paipaboTxa, peANHIANHA H
TECTHPOBAHHE CHCTEMBI®.

linpoko nNPHMEHREMBIR  AOKYMEHT
Panworexanseckoll KOMHCCHA 0O a3po-
HasTHee « RTCA/DO-178A» asanoruy-
HEIM 00pazom HIDEraeT HOPMATHEOE Ha
NpOrpamMsioe obecneyenne CHeTeM. AB-
TOPEl ITOMC OOKYMENTHE, JAMEIGILIETD
TEXHHYECKHE HOPMATHER HIrOTOBRMTE-
M0, KOTOpLIA XO9ET NOAYYHTE CEPTH-
UEaT ABMAUHOMHON ATMHHHCTPALHH
HE CBOK NPOOVKINI, NBHO OTKAIhIBA-
HOTCR VERIATH KOMHUCCTBOHHBIE KpHTe-
PUE HAN METOOE! OHEHKN HANEHHOCTH
WK GEeI0NacHOCTH  KOMINBIOTEPHBIX
nporpams. BsecTo 3TOT0  KOMMCCHA
CHHTAET, YTO NpaBTbABIN NoOIXOn npH
KOHCTPYHPOBAHEK (CTPOMMA ROHTDONE,
nonpofHas OTHETHOCTE M TECTHPORES-
HHE, d TAKMKE AHINHI NPEALIIVIIHE OLUN-
bok) wsmeer Bonee pawHoe 3nadenne,
Yes KONHYecTBCHMLIE MeTonkl. OcHop-
HaR PCROMEHIRLHA OOKYMEHTA
aRTCA/DO-17TEA» 3axmioyaeTcs @
ToM, 4ToOb apaspaboTyiki HCNonkLIO-
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B&JTH CORHBIA NOOX0O K NPOFPEMMHOMY
obecneveniio: hopMynHposaHme Tpebo-
BaHHA, MOPRAOK NPOSKTHPOBAHKE, Dal-
paDOTEN, NpoBEREH W odopMICHHR no-
KymeHTamuny,. [Monyyaercs, Taxum ob-
PAIOM, 4TO NYYLIAR TAPAHTHA HAJEKHD-
CTH — 3TO NPOBEPHTS, HToBH B Mpouec-
Ce NpoexTHpOBaKuA W paspaboTin Guimm
NPHHATEI BCE MEPhl MPEUNOCTODOMHO-
CTH, No3BoNoLHe 30exaTs onGoK.

Hackonsko xopowefl  rapanTHed
MOKHO CYNTaTh Takue smepbi? Ouenng-
HO, He ouelib Xopoilefl: 0eNo B TOM, 4TO
We cyiecTeyeT yhenuTensHhx JoKaia-
TENLCTE TOMD, Y4T0 XOPOLINE METOOL
KOHCTPYWPOBEHHA W [TpOHIBONCTEA
BCEr[IA MPHBOOAT K COIOAHMIO NepBo-
KAaccHOW pnpooykoHs. Mul He mMomem
name ObITh YBEpEHBI, 4TO NYHLINE COB-
peMEHHLIE METONL ODECTIENHBAFOT IO~
CTATONHYKD HAIERAOCTE TPOIYEIGH,
npenHaIHaAYeHHON AR HCNONLIOBARNA B
Hanbones OTEETCTBEHHBLIX obnacTAx.

OTkas OT KONHYECTBCHHEIX OLEHOK
HAOERHOCTH NPOTPAMMHBIX NPOIYKTOR
HANATAET CCPBLEIHLIE OrpAHHMEHHA HA
MHOPHE NOTEHLHANLHO ONACHEIE CHCTE-
Mki, B ocobDEHHOCTH TEX, KOTOphLIE c1Ue
40 HaYaAna Hx ]I{[‘I’IJT}‘HTEIHHI{ 'I'['PE-“E}-'IGT
obueill BEPORTHOCTHON OLEHKEM PHCKE,
BeposTHocTH MOTYT GbiTh npenckaia-
HEl ¢ MpHeMnemoft TONHOCTRIO Ons §an-
Idecknx  pencnpaswoctel, obyconoe-
NEHHBIX MEXAHHYECKNMHE HAEIPYIKAMHE H
HanocomM. Ho nipH NoOnbITEAX OUEHHTE
PHCK TOID, MTO BCA CHCTEMA LIENHKOM
(T. €. W aMMapaTypa, H NPOrpaMMHOoe
obecneyenne) BWiOeT W3 CTPOR, robo-
PHTh O TAKOR TOMHOCTH MLl HE MOMEM.
CaMoe TOYUHDE, YTO MOMKHO CKA3IATH,
TREK 3T0 TO, YTO ObifIH IPHHATE BCC Me-
phi, yTOOL w3bewatTs owmbok. [NpocTo
PEKOMENIOBATE NONLIOBATBCA  «HAH-
TYHILHMH METOIAMAS — ITO HE IHANHT
pelETE mpobnesy. Mbl CnewmmM, oaHa-
Ko, noBaeHTh, 4TO Gbino Okl KOHEYHO
HEPAIYMHD OTKAIbIBATHCH 0T MCTOOOR,
NOBLILLAKILLIHY HATDCKHOCTE W Belonac-
HOCTh, TOMLKD NOTOMY, YTO Mbi HE MO-
WMEM TOYHO CKA3ATH, B KAKOA cTencHn
ol noneidsl. CTaigapTsi, NOOLIPRIO-
{IHE HX HCTIONLIOBAHHE, DAIYMEETCH,
noneikbl, HO OHP HE peluawT npobae-
MY, IAKMOUALMIVIOUR B Tom, uTobh
IHATH, YTO cHeTema obnanaet Tpebye-
MO HAOEKHOCT LI,

BropoR — H, KaK Mud NONATaeM, JTyy-
il — noaxon coctout B TpeBoBanim,
yTobul Ber cucTema Brima ckoHeTpyHDO-
BAHA TaAK, 9TO pONs OPOrPaMMHOID
obecneseHHA He OKalanack B Hell comM-
koM paxHol. « He cmiikom BamHoR»
— OIHAYAET, 4TO TpeGyEMaRn Hanew-
HOCTh MPOrpaMMHOro  obecneYyeHnn
MOMET DCTARATHCA NOROILHO CKPOM-
HOM, HO oHa nonwea GeiTE ONpeneneHa
0 Hawana SICCI'LI'I}'I!.TH.I_I_HH CHCTEML.
ZToT noaxon Ok NPpHMEHEH IPH CTPO-

HTEALCTEC HOBOIO ROSPHOrO PEAKTODE
«Cathyann-B» 8 Aurnmn. [dns avoro
ofLeRTa ToCTETOYNHON OKEIANACsE BEPO-
ATHOCTH OTEald NpPOrpaMMHOR CHoTe-
Mbl JHUHTE, pasaas 10—,

CVILECTBYVIOT NPOBEPEHHLIE METOOLI
OrpasHyYenns KpHTHYHOCTH nng modoro
KoMNOHEHTA, chnowuoro obfwexta. Ha-
MpHMER, TPOMBILLLTCHHOE NPEINPHATHE,
TEXHOMOTHYECKHE MPOLECChHl HA KOTO-
POM YNPAETRIOTCH FiaBHeM o6pasom ©
NOMOULLK KOMIOBKTEDE, MOoWeT BhiTh
obopynosano cucremami  Belonacio-
CTH, He IABMCRLLIME OT TPOTPaEMM 1ITH
OPYTHX KOHCTPYKETHRHO CHOMHEIX CH-
CTEM. ABApHRHAR NN Mpenynpesnan-
wag cucrema GezonacHocTH ofblYHO
BrnoanReT Bonee npocTre QYHEKUHN 00
CPABHENHIO © TNaABHOR cHcTeEMOA yopas-
MEHMA, I NOITOMY MOXET DbITh YOTDODE-
ta Gonee nanewio. belonacnocrs no-
CTHI2ETCR 33 CUET TOTO, MTO CHOTEME
npenynpexneHnA  apapuf  dyhxumio-
HANLHO NOAHOCTEY OTAETRIOTCA OT OC-
HOBHOTO TexHONoruueckoro obopyao-
BAHMA. OHH MOTYT ORTE NOCTPOCHB! HE
APYIoR TeXHHYecKoR OCHOBE HAM MHC-
MmoNEINBEETE ABTOHOMH LIg JATYHEN,
anBn,aI,thL' CHCTEMEI H BCTOMMHEN TTH-
TaHur. B 3ToM criyuag BepoSTHOCTE TO-
ro, 4TO W rMaBHAR TEXHONOTHYECKaN, H
NPEayNpeRNaroiian CHCTEMB BRI ADYT
13 CTPOA OAHOBPCMEHHD, MOMHO € TION-
HbIM OCHOBEHHEM CYHTATH Kpafine ma-
nofi.

Tpetufl NOOX0O IAKMIONAETCE B TOM,
4ToDbl MPOCTO COTMTACHTROA © WIBECT-
HBEIMH OTPAHRYEHHLIMH BOIMORHOCTSR-
MH i HENOCTATKAMN CORPEMCHHOTO NPO-
rpaMmMioro obecneyelny i 10BOILCTEO-
BaTLCH DOnee CKPOMHLIMH CTEHAAPTA-
sy ma GelonachocTs Bcell cueremel. B
KOHIE KOHUOR, obiecTro HHOTOa Tpe-
OyeT YpeIBLIMaAfHO BLICOKOA CTETmeHH
DeIONACHOCTH, DYKOBOOCTBYACE  HE
BNONHE PALHOHANLHLIMHA COOBDaMeEnHA-
M. B 370M CMBICIE XOPOLIHM NPHME-
POM MOTYT CHYEHTE MEAHLUHHCEHE CH-
cremul. MasecTHo, 9TO XMpYprH Oo-
BONLHO H3CTO JONYCKAKT ownbEn, nos-
ToMy Oeino Bei ecTecTeenHo npmuber-
HYTE K MOMOIHN EOMOBIOTEDA, SCITH
HMEHTCR I0BOIBHD VOeOHTeNbHbIC OaH-
HEIE, 4T0 OH HHCKONLED HE KVH#E HITH T3E-
HE HECKONBED NyMIDe, wem npodeccno-
HANLHLIA xupypr. Het coMHeHHRA, ¥TO B
ckopoM Gyaymem xupypriu-pofoTes Gy-
OyT NPOBOONTH ONEPALHE, BLXOORIINEG
38 PAMKH BOIMOMHOCTER YEnoBeKa.

ACCMOTPEHHBIE Tpe nogxoga

npobnene  BesonacHOCTH | Mpo-
rpaMMHore oDeCnedeHis MOTYT NOKa-
IATLOA OOBOITLHO PaI0YAPOBLIBANLLIN-
M. Kamnuiil w3 vmx  Haknanmmsaet
orpawvuennn mibo wa cTeness Gevonac-
HOCTH CHCTeMBbl, JHG0 HA CNOXMHOCTE
HCMOMBIYEMBIX B Hell nporpass. Bos-

MOXHO, YTO eONHCTBeHNBH cnocob no-
CTHMKCHHA HEoDXOOHMOTD KOMITPOMBC-
ca Meway DelonacHOCTRI0 W CTOMHOC-
ThiO JAKTHOMAETCR B asanuie cboes (nnu
HX OTCYTCTEHR) NPOrPaMM BO BPEMA 1Y
paboThl.

K comanenyio, Ml HE Pacnoiariem
AOCTATOMHEMNM KOTHYECTBDM MaHHBLIX,
qTo0L MOWAD OLIT0 NeTaTsH CTATHCTH-
weckie npenckasanin. Hudopmauns ob
owwbKaX B nporpaMMHOM 0BeCTIEYCHHN
PeOKD CTAHOBHTCA BoeoDIIEM OOCTOR-
HueM. KoMimasus omacasoTed, ¥To ormE-
LWIEHHE FITHX JAHHLIX DOHBPEANT HM B
koHEYpeHTHOR Gopebe. Eme Goneiue
OHH ONACAKITCA BOCCTAHOBNTE NPOTHR
cebn obwecTreniioe Mucume, OBHApY-
meiie omnboK B TPOrpaMMax Jom
MOTYT PacleHiTh Kixk CBHOCTENBCTRO
HINIKOMD KAYeCTBE NPOOYKIINN, NOTH HE
CHaMOM €M OHD MONKET CBHOCTENLLTBD-
BETE O TIUATENBHLIX I'Irlﬂlll!ﬂ}'[!ﬂl KOH-
TPOAH, NPAMEHREMEIX K BhICOKOKNIC-
CHOMY NpOTpaMMBOMY  obecneyerHio,
OnnaKo BCNECTEHE TAKDH CKPRITHOCTH
NN HAYHHAKDT OPMCHTHPOBATLLA Ha
HENOCTHRNMBIA B PEANBHBIX YCNIOBHAX
yposeHb GezonacHocTH. Mo MECHHIO He-
KOTODBIX COCUHANHCTOR, NPABNTENbLCT-
BEHHBIE OpraliIAuMl monsis ofsa-
TENBHO PEFHCTPHPOBATL o NyEIHKOBATH
NAHRLIT lﬁ OTEAJEX B I{H.HEL'I-JIH aT-
BCTCTHEHHBIN TPOTPAMMHABY KOMIINEK-
cax. Beenewie TAKHK MPABHI HCKTIOUH-
no Bul onacexne KomMnadul NPpENOCTAB-
NAThE HHopMa o chosx.

Kakun G obpasos mn Gum nobn-
Thi ITH JAHABIC, HAKOTUTCHHRC B OoCTa-
TOYHOM EOJTAYECTBRE, OHW CO 'II{!'I.'.MI'.‘.‘H“1
nnxmr}rr I'I'[‘Iﬂm“'l’ll lnﬂl'."-ll:f,‘TBl!‘l{llL!n
ananuy ¥ppeKTHANOCTH PAITHYHLLY Me-
Toaos paipaboTEN N BepHgRKALIK NPO-
rpassd. T HHQOPMANME  DOMOWET
Tak®e yeraHoBnTh Bonee hbexTHnnLe
METOIR OUEHKEN HANEWHOCTH nNpo-
rpaMMibIXx  cicTesm. Tak, aonR npo-
rpaMMROTe OBeCneucHHR, KOTOPOE HE
Lo B AOCTATOUHON Mepe CTaTHCTHYC-
CKH MPOBEPEKD, NPHEAMNEMLIE FAPAKTHH
BernnacHocTH MoK Dul BLTE NpHBEsH-
FdHE K ARMEIM H'[!IIIHM l'[!vEHIII[ﬂH. 14-
BHCRIINM OT CAOXRHOCTH Nporpams. He
HCEMHNEHD, 9T0 noaofusfl noaxon no-
IBOTTIAT CYHTETE RMNOIHE PEIYVMHEIM H
TakHe TpeboRaNHA K HAOeRHOCTH | De-
DNMACHOOTH I'IPOI'[IH.MM_ h’l’!lT‘DI_'Il-lL' B HA-
CTODHILEE BDEMA NPpeACTARNEHTCR COBED-
LHIEHHD HEBEPORTHLIMH.

A NOEa Mkl TOTEHE © Dl:TﬂfH'.IH{Hﬂ-
CTHIO OTHOCHTECA K mobuimM yTeepxIc-
HHAM OTHOCHTENBHO ODECTIENEHNR ONCHE
BLICOKON RaIeRHOCTH, YUHTLIBAA Bli-
CORMA YPOBEHL CIAOMHOCTH PAIIHUHELX
TEXHHYECKHX CHCTEM, JOCTHIHYTRI
GnaronapR KOMNBIOTEPHRIM TPOFPaM-
MAM, MBI NOTAraeM, 470 pEIYMHO BeINO
Ot K 3THM YTBEPXICHIAM OTHOCHTLCH C
Dl'lrl-cﬂ(.‘.,"ll!ili{[}n CTeNcHEK HEJOBEPHH.

Hayka n obuecmt
aifka i vouecnioo

VYempanenue xaoca
8 Aasepax

PAIHUIHOHHO cyHTAETCH, YTO N1d-

IEPEE WUTYYAIOT «MHCTLIMN CRET Ha
(HHECHPOBRHNBIX UTHHAX BOMH © MOCTO-
aHHOll wETeRcHBEROCTRMD. Onnaxo dax-
THYECKH HHTEHCHBHOCTh CBETA, HITY4a-
£MOTO N2IEPAMH HEKOTODBIX THIOA, 4i-
CTO NOOBEDMeHE cnyuafiubiM QayKTYR-
s, Pamkapum Poll @ ero cTyoenTs-
mannosyAks Jeneoa Dnnne w Kpscina
Meata i3 TexHONOrHYECKOTD HHOTHTY-
Ta WwTata HopakKns NuITATCR HaliTH
cnocobel ynyvilenus cTabunsHocTH na-
MEPOR, CENOHHLIX K XaoTHYeCKON MDIOY-
TIALKE BRIXOTROR HHTeRCHBHOCTH. Mm
yoanock B 15 pad yoyumETh cTabnme-
HOCTH BRIXOOHOR MOIHEOCTH HEKOTO-
PHE THOOB J&3EPOE.

Heenenoratenn paboTaloT ¢ WHPOKD
PACHPOCTPEHCHHRIM TAICHOM HA WTTPH-
csp-AmoMuHueBoN rpasate (MAN) ¢
NpAMECHID MOHOB Heoausa (Nd), koTo-
phill dHaKAYHBACTCHY (TO ECThH BOIOYH-
OBETCH] HITTYHEHHEM OT APYTOTO OHOMI-
roro nazepa. Taxofl Nd: MAT nasep -
nvuaeT B nndpagpacioft obnacTw cnexT-
pa (nmaHa pomHk 1,06 sEs), 0 ans mo-
myyenna Gonee KOPOTEKOBONHOBOTO 3€-
NEHOTD CBETA HCMIDJRIYETCH YOROSHHE
YACTOTH Ero MITYUeHNA (M, chegosa-
TENbHO, COKPALICHHA [IIHHL BONHB
BABOE] B COCLMANLHOM HEnHHeHHOM
A YIBAHBRIOIIENM S KDHCTAINE.

Yapoenne 4acToTsl B HenmHiehRHOM
KDHCTRAIUIE NPORCXOORT  HERASAnLHO
H3-38 TEK HEILIBAeMOR 1eneHof npobne-
Mei: o Mepe npeoBpazosanns widpa-
KpacHOID WanyvweHHR B JemeEHOE HITTEH-
CHEHOCTE CEETA HaYHHAEET CNOHTAHHO
HCTE TIIBATE XB0THYECKHE DCLIITAINN,
Takwe w»e xaoTiueckwe QAYKTyauE#
BOTHHEAKT TIPH NONLITEKE NOOHATE Bhi-
XOORYIO MOLWIHOCTE NA3epa 38 CYeT yee-
JTHHEHHA MOILIHOCTH HAKAYKH.

Ies roga wazan Pofl B e1o cTyaedT
ODHAPY AN, Y4TO OHH MOTYT NOOARMT I
KEOTHYECKHE OCUHUTRIIHH TYTEM TILE-
TI"_"II.1.IIﬂn HEII:T]TI!Iﬂ.Ii.H Fraonoro noose-
WHA HETRHeERHOTD KPHCTANNA, NPH 3TOM
yerpanmoTed whderTh cnyualiol no-
ARPHYALHY, TPEROOAILNe ¥ 3enesof
mpoBnese. Ho yTo npouiofneT npa H3-
MEHEHHN MapaMeTpoB HacTpofikn?

Koroa yuelsie HENANH WCEATE cnocob
OHHAMHYECKON HACTpOMKH ONE Henpe-
peIBHOR cTabHANIauHE Xa0ca, ORN BOC-
NOALIOBAINCE HOBLIM AHATOTOBBIM ME-
TOOOM, HAIbiBAEMBbIM CTaOHMWIALNER
18 CHET HEPeryIRpHOR MponopUBoHA k-
wolt obpaTHof caaan. B sToM meTone
Hepel OIHHAKOBRIE MHTEPEATL BPEMEHN
HIMEDRETCR HHTEHCHBHOCTE GYKTYH-

PYIOLLIET O HINYYEHHA Nadcpa. 3aTemM pas-
HHIBI MCHIY HIMEDCHHBIMHE BETHYHHA-
M B HaDOpOoM ONOPHBIX IHAYEHM Nepe-
BOOATCH B HeDonbuwe BO3OERCTBEE, KO-
TOPLIE MPHHYKOAKT NaIEp HIMEHRTL
HHTCHCHBHOCTE NEPHDIHYCCKEM o6pa-
I0M.

Takofl meton cralunmiatme okasan-
CR YCNeUWlbIM, HO TONLKO A0 ONpene-
newHolt crenenn. MonwiTEa wecnenosa-
Tenefl 13 TexsonornaecEoro HHCTHTYTA
YBEMHYHTE MOLIHOCTH HAKAYKH B Made-
PAX IPHBEIA K HOBOMY MONBENEHIID Xa0-
ca, QIHEKD HEOMHABHHD NOREHNACE TE-
operudeckas paborta A, UUeapus w
M. Tpuangada wi Meenenosarenscxof
naboparopun BMC CUIA, nocesiies-
Han ynpasacHHo HecTabHMbHBIME Op-

OTHYECKIX ﬂl.'.l'lM}'llll!HHn.

Pﬂﬂ c0 ET}'.".'-ICHTEMH RBENMH TEKHE K=
0kl ¢ KoppekTHpoEkol owmbEn B cROKO
nporpasMMy, YOPEENRIILYID JTaICPOM,
3d CHET HErD MM yoanock 8 15 pai noesi-
CHTh CTAGHTBHOCTE HHTEHCHBHOCTH W3-
NYYEHWA Nalepd 3@ BpEMN NOPRIKA He-
CEONLENX MHIYT. Kpose TOro, ans ta-
kol cTabunuiamm noTpeboBanoce co-
BCEM HEMHOID JONONHMTENLHON 3Hep-
THH — Beero 2—3% MOWHOCTH HAKaY-
EH.

«ITOT NEIEPHLIA IKCOEPHMENT MOKE-
ILMBAET, HACKONLED PEIYNLTATHEHLIMH
MOTYT BbITh MaTEMaATHYECKHE METOMbI
B YHOpasacHEH penuielHRME CHCTEMaE-
MHw , — 3ameyaeT Wsapu, nomyurswi
naTest Ha ceoH amroputm. B HacTos-

JENQA TWNNC, cTYREHT-AWNNOMHWE TexXHONOrHWYECKOND MWHCTHTYTE WTaTa
AxopHsun, CNEAWT 38 MHTEHCUBHOCTEID MINYYEHUA Nasepa, KOTopaR oTobpama-
ETCA HE JSKpEHE OCUMNNOTpaCDa B BMOE XAOTHYECKMX «BCNbluexs, (doTo:
M. BappeT, TeXHONOrWYECKWA WHCTHTYT WTaTa [Ixopasmn.)

GuTamm. MeTonsl, ONHCAHHE KOTODBLIX
[TPHBEAEHO B 3TOR CTATHE, NOMOITIH De-
LWATE BOIHHKLIHE Mpobnessl,
Mcnonkayn Kookl ¢ KopperTHPOBKOR
ook, Mesapu n Tpeannad paipabo-
TAMH ANTOPHTMEL, NOIBONAHMIHE NOMO-
ABMATH MECTHRIE BCMTBILER Xa0CA B 1IH-
POKOM ORANAIOHE HIMEHEHHR OCHOBHEIX
napameTpon. B peayneTaTe 3a CHET W3-
MEHCHHR TOMLKO OOHOMD NETED MOMLaa-
IWETOCH  PeryTHPOBAHNKD  NAPaEMETpa
(HEnpiMep, MOLLHOCTH RAXAYKN) MiTe-
METHEH MOTYT YOPABNATE MOBEOCHHEM
ofvexton Ha HecTabunwiinix opburax,
Takol NoAXOO MOKHO THKRE HCNO/IEI0-
BaThE AN8 EKOoMDesicalili| CJ]}"-IEHJ![‘I[D
npefida, BOIHHKAIOLIErO BENEOCTRIE Xa-

iee BPEME OH JEHAT NONCEOM ROIMOM-
HBIX OPpUMEHCHNUHA 3TOrN0 NOOXOOA B OpY-
THX I:]EJIBETIII.. BEJTHOYAR Wpﬂ.k;"ll:l"lc
EOCMIYECKNMHE CTaHUMAMNE HE CTAUHD-
Hapibix opbiTaEX, CHCTEMEMH YyTIpaBRae-
it NOTOKOM MRHIKOCTH W NPOUeCcamMi
TOpelnN, & TAKKE CTHMYNINTOPAMMN cep-
acudof pesTensHocTH, Poft, co caoehi
CTOPOHLI, MPOACNMEAET HIVYETH BOIHN-
EAMOLIHE B Aa3epDAX W B CHCTEMAX BO-
NOKOHHO-ONTHYeCKEOH CBRIN  XaoTH4e-
ckre sanenns. [ToucE HOBRIX NCTONHH-
KOB XAOTWHECKOTD NOBEOEHNA C 1EMThIO
Hx HellTpanHIauni Teneph yxe He ARIHE-
eTca npobnemoift.

Auzabem Kopxopan



Hayka B KapTHHKax

Busyanuzanus
OMOJIOTMYECKUX MOJIEKYII

sobparkeHunsa, nonyyaembie ¢ rnoMolbo KOMMbOTEPA,
nomMorarmT MccnegosBarb CTRYKTYRY
OHONOrnYyecKkmux Monekyn
U MPOHUKATb B TaWHbl CIIOXHOIMo
XUMUYECKOIr0O COCTaBAa XXUBbLIX CyUecTB

APTYP O>K.ONCOH, OQEMBUL C.rYACENN

JIAR, HAdBBACMBIA OKHOM AVILN, ABARETCR FMaB-
(( I HbIM CPEACTROM, € NMOMOIWLKY KEOTOPOrO MOMKHO

MOHATE BCH TNVOHHY i CIOMHOCTE OKPYRAKILETO
Hac Mupax. ITH cnosa feonapaoo na Bunun co soe BRIpain-
TENBHOCTREID OTPAKANT TECHYH CBAL MERIY TPCHHEM YEeno-
BEKA Tl €MD OCOIHEHNEM BHIMMOrD Mitpa. OoHako coBpemeH-
HAR HAVER YACTO HMEET NeN0 ¢ 0D BERTAMI, HE BHIMMEIMI Ye-
NOBEYECKOMY TNaly. XuMukn 7 ONOXAMHEHR, B YacTHOCTH, HC-
NLTHBAOT DonkLIme FTE‘T.":'.'I'E-"CTHH H3-33 TOTO, YTD HE BUOAT
MONEKYN, KOTOPRRIE NOONEXKAT HAYHEH KD, .ﬂCTaﬂlf MONEEYNAP-
HOM CTPYETYDRI Ha ATOMHOM YPORNE HE NONNAKTCA Habmome-
HITKD OAME MPpH NCNONBIOBEAHNH INEKTPOHHOTO MHEpOCKONDA.

B nocnenune roakl; OOHAKD, KOMDBMOTEPHAR TCEXHOMOTHSA
CAENANE BOIMOKHBIM TTOMYHYCHHC ANMOTHE MPHCMTEMEIX W HO-
CTATOMHO TONHBIX ¢ HayuHOR Toukn IpeHits iobpamen i Mo-
NEEyn. FTH N300paAKEHNA NOIBONRIOT DHOXHMIIEAM H MONERY-
NAPHLIM QRONOTAM IPHTENLHD NPEICTARMATE CeDe chomHLIe
MONEKYAL, MPOIMBOONMBEIE MIERKIMN KneTkamn, Komnsio
TepHAR rpadMka NOMOracT, HanpuMep, NPOCICaNTE, KAK aH
THTEMA OTHICKHBAIOT B OPFAHITIME Yy ReDOAHBME MONEKY TR i
KaK QepMeHTE COANAIOT HYRHYID CPeny ons ToM iwWiH HHOR Xi-
Mudeckodl peaxunn. Harnsnnas k@8pTHsa CTPYKTYPhl MOMEKY-
Wl MOXET HIMETH KOHUCNTYANLHOS IHawenue [pusep To
MY — inobpamenie npyemupansiof crpyRTypa JHE , onyve
mrkonannne T, Yorcomom i & Kpukosm, pesomounonisam
POBARLICE NOHIMAHNE YemoBeyeckoll HACHEICTEEHHOCTH 1
NpHPOOE FreHeTHYCCKNX 3abonesannil.

Hexonume nanmple D8 NOMyYeHnA miobpamennfi Monexkyn
l-.'Df‘rH['lﬂ.HJTE'# pain HHHBIMH ciiocobasmu. Ha ceronrammmil aeHs
Hanbonee PEIVNETATHEHEIM H1 HHX ABNRCTCH PCHTIEHOCTPYK-
TypHEHt anamm. Tpa sToM EpRCTANA, comepsamil mysae-
MEIC MOACKY NI, MOOBERTAETCH HHTEHCHBHOMY PEHTINEHOBCKO-
My t‘ﬁﬂ}'qEHlllﬂ. OIaNEMy XapaKkTCepHYKY ONA JaHHOICe Kpi-
CTANNE KAPTHHY DACCERHIA, KOTOPYIO AHAMIANDYIOT MaTema-
THYECKN, YCTAHABMHEAR NPOCTPAHCTBEHHOE PACMpeIeeHHe
IMEKTPOHOB M TAKNM L."'IGFI-'J JOM NONOMKEHNE KARIOMD aTOMA B
MOTEKYIE.

Apyrofl noaxoen K onpeacacHinie MOaCEYAAPHOR CTPYKTYDE
MPEICTABRMAST ANEPHO-MATHITHO-peIoHaAHCHAR { AMP) cnéxr
pockomis, Pacrsop, conepsatiuil wcchenveMsie MONCKYIR,
NOMEIUACTCH B MOLHOE MAMHHTHOES NOME 3aTem OH NOABEPTa
ETCR HMOYILCHOMY DANTHOMACTOTHOMY OONYVYEHHID, B DEIYTh-
TATE YErD AAPE ONCPEICNCHHBIE ATOMDBE HAMIHAKOT WINYYaATh
CODCTHCHHEIC PATHOBOTHEL HA YACTOTAX, JARUCRLLINK OT WX No-
KANBHOrO XHMIMECKOro okpysennn. Ha ocHoRasnn IHavesiti

ITHX HYacToT ONPelcenmOTCH NMPHMEPHKLIE PACCTORHMA MEE DY
ATOMAMII B MONEKY NC ObseNNHAR TAKNE NAHMEE C IBECTHEI-
M XHMHYECKHMH CROACTRAMM MONSKYML, MOMHO YCTAHO-
BHTE MONOXKEHHE BXOIAMINIAX B 28 COCTAR ATOMOR

HMHATALHOHHBIE HIOEPAXKEHHH mosexya nocmpo-
Elibl CpedCmadMi KosMasiomepRol Spagece. Obujell aud ai-
PYea MM yNooeiuynma ve1oaexd (BRHIY) COCMas1en no oan-
HbIM Jaexmponnon sukpockonun K, Crosayndom wis Kopo-
Aeacxost wncmumyma u O XEzaywdos w1 ¥ancatbexoso
wuusepoumema (leeyun): anasentst Koycoobpaibas cepo-
yeaunad, CONepIAYAT JENEMUNECK I MAMEPIGA, B OXPYIND-
ujan e¢ cghepuveckan ofodoucg, Canisisanie 1exapemeensosn
npenapama ¢ JHK (cnpasa) gao0pexce o ro Ommb i pesmese-
HOCHpyKmypHoso ahaaicia, nogywennsis P [Texepconos ui
Kanniopruiickozo ynuaepcumema & JToc- Andxeaece. Jexap-
Ccmay omeeNaem ofaacmes apcoKel JAEKMPONNOR LIMNOC-
M (3ENEMLIA W SReATLIA uBeTa) anympu sMarol bopaidu
AHK (TesHbie Inpes).

a4
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PEHTTEHOCTPYKTYPHBIH AHAJTH3 nojsoasem noay-
yumb unfopMaguio, Heobxodusmyro 048 NOCMPOENLS WM Lma-
HUONNDE KapmuNbl MOTEKYAbI. Paccesnue penmzesoscxosn
winyvenus ng xpucmasae [JHK (chena) anaaniupyemes ¢ no-
MOWHRIG KONALMIMEDT, YMO EHLT8A5EM pacnpedetenue 11ex-
mponns a xaxdod sosexyae JHK, Cemua aunuit evxpye ofi-
Aacmell aMcOKOE IAEKMPONNOE RAOMKOCTE (CNDABA) AOKE-

B Teuenne NOCACAHAX HECKOIBKHX NCT COCIMRMHCTE NO Ma-
TEPHATOBCACHHID pajpaboTany ewe oone MeTon Habnonenns
ATOMOB B MONEKYIAY, HaIkBacMbI ckannpyiouiel MEKPOCKO-
nueil. Monekyay GUECHPYIOT Ha NNOCKO NOBEpXHOCTH M CRa-
HHPYIOT €€ MCNOR, KOHYHME KOTOpOH HMEET TOJLIHHY B He-
CROMLED atosmos. Llens ofpatiofl cBRIN NOIBOINET KOHYHKY
HITIB CTCOOBATE CTPOTO NO KONTYRY KAXKAOND ATOMA, «BLIpH-
coabiBag» ero Gopmy. C moMOUILK NOCNEA0BATENEHLIX CEAH-
COB CKAHHPOBAHHA NOCTENCHHO CTPOHTCH TPCXMEPHLIN KO-
TYD COHON CTOPOHE! MONEKYLI,

Bie TpH paccMOTPERHBIX METOOAE MOIBOARIOT MOMVYHTE OF-
POMHOE KOJIHYECTEO JAHHLIY, KOTOPLIE HAMHOTO NErie HHTep-
NPETHPOBATS, L/ HX MPCODPAIOBATE B BHIVANTLHYIO HOPMY.
Ho Toro kaKk KOMNLEOTEPL NOAYYWTH WHPOKDE PACTPOCTRE-
HEHHE, YYEHRIC JATPANHBATH HEMATD TPYIA HA AHANNHI HHGOD-
MALNH, TPeACTARNAeMOH B pRne Tabmu, rpadEkos, ocumnno-
rpamMM B doTarpadiil, a 3aTesM No NONYYeRALIM PEIYILTATAM
NENanH METANAHYECKHE WIH MIacTMaccoseic Monenn. [lo-
CRONTBEY Takas paboTa oYeHEs TPYNOEMEAN, MOMAD OBI0 fEy-
Yarh TONMBKD ReQonmkorHe MOMEKYNRI, conepXaume e Donee
RECKOITREHX [IECATEOD ATOMOB,

HecnenoraTenn GHONOrHNECKNX MONEKYN, KOTODBE CONED-
AT NOPANKS 1? — 10° atomon, cranm NOATOMY AKTHEHO NO-
NMEIORATHCA NEPERIMA koMmeioTepasi. B 1947 r. P. Munuscks
13 YVuupepcntera wt. TMencunspanns paipaboTan ananoro-
BYH) RBIMHCAHTEALHYID mMammiy XRAC, npenHaiHauseHHyio
ana npecbpalcBanAR OANHLIX, MONYYACMEIX OpPH PERTTEHO-
CTPYETYPHOM 3RANTHIE, B TAKYIO hopMy, No KoTopofl Nerko cy-
ONTE O MONERYNHPHON cTpyEType [10 Mepe pasaiTHR BRIMIC-
NUTENBHON TEXHHKH YREIHMMBANCH H DAIMAX HAYUHBIY TIpO-
bOnen, pellaesbix ¢ €2 NOMOILLID. Cospeseniibie nHpOakie
KOMITEIOTEPR, HCAOMBIVEMBIE B KOMOLIOTEpHOR rpaduke, na-
T BOIMOKHOCTE NONYHATE NeTANbHbIC H30GpameHHs pajHo-
O0PaIHEIX MEKPOMONEKY/T, BEMTIOYAR GepMEHThHI, aHTHTENA 0
Aa#e LETBIE BHPYCH.

Isagem pﬁfﬂﬂ.-lﬂl‘fﬂﬂ! AMOMM 8 MOAEKYAE; ]d!‘ﬂh Hpﬂﬂfﬂl‘.‘-
HE WIODpUINERIE HenDMINOE ROPH OCROSINER SVOREN — Dide-
sun. HioOpaxenue, ROCMPOSHNGE U3 REKCENDS (HA CaBIyH-
weld crpammue), daem  Gosee  pemaRcmuveckyro  dax
HEAOGENECKOND BOCAPUATS KAPMURY MPEXMEPROZO P no-
AOMENEN AMOMOE, NO OA% W20 KOMAbomEpy mpedyemes
HOIBIEe PICYPMAOE SDEMA.,

Jlma noCT pOCHHA HI0DPAXKEHHA MONEKYT DDRIMHO HENDILTY-
HOTCA [BA NPHALMITHANEHO OT ANYAHLIERCH APYT OT ApYra rpa-
thuueckHx MeToaa. B onwosm 3 HHX Wiobpamenie CTPONTCR M
MHHAMN, NPOBOOHMBIX OT TOMKH K Touke. B ipyrom wiobpawe-
Hie DOPMHPYETCH 11 NNOTHO PACTIONOKEHNILIX OT IEALHEIX T0-
YeK, HAILIBACMLIN MHECENAMM, WOM eMenTamy nobpaswe-
HitA, Kamasill 43 3THX METOA0B HMEET CBOM TPeHMYLLECTBE 1
HenocraTeu. [ToCkONEKY MHHHK MOMHO TANATE, YKA1A8 o€ No-
NOMCHHE OTHOCHTENRHO ABYX OCe (BCPTHEANEHOR | FOPHIOH-
TANEHOA), ANCTIIEH, CTPOALWHE WIoOpamcHse Wi nuHEA, Mo-
YT OUtHL DLICTPO NEPECTPANBATE CF0, NOTBONAA TEM CAMBIM
HCCMICAOBATENH MEHHNYNHPORATE WIOOPEXEHNEM B HHTERAK-
THBHOM pemume. ducined, GopMupyIoLmMe H100pasKeine Ml
nuxcenos (0BBIMHO 3TO UBETHLIE MOHWTODKL), TpeDyioT Bonk-
LIETD BPCMEHH HE NOCTPOCHHT “KADTHHKWY, NOCKOTBKY KaK-
OOMY €€ MEMCHTY HYMHO NPHNKCETE HEKOTORYI BEAMUHHY,
COOTBETCTBYROLUYHD HYRKHOMY LUBETY, obuuHD MOHHTOP Pac-
nosaracT Gonce YeM MHATHOHOM NHKCENOB. JaTo AHCONEH,
CTPOALLHE HIOOPAMEHIE HI MHKCENOR, MOIYT HMHTHPOBATE
TAKHE H!Dﬁpﬂ!lﬁmhlﬂﬂt NPHEMEL, KiK CRETOTEHE M OTTEHOK,
KoTOpbie aenawT wiobpamenue SGonee peanucTidHbIM,

Ina Toro uTobsl nocTpanTh maobpamenie wivuaeMmol mo-
NEKyNkl, BHAYANE CODMPaOT HuhOPMALHED O 68 CTPYETYDE, Y&-
II¢ BCETD MY TEM PEHTreHOCT PYRTYPHOI o ananusa. Pedtretos-
CEOE HINMY4YEHHE paCCeHBASTCR Hanbonee CWILHO TAM, THE
MAOTHOCTh WIEKTPOHOE CAMAN BLICOKAN, T. ¢ BOITHIN ATOMOR
B Monexyne. Cnenosatensso, obnactu, B koropoix oBnapy#i-
BAETCH BLICOKAR INEKTPOHHAN MJTOTHOCTE, REMRFOTCR aTOMS-
MH, & YMACTEH, '€ OHA HIGKAN, NpeacTapnatoT cobofl mycto-
Thi, (T NOMOLIEIO IERTPOHACH MHKPOCKOITHN MOMHO MOMY-
YaTh aHANOrEMHLe, HO Donee rpyGole TPEXMEDHBIC KapTh
WIEETPOHHON MAOTHOCTH, HE KOTOPLIX OTIEIhHLIC ATOMLL He
BLIABIAKOTCAH. )

Tak ®e KAk KapTorpadsl NPOBOAAT HA KADTC HIOTHICK! {n#-
HHI NOCTORAHON BBICOTE! ICMHON NOBEPXHOCTH HAI YPOBHEM

BW3YANTW3ALMA EMONOTMYECKWX MONEKYN ar

sMopal, ¥To0s BLIACIHTE BOIBLULEHHOCTH H OONHHL, KpPH-
craanorpadbl HCHONBIYHOT KOMNBIOTEPHbIC rPagQIIEcKHE VCT-
POACTES ANKR PACHETA 1l HATIRMIHONG NOCTROSHWA rpanivYHoR
NUBEPKHOCTH, OTaeAsowedt aToOMB OT NYCTOTO MPOCTPaH-
CTBA. Td NOPEpXHOCTh MOoseT DuiTh Hiobpaschd 8 Bunc
MNOTHOTO MEPETTETEHHA MTHEHA, HANOMHHAKLUET O KASTEY [1NR
OTHUL. 3aTeM ¢ NOMOIWES rpadyeckofl NPorpaMMEl UENOYKY
ATOMOB «NOATOHAIOTS B 0o0nacTs, OrpasiderRHy IToN no-
BCPXHOCTEI, COENYA COWHLIM EOHTYPaM, YEaladHHBIM TaH-
Hbiv OO ANekTpolHol NACTHOCTIL.

Haobpamenns, NDCTPOEHNLIE W MEKCEN0E, NPeNcTamnmT
PEIVIIETATE PEHTIEHIOCTRYKTYPHOTO anania Gonee narna-
wo. Hanpusep, pasiHYHbBIvM IHANCHHEAN JAHMEIX MOMHO NpH-
MiCaTh L'Illl‘ﬂli¢$"ﬂ.‘1.‘h"|'ﬂ.‘ IBETA W ONTHYECKHE XAPAETEPHCTHEH.
Ha KapTe MEKTPpOHHOR INOTHOCTH AHK, npisegesHof wa
€. 35, YHACTEH MONEEYNLI, HMEIOUWNE BRCOKYIO WIEKTPOHHYIO
MAOTHOCTE, HEMPOIPANHEIE W UBETHRIC, 8 O6NacTH ¢ HHIKHMHA
e THIMEHUAMM KARYTCH npospavibivi, C nOMOLILIO poLec-
¢, HEIBEAEMOrO nepeaavell obsema, rpaduveckas mporpam-
ma Gopsipyetr miohpaKenne, KOTOPOE HMHTHPYET XapaxkTep
MPOXOAIICHHE CBETA HEPL) obwexT, obOnanaoIED ST HEIMY
oIrTHNeCKEME cBolcTBAMH. K COMANEHHID, NPN MOCTPOCHHA

H30DpEKEHHA NO METONY NEpeadl o0beMa YNOONT ropaiao
'Elﬂﬂ'l:ll]’l,‘ SpEMEHII HA BLIYHCTTCHHA MO E.']}E!BHI.‘HHH} C I'ID.I'I}"I'EI'IH-
en iaodpaxennil w3 mimui. YerkocTs iaobpamedin 10CTHT -
CTCH 38 CHMET CKOPOCTH MaHuny/IHpOBAHWE HBHEUIHEM BHOIOM
MOTIEKYITEI,

Ecnu KOOPDIMHATH ATOMOR, BXOOHIMX B COCTaR AaHHOR MO-
NEEYNbl, HIBECTHIEL, I(OMI]hIQI‘Ep NOIRONRET HHEIIH'JHFI[II!-ETI:- L=
painmuEbivE cnocobami. padiueckre CHCTEMB, NPEIHATHA-
YEHHBIC INA NOCTPOSHHA mobpaxkenuil Monexyn, MoryT ho-
EYCHPOBATL HIIH YNPOIATE KAPTHHY MODERYIRPHOR CTPYETY-
phl, COXPAHAR TIDH FTOM BCWO HYRHYIO Huhopmauwo. BrHoxn-
MHEH YaCTO HEXOORT MOSTed HkLI M nle(.'..".I.tJlHlb EMWHHMHHE
NOAHNEnTHOHOA penH Genka B KOMNAKTHYH TPEXMEDHYIO
crpyeTypy. . Psmapocon w3 Yaneepcnteta Jlbroka minpo-
KO Nponarasiiponans npocTof, Ho noBomsnD hhesTuaHbI
MeTON rpadHYeckorD NPEICTABNCHMS NAHHBIX, O3BOTIHFOIIMA
YEHAETH RECh ITOT NMPOUSCEC CROPAYHBAHNA, MHHYR CIHOMHYIO
118 BOCPHATIA KAPTHHY HA YPOBHE OTAETLHLIX aTomoB, TTo-
JyHaroleec B pedyIbTaTe «neHTONHDe s HI0GpaseHne NoMo-
raeT KNaccHPHUHPOEATE MHOMKECTBO DENKOBBIX CTPYETYP M
CHECTH HX pazHOODpaINe K OTPAHHYEHHOMY YHCTY OnpeneneH-
HBIX THNOB CEDDB‘[HBBIIH:!.
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KoMnsoTeps! NOMOTa0T Tak#e B WIYYEHHH (opmil Gio-
AOCAYECKHX MONERY T, UTO B CBOIO ONEpedk MOIBONAET onpene-
MATH, KAE OHK BIaRMOOefcTEYIOT ¢ OPYTHMH COENHHEHHAMM.
Npocretiuni cnocod onucanns Tonorpadiui (RHEIHIX O4ep-
TaHuil) MONEEYITE! CBOJOHTCH K NOCTPOCHHI MIOOpaMcHHUA C
NPOCT PAHCTBEHHLIM IAMNONHEHHEM, DTOT METD 1AKMIOMACTCH
B TOM, 4TO KOMNOBKOITED «PHCYET» ATOMLI B MONEKYNE B BUOE
WAp0RE, PAOHYCH KOTODLIX OTPAXEKT, HACKONLKO OHH MOTYT
1I['|i1|'."'.'IIE}KﬂT!uCﬂ APpY¥T K Aapyry. ”-[Hl AJCKBEATHOM PacnonoMe-
HHH BCEX LIAPOR CO304CTCH OMEHE YETKAR KAPTHHE BCefl sone-
K¥iikl. Ecnu KR OO0MY ATOMY B JABHCHMOCTH OT €0 XHMHYE-
cEol NpHponL0 NpHIAATE UH["!.‘;W,!I‘.‘HHM"F UBET, TO MOEHD HI-
BNeYL JONMOJIHHTENEHYK) H ||¢|U|."'-"-li:llllll'\!-

Hiofpaxesne ¢ NPOCTPAHCTBEHNEIM TANOTHERMEM MOKA 5 -
BAET MONEKYTY B TOM BHIE, KAK eCrmm Okl 0HA DblTA VESTHYEHA
M0 PAIMEPOR, BOCTIPHHAMAEMBIX HeBOODYHEEHHBIM TIa30M.
B. Mu, pabotaommit ceftuac 8 HamiowmansHbix WHCTHTY TaN

«KOHCTPYHPOBAHHE: MOJIEKY/l — odna w3 Gw-
CMPpU PACHINPARNRUXCy 00acmel RCAOABIOBANEN KOMAbI0-
mepuon cpaguce. Pepmenm apomeunain (aBepxy), W2paro-
YR NCRAKNUEMETLRYIO DOAL & HUIRERNOM JEKAE 8UPYCT UM -
Mynodeifaguma, RpedcMaeARemcy IGMENNEGUE MULIERBID
dan aexapemacnnozo aoideicmeus, «Cregems beava noxa-
jan 2oapiises gEemos: aemueNsil yewmp — eaenvs. Sle-
KAPCmgomM Moxem cayxums ansafumop (AMnonsii), cavins-
SAMLUHCN 8 GKMEENOM YERMPE APOMeURaisi, WMo npensm-
CMEVEM NOPMNOIBNOM Y [Pynxyuonuposariso supyea, Jawnsie
A% nocmpoeRia ymoi sodeau noayvenst 3, Yaodaypos ui
Haguonassnozo ancrmumyma paka. B dpyeos accRepusenme
KONCHpYUpoadacs Gepsenm «nag javais (Cnead): 8 aumame-
ag, enocolinos canisidams gayopecyeun (ronyfas 3omm Wl
ToMeE), codrdasarcd yencmor CANIMEONEIA RO MEmaraa (-
JEHLKHH KPABCHBR TLHapmME ).

jnoposba, H . Pruapaoc w3 HenboEoro YRIBEDCHTETA Npen-
NPHHAAN GpYrof Noaxon M paccHMTANN, KEK dBBITITRONT v T3
HITH HHER MOACKYE ANE MONERY IR BOO. OHH HCIIONLIOBATH
KOMNEOTEPHYH NPOrPaMMY, € HOMOLLILIO KOTOpOR Kak Okl k-
FHNH BOOBPAKACMYED MONCKYY BOOL N0 HAYYacMol Monexy-
ne, OTMEYAN, Tae OHM conpukacarwTes, B peaynsTaTe nonywa-
NACHL KAPTHHA MONEKYNRPHOMA nosepxHocTH Gea Tex obnactedl,
KOTOPLIC HE KOHTEETHPYIOT C OKPYMAKLLIHMI MONEKYTAMH
poakl. Takas KapTHHA NOMOTRET, HANPAMEP, NOHATH, Kak Den-
KH BIaMMOgelicTEVIOT ¢ Boaolt, Beerga npucyTcTBYROLER B
HHBBLX DrPEHHIMEN,

NeomeTpin paACNOACHEHHA STOMOE — JT0 fililih O0HH ac-
NEET NPHPOLIE MOMEXYT; BRRHLE TAKME XUMUdeckie 1 dunye-
CEME I_'LH_'IIHI._'['HJ EAE OO aroMa — ero ;ﬂrjfﬂ, pﬂ 1*-":";“1! " Xa3-
paktep BianMmoseicTads ¢ apyriasmy atomamu. 1. Tvadopn
w3 Okchopackoro yHHBepcuTeTa paipabotan meTog, noIsc-
ARKOWNA ONpenenNTh, Kak DHONOTHYECKER MONEKYAR XMMil-

BHIYANMUIALMA EMONOMNAYECKHWX MONEKYN 38

CTPYKTYPA H @ YHKLHA MOJIEK Y/Thl moxem Goime
A€2KO, MOYNG B DocmamoyRe nodpoline WIYNEHE ¢ ROMOLbW
KOMRBMmMEPNBIX 2pagluveckiix cucmes. Hio0paxenin & sepx-
HEM DROY NOCMPOENbl 43 AuNER, a 8 HuXHeM pRdy — N1 RuK-
ceqog, Jlag dcciedosanus PopMbl dMMUEMET BCRDARIYEMCS
MOYEYNLY AOSEPINOCME (CEBRI BBEPNY | AN MNOXCCTIS0 dbi-
2ARONEY ODBEMNBMY & maepdbiMG WapuKkos (COesn BHIEaY ).
Maoscuo egiopsuposams uIo0paXenue CARTBISANES ONMUZENT
C NOMOWbA CMPEIDNEK, VEKOIsIGQMOEY HARPGEACHUE 116K~

YeCKH RIaMMoachc BYET € ATOMAMH OPYIHX MOMCKY/. OH no-
CNENOBATEMTEHO MCHACT MNONMOEEHHE MOOEIHDPYCM OO KOMIILH}-
TCEPOM !ipuﬁlit}l O aTOME ONOA0 MONCKY Tk . n]:llli B A0M HO-=
BOM NMOUTOMEHEN NPOHMIBOAHTCH rh'lc‘lil.."[' ANMHYECKOTD BIAMMOD-
OeACTBHEA MERIY ITHM ATOMOM H MUHL‘I}'.’lan, H TaAKHM UED.’J-
q I..'HL'I':]H-iIHt‘l1 CH CHOMHAN Ti.i.l-.‘-'.J]IILlf.IL OTpPaREaHMLLaH
ﬁ.‘-]ﬂ:l’:“ll'lpi!ﬁTH KIE W IrL"EI.]i'ITDn]'II.lIITHE-[E" MONOEEHHEN . ”DF.I}‘-IJ{E-
MEIE NP TAKOM AHANMHIE KADTHHE NMO3BONEKDT BHARHTE Wr0-
PRYHE TOYMEH®, HAXOOACKE B KOTOPRIX ATOM BEPORTHEC BOETO
BCTYNAT B XHMHYECKOE H'Iﬂ.!-IM{‘!,']:ﬁL“THHE.

|_||1|I-I MOMOLIIM hl‘lMllhh‘rTEpHﬂﬂ rnadml-cl{ MOBRHO TAKKE yND-
BAUTh lleﬂh.‘rlyld ;ll-lH;IMllh}' B NoBEaeEHIN ﬁunnnruucchll: MORE-
kyn. Monekynapibie BuGpamnm, 3aKkpyNHBAHHA W BRaLIeHHA
COBEPIUAIOTCA 38 TPHINHOHHLIE QOMH CEKYHOBI. ITH HBH#E-
HHA He O0HAPYRHBAIOTCA DR TTEHOCTPYETYDHBIM SHANNIONM W
AMP-cnexTpockonuefi, NOCKONLEY TAKHE IKCNEPHMEHTEI
HNATCA HECEONLKG Y3C0B HNH Daxe AHER. A KoMNLIOTEDHOE
MOOETHPOBAHNE AHHAMMYMECKHN NMPOUECCOB NOIBONRKET Npo-
CIEANTE OBMAEHIE MOMEKYNEl 38 THICHYH BPEMEHHLIX HHTEpD-
BB, ¢ HEODNOONMBIM YHCHOM afoTorpaduily HIMCHRIO-
wicAcR CITPYETYPhI. “L'L'.'IC.'J[‘.IHETL‘J'[L MOAECT JATEM NPOCMOT-
PETE BCHD NOCRCOOBA TCNEHOCTE WEAROPOBX, D-Elpﬂ.LLIEiE BHHM A=
HHE HA iim!ﬁd{r.‘!lt,‘l: HHTERECH BIE, HI AYHILIHE CHHMEQB MOMKHO
COCTABHTE KOPOTEHA GMaEM, JeMOHCTPHDYIOWHA OMHAMHKY
MENTERY Ikl .

lf'.l','LIIi[."'\-l HI COMEIX TEHHMATENLHLIX CNYYaER fTPb!ME!IE'HHiI Hi-
HEIX I'[‘Li!d;lHlH!L'hlrJl. METONDB HENEETCH KOHCTPYHPOBAHHE MO -
K¥ C MOMOULLRY KOMITBOTCPA. INo MEPE TOIND K&K YI 1Y i".l]'l!l.‘.'tli.'ﬂ
NoOHHMAHRE MM POAEkL Eilﬂﬂﬂl HHECEHX MOMEKY, pacTeT mo-
Ti‘l-r:‘ﬁHnCTh B ll‘.’.‘]‘IEIL:I[T[‘I..'IIlHl‘.‘I{IIﬂI'{ Mnj‘ll{d}likalllll{ I;:IIEI:J.III.‘IHI"-IE-
CEHX MONEKYT [INR EKOHEPETHRIX HY &L HmlﬂT]’i}'il]’!nBﬂlﬂlE k-
Tj'lf.‘-llmlillcuﬂ, NOCTROEHHE HOBLIX ﬁcnmamx CTPYETYP H CO-
IIJAHHE NMONEIHRIEX MHEPOOPTEAAHIMOB — ITO JHIE HEKOTO-
PLiE H3 MHOIHX Janay DHONHKEHEDHH, npecnenyrouel uens
YAVHLIEHHE 100POBELA M KAYECTEA MHIHH YeloBeka.

MPOCMAMUNECKO20 NOAR MOTEKY b6 (BREPXY B LUEHTPE), dau ¢
AOMOljbI OOBEMEOR KAPMUNKE, OMPEXIouel cuay aiau-
MODERCMEIT AMOMOE F2ACPOO0G; JeAENBIM YEEMOM Sbi0e e
yaaemes nauboasiieso cpodcman k Y2Aepody (AHHIY B LIEHT-
pe). Yperavivaing Gaicmpeie BNYMPENNEE DEUICENLS 8§ MO1E-
K} anmimend npedcmasLIMnm 8 au0e MNGXECIad nocaeto-
aameasnsix ulobpaxceniil (BRepXy CNpaBa) LN CEPHN “<CNILM-
KOd» REUDOAEE WNMEPECHBLE MOMENMOS (BHMIY CNipasi).

KosmneioTepaas rpaduea yie npusenscTes npu paipabor-
K NEKAPCTBEHHEIX MPENAPATOR [NH JEYeHIE PAVIHYHEIX 3860-
NEBAHNN, BKIIOYAY FHNEPTOHMID, 3M{iIeMY, MAaYKOMY H pai-
myukie opmil paka. C noMOLLEO 3TOM0 MOAXOOA NPOBEpH-
HITCH NOTEHUHANTLHBIE CBORCTBRA IWHPpOKOro OHamaloHa Be-
LWECTE, MPEeanoIoMiTEILHO obnanar My HY HKHhIM nesed-
HeiM OeficTaHEM, EIN€ N0 TOTO, Kak HAYHETCH [ANHTemhHLIN
NPMOUECC CHHTE3A H ﬁaﬁt}l*ﬂTDﬂl{hIK HEnTAHHA, 3To BEChMa
NEPCMEETHRHO ANA COVAAHMA AHTHRHPYCHRIX AMCHTOR, NOIBO-
NAKIAX GopoThCE © BHPYCOM HMMYHOIehMUNTa YENDBEKA
(HIV), ssimsaowms CTTHIO. Yke Buillenes pRo BHPYCHEIX
Benxos ¥ YCTAHORNEHA HX CTPYKTYPE, B TOM wncae gepmenT
ofpaTHan TPaHCKPHINITA3A, CHHTEIHDYIOINAA N0 BHPYCHOM
PHK OHK, xotopan sxntosaercs B JIHK knetks-xo3mHHa,
ofecneydBar gamsHelies paIBHTHE HHPEKLIHH,

Yoanoch NoNyYdTE B KPHCTANTHYECKOM: BHIE HHCTYI) NPO-
resuasy HIV o ee xoMInnexcst ¢ pasnuyHBIME HHEHOHTODaMH,
YTO AEfaeT BOIMOMHBIM HX HCCICAOBAHHE N¥TCM PEHTIEHO-
CTPYETYPHOro adanuia, Havuenne MonexynapHbix CTPYETY] ¢
NOMOUWbBH EOMNOBHITCPA NOMOTACT BLIAANATL BCC Donslle M
Donbiue coennHeHdnil, cnocobHMX CNYRHTE NekapeTaami. Jla-
DopaTopHbie HCMBITAHMA MOKAIANH, MTO HEKOTOPBIE HI HHX
anonne dpPeRTHERR H MOTYT OCTAHARNHBATE PAIMHOMEHHE
HIV 8 xnerounsix xynuTypax. H xomn npobnema TOKCHYHOCTH
H OCACTREHHOCTH B OPraHMiMe YeNoBeKd ele He Pellesa, no
kpafisel mepe oami colaaunBIl ¢ NOMOLILI KOMILITEPA HH-
rubuTop nporessainl HIV, oboanavaesuiit Ro31-8959 (npows-
soncTeo pupsmel Hoffman-La Roche), okazancs nosonsio o8-
HANEWHBAIOLLNM, i B HACTONILEE BPEMSE OH MTPOXOIHT EITHHH-
HECKME MCNBITAHKA,

BD{"J’I}’U—TEE]TWHHE MHOTHMH QOCTHHREHHAME B NOHHEMaHHUN
CTPYETYPET W yHEL Gemkon, P. Jleprep w ero Konners w3
Hﬂ}“lliﬂ-lICEﬂEﬂﬂBHTﬁJ‘IbL‘NL‘ITD HHCTHTYTA {__E[:II'[IIHCDBCHUFI
KNHHHEH BIAMHCL 38 Bechama amBHunoIHbIA NPpoexET — Ccoaaa-
HHE DEPMEHTOB #HA JaKad» 18 VCROPEHHR ONPeIeneHHEIX XH-
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MHYECKHX peakuni. 2Ty HCCnenosaren MoIuQHUHpPYIOT aH-
THTena, 4Tolbl OHH NEACTBOBANN KK KaTAAHIATODH. ANTH-
Tena ofNanaioT BenHEoNeniofl cnocoBHOCTEIO yIHABATL H
PRITHYATE MOEKYIIE, Il B MPHALHNE BOIMOMKHO CROHCTDYH-
POBaTh AHTHTEIE-KATANWIATOPS, cheundMyHD YCROpRIOme
TY WIH HHYIO peaxinno (oM. crateio: P flepuep, A. Tpamon-
TAHO. AHTHTCNa-raTATHIATORK, «B supe Haykus, |1988,
Ne 5). LlenewanpaniedHo cOMMANNLIE KITANHTHYECKHE AHTH-
Tena MOran Out GOPOTHCR ¢ BHPYCAMI MK PAIPYILATE TPOM-
Oul, He NPUMHHAR HUKAKOTO BpPCOA IAOPOBEM  KICTEAM
GonsHOrO.

B corpyatmiectse ¢ B. PoBepre, M. Teitwepom 1 3. Ter-
uothd, Taxxe n3 Cxpunncosckoll kauuuki, [leprep momndi-
LHPOBAN 0HO i B THTen Takum obpazom, yto obpaioeanca
YMACTOX CBAILIBAAHA IR BTOMOB MCTANN0R, DTOT YYICTOK
NOMOIJIA CKOHCTPYWPOBATL KOMOBIOTEpHas rpaduxa. Boa-
MOKHOCTE COEMMHATE METALTM ¢ AHTHTETAMN TPEICTARNAET-
CR BAKHBM LATOM HE NYTH K NOIYHCHIIO KATATHIATOPOR wha
IEEITIW, NOCKONEKY CKOPOCTE MHOFIX XHMHYCCKIX peaKini 3a-
BHCHT OT MPHCY TCTHIA ETOMOB MCTATIOR.

[MepcnexTiBL HCNONBIOBAHIR KOMOBIOTEpHON Tpadikn B
MOeEyASpHOR GHONOTHH YA&C CTAHOBATCA PEANENOCTHIO.
CropocTs H 00bEM NHMATH KOMOLIOTEPHON TEXHIKN YBEmi-
BRWITCH BABOC KAXILIC MONTOpa MOOA, BENLIKAA COOTBHET-
CTBYIOUIR NPOTPecc B pRIBNTHN pporpamMMiore obecneue-
HiR, HMuTawsH BHpTYAibHON peansHOCTI, NEPEHOCALILNE 11C-
CNEI0BATCNR B MED MOSCKYN, CAMH CTAHOBATCR PEATEHOCT LI,
Yake CYLECTBYIOT BHOCOYCTAHOBKN, KOTOPME HIMEHAIOT Bi-
UMY KAPTHHY B OTBET HA NOBOPOTE TONOBM Habmomarens,
a TaKEe MexannIsMbl ¢ ofpaTHoll caRILIO, PEATHDYIOLLIE Ha
GHINYECEHE YCUITHA, KOTOPBIE NOIBOASIOT MCCASIORATENH

HOMIYIIATEH CHUThE, NEACTBYIOLIHE HE MONEKYITY, HAXOUNILYIO-
CH B NONe IPEHMs.

B onuitho# yeranosxe, paspabatusacmof B YHEBEpCHTETE
wr. Cepepras Kaponuma non pykosogcteom @, Bpyxca-
MIATEr s, HCNONEIYETCR KOMNBIOTEPHIOBAHHLH WMHATATOD
QAR NPOBEPKH MOTEHUNAN BHEIX NEKAPCTBEHHBIX MPENAPATOR
My TEM wOLYILEHHS» TOI0, KAk ORI ACfCTBYIOT HE MOJEKYTY-
Miners, Ot 13 HOBRIX NPOCKTOR, NPEINOTAraOUN petle-
AHE TAKOR e JAIAYH, JARIHOMEETCH B COBMECTHOM NpHMeHE-
HWH DACTPOBOTO TYHHENLHOTO MIKPOCKOTE I CHCTEM b BHPTY-
ansHOf peanehocTd. Lleas aneck 8 ToMm, 9Tofiu soopysuTh
HCCNENOBATENS CPEACTBAMN, KOTOPLIE NOMONAN B ey yBu-
OETE H MOMYBCTHOBATE OCTANH HocnenyemMofl monexymmpRof
CTPYETYPhLI HA aTOMHOM YPOBHE TaKHE ClCTEMb, BOIMOKHO,
NOIBOIAT HENOBEKY B Gyayiuem pIanmonefcTBOBATE C MEPOM
HEBHTHMEIY CYOMUKPOCKOMIYECKNY SACTHL TAK e, KAK OH 3T0
OENAET B MHPE NPHBLIMHBIX A HEro ouryuesin,

Ho seanuafiuee 3 1010, 470 MOXET 28T KOMILIOTEDHAR
rpaduka Monekynaprol GHonornm, IaKmovaeTen, nowanyf,
TOM, 4TD OHA cnocobCTeyeT Hayuynomy obuieminio. BeicTpo-
AefCTRYIOLLHE CETH NEpeNayl NanHEX MOIBOIRIOT YYEHBM,
paboTaIULHM B PRITINHEX YACTAX IEMHOTD WapPa, OIHOBpPe-
MEHHO NPOBEPATE CAMBIE NOCHEIHHE PEIVALTATH B MONEKY-
NAPHEIX HCCNEAOBaHHAX. HETepak THEHBIE BILICOCHCTEMBL TID-
MOTYT YYamnsMce Boex ypomHefll w3yqaTe MONEXYNRpPHBbIC
CTRYRTYPBI B HX yHxumn. A HenpodeccnOHaTan, JanexHs ot
HayuHeX npoGiiem, CNOMHBIC CPEICTEE MOLETHPOBANNA B CO-
SETAHMH € TPAQUUECKIME YCTPORCTEAMM, COALMOUIN Pe-
ANNCTHYECKHE HIODPAXEHNA, NOIBOANT HICPHLIC HHIHBHTY-
ANBHO CUIYTHTE paloTy cNomHOre xuMudeckoro ukomGuHa-
TEs BHYTPH cels.

Hayia n oduecmibo

Cnadarom 3aeecni
Cexpemuocmiu

F TAK masHO kakoR-unbyns pyc-

cEitll  palBeawBaTENLNEIR  CAMD-
neT, HannuKanisifl paInHEIMI ZaTY1-
Kani, JAneTen B cambill UEHTP CHOTEMBI
npoTueoRoAAyIIHONR oGopoHil CIHA,
MOT BLIZEATH MAHHKY i NOOHATE B BO3-
Iyx aMepHKaHckne werTpetnTenn. Kako-
BO #e G0 yIHANEHIE NERYDHBX One-
paTopos, paboOTAIOWNY HA PAIMOIOK-
Topax, ¥oraa 12 centabps 1992 r. mac-
cieikif camoneT «MJ1-76 M» npuaem-
manca B asponopTy «CTannrtons B Jen-
BEPE, BOETO B HECKONLKHX MHEYTAX feTa
oT wtaba soanyimol oboponn Cesep-
woft Asepyen 8 Yefme-Maynmun n o1
CNyTHENROBOM PAIBeNLRATENLHOR CTal-
[HH Ha asRauHoRRoR Gaze Air National
Guard Base s Bakn.

Ecni wyswie Kakne-nabo  gonomin-
TEMbHEE NOITBEPHASHHA TOID, 4TO X0-
NOMHAR BOAHA OKOHYNNECH, TO MOMHD
cocnaTheA Ha 3ToT BinanT B CLHIA 32 yye-
fikix W 14 anenos sxAnaxa, MHOTHE W3
KOTOpMX GLISTR COTPYIHNEIMNA COBET-
CROro BoeHHOTO Kommnexca. NocTw oT-
KPLUTH ABEpH MPYIOBOrD OTCEK:L, MOCTa-
M OTTYOE BOOKY M NPHINACHIN BCEX
NPHCYTCTRYIOUTI nobDPoaNTEL no
OTPOMHOMY CAMONETY H OCMOTPETE 810
TEXHHYECKYID OCHAcTKy. Paipeianock
fawe foTorpadnponaTh.

FToT npHMENATEIRANMA BHANT pyc-
CEHX OBbLN Ky TEMUHRIHOHARM cOORITIEM
nocne cesaMecAarx. yowmdt Y. dewo-
xepeTa, rasnoro repdunga Geperoaaii
reonesmveckoil cnyxite Haumonansno-
FO VIIPABAEHWA MO WCCNEN0BARNKD OKea-
wos o armoctepst (HYHOA), Muwo-
MEPCT YiKe B TEHEeHHE TOna VeTaHapmuBa-
eT CBAIH CO CROHMI KOnneramu i Buis-
LIEFD HEMPHATENLCKOTO TOCYIAPCTEE W
BNEPRLIE YBUNET TeTaiye naboparo-
prKy B enpane 1992 r. 8 HucruryTe
neTHIX nenWmaini am. Mpomosa non
Mocksoft. Msmesmo TOram, no crnopas
JeroxepcTa, eMy YOANOCkE NOTOBOPNTE-
CR OTHOCHTENEHO npinera srofl nabo-
patopus B CIIA p KauecTRe DEKTaMBI
Himumatuem no obsmery reodmamsec-
KOi mphopmansedl, KOTOPYIO OH paipa-
BaTsiBan comectTHo ¢ H. XapTxannom,
reoduransos iy Konopanekofl ropHoao-
CuwBaonefl wxons 8 onoene, o ¢
C. Nomapaukns, MayVaibiyM COTHYAHM-
koM Caner-lNMerepByprekoro MHCTHTY-
Td 3IEMHOI0 MATHETHIME, HOHOCDED H
pacnpocTpanerns pamosonn. T. Myar-
Al w3 HecTaTyTa Tousoro npubo-
pocTpoenis 8 MockBe mpeanoxnn cnu-
COK PYCCRMX yvuensix s noeankH 8 Ko-
nopano.

Nueroxepet, Xaprannn n Jlosapansnil
yOemnensl, 9TO AMEPHKAHCKHE W pyC-
cEHE recdiiankl MOTYT MHOTOMY Hay-
UWTLCR OpYT ¥ Oopyra, nOCkOneKY Ha mpo-

THMEHHH HECKOMLERX OeCRTHACTHA OMHK
pﬂﬁﬂ‘l’ﬂﬂll ﬁl:] BIAHMHEIX EOHTAKTOB.
IMnasfiniv MPENATCTEREM HA NYTH K CO-
TpyoHuuecTey Owiio 1o obcToATeNk-
CTRO, YTO § aMEPHEAHCKHE, H PYCCEHE
CHEUHANNCTR HCNONLIOBRANN YYBCTEH-
TENLHYIO anMapaTypy, XOTOpas oo no-
chrennero spesenn Gulna Iacexpeusia.
XOoTR HAOMIONMEHHA 38 Menbaafninmm
RONEDIHIAME MAHATHOTO H paBHTR-
mHoHHOTO Tomel Jemnn MORHO HCNO k-
IOBEETE N8 oOHADYAEHHA 3anewell no-
MEIHEIX WCKOMAeMbIX, BHediTH B rasa,
MATHHTHRE BOTMYILENHA HAN OKEaHOM
MOryT GuiTe CATHANOM TIPHCYTCTHHA
nomoniey nonok. Kapte rpanstalm-
OHHOID NOUIH MOEHO HCTIONEIOBATh 11N
TOMHOTD NPHUENNBAHNRA W 108 ONpee-
MEHHA  MECTOHAKDRIEHAR TOMIEMHEIR
HEAXT © PAEETAMH.

MarsieToMeTprl B3 CNEEAILHO 0DO-
pyaoRanMoM casvoneTe Hmowmua wwe-
KT BOEHHOE HCNONeH e, KAK JAMEYRET
Xaprxunn. [No ero cnosam, 10T C3-
MOMET B OCHOBHOM NPEOHAIHAYMEN JLIH
obHapy#enna NoasomHEX noaoxs, Ca-
MOMET C YeThiPhMA NRHFATENAMI, 1AM~
HOCTRID MoNeTa 8200 kM H rpy30Nodh-
eMHoCTEH 40 T HeceT Ha caoes Bopry
PIIC ¢ cuvTeanposaikofl aneprypoll n
opaiposasiies n3obpasens U rpa-
aHTOMETPB. MiMerinwecn B pacnops-
sennn HYHMOA kopaGan nwebonsimme
CAMOMETE HE OCHaIMER ! Tarol anmapa-
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Typofl. «Hawm xopabnm spXOasT B Mo-
pe o HIMEpRIOT ravEHHY, B Boew, —
yupyueHso rosopuT Jdsioxepct.

MuroxepcT CHNTAET, MTO HE CTABNT B
HENOBKDE MONOMEHRE CROUN DYCCKHX
MAPTHEPOR, KOTIA CNPAIMBACT HX O BO-
EHHEIX JANAHANX, KOTODEIE OHH, BO3-
MOMHD, BLITIOMHATH BO BPEMA NONETOE.
«Ecrii 370 COTPYIHANECTBO BIANMHO
MPHEMIEMD, TO M JOMT#KAEL G3Th &MY
x0mw, — cxaian oH. QnHako BOCHHBIE
xpyri CHIA we nposssnm & 3TOMY BHIH-
TV 3amMeTHOro mETepeca. Yrtofn nomy-
YHTh PAIPCILCHIE HA NPHIEMICHHE
«Mmowmua» & [ensepe, norpefora-
N0Ck NPUTOMHTE HEMAND younmi, W
Iproxepery NPHILNOCE TAKXKE CTOMNK-
HYTHCH ¢ «TElRk XONOnHOH BoliHbIn B
abuneTax [ocyaapcTeeHHOro Aenap-
ramenta. Ene 3a fets peineTa camone-
Ta Mmﬂ.l!l-l. MHOTHE WISHE JENNARSA
M YHEHBLIE HE IMEH HA PYKAX 6is, paipe-
wakunx npedmeanne o CLIA.

Mo npubwTin 8 «CTINOTOHS PYCCKHE
YUEHBIC CNEIYIOWINE 9eThIPE IHA NpoBe-
B Konopagcxo#l ropaonobeisarowmeit
WKOME, PACHPOAAEAS PRITHYHLIC BELLIN
AMEPHEAHCKHM reoQH3IHKamM, 8 3R00H0 H
IOPKO 34 BOEM CNENAILAM  BOEHHBIM
CNEIMAIHCTAM W3 Takux vapesciesn,
kax Llentp Goesex onepaumi Ha mope |
Boensoe kaprorpadiieckoe ared TeTeo.
JIMLIABIIMCE NOANEPHEN BOCHHLIX BE-
NOMCTE, pyCCKie yuelikic e TepaioT Bo-
APOCTH MyXa, &Y HAC eCTh ONbIT, ¥ HAC
ECThH TEXHHKR, ¥ HAC CCTh MenaHuwe, —
3agpin My3IuHAHN B KONLe OCMOTRa 18-
TaHx nabopatopni. — Yero vam we
XBATACT, THE IT0 HEMHOTO [EHEry,

Cpenn cucTeM, NOKEIEHHEIX PYCCKH-
MH, Geima Mmownas ycrasoska JIMIAP
(nasepimf  panap, cnocobHuIfl «Bi-
HEThY N0 NDBEPXHOCT IO BOJK ), B KO-
TOPON MCNONLIVETCH JIEAC) HA Mapax
seie MotmocTeio 300 kBT, [No enosam
B. defirensca s3 Mucturyra Tounofl
mexaimxd o onTekn 8 CauxT-
Merepbypre, 310 cucrema MOMET 18-
BATE CHelb UeHHy0 iHbGopMamwo obo
BoeM  WVAMOCHHOM®  #a  (IyGuHe
20—30 M. x. Defisic u3 Llenmpa Goe-
Baix onepaunfl na mope 8 Yopmaicrepe
{urr. [MesicuisBanmg) ckasan, uTo ame-
pukancene BBC mornm 6wl coTpyaHs-
HATh © PYCCKHMN 1O HCAOALIOBANWIO
yeramopki JINIAP, aTak kax a gymaro,
YTO OHH WeMHEoro ooriany Hac B 3Tol
obnacTim.

Muorue amepueanckme oGoapesaTey
SHHOAYIINEE B TOM, 4170 OTHOCH TENLHO
HECAO¥HOe MEKTPOHHDe 0BoDyA0BAHNE
PYCCKHX JACTABRAC HX WILICKHBATE OpH-
rHHATLible NOCOBE! PeILIEHAR painHy-
itkix npoGnes. O, HANPEMED, MOBORH-
MM 0 MHDIHN METOLAX HOCTENoBaHNRA
ITEBHTALMI BOAMYIIHEIMH CPeicTRAMH.
w¥ HHX ECTh BHEUIAKIIIHECA Teope-
TukM», — cxaszan Pusapn Yono wa dup-
sl GWR Instruments B Can-[Inero, ko-
TOPAA NPOHIBNINT rpaenTomMeTpr. He-

BOEHHLIE W TPAROAHCKWE YYEHLIE CIlA oocmaTpHBRIOT PYCCKMR camoner
HMmowwsa «MN-76M e, sneTaouyo nabopatopuios, NpWISMNMBWYIOCA B A3p0nNopTe
«CrannTods 8 Oexsepe. (Qoro: . Onccon.)

koTopeie o6o3ipepaTent OuinM pazoua-
poBdiiki, MOTH TOCTH PaccEaiblBann o
Goproseix CHCTEMAX  KOMDLoTepHof
obpaboTin NaHHBIX, DOCTYNAKILUMX OT
PIAC ¢ cuuTeanposaniol anepTypoh,
@OHH HE NDKAZATH HH OAHOTO CHHTEIN-
poEAHHOTO WI0DpaKeHns, KoTopoe aefi-
creTensio Owno G xopouwlero Ka-
HEeCTBRER, — CHasan 3. Okagnuk w3
LlesiTpa Goeswix onepawith wa mope. On-
Hako oW aoGasun: « 8 cobuparoce Hay-
YHTHCA MOBOPNHTE TO-PYCCRAR,
Koudepenuns » Nonpene Guina nep-
BLIM OMUMATLEHEIM MEPOTIPHATHEM B
pameax MapunaTues no obsmeny reodn-
anMeckofl wndopsauwen. Cnemywommmng
Oymer xondepetitmn 8 1993 r. 8 Cankr-
MetepGypre, rne amepukanckue reodu-
INKH PRACCKANYT 0 CBOHK HCCTETDRAHN-
fax. Kpome toro, Jeoxepct n Jdoma-
pankuft codnamn 8 Caskt-TlerepBypre
nocToRHHO neficTayiownil houa B noma-
MAEPwEY COBMECTHRIX NPOEKTOR B obna-
cTu reoduranteckinx Hochedonanni.
HecmoTpa Ha To 4T0 3107 (hoKn RBNR-
eTCA coBcem HoBRIM, [bIoXepeT yxe 3a-
MBICTHIT OSIHH NMPOEXT s Hero. O« me-
TACTCH 3aPYYITBCA NOALEpREOR (ouna,
yTobs npuobpectit (o dusancobofl cTo-
pOHE ITOTD [ena O MMeeT BechMa no-
BEPXHOCTHOE MPEACTARIEHHE) PYCCKYHD
WNETAMUIYIO NOMKY» NOA HaIBARHeM
wbepmes A-40w, Ina omarrnx oGpaiua
£e YVIKE CYWIECTEYIOT. 70T camonet Oy-
ner obopynoBaH rpasiTOMETPHSECKON
anrapaTypoll, yoranosxodl JIMIAP »
apyrimv npubopass n DyaeT Heroh-
IOBATLCA A HCCNEIoBaNHi B Monsp-
HuIx pafionax unw rae-nHoyne ewe. bna-

ronaps GonsOA DANLHOCTH NONETE W
cnoCcoBHOCTH NIABETE HA BOOE ITOT Ca-
moneT, kax cuntaoT Jduioxeper u [o-
MApPALUKEHA,  HBORETCR  WOCAENLHLIM
CPEACTBOM [UNA NPOBSIEHHA TUIBHHDYE-
MLIX HCCnenosaHul, NOCKONLKY OH MOT
O npoBCONTE HEAGNOOEHHA ¢ BOAOYXA,
@ 3ATEM CECTE Ha Mope, ¥To0ul npobe-
CTH yTOMHERHLIE JAMEPL] «HA Jemaes, Y
VUCHBIX YHe HMECTCR O0itH KOHEDETHEIN
MAaH HPpOoBeHeHUA TAKOIO HOCHENoBd-
HuR. Peus waer o saGpowennofl Teppa-
Topun B pafone Bepunrosa npommes,
e, KaK OHN NOARTEIOT, HYRHD NOCTpo-
HTh TylHens. [TPoTAKEHHOCTE NPOIKER
cocTasnaer 96 kM (¢ OCTPOBOM TIOCEpE-
nune), a raybuna ero nebonkswas, kak
crasan dsioxeper. A noka [woxeper
xoren Omi, 9robu  pycekafl «HMw
ERINOAHWN  reodii3Hqeckie Heenenosas-
unm 8 CHIA, TMo cnosam Xaprawina,
Hmeknunfics Ha ero Gopry JIMIOAP an-
NMACTCH HAEAMbH bIM CPEIACTBOM MOHIITO=
PHHTE KE9ECTBAE BOAAYXA © BOgwl. M
BCEM, KOMY WIER O TONYYEHIH DaIpeie-
HHR ¥ amepukanckny BBC wa noners
MHOrODYHELHOHANLHOO  HeCHeaoea-
TENBCEOID CAMONETE B NAPANIETLHEIX
kopuaopax wupuHol 4 km Han Kaoa-
COM C BETHOUEHHOA MaMepHTeNLHoRN an-
naparypoll kKameTcHd HebeposTHON, v
JboxepcTa HMEeeTCR MoToBLIA OTBET.
uMecsu HaIag BOCHHEBIE BIACTH e TPO-
#EARNE  OoCcoDOro  enaHMA, yTOOBI
Ml npusesvmancs & Konopano, —
CERIAN ON, YEAILIBRE MECTOM Ha camo-
ner, cToRumf Ha DeTonMpoBaHRONR NNo-
wanke nepen asrapos. — OnHako
BOT OH JeCk». Tum bepdcau



BoJIBI111071 B3pBIB
BOJIFOLIUU )KUBOTHBIX

o4ty 600 MNH. NneT Haszag B 3BOMIOLYNM XXUBOTHLIX Npounsowen

YHUKaNbHbIA B3PbIB «TBOPYECKON aKTUBHOCTU». U3MEHUNCH N
MexaH13M 3BOMIOYNM C TeX Mop HacToNbKO, YTO NPUHLUMNMETEHO
HOBbLIE MN1aHb! CTPOEGHMNSA KHUBOTHBIX Y)KE€ HUKOI[a He BOSHUKHYT?

Yo Geno, To W Dyaet, 1 YTo TEORHIOCE,

TO TROPWTCH,

i HET HHYCTO HODOTO MOd COMMUEM.
Sxxnecuacm 19

HOJTOTH enmisl BO MHEHIH, YTO

Boe WwHpoyaiee pasuoobOpaine

WHBOTHBIX, pacTeHnil W apyrux
GOpM MUIHH, HACENNIONIAX HALY 18-
HETY, MPOHIOMWND OT NPOCTHIX OPrafina-
MOB, BOIHHKIUNX Gonee 3 Mapi. AeT Ha-
sau. Jdpestefiiume HekonaeMbLie OCTATKH
OTHOCATCA K BOQOPOCARM M OPYTHM O1-
HOKETONHBIM  Opradmivas;  Gonee
CNOMHBIE MHOTOKNETOMHLIE WHBOTHLIE
H PACTEHHA NOARNINCE HA COTHE MILIIN-
oHOB neT noaxe. [Mo-smauMMomy, 3TO
YBETHMEH Fe CIIOAHOCTH W0 OTHIOME He
pasioMepHD. bONMUHACTEO BaxHEdR-
WHX FBOTHOUROHAERY TPeobpaiosanui
L"ﬂl':ﬂ‘]flllrllﬂﬂl:h NORONTEHD BHETANMHO BCKO-
pe Nocie NORBNEHHA MHOTOKNETOYHEIX
npHmMepHo 600 smnH. ner salan, T. €. B
remOpuficenfl nepnon, [MNnaww crpoe-
HHR Tena, chopMUpOBARILIHECS B TO Bpe-
MHE, CTAMN B 06LIHX YepTax ocHoBOf Tex,
YTO CYIIECTBYIOT ceroams. Toaxke K Him
nofasinock CoOBCEM HEMHOTO HOBRIX.
Kak Bce apTomoBunn B npuHunne no-
BTOPRKOT CXEMY NEPRLIX CAMOOBHKY-
LIMXCA HCTBIPEXKONECHBIX IEHNAMEH,
TAK 1 BCE IBOMIOUHOHHBIE HIMEHEHHA
nocne KemOpua GeiMp MW BAPHALIN-
MH HECKONIBKHX OCHOBHBIX TEM.

I nyGosamumit napanoke IBOIHOUROH-
HOHl GHOMOrUH IGKMIOMBETCR HUMEHHO B
31ofl cTpaHkofl HepasHomepHocTR. [Mo-
YenMy 3a MOCTeIHHe COTHH MIIUTMOHOB
NeT IBOMKOLHA He COIMANA HOBRIX Nia-
HOB CTPOSHHA, 2 APERHIE OKATATHCL Ta-
KHMH YCTORMHER MHT

DTH OCHOBHBIE MNAHBI CTPOCHNHA W3-
BECTHLI AMEe HaYHHAOMeEMY HETYPamH-
cTy-mobuTeno. B UBpCTEE MHUBOTHBIX
npocTeflinME MHOTOKNETOYHBIMA Op-
rEHHIMAMHA ABJIAIOTCH PAOHATLHO CHM-
METPHYHEIE CTPEKAMOIINE KHIISYHOMO-
NOCTHBIE BROIE METYT W AKTHHHE, TEno
KOTOPLIX COCTOHT W3 IBYX CIOCE TKaHH.
Hecxonbko cnomiee YCTPOEHE NIOCKHE
UePEI: ¥ HUX TPH CI0A NEPEHYHLIX TKA-

OXE®PDPPWU C. NEBUHTOH

Hefl, MBYCTOPOHHAR CHMMCTDHA M CEH-
COPHEBIC OPIaHkl HA DEpeIHeM KOHUE Te-
na. ¥ uenomuuecknx GopM, K KOTOPEIM
OTHOCATCA TOMTH BCE OCTANBHBIE i~
BOTHEIS, TAKAKE TPEXCAORHOE B IPHILIN-
ne Teno, Ho ¢ NONOCTRD B CPelHeEM C0e
Tkanu. B sTol obuwmpuo#t rpynne pas-
NUMAKITCH MIAHB CTPOCHHA AHHETHI
(KONBYETEIX YepBeR), HIMOKOMHX (MOD-
CKHX 3BE3l, ronoTYpHil, IMEEXBOCTOK #
OpPYTHX MXHBOTHBX ¢ MATHAVMEBOA CHM-
MeTpHel), WIEHRC TOHOTHY (HACCKOMBIX,
Knewgefl, maykoe, pakco0paInsix), Mon-
THM}CEOB, NOIBOHOMHLIX I DALA MEHEE i3
BECTHRIX OPIalHIMOB,

Takne CTPYKTYPHEIE PRIIHYHA NIETIN
B OCHOBY HeEpapxH4eckoll CHCTEMEL, KO-
TOPYIO GHONOrH CTANH NPHMEHRTE LA
ENACCHEHKALIHH MUBDTHRIX B PACTEHHI.
HFJTEI'III}JHHE, HNEHHCTOHOIHE, AHHENH-
Akl i JPYTHE cTOAb e cBocoOpailisie
Irpyilinel COCTABNRIOT OTHENLHBLIE THIL,
ARMNAKUIHECH CAMBIMH KPYINHERIMH TAK-
copamn  (NOApaINensHNAMN) uapcTea
HHBOTHLIX. HH]HJ'.II-II_{ THI ONpEdenneT-
CH ﬂﬂnﬁhl.‘ﬁ TTEMOM ETpl'JE'HIIl CBDUX
H[IEIIHH'!HT{'.I‘IEFI. Tun B CBOMW oyepenk
MNEenAT Ha Kimaccel, T — HA G'I'piu'{bil n
T. A. BNNOTE OO !p'pﬂﬂlﬂ' BHITEA.

B I1859 r. Yapm Hapeun obnachnm,
noyeMy B NPMPOAE CYIUIECTHYET TAKAR
TaRcOHOMUHecKan nepapxnn. Cornacuo
Ero TEODHH, IBOMKAINE — 3TO NPOLECe
BETBAEHHA, 3 KIKIDE WepapxutiecKoe
NoApainenelne cOOTBETCTRYET Ovepen-
HOf TOWEE PAacXOMIEHUA NUHEA paisx-
THR. THIE PasTASaOTCR MPHIHAKIMM,
'DT];'IIIHEHIIH.IH'MIT cCaMkie OpeBHHE B TNY-
Boxie yposRH 3IB0MHOUROHHON Gnuio-
CTH CBOMX NpeacTasuTenei,

Bee wiBecTHBIE THNRL AHBOTHBIX, X0-
pPoWI0 QOCCHAHIOBAHKEIE, T. €. COXpa-
HHBILHWECA B BHIE HCKON@eMblX OCTaT-
KOB, MORBHIKCL B TeveHne 60 mak. ner
wembpuiickore neproga. Korna kow-
KPETHC BOIHHE KLU 03 HHX, HEH)-
pecTHO. Tem me MoHee B CPEBHCHHM C
1,5 mnpa. net scelt Guonormeckoi ano-
MOUHKH H okono 570 maM. neT, npowea-
LAY ¢ HAaYAIa HEMEF‘H!I, CO38eTCH BIIe~-
YATIIEHHE, 9TO THNEl MHABOTHLIX MOARH-

nuce BHEIANHO w oaHoBpemenno. [lo-
ITOMY HEKOTODLIE NANSOHTONOMN FOBO-
paT 0 kembGpufickoM aaIpbiBes Gopmo-
ofpailoBaHIN.

Hame ecnu obpaTTeca K Gonee AH3-
KOMY TREKCOHOMHMECKOMY YDOBHIO —
KTRECCAM, COBEDILUEHHO OMEHHIHO, HTO
ONpEOenAOUIHE HX SEPThl  BOTHHKIH
oyeHs pano. P. bamGau va Toawrexn-
YECKOID WHCTHTYTA M YHuBepcuTera
wt. Bupranms noKasan, ¥To nocne Ken-
BpPUA CKOPOCT b MORBAEHHA HOBLIX KNaC-
coB kaTacTpoduyseckn ynana. [No-sam-
MOMY, 3TO DOATBEPWAARCT yHlKAALHBIR
XAPAKTED paHHeKeMBpHACKOR 380 MIOLIH-
OHHOH PaaMamnm.

Hexoropeie ocobennoctin kemBpufic-
KOH BCNBIUEH 00 CHX NOD MENONOHAT-
He. YoTanopneHse BPEMEHN BOIHIKHO-
BEHHA THIOB N0 HCKOMAEMBIM OCTATREM
BLObIEEET DOnblwe comMpenan, Taxk, Ao
HCKTIOYEHD, 4TO PONOHAMANBHHEH OT-
OefbibIX TPYIIN KHABDTHR X, OBHEDY #H-
BaeMEIX B KeMOpnficknx oTnomenusy,
npoMIowing or obfliero Mpenka Ha co-
THH MHANHOBOB [ET PaHBIE, OOHAKO
OHH MOITIH HE OCTABHTL CNEN0B CHOETD
CYIUECTBOBANME, CCIH HE WMETH paxKo-
BHH WM CRENeTOR. A TnaunT, xemOopai-
ckad uipdepenumaumna dopM BOBCE He
ofmiatensio Guifla TakoR BIPHIBO-
obpaiHoil, KaKk NPHHATO AYMATE.

Mo sromy nosony cobpalbl NPOTHED-
peslebLie [aHiee. EnuBcTeeHBme W3-
BECTHBIE TOKeMOPHACKHE HCKONAEMEIE,
HATOMIHAROIINE AWBOTHBIN, OTHOCATCR
¥ ceoeobpainofl rpynme, OTEpRITOR B

KEMEPWHMCKWI B3PLIB panooGpaina
WHMBOTHEIX XAPAKTEPHMIYETCA BHEIEnN-
HbIM W NPpUMEPHO OQHOBDEMEHHEIM ND-
REMEHWEM  MHOMECTEE  PAINHYHBIN
thopm oxono GO0 mnm. net wasag. Hwe
OfWH W3 NBPHOLOE MCTOPMA ayHbl He
MOMET CPEBHWTLHCA C HWM NO MACWTE-
Gam IBONKUHONHOND  TEOPMBCTHEA
(BONBWHHCTED WINOPAMEHHLIX 3[ECH
HeMOpPMACKMXE CYWECTE DEROHCTRYMPO-
BAHO NO MCKONaeMbIM oCTaTam C. KoH-
peeM Moppucom ¥ . YHTTHHITOHOM K13
KemMOpHOMCKDID YHHBEDCWTETE.)
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NNYATHPYHOT OIHH W TE Me PECYpPChd; Ha-
pAMED, YIHTKI, YEPEN il NPEICTABNTE-
T MHOFCHX APVIRX THIOB NHTAOTCR 0p-
ranmyeckuMi vacTinasmu una. Mpuxo-
IHTCH MCKATE uioe oOBACHEHHE nocne-
kesbpufickoll  orpanuseHyocTd Grono-
rHYECKHX HOBILECTH,

Onna w3 3achyxuparonx obcymne-
HHA THNOTE3 3AKTIONEETCH B TOM, 8TO
CEfMAC IDOMIOLHA HOET MENNEHHEE, YEM

A

ANNELI NEMATDDA ECTOPROCTA ENTOPROCTA ROTIFERA
KONk Hﬁ?}éhlE HEPEM KPYTNLIE YEPBMH IF'EEF“*I&EM E‘?mfﬁr RS SLLAH K BARENTSIA W [1P. KONOBPATKM Ea PHAHHEX CTAIHAX PAIBHTHA 3eMin,
AETHHIA C/IH M0 KAKHM-TO HEHIBECTHRIM NMPAYH-

HEM OHE IEMEUTHAACE, TO, HABEPHOE,
LA TIOABAEHHR HOBBIX [TAHOB CTPOSHHA
NPOCTO NPOIING SlE MATND BPEMERT.
Hecars net wazan [T, Knepke w3 Yan-
seponTeTa Kro-3anagnofl Jlyminass W

YHUKANBHBIA NNAH CTPOEHWR cRoMCTBEH KAMLOMY TURY, T. 8 KDYTIHEAWEH Tak-
COHOMWYECKOR MPYNNE MUBOTHEX, OprasvaMbl, OTHOCRWWECRA K OQHOMY THNY, 00be-
AWHRET pRO oNpEAEnEHHBIX 3BOMOUMOHHEX NprobtpaTedrid. JansHerues Nnogpas
feneHine HA DONee MENKWe TEKCOHE! BNNCTE A0 BHMAE OTPAMAET MIMEHYMBOCTE &

Npegenax ITon OCHOBHOR KOHCTPYXUWK. BCB THNEI MMBOTHEIX C TEERARIMK CTRYKTY-
pami NORBMNMCE B KembpuKd. Cenvac Mx HacunTeiBaeTon 26, 3gece MaobpameHs
TONBKD HEKOTOPEIE M3 HAWDONEe HIBECTHLIX.

PLATYHELMINTHES
NMAOCKWE YEFBMW

ECHINODERMATA
MOPCHKWE EMM 1 JBEIOLI
FOROTYPHK

QB8

MOLLUSCA
YIUTEW. OBYCTEOPKH
OCEMAHOTA. HANMBMAPHI

»

HACEROMBLIE PAKDOEPAIHKIE
MOPCKME MENVAW

i<

CHORDATA

PhlEkl, SEMHOBOLHEIE
MPECMBIKAKILMECH.
MIEKONMTAKILME

1947 r. reoaorom P. Cnpurros s pafokle
XOMMOB JAHAKADA HA 0Te ABCTDATHE W
anepakRe onncannof M. Tneccieponm ma
ARENaHICcKOro YHHBEPCHTETA (CNOOHBIC
ocTaTel Db 3aTeM Hafloessl 0 B OpY-
rHx mecTax), dowaxapckas dayua, BH-
ANMG, npeactannsetT cobofl BomHolN-
OHHBIA TYMHK, e TPYQHO CBA3IATE C
EAKHMH-NTHEO HBIHC WHBYILIMMH Opra-
HI3IMAMH W JaXe ¢ KeMOpHACKIMA HCKO-
TIREMEI M .

ONBITEW pewmnTh npobaesy Me-

Tonami MoneEynaprol Guonorum
TAKNE He JAMH YeTHMX pPelyviLTATOR.
MocTynHpoBANOCE, 4TO HYKNCOTHAHLIC
nocnenosatensioctn [IHK w cooT-
BETCTEEHIND AMHHOKRCIOTHEIE MOCNE0-
BATCARHOCTH Benkos MyTHRYIOT [pH-
METIHO ¢ nocTosHRol cxopocThin. Cne-
AOBATENRHO, WX MOKHO HCOONLIORATH
K3 CBOEro pooa MDHE‘F}'II!]:IHLIE Halkl.
Cpannsp OCOKH, HAadkiBACMbIe THODIMHE-
M, ¥ COBPEMEHRHLIX OPradHIMOE,
bE. Pauserap w3 KannfopHuACEoro yim-
pepenTeTa B Jloc-ARmsenece chenan
BLIBOA, MTO [HHHH IBOIOUROHHOTO
PAIENTHA MHOTOENCTOMNBIX, NaBlIne
OCHOBHEIE TAKCONOMIMECKHE THILI, pai-
OEMHCE ckopee Boero Bonee 900 min.
NET HATAD, T. €. IAN0NTO 20 kemOpaR. A
onpenenenie HYKNCOTHONON nocheno-
paTenshiocT pubocomnoflt PHK 1BS
{(3TH MONEKYNBI YNACTBYIOT B CHNTEIE
Genkon) ¥ pAINHYHLIX BIOOE TOBOPUT ©
NOMTH  OMHOBPEMEHHOM  TIORBENEHHN
MHOTHX THONOR, BEPORTHO, B NOLINEM
nokesbpun. Townoe BpesMa BOIHIKHOBE-
HHS 3THX THOOB H HX POACTBEHHEE OT-
HOWEHNA OCTaHTCR HORCHBIMH,

B mobom chydae hakThl roBOpAT O
HIPLBONOIOOHDM NOSAIENNH  BCCLM
speomnoponHofl BHOTE OKONO HBMANA
kemOpifickoro  nepwoaa. Peanuhibie
saciTabs 3Tod scnsiungn gopmoobpa-
IOBOHAR MOMHO OUCHITE, TONLKD KDH-
THYECKH NOAX0AR K NaneoHTonor Hueg-
gofl netonnch. Cambic BNCUaTRAKLLNE
HCKOMaeMBLIE HIBECTHE 13 CRARICA
bepawece 8 Bbputanckon KoaysBim

(Kanana). YOHEHTEIBHO XOPOIO ©O-
xpannmunecs okamenesocti  Geum
sncpesle o0HapyKeHsl d0eck B 1BO9 1.
Y. Vonkorrom i3 CMHTCOHOBCKOTO Hit
CTHTYTaE. XOTH, N0 €ro MHEHIID, ITH
CTPaHALIE RCKMIEEMEIC MOMHO CRA3ATh
¢ COBPEMCHHBIMH  FDynnasm, oefunc
MHOTHC NRACOHTONOIA CMHTAKT, WTO
cnanmsl Bepowece B apyree KemGpuii-
CKHE OTIOWCHHA CONEPMAT OCTATEM
MHOKECTER  YHHEANBHEIX N0 DJAaHy
CTPOCHMA CYLecTs, ODHAbHbLIX B KeM-
fpim, a 3aTeM NOAHOCTHID BRIMEPIINL,
C. Ny ma Faprapackoro yuuseponic-
T HINDMI 3TY TOYKY IPCHHA B (BOef
EHHre oY OUBHTENRHAR XKHIHB» (5
Gould "Wonderful Life®).

Aopois npHMED TIKOrNo CTPRHHOM
HeKonaesoro w chanues bepuwece —
CYLIECTRO, HaIRaHHOe Wiwarig. ITano-
KpMTaR wnasy hopsa nnsHofl npe-
MepHo 2.5 om noapofno onecana nane-
onTonoromM C. Konscem Moppucon us
KembBpuaxckoro yHNBEPCHTETA, KOTO-
pufl npennOEil oe opREAononoSHYI0
PEKOHCTPYRWMIO, YOSIMBILYIO MIOTHY
nwechenosaTeEnefd, UTo :I,"ih HIIET O CO-
BEDILCHHO HOBOM  TaKCOHOMHMECKOM
Time. Oanaxon 1990 1. H. barrepduina,
B TO BpesME yyumuwAcs B Tapsapae,
NPEANOAOKIN, YTO  ITO  MUBOTHOS
POOCTRERHD CORPEMEHHOMY MHDTOME-
THHEOBOMY KONBLMELY, HAILIBACMONMY
mMopcEofl mMbluelo. TlpopeaocHHBIE HM
Bonece ICTANBHBIC WCCICOOBIHAS TION-
TREQUINIE OPHHALNCKHOCTE  HOKGNae-
soro K Tuny Annelida: v obGpasuos
Wiwaria MMeroTes yINOWEHHLIE XITTi-
HOBLIE KPHOYEH, XAPAETEPHBIE [N O01H0-
TE W3 NOAKNECCOR HEIHE ATWAVILI aHHe-
Al — HOAHXET,

Hervopus ¢ Wiwaxia npoiusia nojans i
EPYT OT NEPRRX BLIBOA0E YonkoTTa 40
OXKOHYATENLHOTD, BHANMO, BEPHOTO 33-
EMFOMEHHR O NPHHALIEHRHOCTH ITOT0
HRIMCPIUECIO MHBOTHOTD K KONLYATRIM
wepsam. [ake camoe YOHBHTEILHOE HI
Bepitmecexknx  WCKonaenbx — Hallioe-
penia, KaK MOKAIAITH HEMRHD
J1. Pascrensn wi Wesenckoro svaies

ectecraeiiof ncTopun M Xoy Cankryan
1 HaukmicKkoro MHCTHTY T Fennorinm i
MANEOHTONOTHN, BEPORTHD, OTHOCHTCH
k cospemennony THny Onychophora.

[pyroft npwmep. [donroe spems Kem-
GpHACKHX HITOKDRHX PRCIPEOCNAIH MO
MHOPHM  THECOHOMHYECEHM  KNBCCEM,
KOTOPLIE, KAFLNOCH, BOIHHKIN BHEIAN-
HO M He CcBEZanEl Mexny cobofl sukimMn
POACTBEHHLIMH OTHOWEHAME. OHaKD
noaamefiiuni aHANHI NPpOAEMOHCTPHPO-
BAT HATHYHE B IAHHOM CIYHAE THITIMHD-
D IBTIOIHONHOTD TPeBa, 8 OTHT:E HE
WTAI0OHAR ¢ MHEOWECTBOM CAMOCTUR-
TENLHLIX BOXOOON, YXOORUIHE KOPHAMK
E HEMABECTHBIM ITPEIKAM.

ITH WCTOPHH CBROETEMBLCTBYIOT O
cepeeInof npoinese, Kacamoefica Beex
IBOIIHNIHOHHEX PTYMEHTOB, ONHPRI0-
WIHXCH HE TAECOROMITMECKYIO KNBCCHD]-
kAo, HexoTophie OKaMEHENDCTH, Ha-
HOMHLIAE HE MBICTE © CYIIECTBOBIAHRWN
VHHEATLHEIX TI0 CBOMM NPHIHAKAM Knac-
CcOB, npeacTapamioT cobofl nHme KPO-
iegsbie NOCKYTER obuefl reconorasec-
Eofl kapTunel. HTobu yCTAROBRTS, OT-
HOCHTCA NTH OaHHaR wexomaeman hopma
K KaKof-TO DefiCTANTETLHD MPHHITHITH-
ATEHD HOBOH TAKCOROMIHECKOR TRYINE,
cneayer yHEnnTLCR B OTCYTCTBIM ¥ HEE
npaanaxes, oblmx ¢ ApYreMe FpyTna-
mit, Yrobsl roBOpHTE O NPHHALTEKHO-
CTH MEXOIEH K HIBECTHOMY TAKCOHY, HE-
obxomrmo oBHAPYEHTE COOTBETC THYO=
IHE eMy wIRArHOCTAYECKHED WCPThI.
Brnepebie maflneHrsie gparMedTapHLie
HCEONAEMKIE OCTATEN HEHIBECTHOMD OP-
FANHIME YACTO AMIIEHK! TAKAX YCPT, W
NOTOMY NANCOHTONOTY NPOLLE HA OTHE-
et ¥ Hoeoll rpymmnie. [Mockoneky senn-
KOE MHOMCCTBO OKamenenocTeli npen-
CTRBAEHD HMEHHD QparMeRTani, Tpak-
TOBATHL KOTODKIE MOMHO NO-PaIHOMY, §
CYHTaKY, ¥T0 ['yna ¥ pAd APYTHX HoChe-
aosatenell npevEEnHIMBAKT DayHneTH-
YeUKoe paHoodpaIne KemMopia.

M HE MEHEE scnninks piviHo-
obpaine EHBOTHOIO MHPA B KEM-
Bpuiickut nepwon  pce-taxm  Buina.

BHONOTH-IBOHOUHOEUCTE.  METAKITCR
BRIRCHHTL, TIOYeMY 38 NOCNeINWe no-
MITLITRENOR JET He OOAEWNOCE HOBBLIX
IVTHHOB CTPOCHHN TENa Y EHBOTHMX,

Ix. Banenrafn w3 Kamndopusiicko-
ro yHuBcpcHTeTa B Bepkne npennono-
W, YTO HOHBIE CTPYKTYPHLIE BADILAH-
Thi BOTHMEEMH W IBOICUHOHHPOBAIH
DRICTPEE HA PAHHAX CTAIHAX HCTOPWH
WHBEOMD, TOCKONLKY Torna Geno Goms-
e «cB0BGOAHOro NPOCTPaHCTEaR, T, €.
HEFAMMUTHEHHMN  IKONOrMYecknx  HMILL.
MNMo-moemy, BapEn R gend TONLKO A
srom. J1. Pon wi Ynkarckoro yHnsepcH-
TETR NOACHITAN, YTO BO BPEME Kpyn-
fiefileero Maccoporo ALIMHPARNS, Npo-
HIOLEAIEr O B KONLIE NEPMCKOTD NEpuo-
na (oxono 230 san. neT Halan), Weuezno
00 %% scex Mopcknx aaos. Onxaxo —
B MPOTHBOPESHE ¢ THNOTe30N BanenTall-
HE — DaHHbIX O KEROM-TTHE0 NpHHINTH-
ANBHO HOBOM NIAHE CTPOEHAR, BOTHAK-
ures Toram, 9Tobs JAN0ARRTE OCBoBo-
TIMBLITWECH HHILH, HET.

TpynHo Takme NpaHATH, 9TO OCBOEH-
HOCTH BCEX HHIL COBEPIICHHO HCKMTHOYA-
eT IWOMOLKONKEE HopooBpalosasun, B
HACTORILUEE BPEMA OPTAHITIMBI C CAMBI-
MH PaiHLIMH ILNAHAMK CTPOCHHA 3KC-

f PEUUTH TTPOBEPETE 3ITY THNOTEY,
NPOAHATHINPOEEE YCTOAYHBOCTE K TH-
WeNbiM METANAAM Y BecnoIBOHOUHEIX
u3 Gyxrm daymapn wa pexe DNumon,
Kax # B gpyrux, coceganx, Gyxtax, 8
Hefi BYpANT WHIHB: 10 NOBEPXHOCTH
CHYHOT BOAOMEPKH, XBEATAN JA3CBARIIEX-
CH HEMG MOWEKEPEl, B ADHHOM HIE KH-
AT SEPHH-ONHIONETH W THNAHENR HAce-
KOMBIX, QABAR KODM phibam, kpabam
kpepeTkaM. Ommako Oyxra daysnapu
HMEET Ty OCODEHHOCTE, YTO 106CHE CA-
MIR BEICOKAR B MHPE KOHLUEHTPALHA
TOKCHYHBIX 3arpsinnTenefl, compepma-
LIHX WHKETh B KaIMHR,

¥ sroit OyxTm, npocTrpaowefice oT
ropst Crops-Kusir no Yacr-Tlofinra,
cnasnas Doesan mcropus. Bo spems
BOAHE 33 HEIABNCHMOCTS MECTHAN Ky1-
HHLA KOBAMA LENW, KOTOPLIMA Nepero-
paxuasany pexy 'vayon, aTobsl no mefl
He nponm GpHTAHCKRE BOSHARIE KO-
pabmm., B roas rpamnoanckofl sofns
Ineck MATOTARTHBANHCE Boenpunace, a
oxano 40 ner wWalan HAYLNOCE NpoNI-
poncTBO ekTpofaTtapeR B BOCHHBIX
uennx. C 1953 r. npomeiinesssie npes-
npRATHA cOpocinn B GyxTy W pexy no
coceactsy Sonee 100 T oTxonom, cogep-
WALLX HHKEME o Kanmult, 3arprisenne
npooon#xanoce 0o koxua 1970-x rooos

WIWAXIA [cnesd) — wanoBaTan kemBpMACKER (DOPMA — KOrQAa-TO CYMTANACK Npan-
CTABMTENEM TWUNE, HEMIBECTHOMND B COBpeMeHHOR thayHe. HegasHo fokasaHo, yTo
OHE HA CAMOM A8ne POACTBEHHA MODCKON MblwK Aphrodita, OTHOCRIBACA K TWMy
HONBYETRIX YEpBEW (CNpasa),
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l FTANOTETHYECKMA NPEODK

noKE He GLU0 NPeKpaeHs Noa BIHAHN-
&M HaN00 HaCENEHIs

Korpa s savane 1980-x roaos bl
NPHCTYNHAN K CBOWM WCCHEIOBEHMAM,
obuapyRInocsk, 9o 25% gownsix ocan-
ko8 OyxTeI PayHOPH CONCPHAT Kalnui,
Tem He MEREE MAOTHE RiILI BeHTOCHBIX
fecnoInoHONARE GuITH 30CCk HE MEHEES
ofuneHb, 4eM B HEIArPAIHCHHOM HIE
apyrux Mect. YTodkl NOHATL NPHYHAY
ITOrO, Mbl HIYVHHIH YCTORMHBOCTE K
KaamMuo Hanbonee oObMHOID BOOHOTO

obfuTaTena OyxTLl Limnodrilus
hoffmeisteri, pOOCTREHHOMD IEMARHOMY
HEPHID.

Kax puscennocs, ocobu L. hoffme-
isteri w3 cocenredl DyXTol, NOMELIEHALIE
8 un Gyxre @ayinpi, norwbams v ne-
MOHCTPHPOBAIH ABHLIE CHMITTOMB HA-
pyieHii  HINEOEATETLHOCTH, TOrga
KaKk MECTHBIE WIEMINAPE B HEM Ope-
KpacHo oA YYBCTROBATH W PaIMHDHa-
ek, Mid CTATHM PAIBOANTE YEPRER HI
DaynapH B WHCTOM OOHHOM OCANKE H
OpOBEPIIH WX «BHYKOB» HA yoToRun-
BOCTE K KanMuio. ¥ 3THX NOCAEIHHX OHA
rakwe Oblna peicokoft, T. ¢., N0 Beel Bu-
MHMOCTH, HMERa rnasibivM obpaiom Ha-
CNCACTREHHYIO MPHPOAY.

DBOMIOUHE  HEBOCTIDHHMMHBOCTH K
KAIMIK MOTIE 3ausTy se bonee 30 net,

FTMNOTETUNECKWA NPELOK (NFEOKK)

B caniom nene, NIMEPEHHEIC HAMMH reHe-
THYECKAA HIMEHYHBOCTE B COCCAHNX Mo-
MYNALHAX H BRICOKER CMEPTHOCTL B HHX
VEAILIBAIOT, 4TO ANA paisnTHa #abmo-
AAEMOTO YDORHA YCTORMHBOCTH K THXE-
ABIM METANNEM D0TpeboBANOCs Gnl Ble-
ro [IBS-YeTLIpe NOKDNeHus yepaeft, T, €,
mpuMeEpHo asa roga. Jlom nposepEn 3To-
ro meiBOOE Mb BOIAeficCTROBANN Ha
L. hoffmeisteri w3 WeIArpAIHEHHEIX
mecTooDNTANMA  Oocankom, OGOTATHIM
KafMien, 1l PEIMHOMNANH BBIKHBIINE
ocofefl. YVae K TPeTheMY NOKONCHHHY
veToflupeccTe cocTarnna 23 ot ma-
GmonaeMofl B nonyaun 6yxTel Payn-
api.

Takas cnocobRocTs K BRICTPRIM 380~
MOUHOHABIM HIMEHEHHAM MPH CTOMK-
HOBEHIH ¢ HOBbiM QaxTopoM BHewred
cpenkl YousnTensHa, Hi oana nonyns-
UHR 4yepeeld B NEBCTREHHON NpHPONE HH-
KOrJa He Nonagana B ycnonwsa, noaob-
HEBIE COITANNBIM YenoBekoM B DyxTe Da-
yaupy. Tem He MeHee, XOTA HEKOTOpLIE
Bikl, OOHTAKLINE B COCEOHHX BOOAX,
IeCh  OTCYTCTEYIOT, DONBIUMHCTBO
fopM ADANTHPOBANOCH K HeoOmvHol
cpeie.

BriCTpoE PRIBITHE YCTOHYHBOCTH K
BHICOKHM KOHUEATPALMAM TOKCHHOB S8-
NRETCH, NO-BHARMOMY, IIHPOKD pacipo-

Tpanmn pRIHOOBpEIUA BHY-
TRW TPYNN MCKONaSMENE OpT 8-
HHAIMOE JafWCAT OV KOELEL WA
IBOMOUMOHHEIX CERIEH Memny
HIBBCTHEBIME AL EMN, Korga-1o
KEHGPM‘HG‘HB W NOKOMIAE CYMT
NUCH B BLICWER CTENENA HEO[HD-
POAHON MOYNNcE, & NpagEnas Ko-
TOPOR MHDOMBCTAD PAINMUHLIX
NrA ﬂhlﬂﬂlﬂ M HEIEENCHMD
Apyr OT ApYTE OTRERMNHCE OT -

wero nNpegka, Aed =apTEHY
ofiwwpHara FEOMOLAOH -
o rasowa (esepxyl. OgHans pog-
CTBEHHBIE CEAIM MeMOY TEMu me
HOQMAMK MOMHD NHERCTEEMTE B

BAQE TPARMLMONMOID IBOMOLA
OHMOMD QDEBa W B 3TOM Chyuyas

OfHEeE DARIHOODDANME TPYNTE MO
PaIID MEHBWE |Creed)

cTpasennsin meenmues. Tpu npsivene-
HHH HOBOTD NECTHUHOA ODLIYHO YiKe ue-
Pe3 HECKOMLED NET NORBIAKOTCR yoTof-
YHBLIE K Hesy misin apeadTenel. To we
camoe HabmogaeTrcs ¥ Gartepull npw
BHEOAPEHHH B MEIMUHHCKYIO NPaKTHKY
nosslX anTubuoTikos, K csacTeo ans
Yenopeka, noniepHanne 3Tofl yeTofan-
pocTH obxomures mMuEpobam, cyns no
BOEMY, HENEIIEBO, W NPH BPEMEHHOM
MPeEPallieHin HCMOTEIOBARNA NeRapCT-
B HYBCTHHTENBHBIE K HEMY IHTAMMBI,
KAK 1Passilo, CHOBE HauHHaoT npeob-
nanaTh.

OFRBl nNpooeMOHCTPHPOBATE OT-

poMHBIA NMOTEHLIMAN ECTECTBEHHO-
ro otbopa, HeohRIaTENLHD OOPALIATRECA
k maam. Kak noxazan [Ix. Damnep wa
KanunhopuufAceoro yHHBEPCHTETa N
Canta-bapbape na npusepe pwb ryn-
i, GLCTPRE IROMOUNOHHLIE HIMEHE-
HHUA MOMET BLALIRATL XAuEwsecTeo. B
BEPXOBLAR PY4YLER Ha TpHEHZaIne, raoe
HET XHIIHNKOR, CAMKH rynmm obsMHO
NPEANOYATAINT TIONOBRY NapTHEPOB ©
ocoDeRHD KPYNHBIMH RPED OKPalleHHbI-
MH XBOCTEMI — BOIMOXKHO, NOTOMY,
9TO ITOT NPHINEK CENIETENLCTBYET O
xOpoleM In0poebke ero obnanaTens.
Opnako BPOCKAR OKPACKA ONACHA, SCITH
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BOKPYD MHODO XMUMBX puwifi. Duanep
WIYHHA MphekT XHIIHNNECTRA, PaiBoas
TYNITH B AKBARHYMAX BMECTE ¢ HX Bpara-
Ml H B OTEYTCTRRE Takopeix. [pi Goms-
IOM KOTHYECTRE XHLIHHKOR APKO OKpa-
IEHHBIE CAMIBL YIKE 9EPE] HECKOJRKD
T CTANA PeaKHMI, 8 B DeIoNacHiIx yo-
NOBHEN JOJ8 MX VBCTRYHABCE.

. Peanwnk 0 X. Bpura wy Kamidop-
Hufickoro ynusepcuteta B Pusepcafine
COBMECTHO ¢ FHANEPOM NOKATAAN, HTO
noa gefcTeieM ecTecTecHHore orbopa
MOTYT GRICTPO HWIMEHATLCA OAWE CPOKH
paIMHoXeHna oprannisvos. Koroa oun
NOMEILATH TYNMR B pywefl Ge3 xuomm-
KoR, PRIGKH HAYHEANH PAIMAKATECE B
Bonee noagkeMm BOIpacTe W GAIRLIYRO
OO0 MHILEBMX PECYPCOE HCNOBIOEa-
JIH Ha POCT TCNA, a HE Ha BOCIPON3IBCac-
e, B nmpRcyTCTEHH XHUIHHKOB CCTECT-
seiiieil  oT6op GnaronpeATCTROBAN
ocobaM, NPUCTYIABILIMM K PEIMHONE-
HHIO Palbiie (N0 HE HAILAN BPAr) i ybe-
NHYHBARIIHM TEM CAMBIM MOTCHUHAIL-
HOC YHCOO PENPOSYKTHBHEIX CEIOHOB,

Mopdoaorneckne TpHIHaKn TaKkke
cHocobibl  GRICTPO  3WOMOUROHIPO-
BATh, HO KOTOA NOREINFOTCR He-
OCROEHHEIE IROTOTHYECKHE HHIUK, TOTO-
BLIE K JACEMERNHIO, HAMPHMEP B PEIViib-
TaTe oOpPaIORANNA HOBREIX OCTPOBOR HITH
o3ep. JapaHHOBEL BEHPKH, KAK HAILIBA-
T rpynny GAHIKOPOOCTBEHABIE OPYT
apyry BMaoe nTHU ¢ [ananaroccknx
OCTPOEOH, MPOHIOIIH, BEPONTHO, OT
QONOro NPCIKA 328 NOCTEaHRE 5 MAH. NeT
WK aame mensiue. Hosele sunw ¢ pas-
NNEHBIME (HOPMEMI KNHOBOB BOAHIKITH,
4TODLI  IANOAHHTE  CylecTROBaBiMA
IKONOTHYECKHA BAKYYM, CTIEHHANTHINDO-
RAMIIACE 1@ PaIibIX THNEX KOpMAa.

Hegamio T1. DpanTy # ero Konneram
w3 [TPHHCTOHCKOND YHHBEPCHTETA Yia-
nock wabmonate Gucrpoe neficTame Ra
ITHX NTHIL ecTecTeeHHoro oTBopa (oM.
cratheo: 1. Tpant. EcTecTeeHHbiR OT-
Hop ¥ napeHOBL! BelopKH, «B Mupe Ha-
yEin, N 12, 1991). CunsHan 3acyxa mo-
ryfilfia BCe PECTCHHH, KPOME HMEHLIHX
KPYITHBE 3aCYXOYCTORYHBLEIE CEMOHA.
lMockoneky NAPBUHOBB BLKIPENR MTHTA-
HOTCH B OCHOBHOM CEMEHAMN, CMEPT-
HMOCTE CPEIN MHX Takwe B BLcoKa.
FTH oDCTORTENLCTRA CNOCODCTHOBAMIH
YBETHYEHHID CPEIiiy DAIMEPOB KITHIBA:
OTHE ¢ GonsluiM KMOBOM CNOCO0HEL
noenats Gonee xpynHble cemena. Mo
nannes [parra, koneBanus Mesay cy-
EHMH M BIAKHBMH YCIOBHAMH MRHBO-
OAT K HENPEPLIRHBIM 3BOTHOUMOHHBIM
CIOBMTAM, IABCPLIAMLLMMCA SACT0 BOETD
38 HECKOMBED MECALIER,

AT HCCNENORAHNA CORPEMERHLIN Op-
FAHHIMOB CRHIETENLLTEYIOT O MO |
CROPOCTH NMPOHCXOORUINE K B HALW JHK
SBOMOUHOHN KX wimenenufl. Cpasin-
TebHEIA AHANHI HCKONAEMBIX OCTAT-
kos, nposenewnntil  da. Cenxocka-
MMM W3 YHKAICKOrO YHHBEPCHTE-

Ta, A4 AoNONHNTENLHLIE TOMY AOKa3a-
TeLcTea. OH Npoaenan THTAHHYECKYIO
paboTy, obobiliie NTANEOHTONOMHYECKHE
MAAHBLIE H ONPENETHB MIMEHEHNHA DHONO-
THHECKOTO pasnoolpains ¢ TeweHHeM
spemenn. TMonyveniblie WM OUSHKR I08
IPYIN HHIKOTO TAKCOHOMHYECKOT O pak-
ra, B SECTHOCTH pPOOOB, JA10T XOpolnes
NpencTaRTEHRE O YHCIC BHAOR B Daifiiy-
HEBIE FEOJIONHYECKHE NMEPHOOL! H N03IBO-
NRAKT NPUATH K BLIBOAY, YTO B HEKOTO-
puie 3noxH oflliee YHCIO BHAOE OCTABA-
N0CE, NO-BHANMOMY, cTabiribibiM, 8 B
apyrie {(HANpEMeEp, B KOHLIE naneo3Iofc-
DR IPW) — KaTacTpodwNECKH NATAnD,
OnHako B UeNOM Ha TPOTAXKEHHH NO-
crieaHux 60 MIH. TeT OHO, MOXOXE, HEY-
EnoHHo BoapacTano. Pasymeetcs, um-
TEHCHBHOCTE BitdooGpaioeania He BK-
RET Ha BOIHHKHOBCHHE HOBBLIX NNaHOB

CTpOCHHA Tena.

AK, BCe DaHHBIE O TPYINEX HbIHE
WHBYILMX OPraHHIMOB NOIBONAKT
NPeanONaraTh, ¥T0 IBOMMUHA HIET Cefl-
YAC He Meanennes, Yem koraa-mibo. On-
HEKD, ECTTH PACCMATPHEATS NCKONMREMBIE
DCTATER, B2 TEMITE MOTYT NOEAIATHCA
YAHRHTETEHD METIENHRIMH.

Ha nnswe vy ckan Caftenructe-Knnge
Ha noBepewee Hecanukckoro sanuea a
wr, M3punenn BcTpeuaoTCH HRIKHE y-
rPhi W3 CHEMCHTHDOBARHOTO Necka, co-
OEPHALIETD  THICAYH  MCKONBEMbIX
OCTATKOR OPTAHHIMON, RECENABILHY He-
CKONBED MITTHOHOB JIET HAIAN METKOC
sope. 30eck oueHk Nerko cobpats Kon-
nNexume oxkaMmenenocTed (ecnm, Komey-
HO, He DOATHLCA NETHETO JHOA H KPANH-
Bhl).

Cpenn MHOMHX ITEIHIX CORPORNLL —
PAKOBHAL] MHOUEROBLIX MOMTHICKGR H
rpymmk Tpefewnkon, naisanAbix Chesa-
pecten, TOTOMY ¥TO WX oDHADPYRHIN Ha

B
|

FEANBLHBIA
XOf
JIBONEILMAN

[ ]
I

}

KAMYIWMHCH
X040 3B0OMOLWK

YECAMMECKOR NuTopann. 2DTo nNepusie
WIBECTHLIC CEBEPO-AMEPHKAHCKHE HCKO-
naemuie; ol Buinm onncansl 5 1687 1.
Npeprefiiune MPEICTABATENN TPYIMILI
OaTHPYIOTCR CEPENHHON MHONEHA, T. €.
ux poapact okono 14 M. net. Buimep-
mi Chesapecten NpuMepHO 3 MAH. NeT
nasan, IMocnenoBaTensHoOCTL, BeOyillan
OT NPENEOBEIX GOPM K HX TOTOMKAM, B
PROY OCANOMHBIX CTOEE DOYTH HE Ope-
peigaetTcr. Mw. Musgiasn i Yuusep-
cireTa wT. Heto-Hopk 8 Cronn-bpyke
OpOCHenna BNeYaTNRIIUEE SO MHIIH-
OHHOE PAIENTHE ITHXY WCKONECMBIX K-
BOTHLIN, OKAJARILICCCH RETHYARD HETO-
POITTIELI M,

VY monons coppesmeriblix rpebelkon
paKcRHAA ODBIYHO TPEYrOMLHAR © rIY-
Gokol BRIpEIKON ANA RRICTYNAMLWWErD
ofpal0BaHiA HI HITEBHAROTO MaTEPHa-
fia, MPHEPEIITRIoLUIET0 MOMMIocKa K cvb-
crpaty. [lo Mepe coIpeBAHNE KHBOTHO-
roero O9EPTAHHA CTAHOBRTCR BCC Gosee
OKPYIIBIME, 8 OTHOCHTENLHEIE paIMEe-
Pl BRICTYNE YMENBILAWTCR. BOALILYIY
wacTes wcTopun Chesapecien, npoaon-
Aaniefcs 11 MM, NET, IROMOLUNIN Che-
Jopana OOHOR H ToR We TERIERLHI: OT
ihopMm, BIpocnuie ocobi KOTOPKMX Rano-
MHHANMN HLTHENTHION MONoTs, & Gonee
NOXORHM HA COBPEMEHHEIN NONOBOIpE-
nex rpebeinkos. Mumniaky npennona-
TEET, YTO OpPEBHEE MOPE, B KOTOPOM
ODHTAMAN 3TH MHBOTHBIE, NOCTENEHHO
CTAHOBWIOCH FRyGMe, MTO CO3NABAND
YCJI0BHA, ONArONPHATCTBEYILUME Tem
MOUTIOCEAM, EOTOpLIE GONLILE Bpeme-
HH MPOBROAKTH B CBOBOAHOM, @ HE NPH-
KPEnnenHomM K CyDCTPATY COCTORHEH.
Kak 611 1O i Gui00, IB0OTIOLUHA TPYIINL
1ina HA YIHRIEHHE MEILTEHHD.

Cxoonsie WomolRoHALEe npecbpa-
JORAHNA ¥ CORPEMEHHLIE MOITIOCKOR
MOTYT NMPOHCXONRTE ropasao Geictpee.

(=]

AVAMETP MCEKONAEMBIX DOPM, cu
Ra
I

51000 4 OO0

3 000 2000 1000

BO3PACT MCKOMNAEMBIX, rofk

OUEHKA CKOPOCTW 3BONICUMK 3aBMCHMT OT MONONB3YEMOro BpeMeHHoro mac:
wraba; 310, BEPOATHO, OO LACHAET, NOYEMY FBOMOYHOHHEIE HIMEHBHWA, NPOCNEMMW-
BaBMbI8 N0 MCKONAEMEIM DCTATKAM, KAKYTCR TAKWMW MEANEHHBIMK. ECNW aHANHIW-
POBATEL PAINMYAA ROPM, pasgeneHHbIx GONEWMMK MHTEPBANAMK BDEMEHW, MCTHH-
HbIE TEMITBl IBOMIOLMK MOMYT MCKREKATLOR, NOCKONLKY He By QYT yuTeHs! NEPUOGS!,
KOrAa M3MEeHEHWA BOODWE He NPOWCXOMMUND WNK KOrGa OHA WK B NPOTUBONONDM-

HOM HE0MDAABMOMY HENDEBNEHHK.
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CpasHuM, HAOPHMED, TeMikl HIMEHe-
Hufl y Chesapecten, Mopckoro Gmomes-
ka Nucella lapilius w Geperosoft yauTEn
Lirtorina obtusata. 3T Biibl cCTATR J0-
Geivell eaponefickoro wpaba, cnyvafivo
JAHECCHHOTO B Oy AThI 1T, M, BeponAT-
Ho, B HaYane XX B, Beero 3a HeckoneKo
pecaTuneTnlt y ofoux MonnxcKos pai-
sinack Bonee TONCTAR H NPOMHAR PAKO-
BHIA, NYHILE 3RUNIAMMLAS OT Hanage-
HITA XHITHHKS.

Moxofawi O, Covmcon B3 Anepii-
KRHCKOTD MYJIeR €CTECTBEHHOH HCTO-
pun — Beaycnonno, senuyatiumi nane-
onTonor XX 8, — oGHAPYKHI MEONCH-
HYI) Me CKOPOCT B 3BOMOLMH ¥ HCKOnae-
MLIX MOekonuTaoumy. CoppeMeniibic
ONOCCYMEB! THIIE HEIHAMATENBLHO OTTH-
YAKOTCA OT CBOWX MPCOKOD, MHBILAX B
smenosolt nepson 65 sund. eT madaa.
DKCTPANONHPYR CROPOCTHL HIMeHeHHA
onoccymon, Cumncon noaywii, 4To
IBOIOUMA  MOCKONNTAKLIMY OT HX
npenkos PeITHAKUA «BPAN TH MOTAa 38-
HATH meHee 600 MAH. NET... & 370, KO-
neuno, aGcypan.

Brectauwmfl ssomounonneT [Ix. Xon-
neitn obopmynuposan 3Ty npobnemy,
nowanyl, nanbonee uerko. TweTEmRHO
npoananuinposas nadnwe CHmnicona
of BeKonaeMblx NTOILANRX, OH YCTAHO-
mHM, 4T BLICOTA oanoro 3yGHOro ne-
MEHTA VBETHMHBANACE NOPAINTENLHO
sMennenno: npavepro ma 3,6% sa mun-
nwon net. Mo smuenmio Xonoefina, npu
TAKHX TeMmax InoMounl  JelcTaHe
ecTecTeennoro oTbopa enBa nu OTIHYH-
M0 0T cnysafioro apefida resos. A na-
IBaN ITO NEAPANOKCOM Aonnefina: noye-
MY CKOPOCTE 3BOJTHOUHH COBPEMEHHBEIN
NoNyNAUNA TAK BLCOKAR, €CIH IBOJHFAIHA
HekoHasMBIX  GOPM  BEIITIROHT CTONB
MeanenHof?

0 HEKOTOPOH creness 3TOT na-

panoke oBuACHIM: 1EN0 B TOM, 4T0
B GONBLMNHCTEE CAYYACE NATEONTOIOTH
PACCHHTHBAIOT CEKOPOCTE  IBOMIOUHN
IR NEPHOOOE B COTHHE THICRY WITH M-
AWOHBL €T, 8 Bpemennoll  macuTal
MOMET CYLUECTBEHHO BITHNTHL HA KOHEY-
nele pesyasTaTis Beucnenut. Tpeano-
nowuM, gBa rogn nogpaa | aHeapa Ml

MCKONAEMGLIE TPEBEWKKW CHESAPE:
CTEN pemOHCTPMPYIOT YCTOWYMBLIE
TEHOEHL MK IBOMOLMOHHBIX MIMEHEHWRA
Ha npoTAxeHk Gonee 10 mnu. net, Pa-
KOBMHE 3THX MONNKGKOE NOCTENEHHD
OKpYIrmANacs, 8 Beipeika, COOTBETCTRY-
WWaR MECTY NpuKpennexMs k cybcTpa-
Ty, CTAHOBMNACL BCE MEHEE 3AMETHOR.
ATH HIMBHEHWA NEPANNENBHBI NPOMCKO-
ARWMM NPy COIPEBAHWKM MONOgKW ¥ CO-
BpeMEeHHBIX rpebewKos. B DQHOA W3 K-
HAW JBOMOUWOHHOMD DAsBWTHA TaKKe
TEHAEHLWW B WTOre MCYEann, Ho B OpEY-
ro# COXpaHANKMCE A0 Tex Nop, noka Che-
sapecten He BeiMEpNM,

OnpefenAcM YpoBenks mMopa ¥y Gepera.
MNaxe ecrmn B mepELIfl TOO COENATH JAME-
Phi 8 OTIHE, 3 Ha BTOPOR — B NpATHE,
MOMYHEHHAR CKOPOCT HiMeHeHuA By et
Hepenika — crases, | mnron. Econ e
MEPHTE YPOBSHE ROML Kaxnse 6 4, 3Ta
CKOPOCTE OKAMETCA Kyla Beitne — | M
3a kaxnsie 6 9, T. e. 1460 M B roa.

Ecnn TONBKO TeMMbl 1§ HANMPARICH-
HOCTE IBOIMONHONHLIY  oMerelill e
MOCTORHNE, BpeMeHnoil macwmad npw
ONpeacneiiy  CKOPOCTH 380K
WrpaeT oueHb BIKNHYIO poik. OHa Mo-
WET MOKAIATLCA HEECTECTBEHHO HMIKOR
B CAVHEE WreONOrHYeckux», T. €. OHEHb
NPOTAMEHHEIN, HETEDBANOE BPEMEHH, B
TEHEHHE KOTOPBIX OLLIN KEK DEPROIb,
KOTOR OPTEAIIM HE MEHAICH, TAK M 3N0-
i GeicTprIx npeobpaiosanni TO B 00-
HOM, TO B OPAMO OPOTHECDDIOMHOM
HH.ITPmEI“I!I.

Hanpimep, sorpa reonor I, Cagnep
u3 Kannfopuufickoro yHRBEPCHTETA B
Pusepcafine HIMepRN CROPOCTE HAKON-
MICHHA MOPCKHX OCANKOB B Paimnyiibie
nepuogsl reonoriueckoll WCTOpHH, OH
ofmapy®uI, YT0 OHA KAMeTCH TeM k-
ME, yeM DnHHHee BRGpaNERIR HHTEpBAn
speseli, NMancontonor @, Jxwimse-
pud m3 MuMHranckoro yHHBEPCHTCTA
CTONKNYACA ¢ TAKON e obpaThofl Kop-
penAuich speMeRHOTD MaciuTaba i pac-
seTHON CROpOCTH FB0moHE. Korpa oH
AHANTHIHPOBAN HIMEHEHHA HCKOMACMBIX
il COBDEMEHHEIX BHAOE Td KOPOTEHE De-
PHOOK, OHE EaJAnack HHEL‘JHHH. Kornn
38 EU_'-'!EE JUTHHHBIC — CHH3 AT .

A, Kax 1 MHOTHE IPYTHE TANCOHTON0-
rH H SBOJIOLHOHNCTE, CHHTRID, Y4TO
WTHIOOE DLICTPRIX, PANHKANEHEIX JH0-
MOUHOHALIX WIMERCHIH YepeayioTon ©
MIGKAME «IRCTOR  [JEHE ¢ PAIHITHEM
B oBpaTHOM NEnpannenui, JTanw Gyp-
neix  npeobpasopanil  HEMPOAOITHH-
Tenuasd 1 obsidio TeprioTca B rpybos
mMaciuTabe NANCOMTONOTHYECKOH 1IKa-
Nk speserd. Kak npeanonosnn Henas-
o M. JInsg w3 OperoBckoro YHHBERCH-
TETA, KAXYIIHECE MELTCHHEIMH TEMILI
SHOMIOURH MIEEOTTHTAIMINE  OOMACHE-
HOTCR CCTECTREHHBIM OTHOPOM B NONLIY
cTADHIEARX NpoMexRyTOUHEIX  hopM,
CYLIECT BOBABLLINX MUILTHONE! JET.

POYE roBops, HET HHKAKIHY OCHO-
BAHKHA FOBOPHTE O MPORTXOLALIIEM
B HALE BPEMA YCROPERIN 1N 3aMenne-
MM IBQMoUHH. OnHaKD ITOT BRIBOO
ocTaanaeT De3 oTBETA MADATOKC KeM-
Bpufickoro weapwpay Gopmoobpaloss:-
HitE # 3aranosnoft HEHIMCHHEOCTH BO3-
HUKILIMX TOTR ¥e nnanos cTpoetus. Ha
sofl BATNAN, OTBET 30cchk NO Epaknel
MEDC YACTHYHC CBE3IAH C IsomousHed]
WECTROCTH ITPOTPAMM MIIHEHIVANLIO-
ro PARIRHTHA.
Mpwamakn, xoTopbie MoEHO Ouno
Obl CUMTATL KMHOMEHLIMH IR NIaHa
CTPOCHNA KAKOR-TRGO rpymima oprains-

BONLWOW B3PbIB 3BONKUWMKA MUBOTHbIX

MOB, MHOTOA HE BLIPEMEHB HIW QaKe
sBHO ke y e npenkos. K. Mo ws Jle-
BEPIYNLCKOTO yHHBEpCHTETa W 3. CMnT
w3 JlonnonckoTo My3eH CCTeCTBEHHOR
HCTOPHH MOKAIANH, YTO MOPCENe 3823-
Nkl OTHEOOE HE BRLILLLTH, TAK CHH]HTI':. i
kemBpuiickoro TyMana B ceoefl oKoHta-
TeneHof Gopme, He nNoaBRepxmeHHOR
panuhefianM. wiMenernaM. Hanmpotis,
X HIDECTHAN HAM MOPHOIOT RS CRNATL-
BIUTACE Ha MPOTAMEHITH MHOTHX MHILITH-
onoe et kembBpufickoro nepuopa. a-
WE MATHAYYERAE CHMMETDHE, CBOHCT-
BEHHAR BOCM HRIRC MHBYLLWM WTIOKD-
HHM, PH BOTHHEHOBEHIH 3TOR rpynml
ewe ne Opina yorosmuefcs: et npen-
IECTBOBANA TPEXTYHMERAN, NPEIKOBAN,
Ecrecroenusiil oThop mennenno nemni
obuyio opMy PaIiirLE KTEccon TH-
NA HITTOEDEHX, TPe0DPATYR HX CRENET H
MATKRE TEAHH.

Hrak, HakonnemHsie Ha CErOMHAITHNHA
NcHL OAHHEE NOIBOAAIOT TPennona-
TaTh, YTO XAPAKTEPHEIE ANA ToM wWaM
HHOH TPYIMB DPRMIHAKH NOCTENEHHD
WIACTRIBAHY B OTHOCHTENLHD HeHI-
MERHOM COCTORHHH TIOCIE NONTOTD ne-
pHona paaHefl FROMEUHOHHOH nnacTHy-
focTh. BoiMoxHD, B OTBET HA Na8AEHNE
ECTOCTEEHHONG OTOOpa  NpOrpaMMsl
m:IIHTH:I 3HMH:I|.IHQHHP-DBB.I'II! B CTCIPQ-
HY OrpanHHYeHHA IIMEHYHBOCTH OKA38 8-
ITHXCH  YORYHEIMH MNEAHCB CTPOCHNA,
Moskro TONLEO rANETE 0 TOM, KEKHE Me-
HETHYECKHE MEXEHWIMLI  HENPEPLIBID
EOHTROMHPYHOT X0 OHTOTEHEIE, ONHA-
K0 oDHapyXuBaeTCR Bee Donkine renon,
OCYIECT RRIOIINY CXOMHOE YIPARIEHNE
PEHHHME ITANAMH HHOHBHIYATEROTO
PRIBMTHA, ¥ OANCKHX APYT OT OPYTa BH-
noa. Boamommo, wmeHHo B kemGpifl-
CEMfl NepHON TEHCTHYECKME NpOrpamM-
M, OnpegensiolMe IMGPRoHANBHLIE
NNAHE CTPOCHNA, DTININCE B CHOM CO-
BpEMEHHbIC (hophihi.

Takofi ocHOBAHNLIA HA OHTOICHETH-
HECKHX OTPAHHYEHMAN APTYMEHT A0CTa-
TouRa BecoM. Muormwe BHonorn cunTa-
HOT, 94T0 PAANKATBHO HAMEHNT b HILINEM-
OYAnTkHOE DPAIBATHE, ABMRKICECH Be-
EMOMHTENLHD TOHKD OTPErYIHPOBAK-
HEIM MPOUECCOM, YpeIRbSaiaD TPYIHO!
MYTEHTH ¢ SEHLIMI OHTOFCHETHYCCKH-
MH OTEAOHEHHAMH 00MYMHO HenomHOo-
ueHHE ¥ DRICTpo rHDHYT. 3Ta TCopHA
o0LAacHAeT KAk gH(depennHainio nna-
HOB CTPOEHHA B kemBpiIK, TAK ¥ HEBO3-
MOMHOCTE BOTHHKNOBENHA HX HOBBIX
BADHANTOR NOCIE MATCOBOID BRIMHDA-
HilR B konLe nepmi, Mo nee takwe cne-
OyeT, NoNeMy CKOPOCTE BROoobpaloRa-
HHE, WIMepennan CenkockM, OCTacTCA
BLICOKDMA: HIMEHEHHN, COOTBETCTBYI)-
e PERATHHMIAM Memay GninKopocT-
BCHHBIMH Bil/IaMH, HC CBRIAHLI C OHTOTE-
HETHUYECKHME OF PaHiide AR,

Tent e MEHEE ¥ MCHA 1/16CH OCTAKTCR
HEKOTOPLIC COMHCHNR, TONLKO 111 OHTO-
IMEHETHUCCKHMH OrpaHHYCHHARMH l}ﬁ:ﬂ.‘-

FYMMNA cnocofMel K CYILECTEEHHEIM 3BONKOUMOHHLIM WIMEHEHMAM BCErD 33 He
CRONEKD NOKONEBHWA B OTBET HA HOBLIE YCNOBWMA Cpefhl, KOrga BOKpyr MHOTD XMIUHK-
KOB, BCTECTBEHHEIW OTHOD GNaronpUATCTEYET OCONAM C TYCKNbBIM M NPO3PRYHbIM Te-
nom (saepxy). Ecniv XMIYHWKOS MaNCo, ¥ CABMUOE PRIBMBAETCA KPYNHBIM, ApKO OKpa-
eHHBIA XBOCT, NPHUENEKAOWWE CAMOK [ BHNHIY),

NOBRNEER CTabiNLHOCTE MIAH0E CTPOE-
HHH B TEYEHHE HECKONLENX COT MHUTHO-
non ner? HdeficTonTensno nmW WInoko-
#HE OCTANHUL TAKAMHA NOTOMY, YTOD
ecTecTeennE it oTDOP Hie CMOT HIMENHT D
ux OHTOreHe3al

OHTOreHETHYECKHE OF pAHHMCHHR
HEMEIA  CunTaTe a0conmoTHBIME, no-
CEOUIEKY TPaBHia  HHAHBHOYANHOD
PaEIBHTHA HHOMQE BCC We HAPYILAKTCA.
Xopowiufl npuMep TOMY — KBAKLLN (CM.
crareio; 3, aene [Mano. Cymyateie nR-
ryiks, «B Mupe paykus, N 7, 1989). ¥V
BOEX BIPOCNBIE KBAKIL MPUMEDHD OMHHA-
Kosoe crpoense, OoHako y HEKOTORLIX
BHAOE &CTh DCODLIE HKADMAHBY, B KO-
TOPLIC OfH OTKnagwBaT HeobuiuHD
KpYneble, GOTaThie MENTKOM HEDHHEH.
Panuui 3BpHorenes ¥y HHX OTIHYaETCR
OT CBOHCTBEHHOID OPYTHM EBAKILIAM,
Bnaromapi YemMy IAPoONLIL PaIBHBAETCA
38 CYET NHTATEILHBIX BelllecTE Rila Ha
Cylle, a He B BOJe.

ITO OTNHYHE KACASTCA FacTDYIR-
LHH — CAMOTO OTBETCTBEHHOID ITana
OHTOTEHETH, HE KOTOPOM ONPENeIRIT-
cA Gynyiume TEasn. Kak ckazan smGpuo-
nor J1, Vonmeprt, «He pPOXKIEHNE, HE
Dpaxk i He CMEPTE, 8 WMEHHO FacTPYNR-
lHR — BaxHefmee coDwiTRe nawed
#nanne. Janusifl dakT peskoro wime-
Hewinn aMBpHOTEe3a CRHOETENRCTRYET,
YTO H PAHHEC CTAINH HHIMBHAYATLHOTO
PAIBHTHA MOTYT IHAMHTENEHO MommdH-
LHPOBATLCS.

TaxoA e BEIBOO MOMKHD CAENATE H3I
NCCNEAOBAHKE OHTOMCHEIA HITIOKDMEHX,

wegaeno nposeaestoro I, Peesons Yuu-
sepcitera Bannepbunta w P. Padom
3 Miananckoro yiusepouterta. [Mo mx
OAHALIM, IMDPROHE MOPCEHX  exci
danTacruweckn  pasmooBpanm, |V
GnUIKOpPOACTBEHAKLIN BHNOB HHOTAA CO-
BEPIUEHHD PAIILIE MIHHHKN] HEKOTOPBIC
npucnocobnensl E MpOIOmmHTenEHOH
ceoBoanonnanaroell MUIHN M OHTA-
HHIO MNaHKTOHOM, TOrDA KaK pyirHe —
K KOPOTKOMY NEPHOLY PACCENCHHA MOD-
CKHMH TEYCHHAME, BO BPEMSA EOTOPOID
HE MHTAOTCA. JKONOTHYECKAR CNelna-
NMHIAUHA OTPAKEHA PEIKMME DaIIHYHA-
MH B XOOe ]:I-Il!.BHTHH JTHYHHOK BILNOTE Q0
TOro, W3 Kakux sactefl apoasiung dop-
MIPYIOTCHE CTPYKTYPEI BIPOCAOND Opra-
miama, Onpake nonopoipersie ocobu
ITHE BHADE MPAKTHUECKN HeoTIHMHMLL
ApYT OT apyTa: Boe oHn tMereT rlucan-
fibtfl MAKLUHPE ¢ WM, NepelBiranT-
CH C MOMOLLLI0 AMBYMAKPATEHEIN HOMCK
i obrnansiBaloT ¢ KaMHel BOOopocnn
OCODBIME  SEMIOCTAME.

Takue HaGMOOEHHA TOBOPAT O TOM,
YTO B NPOTHREOHONOMHOCTE TEOPHI OH-
TOTEHETHYECKHX OrPaBERYEHIH BIpoCcnas
hopMA COXPAHNNA NOCTORNCTED MJIAHA
CTPOEHHA CROpee Beero Graronaps ero
pdekTHEROCTH, & WE HI-3d Hecnocob-
HOCTH E WIMeHennanM, XOTa HHINBNIY-
ankHO® PaRIBHTHE MBAO ONPEACNRET
MOPGIONOrHYECKY ) 3BOMOUHIO, eCTECT-
peitiibifl  0TGOp, BCPOATHO, CIVKHT
rrasHsiy  QAKTOPOM, COXPRHSIOLLIAM
XAPAKTEPHLLA 117 JAKHOID TAKCOHOMM-
YECKOTD THNA HAGODP NPHIHAKOSE.
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M  ofpasom, xemGpuickuf
upIpsips dopmoobpalopaniun ocTa-
eTea sarankoft, CoxpaHeHHe BOIHHKLINX
8 3TOT NEPHOI NIEHOB CTPOSHIN, HABEP-
HOEC, TOBDOPHT O HEKHX BRMHLIX BCTICKTAX
xong sonwound. Hoxons H3 noctynata
0 HeobpivHoM paiHoobpazil xemOpufl-
cioft Grotel, Tyan npemnonomun, YTo
cyneba NHHAA IBOMOUHOHHOTD paiBH-
THE — HX BEIKHBAHWE HIH BeIMHpa-
HHE — DUOPedensmack He CTOmLED
ECTECTBEHHEIM OTIOPOM, CKONBKO Cily-
yafiibsiME  daxTopamy. ONHAKD Kem-
Opuickan dayna, Boamoxuo, Guina me-
Hee painooGpaisofl, YeM cUHTAIOT OH i
£r0 eaHHOMBbILLNEHHHKN. [1. BparTc w
M. Vs uy BpHcTonscKkoro yHunepes-
TeTa BmecTe ¢ P. ®opra wi JTonnoncko-
ro My3ema ecTecTBensol ncTopuin oba-
PYRHAH CEHACTENLCTEA B NONBIY HMEH-
HO TAKofl TOMKH IDEHHA; HANPHMED, OHH
TMOE&3ANH, 9T0 ¥ COBPEMEHHBIN 4NEHH-
CTOHOTHX, N0 BCER PHONMOCTH, HACYH-
TLIBAETCH HE MEHEIDE PAINHYHBLIX Nia-
HOB CTPOEHAR, %eM ¥ KemOpuiicknx.,

Kpose Toro, He MéHes cyILECTBREH-
HEIM, YEM CAMO BOIHHKHOBCHHE MIAHOR
CTpOeHHA, OelnD nX nocnexkemMbpriickoe
npeobpazosanne. Henn3a ¢ NerkocTeio
oTOpacklBaTe NPEONONOKEHEE O TOM,
YTO COBPEMEHHBLIE KHBOTHLIE BCE ®e
MPOTPECCHBESE HITH COBEPILICHHEE CBOHX
NPEeBHHX NpemuecTBeHHHKOB. Japeny ¢
CAMOND HAYANA KPHTHKORAS KOHLUENIRIKD
IBQITHOUHOHHOTO NpOrpecca, CTARKILETD
HEMOBEKA Hil BEPLUHHY NECTHHIM XHBbiX
cyllecTs. TEHOEHLWHH K COBEPLIEHCTBO-
BUHHIO CTPOCHHA, NPOCTEMHBAKMUNECH
BHYTPH Ipynnki, HE NOIpalyMeBRIOT
NPpEBOCXOACTER NOTOMKOR HAN KEM-
nubo, kpome ux coBCTBEMHLIX MPEAKOR.
OyIHEKD BO MHOTHX 3BOMTHOUNOHHBIX -
HHAX COBEPILEHHO OMEBHOHE ANANTHE-
HEE MPOUHEcchl, CBAIAHHLIE ¢ NOABNEHH-
M XHIIHHKOB, HIMEHEHHAMH KTHMAaTa,
rny0HHE BOIDEMOB H APYTAX GaxTopos
BHEIHEN Cpeanl.

A cunTar, 4TO 3ITH IBOMKHIHOHHEIE
TEHOSHIEN COOTBETCTREYKOT KNaccHye-
CHOMY [WPBHHOBCKOMY NOCTENCHHOMY
COBCPLUEHCTHOBANIND B OTBET HA BO3-
neficTene BnemHux GakTopos. Hanps-
MED, BECh MPOHEce MOITANHOID PAIBH-
THS MICKONHTEIOWNK W3 Isepoobpas-
HEX penTiauf, ausmomf Gonee 100
MITH. JIeT, CONPOBOMIANCH MOBLILEHM-
e npHcnocobGneHHDCTH X CyNonyTHoR
cpene. PaipuTHe BropHdHOro Héba vee-
mino  3phexTHBHOCTE NEepeXceBBIBa-
HHA MHIH. IyGiel, KOTOPLIE ¥ PENTHARA
npeacTarnaoT CoBOR NPOCTHE KOHYCH,
HEOOHOKPATHO 3IaMeHRIOMHECH B TeYe-
HHE BCEf AHIHH, NPEBPaTHIIHCH B CIIOW-
HblE CTPYKTYPhI, CMEHACMbIC TOMKKD
oanH pai. [Jdawe vemocTHOR cycTas ne-
peMECTHNCA ¢ OOHOR Napel xocTel HA
OpYTYHD, NPHYEM ¥ HEKOTOPBIX TpOMe-
HYTOYHEIX HCKONAEMBIX HODPM HMEHOTCHA
OOHOBpeMeHHO 006a THNA CYCTHBOB.

Ecnn cpaBHHTE COBPEMEHHBIX PenTH-
JHA ¢ MAEKONHTAMWHMH, MOXET Cno-
HMH1boA BIEHRTIEHEE, YTO TAKHE Nepe-
MEHBI B COWIEHEHHAX YeIMOCTHRIA KO-
creli HepoIMOoXHEL Dea KpYIHEIX, PEIkHX
{# B BEICILEN CTENCHH HEBCPOATHBIX) MY-
TanHA, OOHaED HCEONaeMuifl MaTepian
rOBOPHT O TIOCTENEHHOR IBONHILIMH Ye-
pe3d npoMesyTouible fopait, Bamecto
ONPOBEPXEHUR PONIH ECTECTBEHHOIO OT-
Bopa — Taxkopo muenne Dynaa — i
HAXOOKH CHHOETENLCTEYIOT B NOMb3Y
er0 BCENPOHHKAKIIIEr 0 BANAHHE.

JefcTENTENBHO T MNAHE CTPOEHNH,
XapaxTepibie [ TAKCOBOMHYECKHX Tii-
Nos, SEARKOTCRA NpH Beell cBoef NpeaHo-
CTH M yoTollMHBOCTH ONTHMATRHBIMHA
peweHHaMH  NPoGReM  BLIXHBAHHA W

paIMHOMEHNS, HARJeHHMME B PEIYIL-
TATE PAHMErD KPETEKOCPOMHOID PayHOa
ecTerTRenHOre oTHopa ewe 10 YCTAHOB-
NEHHA WECTKHMX MPOrpaMM HHIHEHIY-
anssore pazsuTen?! Hnow 3to npocto
cayqafinme KoMOHHALHK NPHINAKOE, CO-
OpaiHLIX BMECTE M0 KANPHIY HCTOPHHT
IMo-moemy, Ha CEroinHE Ay4liHA BuIXOA
— YCMATPHBATE JOMH HCTHHE! W B TOM
A B apyrom, Témimst IB0MOLUNI HA BROO-
BOM YPOBHE HE CHHEKAIOTCA, OIHAKO
OH#, NO-BHANMOMY, YKE He 3aTParHBaeT
CNOMHBIAXNCH Nnawos cTpoexus. Mo
KAKHM-TO HEMOHATHRM NMPHYHALM Ta-
koe EIpuipononobHOe yRenHueHHE pal-
HoODpaiIum WHBOTHOIO MHpa, Kaxoe
npoK3owno B Hauane kemGpus, ckopee
BCEFD HHKOPAA HE NOBTOPHTCR.

Wﬁg/m " o@ﬁméo

Bee nadexcost na Sematech

TOPOH nocrynar Mepdu rnacwr,
YTO Ha Bce TpeDyeTcs BpemMeHH
Ooneiue, Mem Mel OAHAaEM. FTO Npas-
70 CAPaBEANHBO H B OTHOWCHHH NOAY-
NPOBCIHAKDBOR NPOMBILLTEHHOCTH
CIIA, koraga pevs HIET O £ CTIACEHHH.

B 1987 r., xoroa aMepHKAHCKHE NpO-
HIBOOMTEAN He B2 painpamcHiR YBHIC-
AH, K&K WX ANOHCKHE KOHKYPEHTE CTAMN
IAXBATHIBATE PHIHOK  OHHAMHYECKHX
IVIIB, » CIUA npH yYacTHA mpasE-
TenbeTRa coanand Sematech (SEmicon-
ductor MAnufacturing TECHnology),
Hayuno-uceneaosarenscknfl xoHcopun-
yM 10 paIpaboTEe HOBLIX TEXHOIOrHH
IR NPONIBOACTHER NOMYNPOBOIHHED-
pofl npoaykuan. [Mo 3ameicay coapate-
nefl xoncopuMysma Sematech ponken
ORI COCIHANHIHPOBETECA HA paapaboT-
K& TEXHONOIHA Ons npoHIBomiTeneR
EPHCTRII08, 4TO0K YAYHIIHT L 0RO KE-
HHE AMEPHKAHCKOR NONYIPOBOOHWED-
BOR NPpOMEILINMEHHOCTH HE MEMIYHE-
pooHoM phitke, [TPOMEBILITCHHEE KOM-
OAHHH H TPABHT &NL{TBO OOTOBOPHIHCE,
YTO B TEHEHHE NEPBLIX NATH NET OHH
emeroaHo OyayT BMNENRTE Ha ITOT
npoext no 100 MaH. gonn.

Fror cpok werek. M xoTa aMepeEan-
CKHE MPOMIBOMHTENN KPHCTANIOR NAMS-
TH noka #e ofpenn TBepIyIo MOYBY 100
HOFAMH, MHOIHE NOMAraT, YT0 Sema-
tech Tesm He mMeHee NoMoT cTabumuInpo-
BaTh MOMOMEHHE B OPYrofl NonoEMHE
Frofl oTpacni, a uMenHo B ofinacTi Tex-
wonoraveckoro oBopynosasme nns npo-
HIBOOCTEA NONYNPOBOOHMKOBOR npo-
nykisi. Teneps, KaK YTEepROaoT cTO-
POMHEKEN npoexTa, Sematech MoMeT
BHOBE IOBEPHYTHCA MHLIOM K cBoell nep-
BOHEMANLHON 3afaue — YNORNETROPE-
o0 noTpebHocTel HEMOCPEOCTREHHO

npomironATenell kpuctannos. B pe-
WILTATE pyRosonuTenn Sematech cen-
gac obfusaror noporw Kannronws, wa-
CTAHBAR HA TOM, YTO0L KOHIpEec: pa-
IYMHO PACXONOBAN cpencTad M 4TobR
NPEEHTEMLCTED MPONOMKATO BhiIEINTh
NEHbLIH KOHCOpLAYMY. «He aysalw, §To
HafmyTcR TakKe, KTo ckaszan Gel, Yo Se-
matech He Coenan MHOTO XOpOLWero ang
AMCPHEAHCKOH  MPOMBILINCHHOCTHR, —
samein P. Openno, HCNOMHNTENbLEBIA
BHUE-NPEIICHT KomMmanns Yarian Associ-
ates 8 MNano-AmTto (. Kanndopaus).

lMpeacTanuTea AaMHHBCTPAlNH To-
ME NONHBL IHTYIHEIMA. oMbl NOHRME-
eM, 4o Sematech wekmOUMTENLHO -
dexTirens, — 3aanuna Apati [Npabxa-
Kap, AHPEETOD YNDARNCHHA MHKDOICK-
TPOHHEN 0PN ATEHTCTAE NCPCNICKTHE-
HEIX HAYMHO-HCCNCOOBATEIBCKHX NPOeX-
Toa B obnacti oboporm (DARPA). On-
HAKD TENePh, N0 NPOLLECTEHH INTH heT
CO [HA OCHOBaHMA Semalech, KAK OHAa
ceazana, DARPA yxe e obnaano sabo-
THTLCH O nanedefell cynebe KoHCOp-
amyna, «Mbl He CcoOHpaEMCR HABEYHO
Opate Ha cebs obmaatenscTea o gH-
HEHCHPOBAHHIO KOHCODUMYMEAR, — O0-
Gapnna [Mpabxakap. [TpasrTentCTBo
TMPEUTIORHID BbiOEMTHTE HE HYRIL Se-
miatech 80 sun. oomn. B 1993 r. dmsias-
copomy roay. (OGospesaTens, oaHaxo,
NOAarasoT, 4T0 NPasNTeILCTBO VBeIH-
yHT 3TY cysmy oo 100 san. gonn., Kax
GBiN0 yCHORNeHD PAHBLNE, )

He Tax nerko, ooHakn, TOMHO onpene-
HTE, YeM HMEHHD IaHHM3ETCR Sema-
tech. B navwane 1992 r. sccnenoBaTens,
TAHHMAICUIHECH AHANIIOM PhilES, OT-
METHIH, 4T0 CHHEEHRE N0MH AMEPHKAH-
ckux GHpM Ha pRIHKE NOAYNPOBOOHAKO-
BhIX KPHCTANMOB 0 TEXHOMNOTHYCCKOro
oGopynoBaHAA ANA 3TOf OTPaECcTH npe-
KDATHIOCh, B PANE OTHETOB YRAThIRE-
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Nock, 4TO NO Kkpafkell Mepe HECKONLED
BCAVILUHMX KOMDAHWNA, OPOHIBOIAILNX
obopynoBaHne, YBEIHYHIH CBOK 0D
Ha peinke B 1991 1,

OnHako Benyilie CNeHHATNCT OT-
pacnn NpeIyNpexoarT, 9T0 ITH IaBoe-
BAHHA BPEMEHHBIE W e DyayT nonrHMH.
Mo kpalinei mepe nns TOR yacTe OTPac-
M, KOTOPAA MPOHIBOINRT TeXHONOTHYE-
ckoe obopynosadne, oy TBERKICHHN,
YTO Mbl BHOBL IABOCEBIBAEM PhIHOK H
YBEITHYHBAEM CBORD 00 B HEM B KOHKY-
penTHofl Gopebe ¢ ANORLEAME, He OTpa-
AT HCTHHHOTD NONROMKEHERS, CKajan
Openwo.  AnNoHcEWe  NPORIBOONTCTH
KpHCTANNOB, N0 €70 CIOBaM, B Npo-
LLAOM FOAY TAKYITHITH MANTYIO YACTE aMme-
pukasckoro  obopynopanns. «CTOMT
TONBKO AMOHUAM BHOBL HAYETH HHBEC-
CTHPOBATH CBOKY OTPECTL, H Mil ONATH
OkEmMeMCA Tiodamee, — cunTacT Ope-
TIHO.

Ho nase npe 3THX 06CTORTENLCTREX
NPORIBOARTCNR TEXHOTOTHYECKOTD
obopynosalia rOBOPAT, YTO NPOrpas:
ma colfanns Sematech Nolsonuma Hm
IVMIIE NOHATH NOTpelHOCTH noTpedn-
Tenefl ux npoayeusm. MNockonsky npo-
msoanTem obopynoBanne W KpACTan-
JIOB OKE3ANEcE nod ooHofl Kpbited
Sematech, oM CTANM FOBOPHTE CBODOA-
HET. XOTA OTAeNbHbE PHpME paboTa-
FH HAN NPOBIEMAMM YIYVILEHHA KAYeCT-
Bd M NOBBILLUEHMA HADEMHOCTH CBOeR
NPOAYELHHE, EHHCTBEHHON NOCTOSHHD
meficrayiowiefl  obweorpacnesofl npo-
rpammofi Gbina Ta, KoTopol pYKOBOAKA
Sematech # xoTopas HadsiBanack «Co-
TPYAHHYECTRO PAIH 001IEro KAYECTRAR,
kak rosopuT Tl nep-Topoccas, npence-
natens komnanun Silicon Valley Group
B Can-Xoce (wr. Kanuwhopums).

Mo cnopam H. Bowxe, npeanpenTa
dwmpmel General Signal » Canra-Knapa
{urr. Kanuwdopang), OTBETCTBEHHOTO 38
skcnayaTawitio ofopynosaima LR mpo-
HIBOLOCTEE NOAYNPOBOAHHKOBON npo-
OYELHE, weonenoepaTenn obexx monoT-
pacnel Takxe paGoTaATH BMECTE HANL NO-
HCKOM CTAHNAPTHRIX METOMOB ANTNpoK-
CHMIIIHH CPENHErD BPEMEHH MEXRDY OT-
Ka3aMi B paboTe W OLUEHKH CTOMMOCTH
Hoporo obopynosaneR. «/10 coananHs
Sematech noxynaTens He nopepuin Bbi
BOUIMM PACYETAM, — FOBOPHT OH, — &
nosaranucs Gel Ha NOMOPOLLEHHBLIE MO-
K PACYETa BEPOATHON CTOMMOCTH M
HACTOTEL OTKAI0R. Teneph, KOs K HAM
obpaLmOTER, Mbl TIpHGEracM K TEM Xe
METOIAM, H HAM BEPATH.

Sematech Taxkme nNoOMOT OTPACIH B
pazpaboTre cneusanssore obopynosa-
win. HecsmoTps Ha 1o uto Applied Ma-
terials sanseTces camoll KpynHOA aMepu-
KAHCKOR  Komnanvel, npouapoaaimes
Texsonormieckoe  obopynoBanwe AnA
NONYNPOBOANKMKOBON  NPOMBILLLIEHHO-
CTH, “MBl BOE e TRITHM MHOID AeHer
na weeneposamim w paipaboTem. Tpya-

33 nepwog c 1982 no 1992 rr
Sematech nonywwn 990 mne gonn
Ha onnary MccnefoBaHWi CTOpPOH-
HHUMM OpraHniaumaMe KOHCOPLMYM
notparvn 2B7 smnH. gonn, [(29%).
214 nW. gonn. GLINM NOTPaYEHE WA
npuobpeTedwe ocHoOBHOrO obapy-
[BoBaHMA, 135 MnH. gonn. — Ha co:
AEpMEHWE NOMelEHrE 1 B4 Mnn
ponn, — Ha oopypoBsadKe qnR cne-
uMalbHblX NPoekToB. Pacxognl Ha
3apnnaty cocTasanid 185 MmNk, gonn

Bl nvTorFaoun

- HAYHHBIE LUEHTPL!
M HALWMORANBHBIE NTABDPATOFWH

Kviaa Sematech pacxoyer cBom J1eHbI M

= ﬁg:?{gﬂé?g NMCTOE  __ MHOrovPOBHEBE:
= METANMNLI
ABTOMATHIMPOBAHHOE B
[ ¥nPABRNEHKME [ AMCKPELIMOHHLIA B nPouEE
NPOU3BOACTBOM SOH[

HCTOWHMHK Crapwoe cTaTeCTiPCROE Baopo

HO HATH B 0OHHOUKY», rosoprT . Meil-
AaH, HCNONMATENLHEIA BHLE-TTPEIHICHT
komnanae Applied Materials B Canra-
Knapa (wrt. Kanndopuns). Texunve-
CKaf H (RHAHCOBAN MOMOLLE CO CTOPO-
s Sematech yekopuna paspaboTky Ho-
poro  OBOpYIOBANMA JUIH  NPOUECCOR
TPABMCHHA,

Tonnepacka, OXAILIBAEMAR KOHCOP-
uHyMoM Semalech, noIBOMHTA KoMMa-
uinsm General Signal » Silicon Valley
Group cKynHTE HENpeyceRauHe ame-
PHERHCEHE DpME, TpoHIBoomuRe obo-
PYNOBAHKWE, W NMPOARKHYTECH B paipa-
BoTrke TexHnyeckn Donee COREPILIENHBIX
YCTAHOBOK COBMEIIEHHS W NOCneaosa-
TEMLHOTD WIATOROTO MYTETHILTHIHPO-
BAHWA, TPHMEHASMEIX B IHTOTpafHu
4Nf NpOeUMpoBaHHA PHCYHEE HHTE-
TPAMBHBIX cXeM HE TOMyTNPOBNIHAKD-
Bhie MnacTHbl. Silicon Valley Group
MOAYYHIR HEMANYIO TOMOLLL OT KOMIa-
HHH [BM 8 snrne obeuwlaHEA ONMBTHTH
3aKynKy 20 caMmx COBPEMEHHBIN YOTA-
HOBOE cOBMewenna. M soe e Bea nomo-
M Sematech 10 MEPONPHATHE NPOBA-
nunocs O, kak ckazan nep-Topoconn.

Ha wectom roay cyluecTBOB&HHA
Sematech ero pYKOBOAHTENH PELLHTH
TEPEMECTHTE LEHTP BHHMABHHA KOHCOP-
MyMa  Ha  npobnesil, ¢ KOTOPLIMH
CTANEMBAIOTCH  NPOHIBOANTENN  KpM-
CTANNCE H KOTOPLIE TPeBYHOT CPOUHDTD
pelieHns, K HEM npexae BCero OTHO-
CATCH  COMIAHHE  HHTErPHPOBAHHOTO
NPOWIBOACTBRE €  KOMNLIOTEDHBIM
ynpasnennesm i Dopela © IarpAIHEHNNR-
sl B paboyilx KOMHATEX, TAE TPOHIR0-
NATCA MHEpOCxemil. B To me spemn
Sematech naaHMpyeT OKa3AThH NOMOLUL
NPOIIRCIHTENAM KPHCTANNDE B OCBODE-
HHIH MEEpOCKEs Donee cnoxuoil KoHdm-
rypauMi | ¢ nosbilesHol MNOTHOCTLID
PAIMELLIEHHS CXEMHBIX EMEHNTOR.

MNpowasonwrenn  obOPYOOBAHAR @8

CROM DMEpelb ONACAIOTCA, uTo uM Gy-
OYT YOAENATh MeHbLUE BHHMaHMA. Kax
crpapeanyeo  samedaeT bomke, EpH-
cranns ¢ Gonee cnomuol xomdurypa-
unelt noTpebyoT HOBOTO TEXHONOTHYE-
CROro obopynoBaHiR. «XoTenock Obi,
yToDLlI CpeNcTRa BEIAODBIBATHCL Qonee
HENeHANPABRAEHHD B BHAE TAPAHTHPO-
BANHBIX CCYI KDMNBHWEM, NPOH3IBONA-
LM OBopynORRHKE, HE paspaboTry HO-
BbIX TexHONOrHA», — ckazan Openuo.

Hpyrue cuntmor, wro obepa nes-
TenbAocTH Sematech gonxia 6uiTe Go-
nee wmpokol. Hep-Topocess xoTen Gui,
yToOkt Sematech BbiCcTYNAND B ponm
wTopropoh HHpOpPMALIMOHHOR
nanaTki®, EOTOpas pacnonarang Gw
CREIEHMAMH © BCOeX  HHAHCHDYEMBIX
MPaBHTENLCTBOM  HAYMHO-HOCNENOBa-
TENLCKHX TIpOrpamMMax B obnacTi MuK-
poanekTpoOHHEK. Semalech wocnenosano
bis HenoasIOBaTE B pONE KATATHIATOPa
B KOOPOHHALAE W WHTENCHPHESIHN 1C-
cnegopannfl u paipaborok s obnacte
NoAYNpoBOAHHKORON TEXHHEN, BLINOA-
HACMBIX B AMepHEaHCKHX nabopatopn-
AX3, CKATAN OH.

Cefluac Sematech nmtaeTen obecne-
WHTh cebe cTabunbHoe dRRaHCHpOBa-
HHE, KOTOPOE HeDBXOANMO KOHCOPLIY-
sy, 4TO0bI HANAONTL NPOHIBOACTRO
EPHCTANN0E A8 NOAYNPOBOAHHEOBLIX
npubopon Hosoro nokonedus. Fnansas
3ANAMNA, KOTODYHO pewdan Sematech Ha
OPOTAMEHUA NEPBLIX NATH AT, JAKT0-
HAMACH B TOM, YyTODL NOMOML BMCPH-
KEHCKOR  NONynpoBOOHMEOBROA  npo-
MBIIUAEHHOCTH AOrHATE CBOHX ANOH-
CKHE KOHKYPEHTOR, KGK CKEIENA COTPYIL-
g DARPA Tlpabxakap. a«Tenepos,
— CKA3@na Odn, — erg IAna4a 8 Tom,
yTobL! 38 3THM Nocnepopann dyuna-
MEHTANLHLIE HIMEHCHHA B OTPACHHY,

Fnuaabem Kopropan




JIMHrBUCTHUYECKHUE KOPHU
AMEPUKAHCKUX HHJIICHIIEB

CornacHo HepfasHO MPoOBEAEeHHOMY UCCNE[OBaHUIO,
MHOrOYMCNEeHHbLIE A3bIKKW KOPEHHbLIX XnTenen AMepuKkin
MOXXHO OOBEAUHUTL B TPU A3bIKOBbIE CEMbM, KOTOPbIE, BEPOSTHO,
CBA3aHbl C TPEMS BOJIHAMW MUIpaymmn m3 Asmu

AXO3E®T.TPUHBEPI, MEPPUTT PYNEH

MHOTHM Donee aByx crone-
THI HAIAN ANTITHYAHUH YHTERM
OHC, Sy RABIRH IopHcToM B
Hunun, obpatin BHHMaHHE Ha YIWEH-
TENLHD CXOMHEYEPTR CANCKPHTA, Npen-
HErPeYecKOro M AATHHCKOTO Rabikos, Ox
NPeAnonoKNH, YTO 3TH HILIKN, & Tax-
*e, BOIMODXKHO, FOTCEHA o KenkTCKHE
anmetoT Heknh oBumit HeTouHNE, KoTO-
poro, BEpoORTHO, Gonelle He CYLIECTBY-
eTe. B cnenyiowesM CTOMETHHR ITOT HE-
TOMHHE CTEN HIBECTEH KK NPOTOHHA0-
EHPONENCEHMA HILIK — HIHHAYBRNLHLIR
HILIE, KOTOPLIfl ¢ TeX NOpP NLITAOTCR
PEEOHCTPYHPOBATE NHHIBHCTI  (CM.
crateiy: Konmn Pendpro. Mpomcxos-
neHne HHAOEBpONCACKHX R3iwikop, «B
Mupe mayenw», 1989, Mo 12, a Takwe
crarbio:  Tamas TDamkpennnie w
B. B. Uesanoe. Wcropus npowcxoxne-
HHA HROOeBponellckHX RIkikoB, « B mupe
Haykmnw, 1990, M 3).

Iwone, cobcTResHD, HE PEKOHCTDY-
HPORBLT HH oaHOro cnora. O npumen K
CBOHM BEIBOOAM NyTeM HaGMOOCHHA,
K&K OH CaM NRCAN, scxoncTsa Donbiuero
(KaK B KOPHAX rMArQAoE, TAK H B FpaM-
maTHyecknx Gopmax), seM Morno Gwm
BEITE NOPORIEHD CIYNARROCTRION (CM.
HUKHUA pHCYHOK Ha ¢, 54). 3ra 3somo-
UMOHHAN FHNOTEIA He OCTANACK HE 3aMe-
YEHHOA YUSHRIMM, HIVIABIUHME AILIEH
Hosoro Ceera. B 1789 1., cnveTa Beero
TpHu roga nocne nybnukaunn apaMenn-
tofl paborwm [xouca, Tomac [Dwed-
pepeon nuean: «f NBTENCH, HACKON B~
KO 3TO BOIMORHO, cobpaTs Bech fexc-
KEOH aMEPHEAHCKAX HHOSALER, 4 TaKKE
Aaum, Gynyun yBemaennsim, 4710 ecnm y
Hux xorna-mbo Geun ofumil serouHNK,
TO IT0 OOHAPYKATCH B CAMHAX AILIKAXH.

Xota s XIX p. yuenninm Duinn wnes-
THOHLPOBAALI B ODLENHHEHBI B CEMBH
COTHH aMEPHEAHCKIX MIBIKOB, HHKTO H3
HHX He npoaen Gonee MONHYIO CHCTEME-
THIALUHKD, 4YeM ITO0 HAMEDEBANCH cOe-
nats dxehdepcon. TpainuHoRHbIR Me-
TON NOOCYETHE MHOMKHN YMcno cemedl,
MOKE HX YHCHEHHOCTL He qocTirng 60 n
Cepepuofl Anepnxe n npumepno 100 —
B8 Khxnofi, 4TO HAMHOTO NPEBRICHIO

YHEND AInEOBERIX cenell B Crapom Cee-
Te, roe, HENpEMep 8 ADpHEe, HaCYHThi-
BACTCH BCErD YETHIPE CEMBH,

3T OUCHEH KAWYTCH CTPAHHEIMM,
NOCKOMBEY TAKCOHOMHYECKOE paInD-
obpaine obbIYHO PECTET CO BPEMEHEM,
BuieccTe ¢ Tem DONBUMHCTRO EpNEQno-
roB CMHTAIOT, MTO HCNOBEK IACEAWN
Crapuifl Ceer HamMHOMQ paHblue, 4eMm
Hoewifi. Cornacso obwenpusATOMY
NMPeOCTARMEHHID, COBpPEMEHHRIA %eno-
Bek NoEBHACA N0 kpafinell mepe 100 Tric,
neT Hasan, ero NpapoAHHeH, BEPOHTHO,
Gwina AdpHEa, 0 oH DocTHT 0DeEHx AMe-
puk Beero 20—12 thic. ner najan. Ho
TOria yes obnacHacTca cronk Sonkinoe
pasoobpaine aMEPHKAHCKIX AIbIKOR]

[nn pewesins srof npobnesi Tpedo-
ganack Donee monuas naccHpHKALNA.
CInHako KOTIa B HAYane IToro CToNETHA
Anstipen J1. Kpobep n Dmmapa Cenup
HNEPBBIE TONBITANHCE  OOBEIHHNTE
MHOMECT BO AMEPHEAHCKHX A3LIKOE B He-
DONLIIYIO rRYANY AILIKOBRIX Cemedl, HX
NONbITKA BCTPETHNA pPElKO  OTpHUE-
TefbHoe OTHOLLEHHE CO CTOPOMBI TAKHX
anTpononoros, kak Opanu Boae, [Mnn-
un Nopgnapa u Tpymas Musencon. ¥y no-
cremiux He Gbimo cepheidbix coMiennh
B TOM, YTO MEXIY TPYITMaMH aMepHKan-
CENX AILIKDB cymecTeyer cxoncreo. Hx
BOIPAMTHHA Grimn B OCHOBHOM N0 NOB0-
oy MPOHCXOAICHAR ITOMD CXOACTEa —
npobneMa, SREARMILAACH OREIMETOM
auckyccHit 1 mo cefl fenk. B oTnevke oT
Kpobepa # Cennpa, 00BACHABLIMX CROM0-
CTBO RILIECE HX NPOHCKOKIEHHEM OT
obuero werouHiEs, boac u ero nocne-
AOBATENH CHITATH, 4T 10 CXONCTHED
obycnoRneno «NpoOMAEHOBERHEM S CNOB
13 OOHOR SIRIKOBOR CEMBM B APYTYIO.

PeaynbTaTel HAWETD WCCTENOBAHANR
NOOTHEPHNANT COPARETHBOCTS IIEH
ob obwem Bcrounmke. CpannuBas Ha-
ubonee yerofMELIe INeMEHTRI B ClD-
BAPHLIX COCTABAN coTeH AawkoB Cenep-
HoR u KOmsoll AMepHEl, OlHHE M3 Hac
(Tprubepr) obuapyui, 470 ITH FIBIKH
a0 obpenHMKTL B TP cemii. [lo-
CEONbKY Kamnas cemis oDHapyxuBaer
Donee TECHOE CXOACTBO ¢ AIHILTCKHMM
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AILIKOBLIMH CEMBRMMN, HEM C IIRYME ApY-
FHMH CEMBAMH EMEPHKANCKIN AILIKOHE,
TUKDE PAIACAEHHE HA TPH CEMBI TPe-
MONAraeT CYIECTROBAHNE B NPOLIOM
no KpafHefl Mepe TPEX BOAH MHECPALHYE
W1 Asun. M 7va minoTeia HaXooMT noa-
TEEPKIACHHE B WCCMENOBAHMAX AHTDO-
nonoros.

CTOPOHHHEH TPAIHLHOHHOH TO4KH
IPEHHA (TPANHUHOHANHCTRY), OTBEPran
Haiumy KnaccadmEaiinio, BIaMen He rpea-
naraot Gonee nyuiyo, OHl yEepeHns,
YTD, CPAEHHBAN RILIEM NONSPHO W HA
rayboKoM YpOBHE, HM YIACTCR NOCTRO-
WThH WCTHHHEYID cHCTeMY, Ha 4yTo yhaer
einie 50— 100 ner. My He cuMTass ITOT
nyTh BepusiM. Y1obm cucremartioupo-
BaTh Kaianocs Ol Geciopaaosnoe MHO-
WECTBO FIKIKOB, HeoOXOMNMO Cpanin-
BaTh ux Tpynmamy. K tomMy e Taxofl
MHDKECTBEHALI MOAXON VAKE DIPaBIan
cebn. Korna npisepio 40 ner Hasan
Ipunbepr HCNONEIOBAN €70 JUTA KIACCH-
dhukamy ahpHEAHCKHY RILIKOE, TPRIN-
UHOHANHCT bi GBUTH HE COTNACHLL C ITHM
setonom. Ceroams me Boe, Qawe Tpa-
AHUHOHAMHCTS, DOABIVIOTCH ero pe-
IYNBTATAMN, TOT, KTO CPABHHBACT Hiki-
K NOMapHo, TNoNpocTY HrHOPHPYoT
sMiprve winecThsie seum. Fleochenona-
TEAH YCTAHOBIIIN POOCTBO MEWIY an-
GanckuM 1 anTTTIRCEEM RILIESMI HE TTY-
TEM CHCTEMATHYECKOr O CPABHCHHUA ITHY
FILIKOB B MIONAIHW, 3 HCXOn® u3 Toro,
YT Kaneifl #1 aEx ITPH!I.B.EIJTE*HT WH-
noesponeickoll cemie. Ha camom aene
# WHOOCEPONCHCTHEE HHKOTOE Me no-
MBIVKOTCR METOAOM TIOMAPHOID Cpas-
HEHHR,

Haw MuokecToernbll auaning noiso-
NIRET BLINEHTS KILE PA3 TE AIMKOBLIE UBR-
1M, KOTOPRIE O0RYHD He yaRcTcH obHa-
PYRHTE NpH HCNOIBIOBAHME MeTonaa
nonapuoro cpasneiia. Beasul paa vl
l:p.ﬂﬂH]{ﬂal,'.M COTHH R LIEKDE ﬂ!l.ﬂ.JEH.'IHp}'I
CIIHCOX N HECKONLKHNX cOTeH ChDA.
JITOT CNACOK COCTOHT W3 cnos, oboaia-
qaroinx Hanbonee ofume NOHATHR, Ta-
KHE, KIE JTHYALIE MECTOHMEHHN, 40CTH
TYJOBHILA, PACTIPOCTPAHCHHLIE B APH-
pOie BEIIECTRA H MANEHHH (HanpuMep,

BOMA H 0roHs). MOCKONLKY CAMH 3TH no-
HATHA 3AHMCTBYIOTCA peako, To obo-
IHEMAIOLLNAE HX CTOBE TAKEE JAHMOTBY-
KOTCH penko. 370 NPaBKI0 MOMHO Npo-
HATHOCT PHPOBUT NPHMEPOM W3
AHITHACKOro AIbiKa. XOTA MHOTHE €ro
CNOBE 3ANMCTBOBAHE! M3  PaIfHMMHBIX
FIBKOB, DONLLIAR YECTH €M0 CNOBapHO-
ro COCTARA BOCNOAHT K NMPOTOrepMaH-
ckOMY RiskyY. B KauecTBe npHMEpa
MOMKHO CPaBHiTs aarnufickne cnosa
aone, (wo, three, 1, mine, father, waters
¢ HeMeukHMi wein, zwel, drei, ich, mein,
Vater, Wassers.

CpaBiHBas OCHOBRKL COTEH RILKOR KO-
pennix wuteneft Kumolt n Cesepuolt

Mo KNACCUOMEKALIMK TPMHEBEPT A mHOTWE RakikW Haponos KDxHon u Capap-
HOW AMeprrl o0paayioT TpHW ceMbi. CeEMbi 3CKMMOCOKO-ANeyTOKER (hHonero-
BbIH) W Ha-gBHE (OpaH¥EBLIK) OTHOCATCA K RILIKOBEIM rpynnam Craporo Ceera,
WIBECTHLIM KEK SEPOAIMATOKAN W OEHE-KABKAICKAS COOTBETCTBEEHHD. CeMbA
BMEDWHACKUK RILIKOE (WenTh/A) CBAIAHE C EBPOAIMETCKON TpYyNnon. 378 CeMbA
nepeod «npoHvknas B HoBeiw CeeT, a 3CKMMOCCKO-aNeyTCKaR — NocneqHer.

Amepurn, [punbepr crpynnuposan
MHOTHE S3BIKOBLIC CCMBH B TPH CEMBMH:
ICKHMOCCKO-ANeYTCEY IO, HA-MIEHE M amMe-
puiaceyio, [Mepebie oBe ceMbi — ICEH-
MOCCKO-A7EYTCKHE HILIKH B ApKTHYe-
CEHX paifloHax M SILIKH HE-JIeHe, HE KO-
TOPBIN TOBOPAT KOPEHHBIE MHTENH
Kauans w KOro-3anaaa CILA, — sena-
HTCA OABHO COLETIPHHATBIME, MOITO-
MY HOBBIA LIAT COCTOAN B IPYNIHPORS-
HIH BCEX APYTHY S1bIKOB AMEPHEIHCKHX
HHICHIEs B AMEPHHICKYID CeMBIO. 3Ta
cesbi cocTonT M3 | | noacemedl, pacnpo-
CTPAHEHHEIX B IHAYHTENRLHON yacTH Ce-
pepHofl Amepukn u po Beefl KOwnoh
Andepure,
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Onpenenexnye A3LIKOBOH
CeMbH MO OAHONH
JIMHIBHCTHYECKO#

«uHHOBaLMM»: T'ANA

NPOTOAMBPMHACKOM RILIKE CYWeCcT-

BOBEN KOPEHL, NG IBYHEHWID BNWIKKHR
K TANA. 37T0T KOPEHh, HMEBIWWA IHEYE-
HWe spaleHoKs, HE TONMEKO CBRASLIBAET
BMBCTE 11 AMEDHHOCKME NOQCoMeR [Hs-
PEUHCNEHE! B NBEO0N KONOHKE], HO W OTNM-
YABT WX OT [PYTHX PILIKOBLIX CaMER,
MopceMeM ANMOCCKO-KEDECUYBHCKER M
YHOYAHO-MABOCCHAR DAIgEnEHsE W NO3TO-
My JEHAMEIDT N0 2 prOa KonoHkw. Boe go-
YOpHWE RILIKK  (BTOPAR KOMOHKE), 38
HEKRIGUBHAGM  PEHOHETDYWDOBAHHOMND
NPOTo-0TO-BCTEKCKOMD, RENRKTCR COBPE-
CLUETTHITIVR

AIbIKOBAR CEMBR

ANMOCCHAR

HyTHE
KOPACUYAHCHAR (T tane «Bpate
nany THACKER TOTCHER V'éna-t SHHYKS
XOMAHCKAR KOBYMRETEKD t'an-pam spabavons
UEHTPANLHO-AMEDMHACKER  NPOTO K TO-BLTEKCKMA “tana =04, ChiH=
YHEYAHCKAR MHEKHTD tuk-tan spalEHOK, MiflkHurs
nascokan sappac dani- +CBCTDA MATEpMs
BHOCHER AHMARA tayna NepBMA PebeHoKs
MBKPO-TYKBHOBHCKBR Macaxa tani-mai sMnaguan cecTpas
IMBATOQHENEHAS VPYOY tain AOBOOHOKS
MEKDC-KBPWECHER namulEHa g tane AMON Chlis
MaKpO-BHOAHEKAR newrya tawin whikiyie
MAKDO-ME Tibary tog-tan *pARGYREs

JHAMEHWE

W Ry o 5

ArINEMANHHL S
MOXAYK -‘isin SMYMUWHE, MANBYNKS Ko t*'one wfl04E, ChlHs
wonane pne-1'in «MOR CTApUHA BpaTS ﬂmm tine- =ACuLe
e tini-si apECEHON, CIH, fOWEs CANMMCKHA a-t'on aMNAJUAR CECTRas
RYMRATER "diing «Bpars Ta0C -t'ut’ina «CTAfiliAR CecTpas
HARTYE sin sBpart= R tuntu-ruskao «MRAMKGAA CRCTRAs
MAnTRARK tzheeng sChibe Kedna t*uh-ki =CROTRAR
TEY I b dan =CpaTs Toy Mk thaun «COCTRa®
THKHE ten slbite THKHE tan RO
MOHDLM tin-gwa sChit, MENBYMES WMOpOTORD a-lune-gag sBBOuKEs
rya denu SMANBYWRS HOHYR -tona “LBCTDAs
TRkEHS u-tse-kwa  spHyks TaKaHa -téna =Mnaguan coctpas
ryar china «CTApEWH GpaTs noKobne a-ton-ki "MNAGUER CECTREs

B noanepxyy amMepHHICKOH CEMBH
I'panbepr npeanoxan okono MK oTe-
sOorall, Hin rpynn cIoR, KOTopLIE, No
N0 MECHHED, BCE NPOHIOWLH OT O0HOTO
choBa — npenka. Ynedsl kaxknod Taxod
(PYONLl HAIBIBAOTCA  POOCTBCHHBIMM
CNOBAMH, NPONCINENNIHMHE OT OOHOMD
kopHA. B wconenopasmi, NpOBEAEHHOM
HEJaRHO oJHuM 13 Hac (Pynenos), wic-
no Irumonordfl Gmno yeRETHMEHO 10
S04,

HekoTopbie i1 3THx xopHel pacnpo-
CTPRHEHE! CTONE IWHPOKD, 4TO TPYOHO
NOHATEL, KK HA HEX 10 CHX nop He obpa-
TN BHEMaHRA, HecoMBeHHo, rnanto
APUYHHON ARMAETCA TO, 4TO CHCLIMANH-
CTel MO AILIKAM EKOPCHHEIX AUTEenen
AMEPHEH Naille BCEMD KOHIEHTPHpOBa-
JHCH ML HE KEKOR-TO OOHOMA RILIKO-
poil cesane. Mosromy, pawme ecnn Gel B
CeMbAX  OPHUCYTCTRORAMN OAHHAKOALIE

CAHCKPHT
“n Wecyw bhar-ami phero
=T Wecewns  bhdr-asi pher-eis
=OH HECETR bhar-ati phér-gi
M HECEMs bhar-amas pher-omen
saw wecates  phar-atha phar-ate
~oum weeyrs  bhar-anti phér-ousi

CNOBA, HUKTO Dbl HE JaMETH HX.

XopowmsM npHMEPOM MOMKET Y-
WHTh  AMEPHHICERR  KOPEHL, CXOO-
Hull no saysamie ¢ TANA, TINA
wm TUNA u  oowauawowmi  ape-
Detokw, «oChH® HAH  Jous», [lpn
II.IIJEUM JOCTETOYHD TLATETEHOM
CpanHeHHH CNORAPHOTO COCTasa
AMEpHHOCKHX iObikos CeaepHOoR o
Kxuoft  Asmepixn  obHapy®HBaCTCR
YPEIBLINAAHO  WMPOKaR pacnpocTpa-
HEHHOCTE ITHX CIOR.

Yem MomHO OOBACHHTE 3T ABNCcHHE !
UMM W BOAMORHEIX ODRACHEHIN MO-
rne Gwl cny#NTR TO, 4TO nNonobHbie
CNORA PACTIPOCTPAHeHLI BO BCEM MUDE,
TOMHO TAK #e KaKk W oI0Ba, nonodnbe
wnamay n ananae. K comanenimw, ecnn
cnenosaTs 1ol runotese, rakmne dop-
mil, Eak TANA u TUNA, canasaoiime
HWOBIHE HAH « A0ME», CTONL #E PCOKN BHE

NPEBHE- ﬁnsnm;-
TPEMECKHMA NATHHCKWA WPNAHACKWHA FOTCKMIA

fer-d bir-u bair-a
ter-s bir-i bair-is
fer-t bar-id bair-th
fer-imus ber-mi bair-arm
fer-tis berthe  bair-ith

fer-unt ber-it bair-and

NPHUAHAKHK cymecTaoBaHMA 00Wwaro RILIKOBON0 NPpeaka NpURend Yunsama [Isox-
Cca, adrnmackoro wwpuota, muswero s XV e, k naee 00 beQMHNTE 3T NATE JPEBHKK
R3IBIKOHE B OfHY CEMBI, HbIHE HAILIBAEMYID WHOCEBPONERCKOR .

nmcpmmctult CENLI,, HECKONEKO Y8CTO
OHH BCTPENaOTeR B Hefl camof, 3ToT
KOPEHb HE TONBEO CAAIBIRAET AMECTE
AMEPHHICKHE AILIKH, HO W OTIHYEET MX
OT OPYTHX HILIKOBBIX cemeR, Mmenno
ITO, KAK OTMCUYADT NHHTBHCTERI, ANIA-
ETCR OTIMMATENEHORA YepTofl CoMbH
AMEPHHICKHE AiLIKDE.

Henasnee peenenoname Pynena obt.-
ACHACT, NOYCMY NEPBAA [TACHRE KOpPHA
MEHRETCH M MONEMY CaM KOPGHL YACTO
BCTPEYAETCH B C0Bax, o00IHAYANINK
kak non  {oces/Gparn W wdowk/
CecTpan), Tak # nelTpansHy HopMy
(apefenok/pooHofl  Gpatre HaM  wce-
crpas). TpHMHHEA JAKMOMBETCR B TOM,
HTO T!'pﬂTﬂ-ﬂME]}lﬂ'lﬂclﬂ'lﬂ HILIK — HEXO[]-
HEI ALK, OT KOTOPOTO TIPOESOLITTH
BCE COBPEMCHHBIC AMEDMHACKHE ibi-
KM, HMen TpH (OpMBL, WA rpasauHm,
YKAIAHHOTO KODHH, B KOTODLIX DNep-
BaA rNacHan 'Elﬂ'.l'ﬂ CENIEAHE C NOTOM cne-
ayiomms obpaiom: TANA — ape-
Bexoxn, apoaHol GpaTs WK scecTpas,
TINA — wcntuy, «BpaTH, dMANBUMES M
TUNA — aooyss, acecTpan, «Iepoy-
kaw. (Anocrpot OIHANAST TOPTAHAYIO
CMBINKY nocne «Tw — 1BYE, HiJaBae-
Mblil, KOFOA HA KOKHH NPONIHOCAT CNo-
g0 «wbottlen.)

Boamomwno, yro 12000 s Gonec
neT HAIAN, ¢ TEX NOP KK CEMER ame-
PHHACKHE AIGIKOB  HAMANE NCIMTLCH
HE Nogcemefcisa, cRAlbL MEKDY nep-
BOH IIacHOl H WIHAYNAThHBIM POMOM Y-
CTO yTpaukesanacs. B peayastate MHO-
rne GopMel, KOTOpPLIE ONpPelencHHD
POACTEEHHB!  ApYTHM  opMam, Te-
neps O0pens sHenpaBiisHLies (NAc-
HEIE. anMﬂPﬂM ITOMD MOHKET Efl'jp"'.‘lill'l'i.-
NPOTOANNOHKHHCKOE  “fana  («nodsn),
rac nepBas FNACHAR yEe He “u, a *a,

(Irernoura oamauaer, 4To ITa dopsa.

Bbifla PEEOHCTPYHPOBEHA HA OCHOBE CO-

BPEMEHHEIN TOMCPHIX RIbIKOR. ) Cropee
BCECO ITO PACKOMOEHHE REARCTCH pe-
wnkTATOM DO TOro, 4T0 NEpuaN
MmacHas acCHMILITAPOBANACH o Tl.'-.'nlﬁrl'}'
propoil Tnackofl, nuGo a-hopMa KOpHA
OBina paciunpela N0 aHAToOrnM 34 CuET
i- 1 u-thopM. Takoe AHATOIHYECKOe pac-
WAPEHIE BECHME PACOPOCTPAHEHD B
wikikosofl wetopun. Hanpumep, 8 anr-
miAckoM sabike dopva -ed npoweero
BpeMoiE TPABNNLHLIX paronos (Ha-
npiniep, wkick/kicked») B peun HexoTo-
P mogell PACHPOCTPAHAETCA HA MPO-
WEMIIEE BPEME HCMPABHIBHEIX TTAM0-
noE (HamplMep, «see/see'dn).

CrenveT OTMETIHTE, YTO IMACHLE | |
U, HCNONBIYEMEIE B YKATAHHLIX CTIDBAX,
BHIDAKAIMIAR  AeRCKEN W MyRCEON
PO, CONNANAFOT ¢ CRCTEMON ponos B
AEy% FNABHBIX AMEPHHICKEHX NOOrpyn-
nax KxHofl AMepiEd, 8 TakEe B Ope-
FOHCKOM A1bIKE MHHYE. DT CBATH CHL-
KOM MHOTOMBECIEHHE, 9T00L OBITE CTY-
SARMLIMIL, I CIIMILIKOM pacnpocTpaHe-
HEl, 97 [‘EH OTPARATE AILIKOBOC FATR -
creosanie. Ha camom Dene MHOHE W3
Hix kak 0wl cocnitisroT reorpadiueckn
obocobneHlble TEPPHTO PN,

Kax [ImoHC ORIl MOpakeH CBRILED
kopHed i apdIKcos, TAK I Mk HEXOIHM
B AMCDHHICKHY NILI KX R TOR e cTene-
Hil VYIHBHTENLHBIC CBEATH YEAIAHHOTID
EOQHA © DAATHMHLIME TDAMMATHHECKMH-
wn afupmxkcan, B sncno apdmrcos, wo-
TOPLIE MOCYT MOUUEHUADOBATE KOPElb
TAMNA, EXDART MECTOWMEHHRKIE Mpe-
Kk A — wsofle i mE — wTEORn,
ofia W1 KOTOPLIX OTMENeRs BO Boex |1
avepunaockux  nourpynnax.  [lepawmit
MPECYTCTEYET B Takmx gopMax, KAk
NMPOTOANTOHENHCKOE  "ne-tana («MOo6
nouks), kaflosa no-to" [aaoil Bpats),
naec ne-tson («wWypHHS) H MaHAD no-

tany (eMofl chinx). Takue MECTOHMEH-
nbie athdmkcs OTHOCATCH K HanDonee
YeTORMHBLIM ITEMEHTAM HILIKR: OHH
NOMTH HHKOTOA He 3AWMCTBYIOTCA.
lMpencrasnTe cebe, Y4TO MX CHCTEML! B
LETOM JEANMCTBOBAMHCE W3 OOHOTO H3kI-
ka B apyrofi, ot bpuranckoi KonymGum
mgo  Ordennoit  3emnn, n"POCTO  HE-
BOIMOWHD,

Axieputockde cyfubikch BENHOHAIOT
YMEHEIINTENLHBE  GOPMBl, KOTOPbIE
ECTECTEEHHO COMETAIOTCR CO CIOBAMHE,
oboananarounmm  getelt,  [MpoToame-
PHHOCKOE YMEH BUIRTETLHOE *-1's3 ecTh B
NPOTOANTOHEHHCKOM *ne-tan-chsa («MoR
foubs), Muurrer tA'nd i%sa («mMnanman
CECTPa»), ICMePEILIA ni-usa («a0ubs)
T CYXHH tino-ice («MOTonan MeHHEan ),
[MpoToaMepiEicKoe  YMEHBLINTENLHOE
“-mai BCTPEYASTCA B NYNCeHBO tulmai
(upebeHOR HowepH MaTepus), MACAKA
tani-mai («MIAIuEs cecTpar) 0 Yanaky-
pa tana-muy (s«Dodnm).

B npoToaMepMaOcKoM RikIEE Cyllie-
CTBYET (nosHan cueTema cyiurcos.
OumH u3 Takux cvipdmxcor *-ki oboana-
QAN BIANMHOC POOCTBCHHOE OTHOLLIEHHE
MEKNY MIEMAHHIKOM W anoefl no weH-
ckofl auHud. roT cyhdnkc (BMecTe ©
PRATHHHEIME KOPHAMIH, K KOTOPLIM OH
npHcoenHHAETCR) OhiN PEKOHCTPYHPO-
BaH AR HPOTOCHOVARCKOro kax *-tha-ti —
WCECTPA MYKMHHE» I BCTPEYAETCH B Ta-
Kil% COBPEMEHHBIX AIBIKAN, KAK NAYHH
t'171 — wMANBUHE, ChiHN, HOHHBIA NOMD
Ui-ki — smnanmmit GpaTe HOH aMAan-
s cectpas, Matava tifi — AL
qUK», aMaryac -tsen-ke — «CeiH» H ANo-
wernkpan -thon-ghi — wcectpas.

K NACCHOHKALIMA skEon 1o TpeM
CeMBAM NPEONONAraeT, uTo B
AIBIKEN OCTARHIH cBOft ciex e Gonee

e TPH BOMAHBE MHCPAUEM 13 Adun,
Menbinee aWCI0 BOMH MATPAiH Bod-
MOHO, ECIIH OHH NPRBETH K oBpa3oss-
HHH) RILIKONLIY ODWHOCTEHR, KOTODbIE
Pa3ASTHANCE HA BOCT OMHON cTopone be-
pHHroBa NponHea. YUTobsl TOMHO Onpe-
ORTNTE, CEONBEO OhINIO BOITH MIITPALITE,
HEOOXDIHMO CPABHHTE RILKOBRIE CC-
SbH AMEPHEN W AIH.

Henasiue MOcnelOBAHHA PYCCKHX 1
AMEPHKAHCKHX JTHHIBICTOBR NOKATLIBA-
10T, MTO BEPOATHE: BCEND BOJIH MHTDA-
K GBI HMEHAD TPH. JCERMOCCKD-
ANEYTCKAR  CeMBA  RANAETCR  CAMBIM
WBOCTOYHBIM Y uneHoM OmMpHON AT8I-
KOBOH CeMbH, KOTOPYIO Mbl HAILIBAEM
EBPOATHATCEON, 38 PYCCEHE yHeHble —
HocTpaTHueckofl. (P mse knaccudm-
KaLNM cnerka painuuaroTea. Espoasi-
ATCKAN BEANOYAST B CeDA HHNOeBpOnER-
CKVIO CEMEID NILIKOB, YPAMO-+0Karnp-
CEVID, THOPKCEVID,  MOHIONECKYIO,
TYHTYCCEYID, KOPelcKViD, ANOHCKYKD,
AlHCEYIO, HUBXCEYHY, YYEOTCKO-
EAMUYATCKYI) H HEHMOCCKO-Aney TCRyI0.
HocrpaTHueckan cembR BONCE IWWPOKAR
H BENMHYMAET TAKME .IIPEIB]LI].{!\'}'}D CEMBHD
wsikon Kxroit Hamm, xapTeenscxyio
cemery Kaskaza m  agipo-aiHATCKYI
cesmiuio Cenepuofl Adpen n Bnuanero
BocToka.)

HiulkH, poacTBeHHLIE Ha-Oene, Deinn
AETABHO ODHApDYMeHB B Asnn Cepreem
Crapocriibim w3 Mneriryta BocToxo-
pencHis Pocoriickofl AH, Cepreem Hu-
EQUiacaRIM NI HHCTHTYTE CIABAHOBC1E-
uiA 1 Gankasmcrukn Pocoufckoi AH,
i tak#e [dmoHom bewrTcoHOM, NHHI-
aucTon W3 Munseanamica., Crapocri
HAMA C TOTD, H9TO CENIAN TPM CeMbBM
Craporo Ceeta, kOTOpME NPeXIe cum-
TAMHCE HEIAHHOIMBLIMHI KEBKAICKYIO,
CHHO-THOETCEYIO M EHNCECKYI0 (CeMbA
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Llestpansnofl Cubupx, npencramied-
HAA NHUIL OAHHM YUENERIIHM AILEONM].
Jarem Huxonaes nokaian, wro cemus
Ha-nexe, DEIYCTOBHO, CRAA3AHE C KaBKad-
ckofl (KoTOpYE OH B CTEPOCTHH peKOH-
CTPYHPOBANH COBMECTHO), & chehoBa-
TEILHO, W ¢ CHHO-THDETCKOR M enncef-
CKOR ceMLAMM.

Henas bonee nonHoe cCpasHEdNe coOT-
BETCTBYIOWMX cemc, Benrtcon noba-
BN DackekMi ek (MIOAHPOBAHHB
#iuik Ceseprnoil Monanun) n sakix Dypy-
wacky (n3onupoeaxnslil 13wk Cepepro-
ro Tlakncrana) & ITofl cemBe, KOTOPRR
TOMYYHTa HAIBAHHE IJeHEe-KABRKaICKOM.
Mockoneky 3Ta CeMbN OTOENBHE OT €B-
POAIMATCKON, CeMbR Ha-ACHE HE MOTTA
OTOENUTECH OT ICKHMMOCCKo-aney kol
B 3anannom nonywapnn, BoamowHO,
OHA ANPOHHEMID B AMEPHKY C OTOENb-
HOH BOMHOA MHTpaLiM.

AILIKOBAR CEMBR

B Tevwenne HECKONLEHX NET MBI CpaR-
HHBAMH AMEPHHACKHE AILIKH C IPYTHMH
FILKOBBIMI CeMbRMI Mupa i obnapy-
KW, MTO ITE ceMbX HawDOTee TCCHO
CBR3aHa ¢ eBpoamarceoil. TakcoHoMH-
HECKOEe OTHOLLEHHE B AAHHOM CYUEE A0~
BO/IBHO OTOANCHHOE: B TO BPEMH Kik
ICKHMOCCKO-ANEYTCKAR CEMBA BXOOWT B
EBPOATHATCEYIO CEMBID, AMEDHHOCEAR
CCMBH CBAIAHA © CBPOaIHATCKOH Kak ue-
noe. To ecTh e reHeTHUCCKME CBHIN YX0-
AXT Fopaino nansiile B rAy6s BEKOE.

lNMepsas ponHa MHTPALHN, KOTOPas,
COTMAcHD APXCONMOrMYeCKHM AanHbBIM,
HMETA MECTO 0KOI0 12 ThIC. NeT Halam,
NPHBENE K NOABIEHHID CeMbH aMEPHHIL-
CKHX #3ILIKOB, KOTOPAR Ve PacnpocTpa-
HHnack B Gonesned wacTi Hosoro Ceera
K MOMCHTY cro oTkphiTid KoaymbGom &
1492 r. Bropas, Gonee NOIgHAY BONHA
MHIMPALHH MpHBLTE K NDRBMTEHWIO CeMBN

Ha-nexe. Hanowell, npeanonosnTenbio
4—35 Teic. ner sazan Oea NOCNCOHAR
BONHA MHTPALNH, B PEIVILTATE KOTO-
PO Mpedkl ICKHMOCOB H AneyTOoN CHi-
Ya7ld OKATANHCE HAE 10r0-3aNa0e ANHRCKN,
a 3atem nepecemumick M3 Cebepnoil
Amepurd 8 Ipennanmiio.

JI8 MATOCTPALUMH COMHCTRA aME-

pHEACKOHN ceMbl W e CERIEH C eB-
POAIHATCKOR HOCTPAaTHYECKON  cembeR
AOCTATONHO NPHBECTH cnenyromui npi-
smep.  [lporoamepriHackiHl  kOpeHL
MALIQ'A, oasasatoutil «IMOTETH,
TOpNOos, OCTABHI CNE] B HE MEHEE YEM
8 w3 11 amMepunncknx noacemedt ot Ka-
Hankl 0o WAool oxoneyrocTr Kmmof
AmepuxH (oM. pacyHox Bainay). B Ka-
HAACKOH NOACEMBE CRITHILL, B RILIKE Xan-
KOMeneM, Haxompa malgw (aropnos). B
BEsIMEpIIeM fIwKe ThanTek #a mobe-

AHAYEHHE

KBAKBANE m'IXw-"id
Ky TEHan u‘'mgoih
NEHYTHACKAR WMy migw-tan
TAKENME mulk’
ThanTu milg
MHWE amu'ul
KOKBHCKER MOKEEE mai¥age
BANANEN malgi’
axpaana milgi
Y OAHCRAR wymE murki-
angCean LT T ] malg'a
anmapa mdyq'.
MAKDO-TYREHDAHMCKAR WDBHWBE moke't
IKEATORMANLHAR ry@imo mirko
MaKpO-KapMOCKAR CYPMHaM &' moki
haaw mekeli
KENMAHE imukulali

CBA3b CO CTAPBIM CEETOM ofHapy»WBaeTCA B ITUMONC-
FHK YpedBwivaiHo gpeedHero kopHA MALIQA, Yyee aHadvaHue
Obin0 GNM3Ko K CNoOBaM «MMOTATL: WK sropnos. PogcTeeHHbIE

CNOBA NPUCYTCTBYIOT B BOCEMMW OTBETBNEHMAX AMEDHHICKON

*COCETE TPYHbe

SHBHEKER TRYfl, BbiMAs

STNOTAEThs

=ropnos=
«FAQTATh, FOpnos
ul@nA=

=M Tia=
sMOTATEs
WiAlBER
wraphon

CEMbM ¥ B OOnea Yem OQHOM RikiNe W3 KAMLO0W NPWEEOEHHOM
3fece AiwiKoBOW ceMmbr Craporo Ceera. BepoRTHOCTE TOMD,
4TO 3TO CXOOCTBO CNYy4Y4anHO, ABNAETCHA DECKOHEYHO MANON.
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AMEPHMEAHCKHE R3LIKWM W HAPOL bl o6pasyoT gBa CooTHO
CRUMXCH MeMEy COOOM NeHeanoriYeEcKUX Pesa: 3TUMONord-
HECKOE M FreHeTHYecKoe. K uHgedLaM, rOBopRILMM Ha RabiKax,
EXCARUKMYE B BMEDMHOCKYI) CEMBID, OTHOCATCH Maws, Cnesa
H300paxeH BeipelaHHell Gonee 1000 net Hasaf wepornudy

pexbe wt. Operod (NOaceMbs NEHYTIH)
vnotpebnaercs  milg, oauawamowes
«ToTaTes, B iomancenx misikax (nog-
PALIENENNE XOKAHCKONA MomceMEm) 3ToT
¥operbk npHobperact obillee IHaYERHE
aropnon. B wrr. ApHioHa Ha AIkIKE MO-
xape mae'aqge oIHEYAET WIOpIoN, TOrIa
Kax Ha AimKe akeaana B Hixneft Kanne-
dopsmin milgi osuauaer witen». B [Mana-
Me Ha A3sike kyna murki osnavaer «rno-
TaTh», [OE NEPBOHAMATBHOS | HAMEHH-
NoCk WA T, OYEHb PACTPOCT PEHEHHDE
amewtenne. B angokofl nogcembe, B
Aakike Kewya, malg'a oIHasaeT «ropnos,
B #ILIKE e ryasMo (IKBaTopHanhHas
noacesba) Mirko OIHAMACT «NHTHY,
Kaxosa BeposTHOCTE TOIO, MTO No-
nobHele hopMkl BOTHHKTH HETaBHCHMO T
Ilna oTEETA HA ITOT BONPOC MOXHO Cl1e-
NaTk TpyDYH OUEHKY, «YICpHHBAR»
INAYEHNE B peaenax yIkol ceMaHTHye-
cxkoft obnacti «arnoTath — ropaoe M ae-
nas pan hoHoOnOrHYECKHX nonyiesufl.
Hauxem ¢ OLICHKW BEPORTHOCTH TOTO,
yro GopMel Xankomenem W TanTHE
CXON yneTo enyvalno. He Bynes npu-
HUMATH BO BHUMAHIE TO, 4TO [MACHBIC
MEHee YOTOHYUMBEL, 4€M COrNacHbie, H
NOOCYHTACM BEPOATHOCTE TOTO, NTO
TPH cornacHsle cnyvafino OyoyT cooT-
BETCTBOBATE ODYT OPYIY. 3aTem orpa-
HHYHM O0a SIBIKS JTHD CTETYHLHME
cornachummm: p, 4t Kk, k' q, g\ s, m, m,
I, v, ¥, w, JlonycTRM, COrnacHan m sBns-

ercA nepsoit, | — Bropoll, a r —
TpeThE.
MNp# TakHy HONYLUEHHAN BEPOAT-

HOCTE CNy4alHoro cXOOCTBA  COCTA-
s (1/13M2/13)4/13) = 0,0036413291,
Ecan okpyrnnTe 3ty sennauny oo 0,004
W MOACHHTAT b BEPORTHOCT L cAy9aRHoro
CXOACTEAE CPEOM [HecTy cemell, To nony-
yim (0,004)° = 0,0000000001024, wnn

NpHMEPHO OOHY OECATHMHINHAPIHYIO.
ITiH rpyDpic pacueThl MpednOIarakT
PaBHYI0 BEPORTHOCTH BOCK THIOE CO-
ragciitx. TIoCKOMBKY HA CAMOM nene
ITO HE TAK, MOIYYEHHAN BEMHYHHA 00-
n#HA DRITE HECKONLED DONbLILE, OOHAKO
B MPeIenax Toro #e nopanka beckoney-
HO MAMOR BEIHYHHE, CTHILKOM Mamof,
YTODL TOBOPHTE © CTYMARHOM CXOOCTRE.

ObpaTHMcs Teneps K BONPOCY O TOM,
MOMHD nn HaflTe IToT KOopeHs B CTa-
pos Ceere. Kak Ml yae BILIETH HE TTPH-
sepe TANA — apebeHOR», HE cylue-
L‘I‘n}l‘ﬂ l'ﬂ'pﬂ.ll'nlll TOro, 4TO RAIMEOBELIC
INEMERT R, LITPOKD PACNPOCTPAHEHHBIE
B AMEPHMHOCKHK AILIKAX, MOTYT OBITH
obHapy#eHsl BHe 3TOH cemup. Onnako
B JAHHOM CNYYae POACTBEHHBIE hOpPMBL
ITOrN0 KOopHE pacnpocTpancksl 8 Cra-
pom Ceere, Cosgarenn HocTparHYe-
cKOfl Teopud 0 PocciM, HbBIHE no-
kofneil Braowcnar Hamae-Canrsiy u
Apon Hoarononweenil (8 HacTosuies
BpemA pabotaer B YHuBepcuTeTe Xaii-
fibi) PEKOHCTPYHPOBATH HOCTpaTHYE-
cknifl kopens "milgi («cocates TPYDS,
KOPMHTb IPyIbion). ITOT KOPCHb CBA-
IsiBacT nporoadpo-amarckoe *mig —
HCOCETEL IPYaLy (Kak B apabokom mlj),
npoTonHgoenponefickoe *melg — ukop-
MHTE MONOEOM® # MpoTOdHERO-YTOP-
ckoe *milke — wrpyaey (kaKk B caamu
mielgd). Muw ofHapy®HIH poncTREH-
Awe hopMbl B CEAMOCCKO-AneyTckol
CceMbe, Takue, kak melug (vcocate»), B
UeHTpaneHoM onuke. Haxkoseuy, opa-
BHIACKAH CCMbS HMEET ONCRIOHEIE POI-
crBetnnie fopabl, Takue, kak melkha
(«wropmon) B kypyx o melku («xesathn)
B TAMHIITBECEOM,

MNuanaion IHAYEHHA B YEAIaRHBIX ce-
MBHX NOIBOARET NPEIMONOKHTE, STO
caMmuifl DaneHMA NpenoK ITOM0 KOpHA

sanA 1sapah, 4To caHadvaeT «Dbif NOCTABNEH NPAMO, Anadyw —
OflMH W3 TEX HAPOLOA, KOTORLIE MOBOPAT HE AILIKAN HA-JEHEe.
MoBOpRWME HA ICKMMOCCKO-ANEYTCKMX A3bIKAX, BKNIOYER H30-
GpaserHbix 3gece wHywToR w3 CesepHon Kawagel (cnpasa),
HMHEYT Ha TeppuTopHAX OT Cwbupw oo Mpednaqaud,

HMEN JHAYCHHE CKOPMHTE IPYIMMY,
wCOCATH PYIOE», — IHAYEHNE, COXpa-
HHBIIEsCH B afpo-aiwaTckoi cemee. B
nunoenponefickoll cembe Habmonaercn
HeBoMblIOE CEMABHTHYECKDE CMCLICHHME
OT NOHATHA «KODPMHTL IPYILEOY K NOHS-
THH «KOPMHTE MOMOKOM:, TOMOA KIK B
ypankckoH ceMbe HabmopacTon cMeue-
HHE K CYLECTEBHTEMBHOMY «rpyaes. B
ODEBMACKON CeMbe IHAYEHHE CMECTH-
Nock K FNArony «#esaThr (ECTECTBEH-
HiF CEMANTHYECKIN CBAIL AR moGoro,
ETo koraa-mubo Habmonan, Kak KoOpMAT
rpyasio pefenka), a Take K CYIIecTaN-
TENRHOMY «ropnos., B Jckumoccko-
aneyTekofl ceMbe KOpPCHB CTAN MMETh
IHAMEHHE «cocaThh B obiem cueicme,
OEI0THOCHTENLKHO K MeHckoll rpvam.
Haxonen, B aMepHHACKOR CceMbe OH
CcTan obbLIYHBIM CIOBOM, OIHAYAIOLITHM
WrAOTATER W wrOpIon.

Monnep#Ka aMEPHAOCKON THNOTE R
NPHULTA © HEOMUOAHHON CTOPOHLI B
1988 r., coycrs roa ¢ webonsinm nocne
TOTD, K&K 0 pcfl Bnepesie Guino 3anane-
wo. pynna reHeTHkos, BOArNARNAEMAR
J1. J1. Kapanan-Chopueh n3 Menuums-
ckofl wxkons Crandopickoro yHHBep-
CHTETA, YCTEHOBMAA, 9TO KOPEHHLIX
nTenell AMepHEM MOMHO TOMHO pal-
OETHTh HA TPH OTHETNHBLIE TPYING,
YbH TPAHHLUE MO0 CYIIECTRY COBMANANT
€ MPasilaMi COOTBETCTBYHIUIAR Riki-
koBBIX cemedl (em. cratwmo: JI. J1.Ka-
sannmi-Chopua. lensl, HAPOIE H FIki-
kH, «B Muape navexn, 1992, M 1) DTa
HEIABHCHMAA NOANEPHKE NONTBEPH LA~
er OoDOCHOBAHHOCTE aMEepHAOcKoR ce-
MBH, MOCKONBKY BEPORTHOCTE Chywadl-
HOTO Connatenid Buonormyeckol 1 nuH-
rEHCTHMECKOR  KnaccHBMKkauni  OYenb
MAr.
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ETHHM nooreepa acHres oDocHo-
BAWHOCTH PRCCMOTPCHAOR KNIACCH-
HHEAIHN FILIKOR HAPOTOE AMEDHKH HE-
NMRIOTCR  PeIYILTaTR!  HECAcaosaHui
Kpueru I, Tepuepa 1l w3y Apiaonckoro
VHUBEPCHTETA, MEUHATHCTE N0 H3Yuye-
M0 cTpDeHNA Jybon senoecka. Mcxonn
N3 AHAMHIA CTPOCHHA 3YD0B KOPCHHBIX
#HTenel AMepiki, TepHep YCTaHOBH,
yro Haceneawe Hosoro Ceera Takme
pacnamacTcA Ha TPpR pyimne, Ha-
KoMel, 8 1990 ¢, Jarmac K. Yoanec ma
Megunmiickofl  wkoms  YHUBEpCHTETA
DMOpH NpencTandn NpensapuTeibHLIC
PEIYILTATE SHATNIA MHTOXOHAPHATL-
woft JHK cpenit kOpeHHOTro HACLIEHHA
AMEPHER, PEI¥TBTATR KOTOPOTO Tak-
#e NOATBEPRIRICT THITOTEIY O CYILEeCT-
BOBAHHH AMEPHHICKON CEMBH.

Fneck HeobxoniuMo IZMETHTE, N4TO
TecHoe cooTheTcTRHe DHOMOTHYCCKHN I
NAMHBHCTHYECKHE  Kknaccudukausil Bo-
BCE HE DIHANALT, 4TO AILIK, HA KOTOPOM
rOBOPIT TOT HAH HHOMA YenDeex, onpenc-
MAETCH €ro TEHAMH. JT0 JABICHT HC-
KMOYNTETERD 0T 0DLIECTEA, B KOTOPOM
on supoc, CooTeeTcTBMe Knacchdimxa-
Wil MEET MECTO HOTOMY, MTO pOuec-

Hayka u

Chl, NPHBOASILKE K NHHTBHCTHYCCKOMY
PACKORACHARD, TAKKE MPHBOART K pac-
XOKIOEHHK  resmeTudeckomy, Horna
rpynma nedell NOKMOAeT CBOHW pPOmHLIE
MECTH M MEPECENNETCH HA [TANCKHE JEM-
IiM, oHH «BepyTH ¢ cobodl kaKk ceoH MIM-
KH, TOK ¥ CBOH r'edbl, C ITOrC BpeMeHn
HAMHHACTCA DRCXOWOCHHE HX HIWKA W
FEHOB ¢ HIWKOM H TeHaMH  mopeit,
OCTEBLIHACH MHTh Hil NIPEXHEM MECTE,
Huenno 1M ofnacusercs cooTRETCT-
BHE YEAMAHHBIX Knaccmbukamii,

Nannakie cpasHuTenHON ARHIBHCTH-
KN CHAIETENLCTRYIOT O TOM, 4TO NepRo-
swayameHoe 3acenckine Knoi w Cenep-
HOM AMEPHKN CHSIEND C TPeMS BOMHA-
MH  MHrpauHs =3 Aiun. Koseuuo,
HEPEINEHABIMY OCTEHTCA MHOIHE BO-
NPOCkl, HANPHMED, K8K NEPRONANATEHO
pacmanacs AMEPHHACKAN CEMLN NP cc
pacnpocT padeniy wi Cesepuofl Amepu-
ki B Kxnvio? Onnako wenasHue oT-
KEPblTHA ONpABALBANOT, N0 KpafiHedl mMe-
pe vacTHuHo, Hanekny [Ixeddepcona
H3 TO, 4TO OOHEHIE SILIKH HHOeAen
obHApY®ET CBOK CBAIL APYT C OPYIoM,
d TAKHE BIHATCKHE KOPHH MEPBRIX ZME-
PHKAHLICE,

obuecbo

«Hanoghasxbien
Mmamepuansi

HECKUJI LKO net vazan J1. Makkak-
[ANNLE, KOTOpLifl B TO BpeMA DbL
WecnemosaTenes Ha Gupme  Exxon
Research and Engineering @ Ausianeling
(. Heto-Ilwepon), oo cBOMM KOIME-
roft C. MommmoTTw wawan paboTaTs ©
TOHKO HIMENEYEHHBIMY KapDnaamu mMe-
rannos. MNeppopasamsno Makxanmmim
IAHHTEPECOBANICH ITHMN MATCPHANAMM
KK BOIMOEHBIME KATAIHIATODAMM,
Ho cropo on NoRsm, Y4T0 TEAKHE NOpo-
WK MOTYT WMETh Noneiankie huinge-
CKHE H XHMHYECKHE CRORCTRA.

Kak u apyrHe maTepianopeinl, Mag-
KaHanui Grn VRTEYEH BOIMOMHOCTS-
MH TAK HAILIBAEMBIX «RaHODAIHLIX
MATCPUANTOR. DTO — KepaMHUKH, MeTan-
Nkl H COSNWHEHHA METANNOB C KEPEMM-
KaMll, KOTOPLE COCTORT W3 OYMEHE HE-
DONBIOAX SACTHIL, HMEIOULIX AHAMETP
meree 100 mm. X ceoficTBa NONMHE
GuiTh HEODBRIYHEIMY, NOCKONLKY B ITHX
MATCPUANAX MHOMHE ATOMLI PACNOND-
WEHB! HA TDAHAX 0YEHE MEIKHE G3IEPEHD,
Hrax, Magkaunmmu nepeinen B You-
pepcuTeT Patrepca, rne smectec b. Kn-
POM, KOTOPBIT BOITTIARITAN TaM nabopa-
TOpHo fo HCCNEnOBANmO Fanohainbix
MATCPHRANOR, HAYADN HIYYATE HOBLIC M-
TOOE COIAHNE CREPXTOHKHX NOPOLLIKOR

kapbuna monsdpama-xobansTa, Mate-
pHana, BCNoIEIYEMOro PN M3roTORe-
HMN PEXYILHX HHCTRYMEHTOR M OPYTHX
wanenuil, crofikux ¥ HIHOCY,

B peayneTaTte Gein paipaboTad npo-
UECC NOMYYMENHA HAHOQATHLIX HACTHL
kapfnna pomedpama-kobansTa H coana-
Ha ROBAA koMnanms Nanodyne, KoTopas
ARMAETCA COBMECTHBIM MNPCONMPUSTHEM
Vunsepcutera Partrepca » dMpMmb
Procedyne — MECTROrO WITOTOBHTENR
MPOMBILIICHHEIX PEAKTOPOR € NCERD-
WIACHHLIM cnoem. $upsma Nanodyne
HMEET HCKMIOMHTCNLHBIE NPABE HA HH-
TEIERTYANBHYKD COBCTBEHHOCTE, (O-
jnandyie B nabopatopuu Knpa, a Mag-
KAHLTHI ARnseTCA ceflual rmanieIM Ha-
VHH IR CIELLE/THCTOM KEOMITAHNN.
Nanodyne — ogHa W3 OBYX KOMOAHKA B
CHIA, xoTopas HAMHHAET NPOMIBOOHT b
Hanohaikble MATEPHANE B GonbIIOM
EQAWYeCTae.

Mo nocnenHero BpEMeRH Hanodaifkie
MATEPHANL NPOHMIBONHNNCE TONLKO B
nabopaTopusX KOMHUCCTRAX MYTEM He-
NApENI COCTABNHLIX YacTel B HHEPTHOM
rase vl KOHOSHCAmInN X Ha Xomonuof no-
pepxnocTn. Hecneaosatenn wa Yausep-
cutera Partrepca pemmnm HITOTaRIN-
PATh TAKHE MOPOWIKH W3 BOOHEX pac-
TeOpoB. B KOHUE KOHIIOB OHH HALLLIN CO-
cauMHeHUR KoDansTa U poALpaMma, Ko-
TOpBIC MOMHD GMIICI CMCLUATS, IJH.L"'FHO-

PHTE B BOOE, MPESPATHTE B @XNPOI0NL, 8
IATEM OCYIUMTE NOCPEICTHOM PACTILITE-
HHR, wTols NOAYSHTE TOHKOMHCTIEDC-
ke chern conefll ponnbpasa i xobans-
T JAOAAHHOND COCTABRL.

Favem Maxkanminmuu u Kup ycosep-
(IEHCTROBATH METO/ TAK, SToDS BOMb-
ppars MOl BCTYNATE B PEAKUMI0 C Yrie-
ponoM ¢ obDpailosiHRes KapOHma BOTE-
dpama. Jloaxkuit npeem, C NOMOLLBH KO-
TOPOro ¥T0 YIAN0Ch CAENaTh, BEKTHYAN
MPONYCKaHNe CMECH MOHOKCHAA YTIIEDO-
03 H pOnopona Han CoOnsMHE METANNDA.
FTA TEXHONOTHYECKAN onepauls Morna
61l NPOBOANTRCA B NPOMBIILICHHOM pe-
AKTOpRE ¢ MNCCBNOEHKCHHLIM CNOEM —
VCTPORCTRE, B KOTOPOM MEIKHE SacThH-
ikl MIEpEMEIHBAIOTOA B NOTOKe rala. B
PEIVALTATE MONHO NONYMHTE YACT L]
kapbuaa sonbHpamMa DHAMCTPOM MCHEE
50 pw, BEpAMIcHHLIE B 3EpHa KOGLILTE
DONBLIETO pRIMepa.

B mnacTtosuce BpEMA C DOMOLULILKD
rpPaAHTOR, NONYYEHHLIX OT MECTHRX M
thenepanbimx oprasos, Manodyne mpo-
WIBGOWT COTHH KRG PAMMOB Hanodas-
poroc  kapbuna eonsdpama-koBaneTa
THETQAHO N BRICRINAET Uﬁpa’lﬂhl NoOTEN-
IHATLHEM JAKATYHEKAN Ha HCIRITANNE,
Makkannmmn ropopHT, YT0 Hawodai-
nwfi kapGun pomedpama-kobaneTa Ha-
MHOID TRBEPHE ODBIYHLLX MaTEMIEAIOR 0
HTO PERYUIHE HRCTPYMEHT S, HWIroTOB-
NCHHBIE HI WEro, WIHALIHBEIOTCH, NO-
BHOHMOMY, BAROE MCINERHEE. XoTs ue-
i HaHohalnoTo npoaykTa GyoeT, sepo-
ATHO, B HECKOMLKO P MPEBLILAT b HCHY
O0LIMHOND MATEPHANA, KOTOpEl HENR-
ETCR €0 IKBHBAICHTOM, EID tonee co-
BEPLUCHHEIC CBONACTEE OIHAYAKDT, YTO OH
MOKET JABOCRATEH THAYATCTRAYIO NOIK
MHPOBOTO PBiHER, KOTOPRIT oUEHHBIET-
CH NMPHMEPHO B 20 sniH. KT

MonesjosaTenn MOTYT HANLARTL Hi
MOBEPXHOCTE  NOPOLIDE (18 IMENHEIM
MeTORoM, YTO0E NONYUATE DOKDBITHS,
HITH MPOCTO NPECCoBaTh o # NoaBep-
FETE ODMHCY; 3TOr0 QOCTATOMHD, 4YTO-
OBl JepHE NPIINTK OPYr K apyty o ob-
paioBamy npodHoe noxkpuTie. Kup i
Makkannmn npenoiaralnT, ¥1To Ta-
KM 0Opatom ModHo DyieT niroTann-
BaTh PAbLEPLI AAA ROMONCHMR, VIANOT-
HHTEhiIRE KONblla B HAEHOCAN, 'l}'ﬁbﬂ
koBtua Oyasposepa, NPOMBILLICHHBIE
perus, GYpOBRIE NONOTE W CBEPIA O
oeHb SonblLmX (MPHMEHREMBIX TIDH Gy-
PEHITH CKBAMHH) A0 CaMbiX MHHHETOP-
HElX {.IL'I 8 CREPUICHHSA OTBERCTHA B (1eYaT-
HEIX NaatTax).

M. INenan w3 Pratt and Whitney,
llil-l-llfl.'lvl Ll—HINOTOBUTCNR apuraTene,
OPEANOAOMILT HE HEAABHO Mpolneseh
KOHEPEHLINN, 4TO MATEDRANLI (RpMLE
MNanodvne morau 6w 8 Gniaxafives ape-
ME HEATIl NPHMEHEHHE B PEAKTHBHLIX
OJANTATENRAXY, H TENeps ¥TH IR KOMIa-
HEE HouATH coTpyvannyath. Prant and
Whitney nnasupyet col0ate KOHCOPLUN-

HAYKA W OBWECTBO
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¥M 110 HCTOABIOBAHWED HAHODAIHEIY ME-
TepHanos, Knp nyMaeT Takwe, To, No-
JAMMCTROBEE M3 IMCKTpOHHOA npo-
MBILLAIEHHOCTH TEXHONOTHK HITOTOB-
TECHIA MATCPHANOR W H3gemi B WHCTHIX
MPOHIBOOCTBEHHBIX MOMELLIEHIAX, MOW-
w0 ByaeT NPOMIBOOKTE OCHOBHLIC ACTa-
M W YInsl, TakHe, KaKk De3oTRasHbie
NPHBOOLL W PEOVETODR [INA BEPTONE-
TOB.

B »ToM HOBOM MHPE HAHODAIHEIX MB-
TepHanos y Epavel Nanodyne ects koH-
kypenT. Konmnanns Nanophase Techno-
logies & Japeene (wr. Unnuwolc) co-
CPenOTOUIAA CROH YOUAHS HAa KeDanmk-
KaX, TAKHX, KRE HHTPWI KPEMEHE, 3 Tak-
We OKCHIAX ATHOMHWHA, UHDEOHHA M
WTTPHA. XOTH ANA MHOTHX TPHMEHEHIH
ofuLEe KepaMiEl CITHILKOM XPYTIKHE,
HCCTenoBaKnR, TposeneHdsie P, Jure-
nest B3 AprodHeEoll RALHOHANLHOR Na-
Bopatopui, X. Nanos ua YVuuaepoure-
T PATTepca W APy My YHEHLIMK, MOKa-
FEITH, UTO HEHOGDATHBIE KEPAMHEH MOTYT
BRITE MNACTHMHEIMK W [18Me CHREPXILNa-
CTHEHEBIMA @ TIPH BLICTOKHX 'I'E'I-'Iﬂl!‘pﬂ'l]"-
pax, T. £. OHH MOTYT BbiTh NOABEPIHY-
bl IHauHTENLHOA nehopsaunn Bes pac-
TPECKHBAHWA, o 3T0 KEK Pa3 Te DONaEcTH,
e MOBRHO OXHIATE UK KOMMEDUECKOE
l'll:lil.MﬂlmlllE. HM MO MO ﬂpH,ﬂ,ﬂTh T
Gyio KoRQRYPaLo, RCNONLIYR LITAM-
NOBKY H KOBEY®, — rOBOpPHT JWrens.

Ow. [apkep, Hayuusidl IoupesTOp
uprbl Manophase Technologies, cun-
TAET, 4T onHofl H3 npobnem npx HIaro-
TORNCHHH HAMODEIHLIX KCPaMHE ARNS-
ETCA KOHTpONh PEIMCPOB HacTHIL BO
BpeMA CHCKAHKE, BN oTxura. Yacre-
bl HMEOT TeHOCHUNKD obpailoekIBaTh
AMNOMEPaTH # PACTH B CBOHX PaIMEDax,
ST0 yxymnaeT ux ceoflcTaa. IMapxep ro-
BOPHT, 9TO0 €0 KOMNAHHEE NpeoIonena
Ity TpyaHocTs. Bee paspaBatsinaeseie
upmoil Nanophase oxcnanelie Kepamia-
KH SBORIOTCA npoipavisiMi. Kag yT-
sepwaaeT Tlapkep, 370 OOKAILIBAET,
YTO PAIMED NACTHIL W NOP MERITY HIMH
coctapmAeT Menes 10 HM B nonepeyHnEe
— IHAYHTEAEHO MEHBIDE JNHHEL BOTHBI
BHIMMOTD CBETA.

Maprep NpeanonaraeT, 4TO HEKOTO-
Phie 03 NTPOWIBOOHMBIX KOMTAHKEN Ha-
wodainix KepaMiuE ByoyT WenmomLIo-
BATLCE B IMEETPORHRIX natunkax. Ow
MPOICMOHCTRHROBAN, 970 Falkl MOTYT
nuhdyHnnpoBATE YEPEI MAfkie NOPL
ITHX  MATEPMANOR M IGOMCHATH  MX
CHOACTEA TAK, MTO ITO HIMEHCHIE MO -
HO PETRCTDHPOBERETE  SNCKTPHYECKR,
Pupsa Ninophase Technologies saknio-
yuna aorosop ¢ gupsod Caterpillar »
Meopna (1T, Mannuofc) Ha nensiTanne
KCpAMEMECKHX JAcTanch geuratench.
lMapkep roBOPHT, 4TO KOMOAHNHE ViKe
HEMETHNA HOCKONBLKD BOIMOMHBX 00-
macTefl TpHMEHCHER HAHODEIHBIX Kepa-
MHE B BETOMODIMECTPOCHHN,

Mowno npeasdneTs # apyrue ofina-

CTH KOMMEPYECKOTO MPHMERCHIN HAHO-
dainpy MaTepuanos. B HauwonansHomM
HHCTHTYTE CTAHIOBPTOB #l TEXHHEH B
lefirepcBypre (wt. Mapunenn) P.
Ilann wecneayeT BOIMOMHOCTH ML=
NOALIOBAHAE HAHODATHLIX KOMITOINT-
HBIX MATEPHANDE (HAHOKOMMIOINTOH) B
oGOPYNOBEHHA AMA MATHATHOD OXIEM-
nenna. aMeTon MaErHNTHOTO OXnamie-
HRE HCNMONLIVETCA cefivac nHils B HH-
repeane M) rpanycos seie aboonoTHO-
IO HYNR TEMTIEPATYD, HO HORLIE MATEPH-
Al MOFYT PEcCIUMPHTE 3TOT AMana-
soHw, — rosoput llann, xoTs on co-
MHEBAETCH, YTO HAHDEOMNOINTL GyayT
Korfa Ol TO HH DLIND KOHKYPEHTOCNO-
cobNLl N0 KPHTEDHID CTOHMOCTE— M-
DEKTHBHOCTE [ANA HWX NPHMEHEHHA §
obkiuKEIx XononunsERKax. A. Bepko-
siil w1 Kannpopraickoro yHRBEPCHTE-
Ta 8 Can-llwero wenanno npoleMoncT-
PHPORLT, YTO HAHOEOMNOIN TR obnana-
T MENHHTHBIMH LTEHL"I'E'E.MH, EOTO-
puie MOraM Bl NOABOANTE NPHUMEHAT L
HX B INONOBKAX BOCTIDONIBENEHWA MATHH-
Toponos, a P. Llnono m dwpasst Xerox
# Pouectepe (wr. Huo-Hopk) coanan
NpoIpaELuHbIC HEHODEIHbIE MATHWT B, KO-
TOpLie MOrmH On1 HAATH MPHMEHEHNE B
EONMHPOBANEHBIX H d}ﬂl’fle]-LI'[hHHl YCT-
PORCTHAX.

lMNepkep npuinaet, 4wTo HanodaiHLe
KCDEMHKH, KDTOpPLIC NPOH3-
BOOHT €70 KOMIAHHR, J0pPO-
. OHK, Kax NpaBKND, H3ro-
TABTHBAIOTCN NYTEM KOHICH-
CALMH METANNE HI NapoBoi
aikl HE XONOOHYD NOBCPX-
HOCTE W OCYLIECTBACHHA pe-
KN 0bpaloBABILIET OCK NO-
POLIKE HaHOPRIHOTO MaTe-
pHana ¢ kucnoponom. Taxas
TCXHONOIMA He MOWET 00ec-
NEUHTE NONYMEHHE NPOOYETa
B ofwemax Gonee HecKonb-
KHX COT TPAMMOB 32 QOHH
Pa3 Mo HEHE B HECKONBKD COT
nonnapos 3a gyuTt. Bo Bos-
KoM cnyuse, B Gnusafinees
BPEMA YLl geMraTenefl wa
HaHOQAIHKIX KepaMMKE B
ofLIynbIX apToMOBUNAX He
OynyT RCNOmhIORATHCR.

Omnaxko  paipaBoTunks
CHHTAKOT, UTO WM He TPHAeT-
CH Q000 ®OaTh PeanbHbIX
npusmenernfi. Kap, nanpu-
MEP, OTCTAHBAET TY TOUKY
IPEHMA, YTO NPAMOE YHacTHE
Er0 YHHBEPCHTETH B COBME-
CTHOM TPEANTPHATHH ¢ dp-
mofl Procedyne — snepebie B
HCTOPHH YHHBEPCHTETE —
YCKOPMAO TPOABMMECHHE Kap-
Guon  monbbpasa-kobansra
HA PHIHOK, TAK 4TO LA NOSTY-
HEHHA KOMMEDUECKOR npubn-
e noTpebyerca ot 1 no 8 net
BMeCTO ofbrEsix 10—15 net.

BLICOKDA TEERAOCTLIO,
NMpoxHoy.)

Kup oTpiuact nNpeanonomesHs o
TOM, 9TO TECHAA CBAIL Mewny nabopa-
Topuel B ¢upamofl Nanodyne somer
NOJABNATE CRODOONEIC HAVUMBIC Hibi-
ckaHHR. «f He OyMAa, 4TO HAVEE OT
ITOr0 Nocrpanast, ona oboraTwr-
CAm, — CHHTHET OH. B NOKaaTenbe TR
ITOND OH YNOMHHACT O HECKONBKUX IPY-
MY CeROMX Mmoesx B 3Toft obnacTe:
MonuBNcH-KEPEMHHCEBIE  KOMNOINTHI,
EOTODLIE XOPOILD paboTakT MpH BhICO-
KHX TEMDEPATYPax, W OpYrie MaTepHa-
Nkl Ha ocHope Bonsgpama. Kup noguep-
KHEEET, 4TD MPH NPONYCKAHHM pa3nny-
HEIX Faj08s Yyeped HeobDhyHbIE KPHCTAN-
nuueckie opMEl HAKODAIHOTO BOMh-
thpama MOXKHD NMONYMATH COBEDINEHHO
HOBBIE COEMMHERNA. «Mbl npowIBOmIM
ATOMHOE TETHPORAHAER, — XBACTAETCR
O,

Kpome Toro, rosopat Kup, nockon.-
KY EOMOAHWA y¥e OTTpywasT obpaiu.
noTeHiManblibivM - NOTpebUTENAM, ©OT-
KNHKH 0T MecnenopaTenefl, KoTopbie 3a-
HATHI B NPOMBILINEHHOCTH, BOIBPALIA-
WTCR npaMo B ero mabopatopwo. Tec-
HER CHATL MeERDY nabopaTopsed o phis-
KOM MOMET OhiTh DPENMYILECTBEOM
dmpmel Nanodyne B koHRYpenTHON
Gopkbe ceroams W HOpmOR ans npo-
MBILIEHHOCTH 3ABTPA.

Tum Bepdenu

B. KMP y cTexnaHHOR PECMBINWTENLHOR CYWMNKA,
KOTOPAR WCNONLIYETCH ANA NONYYEHKA sHaHodas
HbiXe CMBCERA CONESH METANNOE B YHWBEDCWTETE
Patrepca. 3Ta nepean CTAAWA paspaloTAHHOMD MM
METOAE NONYYEHWA METBPHANDE © WCRMOYHTENLHD

{boTtorpachun; PobepT



ACTpPOHOMMSI BO BpeMEHA

Komym0Oa

PykoBogcTBysck abCcomoTHO ounBoOYHOW OLeHKoW pasmepa 3emMnu,
Konymb «nepekpounn» KapTy 3eMHOro wapa, 4ro, BO3MOXHO,
nogBurno gpyrux nepepucosars Kapty Hebec

A JAMCHATCIBHEIY C TOYKH Ipe-

HHA ACTPOHOMNN CODBITHA Npo-

waouwnu 8 1492 r. Omganm cobil-
THEM DeLno nosanesne san Llewrpans-
Hofl Erponodl oCnenuTensHOrO OrHeH-
HOTO LAPA, ¢ OGPOHHBIIETO» KAMEHH LI
sMeTeopRT BOMHIH ropona Duancreiiva n
Dneaace. [Ipyriom — orepwTiie Hororo
Ceera Konysmbom.

Mononoft  snesarmiTethHpl - ANk
6pext wopep 6ein crmaeTEnen NancHNA
METEOPHTA HA cBoeM mMyTH B MTammo n
IGNEYATNEN RETHKONENMRO: IPENALLE Ha
nebonswol neperanncil nocke. Ha npy-
rofc OPOHC OJOCKHW OH HANMPWCAT MaCcnoM
Ce. Meponnsa, nodToMy 3apHCOBKE na-
NEHHR METEOPHTE OCTABANACH CKPHITOH
OT NOCKHX T3 HA OPpOTAKCHIIH HE-
CEOJILKNX BekoR. Ec BHOBRL oDHApVHIIH
NMpHMEPHO NBA NCCATER NET Haladld, Kor-
na mobpaxenne Ce. Wepoanya Guino
nepenaso Ha spess a8 Myaell Puuynniss-
sa B Kanibpyowe 8 Bemukobpuranig.
Cam Duancrefismcknll MeTcopuT TRKMNE
npebupan nMpaKTudeckH B GeipecTHoC-
TH, HAXOOACE BHANANE § NPUXOICKOR
UEPKBN, 4 3aTedM B paTylle ropoaa
Duancrefima. M nmus HECKONBKO DECR-
TicreTHA Hasan Diascieitckidl KaseHs —
crapeiiunfl 13 TOMHO JATHPOBAHHBIX
METEOPDHUTOB E‘H['I('ll'lhl — INPHANCK K cebe
BHUMAHHE NConenopaTened.

JhwboneiTo, uTo apyroe cobesirie
1492 1., KOTOPOE HA NEPBLIA BATIIAN HE
HMEET OTHOIWIEHHA K ACTPOHOMHM, a
HMeHHO nyTewecrene KonysmBa wepes
ArnanTevecknii oxean Kk Geperam Ame-
pHKI W 0DPaTHO, BOAMOMHO, OKEIANO
NEfCTRNTENEHO IHAYHTENEHOE RITHEHIE
Ha painpyve acrponosmuy, Xota Ko-
nysb 1abnyuchancs, AYMER, YT MOMET
nommeTs o Kuras o Anowin, nanra-
Ak Ha JAMAL, er) OTHAKHOE TIEPROE Y-
TEIECTRNE H NOCTEAVIOINE TIARAHNN
ACHO MOEA3IANH, YTO CTapki€ IHAHWA,
ocobenno B obnacTa reorpadim, G
yipyuRioLe Henoommel, Meorpadmyeckan
PEROITIOTIHE orkpuiTie Honoro Cae-
Ta NPOTOPIA JOPOTY HEOPTOA0K-
CAMBHEIM  ACTPOHOMITYETKIM  HACAM,
BEIONER PANNKANLHO HODVID, Tenio-
HENTPHYECKYIO KOCMOTOTIHIO.

OY3H TUHTEPWUY

KAKOM cocrosinn npebsipana act-
poHosma, xorna Konymb ornpa-
BINCA B cpoe nnaranue? Y1obul npen-
CTaBiTh 370, COPATHMCA NINA HAYANA K
kaprune Xanca Nonebefina «Mocmnis,
Hanucasnolt 8 1533 r. » spnsOmelicn
HEIHE OIHOR 13 CAMBIX DONLIUMX UEHHO-
¢Tell JlonnoRckofl HalOHANBHON TAnRc-
pen. Mexiay nocnos  (hpasiyickoro
JROPA H ET0 YYCHBIM ADPYIOM, CHCKO-
noM NABYPCKNM CTONT CT0f, 3acTan
MEAHBLIA KEATAMIT W FHCTPYMEHTAMH,
Ha nepawifl a3rmma 37H NpeaMeThl Ha-
wTyuimM ofpaiosM npesctaBasioT He-
Geca, 3CMITHO | MOPE: 3T0 MIMOB, HiMe-
PUTENREHEIE TPRBOPEL B TAOOYC HAREPXY,
AIEMHBIEY KHHTH I JIOTHE Ha HioKHe
NOJIKE B HEMTO BECEMA HANOMPHAKOLICE
phiby sfnuan nona.
bonee mpRcTanbEsiil Barnan obGHapy-
#HHUT, 4TO 3TH NpeIMeTs HI00paRaNT
a anneropudeckoll dopse veTwIpe mHC-
UHNAHHEl YHUBEPCHTETCKOID Kypca TO
ro BpEMCHE: H.L‘TFﬂHUhiHlﬂ. Li.pllll!'Ml:.'Tl!-
KY, MYILIKY # reosmerpiid. MHcTpyMes-
Thl OTHOCATCH K ACTPOHOMIKK, 8 feHa-
1A% Ha NMOonKe OTKpuiTas kuura Tler-
pa Anuasa «Evn newe underweysung
aller Kauffmanss Rechnung» w3ga
Hias 1527 . chMmBOmMaIMpyer apid-
METHEY. JIHOYTHA ¥ KHHIA mecew, oT-
Kf_‘lhl'f Aas Ha FIHOT L"p.;"l.lli.!Hl.‘ht MIMHE
wKom Heiliger Geysts, cOOTRETCTRYION
MyIbike. ['eOMETDUA NPEECTARICHA HE
rofibKO  NPEBOCXOAHON  meponesTniod
MOZAMMHOTO Nona (ITO eAMHCT BEHHAA B
ARCITHH NTANEAHCKAN MOIANKE, HaXOIn-
AsCA B rpobHIE I IVapIa-HenOReTHN-
kA B BecramubcTepckos abbatcree) m
moTnell — mobuMmoll Monens, Cy-
AHBLIER 1A% YyTPaR A XY 0EHIEaM
anoxn Bospomienin, — HO i HANOMN-
HARILIIM 'pldﬁ} IIi'pf.“.']h“.‘[ﬂhT. BHCHLILHM
uan nonos. bonee pHHMATENLHOE PAC-
CMOTPEHNE © YOODHOM TOYKN, COKPALLA-
oiefi maofpamenie, obHapyKEAET B
ITOM TIDEAMETE HEITHHY TR, HCKaAeH
1M PHCYHOK genoReycCKOro 'prfi'lii,
ROTMOMHD COMEMERAIern Haser ua ha-
siiuTik ymosHEE: (Holbein — «hallow
bonews, T.2. «NONAR KOCTh).
Yepen, cwMBON TAEHHOCTH OLITHA,

&0

BEIBONONT HA OPYTOA ypOBCHE MeTabo-
P, XapakTepsoft nna moxy Boapowne-
HHA, HANOMIHAA 0 TOM, HT0 MOHCE TCM-
ALIE IaEl HOCHT nMpexoanimil W xhe-
sepibill xapakTep. Tema yoHIHBaeTCA
MONHYBRITER CTPYHON NHOTHY, NTO TAKEE
ARMRETCHE TPADMINOHHEM  CHMBOITOM
CMEPTH W pacnana. I TuM DHCIITLTHHAM
CPCOHEBEKOROID VHHBCPCHTETCKOFD
EYPCR HAVE — KBIPHBEHYMA — NpPOTHBO-
MOCTARNACTCH TEMA BCUHOTO, CHMBOIIN-
IMPYEMaN KPECTOM, NMOAYCEPBITHEIM 4
JAHARECOM B BEDXHEM NEBOM YTV Kap
THHEL. Hayunule yCTPeMICHHE MOTYT
JAHUMATE UCHTPANBHOE MECTO, Haxo-
HThCA B QOKYVOE BHIMAHKMA Yenopexa,
HO NOJAOH ITHUX DPCHHBIX HHCTPYMEH-
TOBR MOIYIICCTES CEPRIBACTCHA BBICIUAR
HCTHHA.

B 1y noxy, & koTopoll OTHOCHTCE H
COo3OaHMe KApTHHBLL «[locnbin, MHOTHE
HEDIMN B HABHO Videommb «3omoToi
BEK®, ¢ OCTAMHCL KNHYH K NOIHAHID
Beenesnol, u cusrrani, 4ro HODHIAAL —
FTO HE ODAIATENLHO NOCTOMHCTBO. Tem
HE MEHCE ACTPOHOMIE JAHHMATA NOYCT-
HOE MECTO CPEON TeX IMCUHNIHH, KOTD
Peidm Aoaaes Dbl anaaet s obpaiopa-
Hbif HEN0BEK, NOCKONLEY OHE OIHCHIBI-
na clieny, HA KoTopoll pairpblBEANacs
YeNOBCUECKaR MpamMa.

Tenann COROKYNUAN cihepa NOuRL,
BOJILI, BOWIYXA W OTHA HAAEHHO NO
KOWTACE B cepelnne Mupoiganns. Ho
KPYT Hee PACTIOMEaranick cheplsl oesiH
nnaner (aEmouas Jlyny w Conuuae) w
BOCEMAR cihepa, COAEpPXMAlan Heno
MR HLIE TBELIL, HENOIBHERHLIE OT-
HOCHTENLHD IPYT APYTa, He CORCPLIEK
HIME KPYTOROS OTRIGKCHHE C TONOBOKDY
WHTETERDH CROPOCT B0 — OINH 0D0poT
ia 2 yaca. A 33 mpenenasat soefl IToi
KOHCTPYEUNH Owm bor-oten co ceon-
MR aurenamu 1 wibpasmukanmi, npeohl-
BAICIIIAMI B COCTOAMIOT BedyHOro Gna-
weHoTra. pamiopa Ha Jepeps, ToMe-
wieHHan B « Hiopubeprekofl xpoRnkes,
VIHBHTENEHON MOHYMERTATEHOH KAW-
re, Hameyatandof a 1493 ., pocnpows-
BOMHT 3TY KNACCHYMECKYHY) KOCMWMONOTHID
BO BCEM €€ BETHKOIEMI.

«Hiwopubeprekas xposnkay Owing co-

ACTPOHOMWA BEO BPEMEHA KONYMBA
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HA KAPTHUHE XAHCA FMONBBEWHA «lMocneis 8 anneropuqe-
CKOM BAOE H:!Dflp.'IH{Eth YHHEBEDCWTETCKWE AMCUWNNHHEI, K8
KUMK OHW NPEACTEENANKWCE B 1533 r.: apudiMeTHKA, aCTROHO-

INAHA A0 TOro, kak Espona yoibiana
o Konysmbe, o OGernpill B3rnag Ha 31y
KHHIY PaiBcHYUBAcT ouuH n3 Hanbonce
pacnpocTpadcHiL X saudons ob HTAbsAH-
croM Mopeniaaatene, Co BpeMe Spes-
HIX Tpekos Moo IHam, 4t Jemns
usceT GopsMy Wapa. ApucToTeNns YYHn,
U0 JeMnA WwapooDpaIda, NOCKONLEY
THHLINE BAUCCTEO 3EMIi, NONABLICE B
uentp Boenennolt, ponmHo  Obino
ecTecTecHHbIM obpazom cobpatben B
wap. B kavecTse 40NONHWTENLHOND ap-
ryMesTa oW pnobasnsan, MTO TCHL, OT-
Gpacwmacnns Iemncil HA NOBEPNHOCTE

JIyHLI H0 APeMA AYHHOTD IATMEHIN,
NOOTHEPRAAST OPABNILHOCTE Er0 nep-
NOHAYANEHOND BOKAIATENLCTRA.

M noe we kancnsd ron o dews Koaym-
Oa HaM BHOBL 1 BMORL PACCKAILIBRIOT B
kpackay, kak Kanvumby npolunocs
yoewnats Maabenny v QepiuMania B
oM, uTo Mup kpyrn. Heyvsenn xpucti-
asckill amup 3abein K ToMY BpemenH o
wapoobpazsocT Ienmun? B aefictun-
refibHOCTH Boe geno Geio 8 «xabuinus
ROCTHY AMeprukanuen; g X1X 5. opn cTa-
PANMCE BEITECHITL WE COIHOHMA Y-
BEDMICHIE  AWTTTHYAH O  TOM, YTO

MWR, FEOMETRPWA M My3bika. Cpegu aCTPOHOMWYECKWY MHCTDY-
MEHTOE — rnobyc, HE KoTopoM Wanhpasen Hoewil CaeT.

nepewiv Deperoe Cepeprofl  AMepukH
AOCTHT HX cooTedecToeHHuE CeBacThan
Kabot, rorna kax Konymb Hawen nuius
HECKOIBKD  HeDONBIINMX  OCT poBOB H
Beor-Mummm.

Iocne peaoMOLHIE BMEpHEKAHLB OT-
YAAHHO HYEIAMHCE B cODCTACHHBIX,
aHcDpuTancEnyy, repoax. Konymb no-
Man B WX 9Nero, X0TR o HeM Bhino Mano
YTO IEBECTHO, NOKE NBcaTens Baumyr-
roi Mpennr, nobeieae 8 Menanm, He
oGHAPY KU TAM MHOIO METEPHIOR 1
HC HAEMUCED MONYHYHBLUYIO IHHPOKYIY H3-
BECTHOCTL Duorpadite, K cosmancnui,
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Hpaunur csmetuan BeIMBICER ¢ OefcTai-
TENLHOCTRIC, W O 13 Hanbonee ApKHx
nioncs, AcficTEHE EOTOPOTO Mpolc-
xoauT B CanaMmanke, BSITIHANT coBep-
WEHHO HENPABAONOADGHBIM.

B 3vom anu3oge Me!l Buaus KonymGa,
CTORLLETD TIEPE KOMHCCHEN UEpKOBHH-
KOB — «BHYIINTEnsHEIM  coDpaniem
YHEHLIX MY#eil, MOHAXOE H OTUOR HepkK-
BHY, — KOTOPBIE «ARHANCE, DYIy4H Ha-
CTPOSHLI MPOTHE HEND, KaK TOrO W Ciie-
oyerT O0XHAATE OT BRICOKONOCTARTEH-
HBIX ﬁnnrnpnml.ux JIHIL NO OTHOIIIEHHKD
K EQBHHM conckarenasy, DuH ancven-
BAIOT Wi wapoobpasnocTH 3enmmu
wrrnpyor CafIUeHHOE NHCAKKE, BLIBO-
/1A W1 Hero NoKa3aTensCTRo TOrMo, ¥TO
Zemnn nnockan. Konymb, wenosex ray-
DOKO pelurHO3HEl, YYBCTBYET OMAac-
HOCTE ObiTh O0BEHHEHHLIM HE TONLKD B

CIIHGOMHOCTH CBONX BICNAOOE, HO U B
CPCCH.

Ha camom oene sHaHAE O Wapoobpas-
HOCTH 3eMIM BCErNA BXOAUMO B OYXO0B-
Hoe macneawe 3anana. Korna mumynd
CPCHKe BCKE N THOOH 3AH0B0 CTAMM OT-
KPBIBATSH [AAA ceba TpYasl ApHCTOTENA,
yueHHe 0 cihepuuHocTi JesH Bowno b
yueSHLIE MPOrPaMME HEPORARIOMNXCA
yuuBepeHTeToR. wSphacran Cakpobo-
cko, uamacannas a X111 8. u go cux nop
YNOMMHAEMAA KaK yeeDHIK acTpolio-
MIH, 8T MPOCTOR APryMENT B MOnbiy
nner chepHuHocTH JeMaH B HENPARTe-
HHH CEBED — 107! TYTEWECTBEHHHKH
yOeMOAIOTCH, YTO YEM JANLILE OHH Te-
PEMBILIAIOT CA HA CEBED, TeM BLILIE BCTa-
Wt coapesmie bonwwuoi Measeanim
lNMonapuas 3pe3ma. YTo kacaeTcR na-
NPaRnenHs Janan—eocToE, To Cakpo-

CXEMA TECOUEHTPUYECKOW BCENEHHOW, panrTan ua kuuru «Hwpubeproxan xpo-
HMKE" — WCTOPMK MMpa, onyGnukoeanHon B 1483 r. Kpyrnas 3emMnR HEX0QWTCA He-
NOGBEWAHO B UBHTPE, 88 OKPYMaDT Nnanatel, B Tom yucne Nyua w Coankue, a Takwe
chepa HENOOBMMHLIX 38£30. Ha BHEWHEM Kpyre waochpamadsl Bor, aHrensl u na-
GpaHHUKK. Yrhel CTRAHWLUE yKpaAWeHE! WICOPAMEHMAMM YETRIDEX BETROA.

SoCKo NpHBOONT Opyroil, npasaa, Gonee
cnabuifl aprymenT: 3aTMerme JlyHBG
MPONCKOAHT B OIHH W TOT #¢ onpede-
NeHEkll MOMEHT BPEMEHH HEIRBHCHMO
OT NONOMeHHA HAOMOOATENH, HO HE
pastnX MEpMIMAHAY BeicoTa JIVib HA
HedE HIMCHACTCR N0 TAEOMY 3AKOHY, KO-
Topeill cooTReTcTEyeT reorpadun Ha
ciepe.

TM{HM obpasom, npobnesms, ¢ Ko-
Topol Konym6 cronkuynes s Cana-
MAHKE, JAKMOHATACE HEe B TOM, 4TOGK
yBenuTe Maabenwny n GepanHanaa B lLa-
poobpaznocTd Iemmit. KonymGy mpebo-
panocs yoemnTe ux, yro paimepu Espa-
WflcKOro KOHTHHEHTR MPHHUMNHEAILHO
HE HPENSTCTRYIOT Nnasameo B « Kataf»
i oHunneon. Juaserp 3emimi Gw ¢ no-
CTaToduol CTENCHBIY TOMHOCTH onpe-
nencH yae Ipartocherom W3 ANckcan-
pui. TonyuyesHoe UM ORPYIIEHHOE 3HG-
yesine coctasino 252 000 cramiil, yro
HeMHOrHM Mensie 40000 kM, ecnn B
COOTBETCTRIH ¢ BLIBOMLAMMN HIBECTHOLD
HeTopus acrponomun [Ix. [Ipeiicpa
NPHUATE CTAnHK pasxolt 1575 m. Me-
NAMCKHE TEOINSINCTHl YTOMHMAN PE3yiib-
TaTsl Iparochens; an-Papxaan, pabo-
vasuf 8 barpage npa karmde ank-Ma-
MyHE B Havane [X B, noayyHn sHaven e
20 400 apaboxnx Mtk (40 253 kM npi
npasuaeios e 40 075 km). Ko-
nyMi Henepno pocuwran, 4To apaboxan
MHIA PABHA PHMCKOR, 0 MONYYHI 8 pe-
IYNLTATE JUTA JUTHHE OKPYRHOCTH 3eM-
v aasienme 30 044 ki — Boero TpH ueT-
BepTH AeficCTERMTENBHOND PACCTORHHRA,

Kpome Toro, Konymb ammunrensnio
NpeyBenHYMn nomrory Kntan i, cneao-
RATENLHO, PaccTosuMe no sero or Ea-
poml. Or NOCYNTAT, ¥TO PACCTORANE
no Anonin va BocTok pasno 283 rpany-
CaM, NOMOAHE PACCTOAHNE HA Janan o1
Kamapcknx ocTpoBoR menes 5000 xwm.
3T gpe owmbowikie OUeKE DHUTH Ha
pyvey KonyumBy, nockonegy W1 HHE Bhki-
XOONAQ, HT0 JANYMANHOS WM cMmenoe
naasanne € Vnmm 8 3anaanosm nanpan-
MEHUH BOOUTHE OCYILECTBHMD,

Korna so spemn caaTox B 1486 1.
meop cofipancs 8 Canamanke, yueisie
MYAH NOABEPT AN COMHEHHED MPHRATYIO
KonymbBom onuny 3eMHOll OKPYRHOC-
. Benwunna, Ha koTopol HacTansani
onnoHesTs!, Guna GIHIKA K NPHHATOR
ceroann, He caenaf on owmbox B pacuce-
rax, KonymB we cvor Bt y6ennTe apy-
MY B BRIMOTHIEMOCTH CBOHY OTRANHEIX
aamucnos. Mud of yuensix croposim-
Kax rHnoTceikl nnockofl Jeman — umc-
Tl BEiMEIcen. Bunawumiica Gnorpad
Comioane Jmmor Mopucos  maeT:
aBanmurron Hpei#r, moyyBCTEORAR
BOIMOMHOCTE BRIHMNHTE B DOMAH 8p-
EYVEO JIHHBMHMHYIO CLEHY, BOCIONBIO-
BANICH UETHEHBIM OTYETOM O HECy-
HECTROBARIIIEM JACCOaHHM }’IIHBEFH'.'I!-
TETCKHX  YYEHBIX, ONVOITHKOBAHHOM

ACKOMOEHME  MERNY

npegcTaauTensMy Ko-
nykbia o paamepe Jemnm m
PACNONOMENHH  MATERK
WoB (BBEpxy), © OgHOM
CTOPOHLI, W NTONDOMESBOA
recrpadowen (8 cepegm-
HE) — C APYron, ACHO BUA-
Hbl HE 3TMX kaprax. Ho
oBenx oTcyrcTeyT Ce-
pepHan Amepura wu 0x-
Han Amepuka  (BHMIY).
Nuis HEQOOUSHWE pas-
MEQ IEMHOMD WAPSE W Nepe-
OUEHWE NPOTAMEHMOCTE
A3k, Konym6 Mor onpas-
faTe CEOE NNABAMME HE
ianapn, ¥k OGeparam «KH-
puvs. PacnonomeHue ma-
TERMKOR Ha BEPXHEW Kap-
T8 BINTO C rmofiyca, co-
apawnoro Mapruwom Be-
gapmom 8 Hopubeprs B
1482 r.

Pasvep 3eMiIM M KOHTHHEHTBI

120° w5 150" 6.0 180° 150%aq 1208 a4

-1 Tl &

80" g BD"in

30° ap o a0 e.n 6re.n.

150F ap.  120fan
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yepes 130 neT nochie ONUCEIBACMEIX CO-
0L THA, nepepaboTaAn €10 M IR NONHYID
BOMO cBOEMY BOoODpaxewiows. Hano-
#weune VpedHra — 370 JaXBaTHIBAIO-
LUAR APaMa, «NOCKOMBEY BCC Mbl THGHM
HCTOPHI O mpodeccopax W IKCTIEPTAN,
BhIHY#®ICHHLIX [ACOBATL Nepel iapa-
BhiM csmucnoM, Onnaxo Boe 3Ta MCTO-
pis — He Bonee wes Henenwlil, cOuBaio-
IHA ¢ TOAKY BhIMBICETH.

A CAMOM pene, eciH HE CUNTaTh

ommbouHEix goranoxk B obnactu
reafesit, Xpucrohopy Konysby npu-
HINOCK ME TAK Vi MHOMD UMETh Nera ¢
acrporomitefi. Muorga ero waoBpama-
HOT WA ¢IUIIE' IBEIN BRECTE © ITP'I-!MI{T]"]-
HbiMH HAEHTAIHOHHLIME DTPHCTIOCOONE-
HHAMHE BpOOE HOKTYpHAna — nprbopa
NS OnNpeneTedHdA IPpeEMEHH HOYMH No no-
nowenne bonunpoR Mensennus, —
ONHAKD TE HEMHOTHE CBHAETENLCTRA HE-
nonsiosanns Konysmbom ascin 418 Ha-
BUFALHOHHLIX 1lenci NOIBONRIOT Nped-
NOMOENTE, 9TO B paBHofl cTencHl no-
NEIHbie OTBETHl OH MO Obl DONYYATH
NPOCThIM YTAOLBAHHEM.,

CHursiil ¢ TONEY TPOMWYECKMM HeDoM
il OTCYTCTEHEM THAKOMBIX COaBeljmil,
OH [BAWIOL NpHHHMacT BeTy
Liedies 3a MNoaspHy 3se3ny, U
B peaynstare 21 napanneib
OKAILIBASTCH 1D ET0 BRIMUCHE-
HHAM CIHILIKOM ORANEKD K CeBe-
py. Kak noayepkuBan agaMupan
Mopsicon, Konymba Hakak we
HEIOBEIL HACTONLMM HABHT A-
TOPOM, NOCKONBKY TO, 4T0 OH
nenan, Guno NPocTLIM Yrai -
BAHHEM.

Ono W3 nereiaapHbX i Bii-
ILBAIOIMY  DONbLIOE COMHE-
HHE HCKTHMEHHA — HCnoib-
sosanne Konymbonm  xmnrs
aEphemerides» Horansa Peru-
OMOHTEHE ANH NPeacKasanmus
AVHHOrO 3aTsedus. Bo spems
CHOCTO YETHEPTOND NYTCWECT-
oA Koy okasancs Buiiy -
JEHHLIM BRICAONTECH HA E-epcr
HAmafikn: cro kopabne Guinu
HACTOMILKO HCTOMEHBE SEPERAMM,
4T0 HE TOAMAHCE ANA Tas-
nus. Heboneiuas rpynna mo-
PHAKOD HANPAENNACHL HA BOCTOK
B OTEPLITOM KAaHO3, 4TODL
mafiTn moMoum Ha Icnanknone
# B ee cromme Canro-IlomMun-
ro (HumHe TeppuTopnAa Jdomu-
urkanckof PecnyGnwkn). Onomna-
Ko ryDepHATOp JCNanbons He
HMET HHEAKOTD MENAHWA Hhbi-
pyvuate KonvsmBa. Ou Goanca
MHIATHCA CBOCTO AOXOIHOTD
MECTA H MOITOMY MEINHN € NO-
ChUTKOR OO,

LLLTH Mecsibl, MPHMEPHO No-
nosyiHa moaefl Konysmba gabyn-
TOBAACH H NPEMpPHHANA Do~

NuITKY H00paThes HA K2H0Y 10 CTankD-
nul. Unaefmn Asafikn, KOTOphIM Yike
HATOEN creknnnnie Bycuw v npyTie Be3-
AOCAVIIKH, NOMYHHEIE OT eBponailes,
Bee Bonee HEOXOTHD NMPEAOCTABIAIN eIy
nopenesmel H HIOIonamneich KOMIHIC,

M3 «Ephemerides» Konymb anan, uto
29 gpespans 1504 r., 8 aonwEufie gem,
BHCOKOCHOTO 08, CNYYHTCR NYHHOE 8-
THMCHHE. KpoMe Toro, oH Yocaun HHiaeh-
LEB B TOM, 4TO TemHuas, Kpoeasas [lyua
ABASETCR IHAKOM Boweero rHesa. Mo-
PEILTABATEML CKPLLUICH C FNa1 HA BpemA,
NOKA IATMEHHE HE KOHYHIOCH, & 1aTCM
NORBHNACH, 4T00K ODERBHTE HHOeHLEAM,
yro bOr OTBETH HA €r0 MOINTEM, KO-
TOPLIE OH BOIHEC OT WX UMenil. 310 co-
OpITHE HACTONBKD NOPAINN0 HHIchLen,
yTo onn ganu Konysby w ero Tosapu-
manM AOCTATOYHO edbl, noasomusied
M wibexaTh ronoarod csepri. (Orro-
NOCOK ITOTO INHIONA COXPAHMICH 8
AMEPHKAHCKON THTEPATYPE B POMAHE
Mapxa Teena « HAuxn 13 KoHHeETHEY TA
npil JBOPE KOpOnA ApTypan.)

OHEMY WE, ecmi YMHTBIBATE «TIPO-
Banein Komysmba B acTpoHOMEH,
Er0 NNABAHHA ObINTH CTOMb BAMHL ANA

OMHEHHLIA WAP, sapycoBaHHbIR AnsBpaxTom Jope-
pom & 1492 r, Gbin POMOEH KAMEHHBIM METEODMTOM,
ynaswum s0NM3K ropoga IHsvcreama B Ins3ace. XoTh
METEDPMT ObiN, HECOMHBHHO, Haubonee 3amevaTenk-
HbIM BCTPOHOMMHECKMM COORITHEM TOMO FOga, asTop
CTaThM YTREPMAOAET, YTO OTKpLITWE HoBoro CeeTa ume-
no ANA passuTUA acTPOHOMMYECKUX UIerR ropasfo Go-
nee rnyGoxKe NocnegcTaun,

ITOM HAVEMT XOTH COBPEMEHHOMY Yuie-
HOMY MOMKET NONLETHWTE, NTO B TY NOPY
ACTPOHOMHE BXOOWTE B YHUOIO EJI_!'FI'!-H-
TENBHLIX YHIITBEPCHTETCKWX TIFCHMIUTHH,
neficTeuTEnLHBI  ypoBens maHiw Ca-
Kpobocko DL BECHMA MEMEHTAPHLIM.
«Sphaeray ONUCHIBAET CYTOMHRIE 1 Me-
CAMHLIE TRHMEHNA HebecHoll odepul, HO
NOMTH HHYETD HE TOROPHT O JIRMACHHAY
NIAAHET.

CpenHeBeK0BLIC ACTPOHOMBI NOMAra-
i, OOHAKD, 4TO B APHCTOTENCERl e
DPhi BNHCHIBAKTCA COMHBIC CEPHH BTO-
PHYHBIX IMUUMEIOE I EBAHTOBE, KOTO-
Phie CORNAIOT NPAMBIE M BOIBPATHLIC
OBMACHHA NAAHET. TH  MEXAHHIME
Duumi onucabe mpuMepHo B 150 1. o6,
ACTPOHOMOM I3 Anexcanipian Knanm-
em [MTonemeem B8 ero s«ANBMArecTen
CTOMb CROMHOM, NTO NPAKTHYMECKH HUK-
TO B MATHHCKOM MUPE HE CMOT OCHINHTE
ero. Mronemed Gnin Taskse Henperiofl-
NEHHEIM IEUI']’IHI‘!]HM CROETO BPeMedn, |
o0 KAapThi NMPMHHEMLTHCE HR BEPY.

B XY p. aAnpsarect» Duin «nepeor-
KPEITH: BOEPRELIE B ]:_I'!-Dﬂﬂt MOSMANIHCE
NBEa ECTpﬂ}IDME. NADCTETOHHO DE[:IE..'ID-
BAHHEIE, YTODE NOHATE ITO HYHOAMEN-
TANEHDE HCCNeaoRaARWE BRICTYNMHTE C
EPHTHEON erd panHX KOMMEH-
tatopoB. PernovouTan w FNe-
opr thon [Myphax smecte BiR-
JIMCE 38 CORpameHHEI nepepon
nToneseesa wencepa. [Mocne
emepTu Nypbaxa p 1461 1. Pe-
THOMOHTAEH NpodoHan pabo-
TAETE WAN TTHM «TPOCKTOM®, @
AT OOCCTIENHTE LINPOKOE Dic-
NPOCTRAHEHHE KHUTH, OH CTan
NEPRBIM  HAYYHBIM HIIBTENCM.
Mo sponm cvinsbi Pernomon-
TaH, Beandafiini saTemaTuE n
ACTPOHOM CBOETO BEKd, YMEpP B
1474 r., no TOrD KAk ycnen
OMYONIKOBaTE  MPOIOIKEHNE
paborw NMypbaxa w we medee
HHTEPECHOE CODCTBEHHOE MC-
CNENOBAHHE ND TPHIOHOMET DI,

Mypbax n PernoMonTan no-
HATIH ETAAN nTonesmessol ac-
TPOHOMUN, HO OCTANNCE Me-
VIOBENETBOPEHE TEM, UTO HM
orkpeinock. B 1464 r. Perio-
MOHTEH HaNWCAT CHOCMY IHA-
KOMOMY MATEMETHEY H ACTPO-
HOMY KOpPOTROE, WO rnyDokoe
1o MBICIH THCHMD ¢ KPRTHEDH
Teopun. O nucan, yto Tabnu-
Ukl e AROT TOMHBIX NTPCOCKA-
3anmil, 410 ol Habmonan Bene-
py CcMeleHHofl OT A0NRHOMO
NONOKEHNA HE TPH SCTBCPTH
rpayea, a Mape sa yersix aaa
rpaayca. JIyHHOE ®e 1aTMenne
B 1461 r. jaKoHYIIOCE WA 4ac
PadLILe, YoM YEATLIBATH [.ﬂﬁ-
JTHILLD . K[’.‘!Uhfll! TorD, HHEOE IS
He HH.EIHHJ_J'.I,.'.EIUCH H HEIEHME,
KOTOpOE CHEfoBRano Wi Teo-
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pin Tlronemer, a8 HMEHHO VEETHYERNE

BPEMA OT BPEMCHM B IRA Pala KaXkylile-
roca aunaserpa JTywe.

IKOTIAH KonepHHk, poaHBLUHACH

38 gBa roga 4o oveptH Pernomon-
Tana, Ouln TAKMC OCBEIOMMEH O Hemo-
CTaTKEX mpenckalanni nonokennn nna-
HeT B reouenTpiyeckell Teopan. B oa-
HOM MECTE B cBoCh 3amucHol xHmsEe om
oTMedaeT, o Mapc Ouin wa nea rpamoy-
€a BNCpeii OTHOCHTCIBHO NONOKEHHA,
npenckasadnoro Tabnumasmu, a Catype
HE MNONTOopa rpanyca nmodam (oM.
crateio: Owen Gingerich. Copernicus
and Tycho, «Scientific American»,
Decemnber 1973). Onuako oH HHEOT 1A He
ynosmunan ob ol owmbre B cBOMX ne-
YATHRIX TPpYOax, @ ero oCHOBRAHHKWE HA
remmoneHTpadeckoll Teopun  Tabanib
MANMOD 4HTO NABATH MAOF WCNPpaBnieHHuA
ATHN OHGoK.

Tor daxt, wre Konepuwk Omn ssno
Ceipainmued ¥ ITHM HeAoCTaTEam, —
ODCTORTENLCTRD BAKHOE H HHTEPECHOE.
B npoTHBONONOMHOCTE TOMY, 4TO TO-
HOPHTCA B NONYIRpHON NWTepaType,
oumbxn B rabnuuax nonoseHni nnaier
NPAETHYECKH HHKAK HE NOBIHATI HA Bhl-
GOp MEXIY Teo- ¥ TETHOUEHTPHYCCKOR
KOHICMUMAME. 2TH B KOCMOMOTHYe-
CKME CXEMBI NpencTananu coboll 8 nefi-
CTEMTEALHOCTH NEOMETPHYECKHE Npend-
Pai0oBadHA, KOTODLIC OaBANTH MPakTH-
HECKH  MISHTHYHBIE  NPEdcKasanum;
npocTol NEpexon K CHCTEME, B KOTopoH
Comane Ou10 NOMEIWEHO B UeHTP, Gmn
HEDOCTATOMHLIM ATA  TOro, yrobdm

nyMIETE  Tabnuusl,. Kposc TOTO,
oLMbKH Npenckasanill smoram Buith, no
Kpafeefl Mepe [NA HAaMAna, Henpasneds
B reoneHT ﬂll‘ll“fHL‘-n CXEMLC TOK WML NCrKoy,
K2k B l'i‘_ZIHDI.[EI!TlfIHllmIEIH. Ha CAaMO”
neneg H{I[IE‘FIHHK HE HMEN HAKAENRX JOKEa-
HATEMLCTR 'l.,TI!DEﬂ: CRCM L, B TEKAKMLIHY
w3 pabmonesnit, Kak npuuinocs oka-
3aTE cToneThe cnyera Nannneio: « 8 He
MOTY TIO-HACTORIEMY BOCXHIIATRCR TE-
MH, KTO NPHHANT FENMOLEHTPHYECKYIO
JOKTPHHY, HERIHDAA HA CENAETeNbCTRA,
KOTODBIE Tak0T Opranul SyBcTie, [om,-
CEHH  ACTPOHOM  PYKOBOACTBOBANCA
ICTETHHECKHM HYBCTBOM, COINAB «TCO-
PHIO, MPUATHYIO IUTH YMak,

FenioucHTPHYeCKAR KoHLlemims obs-
AcHina, nowemy Mape, Knutep u Ca-
TYPH MEHRIOT HANPARIEHWE CBOETO 1IBM-
#eHHA 10 HeDy , TONBKO KOTIa OHN HEXO-
ORTCA B NMPOTHREOCTORHME MO OTHOLIC-
a0 K Comsny. Ha xaprane INTonesmes
ITO NONATHOE AEKeHne Ouio npupoa-
HOf cavyRiinocTRIO, “BemLio B ceben,
Konepusk cnenan o «apryMentupo-
I]ﬂ.]ll{hl.‘-l l’ia KTOM®e, HOTCYTCTBHE DE‘.I-H.E-
HEHHR B TS0 CTAND aoMaTHed. ]{nr-
na cesan Guoam ofnapy#ecHbi, CTANO
OMEBHANLIM, NONEMY NONATHOE ARHKE-
e KOnerepa mensine, dev Mapea, a
Carypia — meHbiie, 4o Onurepa.

B xoneynom wrore Konepank obsnc-
HHN JEragoqunoe MeaneHHoe nepesmetie-
HWE BOCEMOH chephl — TaK HAILIBACMOC
npensapedie pasponeRcTani, i npe-
HECCHIO. ITO SBAEHHE He JABAN0 NOKOA
yueHbIM-KOCMonoranm. Onraxko  ecnn
CHHTATh, 9T0 JeMNA CBODONHD «BACHTH
B NpocTpadcTee, ofpalianck BOKPYT
Comilia ¥ BPALLARCE BOKpYr cobCTBcH-
HOM OCH, TO HETPYOHO BBLTO Npeicka-
JATH ITO TPETHE ABHKCHHE — MEITCH-
HOE [EHECHHE OCH, OMICLIBAIOILEE KOHYC,

AKWE panHEKaTbHbLIC MPeLioXeHHA

IAMOKUTH GYHOAMEHT, HE KOTOPOM
Fanuned, Kennep u HeioToH nocTpos-
nH ooy wsopens uebec. [lypbax,
OHHAKO, MOT IDOMIBCCTH ITH FCOMETPH-
YecKkHe npeobpaloBanus BeKOM DAHKILE,
Honamcene EOCMONOIH MOTITH CASNATE
310 B nepAToM Bexe. Moyemy we Hopas
ACTPOHOMMA ¥aana XV1 8., 3noxu reo-
rpaduyeckHx oTEpuiTHA?

KonepHuxk ®un 8 nepuog DeicTpo
NMPOHRCXOIHLIEH X wiMeHeHiR. Boimos-
HO, HanDOomee IPHMBIM M1 FTHX HIMEHe-
il Guino wiobperemme DNyrenBeprom
KHHENMeYaTaHla © NoMOIILRE NeYaTHD-
ro cranka. Ecom se cuvrats ooHOro Hi-
BECTHOID HWCEMHOMCHWA, BCOC NOKYMCH-
TANBHBIC WCTOYHHKH HD"E{TITIIHE npen-
CTapnAny cobofl neuyaTHmIE KHHMH. A
KOTIA €r0 TeNHOUCHTPHYCCEAR KOHIIET-
iR Obia HanoMkeHa ga Gymare, oHa Bui-
fa HAMEYATAHA B KONHUECTEE HE MEHee
400 konuii, 4To obecneYNBAND WIHPOKOE
pacnpocTpaHeHne KHHTH B obcymacHne
uaeh ec astTopa.

3aTeMm CNeayeTr HMeTh B BHay M Pe-
hopmauno. Konepuuk Dein xaHoHHKOM
B KaTonuseckom cobope, Toraa Kak
OHLI YYeHNE, KOTOpWmi yonpoown ero
Ia8Th pﬂ?;ﬂ:lﬂfl!lli.‘ HA MeYaTaHwe CBOeEro
Tpyaa « De revolutionibus orbium coeles-
tiums, Bn nporTecTanToM Wi Burren-
Gepra, UeHTpa MOTEPAHCKON AKTHBHODC-
TH. 310 GLIN0 BpeMN DETHIHOIHOTD Ne-
PCBOPOTA, KOTOA MHOTHC TPLIMIEOH-
HLle WISH NOABEPTANHCE MEPECMOTRY.

bonee Toro, Konepuux ®um B amoxy,
KO 0d O TBARHLIC MOPENNABATENN NEPe-
NMUCHIBANI YCTORBILNYIOCRK reorpaduio
Mronemen. Konepiuk G crylcHTOM
» Kpakose, korna Konymb npeanpusan
croe mepBoc nnasanve. HosocTi O reo-
Tpaiyeckns OTEPLHITHAX DuicTpo nIo-
erurnn Kpaxoma. Ceroona Hrennos-
CEHH yHHBEpCHTET ODNAanaeT CaMbIM
cTapeiM rnobycomM, HA KOTOPOM WIO-
Gpaxen Hoewifl Ceer, Hdawe ecnin Ko-
NEPHHE W NOKHHYII YHHBEPCHTET 40 TO-
ro, KaKk TYLa IpHILTH HOBOCTH, OH Ha-
BCPHAKA BCKOPE YCIBILLAT O HHX, KOTOA
sapepiuan ceoe obywenme B Mranun,

Acrponons 1 Anekcannpun GLin, ve-
pORTHO, ropaiao Gonee HIBECTeH cBoei
reorpahmed, Hemens reoluedTpHRYecKod
NOKTPARON, KOTODAS HOCHT €ro WMA.
Ero «leorpathus», nanucaunan so Il s,

H.3., caysuna xaptrorpabam samied-
MM OCHOBaHHEM NP COCTABNEHHM
kapr. lNepepafarmBan MrQOPMALIHKD,
HIBJIEKAEMYIO W1 OTHYETOB MyTEWeCT-
BEHHMKOB H M3 TPVOOB CBOCTO Nped-
mrecreeninka Mapuna Tupexoro, IlTo
neMeli COCTABMI WAHTYHIDWE OINCHKH
WHPOT i J0ATOT 1718 HIBCCTHBIX K TOMY
BpeMeH 3eMent. OUHH B CBOK OMEpClh
CTATH OCHOBOH ONs KPacodHLIX arna-
COB, BeIMyIIeHHbIX B 1480-x roaax.
OnvHago B gawane 1500-x ronop penyra-
e [lronemeR NOMATHYIACK, XOTH
Konymb Bepin, 4To B CBOHX NTABAHMAN
cienyeT crapofl reorpadMH, €ro nyre-
wecrede B «Mummow Gpocano BuIOB
MPHEATHIM KapTaM. A KOrga snocnen-
CTEMH CTENO ACHO, 4TO HA CAMOM Lene
OH OTKPBIUT HOBKA KOHTHHEHT, KNaccH-
yeckui rnobye OKOHYAETETEHD BLILIEN WY
ynorpebnenna. Ecnw reorpadma [lro-
nemen Geina oTOpOLIEHE B CTOPOMY, HE
KOCHYNOCE /IH COMHEHME H Er0 KoOC-
Monoruu?

HenoctaTsn, koTopeie PernoMonTan
BHOEN B KNACCHMCCKOR ACTpPOHOMNEH,
Gn1/1H B ocHoBHOM ocTaneHLl Konepun-
koM Bea monpannenuil. OoHako retno-
LEHTpPUYECKAN cxema crana vawBonee
BAKHLIM [HAMOM K OKOHMATEALHON pe-
thopme acTpoHommn. OHa Hawana ne-
pecTpoliKy YEnoBeYECKOrD COIHEHHA o
OTKPGLINA HOPOTY BEMAKONENHEIM TEX-
HHYECKHM  JocTiokeHran  Kennena |
Manunes.

¥ Koncpaika «De revolutionibuss,
onvinueoeannsfl 8 Hiopubepre B
1543 r., nOABHNCA B MUDE, KOTOPRA ViKe
coapen ona nepesed. B 1566 r. Gasens-
CKHA HINATENE XeHDHKNETDH BBIMTYCTHN
BTOPOC Wiganue 1ol wanrd. Cpemm
TEX, KTO nNoAyun konuko, buin Tomac
Jurrec, CTHRLIMA TEPEMM AHTTHACKHM
ACTPOHOMOM, NPIMEHVEIINM K HOBOR
kocMonorin. Han sarnasueM Ha cpoeii
KONUKM OH HANKCAN CHENyIOLINE CNoBa;
«Vulgi opinio errors, T.e. «llprmsTas
TOUKA IPEHHA HEMPABHTEHA» . 3T0 0IHa-
YANo, 410 O Donee He NPHHAMAET ¥CTO-
AELIVEOCH TOMKY IPeHis 0 Jemne, moMe-
HEHHO B UEHTP MUPOIOaHMA.
NMpeanaras  adrnefickal nepeson
OCHOBHLIX KOCMONOrHyecknx uoell, On-
rrec nHcan: «8 nonaran YMECTHLIM
onyBnNKoBaTE 370 ¢ Tol Uenkio, 4TobE!
GnaroponMeie AR NHBCKHE yMul (B yOO-
BOMLCTEHH BOIELICHTHCA HAA THOIBMH
Donee HWIKHME) HE MOraW OBl OEITE 06-
MAHYThI CcTONB Onaropomkoll 4acTLio
pnocodri». K npelcTaBnsesMomMy
TPYIY OH H00aBHD NPEROCKOIHYID Fem-
OUCHTPHMECKYIO CXEMY, KOTOPas cogep-
WANA DOHY HOBYIO DCODEHNOCTD: IBE-
Ikt e DhLn GomLie TPMEPENIeHl K no-
cnennel obonodke, 8 BeITH pacCeINatb
BCHOY BAMNOTH A0 DECKOHEMHOCTH. «A
NoTOMY, JAKFOMAN OH, — OHN ABIIR-
HITCR HEMDOBHEHRIMWR, ”pf..I'IETBB_TICH-
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Han B8 1576 r., 378 MOOcHh, BuIBABIIAR
HACTOALEE CMATEHHE YMOB, CTANA no-
PAIMTETLHLIM WANOM OT JAMKHYTOID
MHpa OpeBHHX K COBpPEMEHHOH OTKDEI-
Toit Beenennoft,

JAurrec 1 HECKONBLKO EF0 COBPEMEHHH-
KOB, B TOM 4Hcne HacTasunk Kennepa
Muxana MecTann, NETANMCE HAARTH
IMIHPHYECKHE CEHACTEILCTER B NOMLIY
TPEINONOHEHNA O PAMPEICIcHHI [na-
#eT ¢ ComHieM B HEHTPE, HO BCE MX You-
MHA OuinH HanpacuuiMu. TeM, KTO no-
HMMAN SOHHCTBO Takoro ycrpoficTea,
TpefOBANOCH YCUIME BEPLI, HO HX NPH-
BACKANA HCOTPAIHMMAN 3ICTETHHCCKARA
KpacoTa 370l kaprHHbl. [Tpasosephbii
nocnefoBaTens HOBOH TEOPHH OOMMEH
ORI TaKHE OTKAIATHCH OT APACTOTLNE-
BOF piIsIKN, COTnacHO KoTopoll, eciM
0w 3emnna BpaLLANACE BOKPYT CBOEH OCH,
NTHIL ¥ obnaka Suini oTOpolreksl na-
nexo B cropony. Apyrof acTpoHOM TO-
ro spesenn, Tuxo bpare, yTBepsOoan:
«KonepHAK HMIOC HE HapyllaeT npu-
HUHNOE MATEMATHKH, HO OH BBEPTacT
Femmo — ITO MEANNTEILHOE, BRIOE Te-

Hayka i

110, HENPHIONHOE U TOro, 4TobbLl ne-
PEMELLATECA, — B CTPEMUTEIBHOC [IBH-
#WEHHE, MoIoDHDE IBHMKCHHID HDMPHLIX
thakenoe [3se3n]».

B oTcyTCTBHE IMNEPHYCCKNX CRHOE-
TENLCTH [LNA VTRep#.acHns wiael Konep-
HHKa Tpefopanack ocobas OYXOBHAR AT~
sochepa, GNATOMPUATHAR [INA BOCIPH-
ATHA HOBBIX Hoell § He CHOBAHHAR 3a-
MILICABIME TPATHLUHAMK, NOONHPARILLIH-
MH HEILGNEMO CTORBLIEE HA NOCTa-
sMeHTe gpesyee amawue. Konymb cno-
cOBCTBOBAN CTAHOENCHHIO 3TOCD HOBO-
T0 HHTEUeKTYVANLHOro knusmata. Ero
IMINHPHYECKHE CEHACTEILCTEA ACHO N0~
E&IANH HENOMHOTY NToneMecBoli reo-
rpadmi ¥ TAKHM ODpEIOM PACHHCTHIN
NYTh LA HOBOFQ NOHHAMaHHA MecTa
Jerin B8 KocMoce. Crapeie BOIIPEHHR
pywmnucs. Okono 1611 r. Qson Jdown
Hanuwet: «Hopan Cuwnocodus crasaT
Bee nod comuenne, S 3nement Oroxp
mouTi 3arawen; / Conmine noTepsaHo,
PABHO KAK H JeMns, 1 HHEAKOR yM Yeno-
pexa / He MOXeT ykalaTs emy, T me-
KaThE HX».
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{Mponomkenne. Havano ctaten Ba c. 25)
CHABHO BOAPOCHD, TOFAA Kak OpYTHE,
HHIKOPOCIBIE TPABRl CTAMA DEIKAMH.

TTHIIE TAKKE KOPMATCH CEMEHAMN,
NO3TOMY YOANCHIE FPLIIYHOE [IO/KHO,
kajanocs Owl, nenatk ywacTok Donee
NPHBACKATEILHLIM /I8 TEpHATRIX. On-
naxo bpayd HaGmwonan kak pai obGpat-
Hoe. Ha yvacTeax, NMHIIEHHEIX Iphizy-
HOB, NTHUE KOPMATCA MEHEE OXOTHO,
YcM Ha KOHTDONBHEIX. bonee Toro, onu
Takxe HIBEralT YNAaCcTEDE, © KOTOpPRIX
VIOANEHLI BCE MYPaBbkH, NOTH Tc TOKE
NHTAKTCA ceMenami. bpayi M ero co-
TPYOAHKKM NONACAT, Y4TO TPLIIYHBEL H
MYDABbLH MOBLIUAKT NPHEICKATENb-
HOCTH YMACTEA ANA NTHL, NPROKTAALBAR
CpeaH PACTHTENRHOCTH TPone H obsa-
#as secrami nousy. [Mo-Baonmomy,
NepHaTHIe WIDEraloT TYCTHX Japocned,
NOCKOILEY TAM H3 MOHCEH TOTO Xe Ko-
NMYECTEA TIMLIM #M Npuuiocs 6w Tpa-
THTE Donbine ycHaHi.

Oanako, HECMOTPA HA BCHY BHAHMYH
CNOMHOCTE HIyHaBLICrocs coobluecTsa,
OCTPOYMHBIN CTETHCTHYECKHA aHANHI
NoKasan, YTO KOHKYDEHTHBIE BIANMO-
NERCTBHA B HEM BOC #C HIPAHT BAKHYID
ponk. Bpayn, M. Tefinep u 3. Xeck npo-
apanuIposany obulee QONTOBpEMER-
HOE BOINCHACTBHE KEHTYPOBBIX KPRIC HA
OPOMHX CEMEATHBIX IPRI3YHOB i 0DHApY-
HHNH, 9TO KEHTYPOBKIE KPLICK W Donee
MEKHE BHAB KOPMATCAH, KEK NPaBRng, o
paiHBIX MECTAX, NPHMEM TAKOE NPo-
CTPEHCTBCHHOC palfenende nopais-
TEALHO AMMTENBHO | NOCTORRHD.

Onnaxo cam BpayH nemMoHCTpHpPYET

TOXBANBHYIO HAYHHYH OCMOTPHTE L.
HOCTE, He criemwa ¢ obGobluesnem copoux
peaynsTaToR. Hanpumep, BOOAHE BO3-
MOMHO, Y4TO APHIOHCKAR NYCTRIMA ARIH-
eTcA HeTunuuHO mocucTemol. Tem ne
MEHee On OTMedaeT: «Ham Ixcnepu-
MCHT NPAKTHMCCKH YHHERIEH no ceoeh
JUTHTENBROCTH, NOIBEOIRKIER OLEHRTS
BPEMEHHYIO MIMEHMABOCTE KOHKYPeH-
us 38 goardf cpoks, BoraTee, Hanpas-
nensoh B xypran «Ecologys w oaarnae-
nentol « HenpephisHad KOHKYPCHIHA B
HIMENYHBOR cCpencw, BbIBOO, cOemas-
Huit  Bpaynom, 3IBVUHT YEMOHYHBO:
«MexBHIOBER KOHKYPCHLMA NOCTORAHHD
M CHILHO BANAET HA CTPYKTYDY H IHHA-
MHKY JaHHOTO COOGILECTRE NYCTHIHHBIX
FPLIIYHOBY.

3ae30Hble KOAoOKONa

HAYANE 60-x rogos y4eHbIE M3
Kanugopumiickoro  TEXHONOTHYE-
CKOTO WHCTHTYTA CHenani oTKphITie,
y1o Conmie IBEHNT CHOBHO KONOKOIN.
ITO OTKPEITHE OIHAMEHOEAND pOMIE-
HHE HOBOR HayEH — renmoceficMoNOrHH,
MonoBuo ceficMonoram, WIYHarOmsM
IeMHBIE HEPd ¢ NOMOWLR celcMmHde-
CKHX BOJIH, NOPOAIEEMBIX ICMAETPRCE-
HuAMI, acTpoHoMul, nabnionas koneba-
HHA CONHEYHON MOBCPXHOCTH, MOTYT
Hiv4aTE ryGuiL conkedHnx Henp. B
NOCNEIHHE FOOLI WCCNEOOBATENM, Wo-
NONLE3YA ITO JAMEYATENLHOE JOCTHRE-
wwe, coenany ewe ofwd war. C no-
MOLILI0 METOOE, HAILIBAEMOrD acTpo-

ceficmonormefl, oHN ONPEOENAKYT BHYT-
PEHHEE CTPOSHHE JENEKHX IBE1 N0 eand
VAOBHMEIM KONeDaHHANM HX NOBEPEHO-
CTH.

Hanboneiie yenexin Db 4ocTHrHy-
Tel Dpw HaBmogerusx Denwix wapmw-
KOB — KOMIEKTHLIX OCTATKOB NPOIB0-
MOUHOHKPOBRA BN “IBe30 THITA Halero
Comsiia. HeycTofMUBOCTH BO BHEIHIX
cnosx HexkoTopeix Genwx KapIMkos no-
POR AT BOONLE, PACTIPOCT PAH AL
CR WIONE IBCUIHOR NOBERXHOCTH, Tak
gto, no swpaxeuno C. Kamanepa w3
YVuusepcuteta WiT. AROBA, «BCH IBCINA
OpOMMT W Mepuaer». PacnpocTpans-
ACL, ITH BOMHLI CHEMAKOT BHELHIR
CTION IBEUNLI, BbILIBAS DAIOTPEE HEKO-
Topeix obmacTefi w Gonee HHTEHCHBHOE
wx ceenenwe, ToaTomy xonebanus mpo-
ABJIAFOTCR KEK COMHLIE, YNOPAIOMEH-
HEle WiMeHensR Onecka Bombix Kapoii-
¥0on. B oToenuisiX cNyqManx cBeTHMOCT b
IBEIABI MOKET HIMCHATECA Ha 0%,

Oouum w3 Hanbonee BaxHbIX ITEMEH-
Tos Habmogenuh iBcannsx konebanni
SENAETCA  HENPEPLIBHOCTE  PernCTpa-
uun, B 1988 r. 3. Hatep w3 Texacckoro
VHHBCPCHTETA € COTRY.AHMEAMI OPTaHin-
sopany I noBansHyo CeTh HAIEMHLIX TE-
neckonon (Whole Eanth Telescope) —
cpoDOOHYH ACCOLMALIHIG ACTPOHOMOR,
ODECTEYH BAILLIMX Ky TIOCYTONHBIE
HabDnIOMeHHA  OCUMITINPYIOWAY  THeEi.
21 cenTADps NPOLWNOTD roaa CeTh OXBaA-
reigana yvae 13 nyexror walmoncsHHi
— Bonslue, Yem Korga-nubo Ao IToro.

Hesotopue uwanbones BNeuaThiRi-
LIHE PEIYILTATE ITON NPOTPaMME CER-
JaHBl ¢ HabmogeHHEMH MPEIBLIYANHO
ropaverc Denoro kapnika, oDOIHawEE-
soro PGHS9-035. Mpynna, Boarnasas-
esan J1. Vasretom na Texacokoro yuu-
wBepcuTeTa, coobumna, uyro PGL59-035
ocunnaupyer Ha 125 4acToTax, KOTO-
(LM COOTBETCTBYEOT DEpHOLLI oT 385
no 1000 ¢c. B 3THX 4aCTOTAX CONEPMHTCH
Goratas HHGQOPMAIHA O PHIHYECKHX Yi-
TOBHAN IBEL0bI.

Hanpusep, Bpalledie 38e30kl Bbiiki-
pacT konebanus, pacnpoCTPaHAIOUIHECH
C 3aMand va poCToK BAOIL IBEIIHoR No-
BCPXMOCTH ¢ YacTorol, cnerka oT/imMa-
owefics oT wacToTwl xonebauwit, pac-
NPOCT PAHSEOLLNACA C BOCTOKA HA IaMai.
PaiHoCcTh S8CTOT NOKAILBICT, ¥TO Me-
pPHOA OOPALLEHWA IBEIILEI COCTABRNAET
1,38 cyr. [Monyuennas wHpopMaLHR
HAET KK K EYHEHIHH TH0ONIIHA Kpac-
HbIX FUFAHTOR B DeTLe KADIHER, «3TO
nepeLiil MACCHE SaHMBIX O TOM, YTO
APOMCXOONT B AOpax KPacHLIX THraH-
ToE®, — ropopuT Kasanep.

ACTpOoCefcMONOTHA  MPOACHAET W
OPYTHE BAMHEIE ACTIEKTEI TCOPHM IBE1n-
HOR IBOMKOIAN, BBIRENAR BHYTPEHHEES
crpoeane Genwx kapaukos, OGnactn

1BC3IL, B KDTOPLIX [POHCNOONT BHE-
JAMHEIE  HWIMCHCHHA  TEMNepaTyphl,
MNOTHOCTH WAH CTPVETYPLI, NOITKHL
OTPaKATE MRG0 MOrNoWATL BHYTPEH:

HAYKA W OBWECTBO
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Hite Boniel. B ceoe speMa, ONUPARCh Ha
TAKOE HRMEHHE, ceRCcCMONOrH YCTanoBH-
M, 9To MR COCTOHT W3 SOpa, MAH-
THH 0 KODBL. YHHIETY ¢ COTPYIHHEAMM
VARNOCH WIMEDHT B NOTMOWEHAE BOITH W
ONPENETHTE  BHVTPEHHEE  CTPOEHNE
PG 59035, On, no-BHINMOMY, COCTOD-
HT HI TPCX CNOeR: BHELLIHAR Hﬂﬂﬂpﬂﬂﬂﬂﬂ
COOMOMER BOKDYT TEAHEBOR W YTHepoa-
1ol ofonosex.

bones ToETeNLIMEe HAGHOTEHUA NO-
TBOMAT HCCTCNOBATENAM ONPCOeNTE He
TOMLKD IIOTHOCTE, HO M TOMLIMEY pas-
misniex cnoer. Mpusereiie ITOro Me-
TOOE KO BCOM ﬁl‘.l'llllh‘l mpﬂllHﬂM NOAR0-
ant pazpabotats Donee TONHYIO Teo-
PHEO HIMEHERRR BHYTPEHHETD CTROCHHA
TREUTRI B NOAE €€ IBOITIOWHN.

Npyroe neHHoe NPRAOKEHRE ACTPO-
CERCMONOrHK COCTOMT B TOM, WTO C €€
NOMOIILHY MOMHDO ONPEIETHTE TEMILI
oxnawnesns Denoro kapnnka. Hexoaos
T ITOID, JMOKHO ONEHETh BﬂﬂpﬂﬁT
crapeiiinx Genhix KapaHEOR, ¥TO W #b-
nweTeR Halled xonesnol uenkon, — ro-
sopuT Hatep. lNo so3pacty crapefiliny
Denklx KApNHEOE MOWHO CYAHTH O MH-
HHMETERONM Bo3pacTe named DanakTi-
ki — Nneunoro TTymH, o ObITh MOMET,
W yeTanonnTh, obpaionanace mi BeR a-
TAKTHER OMIHORPEMEHHD HITH PAINHYHEIC
BE YACTH CEOHACHCHPOBLANHCE B pA3HOC
BPEMA.

CornaoHo TEOPETIMECKIM MOOENRM,
BOIPACT CAMBMX XONOMNkIX Denuix kap-
JNHEDD, NO-BHANMOMY, COCTARNAET OKO-
no 10 mnpi. net. 2To el OOHO CEHOL-
TEMLCTEG TOrD, 4T0 BoapacT Beenennofl
He MmoxeT GuTh Boero 8 MApA. neT, KaK
ITOD CNENYET H3 '.‘IE!{OTII'IFI'I.-IX BEOCMOTTOTH-
geoxux  mabmonesnit, Kok coobumer
Kaganep, Hadmongemis cEOpPOCTL Hi-
MEHEHHA NEpHOAA ocnunnaumil scneact-
AIE OXTARICHEE dCIenveT npasnnsHoi
apesicHiofl  lukanes», oxugaemof ons
ropRyix Genbix kapankos, O TEK¥E W=
)‘«IH.ET I'|'|'II|1II.EI.IH' WINMCHCHWUER IIE[J!ID,II['IB
ocitnnnaumfl wa Eﬂ.ﬂﬂ X0N0OMHEIX TBE-
apx, 3To JoBONLHO TPYIHAR Jana4a,
NMOCKOIEKY TPHXOOWTCH HCKATE WhibekT,
COCTARNMIOWNA «BCCr0 HECKONLEO Co-
KVHA B aanumx 33 15 nerw. Moxa w3 man-
HIX HEWEHCMDHUTI!I{ CNeayeT, NTO
«TCONHA BEPHA ¢ TOMHOCT bio 50%»,

Benbie xapnuky — nanbonee noaxp-
nnime O0LEKTEE TR HIVICHHA METOOE-
ME ACTPOCERCMONOTHIE, B0 ACTPOHOME
HLLYT OCUHANALRY B Y 3830 IPYTHY TH-
nos, HMoeansio 6ua0 Gbl RCCNEO0BATH
oCIIARLN YCTollNHEBIX IRETN Cpeiie-
M BOIPACTA M CLEBEHATE HX © CONHCUHLI-
st ocumnnauuame, Oanaxo Gneck Ta-
KHX 38000 BOACOCTEIE OCuMnnaudf wi-
MCHECTCA BCETO Hil HECKOMBKO MIIHOH-
Weix. Fpymma, soarnannsesan T. bpay-
wort W1 Bruicokoroprofl ofcepeaTopHn,
BEIEBRME OCTTHIUTHLIEHH rlﬂ-i..'flll-tullﬂ.f HO OH
NPHINACT, YTO «MMEETCH Hemano dak-
TOPOR, cnocobHLX BBCCTH B 3a0nymoe-
mrEs. Frofl Mof ero rpynna coBuapa-

ETCH BRINOMHATE HOBKIE H&Eﬂ KneHus, ¢
TeM 4TOGK NONBTATHCA NOBLICHTH YPO-
BEAL HX HAOEXHOCTH,

Mexay Tem He 380siTa u Hama Gnu-
satinas scana. Mpymna DnoGanwaof
ceTH Habmiogennf ocunnneuafl (Global
Oscillation Network Group) — mexny-
HAPOOHAR rpynna sabmogaTened, wme-
JOLLLAN B CBOEM DACTIODSMEHHH LLUECTh
TETECKONOR, B TEMEHHE HECKDMTLEHX NeT
naumnan ¢ 1993 r. GyaeT pecTH Henpe-
phiBisie HADMIOOCHHA COMMEMHEIX OC-
unnnaumfl. Feanocelicmonorus yixe wa-
YHHAET JABATH OTBETH HE CNCOYIOLLME,
K300k Obl, HEPRIPELLIMBIE BOTIPOCK,
HAMPUMED: KAKOBR TEMNEPaTYDA CON-
HEYHOrO Rapa W sem obycnosnen 22-
feTHuf weEn conieanofl akTaaocTH? B
atoll camn Hatep diuntocodickn saseua-
eT: T puMesaTensno, 4To caMa NpHpo-
O& NPeICCTANTACT HAM TAKVID BOIMOMK-
HOCTER,

Kopu Mayaaa

Lpetighyiowue
KpOCCOBKU

m NOMOULE Hayke YacTo NPHXO-
#T chyvafiinle OTEpLITHA, Ac-

TpoRoM-ToBNTENL 00HADYEHBAET «HO-
BYHO®, B CETEH PLIDAKE NONANAET NATHME-
PHA, & OROC OKCAHOTPadOR HAHOCKT Ma
KAQTY OKEAHHYECKHE TEUSHMA, clenn 3a
cryualino ynasinmM B Mope rpy3om oby-
EH.
27 man 1990 r. oawo rpyIOBOE CYOHO
NONAne B CHABHLIA WTOPM Ha CeRepo-
BOCTORE THIDTD OKEaHa, B HDEMI K=
TOPOTO NATE KOWTEAHEPOR CO CHOPTHE-
Holl obyeero Hpmee Nike ymann 3a
Gopt. Cnossio nenan dnoTamse GyTh-
nok, EDII’E]JI(B.I.I.I.'III‘. KAKHC-TD CDG’EIII,E-
sits, BD Teic. KpoccoBok cTand npHbsi-
BaTh K Geperam bputanckol KomymGun
{Kasnanoa), wraton Operon # Bawmur-
TOH B payane 199 r.

Korga Kypruc 366ecwmalicp 11 kom-
naxui Evans-Hamilton 8 Cuarne, Buimy-
cralomed Mopckse npubopst, it Jxefivc
Hurpaxesm-rmnanmsil w3 Hagnonansnof
cny#Obi MOPCKOTO PLIGOAOBETEA YOk~
Win cooblUIeHHE B HOBOCTRAX O MOTEpe
kaHTEfiepos ¢ obyanko, 0 MTHOBEHHO
NOHANTH, YTO HATEMYIHCE HE NOTEAUMH=
RITBHO NOACIHER « IKCIEPHMENT » M0 ji3-
VUEHHKD DKCRHHYECKHX TeyeHHR. «H nei-
TANCA HAfITH YHeHbIX, KOTOpPEIE Dbl Che-
munm a apefidiosm KpoccoBOK, HO Tako-
ARIX HE DEKAMNOCH, — BCTIOMMHAeT 36-
Gecmatiep, — 2T0 MEHR YAHBHIOD,

D66ecmatep NOIBOHIN CROSMY OPYLY
Hurpaxemy, Kotopwili cneanT 3a mo-
B-tm HOCTHLIMH TEYEHWAMH C© UeNkH
ONPEIeneHiE WX ANHAHHEA HA MHATPALHIO
nococefl. C nomosie uenofl apmsm
nnEkHex GPOART WCCTIEOOBATENK YOA-
nock daftiti okono 1300 kpoccosok, MMo-
CEONMLKY MECTO NOTEPH kKoHTeflnepon

OLING HIBECTHO TOYHO, apefdhyroime
KPOCCOBKN MOTITH JaTh ONOPHYID TOMKY
008 ROCTPOEHHR KOMNbIOTEPHBIX MOOE-
el NOBEPXHOCTHLIX TEYECHHA B OKERAHE.

Hurpaxes WCNONRIOBAN COINEHHYIO
HM MoOens, 4T00L NONYYHTE TPAREKTO-
pPHIO OBHMEHHA Kpoccorok. Monens no-
kazaana, yTo B 1990 r. gpefidyvioes Te-
YCHHE MPOXOIHNO HEMHOID HXHEE
obkiyHoro. B apyrue rogas!, HANPHMED B
1982 r., OKeaHCKHE TEYEHHR, CRAILIBAS-
MBLIE © TEIUTEHMH BOLAME TPONMHYECKON
uacTH THxoro oxeaxa, DonwHBL DR
el npurHaTe BOMBLIYIO YACTE KPOCCD-
nok K Geperam AnscEm.

Hayuenne yuenkivu apefiga kpynnof
napTH cnopTieHof obyen cue He 3a-
RoMyeHO, HegoTopele KPOCCOBKH HENAR-
o nocTrRrH [Masafcknx OCTPOBOB, ApY-
rie, no cnosam 66ecmafepa, sckope
npunnsIeyT 8 Anoneio. Boe kpoccoBkH,
koTopsic ewie GyayT smbpowens va Ge-
PEr, NOMOTYT ACCNENOBATENAM PACIIH-
PHTE IHANHA O NOBEPAXHOCTHLIX apefidy-
HILLMX TedeHHAx Ha 3ananiol vacte Te-
X0r0 OKeAHA.

MNMoTepa xonTeRBEPOB CO CNOPTHRHOH
obyesto 8 1990 r. HMena Takme neKkoTo-
pPhi€ MPAKTHYCCKHE NOCTEACTHEHA. Xy-
noxunk Cres Maknays w3 Operosa 3a-
paboran 568 ponn., cobHpas W npoaa-
BAA KPOCCOBEH, COBCPLINBLUNE MOPCKOE
nnasanme. A 300ecmaniep n Muarpaxem
JAHAMAIOTCA CNOpToM B HeloeAHsbix
s wnaftkaxs. D66ecmallep pexomes-
NYET BRIMBEITH KPOCCORKN B TENMOR BOOE
nepeln TeM, KaK HANEBATL HK: ANHTENk-
Helfl Opefid, momer OniTh, M OKasan
NoMk3y HAYKE, HO ¢ TOYKH IPCHHA KOM-
POpTa OKAIANCH  HEWENATETLHEIM.
# KpoccoBK CTAHOBATCR MECTKHMH NO-
cne  OBEYX T EMMAYHBAHME B
okeaHes, — CoobUIAET OH,

Kopu IMayaa

OOWH U3 MOPCKKE sCKHMTANKLSEY HEOAR-
HO Gbin BRIBPOWEH OKBEHOM HE KanM-
dopHrickmi Oeper. (Poto; [Owexkw

KarnHuHrema.)



leH1eHUMH PAIBHTHE MHUKPOMEXAHMKH

M M KPO H H bl E M EXAH MSM bl KpemHUiA CTAHOBUTCA M «KMPNUYOMY,
W «CTPOWTENbHLIM PacTBOpPOM» ANA
M3rotosneHuna 3ybyarteix Konec, KnanaHos,
Mpr Crixe Hacocos U garynkos. C ux nomoubio
Ha NOBEPXHOCTU NONYNPOBOJHUKOBbLIX
MUKPOKPUCTaNNoOB MOXXHO CO3fjaBaTh
MUHUaATIOPHbIE 3aBofbl U nabopaTopuu

EXHHHecK e IECnepThl LlenTpansHoro pajsedblBATENEHOID YIPABIe-

HUH, K COMANEHHID, 3a0LITH 3AXBATHTE C cobofi MmuEpockon, Ol ob

cTynunu npogeccopa Mexpana Mexperans H3 Yuupsepcutera Keila-
Becrepu-Peaepa, koTOpRiil Jepwan 8 pyke Mukpokpactani. Ho manessran
rimasnas nyna Ilpﬁd}CCCl\rld HE NOIBOHITA FE!L‘*‘.'MU'IFL‘II; TOTrD, YyTd I'IF‘IUHI..‘\I.P-
OUINO Ha IIHHEF"LHHL"l H ITOrD KpHcTanna.

B LUPY Mexperaus ve o0BACHHAM, TOYEMY €70 NONPOCIUTH MPHEXATE B
BELHJHHT'[ OH H pacCRazaTh O CHOCH T\ilﬁ'ﬂ'l'{.‘_ .IL‘j.I HEC MCHEC OH XOTCN JOKAIA T
Ii.'D‘ﬁl.'H]BlllE][L'II BOKDYT HEMO ayiiH TOPpHH, 4TO Ero MCCNENOBAHMA HE CBOMATCH
K OJHHM CTIOBaM, a8 NOABOIAIOT HATOTOBRIRTE MEXAHWUIME! CTONE MWHHA-
TIOPHEIE, ¥TO BEYTPH HanedaTannodl inecs abbpepnatypl «LIPYy nx smo
HeT noMecTuTher Gonee ThicHH. OmHako 6231 MOMOUIH MHKDPOCKONA HENLIA
DLIMTO CKAIATH, ABTAETCA JIH MAMEHEKAR TEMHAR TOMKA HA TJIAIKOA NoBepx-
HOCTH KPHCTANA NBJHHEOR HAN BPAIIAKILIHMCA WEKTPOIBATATETEM.

Ecin 6wl coTpyanunks LIPY cmornn paccMoTpeTs MEEDOKPHCTALT ©
EI'LE'JLI:UJ"T‘I }'Fj'..".'il!"li:HH'EM_ TO OHH [T'hl YBHIOCTH rl-[‘.l r'n]_'\, I\.'{'l[{'lrlfuiH BERITMAOAET
KaAK MHHHATIOPHAN KOTHA EKONe:, NPHBOMNBINAY B JBHMKEHNE METLHITLY
XIX B. M ecnn Mexperasdi H HECKONLKD COTEH APYTHX HeeheosaTenell npa-
Bbl, TO MUKPOCKOMIMECKHE [JBHTATETH HBJIHIOTCH NPEABeCTHHKAMN HOBO?
Nposbl LTeH Ol PEBONIOIIHT, KOTOPASA B KOHCUHOM CHETE NPHBEIET K COIna-
HHIO MEXAHHIMOB H HACOCOB PAIMEPOM C npocreliuie oaHOKACTOMHBIC
OprasiaMil 0 NOCTABHT HA B OIHY PRI ¢ HAnDonee IJHAMCHHTRIM «KNana
HOM» BCEX 3MOX — TPAHIHNCTOPOM.

B sapoxanaioieiics obGnacTi MHKPOMEXAHRKN MOTYT TIORBEHTECH « VMHLIC
TabnerEuy, KOTOpLIE GYIYVT NPON3BOMHTE HHLEKIHH HYRHEIX 103 TEKapCTs
¢ TOMHOCTHKY MO Aonen CEEYHOBIL. Il,‘ltf'-lll PRINATNOR JIHAMET POM MEHES MHK-
POHA CMOTYT nﬂpﬂ'MfﬂlﬂThfﬂ HAD JHCKOM-HAKOMHTEICM Illll:tli_}phfﬂujibi, HYTO
NOIBMIHT PAIMECTHTEL HA YHACTKE B OJiHH KBAODPaTHRIA miofiv Boe paHee Bkl-
nymenakie Wananuas bpuTanceod ssumEnoOnenni, NpHYEM TaM OCTAHETCHA
CLIe MHOTO HEHCTONLIOBAHAOTD MecTa. JIBanmaTHEHIOTPAMMOBRIA Mace
CNEETPOMETD, KOTOPHIT MO¥KeT DEITL HCNONBEIOBAH B Ka4ECTHE TA30BOTO
AaTYHKE 0BLWEro HASHAYCHIA, MOXKHO OyaeT YMEHBIIWTE BMECTE CO BOEMM
EMD BAEYYMHLIMH HACOCAMH, MYBCTBHTENLHBIMMHA IACMEHTAME H T. I. J0D
PAIMEPDE KAPMANHOTO KAAbKYIRTOPA.

TOT CHHCOK HAYHHAET CTAHOBITLCA YeM-TO DoMee PeankHEIM, HeM TIRO-
CTO MEYTH NHcaTenei-ganTacToB 0 TeXxHonoTHH Oyoyiero. B 1991 r. B Tpy-
nax MexnyHaponHoil xondepeHuns no paipaboTkaM B 3ToH ofnacTn, Ko-
TOPAA COIMBACTCH ABAM L B ron, Ha 1089 crpanniax nepeYscacHbl painmy-
HEIE PEKOPAHLIE TOCTHACHHA: YCTPORCTRO, YNIPARAAIOIISSCH NABTEHHEM ITY-
]ﬂlphﬁ'ﬂ |ﬂ_:l-4":l. MllhpﬂL’KLﬂlllllL‘l..'hHrl NMHHUET, !-I._H'i.'lr H'.-Hj-ltl!lilt:.‘\-ﬂalﬁ B MOAT IUTH
IANHCH HEPBHLIX CHTHANOR, A OATHHE, KOTODLI, KAK W Yenopeyeckan pyka,
MOMKET DAINMHYATE MATEPHANLL 10 CTENEHH HX TEEPAOCTH. OiH 13 BapHaH-
TOB MHEpOonBaTaTeneil Mexperann, onmicaHiie KOTOPOro TaAK#KE HMEESTCH B

OUTHH 13 [TEPBBIX MHKPOIIBHIATEJIEH ¢ pomopos duasmempos 130 sxm
mokalan pados ¢ ocmpres Gyacaxu. Mexpan Mexpezanu UI20MOGRA JOR dauca-
mean, Dyoysn cmydenmos-cmapuesyponukos Maccasycemokuss MerHoA02uNe-
cxoeo Encmumyma. B nacmoSmes spesa on npodoaxcaem pabomames & ymol obaa-
emu @ kavecmee npodeccopa @ Yuusepcumeme Keli 1-Becmepn-Peaepa,
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TPpynax hDII¢I-I:|'.'H:HlIJ-IH. MOKET KOIrga-
HHE‘}'HI- HCMONBIOBETECHA B KAYECTHE
HMYCRYTAH, WIH MPHEOSE, AN HEKOTO-
pofl KOMEMHALIK JaTHHKDS, KIANAHOE |
INEKT POHMKN, paimMeiieHAol HE OIHOM
KpCMHHEBOM  KpHCTANNe, T.e KK
OCHOBHORN MeMENT INA COINBHNHN MHK-
POXHMINECKOTO JaB0na wnu uabopa ma-
YUHBIX NPUDOPOE PRAMEPOM B HECKO/Tb-
KO MHKDOH,

Cerofss 3T MEEPOCKOTHUSCHME TRN-
FATEIN ABIAIOTCH elle pechaa crabbimu
yerpolicTeasi. Ha cesiinapax (Hanomo-
Gie Toro, uTo npoxonEn 8 LIPY) Mexpe-
FEHH MOCTORHAC OTBEYRET HA BONPOCk 0
CTEMCHH NONCTHOCTH JRHIATEAN, KPYTH-
WM MOMENT KOTOPOrD XOTH H Mpeskl-
LAeT MOMEHT, cOIaBaemMbIl pecHy-
Kol DaKkTepHH CAnLMOHELUTL, HO BoE e
rOpaiaQ MeHbIle, YenM HepDxXoauMo nns
paboTel MEXAHNHIME HADYUHBIX YAC0E,
Kerarn, nnR moagmouMeHHR NPOROIoE
07T MUEPONEHTATENR K OrpOMHON, B
CPAaBNEHIE C ero paasepany, DaTapeiike
H E'HFSIHJIHE{JI.HEH HICKTPOHHOH CXEMe
cTynenTH Mexperann Bumsed Jynep w
Kepen Hewr norparmmm ape Gecconinme

HOMH,

Pewensie violl npobnesinl, BOIMO®-
1O, YHKE NERAT NoL 00 RexTHROM MUKPD-
cxomi. [IpM HyRHOM YDOIHMCHHY CO-

POREP X AY co caovvin cTyaesmand Kaapeosm Hrvilenom
{6 geswmpel i Beivokn Kvom (crpasa) 8 Kaandoprnboxonm
YHHBCPCHTETE B bepiad. Xay paipalora’ npouece nobepx-
HOCTHON MukpoODpaboTkn K MPOIODKAET PAINHBAT B METO kI

rpvanukn LIPY yeunenw 6w Heckonbsxo
APOBOAKOR, MOMKNHOMEHHBIX K OIHOMY
Aunrateno. Kpose paboTaroumero Mik-
polBMIaTENR OHW YRuaenn 6nt 99 apy-
MY, OCTRIOUIHXCE HEMOIBHHEHBIMHE, N0-
CKONBKY K HYX WICKTPOAAM He ObIIH nog-
BENEHB mpoBona. Mexperanm paccun-
raft, 4o ha Domamol kpesuresodl nosa
JIDKKE, KOTOPAN TaTeM PRIPEIACTCH Ha
OTNENLEHLIE KPMCTATLI, MOMKHO paIMe-
CTHTSH 10 MHUITTHOHA TAKHX NBNTATENCH.
aAncambsn W1 HECKOITEKMX COTEH Thi-
CHU MHEDOABMIATENEN MOMET Nepekad-
AETH MPHMEPHO NHTP ANIKOCTH 38 OOHY
MHEHYTY. 710 Y#Ke BIOTHE 18METHOE KO-
NEMECTHO, XxOTR Mexperain noe etile pas
MBILUNACT, KAKYHD NONbIY MOKHO K3-
BNEYL HI TARDTD MHOKECTBE MHKDO-
HACOCOR,

[ns coapamnd MHEpOOBHTATENER No-
Tpefvercs HeuTo Gonsiuee, 9esM HOTHEN
ceepxypouHan paboTa NEYX YCTARWINN
crynenton. CYIIECTRENHYID NOMOML B
YTOM MOKET OKAIETE MUKPOMIEKTPOHN-
ki, B koHune XX 8. horoniTorpadiin o
COETHHEHNI C XHMITUECKHM TPARNEHHEM
W Tpasenites B razosci (ase 3aMernna
WITAMNOBKY H NTHTLE K3K npenfumnam-
UIME TEXHOMOIWH MaccOBOro nMpoiinn
crea. Merajibl, HCOOALIVENBIE LAR 113-
TOTORNCHMA ThICHY NPOBOIMHEOE N

1 YRETPADWONETOROE
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HIroOTOBNEHHUE MAACTHHEM
HA KPHCTAILIE Duumo aMnaossising
npoextom Pomxepa Xay. Visrpadwo-
JETORMM HLAYYCHHC NPONOOWIN  Yepel

TPAHINCTOPOE Ha MAOHMOKE MeHhile
npasofl nosaps JINHKONLHA HA NOYTO-
BOA MAPKS, MOTYT TAEXE NPHMEHATLCR
ANA COAEHNA BPAIUAKLIKNCE H BEWOpR-
PYIOLIHY  KOHCTPVREIRR  cyGMImHMer-
PORKE PEIMEPDE — MAEUWHH, YHHERL-
HOUTE KOTOPLIX ouesin Gl gmke cam
[enpii hopn.

TR KOro=T0 KPeMHItE MOMET Ka3dTh
CA AEYIATHBIM KOHCTPYEUHOHHBIM M-
TEPHANDOM, NOCKOAILKY H1 HEMO TTPOAT B
OCHOBHOM MECYaMLIE JAMEN, 4 HE Kpo-
bl IRIMCNTeH i MU TIo P ke
KOHCOMM, 0 BHE‘!lJiII..lIIH‘.’tI EOTOPLIN MO~

COOPEN MHEPOCTPYKTYR: HEGUALILOH TOK NEPesMracT NaanmH-
KOBYHO DEPEMbIMEY TOMLNHGN B ABC JCCHTLIX MUKpOHA (a6ep-
XV & genmpe), ocpoboHnan GankiuoBAHHYH MABCTHHY (M)
o genmpe). C nosyonmso THEor o NpGUeces MOosHD HIroTosHTh

doromTorpageseckyio sacky (7). Jarem muiapukoBis KHCA0-
Tl BEITPABIHBLE aOKHOS B COoe anokcnan kpesaes (2, Tle-
pen GopMHpORRHHEM OCHOBRHME W IAGCTimKH (F) i KpseTin-
JHE MO P IHIELSCH S0 MOTHETHAC T HAECROr 0 KPEMHIR 3 ra-

HO HMEPATE yekopeame, B 1981 r. Kyp
MNerepoen, paGoTarumii TorO2 MCCneno-
gavenem B gupse 1BM (cefiuac oM 3anu-
MAET NOCT BHUC-MPSIHACHTA N0 TEXHD-
norim upskl Lucas NovaSensor Bo
@pemonTe, wT. Kanudopuas), onyins
KOBAMN CTETHI MO0 HEIBanuesm o Kpew-
HHA KA KONCTPYELROHALIH MaTeEpians,
B weil on OTMEYT, HTO wTBCRIOCTE
KpesHuA Dmka ¥ TeepIocTH KEaPUa |
ML HEMHOND YCTYNAET XPomMYy, NoYTH
B [IBd PE3E NPEBOCKOAN THEPNOCTE HIKE-
NH, #Hencsa i SombIAHCTER O0BIYHBIX
cTexans. Kpose Toro, npenen npodnoc-
T KpEMHHH HA PROPLEB (PEBOCXOINT
TakoBOi ¥ CTATH, XOTR €70 BhICOKAA
APYIKOCTE He OIBOAAET CUHTATE ¢ 0 BO
BCEN OTHOIUCHHAX HIOCANBHBIM @ MATC-
PHATOM,

Coonasaesmnie Mexperany i apyramu

HCCIENDEATENRME  MAEPOMAIINHE —
pewynsTarT Donee vem 20-neTHHX Heche-

nosaHnil, paspaboTox B NPOMBIILTEH-
HEX EHEHpEIIIiﬂ NATYHEOGR, CHNENAHHEIX B
DCHDEHOM 3 KPDEMMHHA. B CTAPOM TEN-
HONOTHYECKOM NMPpOUSCco HINOTORICHHA
TAKHX JATUHEOBR YYACTEN MOHOKDHCTAM-
Nid KEPpEMHHHA; MXCNOHHPOBAHHEE Y€pPEd
boromTorpaditeckyid MAaccy, YO&mnR-
MACEL TRABNEHHEM B IWENOYHBIX XHMHKR-
Tax, Takoe Tpasnesie QOPMEPYET B
EPUCTANNE KpEMHHUA BOFHYThIE, NHPE-
MHOAMEHEIE HITH OPYTHE MHOTOTPDAHARIC
}'I."J}'ﬁ:lmlj!.ll H OTHBCPCTHR (B 3ABMCHMOC-
TH OT TOrO, KEKad CTOPOHE KPHCTANNE
NOAREPracTCH Hﬂ]nEiTC‘T!IIIIﬂ EHMHER-
108B). Takue HHBECOEHHBIES ONGCTHA 38-
TEM MOIYT CTATE CTPOHNTEAEHLIMH Gno-
KaMMH UTR COATAHMA KPOHID Tefnon, aua-
thparm WIH JPYTHX CTPYETYPHBIX 3ne-
MEHTOR, Hﬂ)ﬁhﬁ]lllﬂ!blﬁ JANA HIroToBNEe-
HHA TAKHX Hliliﬁl}:'lﬂll, KAK JIATUYHKH Nai-
JIEHHR WIH GECenepoMCT phl.

TA TEXHONOIHA, BOIHUKIIAR B | 960-2

MEXTHHMECERN aEycTIMeckHi GHALTR (chpada) ILMPHAONR HECKDILED COTCH MIKRON.
Jror griasTp nepeauet kooedanme o GaHOr0 Hubops HANBUBEHHBLIX CTERRHEN
APYTOMY HEGOPY MOCPEACTROM MPYRUHEL — NPAMOYTOARHOR cTRYETYDLL (& co-
pedune).

1on0i Gaisl. TaTem KHMHMECKARN NNAIMA BEITRARTANG MKCNO-
mipoBAHHLe CHARCTH MOANKPHCTRLIMMECKOTD Kpesius (),
Hugomew, Nampikoess KWcHoTa YA CAUN ANOKCHIE Kpen-
Him (5.

rofsl, NWIBECTHE KaK «00ReEMHRN MHKDO-
obpaboTkan, MOCKONBEY XHMHKATE [ay-
GOKO NPONHKAKYT B KDEMHER B cOaaa0T
CTPYETYPLI, B KOTOPLIX HCMOOLIYETCR
BoR macra wkpuctona. [Ipasephio B To
gpemn, koroa [Nerepeod HANHCAN CBOK
CTATLHY, OJHH CTYIEHT-CTaPIIeKYPCHME
KamubopHufickorg  yHHBEPCHTETA B
Beprnu noman ronoey Hal npobnestoi
NPpeONoNeRna HEEDTOPLIX OTpaMIeHHil
obbesmuofl mukpoobpaboren. B peavine-
TATE NOABWICA METOM, NOIBOARIOWMA
WITOTORMAATE JATUHEH W NMPHEOIL, TO
paano Gonee Gnnakke & OOLMHONR TexHO-
NorHN - NMPpOHIBDACTEA HHTErpidlibHbIX
CXEM,

Mns cpoero NpoekTa HiL CTENEHL Ma-
riucTpa Pomsep Xay nnanmposan Hiro-
TOBNTE NOJ PYKOBOACTBOM npodieccopa
Puvapna Mionnepa raijopsifl oaTang —
MANEHBRYI BROPaUHOHAYIC MNECTHHEY,
PEIOHAHCHAN YACTOTA KOTOPOA HolisHy
Onina MEHATLCR N0 MEpe TOTD, KaK rad
KOHOCHCHPYETCH HA &€ NOBEPXHOCTIL
Buauane Xay xoTen HIroToRNTE ITOT
npHbop meToaasy obuemioll MUKpOOG-
paforel, HO noche obcyACHIA CROKRK
utanos ¢ Merepeeciom B SpyrHMui uoche-
NOBATENAMH OH PAIOYAPOBANCA B BO-
MOMHOCTAX ITOR Texmonormn. Paime-
LIEHHE KOHOCHCATOPOE NOO KpoieyHod
NMNACTHHEOA ANA po30YNEHNA &8 Kone-
DaHHi B cHEmeHAE 38 CMELIlEHIEM Pei0-
HAHCHON YECTOTH OKAIANOCH YPCIHbI-
yalivo cnosnoil 3anaveir.

Passpiunas Han sroi npobnesof,
Xay BCnOMHHEN, NTO CYIUECTBYIOT CTEH-
NApPTHLIE TEXHONOTWH HaHECEHHA Ha
EPEMEHCEYI0 TIOMTOMKY  [HOIIHEPHCT -
JAHMCCKOTO KPCMHUA (B KOTOPOM FpaHK
KPUCTANNOR OpHENTHPOBAHL]  CTyyadi-
Huiv obpazos) B3 rasonodl ass. STH
METONB HCNONB3YHITCA IR HICOTOBNE-
HIA JATROPOR MONEBLIX TRAHIHCTOPOR,
. & TCX YUPABIHIHY JIeMEHTOs, KO-
TOPLIE BETHOYAKT W BRIKTHOYAHT TPas-
THCTOP PR nofiaue Hanpawcuus, [Nos-
roMy xay PElNn COCIATE CRBOKY Kpo-
IEYHYHY KOHCONE HI wnonMe (TAK Ha
#FAProfe MIKPOONEETPOHUTHEOR HA3bI-
BACTCA  NOMHEPHCTIULIHYECEHA  Kpem-
HH).
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WTAMNOBOYHAR
ANATA

PEHTTEHOBCKOE W3NyYEHMWE

OT CHHXPOTPOHA OTBREPCTIAR

DCHOBAHWE METANN, HAHECEHHLIWM METOOOM
ANA HAHECEHWA NOKPLITUR TAMLBAHOOCAROEHHWA

NONMMEFPHLIH o

ON% MHMEK LA |

PEHTIE- l
HOBCKAR
MACKA -
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OCBOBOMIAEMEIR \

MMACTUROBAR

JIMTHE 11O/ JABRITEHHEM mMuEpockonyyecsix CTPYETYD
MOHEHO BLIMOJHHTE ¢ TOMOLILK TPpolecca, paipaboTassoro a
LlesiTpe saepHuix wecaenonamiil 8 Kapacpys (Depasanns), Ira
TEXHOAOON HIBeCTHA N0 Halsankesm LIGA — adbpesnatypa
neneeiienx chon Lilographie (swrorpadmm), Galvanoformung

Tpamnmn 1 KpucTaaie

Xay HANBUTHN HA NOBEPXHOCTH EPeM-
Henofl NONNOKKH TIOAHKPHCTALINYE-
CKIfl kpemnnit m razopoit daas. C no-
MOLLBIO hoTorHTOrpadun Ha HanbineH-
HEIR ¢NOM ON HAHeC PHCYHOK W BHITPa-
BHN HeoOXoOHMYIO GOpMY, TIOCNE Yero
nnasukosoll kecnoTofl ynaman nHokcin
KpestHig, ocpobOANE KOHCONEHYIO Ma-
criky. B peaynsTate nonwKpHCTANIH-
wecknfl kperanfl B dopMe KOHCONH OKa-
JANCA B NOABEILEHHOM COCTORHHR. ATV
paboTy No coINAHMEC FEI0BOND AATYHER
Xay NpeIcTaBMI KaK CBOW IMCCepTa-
LRI HA CTENCHb TOKTOPA.

Cambiv  3aMeuaTelblbiM B0  Boell
FToil ncTopun Gsino se To, wTo Xay coe-
Nan rajonsii JATYHE B BHOE KpoIUeyHof
mnGpupyiomefl nnactunkd, nonobuofl
TPAMNMUHY AR NPLIKKOE B BOIY, 8 TO,
HTO METOA HINOTORJASHHNE 3ITONO JATHH-
Kil OCHOBBIBANCA HE TEXHOMOTHH OCAN-
nexna 13 rajosofl gaim w nocheayioue-
o TPERMEHHH, ID’E‘QPH ITPHMEII!EETI;.‘II
MR HIrMOTORNERHR Hﬂﬂﬁm Pacipo-
crpanesioio  MOTT-rpanaucTopa  co
CTPYKTYPOR  METANN-0KCHA-NONYynpo-
BOANME. Xay sooDule He BCHoNLIOREDN
ILETONHBIX XHMHKATOB, TPANHILHOHHLIN
nns obeemuoft MukpoobpaboTin, HO
OOLIYHO HE NPHMEHAEMBIX B IPOHIBOI-
cCTeE I{II"I'E."FpﬂﬂBI!.HI. CXEMN .

MeTon noJTydnT HATRAHWE #N0OBERX-
HocTHOHN MuKpoobpaboTrne, NOCKOL-
KY OH NPEOyCMATPHBAET BHIPALIABAHPE
MAEHKH KPesHRE TOMUNRON B HECKONL-
KO MHKPOH, H3 KOTOPO# HOpPMHPYIOTCHE
MAGCTHHEH W OPYTie INeMenThl DaTyu-
kob. YpeipmuafiHo Manas ToMmMHAE
ITHE CTPYETYP — cepniinan npobaema
INA KOHCTPYRTOPA, KoTopsill nonmes
VXHTPHTHCA NOMEIHD  MCNONBIOBATH
cBOACTBA WNEMEHTOR, REMRHIEXCE 10
cylnecTny neysepubivu. Tloche Toro
KAK ‘.‘{ay HIroTOmN CBOH rajoBsifn [1aT-
WK, [pyrie NCCienoBaTenii Hononsio-
BANN 3TOT METOA AN COINaHHR Knana-
HOB, MOTODOB H npyrux HeoObivmBIX

_MATEPHARN /

KOHCTPYRIRA, KOTOPLIE CKOPee HAMoM-
HAKT PHCYHEN W3 METHUHHCERR yyebun-
KOR, 3 He I8 PYEOBOCTE N0 TEXHONOrHM
sammHocTpoewng. [Monyuennsle ¢ no-
MOILIO CKaHNDYIOMETD 31ekT POHHOTO
MUKPOCKONA depHo-Densie w3aobpawe:
HHA NOIRORIOT PACCMOTDPETE NOXOMHE
Hil HEPHAKOEB LHENMDYMEH NApAnnenorpan -
MOB, KOTOPLIE MOTYT YAMHHTTLCR § YKO-
PAMHBATECH, DEMIETRH #TY THEOELIX 3/0e-
MEHTOD®, HH]TEET&H'H.I.]HN npanMo W3 no-
BEPXHOCTH, W TATOBO-TONKAKUIHE YET-
PORCTBA, KOHCTPYEUMA KOTODHIX BO
MHOTOM TNOBTOPACT CTPOSHHC KNCTOK
MBILIEYHOT D BONOKHA,

Xay, npoteccop w3 bepxrui, xoTopo-
My cefiuac 35 ner, papaboran u gpyrue
TEXHONOTHYECKHE METOMB, TMOIBONNI0-
ume padoTaTh © MOBEPRHOCTLIY EPEM-
HIR TAK ®e, Kak ecmi Ow ona Deina npo-
CTO MeTAnnuYeckus nucroMm. Ha no-
cheaHel TexHHYeckol KOHEPEHUHN OH
CO CBOMMH CTYIEHTAMH MPEICTaBMn do-
ENA0E ¢ OTHCAHHEM TEXHOMOrHH aBTo-
MaTHINpOBARHAOA COOPKH MHEDOMENS-
HUHECKRHE CTPYRETYR. COTHH KPOLIedHBIX
EPEMHHEEEIX MTABKAX NEpeMuisiex TOM-
wmHol 0,2 MuKkpoHa OOHOBPEMEHHD ne-
DErOPAIOT NPH NTPONYCKAHNHE 4epeEd HHX
TOKAE, 0CBODOMIAR NOIBEWEHHY D KPeM-
Huesyio nnacriniky. [pn nogase Toxa
ANHMHHHEERIC KOHTAKTH ILTABNTCH NO

BCEMY KPHCTRNY; I3TE TOYEYHAR CRADKR
JAKPEIARET LNACTHHEY,
DTH NPOUECCsl, BOIMTRHO, MOMOTYT

(raassanoobpaborea), Ablormung (npeccoranme). Pewtre-
HOBCKEOE HLIYSCHHE 0T CHHXPOTRORE MPOXGINT CERO3L Npo-
IpaskbLIe yacTed anTorpadeiveckon smcikn (F). enompo-
AAHALIE YUOCTEM MOANMEDHOND CADN TOMLMHON 10 HeCKom.-
KMX COTEH MHEPOH yanamoTes xuvsssaranas (1), Ha moayvumms-

B KOHLE KOHUOR coDpaTh B OOHD LEnoe
BCE MEXAHHYECKIE CTPYRTY DL Xay, Muo-
i 13 KOTOPhN SANRKOTCHE MEHROTHOD-
sl 3B EOIHHMN HAEHO HIBCCTHRIX
anekTpudecknx npubopos. Hanpumep,
nepeoHaAYAnLHD anE uneTpannn axy-
CTHYMECKHX CHIHANOR HONOALICBRATHCEL
PEIOHHPYHMUENE MNACTHHEN W1 WENewn-
HHEENERLIX CTINTABOR PAIMEPOM OKOIO
mofiva, Jares onn OBUTH BEITECHEH
EOHACHCATOPHLIMHA WieMEHTAMH HHTE-
TPANTLHLIX CREM, NMOCKONLKY NOCTETHIE
DRLITH MEHKILE TIO DATMEPAM W NEleRne,
XOTH H He ODECeMHBATH CTOME e BhICO-
kOl hEneTpausn cariana. K nactomue-
MY BPEMENN Xay M ero CTYIeHTEl HIFo-
TOBHITH MUKPOMeExaHtecEne dnnsrp,
koropiie 3hdexTrmno gUALTPYROT CHI-
HAML, MAND LIYMHET 0 MOTYT NeEpecTRan-
BATLCA B l'ﬂp-ﬂ"lﬁﬂ [—!I-ﬂ;"[hIHEM JIHANAIOHE
HACTOT, yim H'IlTEI'lTEI..'Ih!I-ILIE CNEMLL. fﬂ-
THH TaKMx d]llill-TDf.'.lB MONNHDO paiImMe-
CTHTE Ha NEH.IIPEIH(‘IM cﬂHTilME"‘I'pf mo-
BEPXHOCTH MHKPOKPHCTANNA.

Pabora rakux puasTpos ocvosana #a
TOM, 9T0 HENPRKEHIE TAYKOROTO CHITE-
na (a xoraa-nwlbyis B ENOeCCHTHANA)
poabyxnaer koneBannn nabopa crepsk-
Hefl, NOIRCWeANLIY MERTY cTallMDHap-
HBMH — MNACTHHAMNE — INEKTPOAMMH,
Bes cTpykTvpa 3NcMEHTOBR  TAKOID
HALTPA YMacTO CPABHNBACTCR C ARVMA

S DOPMA

LUEECH  CCHOBIHHE HAHOCHTCH TOBBAHIMCCKOE NOEPLITIVE W3
HHERI8 K apyroro Merasnn (7). Toohe variesus OCTRBLIE-
rocw nosEvepa () HaD MeTALOM PAIMELLIAETCR LUTAMIDBOs-
HOS NIAATE M YEPEl OTREPCTHH B HEH BBOOMTCH naacTuk (5).
MeTLUBRIECKHN LIITAMT YIRTHETCH W 3ATEM UCTIOJBEIYETCR 1A

BCTEBNIEHHBIME OPYT B OPYIA PAcHecKa-
i, Konebanns, nepenanaenMble MEKPO-
cronmueckoil npywunol, BobywaaroT
EONE0AHNE B PACMONOEEHRRIX BOTHIH
HHN BOTPEUlBIY CTAUHOHADHLIX 3NEK-
Tponax. B pewnstate obweamxenns
RCEX PEIOHAHCHBIX konchannfl asyx Ta-
KHE rpefeikoBsIx CTRPYETYD 00paIyeTca
OTHIWIETPORAHHEIR CHIEAN, KOTOPbIR
1ares npeobpaiyveres obOpaTHO B 3NeKT-
pusccenil, «llnTerpanuuas cema cra-

Cnown

WTAMMT-ITANOH

HOBHTCRE HeadbexTuBHOA B CpABHEHNIH ©
AECKONTBKAMH CBA3AHNBIME PEIOHATODA-
Mith, — TOBOPHT Xay.

BooDpamxenne Xay nomMorng Takke
niobpecri ropaiao Donee WIBECTHOR,
XOTH, BOIMOKHO, MeHee DyHKIHOHA -
HOE MHEPOMEXEHHYECKOE MINENHE —
OHIHH W1 MEpBELX BPAIIAOIIHICH MITKPO-
nEnratenel. Xay oQHuM #1 NEPRLIX Bhki-
MHAHY HASH COLIANES TAKOID MUKPO-
NEAraTens B ocepeauue 1980-x rooos,

METANN. HAHECEHHbIW
METOLOM
FANERAHDDCAMIEHWSA

L]
GCEONWPOBAMMAR
CTRPYRTYPA

nosysera apyrux npecc=gops (6). B noacrukosyio dopay
HAHOCHTCH FKUELRRHIGE CROE TOKPEITHE lﬂ. H BATEM TINACTHE M
NOAACPEHELHMUMA 0l BLITPARNSIOTCR, OCBobOHLINE Me-
TAAIHYECEYHO cTPyETYPY (8). Ha oomoil noanosxe Mmoo wi-
TOTOBUTEH THICAYH LNTaMoBR W opa.

worga ou npenonasan 8 Maccawycer-
CHOM TCXHOMOIHYECK DM HHCTI'IT!.‘Tf
(MTH). PaBota no coO3NaHiKD MUKDO-
OBHTATENA BCKOPE NpeBpaTHIack B
COPERHOBAINE MEK 1Y TPYNNAMI YUEHEIY
3 MTH u Bepian. (Boappawiexnne Xay
B bepknn mepen Tem, Kak kakan-nnbo wa
CTOPOH ODRABHAZ O CROEM YCTIEXE, Mpo-
HIBCIO MHOMO LIyMa, XOTH CaM OH ¥T-
BEPLEAAN, UTO BepHyaca B Kanudopruto
TOALKO 3aTeM, YTOoDM MHTh 0O cooch
cembell, H HHKOTIA HE TIPHHEMAN y4a-
CTHA B paboTax HaO MHEPOIBHTATENEM
B beprnn.) CopesnoBasne OO0 BE-
HIpaHo yuyeHnismy H3 bepkn, KoOTopLe
nevom 1988 r. oDueBMAN, 4TO OHM YC-
NeiHG OpUBENM BO BPalllEHHE pOoTOp
MUKPONBHTATENR, cOAaan neobxoansmoe
AEETPHYECKOE TONE ¢ NOMOMIEID HE-
CEOVILKME KOHJIEHCATOPOB,
MukpomsrraTenh HEMELICHHO npe-
BPATHACR B CHMBON yonexa Monoacit ob-
nacti hayei. Mukpohororpadum nna-
CTHHOK, KOHcOoneR n rpebelukonsix npi-
BOOOE BRITIAANT OYCHE MHTEPECHO, Kak
H BCE, YTO MOMXHO YBHNETH B OKYAAP
mukpockona. Ho xorpa amm gotorpa-
it Ha DEpERIX OOMOCEN TAIET PaID-
UUTHCE MO BCEMY MHEY, TO ORKSFE10CE,
YTO BRAlUar i ACA poTop MUKPOIBMIa-
TENA MMEEST A0 CTPAHHOTO NPHBLIYHEIN
BHA. OTo Omn ysmennineRHsifl BapuanT

IN'EHPH TYEKEJIbB ssmecTe o CRONM
cryaenTom Topaom Kpsetenconom (Ha
CHUMEE OH JEpUT 0 PYEIX JepeBmiHbIi
MOAOTOK) B BHCKOHCHHCEOM YHHBEPCH-
Tete B Magwcore metonom LIGA wiro-
TORWIH  BPALLAWILMACHE  WICKTPOMAr-
HHTHEI MUEpOInaraTens. Kpuctencon
¢ NOMOLLILHD CHHXPOTPROHI 30 HOCKIUILEO
HRCOB HIrOTOBMA 3yGuaThIe KOJECD W
padHbie «beINenVLKNy , HANPEMED TRE-
B Ens0n o 200 v (cw. ghomao-
2pagfiny caeaa).
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APXAHMHOrO MexaHuIMa, panonobue 7o0-
ro, KoTopLil JOCTARNAN CTONLKD MyYye-
uifl Hapnu Yannuuy 8 duneme v Hoame
BPEMEHAY,

Mepeele MAKPOIBRHTaTENN G upes-
BLYANHO XPYNKHMH colganvamHy,. COnn
DEINH HASANBHEIMA KaHIAAATaMA 08
wioOpasesns B gwneme Yanmnuua Bui-
wemefl HI-mon KOHTPOMAR TEXHHEH 3a-
CTABENTHE NX BPALLATLCH GLIn0 OMEHE He-
mpocTofi npobnesmofl. Mocne Toro xak
pOTOP ocBODOMIANCA NNARHKOROH Kuc-
noTo#l o1 VIepRHBARIIEA ero KpeMHBe-
BON NONOMER, OH YacTO OCTABANCH He-
MOOBARHEIM [3-3a TPEHHA C MOBepXHOC-
ThiO KpesunA. Kpose Toro, IBMraTenn
HMETH  PUIADEsaiiyH  «NPRBLIMKY b
HAMEPTED JAKTHHHBATECA NOCHE He-
ChonkEuy Thicau oboporoR. Ocramoy-
HEIE HBNPAMEHRA MERIY CIORMN, HANE-
CEHIMBIMI  METOMAMH  NOBEPXHOCTHOR
MHEpoODpafoTkH, MOFnH NpHBECTH K
kopobnexio poTopa — WhderTy «nom-
THEA MapeHOro kapTodenas.

™ NEPELIC BAPHAHT R MHEPOIIBNTS-
refnefl oORazanuch HCTOMHHKGM MHOTO-
YUCACHHLY TPYIHOCTEN N8 Chelianm-
CTOB, KOTOPEIE OhUTH BRIHVATCHE 00b-
ACHATEL JAKATYHEAM H CNOHCOPAaM, 4TO
N MUEPOKTANAH IWIH JaTYHK HE RLTHeT-
cH NpocTo Hrpyimkoll. Oonake B ooHom
CMEBICNE MOARAEHRE MHKpOOBHTATENCR
Guino Donsums  yonmexonm, Jobnrecs
BRALLICHHA POTOPRA B NOANMMITHNTES — Bé-
posTHO, Hapbonee cosKHaR Janaya nna
HApGH ARFIeHcA MEKpoMexannen. Ve
Huifi 13 dupyel Bell Laboratories, npone-
MOHCTPHDPOBABILIMN BNOCHENCT BN MIUK-
POMBRTATENE COGCTBEHHOTO HITOTORTE
HItA, OMHARALI CKASAT TPYTNe MWocneno-
paTenel, 4T0 DA NPHBCICHHA POTOD:E BO
BPllEHHE HEODROAUMO CTOML CHiAhiOe
WMEETRHYECKOE DOME, YTO COULEOINE
£7'0 BRICOKIN HANPHHEHIA NPHBELYT Vo1
pOACTER B HEromIOCTh. CYINecTBOBAND
FAKHKE MHCHHE, HMTO MHEKDOABHMIATENN
OKARYTCH MHUAWATHODHLIMIL a0 BcTiTe:
MAMIE BOAAYXED W uTO oMK DynyT morpe-
GCHb B KVNE NBUTHHOK, NPRTHHEYTEX #X
IMEKTIYECKIEM NOMEM.

Hit oguo w3 yTHX npenckazammil we
cObinoch. ORAANHCH NPEYDeTHueHibl-
M W ONACEHIA NO NOBOTY BAHAHHE TDHE-
HHH, KOTOPOE N0 HEXOTOPBIM MPOrHo-
M MOT0 BoODIIE HE NOIBONHTE Bpa-
WATHCH MHKpOABMraTenam. KoHeuHOo,
TEOPETHYECKOE NMOHHMAHHE MEXRHHIM
TPEHHA B MHKpOHHIIY macurTabax or-
cyreraver. Onuaxo Mexperani, pabo-
TAHIIHA B FPYNNeg MHOHEPOB MHEPOME-
xanuEn 8 MTH eme crynesTom-crap-
LEKYPCHHEOM, MPOOONKAST HCCen08a-
M 110 MEKPOIBMTATEAM # B YHnBep-
citere Kefla-Hecrepu-Peaeps.

Ero noaxon HOCHT 3MIHPHYECKHi xa-
pakTep. Mexperann nepenpobopan pas-
NiYHLE KOHCTPYKUHH MOOIIAMHAHEDR W
BTYI0K H B PEIYNLTATE EMY YOANOCH
YMEHBLUINTE TpeHie npusepto ao 10%
OT MOMHOTO KPYTRILETD MOMECHTE ABM-

KAHIEM N'EMBPHE]], pycosoMTe. s NRorpasnikl 10 MEKROACXEMKE § ATeHT-

CTBE NEPCNCETHEHEIX MHCCAL0BATENLCKHE NPOCKTOR  MUMMCTCEPCTEE  OBOpOHEl
(DARPA), nepesnT B pyeax WiroToracsnetid 8 gupsme Texas Instruments gpensie-
LI EPHCTRIA, HA KOTOROM DACTHONOHEHE! 188 MHUTHOHE NOABHEHBIX METRIIHNTE-
CKMX IEPKL, (NOCODHEIX MOAYTHPOBATE SPKOCTE OCBELIEHWS paua aucruies. Kax
wcenegoBaTe s, [edbpuen oTmeT NpenosTes e WCTOILTORIHHI MO TR MEKDO-
ATEMEHTOR, HENPHMED THEHX, KIE Y THEONO00HEE MHEPOCKOMMYMECKER CTRYETY-
o, covaoHEnA Xupmoss Dvseera . Tokmceort. ynusepciitern (8 cepedune).
DARPA dwmiascupyer paborsl B KopHeackon YHHBERCUTETE o paipaboTer amT-
YMER YOEOPCHUN, B KOTOROM DYIYT HOMOUIL IOBAHLL MPOTHRONTUIOHMO P8 IMELLICHHEIC
WML CREMMPYIMLETO TYHRENLHOM Mukpockons. Bepxasm wrna Gy et noanetiie-
Hil Hil MARCTHHEARX ¢ NONepeasbiv couennen 200 wanopmeTpos (cnpasal,

ratens, yTo B D100 pa3s npeRslluaeT
YPOBEHE TPEHHA B ODBIMHLIX IEKTPO-
ONBATATENAN, HANMPUMED, B ITeKTPOIBEH-
raTeng I;'Tlrlf.li'l_"lhlil.'}ﬂ MAITHHEL . ﬂsura-
TENE MI!)[D\ETB}II{ PAIBHBAET CROPOCTE
Ao 15000 oboporos & MEnyTY. [Npi ias-
EHE CKOPDOCTHX HPGLUEHHN OH HenTPeplan-
WO paboTAan B TEYeHHe HECKONbLEHX CY-
TOK, NOEA OMHOMY U3 CTYAEHTOB HE Ha-
nocno GelTe «CHOeNKof» BOINE BPALLE-
Honefich neimaies. Henonb3oBaHme Bhi-
COROKAYCCTBEHHBIX MATEPHANOB W Donec
copepiiesHofl ynpasnsowefl MekTpo-
HHEH NMOIRONHT YOROHTE MAKCHMILL-
HYH) CEOPOCTS BPELUEHHE H CHHINTD
YpOBEHb TPEHHA. «TPCHRE yiKe HE HBNH-
erci npobnesoile, — aganner Mexpe-
TAHH CEMOYBEPEHHO,

Janavya vBenUYEeHHA EPYTHILETO MO-
MEHTA MUKPOIBHTATENA (OH PRIBHBAET
MOMEHT B MHITHAPOHLIC A0NH HEIOTOH-
smeTpa) Obina OB HAMHOTO NETHE, ECIn
Obi YCTPORCTBO HE GBSO MNOCKHM, Kak
Gnud. Benmuunsa KPYTRILEND MOMEHTS
BOADACTACT NPH YBENHYEHHH BhICOTH
CTDYKTYDh; MArOTOBRNEHHBA METOOBMMH
noBepXHOCTHON MEkpoobpaboTen nun-
FaTens MMEET BRICOTY BCErO ML [IB3-

TPM MuKpoHZ. JLns yBennyesns TOTH-
HE MHEPONRHTIATENH HEEOTOPLIC HCCnE-
noBaTENH ODPALLAIOTCA K APYIMAM KOM-
CTPYKUNOHHEIM MATCPHATAM.

B nawane |980-x roaos rpynna yue-
HeX nog pykoBoacreosm Bonwdrawra
Dpdensan 8 ANepHOM HCCAEN0BATE M-
ckom wentpe B8 Kapnopys (Depmanng)
paapaboTana TeXHOMOrvIe WAroToRNE-
HHH MHEPOCTRPYETYR, TOMUUHHE KOTO-
pPBIX NpeBLILACT MY Wupiay. Mowso,
HAMNPHMER, HITOTOBHTE HUKCNCBLLE nPy-
Gop wHpHHed § MEKPOH B BeicoTOR 300
Mukpod. PaapaboTannas Ipdensnom
TEXHOMOTHA CCHOBARE HA MPOUECCe, WIo-
OpeTennom panee B Kapncpys ana uiro-
TORASHHE conen ¢ kpuBonukeiinion dop-
soll, koTopeie paoTAKOT KOK MHEEPO-
ueHTpHdyra 0 NOIBONSIOT PAIILIHTE
HIOTONK YPAHA., TOT METON HIBECTEH
non wassanmes LIGA (abbpesmatypa
desienkux cnoe Litographie, Galvano-
formung, Abformung).

Kiak n 8 oGsesmuoil # nosepxsocTHoM
smukpoobpaborre, B metone LIGA we-
nonkIyeTes foTommmorpadms,. Ho sse-
cT0 ODBIMHOTO YABTPRHHONETOBOIO W3-
NYYEHHA, OCHREAKIICTO MACKY, B ITOM
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NPOLUECCE HCNONBIYETCH PEHTIEHOBCKOC
imveHine DoNLIOR FHEPriv, KOTOROE
NPOHAKEET HA TIYVOHHY B HECKOILED LU
MHEDOH 8 TORCTHEIT choll noAMMepa.

"IRCTIOHH pOBAHHKE onacTH VOERNHWOTCR

KHMHMECKHM CNoCoDomM H B pesynsTaTe
nonydaeTch wabno#, KOTOPLIA IETCM
METOOOM ITEETROON THYECKOTD OCaMIE-
Hus (Gabanolormung) Mo®LO HANG-
THATE HUKETEM BN ARYTHM MATCDHE-
nom. Taxus oBpatoM MO#HO NONYYHTE
nwBo CTPVETYPHBIR JneMmenT, nndo
IUTAMA-ITANON AN MOCTEAYHILETD
npeceomanua ( Abformung)

Kak u @ TEXHONOTHK NOBEPXHOCTHOR
mukpoobpaloTe, NONYYEHHEIE METO-
oM LIGA cTpvETYPE MOKHO NOARED-
IaTh XHMHIYCCKOMY TRARRNEHHKD 1R yaa-
MEHHA HHAKHCrO OEERTBEHHOTDY CNOS,
STO NOIBONRET NOAVYATE NOABEIIEHHBIE
HIH DOONGEHBIC CTRYETYPB HA 004-
nowre. Beck 3TOT  TEXHONOrHYecKuR
NPOUECE MOMHO BRNOAHNTSE HA NORENX-
HOCTH KPEMHHEBOND KPHCTAMANEG, YT Oe-
naeT metoa LIGA cOBMECTHMBIM ¢ TEX-
RONOTHAMIT MEKPOaTekTpominkn . [lowa-
cToMIEre spesenn 8 Kapnopyy wiro-
TORTRIOTCR MISCTHEOELIC ONTHMECKHE
npHbopsl, METANMHMECKWE  NATHHEN
vokopesns, TypOHRel W aBurarenn —
TPEXMEPHBIC BAPHAHTE  HEKOTODBIN
KORCTPYRING, RENOTHAEMEY METOUA-
MH DOBEPRHOCTHON MuEpoOGpaboTRK

wboasums LIGA»

Texwonorma LIGA saxonmtes cpenn
NEPEAcHEY MOLNCPAHBECMEIX OPABH-
TENLCTBROM NPOTPEMM, KOTOpbIC 800
#NEl ooecnednTs TepMasHil THaOnpyK-
LNE MOAHLMN B MUKPOMEXAHMKE W Tem
CAMEIM KDMNCHCHPOBATL €€ OTCYTCTBHC
B HACHE MHDOBWX MHISpOR B ofnacTn
snekTpodukl. o mepe cBepT LIBaHHA
HCCNEaoBAHHNI N0 HOBLIN TEXHOOTHEM
AiepHbix peakTOPOs B Kapnepys noanu-
PYIOT sanaTE Gonee 200 cnel#anMcToR B
obnactn LIGA o mukpomexannsu. Tem

BpEMEHEM DHPENBI, OOWH Wi NMEPRLIX

paspaborunkor  TexHonorun LIGA,
ocTashn Kapicpy? npiMepHO ABd road
HAIAN, KOTOa emy He DD npennoesn
nocTofiol pomssocTie, Cefivac on Ja
HIMBETCA pAIBEPTHBAHHEM paboT no
KOHEYPHDVEMUER nNpOrpaMMe B (HREH-
CHpYEMOM NPERNTENLCTEOM HHCTHTYTE
B Malhie

Hecnenoratensceuil nenTp 8 Kapne-
PY3 TOKKE DOMOrANn NEPElABATHE ITY
TEXHOIOrHKD  MACTHBM - OPOMBILLLITEH-
HEIM Gpsam. JIHUEHIHA Ha HCNONEIO-
BANWE COOTRETCTEYROLHY MAaTenToR Dbt
na ssiaand gupse MicroParts — enpM-
CTHBEHHOMY KOMMEPHECKOMY HCTOMHHKY
MHEPOMEXAHNIMOB B MHDE, — KOTODAR
HBJRCTCH YACTHBIM  KOHUCDHOM, CO-
BMECTHO nﬁpamnam—mrm cranenuTen-
FLINT, XIMITECKTIMIL I IDYTHMIT EOMIa-
HHNMHN, KEOTOPBIE MPOIAIOT KOMNOHCEH-
Th LIGA.

Paznutue sukpomexasuen 8 Nepma-
HILN HE OFPARNUMBACTCH TOMLKD TEXHO-
nornefl LIGA. lMNpasuTenscTeo TaKme
BBLIENRET B roa 70 Man, jonn. Ha paiEs-
THE TOrD, HTO OHO HAILIBUET AMHKDD-
CHCTEMAMHN —  3T0  cROcoDpaInasn
acMerks paipaborok 8 obnacTi MuEpo-
MEXAHHEH B 3 ICKTPOHHKEN Oduee PYED-
BOACTEO 10# nmporpamsMol  ocymecT-
BIRET TexHOnOr HMecKHA LEHT]
YDI/VDE — smeseuksil MHCTHTYT, KO-
OpanEWpYIoUnil.  Buaenedne  onaon
ans mEkposexadied. [Tporpasma po
TCXHOMOTHE ~ MHKPOCHCTCM  ARIEETCH
CROCOOPAIHBIM WIOHTHEOMY [UIR COTEH
MANLIY 1 CPpEHNX 'IIIIII'IM W HBYNHO-HC-
CNCOOBATEALCKHY IPYON N0 Boefl cTpate.
Kapnepys 0 Texwonormyvecknll weHTp
VDI/VDE Takke noaroTanTHBAKT
NPEANOREHUE 10 HOpMUPOBIRHKID hOH-
Na B OfMHE MIUTTHADD AOANAPOE ANH pa3-
BN THA ITHX TEXHONOTWA B pamxax Enpo-
nefickorn coobLieCTRA.

OnpeaciedibiM PATPAKHTEAEM fanm
yaeHBX W3 Kapncpys sensercs FedpH
Dyxens, wecrunecsTineTrHiil npodec-

COp WIEKTPOTEXHHKK W1 BUckouoHiHeko-
ro veueepcuTeTa B Mamucone, koToperi

YTBEPHOBET, 9TO HM BINOAHEHK TAKHE
paboTol, KOTOpwE rpynne W3 Kapncpys
clle NPEIgCTORT NoBTOpHTL. B Havane
1980-x rogos [ykens mayan wecneno-
BATH NOUHEPHCTANTHYCCKHA KPEMHMR B
KAYECTEC MATCRUAND AR WAFOTOMTEHIA
MOABSIEHHBIY HIH NOOBHMHLIX CTPYE-
TYP ANs JaTYHKOB. OH navan rMma-
TEABHO HIVIATE — KiK OH BEIDAKAETCH,
WHHTATE MEXIOY CTPOK®» — Bee nyhnu-
kyemuie B Depmannn paboTul no TexHo-
noren LIGA, 3ameqas Boe AOCTORHODE
BHHMAHHA H He 3806IBAR 00 YHHBEDCH-
TETCKOM CHHXPOTPOHE, WCOONLIOBAR-
EMCR AN AHATHIA BOIMOKHOCTH NM-
MEHEHHH PENTTEHOBRCKON nwrorpadvm &
mukposnexTponuee. B nocnensie Tpw
rona Tykens IKcnepiMeHTHROBAN B 06-
macTi Texuonorui LIGA.

Ypoweneu Nambyvpra, nprexasumfl »
CIUA s 1950 r. 8 Boapacte 18 nert, Ty-
EEME YACTO NLITAETCHE NMPHHHINTE TO,
IO OH HATLIBACT “CEPLCIHOCTLIDY HE-
MELIKHY VuenbiX, H CYNTaeT, 9To yonex
BucxoncHHekoro YHHBEDCWTETA CBNIAH C
INHTEALHEMHE OTTIVCEAMN ERpOneicKnx
cneuManicToR. « H mTOOWIPREIO WX HA T,
yTOOM OHH Opank DonondHiTensho 10
NHER K CBOSMY OTHIYVIEYn, — YCMEXBETCR
oH. Ha ero yasanennom paboues crone
BCETOA NMEXHT oepeBAHHLil MONOTOK, M
OH MOCTORHHO (KK CYILA) COPAILMBAET
CTYACHTOB, ONAAALBIIONIHY ¢ OKOHYA-
HHEM MHNAOMHBLY TPOEK TOE XOTH Ol HA
Henenw: oAk BW,  HAKOHCL, 98-
KOHYHITHT o,

Ipynna Tyxens nepuofl WIroTORRNA
Habopsl 3¥G4aTHIN KOMEC HI HHKEIN HHa-
serpom o7 50 o 200 MIKPOH W BLICD-
roft o 200 oo 300 MuEpod W cobpana Wy
HHY CHOTeMbL 3yDuaTeix nepeaaw. B oT-
JIHYHC OT ApYTHX HeonenoBaTeneh, cau-
TAIOMINX, YT N8 MEKDOMEXAHITYECKNX
CHCTEM TPeDYIOTCH CNCHMANEHBIC KOH-
CTPYKIHH, A0anTHPORAHHBE K MAThIM
smacumabas wnennft, Nyxkenn wepanno
HATOTOBHN MEKPOABHTATENL, TPUBORI-
MBI BO BpALEAKE HE CTATHYECKHM
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WIEKTPHYECTHOM, 3 TEME ME MATHATHEI-
MH TOTAMH, KOTODME BpauaoT obkiv-
Hblg¢ IMEKTPOOBHTATENN, HATPHMED B
EYXOHHOM X0M0IHNLEARKE.

Ilpyrse wecnenosatenn wiberaoT we-
NOALIOBATE ANEKTPOMArHHTHEIE CHITHE
IR NPMBEICHIA B THHHMEHHE MANEHBKIX
MEXAHHIMOR, NOCKOIBEY OHH CHITRIOT,
4yTO Npd paisepax okono 100 muxpon
ofuyso cnabbie AMEKTPOCTATHYECKHE
CHTl CTEHOBATCH DABHBIMH WIH [Jame
NPeELILMOT MarniTHERIe. [Nywent yhem-
AeH, YTO TAKAR TOYKR Tpedny cnbou-
HA: HCTIONLIOBAHNE INEETPOCTATHEN
NpM CTONE We HWIKHX HATPNACHHRY,
YTO U ATE AHTAHEA DOAYNPOBROIHHKD-
BRI KpHcTannos, Tpefyer osens Tou-
HBIX ONYCKOR, 8 IAI0DH MEKIY POTO-
POM MEETROCTATHNECKOTO NBATATEAR 0
COTTAIOIIAMI  JNERTPHYECKDE  None
WMEKTROAAME TOM#Hb DhlTh MCHbILE
oaHoro mukpona. Kag yreepsaaet Ty-
Keilh, INEKTPOMATHATHRIA IRATATENS,
EOTOpLIA NMPABOOMTCE B OBRMOKCHNE HE
sHanpmkenHeM, a Toxom, Gyner pabo-
Tocnocoben MpH ropasno Sonwwefi we-
NAYIHE 33I0OPOB W PAIyMHBLIXN YPOEHAX
MOILHOCTH,

OpHaKko INCETPOMArHHTHLIE OBHIA-

. TEMH HENLIA HENONMKIOBATEL CORMECTHO T

HEKOTODRIMHE THIAMH OOMYIPOBOIHH-
koBEIX cxem. M 0o cux nop xpowcaHsic
3y0uaTLIC MEXAHHIMBI, MPHBOOHMEIC B
NBIKEHNE TAKHMH JBHTaTEIAMM, 00J-
#HB CODHPaTHCA BDYYEYI, 4TO OveHE
cnoxno.  «HIroTORNEMAE | METOOAMMH
TEXHONOTHI MHEDOCHCTEM HEThIPEXCTY-
nevyaToro  IVOMaToOro  MEXAHHIMAE —
ITO  NPOCTO  HeNenHua, — IARBIRET
Boasdranr Mesu, posrnasnarouil pa-
foTa no Texnonorun LIGA & Kapncpys
H CYNTAaIOUWEHA, YT0 NONBTEH EONHPO-
BATH B MHEpOMacinTabe o puHBIE Mexa-
HitIMbl METOIHYECKH HEeBepHB, — Myxa
HMEET COBCEM HHOC CTPOCHHNE, YEM CIOH.
CylecTayoT cepheitblie MPHYHHLI, MO
KOTOPLIM Bkl HE MOMETE YMEHBIUNTE
CAOHE 0 MIVUTHMETPOBLIX PAIMEPOR M
HE MOMETE VECIHMATE MYXY 00 NRTH-
METPOBOR BETHYHHLID.

OnHako coenannsic W3 METANTA SMEK-
TPOMArHNTHIE OEHFATENN CMOTYT HC-
NONKIOBATE BCE NpeliiMylnecTea Manof
sMacchl Mukpomanni. T'ykens nonaraer,
YTO OHH MOTYT A0CTHYE GANBLINX CKO-
pocTell BPALICHUA, YeM IIEKTROCTaTH-
ueckie — [0 Miimionos obopoToB B
MHHYTY. «f HANCOCh, 9TO OT MCHA HC
noTpedyeTca cAENETE ITO K MOMEHTY
JANNTE  OAnnosas, — wyTHT Tonn
Kpucrencon, crymedt [ysens. Kpn-
crencon  paspabaThiBacT  MHOTD3INE-
MEHTHLIA THHAMOMETD, KOTODRIA MOr
O51 OOHAPYAHEATE HIMCHEHNE CKOPOCTH
BpallieHiis BCEr0 HA HECKONLED obopo-
TOB PH CKOPOCTAX COTHH THICAY 00opo-
Tos B MHHYTY, Taxof npebop obecnesnT
BOIMOMKHOCTS HCCNEIOBATE HeDonslloe
BAHAHHE TPCHHA H APYTHX cnabdmx -
dexToB.

OcHoeras uens [ykens — coanaTth
npubop, xoTopuil KTo-TO DyOET NMoky-
nate. Boennoe senomcreo CHIA npo-
ABEHTO HATEPeC K KpolliesHLiM TypOume i
TEHEPATOPY, EOTOpWA Oyamer mwpaba-
THIBATE NOCTATONHD SHEPTHH TR THTA-
HHA MHEPOCXEMEL, ECITH HM MTPOCTO pai-
ssaxupaTe B Boiayxe Fuie Gonsiuas kos-
KYPEHIHA (UKHIASTCH HA PhIHES HAKOTH-
Teneil na MarneTHEX guckax. B Anssma-
OCHCKOM HCCNENOBATENRCKOM UCHTpE
dupaer IBM B Can-Xoce (wrr. Kanm-
dopiis) paboTaeT rpynma yueHbix, KO-
TOpan IANHMAETCH OPHUBOLAMH  mn
VIPaRIEHHE NONOKEHNEM TONOBOK Mifc-
KOBOIA M MHHHATIOPHEIMH [ABHFATENN-
MH I8 BpalesHn muckos. 31H paborn
BEYTCA COBMECTHO ¢ rpynnod Tykenn
i3 Buckoncwicxkoro yuueepentera. [y-
Kene aoxonoosany wehpot 8 50 mnp,
OOMA, — TAKOE EXeroHeifl 1OX00 npo-
MBILLACHHOCTH HAKOMWTENER Ha mMar-
HHTHEIX OMCEaX. « H roRapI0 CRBOHM CTY=
OCHTAM, YTO OMMITAK NOTYYCHHN MpH-
smepio 10% oT 3ToR cymmel ans moch
NCHCHW®D, — WYTHT OH.

Moeenenne Nykens xax Ok onposep-
raeT cam axT HanHuHA npobnes dik-
wacuposaias B CHIA  Texnonorim
LIGA W npyrux Hecnenosaiinft no Mk
poMexanmne CHHXPOTPOHBE BBICOKORH
FHOPrHE MR PEHTTEHOBCKOR MHTOIpa-
il — 370 ONeHb  AOPOrOCTOSLIHE
YCTAHOBKM, W JU/IA MOOCHCTA BCEX TaKHX
canxpoTporos B CUIA xeaT™WT nanbucs
oaHolt pyEn. CTyaeHTRI-CTAPILIEKYPCHM-
Kit B BuckoncHAE 3aCTErHBAIOT CHOM Ce-
LOAEKITH TPHMEPHO B NOTHOYD W CHE-
MAIOT MX B BOCEMB HACOR YTpa, Koroa
OHH BLIHY#IEHL MPENOCTABNATE CHH-
XPOTPOHHLIA MYyMOK NPYIHM  FPYTINAM
HCCnNenoBaTenen.

T'ykems yXaiwlBaET, 4TO € MOMOLIEIO
Texnwonoriun LIGA mMo%HO BREMYCKATL
ThICHYH HEOOPOrHX netaneh Gnaropaps
npumenenmio paspabotannoro s Kapne-
PY3 NPOLECCA NHTRA MO pasgednes. Ho
AAMEe B ITOM COy9ac HEOOXOAHMD KAK-TO
BOIMECTHTE OFPOMHIEIE DACKOME HA HC-
NONLIOBARKE JOPOrOCTORLIHX YCTAHO-
poK. I'yEenh NMTAETCA COAAATE OPramn-
Ao pmecte ¢ depmof Ford i apyra-
MIl KOMOAHHEMH, JARHTEDECOBAHEBIMH
B paaenTn TexHonormn LIGA. Ho, no
CNOBaM OIHOrO HEIEPanLHOro YHHOR-
HHE3, TIOKA 23Ta TPYNNa IAHEMAETCH
Tonkko Gecxoneunkivi gebaTamu,

Ceromis  BHCEOHCHHCKHR  YHHBEDOH-
TET — CAWHCTBEHHLIN -aMEpHKAHCKHA
YHHBEPCHTET, BORMeYeRHLIA © paboThi
no Texnonorud LIGA. Omnako Jlywan-
AHCKHA TEXHONOrNeCKkHil YHWBEPCHTET
Hayan opMHpoRaTE DONLLIVIO WoCne-
JOBATENLCKYIO MPOrPaMMy Mo MEKPO-
MEXAHHKE, B EOTOPYK) BEKIHOYEHE M
LIGA. PuHaHCOBAR NOMOLTL B DAIMEDE
10 mumi. mond. , koTopyro obewan s ae-
anTe W denepaneroro SiomweTa cena-
Top of wrata Jlywisana bBewnerTt
JisoHcTON, NpeIHaIHANERA IR TOMD,

yTo0s NOIBOMNTE IUTATY MOOHATHCH
BRIIE r0 IKOHOMHYECKOR 3aBHCHMOCTH
ot nedTi it rasa. Ho stoT yposess -
HAHCHPOBANNA, NpPeBLIUAMOUER T
CPENCTHa, KOTOPHWE MONOHAR OTPachs
nonyuaeT exeramio oT HausoHansuoro
HAYYHOro HoHNa W APYTHX NPasHTeNk-
CTBEHHBIX WCTOMHWEOR, BOI0YIHA Hero-
noeanne cpem Homes WIBECTHRIX HCone-
NOBATENLCKHX TPYNT, KOTOPLIC KAN IR
rog GoproTes 3a soaobroBNEHNe Cybon-
o passepos B 50 Teic. pomn.

Comunrensio, ato CUIA coxpasaT
MUHpYioiee nonoweHne B gyHiamen-
TankHLIX Hcchenoeadusx 8 obnacTw
MHEPOMEXIHMKN. YHHBCPCHTETHI, JaHH-
MEIOIIMECH TIPOTPAMMAMI N0 ITHM Tex-
HONOTHEM, YWE HANPABHTH CBOHX Bhi-
NYCKHIKOS B TAKAE HIBECTHEIE KOPOOpa-
uni, kax Ford, IBM # Hewlett-Packard.
Omiaxo cCTpane He xpaTaeT obuicHauno-
HAMBHOTO ~ MEKOTPacnesore  corna-
LLIEHHS,

Tem BpeMcHenst STIOHCKIE QHPMEL CTa-
HOBATCA HCTOMHHEOM HOBBIN H300peTE-
nni B 3Tof ofnacri. Mx BoonenosaTeny
NpecTaRimi Ha Npouutaroaneit konde-
pes 21 Texunueckyio patoTy no ITof
TEMATIKE, B TO HPEMA KK OT aMEpHKEH-
cxitx Kommanni Guino Tankko |12 paboT.
MEsHaTIOpHLIE NATIHEH N MPHBONK
APHHECYT HECOMHCHHBIC BBITOLLI ANOH-
crOll npoMBILLINEHHOCTH, OcobeHHD ©
YYETOM €€ IHIHPYIOIIETD MONOWEHIS B
obnacTn GeITOBOR ITCKTPOHEEH, pobo-
TOTEXHWKH, MEKDOINEXTROHHER H A8TO-
mobHNeCTpOEHIN.

Anonckoe npasdTEnbCTRO NPUIAET
TEXHONOTHAM COIMAHHR MHEDOMALIIHN
CTATYC HANAOHAMEHOTO NPHOPHTCTA
MusncTepcreo anaimell ToOproanM M
npomMumutennocty (MBTIT) & 1991 .
OOLARHIO O PAIBEPTHBANNN TECATHIIET-
Hell MporpaMMEl IO MIKpoMexanine of-
el cTorMocThio akono 200 mawx. poman.
bBymyT dumancnposaties paipaboTes
MUENATIOPHEIY DaTYHEOE W NPHBOOOE
MK WITCTORNCHHA PoDOTOR, CEIRLIHY
1a cocToaHresM TPYOONpoBOnOs, W «Yhi-
HBIX» KATETEPOB CO CRanbneneobpaib-
M PEILAMH 78 MEKpoxHpyprum. Ha-
BECTHO, 4TO MPOSKET PAIRATHA TEXHON0-
riifl MHEDOMEXAHHER ABIHETCH OIHAM
i3 mepesix Gonemmx npoexTon MBTTI,
B KOTOPOM PaIPEilacTes YNACTROBATH
AMEPHEANCENM  Kommaniss. Hanps-
sep, dupme SRI International 8 Meunno-
Mapxe (wit. Kanudopuws) Gein opeso-
CTaBICH IAKAT HA WITOTORNEHHE HCKYC-
CTBEHHLIX MbIHEMHEIX BONOKOH W3 37eK-
TPOCTATHYMECKHK TIPHBODOBN M WTEcTo-
MEPHOrD MaTEpHAna THOA  NONH-
ypeTaua.

MBTTI] Tak#e BOBNEYEHO B NOKA 4TO
ManoVCneliibe NEPErOBOPLM O Npeno-
CTERNEHHH KOHTPAKTA HA HITOTORNCHHE
CHCTEM YIIPABTEHNS JUTH MUHHATHODHbIX
Mammni xoMmoannn Texas Instruments.
Fra Gaaupyrotiasca B Jainace KOMIaHHR
HIroToENNa, No-ENImHMonMy, nanbonee
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HIBECTHLIR ONLITHMA obDpaiel MHEDO-
MEXAHHMEeCKOR CHCTEMBI: MATPHUY H3
NBYX MHIMHOROS METAMIHYECKHX Iep-
KN Ha KpesudesomM kpictanne. Kaxgoe
IEPKANO MNOWANLD B 16 KB, MEM MOXCT
OTENOHATRCH B MONOMCHHAR 4BKAIONE-
HO» W WBEIKTIONEHO®, VITPAANRR TeM ca-
MbiM BETHYITHOR CBETOBOTO MOTOKA, OT-
PAEASMOND HA IKPAH (HCTCA,

Mporpasmya MBTIT] oxpaTmisacT He
TONLED MaccoBOE  NHTOrpadireckoe
APOHIBOICTRD HAMENHA W3 KDEMITHE, HO
it Boneiuol HAGOp METOODE HATOTORNTE-
HilA KpoilcdHBIN geTanell v MeTanna W
MASCTHER Ny TeM 00paloTEn pelaHHeM 1
WHPOBAKKE KEXOOro OTALILHOND Ane-
senta.  Tag, komnaums  Sumitomo
Electric Indusiries, nepsas 8 AnoHum 18-
aasancy Texunomorvefl LIGA, Gyaer
NDHMEHATE €€ [N HITOTORNEHHA Ma-
NEHBKHY  KepaMMYeCKHx  Mukpodionos
nna polfoTos, CNEANILHY 38 COCTORRMEM
TpyGonpoROAOE,

C npennoweHHaME NPHHATE Y4acTHe
g nporpamse MBTI obpaTinocs oxo-
no COTHH KOMMauwit, OaHaKo W3 3ITOro
kommiecTra Guina oTobpana npHMepHO
HETREPThH. XOTH HEKOTOPBIE HIBECTHLIC
HNDHCKHE KOPNOPALMI ¢ ONPEneIeHHbIM
HHTEPECOM CICORT 34 PAIBHTHEM ITOTD
NPOEETa, OHH NPOOIONHAOT POKYCHpO-
BaTh CHOH }"l;.'l.!.l'l]l.ﬂ' HE TEXHONMOrHAEX MEa-
Hugeckoil obpaboTen kpesuns. Hexo-
TOPSIE ANOHCEHE YYEHBIE CYNTIRIOT, 4T0
METT] peumno se duHaHCHPOBATE pa-
BOTE 00 KPEMEHEBOR MHKDOMEXAHIKE
AR Toro, YTobkl paspyllMThL BOCYATIC-
HHe, DyaTo snoMHUL KONUPYIOT M BHe-
NPRIOT PEayNBTATE HOCHELOBAMUA, Abkl-
nonuenix B CHIA; 310 MueHHe Beerna
COAAABANO HANPAXEHNE B TOPTOBKIX OT-
HOWCHARX IBYX CTPaH.

B ¥rofl nporpaMme yYacTBEYET i Mito-
ronpodunbHsll INEKTPOHALI  THIAHT
Hitachi, xoT®s B cBONX HCCNENOBAHHAX
OH AEnacT ynop Ha paboTy ¢ KpeMHIEM.
D7a diipMa YBCIHUNATE WTAT CBOMX HC-
chenosatench B oGnacTH MHKPOMEXAHH-
KH C METHIPEX 10 JECATH HET0BeK W BEI-
[NemHna ITOR TPYTNE HOBYH «HHCTYIO
KOMHATY® H TEXHOMOrAYECKYIO NHHHID
Mo TPOWIROOCTEY MOMYNPOBOIHAKDE.,
Hitachi yxe nobunmack nepesix peiynk-
TaToR B 3TOR ofnacTH, MIrOTOBHB
onkTHBIE ODpasukl NATYMEOD YCKOpE-
HHA, KOTOPEIE OHA TOCTARNACT AETOMO-
OHNBHEIM KOMITIITHAM,

Bosrmasnmiouid nabopaTopHio Mik-
pomexaHskn Kansyo Caro nocTORHHO
ofyuaeT CBOMX COTDVOHHKOB BCEM
CMOGKHBIM HIOAHCAM ITOH TEXHONOTHM.
Kaxnble NBe HEDenM O OPraHHIveT ce-
MHHAP, HE KOTOPOM HATHAMEHHBLIA CO-
TPYOHAK FPYINE IOKTAIRIBACT O Hopoil
padoTe B 3mofl obGnacTi No MaTEpHANAM
nocnentell TexHHYeckoR KoHbEpesLMu.
B orniune oT «yERBEpCHTETCROR Y Hay-
KW paipabarTeBacMEIC J06CH MTPOCKTEI
TECHD CRAMAHEI C HCOONBIYCMEIMH B
dwpae Texnonorissil, Pasiee 8 3ToM ro-

oy Cato BLEICTVIHN Ha MEXRTVHAPOIHON
KoHQepeHUnl ¢ DOKMANOM, B KOTOPOM
OBIN NpefcTaEied HOBLIA THO MHKDO-
KNanafa ans TOYHOro YOpasnenHs Ko-
NHHECTBOM HATHETASMOID B BAKYYMHYIO
Kamepy rasa. Takol konTpons Heobxo-
IHM A8 OPOUScca OCAMIEHHA HA Noa-
NOAKY CNoes TOMUHHOR B OIHH WIH He-
CRONBKD ATOMOB, NPHMEHSEMOro NpH
MPOHIBONCTRE OONYIPOBOAHMKDB, B KO-
TOPBIX  HCOOMBIYIOTCH — KBAHTOBLIC
sbderTe.

B 10 spema kak Hitachi coanaet ana
PAIBHTHE  MHKDOMCXEHWEH  YHCTYIO
KOMHATY, NHOHED MHEEDOMEXaHHEN
CUIA ceopaunsacT ceo paboTel B 3TOR
ofinacti, ATET Bell Laboratories Geina
ONHON 13 NePBLIX KPYNHBIX KOMIAHENH,
saswBuIHNCE pafoTamMu Mo MAKPOMEXa-
AWKE, H Tenepb oaHoR W3 NEPRLIX BRIXO-
OHT M3 Mrpbi. Yuacibie Hi XomMieTckof
naboparopun  ATET (mr. Heo-
[laepcu) uIroTOBUIN OUHH I3 NepPEkIX
BRALLAMOILHYCE MEEPOOBATATENEA, TPO-
Benl dyHaaMeHTANbHEE HCCNENORARNE
N0 MONHEKPHCTRLUTHYECKOMY KPEMIHIO H
CKOHCTPYVHPOBANK «KAMAOUMACRY TRi-
raTenk, B KOTOPOM ONA YMEHBIIEHHS
TPEHHA pOTOP HEPErYMApHBIM obpaiom
BPALIBETCH B CHOEM MOIIIHITHNEES.

[NMporpamsa NO MHEPOMEXAHHKE CTR-
na #epTeof WAPOKD pAIPEKNaMHpO-
BAHHOTO PEIUCHNA PYKOBONCTEA bHpPMb
ATET cyIuTh CIHWIKOM LIHPOKHA GpoHT
CBOMX HAyuHMX Hccnemosawwit, B
1991 1. mocremHiit COSNHATHCT MO MITK-
posexannke Kafirem Tlefibpien nepetuen
Ha ApyTy paboTy nocne Toro, Kak N8Th
ero Konner Gunn NepeseTensl B APYTHE
OTAENE WA BOODLE YIONH W3 iMpMBL.
leftGpuen 8 cepemme 1980-x ropoe 1a-
HiManca ofmefl xoopauHanked pabor
no mMukpomexainxe 8 ATET,

Yepes ron nocne Toro, kak NefiGpaen
nosriyn AT&T, emy OuinH Depenabs
Opajuwl YNPAETIEHHS MPABHTENLUTREH-
noft nporpaMMoll, YTO JAND EMy BOI-
MORHOCTE CROPMHPOBATE dantHefwnA
EVPC PaiBdTHA  MHEPOMEXAHMEH B8
ClllA. Hosas pabora TefiGpHena n
ATEHTCTBE NEPCNCKTHBHBIX HCCICOOBE-
TENBCKHX MPOLKTOR MitKUCTEPCTRA 060-
potb (DARPA) sakmoqacTcs B NpHIa-
HHH DNpaxTHYeckol  HanpasNcHHOCTH
AFALEMHMECKEM  WocnenosaEnsm, «B
ONpeOcNeHHOM CMBICTC «METOBBRIA Me-
CALY MHEDOMEXAHHKH VHE JAKOHYHNCH.
Jwoan ve GynyT Gonelue NNaTHTE Oc-
HbIH TOMRED 33 TO, 9Tolb MONYYNTE 8
CBOE PAcTOpAMEenNe ouepeHyio 3adas-
HYH HIPYIUEY®, — rosopuT FeiiGpren.

Mporpasma DARPA — ato  kpyn-
Heflan no obsemy exeronHoro dMHaH-
CHPOBAHMA NPARHTENECTREHHAR NPO-
rPEMME N0 PATBHTIID MHKPOMEXAHHEN
B CIIA. Onnaxko BminencHubifl HA TPH
roas OERIUATHMITRORHER GlomseT
oM NPpOorpaMMBl HEHO HETHAUNTENEH B
CPABHEHHM ¢ TEMH CPENCTEAMM, KOTO-
puie BhiensoTes B Nepmanni i Ano-

HHH s passuTis sToft obnactu. He-
CMOTPH Ha 3T0, Hainavenwe efibpuena
HBARETCH YAAYHBIM, NOCKMNILKY OH MO-
AET BLIMOMHHTE TO, 4TO HUKOrDa HE 10~
CTYNHO NPOCTOMY SHHOBHIKY. Bo BpemA
cooell paborw B ATET on nposen mMHo-
MECTBO CEMMHAPOR, HA KOTOPLIX DOBAC-
uan ocobennocta pabor » obnacTi Mux-
POMEXAHHKN OPYIHM YuetbiM, Mota Go-
Net BRAHBIM SEASCTCH TO BPEMS, 9T0 O
npoeen B nabopaTopui.

Ips co3nanMe MHEKDOIBHTATENS B
Bell Labs INeitGpuen cronksynca B npo-
Gnemami, CBRIAHHBIMHE C «IBYMEDHOC-
Thi0¥ MHEDONPHBONA W © TPYIHOCTLED
PAIBHTHA JIAMETHRIX CHIT B MEXAHITIME,
INaMETP KPYILIX DeTaNef KoToporo He
NPEBLIMIACT PAIMEPA OCTpHE Oynaskm.
IMo3ToMy BMECTD HITOTORTEHHA MHHHRA-
THPHBIX KOMAA GOMBIIHE OPOMBILLTEH-
HEIX MEXZHHIMORB, WMes JanimacTen De-
pit I'ywens, NeRGipwen numaeTes coajath
MHKPONPHBOAL, B KOTOPBIX HCTOML3Y-
IOTCH OPEMMYLIECTES ONOCKOrD  ME-
pay, COUTERAEMOTO TEXHONOrHed no-
BEPXHOCTHOR MHEpOOGpaboTEM.

B noxy nocTModepHRIMa

Muorse ux 3Tux noeil OpNH peannio-
BAHLI B TEYEHHE NO/A, KOTIAa TONLKO 4TO
ocrasupiunil Bell Labs IefiGpien Haxo-
nunes B TROpYCCKOM otnveke B Muern-
TYTC NpoMeliiinennof naykn Toxuficko-
o yuueeponTeta, «Morosoft mTypm»
coRMecTHO ¢ Xuporokn OymEnTa, Beny-
UMM ATOHCEHM CTIEMHATHCTOM MO MIK-
PONPHBONEM, W C OPYTHMH HCCNEL0Bd-
TE/RMH NPHBEN K COIMAHHIO PRAA NPH-
Bopoe, koropuie Yapny Yanauu enpa
nn mpsHan Gs 33 MexaMIMEL MesmBpa-
Hisl THAMETPOM B HECKD/IBKO COTEH MHK-
PON, TIOIHAMAKIIHEC # ONYCKALIHECS
K MOBEPXHOCTH KPHCTRNNA, KAk Kpowiey-
ibie #abpnl, kaKk O COCTABNCHMLIE 13
CONYER NAPANNENOrPaMMbl, KOTOphIE
MOIYT PAciUHPATLCE H CKHMATHCH B
caoux Bepunnay, (Kpome Toro, $yasn-
TA CAMOCTORTENLHO HICOTORHA NPHBO-
Abl, KOTOPEIC IAKPYYHBAKITCA M PACKDY-
YHBAKOTCR MPHMEPHO TAK Xe Kak pe-
CHUuKY NPOCTCfWUNK  MAKPOOPTaHm:-
mMOB.) MuokecTBo pacnonomeHHEIX Ha
NOBEPXHOCTH  KpMcTanma napanneno-
rPAMMOB MOKCT PAIBABATE NOCTATOY-
HBIE YCHITHA, 9TOOE YOPABNATE IRHWE-
HHEM ropaino GOmeumy mo passepas
CTPYETYP. «OTnensHisii NPHBO CaNL-
KOM NPHMHTHBEN, HO BMECTE OHH BELYT
cefiM KaX HOCTATOMHO CHOKHEIA MpH-
Gop», — rosopuT FefGpuen.

MsenHo napannenorpaMmil, o sMHie-
rno Nefibpiena, HENSIOTCE TesM THNOM
OpUBOLSA, EOTOPLIR MOMHO HCOONBIO-
BaThk & Bell Labs nna mexamiveckoro ne-
PEKNIOMEHHA ONTHYECKMX CHIHANOR, Hi-
Deran  weobxomumocti npeobpazossi-
BATEH DITTHYECKHl CHTHAN B INCETDHUYE-
CEHA MMNYIEC, 4 38TeM BHDBbL B ONTHYE-
cknil, kax 310 nenactes cefluac. DefiBpu-
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en Beput, wro B Bell Labs Gyayt
BRIHYMOCHE! BCPHYTBCA K PRIBHTHIO
sukpoMexannen. W neficreuTensio, B
KOHUE heta npownore rooa NeRBpien
nocetun Bell Labs nnm Toro, utobui
OIMPaHITIORATE NPEICHTALHKD NpOrpaM-
miul DARPA.

TlefiGpuen obwAcHHN CcBOMM OLIRILINM
XOIACBAM  CYIIHOCTH  MPOTPaMMBl
DARPA, koTopas DO/TEHA JSCTABHTL
wecnegonaTenell nNepeBecTH OMBIT, Ha-
KONNEHHbLIA MOOaMH COBEPLIEHCTROBA-
HHH TEXHONOrMHR MUKPORITOTORIEHIA, B
NPakTHYECKHE MEXAHNIMEL 1 gaTunkn. B
PaMKAX NPOTPEMMB YHKE JAKTHOMCHE
CHeayIolHe KOHTPAKTBL:

* Coananne CAMOrD SYBCTEHTENBHO-
ro naTiHER yokopesnua. Vuenwie Kop-
HEANCKOrD YHHBEPCHTETA NOTPaTHITH
Gonee 6 et va orpaboTey M yny4lIeHHe
MEYATLHO HIBECTHOTD cBOSH Tpynoem-
KOCTBMY MPOULECCE HITOTOBNEHNN 3Tie-
MEHTOB JATYIKOB 0 NPUBOLOB [AN# CKa-
HHPYIOLIHY  30HN0BBIX  MHEPOCEOTIOR,
MOIBONAOMNK IANHCATL HAIBAHHE KOM-
naHNKM OTnelbHBIMI aToMaMi. Ecnin we
BOTHHKHET HHEAKHY HENPETEHACHHbIX
3aTpyaMeHnf, Tpynna sccneacsaTencH
Gyner HCNOMNBIOBATH MATPHLEL YYB-
CTEHTEMLHEIX «HTONOKS QMR PErHCTPA-
oNi mEpeMCIlCHAR BoOnL MoDol H3
occll, BBIIBAHHEX CHIAMH BEITHYMHOH
OT MUNMHOHHBIX 00 OCCATBIX mDonef
YCKOPEHMA CHIB THR#CCTH. Taxkofl npu-
Bop moweT cTaTe ocHoBol AnR co3pa-
HHA SCKAPMAHHOIO» BAPMAHTA MHCPLH-
ANBHOA HABNMALWOHHON CHCTEMBL C Ta-
KIMH %€ NAPAMETPEMI N0 TOMHOCTH,
K@K M ¥ CHCTEM, HCNOIb3yeMbiX cefigac B
ABHALLHH 118 TOYHOID ONpPeleIeHHn Me-
CTONOIOKEHRS CAMOeTa B Niobom pait-
oie Jemmi,

& [Ipubop painepom © HapydHbIE 4a-
Chl, COCTORIINA M3 HECKONLKHX KPHCTAN-
nel, mamepsomnx Bomsuofl nabop na-
pameTpon (BapomMeTpHuecKOe NaBNEHIE,
TEMNEPATYPY, BIAKHOCTD, Teorpadirie-
CKOE MECTOMOJIMMKEHHE H HATTHYRE Onpe-
NENEHABIX TAI0B, HANPHMED OROKCHAOA
yraepoaa). Taxoh npuGop MokeT HAHTH
IHPOKOE MPHMEHEHRE B 3APAROOXPAHE-
HIH, MPOMBILLICHHOCTH W NP ABCTaH-
UROHHOM CHCHMCHHH 18 NapaMeTpaMi
oEpyRalomefl cpenst B 3konorui. Kpo-
M€ TOrD, 3ToT paipabaTsipacmbii B Mu-
YHIAHCKOM YHWBEPCHTETE TPOCKT MO-
¥ET CTATE Npemoanell K NOABNEHIH HO-
BOTO HANPABICHHA B IPOCKTHPOBAHIH C
HEMONLIOBAHHEM KOMMLIOTEpOB. [azo-
BLIf OATYME KON HACOC CTAHYT clue
OOHHM CTAHIAPTHLIM KOHCTPYELHOH-
HBIM 3lemedTOM B GubBIHOTERE Npo-
IPEMM KOMIBHOTEPHOTO NMPOCKTHPOBR-
HIH, TAKHMHA e KaK TPAMINCTOD H KOH-
OEHCATOR.

* PaapaGatsieaemui 8 Crandopa-
CKOM YHWBEPCHTETE NPHBON, ABHKEHHE
KoTOporo Oyner nNpPOWCXOOWTHL B Ha-
NPaBNeHHH, NCPNCHOANKYIRAPHOM No-
BEPXHOCTH KpPHCTAMNa. TaxkHe BepTH-

KaflbHbIE wlUTHIPHY MOMHO Oyaer Me-
NONL3I0BATE IR IAXBATA H MAHUDYIH-
poBaHUE GHONOIMYECKHMH TEAHAMM WK
anA nepeselleiin HebDonbwmx 0OBeK-
ToB Takum obpasom, kax ecnm Bbl oHK
OBHTANHCE BOONL Hexoel acDopousol
JIHHHH®,

Kax =macre napyrofi nporpamsssl,
DARFA dmmancHpyeT IKCTIEPHMEHT, B
KOTOPOM CTRPYKTYPSI, NONYICHHBIC Me-
TOAOM NoOBREPXHOCTHON MiEpooGpaboT-
ku roe-nubo 8 CILUA, obpabaremannos
G4 COBMECTHO HA NONYTPOBOANHKOBOH
verasosxe 8 Cenepuof Kaponuue, 3tor
IKCNEPHMEHT, aHANTOrHYHEIR TpoTrpam-
se DARPA ans mukpoanexTpoHHOR
NPOMBILEHHOCTH, MNOKAXET, OOCTa-
TOUHRD NIl COIPENa HOBaR TEXHONOTHA
ans  Toro, YTobLl MMENACE BOIMOM-
HOCTE CAMOCTORTENLHDN paboTm yoTa-
HOBKH, I[IE MPEOnpHEAMATENN H yuycHuIE
cMornn Gel 3aKaILBaATE HebomLLIHe 056-
PadilE MEEPOMEXBHHYECKHY CHCTEM 38
yMmepernyio naary. Tax kak MHKpOMexa-

Hayka i

HHER BLIPACTAET HA OCHOBE MHKDOIIEK-
TPOHHKH, nporpece B 1ol obnacTi Mo-
#HeT DBIThE BECHME CTPEMHTENBHLIM.
aHam HEe HYRHO JAHHMATHECH NOCTPOe-
Hilem  Hukakofl wndpacTpykTypmn, —
ropoput FeftGpuen,

Oauaxo ITH DOBOL HE YCNOKAHEANT
Bcex ckenTukoB. Bo spems nocnenned
noeigxkl no Fepmannn, Fenpn Tyxens,
BETHBHBIA  CTOPOHHIK  TEXHONOIHN
LIGA, onaTe oTeedan #a deiabowusi
BOMPOC O TOM, IR UEro MOTYT NPHTD-
IONTBCR ¢ ABMTaTend-nbinwikd. Ty-
KENE NPUILIBAN K Tepnexnnio, obnacuan
cofpaBiiMMeR  NPOMBILITCHEIKAM 0
VUEHBIM, YTO OHH MOTYT JAHSTBCH No-
cTapxoil MHEpoOBRHraTenci cefivac Hau
noagnee, B nsobom caywac onn GymyT
MPHHOCHT® nons3y. OoHaxo mywme no-
OOWOATE HEMHOTO. « Boe 18RHCAT OT TO-
o, — 3A8BHN OH, — HA YCM Bbl MPCIno-
ynTAETE CIANTE — Ha cTapoM wl0row
wim wa «Mepoeneces,

obuecibo

ITomepauubii paii?

E YEPE3 HECKONMLKO net nocne
NOBCEMECTHOID PACTPOCTPAHCHIA
nessnnEa B 1940-% ropax NoRBHIIHC
nepasie coo0LUeHNs O TOM, UTO HEKOTO-
puie EonoHuN DakTepnil OKaILBAKYTCH
prIMCTEHTHEIME (YeTORUMBRIMN) K HE-
smy. M, no mepe Toro kax BXOANNH B
npakTHky Bonce MOUHBIE Al THOHOTHEN
— CTPENTOMBLHH, TETPAUINKIHHE W XN0-
pampennkon, ¥ DaKkTepii paiBHRANACE
PEIHCTEHTHOCTE H K 3THM Npenapatam,
B sacTosllee Bpems BakTepii i rpube,
CTaBLINE YCTORUMBEIMI K panee hbex-
THBHBIM TCKAPCTEAM, BRICTYNANOT NMpH-
YHHOM CMEPTH J0OCH ¥ YBEIHYCHHS Me-
OHLHHCKHX PACXONOE BO BCEM MHpE.
Kax ropoput C. Jless n3 Yuusepen-
Teta Tadrca, 0o NOCHEIHErD BPeMERH
NEKAPCTBEHHAR PCINCTEHTHOCTE GOMB-
el yacTeo urnopuposanacs 8 CLILA,
NOCEONLEY Bpaqyd OuINH YBEPCHEL, 9TO
MOTYT NonyuuTs nobeie anTubuoThrn,
B KAKHX BOIHHEHET #HeoBXooMMocTh.
Onn  OKa3ANECcE Henpassl,  YcoToiwm-
BOCTL Kk fNexkapceTeasm  obuapymunacs
TIPAKTHYECKN ¥ BOEX MHKPOOPT aHHIMOB,
KOTOpPKIE HOMbITaN Ha cebe poineficr-
Bie aHTHEHOTHROB, — OT COOePEainx-
CH B Nuille NATOrCHOR, TakWMx, Kak
Salmonella, 10 nepefaoiicR HON0-
BhIM MY TeM MUKPODOB, TAKNX, Kak Neis-
serig gonorrhoeae. B Bonsunnax CIHIA
cefiyac ORBAIOT CNYHaN CMEPTH XHPYD-
THYECKHX MALHEHTOB OT PaHERbIX HH-
hexintil, REIIBBAEMEIN IHTEPOKOKEAMH,
PCIHCTEHTHRIMH K HECKONTLEHM Painmy-
HLIM JCKAPCTBAM. «Y ITHX nroacH Her
OOLEKTUBHBIN OPHYMH  YMHPaTh», —
noauepkunaer [1. Wlnec w3 Meonums-

CEOTO UEHTDE Y IIpaBNeHIR N0 ACTAM Be-
TepaHos B KnHenenne.,

H xors uspexuno, OKaIaBIUYIOCH
YOTOIMUBOMN K KakoMy-nildo NeKapcTey,
YACTO MOMKHO DNOOABHTE ¢ NOMOLIE
OPYTOro — KAk npasuno, Gonee noporo-
0 — NpenapaTa, YHCI0 NATOrenos, pe-
IHCTEHTHEIN K UCHOMY pPRIOY NEEAPCTB,
pce yoenuuueseTeR. B orevenne 1980-x
ronoe no scell nnaneTe HabmooanHcL
BCMBIUKH OWIEHTEDIH, XONEPE W MHEE-
MOHHH, OTIHSABLIHECH MAOKECTBEHION
NEKAPCTHEHHDI PEIMCTEHTHOCTRIO. A B
nocnenmne ABA roaa Meannmumckan of-
wecTaennocTs CLIA Guna notpacesa
BOIHHEHOBCHHEM MHORCCTBEHHOA ne-
xapcTBeHnof pesncrenTiocT ¥ Myco-
bacterium ruberculosis, CynTanock, 4To
yToT BOABYANTENL TyDEpKynesa yke He
NPCOACTARNRCT OMACHOCTH ANR ¥uTeneii
pasenTeix crpan. Onnaxo 8 1991 r. coy-
uau Tybeprynea, yeroflaMeoro ¥ ooHo-
MY I HECKOBKUM fekapoTaanm, Gulon
laperucTpupoBadL B 36 wrarax.

PeascTenTHocThs TyBepiyneinsix Ba-
UMAN K JNEKEPCTBCHHBIM  CPEncTBinM
BECHMA TPEBOMNHA, NOCKONLEY 8 OTIH-
HHE OT MHOIHX APYIiX CePbEibx 3ab0-
nesaHuiA rnasHblil Ny e IAPAMEHNHA Ty-
Depryneiom — ITO YEPEd NLIXATENbHbLIE
nyTH, kak konctaTiposam b, Boys i3
Meanmmsekoro Konnena um, Ansbep-
Ta IuTedua b bpoukee i K. Miwoppefi
w3 Fapeapackofl wWroms oGec TEEHHO-
TO INOPOELA Ha CTPaAHALax KYPHATa
wSciences. O OTMeTHIN, YTO TYDep-
EYNE3 HBARETCH  Benymel npusEHOR
caMepTH cpenn HHdexnHoHNLX Boneixen
BO BCCM MUPC: Kaxnuf ron 3abonepaer
B sinn. ucnosex u yswpact 2.9 smmi,

B ClUA jabonepacMocTs TYOCpEYne-
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I0M YBCHUMBANACE HAYHAAR ¢ 198BS r. u
B 1991 r. nocTurna 26 Teic. cnydaes. H
no kpafimell mepe y onnofl TpeTH Gonk-
HEIX, IapPeruCTpHpORANAEX B Hiwo-
Hopke 3a 1991 r,, OKa3anacs pesncTenT-
HOCTE K 0OHoMY Wik Bonee nexapcTeam.
Heocnomuennwfl  TyGepryries moxer
BuTe Hinewen 8 pesyneTate 6
MECHUHOro KYPCA nBeneHiA anTHEROTH-
EOB, HO TMPH MHOMECTEEHHOR NEKApCT-
BeaHOM PEINCTEHTHOCTH NPOTHOI HEPa-
nocTueifl. B cnywae yoroflumpocTs K
aeyM 1wk Gonee aHTHEHOTHEAM BEPORT-
HocTe eMepTi Bnmaxka k 50%: a Te, kTo
JAPAKEH HHDPYCOM  WMMYHODEDHIMTE
(HIV), ssiamearoums CTTHI, nornba-
KOT BCEID 38 HECKOJTBKD Hepelb. [lo naw-
HwM Bayma n Mioppes, nonsITEA neue-
HHA BonbHEX TYDepRYyneIoM Ha douHe
wHbeximin HIY npHBoasET K NOABAEHHIO
wrasmon M. (uberculosis, peIHCTEHT-
HEIX MPAETHYECKH KO BCCM NEKADCTBAM
npoTHE TYOEpEYNEeIa. ITH  IITAMME
BricTPO  PACHPOCTPAHAIOTCA H Cpeaw
monefl, He 3apaxenneix HIV,

¥ MHOTIX pEINCTEHTHBIX K TCKApCT-
pam Baktepiift oBHAPYKMBAIOTCH FeHbi,
NOIBONMIOUIHE HM NPOMIROARTE dep-
MEHTEI, PAIPYLUANKILME TE WITH HHBIE 8H-
Tabpo Tkl miGo obecnevnBaone WY
aniBencHENe W1 GakTepHANLHON ENCTEM.
TMockonsky nepenoc repos y BaxtTepnil
MOMET MPOHCXOOHTE Meway ocobaMi
HE TOMRKD DAROND W TOTO A€ BHIA, HO |
pasELiX DHEOE, TO (eHbi, ONPEnEnmo-
LLHE PEIHCTERTROCTE K IHPOKD HCMOTk-
IVCMEIM AHTHOHOTHEAM, pacripocTpa-
HEHTCH OMEHE DRCTPO.

Mo nera NMpoUmoro roga MexaHuiM
NEKAPCTRENHOA PEIMCTEHTHOCTH ¥ RO~
Dynutens TyDepKynela OCTAaBAICH He-
puiacEerEnbiv,. M. 3xanr w3 Xammepe-
muTckoll Gombitansl &8 JlownoHe W ero
KONMErH BLIACHHITH OCHOBL YCTORYMBOD-
CTH K SACTO HCNOALIYEMOMY [N feye-
HHA TYDepEYICIa npenapaTy — HIOHHA-
suny. Kak sn cTpasno, ORa OKalanack
obycnornena yTpaTofl reHa, NOKANWIO-
BAHROTO B InamMune (pebonswof koms-
ucsolt sonexyne JOHK). bnaropaps
FTOMY TeHY ¥ TyDepryneInmx Baumnn
HIOHHATHO NPEBPALACTCR B AKTHEHYIO
thopmy. TMonyveriibie peIyILTATE M0-
IBOMUIH HAMETHTE HECKOMLED MHOID-
obemarownx nyTell neenegopanui. Ho,
kak ormerin Ulnec, wa paspaboTky HO-
ROTO NEKAPCTEA NOHANODHTCA HE Menee
CEMH NIET .

Onrako dapMavesTHNECKHE HHPMEI
COKPATHIH HCCIEI0BAHKA B 0BNacTH an-
THEROTHKOR W ADYTHX aHTHMIKPOOHBIX
npenapaTos W ofpaTHIACE K paipaboT-
KE NMPOTHROPAKOBLIX W MPOTHEOBHPYC-
Whix nexapcTs. B pewynkTaTte, Koraa
npofinema NERAPCTEEHHON PEIHCTENHT-
nocti Tydepryneia n CIIA nocturma s
1991 r. ofmesannoRANLHONG MAcIUITA-
62, B CTpane He OKAWAWNOCE NPOHIBONH-
Tenell Opyx NEKAPCTE, NPEKIE HCNOh-
JOBABIIMXCA NpoTHE TyDepxymeia, —

YYBCTEMTENBHOCTE

(Kpackkid) B Nnasmuge
(komsyD) ONpegenAeT

N\

PE3WCTEHT-
HOCTh

Kak MoMeT paiBuBaTLCs JleKapeTBeHHan
PEIUCTEHTHOCTL NpH TyDepky.iele

1. Ted yyBCTEWMTENLHOCTH 2. [IeKapcTE0 WIOHWAaIME

(ronyfor) GeIBpEHD, NOKE WIOHWAIKMOA paspywaen
GaxK TEpUANBHYID
KNETKY

(DEOMEHT HE NPEBPAaTAT
APOMIBOAETED HEPMEHTA B0 B akTUEHYID DopMY

MpowcxkoaUT ABNBLWA reHa YyBCTEW-
TENBHOCTH W3-3a MyTauwW, achnegcrawe
wero epMeHT He obpaiyeTcA B peiyie-
TATE HIDHARIW[ OCTAETCHA B HEAKTWEHOW
POPME W KNETHA COXPAHART MWIHECND
CoDHOCTE.

3, AKTHAEHER DopMa

CTPENTOMHLMHEA H A-EMHHOCATHLINNATA
HATPHA.

T. KonmMane, BOIr BRI OTaen
BHOTEXHONOTHN B ACCOUMALIH NPOHIBO-
muTenell  hapMALEBTHYECKNR  CPEOCTE,
BORIOMKHIT BHHY 38 3Ty cuTvauuio ka Ha-
UHOHANLHBIE HHCTHTYTH 100POBEE, HE-
pocTaTouno Guuadcuposasune pabo-
Tl N0 npobremam nexapcTeennodl pe-
sncTenTHocTH. o ceunetenscrey .
Jla MowTans B3 HaumoRAMBHOTD HH-
CTHTYTE ANAEprion it HHQEKLMOHHBIX 38-
Goneranufl, B 3TOM  YUPERIEHHH
CPElCTEa, BhLICNACMbIC HA TAKHE HCCNE-
NOBAHNA, VBETRYIUTACE ¢ 6,7 MM, nonn.
8 1988 r. 00 9,7 mnu. nonn. 8 1991 r. Ho
[linec yTeep#nacT, 4To ODONBIUAE HX
yacTe Brina 3avpasena wa mpobnemsi,
THITH KOCBEHHO IATPArHERAIOUINE NpakK-
ey, H xoTs nocne 1989 r, Haunorane-
HEIE HHCTHTYTH 300poBkA Bbind cnol-
copom nByx pabfoumx coseiiadwfl no
npolinesam nekapcTseHiol PeancTeRT-
HOCTH, OHN CHEIWMH GHHAHCOBYD Nod-
oepXKY DONBIUHHCTEA MAPHBIX HOBBIX
NONLITOK HCCRENOBRAAHIL.

wEcnm ofiecTeo OTHECETCR K ITOMY
cepbeitio, To HaunonansHbiM HHCTWTY-
TaM inoposss W LienTpas KoNTPONY 3a-
fonepannf ciedyeT NepecMoTPETE CBOK
Brogwersin, — 3amnun Baym. On o6ex-
unn LiesTpsl xourpons 3abonesannil B
TOM, YT0 HM GBI WIBECTHL! CITYNAN 1e-
KapCTBERHON PEINCTEHTHOCTH TYBEPKRY-
ne3a e Gonee oByx NeT Halan, HO npo-
rpaMMel GopebLl © ITHM HBIEHHEM MO
paccmoTpenEn oTeeprin. «Ecnu 6w Ta-
KHE nporpasmmel Duie NpEARATE, TO
cefiuac vae iMenacsk bul Ta nHGpacTpyk-
TYpa, B KOTOPOf CEroONsA CTOME: OCTPAN
wymna, — ckazan Baym. — Tpareaus &
TOM, YTO monefl mompo ybeauTs uro-
AHGO NPEaNPHESTE TONLED NOCNE TOTD,
KAK OHM YHBHOAT CKEAETLI 118 NEPBBIX
CTPAaHMUAX TAIETY,

Cpenn spaselt oBpa3iyioTcs neodi-
ANLHLIE CETH ONR CNCKEHHA 34 peln-
CTENTHOCTE K BATHOROTHEaM. Jlesw

nobupacTcd 0T HauHoHaIbHBIX HHCTH-
TYTOR IAOPOBLA (HIAHCHPOBAHWA Ha
coananye  OoDpOBONBNOTD  MEMUIYHE-
ponnoro Ganka pasnkix, T, O'Bpaflen
M. Crenmanr wa Meanunnceod wxo-
nbl TapRapickoro YHRBEPCHTETA paipa-
GoTanm nporpamMmy NOAY4EHHA  0aH-
HEX, KOTopas obnervyaet sukpobuono-
rHMecKHM  nabopaTopHsM  BhISBICHHE
OPrafuIMoB ¢ NeEapcTeenuofl  pean-
CTCHTHOCTBIO, ITH NONBITEH, BXNIOHER
ofmen nidopmauuell B MexayHapon-
HOM macwTabe, nopoepaxnparoTes Boe-
MEpHOR Oprafu3aumel apasooxpanc-
Hi%, KOTOp&® NOMOraeT pany cTpad
painHBEaTh NPOrPaAMMb KOMTPONA TY-
Gepryncaa.

B CIUA LlenTps konTpons sabonesa-
HIf HAMATTH MOHHTODMEHT NEKAPCTBEN-
HOR PEIHCTENTHOCTH PaINHUYNLIX Opra-
HHIMoB, skmiowas M. fuberculosis. Co-
Tpyauik 3Tofl opraswsaw [. Cuafi-
0P CKalan, uTo InasMpyeTces cbop nan-
HBIX O pCAKUHH HA MCOHMKAMEHTOIHYIO
TCPANHID B KAXOOM CITywac le'ﬁeplwlc:ﬂ
B CILUA, O CHCTEMA MOHHTODHATE NOKH
ie sapaboTana B NONHYH CHOY,

Tem BpeMeHEM BPAYH MOTYT CHHINTD
PACTIPOCTPAHEHHE NEKAPCTREHHON peiu-
CTEHTHOCTH, OTKAIABIINCE OT HCNONL-
IOBRAHHA AHTHOHOTHEOR, MOLHOCTL KO-
TOPLIX MPeRLIIEET HEoDXOIMMYIO, KoK
CHNTAET COCOHAMICT N0 MheKILIHOH-
e Jabonenauwem Ow. Hxobe w3
Maccauycercckoft  Gonpanunl  ofulero
Tura. Tnasa koMuTeTa mo arTHBnoTH-
Kam B Aseprkanckom obuecTee Hbek-
unonnsy Goneanei K. Kyinn yTeepx-
naet, uto Bonee yem Ha 50%% anTHbEHO-
THEH 8 CLUA BcnonsayioTes HeaneksaT-
#Ho. Muorwe nainavaemble aHTHOHOTH-
KW, MO eT0 MHENHID, B0 CHiTkHEE, YEM
Tpebyerca, mubo NPHHHMAKOTCA CIi-
wxos nonro, mmbo B ueX soobine Het
eobxomimMocT. «3nech NPAMO-TAKH

kakodouns, —  3asenn  Kymaan, —
MpeactouT e goarndl OV Tae.
Tunm Bepdcau
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E BCE 3Be3fibl CBETRT TAK He

crabunesio, KAk Hame ConHue

HEHO’T'D[}LI'I! IneEinkl IAMETHO
menmor ceofl Gnecx. Ho nepemen-
HOCTE — ITD HE NpOCTO .I'lH‘Jﬁ-ﬁI'IHTHDI.‘
ceoficTeo. TepemcHiibic IRCI0B Npeao-
cTannmroT bonbiinodfl obwesm HHbOPME-
man o cebe W Beenewwoll B uenom.
Gﬂliﬂk! Wl Hﬂ.l{ﬁﬂﬂﬂ noneivbIX ONs ac-
TROHOMDA KMaccoM NepesmeHHBIX 388N
apnsoTeA pedennsl THNa |, NockonbRY
OHH CTTY#AT HANHKATOPAMH PACCTO-
AHHA — CROETD poaa «MMamEanMits Bce-
nenniofl. 310 WX ceoficTao obyCnoRnenD
TeM, 4TO CYLLECTRYET ONPeicleHHan 34-
BHCHMOCTE MERIY NepHonom koneha-
mithi Goecka wedens B X CBETHMOCTERH;
yes Bonkiie nepuon konebannit Gnecka,
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TEM Bbille CBETHMOCTL. TakMm obpa-
I0M, HIMEPHE Nepron koneGanui Gnec-
K H BHIAMYID IBEIAHYH0 BESTHYHHY IBC3-
Okl MOKEHO ONPEACTHTE PACCTORAHE IO
Hee (¢m. cratieio B. Opuoman «Cro-
POCTh PACIIHPEHHR W paiMep Boenen-
HOfix Ha ¢. 18).

OQnHaKD NONYYHTE TOYHOE IHAYEHHE
pacCTORHHA He Tak-To npocTto. Brivpc-
NEHHOE PACCTORHE MOWKET OMITE O
E'DII'HI!TM BORa, 4 TOH R TPH paia, mo-
CRONMBEY JARHCHMOCTE MEPHOL-CBETH-
MOCTH OXBATLIBAET HEKOTOPLI OFpaHn-
HENHLIA OHANAI0N TBEIAHBE BETHYHH
Yrobh HCKTFONHTE 3TY HEONpEneneH-
HOCTE, ACTPOROMEL OBBINHO HCNONEIY-
T Haﬁ.l'llﬂ.l'l,l‘lll!ll HECKDTHEKNX Jlﬂbﬂll;i_,
HAXOORIIWXCE MO COCEOCTRY Npyr ¢ apy-

ANMLEA

1 AWEPHMUA

LE/IBTA HEGEH naxodumes ¢ cozaesdun [eghes, nedarexo om Maaoi Medsedu-
yui. Himenenue ee Baecka co spemenem cpaanuagemcs ¢ bemof u ncuaon Lledes.
Has oboznavenus 318¢30 @ co3seIdun & nopadxe YORAANILS UX HIECKT GCAIPONOMBI

HEROABIVIOM 2peveckuil asghasum,

a0

rom. Hanpumep, MHOK GLINTH OTKPLITE
29 pedena » ranagTHre NGC 3109, Ha-
HECR HX BHOAMBIE JBCIIHLIC BETHYNAL! B
sMakcHMyme Gnecka sa rpadimk 3asHcH-
MOCTH NEPHOA-CEETHMOCTE (CM. PHCY-
Hok BHHIY Ha c. Bl), m nyTem annpokcs-
MALHM ONpPenenn, Yo paccTORNRE pan-
Ao 1,9 Mok (meramapeex). Ho & o1a un-
fpa nune: TPEGNTHKEHNAN, TAK KaK OHa
HE HCNPaBneHa Ha NorioucHNe, Bblibl-
BACMOE MERIBEITHEIM BELICCTBEOM MEHK-
oy obbextom u Habmopatenem, [dnw
TOYHOTO0 HWIMEPCHHR PAcCTORHAA 00kIvy-
Ho Tpebyviorce Gonbkiune Tefeckonsl,
DUALTPE B CNOXHLIE METONK IKCTPA-
NoARuMK sMepennfl 0T oonoro Hebec-
HOro Tena k apyromy. MNMosrosmy onpene-
NeHKHe PACCTOAHHI — Ianaya npodsecc-
OHANDOR,

OnHakKo ITO He TANAT, STO ACTPOHD-
My-miobETEND Hewero nenath. Bl mo-
#ete winepaTe Gneck vehewns W no-
CTPOMTS MO MONYYEHHEIM QARHKM KpH-
puie Gnecka, Omio W nanbonee nones-
HEIX nocobuil e HabmOonAETENR Nepe-
MEHHBIX  IBEI0 — «wACTPOHDMHEMECKHA
ansmanaxy (“Astromomical Almanac™)
B nem f‘l}'ﬁ'."ll-lk YETCH CTHCOK NEPEMERHEIX
IHEIN, BHONMEIX HEBOODYKEHHBIM [ Ni-
10M. [IpHBOOHTCH HATBAHWE IBEINEI, €8
THI, NOJHEENHE HA nebe w NEPHOA Kane-
Oanunfl Gnecka. B aACTPOHOMHYECKDM
ANLMARANES MPHBOITHTCA TAKKE NOCTEN-
AN MAaKCHKYM Gecka, KOTOPRHA MOX-
HO HCNONBIOBATE A NPEacKalaHi no-
CHENYIOWErD MakcHsmyma Gnecka.

Bneck IBEI0bLI ONPEOENARETCH MO WIKE-
ne IBeAHBIX BenvunH. Kaknoe nocne-
AyHilee JeneHne IWEAlL COOTBETCTHY-
et Gnecky, B 2,5 pata OoTAHYEIOMIEMYCH
ot npensiayidern. Yesm cnabee ineana,
res Donblle o IBEIOHAS BETHYHHA, Ca-
Mble EpEHe HeDecHBIE CBETHNA HMEIOT
OTPHUATENBHYIO  3BEUIHYID BETHYHHY.
Hanpumsep, I8e1aHos sennyuqHia Contim
panHa - 26™. Henpopysennbin riasos
MOKHD BHOETH CBETWIHR NPpHMEPHO OO0
IECTON IBCIAHOR BemHYHHLIL.

Jatkl # « ACTPOHOMMMECKOM AMbMa-
HAXE» MPHBEACHLI B MUIHAHCKMX [IHRX,
KOTOpHE MPeICTABNAIOT ©o0O0i Jecs-
THYHBIE YHCNA AHel, MPpOIWCIITHY OT He-
KOTOpoil amMbpastof aoxi a0 gaHHol
AaTe WK coDuiTis. KnuaHckne OaThl
ropaiio yaobHee MR NOALI0BAHMN, WEM
obblunLie KANeHnapHLie nathl, Yrobm
HAfTH HHTEPBAN MEKIY IBYMA Ja1TaMH,
AOCTATOUHD NPOCTO BEIMECTE OOAHY KUTH-
AHCKYH gary H3 opyrof. B pasnene B
WACTPOHOMHYECKDTD ANBMAHAXAD [PH-
BOORTCH COOTBCTCTEYHOLLHEG EdneHaap-
HBIE A8TH,

Ot seTon nabmooenns Ledenn
COCTOMT H MHOIOEPaTHOM WIMCPEHHH
Mx Dreckn B TeweHHE MHOTHX WHKNOS,
Jaunnie o papuanuay Oneckd MOmHO
NONYYHTE ABYMA cnocoDamu. TMephwif
enocob — wabnwonams HEBOO DY EH-
HbIM IMAIOM H OCNETh HAOCKHBIC OLEH-

HAYKA BOKPYT HAC

kH. Bropof enocob — dororpadupo-
BATH IBEILY W ONpenenaTh e Gneck no
pasmepy ee H3oDpaKeHns.

KakoR Ot MeTol Bhkl HH HCNONLIORR-
M, HEMHHTE ¢ TOTO, 4TO BBINOMHHTE
nepsbifl pAa Habmoaedul, SnuIkix no
BpeMetl N OXBATLIBAWOWIHY OOWHN-IB:
IMKNA, 9TobDL NOMYYHTE npuGnmmes-
HOE nNpeldcTIanedHde O neplode Iares
NpONYCTHTE HECKINTHED IHENOB H BREINOD-
nxnTe sTopoi pro nabmopednf. Ho me
oTEnagkInaiTe ITH I[ﬂﬁ.l'l!l"lﬂl,‘l[llﬁ Ha
CAMLUEDM JONTOC BREMA: €COH MPORIRe-
NEHWE YHCNE UHENOB HA Heonpelenewd-
HOCTH MEPHOIE PAENE OSHOMY NEPHOIY,
Bhl OIINOETECH IPH NOJICHETE NEPHOI0E
Ha nensfl unkn, Coenafite ewne ammy ne-
PEPLIR, DABH B HECKONLKHM NEPHOILAM,
NpEXIE HeM TPHCTYNHTE K TPETREMY
PROY HIMEReHRil. 3TOT NPOUECT MOKNHD
NOBTORATH MHOTOEPATHO, 3Mam dHcno
UHEAOR MERNY MOCAEN0BATE TLHELMN
pHaaMH Habnopesnil, MOMHO «ohain-
POBATLS palIMdiLle pAok  Habnwone-
Hiit, 4TODL YTOURHTL IHAMEHHE NepHlo-
na. ﬂ.’lﬂ ITOA enu ® NONBEIVHICE KOM-
NbOTEpHONA NpoTpaMMo; e ANTOPHTM
APHBOOHTCA B pamkes Ha ¢. 82,

Meton wabGnronenns uedenn Hesoo-
PYAECHHBIM FNA30M N0 CBOEMY NPHHLH-
My NMPOCT H NPHHALNSKHT HEMELEOMY
acTpoHoMyY  PpHapHXY Apreiasnepy.
BribepiTe ODLIMHBIE (HENEpEMEHHLIE)
VL0 CPABHCHNA. BHANMBIE BEIHUH-
Hil 38€30 CPABHCHHA DOMAHB OXBATEI-
BATEL BOCE OWANMA3I0H gapuauiln EJ'[ECIE.'!.
ueeHanl. IBeianl CpaBHEHNR TONMHE
HEXOIHTRCR KAK MOHO Dnike k ueden-
ne Ha weGecnofl chepe, yToOK KaKaaR
IBEI1a CpABHEHHA H llClb(H..'_li] Ehl.-"]ll -
HOBDCMCHHO BB B [OUIC 3p¢.‘.1ll!li. B
HASANBHOM CTYYAE IBEI0HEC BETHYHHEI
ABE10 ﬂpﬂ]ﬁ.lﬁ."lﬂlll AOTEHE OTTIHYATHCH
wa 0,3—0,5". H obonauaro 383N
CPABHEHRAR B andaBuTHOM NOPROKE MO
iux Gnecky, npayes Gyxscil «an oboana-
YAETCH CAMAN APKAN IBelga.

[Tpn HabMOAEHUAR ONPEOETNTE, MEXK-
1y KaKHMMH ABYMN IBEINAMH CPABHEHHA
Jakmoues Gneck uedenasl. 3aTes no-
NHTARTECH QUSHHTE ¢ TOYHOCTHMY OO0
gecRToll nonn Gneck uedenas B Bei-
Opannom mxTepsane. Taxkusm obpaiom,
echnM, COrnacHo Bﬂ.i.l.ll'.'ﬂ DUEHES, TpEIHAER
pennyuHa nedenns coctasnner 04 B
MHTEPRLIE MEHULY TBETMAMM CPABHEHHR
b w ¢, sammusre bde (310 cTenorpadmye-
ckan januce Hebmonatenef uedwenn).
MyTesM UHTEPNOMALMN MEXIY HIBECT-
HEIMH IBEIIHBIMH BEMHYNHAMH 3IBEI0
CPABEHEHNs b W ¢ MOXKHO BEIYHCIHTL
IBEITAYIO BEIHYHEY eden I,

Koneunao, aoctarodno Gnniko k nepe-
MEHHOR IBEINE MOMET HE OKa3aAThCR
NOAXOARUIHX T8e cpartenns. B Taxom
CIyNae BaM MPHIETCS N8 ONEHER OTHD-
CHTENnLHOro Gnecka NepeRomNTE BIFMIAN
C OAHOM IBEIAKI HE IPYTYH0. IpHTENLHAR
NaMATH ONEHL KPATKOBPEMENHA; KOrIa
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BUIYANBHAR 3BE3JHAR BEMMUMHA

4.4
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6 T 8 8 10 1"
CYTKH

KPHBAH BJECKA deasmut Leghen noxaisisgem, umo 38eidd WiMeNiem caod
fiaeck npuMepio Na 00Ky IGE30NYVI0 SEANYNKY 30 NEPROD OKOAO mImE Onel,

Hisl HEFEBEJTH HIrnAl Ha BTOPYHY FRE1OY,
rnad yxe w3abeines, KagnM Owin Gneck
nepeoit ipeank. KpoMme 1oro, onpenene-
HME Onecka IaTPYAHAETCH MEDPOEHHEM
IEENN0. l’ll:ll1 HECMOTPR HEa 3TO, NOTPEHE-
_|'_‘|'I:II!-E.BI.I.[IlI:hI| MORHO YCOBEPILEHCTBO-
BATEL. CBOM EHHC[}EI{M’FH onpeneTenua
Gnecka. Pacnonaras scero TpeMs Ypos-
HAEMH E.'IEE'I\.':I. MIOEHD l."rl'l!i,‘r:.l'lf.."lilTl;- ITEPH'
o0 nepeMeHHOR © npHeMIeEMOR TOY-
HOCTBIO,

Motpennpyfitecs wa § (nenwTta) Lle-
hes, IBEATHAR BEMHYMHA KOTOPOH B MaK-
cHmyme Gnecka 3,48™, a B MHHHMYMe —
4,37™, HafanTe ¢ NOMOIUBK KAPTEI
pe3gHore Heba aseaay 3 (Gera) Lledes
(3seannas sermmudHa 3,23™) # wmcno-
nL3yfiTe €6 B KAYECTBE IBC3[L! CPaBHe-
HHA &. A B FAYECTBE IBCINLI CPABHCHHA
b embepure & (3ncunou) Lleden co
pe3gHol pemmunnof 4,19™. HabBnwo-
oafite & Lleden kaxay HOUYE B TEYEHHE
HEAENH HAH ABYX, PETHCTPHPYR MOMEH-

-3

MAKCHMANEHAR ARCONKDITHAR
BHIYANBHAR 3BE3QHAR BENHMYMHA

0.4 0.8 0.8 1.0
NOrAPHEM NEPWOAA, CYTKH

Thi Habmogerui 1 GNecK OTHOCHTEILHO
IBen] cpanyenns a W b. Ecnn Gneck 6 Lle-
(hes NDUXOOMTCA TOMHO HA CEPeIHHY HH-
Tepeana Mexay a u b, npocTo anMuMTe
ash. Mo 3THM Tpes IHAYSHHAM MOKHO
OpHOMHKEHHO OUeHNTE nepuon. Hem-
HOTO MPAETHEN H, cni NOBEIET ¢ NOro-
IOR, Bl cCMOMETE YTOMHHTE CBOH OLEH-
k. Ecnn B Baiuelt MecTHOCTH TpYIHO
nabmogats & Ledies, 8 a ACTpaHOMIYE-
CEOM ANbMaHAXeH MOKHO HAATH opyrie
I.lﬂ:hﬂl-lﬂhl W IBEI BN I...‘PaH-'!II."HlIH.

Bonee TOYHLIR METON PETHCTRALNH
Gnecka uedenn — QoTorpaduyeckni.
Mockoneky HOTONNEHKA PETHCTPHPYET
ODBEKTH], HENOCTYNMHLIE HEROOPY XeH-
HOMY TRa3y, MOWHO BROOTHATL hoTo-
rpaduyeckne WIMEPEHHA nedena, He
NPHBENEHHLIX B @« ACTROHOMHYECKOM
anemanaxes. Jns sroro nosanobutces
fhoToRamMepa, YCTAHORNEHHAR Ha Tene-
CKOMNE, # 4acoBof MEXaHHIM, NOIRONAKD-
LA TENECKONY CNEloBaTE 18 BHINMBIM

1.2 14

FABHCHMOCTE IMEPHOIO-CBETHMOCTE das wegheud muma [, noxazannas
1deck 0A% ORMUNECKO20 ONARATONG CREXMPE, NOMOZAEM QCMPONOMIM HIMEDUME
paccmosnue do yegend, Kaxdomy nepuody coomsemcmeyem ceodl onpedetennnti
duanaion abcoOMHEBIX I6ETONLIX GETNYNN, Ymo 0DYCA08 N0 DATANYNEM uiuye-

CRUY napavempos yegeud.
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KA/IHEPOBOYHAR NMPHAMAHA dan chumka 38230 POcceAnnNoso 166300080 cron-
Aewus NGC 6940 canameaem duasemp uwiobpawenun d ¢ sudusol 3sezonoid ae-

ANNUROG,

nEKeHnes 3peal no Hebecnoit chepe.
Tinnuuoe Bpema Ikcnoanumi & Lledes
¢ HeDOnsIINM TENECKONOM COCTARANET
oxono 10 c. Chemyer, OMHAKD, CAENATH
HECKOMBKD CHIMKOB ¢ DRINHIHBLIMK IKC-
noFHLHAME # BuBpars sanbones noaxo-
MALUYIO, PeROMerIyio casMimM NPoABRIATE
nnesky, yrobkl cobmoaancH OIHH B TOT

We MPOLIECe NPH KKNOM TPOABIIEHHA.

Ha nnesxe HHTEHCHBHOCTE HATYHEHHA
IBEI0 ONpefeTAeTCR pasmepasil maobpa-
WEHHA: YeM Apde peita, Tes Donslue ee
iaobpascenie. Takum obpaiom, HYHHO
YCTAHORMTE COOTRETCTRHE MeXay NHa-
merTpoM miobpakenns W Ipe3nof, IBean-
Han BEeMANHHA KOTOpoft H3BecTHA (38e230-

OnpeneneHne nepuoaa

NoAEIYIOCE NPpOrpaMsofl, OcHO-

sanrofl #Wa nporpassse X. Map-

paco o X. Mywuo B3 Hawio-
Hanssoro yuusepcHTera Jla-Tlhars =
AprerTHRe [ naskse OcoDENNOCTH An-
TFOPHTME CnedyHoLWine.

Mepapifl War — NPOCTe NPHHATE He-
EOTOPLS nEpRog, WOXOOR W3 TORD, WTO
BonpuHHCTEO nedenn THIA | HMeoT ne-
pHOA HECKONMLKD CYTOK. 3aTend nbiwilcns-
ere duiy KGOKAOre MIMCPCHHN, T. &
OUpCOcANCTE, B K3Eoll TOUKE [HKnd Ha-
Bnromanacs uedennm B TOT MOMENT Bpe-
sMenH. B npoTHBROM CIYNAE NCTKD OLLH-
OHTECA CO IHAWCHHEM NEpions, ocobou-
HO CCIH CACSAND BOETD HECKOALKD §3-
MEpeHHA,

e onpenenesny $ave noacaHTARTe
UHONO NOAHLY OHKN0E, HauMNRas OT ca-
MOTo NEpEOro Batucro Habmwoocwas. B
MATEMATHIECKOM BRIE Haeens: N — [e-
Nan yucThE BenHuMRE (F - L)p, rie
fo — MOMCHT NCpROrD HADMODEHHA b
HHIHAHCKHE THNX, | — MOMEHT Cheayio-
wero uafinoneH, p — TPHHRTOS BEEMH
HancHie nepiona, Odpobe, ocranmancy
nocae assrranns N, o ecte dasa, T. &

¥ = [[" = fﬂ]’rﬂl = N{-

rae v — daaa B MoMenT [,

Teneps, KOraa HipecTHo hasa A kaw-
oof ToyeH JREKE DX, onpegennTe paabpoc
e, WHRIME CITHFBAMT, CTAHAAPTHOE OT-
EnoHense oannsix. Paabefite secks ana-

naaok has, ckaxes Ma 10 uWTCpeEanos, I
MOCMOTRATE, CROTEKD JOYCE MONALIET B
Taxofl HHTepean. JonycTs, B HETEpaan
o1 0,1 no 0,2 monano Tpr Towss. Busc-
MHTE MX ETI]!!.."IH[IT“L'I.‘ OTENOHERHE HIJ-
BTODHTE ITY NPOUCIVPY 07N KAEIOro
HHTEPBANA, & NOTOM HAlONTe CpeaMes
CTRHOAPTHOE OTEMOHCHWe ans soex 10
HHTEPBAIOR,

JaTem cnenyeT BINTE APVTOE THAUEHNE
NEPAOEE C NPHPAILOHICM 8 NOBTOPHTE
ERIYHCHERMY Gankl @ paibpoca Touek,
BynsTe OCMOTDUWTEIMIE ECH TIPS
EHAE CAHILIKOM BEMIKD, TO MOXKHO HE
WMETHTE NPABMALHDOT IHawenke, C apy-
Tofl CTOPOHB, CCNH 3TO NPHPUIIEHIE
caMiiEoM  mano, norpelyeTen MHOTO
ppeMeEnn, wTobs  HARTH NPARAALNDE
THENEHHE

TMocne Toro sxak OyosT OXBAYMCH BCCE
JURETEE SO THANE T T, TIOaNEEA -
wpyfite pa3bpoc o ONpENENNTE MMIHI-
MANEHOE CTAHNAPTHOE OTENOHEHHE. Bht-
Gepsire webonuuoll auanaion smweHit
NEPHOOE OKOND ITOE TouKN I NOMLTE
Gones TOYHOE IHANCHIE NEPHDTA, HEMHAD-
ro sapeHpya ero. B kawectme nepeoro
npupaicHis & Gepy 0,01 cyT W ymens-
w0 n 10 pas np a0l nocreny iolch
aTepauni. JIerk0 ONPENEnHTE, KOTOA
CHEIyeT OCTAHGRITECE, Tak kak paibpoc
GyneT OuiN i TOT Me [N HECKONLKHX No-
CHEaOBATEIENMY InaveHul, B muccTee
WANTYUIETD  BOIEMHTE  NEHTPATEHOE
WHANEHHE TICPMOIR.

Hule BenMuMHB OnyGNUKOBAHK B wALl-
TPOHOMMYECKOM AMLMAHAXES ¥ APYIHX
cnpapogHikax), B Kypoe ACTPOHOMEE,
KOTODEIU A YHTE0, H YUY CHOHX CTYICH-
TOE 3ITOA  3adave HA  NpHMepe
PACCCRHHOTD  IBSIOHOND  CROMIEHHA
NGC 6940, [dna wasmepenns wolipase
HHA 15 38231 CKOMIEHHA HA YBENHYCHHOM
OTNEYATEE # NOTLIYIOCH KOMOIADATOROM
¢ | 2-KpaATHLIM YBeaHYeHHEM (N0 CYTH Ny-
noft). Kommapatop ciabmen cerkoll -
el ¢ numefinol wikanoll 1 ueHoll gDene-
Hud 0,1 Mm.  Paismeps  n3oBpaseii
MOWHO HIMEPHTE C TOSHOCTRIO 00 HE-
CRONMBEHY COTHIN MRTIMETPA.

lNpahpk IaBHCHMOCTH IDEIOHBIX BETH-
YHH 3THX 3B£10 OT norapufMa Kpaapata
[HAMETDA NPEICTARNAET CODOR NpAMYIO
nHHEK (oM. pucyHok Beepxy ). [Mocrpo-
HE Takof rpadwx, MowHo HaliTe aBein-
HYI BENHYHHY mo0OR IBe3nsl, B TOM
YHCTE W Ueennsl, B nomne spenns. Hyx-
HO NPOCTO AIMEPHTE AHAMETD HI00DE-
WEHHA H N0 KamHGpoBoMHOMY rpadinky
ONPENeHTE IBEIAHYI BETHIHIY. Takum
cnocoBomM cnenyer kanuGpoBaTh Ka-
Ok CHIMOK.

He ncknrovero, 9T0 IBEIIHLIE BEIHYR-
HbI HYRHBIX BAM IBEA1 HE NPHBENEHB! HI
B OHOM cnpasouHuKe. Toraa HyaHO OT-
kAMHOPORATE ITH ABEITLL IO IBEITAM C
WIBECTHRIMH IBCITHRIMH  BENWMHHAMIL.
MNpiest BTOPHYRYIO KETHGPOBKY I0CTS-
TOSNHO BRIMONHATE TOMLKO GauH pad. [To
TAKHM BTODMYHEIM CTRHIADTAM MOWHO
HIMEDATE Bneck nedenn,

Yrobul obecricudTs BICOKYID TO4-
HOCTE BTOPHYHBIX CTAHAAPTOR, Heobxo-
IHMO TPHEETE MEDY MPEIOCTOPORHOE-
TH, Bo-nepasix, SECNOIHLKA BOET/IE N0On-
#Ha OuiTh ofgHa W Ta e Bo-sropeix,
CHHMAaNTE HA OIHH M TOT e DYI0H NaeH-
K, wTO0L HCMONBIOBAT L OIHH H TOT Xe
NPORBHTENE U BpeMA nposanesin. B-
TpeTLHX, paboTafTe ¢ HErATHEHEIMMH OT-
MEVaTKAMH, TaK KAK Jerde HWIMEPATh
TeMHOE HIoODaKeRne HA cheTnOM doHe,
a #e naoGopoT. Hakoneu, neobxomiiMo
HCTIPARHTE HIMEPEHHA © YNETOM paznus-
HOro ONTHYECKOrD NYTR B atmocdepe

Hy®HO NpHBECTH 3BENIHBIE BETHYMHE
K IHadeHusM B iesnTe Ina mnmm BomH
HHINMONo cCnexTpa YHCMEHHAR NONPpaska
paBHa npHmepHo 0,14 (sec 2 — 1), raoe
I — IEHWTHBIA Yron (yron mesmy Tob-
wofl 3eHnTa W choTorpahHpOEAHHLIM NO-
nes), Orxanebposas cHumkn nonob-
HEIM 0BpaIoM, MOKHO HAATH NEpHON Le-
hernksl ¢ NOMOILID ANTOPHTMA, NRHBE-
OEHHOTO B PAMKE.

Mowno nocTponTe kpiHByi0 Gnecka,
HAHOCA JBEIAHYI0 BENMMHRY NpoTHE gha-
s, He zabvasre, sTo MEeHBUNE TBELI-
fikle BENHMHHE], COOTBETCTEYIOUME Go-
nee APKHM JBELSAM, CNemyeT OTERaIs-
BATL B BEPXHER YacTH OCH OPAMHAT,
MpennoyTHTensHo, 4wTobsl kpuskie Gnec-
Ka OXBATHIEATH OB MOMHBIX UMKNA

Raunan

3arafouHble OUrYPKU U3 MUHBI;
AUHAMUKA XUMUYECKUX CBA3EN

eUnNMN MOPPUCOH

denwua Himanom-Beecepon, Do NOSHE
NEHMA MUCEMERHDCTIE. T, 1@ O1 CYE.
TA K KIHHOITHCH

BeEFoRE WriTING. Volume 1: From
CountinGg To Cuwmelrorm, By Denise
Schmandt-Besserat, University of Texas
Press, 1992 ($60).

OTHH  roeanbix  Tabnmiex
‘ KIHHOODPAIHEIMI THakamy Grl-

nn obmapyxenns 8 30-x ropgax
80 spemA packonox cnos 1l anepeoro
W CAMOID MMAaBHOND IWYMEPCKODO ropo-
na» ¥pyka (oubnefick. Fpex, Ha Teppi-
Topiun cospesennoro Mpaka). Camme
JIpERHNE M1 HUX GbiUTH HANBCAHL 38 He-
CRONLED QCCHTRACTHA 00 HAYana 3 Thi-
caMeneTHs 00 WY, CucTena THAKOB,
KOTOPLIMH HANHWCAHLI 3TH ApXalyecKie
TEKCTHI, NOpamaeT ceBoch nNpoayMan-
HOCTRH). DTA CHCTEMA BRMOMATE He-
Donbilloe KONHYECTEO NHETOrpamMM «
MHOWeCcTBD abcTpakTHEIX CHMBONOE,
HC HAMHOIND OTTHNAKMUNXCH OT TEX, KE0-
TOPRIME HANMHCAHK WYMEPCKNE TEKCTR,
OJAaTNpyveéMblc 2 ThicAMEneTHEM OO0 H.3.
Hanpusep, «copua» oDOIHAYATACK TTIEPE-
YEPKHYTEIMH KPeCcT-HAKPECT KpyHKa-
ME, a8 aMCTALN — MOOYMOCHLIEM C
NATEH HEPTOYERMMH.

ABTODSE! LIYMEDCKHY FTHYECKHX NO-
M NO-CHOEMY ODBACHAIDT NOABAeHNE
knunonicn. Cornacio OIMIHOMY N3 CKa-
3anufl, Soruna Unama, cecrpa Tunwra-
MEWA — OCTCHOAPHOTD OCHOBATECNA
Ypyea, nonyuuna or otua Duxu, Hora
MYApoCTil, nieapeifl nap. Iaxmenenumii
Ha MHpY 3wkn nooapin el Gecuenioe
sme — tabnnue cynel, cwoeobpasmnifl
KATANOI KVALTYPs! Boedl apeaHeR wnEn-
nmauny, cocTomunit wa 100 amesen-
ToB. Cpeoi pesecen u  HCKYCOTE,
COOePWABLINXCR B Tabmuuax cyneh, G-
no wekycored macesma. Huanwa norpy-
IMNA ME B NAOBKD, HE KOTOpON OHa
OONMLIAA HEepX NO pexe 1o Ypyka. Tam
OpINW HITOTORNEHE MHCTHIE TNHHEHBIE
135.1‘1"'“‘“. EOTODLIE «3AM0OBOPIIHY OO
YMENLIMH PYEASsIH NAUCLOB.

Mpodeccop Uimaunr-beccepat
npennaracr BHHMIHHKD yinTarenen
cEpynyne3nsiil 5 BMeCTe C TEM YRNCKAa-
TEThHLIN APREONOrMYecKiR «OTYETS O
TOM, K@K Ha caMoM [EnE NOABHITACH

NMHCLMEHHOCTE, B0 coDpans JaHusie
no pe3yNbTaTaM pRCKONOK 14 nocneiHes
croferie B Donee uwem 100 mcTopuve-
CKHX mecT, rnasnsiv ODpazom BROnL
pexn Hopaan, a Taxwe no Geperam Tpex
pek B oMHOR yacTi Mpaka. MuTepecHo,
HTO BARHENIUAM METEPHAIOM ANK a8-
TOpa nocnysxunmi npusepno 8000 wHe-
Gonuumx ranusik X GUrypok, KOTopeie
ApXcONOry JMHAcT VIO HTHOPHPYIOT NpH

packonkax. (Tosm 11 ee kHurn, ¥OTODPLIA
30ECk HE DEUCHIHMPYETCH, MPeNcTaRIReT
cofoil KaTanor OrPOMHROTD YHCNE TAKHX
hiurypor ¢ ykaianMesm secta ux obua-
PYVKEHIA. )

Neanuare nev mmaan  Wsanor-
Beccepat, JAUNTHE JOKTOPCEYHY OWC-
cepTauni, noctymina patorars B Muc-
Tyt badtiHra. OHa Hamepesanach
HECNedDBATE, KK MHTEIR bBhwsHero
BDET{JKE HCITONBLIOBRTI FIHHY B TO B'pt-
MH, EOT1# elle Heé CYLUeCTROBANG roH-
yapuoro pemecna.  Ocobenvo  ee
1-'1H|i'l'!pt!‘l..‘i}ﬂ1ﬂl! VEAIHHHEIC TINHHEHLIE
hHrypri. ABTOD 3AMEYAET, YTO B KAKOM
Ol my3ee MHDPaA OHA N Owna, el peane
IIL—I']:II!"-IEI.IIIH.'!L ITH ITTHHEHLIE HEE’j..'_'H'_ﬂTLI.l-
Kiw. 210 Ouinu caMbie HpesHne Npeame-
Thi W3 obow#eHnodl rnnns. Muorwe

APXe0Nori MTHOPHPOBATH HX, @ HEKOTD-
Phig HEODOCHOBAHHO OTHOCHIOH HX K
AMYNICTAM HMH HIPATBHLIM &KAMCIL-
kasiw, Hlsanor-beccepar HaIBANE 3TH
npeaMeTsl cuMpBonasmu, Ceoero pona
uPoserTekull KaMmenby, KOTOpLI MOD

Cvemusre Pucypxn w3 Vppsa (Kscnan MeconoTavMHe TeppPHTORHA COBPEMEHHOTO
Hpaxu), damupressie SO — 50 22 do N, 3.
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Dl CIyMHTE KNH040M 408 paciundpos-
KN ITHX CHMEONOB, Opin obDHapywen B
koHue 50-x rogos, OOHAKO OH euUle He
Obin MpOYHTAH NONHOCTRI0, 2Ta YOHBH-
TeNbHAR HAXOOKA nNpescTasnier cobod
TITHHAHYKD OOLIEYKY C NONOCTHI), B KO-
TOPOi HAXOUHIHCE, COTNACHO KAHHOMM-
CM Ha camMoil Tabnimuke, «KamMeLkiy L8
NoNcYeTa oBel B ArHaT. K cosaneno,
CAMMX EaMEIKOE B TAlnnuke ve buino.
Bropas nonas Tabawdka Geina obHapy-
#ena B Cysax B 1966 r. O0 »roil Haxooke
coobumn TMeep Asmbe (yuHTEIB
IInmannt-Geccepar) 13 Nyepa. TaGnuy-
K2 GuLNA HAMHOIO CTAPLUE It CONepMHATa
B cele cueTHBEIE «KaMEIKHY — [THHNA-
Hele dmryprs, xorvopue [sanmor-
beccepar nowwe scTpeuana B Gonsmom
KONMHYECTBE B MVIERX, rOc OHN NewaH
Ha nonkax Hes scAROTO KoHTekcTa. Pas-
ranka npumna g8 1970 r. « A we uwTana
CTaThH AMLE, KOTIA HAYANA KONNEKIIH-
OHAPOBATE TOHHAHEIE CHMBOIL, —
numser lmanar-Geccepar. — M 8 ne
MOTTa DOBEPHTL CAOEM rNalam, Koroa
YBHIENA MATEHLKHE ITTHHARLIE KOHYCHI,
IHAPMEN H TETPAIIPLI B HANKOCTPAIHAN
Amber. HasHayeAne ¢mrypok cTano
Cpaly NOHATHBIM.

Dru durypey npencrapnanm coboit
a0bUMA Kooe. OHW ARNAKOTCA ANEANL-
HBIMH CHMBOMAMY, ECNH HE NPHHHMETL
BO BHUMAHHE UX TPEXMepHOCTE, CueTe-
M@ ITHX NONFOBCHHLIX H DetleBbiX Gury-
pOK  DBINA  OTEPBITON, MOCKOALEY
NONYCKANA NONAIEHWE HoBIX thopm. Ca-
Mt hHTYPEH CIYRHTHN T8 XOIRNCTRCH-
HONG CyetTa 8 IEPEAHAR Ra Bnissen
Bocroke, ¥ 3ToT cnocod cuera Ouin va
vaurneane caobonen or kaknx-nubo pe-
THOHATLHEX BAPHAUNH BONOTE IO TOID
B[!EMEI-IH, EQOrgs Havasil MORENMATECH I'o-
pona. lMonasany s ynorpeGnennt Buino
He Gonee 25 durypox, HO NTOTOM, CIIONRE-
NERHEM NICHLMERHOCTH, HACTYNHTA BTO-
par, Gonee cnomwman dasza, rKOTOpas
CHNIAHA ¢ TIONBMEHHEM NOOLIX TIHHS-
HEix TabaHver, KOTOPLIE CErOIHE MOX-
HO Drino OGB! HAIBATE TTIHHRHLIMY
konBepTami. Masecrso npumepno 150
TAKHX TADAHYEK, NATHDYEMLIX B OCHOB-
nom nocne 4000 r. no w.3. [loyTn Bee
OHH MOKPLITE NOBTOPAICLIHMIICR Tieya-
TAMH — CBOeoDpaIHAN DOAMHCE, CEN-
NETENBCTRYHILIAR © TOM, HMTO cCoaep-
HHMOE «KOHBEPTA XPAHHIOCH B CEXpE-
Te. B HacTORWEe BpEMA BCEPRITD CO-
BCEM HEMHOIO TaKWY “KOMBEPTOBW,
yTobLI NPOBEPHTE HX ComepHuMOE (pe-
HTIEHOBCKHIA METOM NOKA HE NAET XOpOo-
MK pesyabraros). Yacno dRrypox
BHYTRH « KOHBEPTA» NoHAYANY Bbino He-
BETHKD — B CpeiHes okono 9. C pasau-
THEM e TOProsiH COBEpIEHCTBORA-
JMCH KAK «KOHBEPT LY, THK W CAMH CHeT-
Hbi¢ GUIVPKH, MHCA0 KOTOPLIX IHAHM-
TENLHO BOIpocno. MAaorue 13 Hux Duinn
HITOTOBNEHE! B (FOPME KPOIISTHEIX KYR-
LWHHYHKEOB C PYSKaMIT, 9310 0 JaMe yTo-

MEK OO CBRIAHHBIMH HOMKAMH,

BoamMomuO, caMBle OPEBHNE MPHME-
Phi CHETA OTHOCATCA K BEPXHEMY Naneo-
NHTY, KOMOa HAHLNE OATEKHE NPelkH
oTMedani sapybkoil Ha kocTH Kasawifl
npollesuMil  JeHs NVHHOMO  MEcsua.
Cuerhblc GINIYPER WIYMEPOR  ObUTH
TpeXMEPHEIMI  CHMBOMAMH, TPUYEM
TOT WIH HHOH TOBAP NOAOCYHTBIBAMCA C
noMoLsK Habopa HACHTHHMHBIX HrY-
pok. [lpHpoaa M EONNYMECTBO OCTaB:-
MHCh OOKS HEpaIoeeHHBIMM,

Hossiii ar s passuTHH c4eTa npen-
CTABMCH WYMEPCKHME TRENMYEAMM, CO-
JOAHHBIMH HEIAOONID 00 NOABNEHUA
mitcsma, HOBUISCTBO COCTORNO B TOM,
YTO C4eT CTAN AGCTPAKTHRIM — HA CMe-
HY CHCTHBIM QUIYPKAM NPHLLAM «1BYX-
MEPHEICR WHCAA, JamMICRIBAEMBIC HA
Tabnuukax. ApudMETHES YiKe HE CBOIH-
Aack K NOACHETY OHER WiH YTOK, No-
CKOMBKY €€ IMABHLIM AEMEHTOM CTAND
abcTpakTHOS YHCAD.

XHUMHYECKAR CBR3k: CTPYETYPA W I
HAMHEA. Tlon penakumedt Axwveda Je-
aeilaa.

THE, CHEMICAL BOND: STRUCTURE AND
Dynamics, edited by Ahmed Zewail.
Academic Press, 1992 ($24.95)

ECOMHEHHO, xumus — 310
H HAYEA O CTPYKTVpAX: nBoiiHas

cHpane i GeHIONbLHOE KONLIO
MOCYT CAVAHTE ee cuMBonamu. Ho eoe
CTPYETYDEI MIMEHRIOTCA KakK BO BpeMe-
Hi, Taxk i 8 npocTpancree. MoaTomy no-
MHMO CAMHX CTPYETYD BTOPOI GCHOR-
HOR cTopoHOofl ¥TOR HAYKM AENMIOTCH
WCCNENOBaHHA  pPeakinil —NPpoueccos
HIMEHEHHA XHMHUeCKMX cTPyETYp. Ho
BCTE B XHMHN K ¢ule olHa dynmamMel-
TanLHAN COCTARNKIOWAR — ITO CaAMM
yyeRBIE-XHMHEH. B 3TOl 3ameqarens-
HOM KHHre paccMaTpHBAKITCA BOE 3TH
TP SCNexTa.

ABTODPE KHHIH — 9 MIBECTHRIX XH-
smukos wi Cesepunii Amepnxn n Benu-
EOOPHTAHHY, €CThL B HHX — NAYpeaThl
Hobenescknx npemnii, NpuyeM oJuH W3
asropos — Jlafimyc Tlonmur — nsa-
OB OTMEYEH ITON BEICOKON HArpamnof:
B 1954 r. emy Gmina npucysiaena Ho-
DENERCKAR TPEMHR MO XHMHE, 3 ®
1962 r. — HoGenesckan NpeMHR MHpA.
70 IAMEMATENLHOE HIIEHHE AKUND B
CHEET MO CNY4aD MPOBENEHHA CHMIOMINY-
sma B eapane 1991 r., korma Kanuop-
HHACKHA TexXHONOrHYeCKHil HHCTHTYT
ormesan S0-neTHe co MR POWAEHHA
lMomaura, [leBsTE rnas KHHIH HanMca-
Hbl HILIKOM, NOCTYIHEIM [7IH WAPOKOH
YHTATENLCKOH AYIHTOPHN, HHTEPECYH-
uiefica naykofl, n BxkI04aI0T B ceba nuy-
Hblg BOCTIOMHHAHHA, HAMOCTPALNK,
thororpadmm, a Takxe Gnorpadnyeckne
NAHHLIE O CAMHX ABTOPAX.

I'masa, wanucaunan Jlainycom Tlo-
JHHrOM, HAYHHAETCR C €0 BOCNOMEHA-

HHAL © TOM, KaK B 12-neTHem BOIpacTe
OH YRNEKANCH MHBepanamui. Koraa emy
HCTIONHHIOCE |8, ero npRHAaN Ha pabo-
TY ACCHCTEHTOM Ha xadenpy Konn4ect-
BeHHOTO ami3e OperoHcKoro Ccenk-
CKOXOIRACTREHHOIO EONNenwa, Ime o
CTAN BECTH OOMH M3 IBYX CeMHHADOH.
Ha ogHom M3 3THX CeMMHADOR Npenoaa-
BATENh PACCKAIBIBAN O XONOIWThHBIX
YCTRHOBESX [NA 3aMODAMHBAHHA Dhi-
6w, NonuAr e IMAKOMEA CTYIERTOB ©
WIEKT pOHHOA TeopHel XUMHYECKHE CBR-
3eil, ¢ koropofl OH cam MOIHAKOMHICH
no paforam JMeronca i Jlesrviopa u Ko-
TOPAA BECEMA JAMHTEPECOBANA ero.
Bexope OH cas CTERHT IECNEPUMERTBI ¢
KPUCTANLNAMH Weneia, NOMCIUAN WX B
MArHHTHOE none. XOTA ITH JECTEpH-
MEHTEl HE OanH MONOKHTENLHEIX pe-
IYABTATOR, OHH 3APOAHIH B MOOOA0M
HCCMeNOBATENE WHTEPEC K KpHCTAMNGO-
rpathin. [podeccop Aptyp Holiah u3
KanubopHufickoro TexHOA0MHYeCKoro
HHCTUTYTa npeanaraet [Tonuwry, koTo-
pPLifl TOMEKD YTO CTAM NPENONaBaTs B
ITOM MHCTHTYTE 33HATLCA HOCHENORa-
HHAMI B ODNACTH PEHTTEHOBCKON KPH-
crannorpadmm.

B Tevenne Gonee 10 ner MMosuwr way-
yan gmppakusonnbie obpaKeRs He-
NOJBEARHELE  MOHOEPUCTANNOBR (nays-
rpams), KOTOPLE OH CaM NOAYVYAN ¢ no-
MOILLK PENTTEHOBCKMX nyueli. Kpome
TOTD, OH NPONMTAAN HIYHATE NPHpOIy
XUMHYECKHX CBATER ¢ MOIHING KBAHTO-
gOfi xeunii. B 3ToM emMy moMorTan THa-
HHA KBANTOBON MEXAHHKH, KOTOPBIE OH
nmonyurn u 1926 — 1927 rr. B yHHBEDCH-
rerax  Mionxena, Konewrareua w
Liropuxa.

B 1939 r. Moaumr onyBnukosan crou
IHAMEHHT LIE NEKUHH O NPUPONE XHMH-
HECKHX cBAMeN, B KOTOpPEIX DL AGH WX
cambiii TNYDOKHA Ha TOT [AeHb aHLTHI |
DTH NERUEH, B KOTOPBX ocobas poonk
OTBEOANNACK KBAHTOBROR Yunul, npoby-
OHNH ¥ MHOTHY HCChenoBaTenelt uHre-
PEC ¥  KBAHTOROMENAHHYECKOMY NOJ-
X00ny.

B craree IMTonMHr Taxke PaCCHITEh-
BAET O CBOMX NMANLHEHLINX HCoCnenDna-
HARX, B JACTHOCTH B 00nacTH BHoxmHMHb
il HMMYHOXHMHH, ONHEKO ITOT pacckad
RENETCH HE TONLKD B MpOLUEHILEsM Bpe-
MeHM. YueHbllt NPUBOAHT PEIVILTATI
HOBLIX IKCTIEPHMEHTOR, NMOJTREPH AN-
[HE erD NMPEACTABNEHHE O TOM, YTO
«MEMMETANTHYECKHE»  KBAIMKPHCTAN-
Nkl HA CAMOM JIENE RBARIOTCA ropaing
OoNee NPOCTHIME ABOTNHBIME CTPYETY-
pami. M, poamMomno, s ceon 91 ron Mo-
JHHAT ORSTH NPaR.

ﬂp}'r"l: AR KHHTH e MEHEE HHTe-
pPecibl, NOCKONLKY HANNCAHE THKEMI
MABECTHRIMN YuesibimK, kak Make [Me
pyu (Groxmumik ), @pancnc Kpuk n Makg
HensGprok (Monekynspibie BHONOTH),
Hwopnx [lNoprep w Jwod TMonakn
{XHMITEH).
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OCNE HECKONBKHX NET, NOTPANEH=-

HBIX HA paipaboTky OeclyMmBIX
RONOOHNLHHEKDS, HITOTOBHTENH ORITO-
iy anexTponpubopos mMoryr obpa-
THTBCA K LWYMY KAK CPEACTBY OXIaxie-
HHA B pepHKEPATOPAX CReAYHOLLero
noxonenus. Puauk, craswef npes-
npeHRMaTenesM, pazpaboran peficTey-
ounft 683 cMAIKH IRYRKOROA KOMMpec-
COp, XOTOpLIfl, cyam 10 Beemy, Oymer
Gonee ek THEHLIM C TOYKM 3IpEHHA
atepronoTpebineina, 4es  OObiMHbIA
EOMIpEccop, H KOTOphifl MOMET He-
NONLIOBATE XNANATEHTLI Be HA OCHOBE
xnopbropyrneponos (X®Y), yHu4TO-
WAHOHIHX O30H.

Tuniors Jlykac, DpeInaeHT KOMTAHWN
Sonic Compressors Systems B 'nes-
Annesie (. BUDruHHEa), cCHHTRET, 4TO
HIOOpeTeHHWA MM KOMIPECCOD  OKa-
HETCH KAK D3 TAKHM, XOTOpLIR oxuaa-
€T NONYYHTH OTpacns BrTOBOH Inex-
TPOANNAPATYDL B NPELABEPHH NORETE-
HHA CTPOrHK Orpaneyennfl Ha Henons3o-
panie XOY W TpeGorannfl B OTHOWE-
HHH IHEprodsoHoMusRocTH. [To cnosam
Jlykaca, eno HEJREHO COINANHAS KOMIE-
HHE MOCTPORNA OeflcTRYIOUIHE ONLIT-
HElE OOpAIULEI H B HACTOSIIEE BPEMA 10-
TORHTCH JAKTMMHTE KONTDAKT C OAHON
H3 Beaywmx gMpM, NPOHIBOAALINX XO-
nomuneHpEn. B nasane 1993 r. on nane-
ETCH MPONeMONCTPHPORATE paboTY cBO-
Ero YeTpolcTEE B 1OMALLHEM XONOAHNL-
HHEE.

[epcnek THEHOCTH HOBONO YCTpOHCT-
Bd ODBACHECTCH TeM, NTO HM MOMHO
JIEFEQ 3AMEHHTE KoMIpeccop 0BLIMHOTO
NONOOKIEHHEA, HE TPHOEran HH K KaKuM
OOPOTOCTOMIIHM onepaiaM. «Kpome
TOMD, Mbl CMOMEM BHIVCEATH HOBRIE
KOMAPECCOPE N0 YMEPCHHEIM LIEHAMY,
— samann Jlveac. [losusmo TOro Y10
NpeonONaracMos TOBLILEHHE KOHD-
MHYHOCTH HepronoTpefneHss cocTa-
BHT 3I0—40T no CPaRHERHID C CYILIECT-
BYMMUHMH KOMNpECCOpaMM, NPOHIBO-
OATENH CMOTYT CIKOHOMHTE HEMAMLIE
CPEACTBA 38 CHET TOIO, WTO HM HE HY -
no Gyner npuberats ¥ NOPOroCTOSLINM
cnocoBaM IKOHOMMH IHEPTHH, TAKHM,
KaK HIrOTOBAEHNE TONCTLIN MIGIMDYIO-
WM npoknanok, nobasnenme Gonee em-
KX TennooOMeHHHKOB H HCMONLIORA-
e Goee MOLIHBIX BEHTHARTOPOR.

B obbiuibix EOMOPECCOpax, MCNOL-
IVEMbIX B XONMODHNILHHEAX, CHATHE
ONTANIANLIETD a3, Kak [pasuno,
MPOMIBOINTCH ¢ NOMOLULIO THOPLLIHA WK
pabouero xoneca. TTOCKONBKY —Xono-
OHALHHEW pAcciHTaHbl Ha DeIoTEAIHYIO
pabory B Tesenne 15— 20 net, komnpec-
COpl pomkHL paboTath CO cMAIkoR,
WOl NPEAOTHPALIATE UX MPEIMEPHELR
iEod. [Mpuyes caaiounbifl MaTepnan m

XNAMArenT nonmHL ObITh €COBMECTH-
mMbiMEY. Hannyuiias cOBMECTHMOCTS
OOCTHIBETCH OPH HCNONBIOBAHWH MHHE-
panLHLIX Macen o xianarenTa XPY-12,
koTopoill & 1996 r. moweT BeiTe CHAT €
NpoMIBOACTEA. B KauecTse ero I3aMeHH-
TENH XHMHYECKAA NPOMLILUENHOCTE 0
HACTORLLES BPEME OCBANBAET NPOMIBOA-
creo mapotdrropyrnepona 'dY-134a,
koTopuil, KBk nonaraoT ero paspabor-
YMEH, He GYOeT OKAILIBATL DRIPYILa-
LWIEM0 BAHAHAA HE aTMochepHbIR O30H W
coaefcTEOBATE PAIBHTHI NAPHHEOBOTO
sipekTa.

Hexoropuie cnensanmeTel B obnacTy
KONOONNLHON TexHnkn aupakaior Gec-
NOKOfiCTEO N0 NOBOAY TOFO, 4TO CMa-
IOUHLIA METEPHAT, COBMECTHMBIRA C HO-
BLIM WIAOAMEHTOM, HE YOACTCA paipa-
borare 8 Dnuxafiwes spens. OHpME,
nposIBOaNIHE GLITOBLIE XONOAHALHH-
EH, HLITAMTCE NPHMEHNTE I8 3THX Le-
nefl MACTA HA OCHOBE CNOMHBIX 3pHpos,
HO OONVYEHHELE [0 CHX NIOD PEIYILTETE
nabopaTopHEX HCNLITAHKA He oBHane-
wcnpaioT. «Cvalounsie ceoficTsa [nopo-
ro MATEpHANa) He CTONE XOPOILK, Kak ¥
MHHEDR/ILHEIX  MECEN®, —  [OBOPHT
Kapn Odbdwyr, rnannsiil MeHedkep no
TEXHHYCCKHM  BONPOCAM  KOPNOPAUKH
Whirlpool. Kpome TOro, kak oH 0TMe-
YEET, CMPOMCXONRT CTPAHHLIE BELIN,
KOT@ E ITOMY MaTepuany nobasnawT
OpYrHe COENHHCHHA MR VIIYYILEHHSA
CMASOYHBIX CBORACTEY, C TeueHHEM Bpe-
MEHH HPHPHBIE MECNA HANHHAKT PEATH-
poBaTe ¢ TOY-134a w apyrasMy Macha-

MH, HCNONBIYCMBIMH TIPH HITOTOR/E-
HEM OCTANCH XONOAWIbLHIKS, W B PEIy L
raTe obpalyioTea Bockoobpatiisie Mac-
Chl, KOTOpPBIE 3AKYNOPUBAKOT TPYOXH B
CHCTEME OXMAMICHAN. DTH Macna mo-
TYT TEK#E PEArHPOBATE ¢ BONOH, paspy-
LWI&H TEM CAEMBIM BHYTDEHHIE SACTH XO-
NoAWNBLHOA KaMmepsl; no 3TOH NpHYnEe
XOOOMITBHHEH HY®HO HIrOTARIHBATE B
cpene, abcoMOTHe MHILEHAOA BAATH,
LTo #e KacaeTcn KoMnpeccopa Jlyxa-
¢a, TO eMY HE HYAHA HMEaKan cMaika, a
ITO OIHAYAET, YTO HET HeoGXONHMOCTH
YYNTHIBATE BOIMOXHBIE HeGNaronpuaT-
b€ MOCNEACTEHA ¢ MPHCYTCTBHA TPH
MOWCKe MOOXOONILErO XTAfareHTa. Ioy-
KOBOI KOMNpeccop NpencTaRnReT cobof
TRYGEY cnomuol KoRbRrypauRn, KoTo-
pan paboraer kKak obwemHLIA pezoma-
TOp ANA XnanarenTta. PesonaTop nenn-
KOM MEepeJBHracTcR BIan-gnepen na 50
MEM BOOTL CBOEN OCH ¢ acTOTOA OKONO
340 I'u. I1H koneBaHHa COITAIOT CTOR-
¢ BOMHBI B NOAOCTH peloraTopa. bna-
rogaps ocoBol KOHCTPYKUMH NOAOCTH
co3naBaeMble 8 Hell cTORUME BONHLI Ca-
MOYCHIMBAROTCA M MOITOMY Nepenam
nanneHnd B TpyOEe N0BONLHO GonbIUKe.
Ecnu roBOpHTE O IBYKOBOM NaBIEHHH,
TO Er0 MNIATYIS COCTARIRET OKOMO
200 b, rO KoMOpeccop NpH 3TOM BCe
PABHO OCTAETCH DECIUYMHBIM, MOCKOL-
KY Macca TpYOEH NpENATCTEYET pACHpO-
cTpaMenm Isyka mHapy=xy. Cxarsil
AIANAreHT YEpPe: KTAnaH NonaeTcd B
TPYDORY, MO KOTOPOH OH LHPKYIHDYET.
Caman Gonmwinas npobnema, ¢ KOTO-
poft npHILAOCE CTONERYTRCH JIvkacy
npH paspaboTke CBOErg KOMIPeccopa,
FAKNHOYMANACH B TOM, YTOOLI HCKNKYHTL

OxnamaeHne 3IBYKOM

rad Mog HAIM

KATYWKA
NonNoCTeE
WMHOYETHERDCTK AABNEHWMEM
" \ PESOHATORA V¥ 13 uCnAPMTENR

ey
LR R AN

TRy,

BNYCKERHDI
o KINAMAH

[~ BbIMYCKHOM
KNAMAH

MATHIAT MPY¥MHA

ONoOFA
PEIDHATORA

FA3 NOA BLICOKUM
AABNEHWEM
K KOHOEHCATORY

IBYKOBOM KOMMPECCOR NPHBOOMTCA B OEACTEME KaK OObIMHBIA FDOMKOTOBODH:
Tens. Konefiawus CoOIQa]KT B NONDCTH PEIOHATORA BuICOKDAMIMMWTYAHYD CTOR:
uyio BOMHY, KOTODAER CMWMAET rad-xnagaredT. Knanad EBbinyckaer rai K
KOHAEHCATORY, KOTOPLIA CHWEKAET W OXNaxpaeT ero. MUARDCTE UHPKYNWPYET
B NPOCTPAHCTEE, KOTOPOE HECOXOQWMD OXNaAWTE, WCNAPARCE M NOTNOWAan Ten-
no. Fa3 sarem wget oOpatHo B KOMMPECCOE, W UWMKN MOBTOPRETCH
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BOJHHEHOBENHE YIRPHLIX BOJIH B MTONO-
CTH, EDTOpPBRIE NOTMOIAIOT IHEPTHID,
BBLUTEMAN &€ B BHOE TENNA, B TEM CaMBIM
OFpaHHMHBAOT CkaThe. [lsiTascs pe-
wuTE 3Ty npobaesy, Jlykac B Tewenme
roga npopaboran 8 Jloc-Anamocckof
HAUROHATEHOR nabopaTopun BMecTe co
COSUHATNCTOM N0 aKycTike | pabouwinm
umknam meuratensil [peropr Cend-
TOM. «YT0OB RCKMONMHTE 3TO HEXENE-
TEALHOE SBNCHNE, HY®H0 Obino mpaaoy-
MaTh ocobvio reomeTpio TPYGKHS, —
ckaian Jlykac. Bnarogaps 3mofl opme,
BLICIINE  TAPMONHKHR,  BLILIRABITIHE
YOAPHLIE BOMHLI, B3aWMOnefACTROBANH
OPYT ¢ APYroM, § B pe3VILTATE OCTABA-
MACH TONLKD OCHOBHAS YACTOTA.

JLns npoMBLHLIEHHOCTH, XOTOPOoR H3-
BECTHO, HACKOMBKO ONAcHbIM Ouisaer
NeEpexol Ha HOBYH TEXHOAOINK, BHe-
OpeHHe KOMUPeccopa MPNHOHOHANEHD
HOBOR KOHCTPYKIUHN MOBET NOKAIATHCH
pHckoBaHHLIM, JlOCTaTouno  BOnoM-
HATE © MHOTHx Denax, EOTOpLIC npw-
uinoce nepexnTe komoannn General Eles
ctric 8 1980-x ropax, Xoroa OHa cTana
BHEOPATE POTAUHOHHBIE KOMITPECCOPEL.
[Mocne Toro KK KOMDAHHA 3ANVCTHNA
HX B MpOWIBOACTBO, OHA OGHAPY®ANA
nedexThi B KOHCTPYKUMN KOMIPECeo-
POB; N0 HEKOTOPRIM OUEHKAM KOMNA-
HHH OpHWNOCE JaTpaTtHTe 450 mna.
ponn., YTobil OCTAHORNTE WX MPOMI-
pogcTeo. Ho Jlykac cnokoen. «370 cko-
pee He TexHnveckas npobnema, a npob-
NEMA YyNpamTeHHiy, — JAMETHN OH.

Y xkomnanmfl, NpOHIBOAMLINE XOMO-
ORNLHHEH, MOTYT ObITh W OPYTHE &Th-
TePHATHEDLI, ECTH OHH HE B COCTORHHM
fes GonbluMX NPOHIBOACTHEHHBIX 33-
TPAT YAOBRIETBOPHTE WecTEne Tpebona-
HHA CTAHAAPTOR HE SKOHOMNYHOCTE AN
HalTH CMalouHBIR MATEPMan, CoBMC-
crumeifl ¢ TOY-134a. [Mponzsopnrens
MOFIH Gl YIOBRNETROPHTE HOPMBL 110
IkoHoMHNHOCTH Ha 1993 r. nyTem pe-
KOHCTPYKIHN CVILECTBYOLLINX Y108 X0-
nomwnikrikos. OnHaxo npobnesa co-
BMECTHMOCTH CMAI0UHDID MaTepHanm
OCTASTCR NoBonmkHe octpoll. Ooun ma
CNEUHAIHCTOR CYHTAET, uTO MPORIBG-
aurenn mornn Gw B KOHlle KOHUOB Co-
KDATHTh FADEHTHAKBIA CPOR chywObl
NONOAHILHAKOE, ecH mpofnema cmas-
kil He Byner pewewna. [nassias npobne-
Ml IAKNHHASTCA BOE Me B TOM, YTobn
HONOIMIIBHHE ¢ BOBKIM KOMOPECCOPOM
OXAAMOAT TPOSYETEL

@uraun Ha
TMepexeam unghopmaiuu
CHOBRON GuoTexHonormueckof

HuaycTpHi B 1970-x roaax nocny-
KO OTKPLITHE TOND, YTO KHBBE KIET-
KH MONYy4aieT HACTPYKIAR NpH  0o-
CpencTee rOpMOHOB H PaKTOPOE POCTA.
B To Bpema o Takux Denkax, KAK HHCY-
JIHH W IPHTPONOITHH, MAN0 KTO TOBO-
P KilE O «NEPEHYHBIX MECCERITKEPAX®
{oT aurn. messenger — nocmanunk). do-

CTRTONHO DBINO IHATH, 4TO 3TH Genkm
BROBBANOT HIMEHCHHA B KNETKAX Y TEM
CBATLIBAHAN C PElENTOPAMI B KNeTOu-
ol MemBGpane H YTO NPOHIBOOCTEO HX B
DonLIWOM KONAYCCTBE MOMET obecne-
YHTh NEYeHHe THADETA H AHEMHH.

CeronHa Hopoe Nnokonesne GHoTexHo-
NOTHMECKHX  WOMITaHNfl MHTepecyeTcH
BHYTPHENETOMHEIMH  KOMMYHHEZLINOH-
HBIMH NYTAMH, AKTHBHDYIOLHMHCH N0-
cne p3aMMogefliCTEMA NOBEPXHOCTHBIX
PEUENTOPOR C BHELUHHMH CHIHANBHBIMH
aredTamu. IpH cCBAILIBAHIH COOTRETCT-
BYHIUIETO NATAHIA PEnenTop HIMeHReT
CBOI0 KoHpHTYpalND. 370 HIMEHEHHE
CTHMYAHPYET o0paloBaHKE TAK HAILIBA-
EMEIX BTOPHYHEIY MECCCHIKEDOBR, KOTO-
pPhie B CHO OuEPel NePemnioT CHIHan
OpYrHM  XHMHYCCKHM  NOCPenHHKaM
BHYTP#H KNeTOE. 3TOT npolece Nepena-
9§ CHrHATA OTKPHIBAET NOOXOOL] K Jieye-
HHK ACTMBI, APTPWTA, paKa, NncopHaia,
CEpUIENHO-COCYINCTRIX, WINeprHYeckKHx
n apyrinx sabonesannfl. «Teneps ACHD,
410 MHOrHE BONeIHn HAAKIOTCE PeIVITh-
TaToM QYHEUNOHANRHLIX HapyileRHil B
NyTHEX NcpedadH CHIHANOB®, — OTME-
THn A, OaTiwiyn, pykosoasumil mnann-
posansem 8 Gwpme Sugen s Peosyo-
Cwrn {wr. Kanndopans).

Psa dupsi, B tom uncne Ariad, Cadus,
Onyx, Sphinx u Sugen, npeanonaraoT
NPOHIBROANTE HHIAKOMONCKYTAPHEIC CO-
ennuesns, OGNoKHpYHILIHE HaN HMNTH-
PYHIUHE NefiCTENE BTOPHYHEIX MECCEHT-
#epoBs aHBo mx pentinwentoB. EcTe
CEPEEINBIE OCHOBAHNA CYNTATH, 9TO B
CHCTEMENX NEPENayy CHIHANDE HAROYTCA
MHOFOMHCNEHMBIE  VYUCTEH, YYBCTEM-
TelbHbIE K apMaLERT HYECKOMY
BOATEACTHNIO, Ja#e eC/il 3TH CHIHAMTD-

HBIE [TY TH ELUIE MAT0 HIYYeHBl. o Ml Mbi-
TAEMCH PAITANATE HEBEPOATHOD CIOM-
HYHD CHCTEMY MepeHoca W Mepekirote-
HHA, BOPAMYKD HIYHAR HEKOTOpbLIE ee
yuncTin, — 3assun [, Kynep, scnonss-
TENbHLIA BHUE-NIDETHOIEHT  KOMIEHHH
Sphinx » [apese (wr. Cepepuan Kapo-
nuEa). — Ha sisike CTPenoiHHKOB, Mbl
TONLKO HaumHiaem paibHpaTHCA B Nepe-
KMHOMATEIAX H DACTIHCAHHH ORHMCHRAS,
MNoaxoa xomnanus Sphinx Hauenes @
OCHOBHOM HEl MHIHALL (MNDB), GopMi-
pyiolse KneTouHble MemOpannl. «31o
ocobeEHnD NPHBNEKATENLHOE HANpaRTe-
HHE HCCAEOOBAHKAY, — NOAMEPKHY
Kynep, ofpalias sHHMaHKE HA TO, ¥TO
HMEHHO [THITIAAME DEryIHPYHOTCH Hex0-
TOPLIE KIHYERLIE BTOPHMHBIE MECCeH -
Wephl, Takne, Kak depmMesT NPoTeHHKH-
naza C, yuacTeyroiunfl B BRKHBIX Ke-
TOYHMX GQYHKIHAX, B HACTHOCTH fpH
pOCTIANEHHH W nponwdepaund. Korpa
thaxTop pocTa CBAILIBAETCH ¢ pellenTo-
POM HE ENETONMHON NOBEPXHOCTH, CHpe-
nenentkf  veMGpanamfl AWnmn  pac-
IETASETCA W OOHH W3 ero parMesTon
AKTHBHDYET npoTeHnknsasy C, ncpe-
KPLIBAA KACKA KNCTOMHOMD AENCHMA M
BOCTHUTHTEILHON peaxipm. «BoT xorna
painepIacTch aan, — rosoput Kynep.
Mo suenwio cotpyminkos Sphinx,
GNoKHPOBAHNE CHIHAMBHLIX nyTel, NpPH-
BOARIUMX K AKTHRRUMH NPOTCHHKHHAIN
C, moaeT 0DeCneunTh TeYeHie HEKDTO-
puix Goneanel, BENICNEA TANOE XPOHK-
YECKOE KDMHOE labonesanwmne, Kax noo-
PHa3, KOTOPHM CTPanaroT 2,5 MAH. XN-
Tenefl CLLLA. B orTsbpe npownnoro roga
8 Konsdopuufickosm yYHHBEPCHTETE B
Hpaunse nons#xo GbiNo HEYATHCA IKCOE-
pHMeHTANRNOE Nevenie GOARHLIX TICO-

CBRALIBAHWE BHEKNETOYHOMO
CUrHANSHOTD ATEHTA,
HAMPUMEP @AKTOPS POCTA

BENOK-

PEUENTOP

ITansl BHYTPUKAETOUHON TIePEIady CHMIHAI0B

NEPEQATHVK

MEMEPAHHLIM
GEPMEHT

KAETOYHAR
MEMEPAHA

HAYKA W OBWECTBO
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pHaIoM OpH DOMOLIH Maid, OPenATCT-
BYHLER AeRCTRHID HpoTerHERHaIs C,

Tem mpesenen goMnanus Arad pas-
pabaT BieT nexapoTea NPOTHE aiep-
riH o actMbl. NMockonuky anm 31ex bo-
neanedt EpakTepHbl OCTPLIE NPMCT YL,
ouennth GEKTHEHOCTL HOBOTO fe-
kapeTRa MOmHO Bykmanemo 3a 15 mm-
HYT, KK JAMETH OIHH W3 BEIYLINX C0-
Tpymnkon Ariad T. bepaowep. A mot
NEKapcTea npoTHe paka TpebyoT ann-
TENRHBIX HCTTRITaNNA Ha GOmbIIoM HHc-
ne nannenTon, PEpMa nomyuHna Ka ITo
W1 HECTHEIX HCTOYHHKOR 46 MmN, poan.
— Kpynnefiluan JoTaius cpean Buotex-
HONOTHYECKHE KOMIAHNA .

Hauanunof pensio kosmnadun Ariad
Guino HalTH, 4TO TPHBOANT K GeHoMeRy
BRCRODOMOENNA FHCTAMUHE, XOPOLWO
wipecTHOMY BonbHbIM 2CTMOR H annep-
rieit no ofycnoBnes LM HM 1YY H BOC-
nanutensiol peakums. Korna 8 opra-
HIGM NONAIBET AACPIcH — CKILKEM,
UBETOYHAN NBIALUA, — MMMYHHAR CH-
CTEMA HANHHAECT RMPAbaATHIBATE BHTH-
TEMAA K HEMY. JaTem KOMIERT aHTH Tens
¢ aNNepreHoM CBRILIBAETCR © peuento-
PamMH HE NOBEPXHOCTH Tk HIIbIBACH LY
Tyunki knetok. Tpn sToM wiMeHRETCR
KoHbMTypaLns BHY TPRHEIETOMHOIO
YURCTKA PCUEnTOPd, YTO NPHROAMT K
MODHAWIALNN  PEIEPBOB  THCTAMHHL
KneTEoi. «3To nopobHo ToMy, Kak wi-
38 BOAAEfICTRAR MOMHIE HA epepo -
MEHHIOTCR €0 KOPHIs, — CKa1an oniM
m impextopon Arnad [Jx. Bprorre.

BetecToo, npenoTHpaliaionee Bidi-
MOIEACTEHE HIMENCHHBIX «KOpHER» pe-
HENTOPOB TYMHBIX KNETOK ¢ BHYTPHEIE-
TOMHBIMH KOMTOHCHTAMI, HHRIIHHDYIO-
MK BEIGPOC MICTAMHHEE, MOMET OKa-
JaThCR HpPeK THEHBIM CPEICTBOM OT @Jl-
meprii. B Ariad HamepoHbl HAMATE HC-
NMBTAHAA TAKOMO NeKAPCTBEHHOTO pe-
napata na wenoseke B Browsalme ro-
bl PACYET, MOMIMO BCErO NpoMEro, B
TOM, 4T0 3TH pADOTEI NOMOTYT CO3IATE
apyrie nogobuse nexaperea, « Peayms-
TATH FOYUEHNHA TYUHLIX KIETOK, BO3-
MONCHD, TIPHAONHMBE 0 K APYTHM KNET-
KaM IMMyHHON cHOTeMB), BRIouaR T- 1
B-nimabount i, — 3asnun bepawep, —
Ve obnapy®eno HEMAND CXOOHBIX
yeptw. [Mo ero MueHino, ech NyTh K
NEHEHHIO PEEMATOHIHOIO APTPHTAR M
npyrax 3abonesannfl.

Hexkorophie HCCHeaoRa TN COCPEnc-
TOMHIAH CHOR HHTEPEC HE MEXAHHIMAX
BNyTpHENeTOUNON nepenaysn nahopma-
UM, BEOYAIOIIER NEPEHOC MEKTPHYE-
CKM JAPRMEHHBIX XHMHYECKHX rPyOn oT
onuodl Genkosofl MONEKYIL K Opyro#.
BropHYHBIE MECCCHIKEPH! HECTO YORO-
PREOT TEEDH NEPEHOC, OCYLIECTRAREMbIf
cncundmdecknmi  epaenTamu.  Tak,
NPOTEHHKHHAIL! OPHcocnunmoT K Ben-
KaM OTPHUATENLHD 3apRmenHue hoo-
daTuwe rpynnu, 8 hocharaim, Haobo-
pOT, OTLIENNMOT HX.

IMNps HekoTOpbIX pakosstx abonesa-

HHEX, @ TAKNE, NO-BHANMOMY, NP He3a-
BHCHMOM OT HHCynnua nuabete auHOB-
HHKOM NETOAOIHN MOWeT OuiTh dep-
MCHT THpOIMMKkMHAIA. «OHa Momer
MIPaTE POTE NEAanH raia npm pocte
KNeToK § NOrNOWeHny MM FioKo-
bie, — ckatan Oatwyn. ConocobiocTs
JTOro (epMenTa K nepesocy docdat-
HLIX TPYON MOXeT ObITh KpHTHYECKON &
MPOLECCE NEPEIAYH HHGOPMALIK O Poc-
Te yepes knerkd. Onmioyn oTMesaeT
THE®E, YT docharais MoryT acfictao-
BATE KAK TOPMOTHLIE MEmLTN.

Mecnenosarenn B3 Sugen SHLAHINPO-
BATTH TRAHN, MOpaKACMbIC TTPH PAATIY-
ukiX 3abonesannay, 8 MONCKAX PeLenTo-
POR, OTCYTCTBYIOUWIME WK HECKONBEO
WIMEHEHHB X B COOTBETCTRYIOUINY HOp-
MATHHLIX TKAHAX. TakHwe peuenTopbi,
BOIMOMNHD, YYSCTBYIOT B DaIBERTHI Go-
neann. Ecnn own ofnanawoT akTHEMOC-
Thi) THPOINMKHHATLI, TO OPEAnonara-
eTCA  HafATH MPOTHBONEHCTBYIOWIYIO
thocaTasy HAN APYIOE CPENCTRO oRbi-
KIHMCHIAD Npouecca. Yepes asa roaa
Sugen MIAHKPYET NPHCTYNHTE K HCMbi-
TAHHAM JIEKAPCTH, OCHOBAHHLIX Ha Ta-
KOM TOOXO0OE,

Crnenya Tofl #e NOrHEe, KOMIIEHHA
Cadus 8 Huto-Plopke nuitaerca no-
[ARBASTE OEPEHOC XHMHYECKHX FPYIN,
COMPOBOANA WM B3anMoaeicTane pe-
UEMTOPOR ¢ Tak HaiseaeMbivm G-
Genxami. Kag noscuser seavapii co-
Tpyannk Cadus nee ponntensekofl Kon-
nanin ImClone C. Yoxcan, dotTopelen-
TOPHLIE MONEKYNR (AAE DeACTBYIOT Ha
G-Demkm: «B rnaly eamuumusiit dorou
CBETE AKTHBHPYET peuenTop. JaTem
Genki, CEAILIBANOIINE TYRHOIWATRH-
ihocthaT, MUNITHNPYIOT CHIHANBHEIR Ka-
CEA C yOHAEHNEM, TaK 9T0 B WTOME Bbl
BUaNTE creTy. Tlo ero cnoras, TakHM
Fe OyTeM MOTYT PAIBHBATECR BOCTAIIH-
TENbHAA W ANNEprHvYecKan peaxuHn M
MHOITIE JPYTHE KIETOUYHLIE OTRETE! Ha
COMHWYHMC MOACKYAbl. A BOT KOrIa
CHIHAN He 0OpRIBACTCH, BOIMOMKHO BO3-
HHKHOBERNE XpoHnYeckny sabonesannil.
B mnane: Cadus sxonnt Gnoksposanne
GUPESENEHHBLIY CTRANA NPOBECCH BHYT-
PHENETOMHOR NEpeiatH, 8 HMEHHD Me-
THIHPOBAHHA | NpenniwpoBanig, Gna-
ropapa XoTopsiM G-Benkn conpaskesi
€ PELCTITOPAME.

Hasecino muoro perynsropnmx Hen-
KOB B COCTABE CHIHANLHBX MyTER OT
KNeToMHDR MemOpans: K sOpy, KAk oT-
seuger @, MaxkopsMnk, BHLE-TPETH-
nent Komnanny Onyx 8 Poumownne
(wr. Kammpopuns), ornennmnefics or
guprint Chiron w crassmiuefl cnoefi
LEAbE0 COIMAHHE NCKAPCTR OT paka Ha
Bale MeMenTOB CHTHATBHME nyTed.
aMbl KETEPECYEMCR TCM NYTEM, K KOTO-
POMY HMCIOT OTHOLUCHHE TeHLI ras, Ko-
AHPYVIOLLHE THPOINKHOEYIO W NPYTHE KW~
Hadki», — ckaian Masxopmnk. [Mpu
MHOMMX POKOBLIX 38DONCBAHIAX MyTa-
LKH B OIHOM W1 FCHOB M5, YYBCTRYIO-

ILeM B PETYNIRIAN POCT2 HOPMANLHLIX
KNeToK, NPEeBpaiianT ero B aKTHRHYO
hopMy, ¥TO NPHBOONT K rEMEpakTHRZ-
uns curHaneHeix nyted. «Hauenennsie
Hi ros npenapatel Hapepuska Gyayt
TOPMOINTE POCT ONyXoned, — npeano-
naraetr Makxopsmuk. — HenasecTno,
npasin, Hackonsko, Mowxer BeiTs, ony-
XOMAEELIC KNCTEH DOorubmyT, HO He ne-
Kijlolieno, STo nepeflayT B AaTeHTHYIO
thopMy HE BPEMA NPHCY TCTBHR JAEKaPCT-
Biw,

MakkopMuE JONYCKBET, 4TO HHAKTH-
BAIMH CHIMAIBHBIX Iy TeR, KOTOPLIE He-
NOALIYVIOTCE HOPMANLHBIMHK KNETKAMI,
cTapiT npobnemy NOTEHHMANLHEIX -
ryoueix ahdexTor TaEMx NEKAPCTHE B
Mnoponx Teanax, Ho IKcneprmeniTs
HA MBILLEX ¢ PATHOOOPAIHBIMK 1NOKA-
YECTBEHHBIME  ONYROIAMH  NOKAILED-
KT, YTO HHEBETHBALINA TEAOR, OTRETCT-
BEMHLIX 33 NeCTPYKTHRHLIE MyTH, He
npiuKiseT Bpena oprammismy. «lloxo-
e, YTO H(JPMMTHIHI! KNeTER HMEHKIT
obxoan, — rosopit on. [Nepese Mpo-
roobetiatiie peaynbTaThl HCCTenosa-
Hufl CcurHansHelx nyTell noGywaaoT
YucHsIX MOTH 3TOR A0poroi, koTopoi
OHH, MOMCT CTATHCA, H HE NOLLTH Eihl.

eopa Ipuxcon

Hexyveemaenmbiii unmenaexm
I HOBbIE fexapcemed

EL’J‘IH B nepabil pas ¥y BAC HE MOMYYH-
N0Ch, NOMBITARTECH CLLE 1 C1LE Pa3:
TAEQRO NPERILIO ¥ TEX, KTO COLINET HO-
e nekaperan, Muoraa wet ywrasukii,
OCHOBAHHBA TRaEibiM ODpaIoM Ha me-
Toae npod 1 owmbok, nponece obLIMHO
Tpebyer anamia or 20 qo 40 Teicay xn-
MHYECKHX CORMMHEHMA, nNpexae uem
Dyner HANOEHD TO eNHHCTREHHOE, KOTO-
PO MORET CUNTATHCH MEPCNEKTHREHDIM.
A w3 kamaEx 4 TRICEU NPHIHAKHKLY
NepCeEETHBHBIMH CoenHHennit He Bonee
oaHoro 6yoeT HCNONLIOBAHO [UTH COANA-
HHA KOMMEPHECKOTO nexkapeTsa. Utolem
YOOPAOOUNTE ITOT NOAHLIA cmysaino-
crefl mpouece, GROXIMIKH HA MPOTRKE-
HHH NOCNESHHE JECHTH 6T NMTAKTCR
paIpafaThiBATE MEIHLIHCERE NPENapa-
Thl, TOMHO HANPABNEHHLIE HA ONpenc-
NCHHLIE UBH, TAKHE, KEK PEHEmTOPE! 1
NOBEe PXHOCTH KACTOK.

lMNoka oCHOBBHHLIE HA KOMIOBIOTER-
HEIX NPOrpaMMaox Noaxonsl K «palldo-
HANLHOMY ' NOWCEY NEXAPCTH €1UIe He Ni-
TH TEX PEIYTLTATOR, Ha KOTORLIE Hlle-
EMACH Nocnenosateny. Yaue seero arH
METONM OCHDBAHK HA  WIDOPAAREHHN
MOMEKYNE B NPEOINOROXRTTENRHO HOe-
Lo ee KORGUTyPaiHe — HANPHMED,
n MoMeHT cemikmanns. [Mockonexy ne-
MHOTTIE  KOMTBIOTEPABIE  TPOTPaMKibI
CHOCOORB! YINTRIBATE BIANMHLIE WIME-
HEHNA hopMBE MERTY Monesynofl W ee
PEUENTOPOM, KOHCTDYHDOBAHWE e
KAQCTHE MOMET NOITH N0 I0EHOMY ITy-
TH — COIAHHA «INEANRHOTON COSRINHE-
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NOBEPXHOCTH MONEKYN, TwaransHo adanHavpyemMeie CpeacTeaMy WCKYCCTREH-
HOMD MHTENNEKTE, MOTYT NPOABKTE CEBOMCTEA, KOTODRIE BAMAKT HA M 3 dheKTHE-
HOGTh B KA4eCTEE NeKapCcTEEHHbBIX NpenapaTos. (PoTo: Arris Pharmaceuticals.)

HHH, KOTOPOE HE MOXET DYHKLHOHHPO-
BATH B OPradmiMe,

CoeusamicTsl 13 Arris  Pharmace-
uticals NomArAKHT, YTO CHCTEMB! HC-
EvocTReHHOro uuTennexkTa (MH) noiso-
nAeT B Honee NonHOR MeEpe KCNOALIO-
BATE NPEHMYILECTRA KOMNLIOTCRA NP
NONCKE HOBBLIX MEKAPCTRCHHBIX CPEOCTHE.
BuiugcanTensHelc anropuTMel, nogob-
HEIE TEM, HYTD NOMOTEI0T HEHOONTE Ha
UMl AMEPHEANCKNE TAKTHYCCKHE paKe-
Thi, MOMKHO MOOHWBHIHDOBATE TAKIM
obpasom, 9Tobhl OHW  PACTIOIHABAIIH
(POpMEL XHMINECKIX MONEKYA, Kak 00%-
acHReT M. Poce, npeanaenT | HCnonHaK-
TENLHLA AHPEETOP ITON KOMOGHHN B
Can-Ppanunmcko. Touno TEK wme Opo
paMMel, PAIPABOTANHLIE  COELMATTH-
cramu no poboTOTCANHHES OR TOro,
yTobnl MEXIHUYECKAN PYKA JRHCATACH,
HE HATANKMBANCH HA NPCOSTCTEHR, TO-
IRONAIOT KOMNLESTEPY oA bILLITH T B
HAID Tem, Kakum oOpoiosm MONeKyna
BXOANT B KOHTRKET CO CBOWM PElenTto-
pos. oMel pe paipaGaTLBasM IKCNEPT-
HEFE CHCTEMBI, YT00L IAMERNTL GHOXH-
MIEDHE, — OTMewaeT Poce, — Myl mame
CONAEM MHCTPYMENTEI, TOMOTAEKIINe
HX HHTYHTHBHOMY NOHCKY».

B HacTosiiiee spesma KOMOAHNHH M-
meHseT cucTembsl MTH B caoMx cOOCTBEH-
HBIX PaIpaboTKax; CHAYNANA OHR WOk
JOBAMHCE AN ONTHMHIAUHH MeKapeT-
BEHHBIX TPENAPATOR OT ACTMBI, 8 3ATEM
IN® coipaHnns npueusacsolt wepes pot
aKTHBEHON hopMEL IPHTPONOITHHA, CTH-
MYNATOPA KPacHbIX KPOBAHBIX KICTOK.
« KOMTIBIOTED OOMKEH NMOMOYE HAM B
Beifope 0OBEKTOR CHHTCIE Ha panHefl
cranmum, Tak 4ToOb! Mbl FaHHMATNCH

ks 0% TOro KonHuMecTed MOTEKY N,
KOTOPKIE HEAM NPULIAOCE Dbl SHLTHIN-
POBITE B OTCYTCTENE KOMOLKOTCRHIO
BAHHON cHCTEMBER, — ToBOpHT Pocc

B npouecce pabothl ¢ cucTemMOol HC-
CASNOBATEAH JAHODCAT B KOMOBKOTEDR
OMNCAMMA MOAEKYI I PEIVABTATHI MY AK-
rHEHOCTH B Guonorkueckns npoGax.
KomnewoTep aHaANWINPYET  JAHHLIE,
ytobbl onpeaenn s obime croficTea co-
canHeHnl, koTopkie apabDoTatoTe, I OT-
AHYMA ©OT TEX CcoennHeHHi, KoTopbie
«He paboTaoTh. JaTeM YUCHBIC YUMTEI-
BRIOT PEIVALTATE  KOMNLIOTCPHOTO
AHAIM3A HAE Chegviowiedl CTADMM 3KCHe-
PHMCHTOB, NOCTOAHHO PACLUHPHA HH-
popranHonHyre Basy nownckd. «Jloon
NpocTd HE B COCTORHHN 3aN0MHHETE BCC
OaHHBIE, KOTOPBIE OHH NPOCMOTRE-
n, — rosoput T. Nlozame-Ilepec, cne-
LUMETHET N0 KOMIBIOTEPHOMY IPEHHIO 1
pobororexsuke i MTH, paGoraroumi
KOHCYALTAHTOM B KOMDaHHH Arris. —
AnropiTMel 0BYHeHHN MBILIHAK BaROYT
obiliHe IAKOHOMEPHOCTH BO BCEX ITHX
OAHHEIX Y.

[pHanekas KOMILIOTERL! AR AHATH-
i@ JECOIEPHMCHTOR, CHelMmnMeTi=l |l
KOMIAHUK ATTS HAOEHTCH, MTO CYMERDT
Gonee OeTanLHO MOLENNPOBATE MOmne-
Eynbl. «B GonbiMHCTEE KOMIOBIOTED-
HbIX IPCACTARNEHNN MEKAPCTEEHHBIX BE-
[WECTH BHEMAHWE KOHUSHTPHPYETOR Hi
HECKOMBEHX TOMKAX, PACCTORHHAX H
YTIIax Meadly HinmH, — obwacieer Jlo-
peruo-Tepec, — Mer npumm ¥ aeiao-
oy, 4TO ANE MPEEMASMOTO ONHCAHKH
MONTEEYIAPHBIX  cRORCTE HeobxommMbl
MANWEIE HE MEHRILE uwem no 100
ToUkame», Takpe aTpHbDYTRI, K3k Mome-

KYNAPHBLIL 3apan w  rWapodebrocTs,
APHBHOCHT A0NOUHHTENLHYIY plamep-
HOCT b, TPYOHO BOCTIPHHIAMEEMYH) He10-
BCKOM, HO JIETKO  YUUTRIBACMYIO ©
KOMIBIOTEDHBIN MOJENNAX,

Yuesbie N3 KOMOAMIN ATTIS CUNTIOT,
UTO NOCTPOSHNHE ACTANBHEIX KIPT MOJE-
KEVARPHLIX OBEPXHOCTEN NOIBONHT HM
ocBo0ONNTECR  OT  YCTAHODWBLIHACR
fipegcTamteHifl, CBRANNLIX ¢ TeM, Kk
HEEOTOPLIE KIACCL MOJEKY TARMCHT OF
CTPYKTYPHBIX CBOACTH, TAKMX, HENPH-
MEP, Kok wckenets. olleno e Tonkko B
TOM, HACKOJLKD BLICTVIACT NOBEPX-
HOCTL B TOM HIH HHOM HANPABIEHHN, HO
H B TOM, STO HAXOOHMTCH MEXOY BLICTY-
nammnn, — oTmeyaet Pooc,

Emouesofl MOMEHT B NOAXOOE, Bbi-
GpaHHOM KOMIOAHMeR Arris, COCTOHT B
TOM, UTO OH NOIBONAET BOCTIONBION Tl
CH OTPHUATENLNEIME  PEIVIILTATAMH,
«KOran Bhl COBEPLUAETE BOCXOM EHIE
HE PEPLLMITY TOPEL, BOM NOMCIHO GBI
Gb1 YIHATE, B KAKHN MECTAN nyTL Bnokn-
poBail nasHBaM, ToK STo0L nbpaTh
Gonee nogaxonsee nanpannenne. Kap-
Td, COCTARNEHMAR BAMEN, N0 Kpafuel me-
Pe NPHIQOHTCH BAM HA  COCOyOWmi
Pilan, paccysanet P, JNatpon, séhiy-
it cnepnannet no I o kKomnDassn
Arns, CHCTEMA, COI0ABAEMAR MM CO-
BMECTHO € BRIMHCANTENLHOR rpymmod
Arris, OyOeT JANHCHIBATL HaHHLIE O TO-
norpadwn Monckyn. «Oxa Gyaoer noa-
CEATRIBATE BasM: uyTo Gbl BLI HW DCNANH,
HE JONYCKAATE OCTPEIX BEICTYNOR, CKi-
WEM B IEBYIO CTOPOHY S, — TOROPIT OH.

B xoMnannn HADCKITCH, 4TO CMOTYT
NPHMEHHTE TaHHEIE, TOMYHEHHBLIC HA
OIHOM KITACCE MOJIERY T, TAKHX, Kak giep-
MEHTEI, K APYrHM BEIIECTBEM, HAPH-
MED NEKAPCTHCHHLIM OPTAHNYECKNM CO-
EHHEHHAM, KOTODBIE MOWHO [TDHHK-
MaThk uepen por. o« mysmio, yTo Arris
@apafoTaeT HEMAND JCHET, — TOBOPHT
Jappn XauTep, PYKOBOOHTCOE FRYNNLE
MALIMHEHOTD 00yueHnA 8 HaunosanbHol
sennunHckoll naboparopun. — lMocTe-
NEHHOE NPOABHMEHRE BICPCT IPHBOIMNT
K #ee Bonswins o BOABILINM npenmy-
wecTeaM, HnowMik npoocMOHCTPHPO-
BAIH ITO CBOHMN JOCTHMCHUNMN B aR-
rosobunsHofl NPOMBILLIEHHOCTH®.

«Ecim TO, 9T0 Mbl JCIDEM, HACTONb-
KO XOPOLKS, HACKOALKD Mbl HAACCMOR,
TO Mkl HE CMOMBEM HOCOPENATC THOBATE
TOMY, STOOR APYIHE NOCNENOBANN HA-
WEMY TIPHMEDY K, ronopur  Poce,
Komnanns Arris LpHONCKn Beayiiiy
YHEHBIX, CTICINAMHCTOR 10 MAMIITHOMY
l'-lﬁ!r"lf"lll'" H pPacnoiniBiHnin Uf"rl.'iltlli.
OOHIKD KOHKYPEHTH MOTYT BOCNIONBEI0-
BATHCH ONMLITOM 1 IHAHHAME BbICOKO-
KBANWHOHDOBRAHABIN  CNEUHATHCTON,
KaKMX noka cuie wemano, B nawe apess
KOHCTPYETODS, DPexae TaHHMABLINECR
COIMAHMEM CCKPETHLIN  BOOPYWCHMIL,
TAKKE MOTYT OBITE NPHBNEYEHB! K Y4A-
CTHK) B HOBOM TEXHOMOTHYECEOM ﬁ}-Mr:.

Hebopa IpuKcol
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Knaemounwiii omeem

CL—I'U.’.IIIH. YEpE3 NCCHTHNCTHR IMTH-
nesun CTTHa- Gonee necarea no-
TEHIUHAMEHEX BAKIHH, KOTODRIC MOTITH
OBl NPHOCTAROEATE PACIPOCTPAHERHE
Jabonesanns, NPOXOORT NPEIBAPHTENE-
Hele HemwaTanwa. Tpegcrost yorano-
B TE WX Whhek THIHOCT b B A0 TE Yeio-
peka o7 ndekiun. [Moyrn Bee 3TH npe-
MAPATHI HANPARNeHsl A BOIOYRACHHE
AHTHTENLHOTO OTHETH HA BAPYC NMMY-
HonedmunTa wenoseka (HIY — ot adrn.
human immunodeficiency virus), asiani-
saroumi CTTHUA. Cyas no pesynkTaTaMm
HOBEBY NCCNenopamm, HEEOTOPERIE M-
IIH MAOTAA OKAILIBAKITCA YCTOAYHBLIMG
¥ Huexunn HIV. Onnako cnocobRocTh
oprapgnima DOPoOTECA € BHPYCOM, BO3-
MOEKHD, FAEHCHT OT COBCEM JPYTOTD
OPYHHE HMMYHHON CHCTEMB] — TAK Ha-
FIEIEMOTO KAETOUHOTD MMMYHHTETH,

Paan xmouessiX nabmoncusf 30cce
Own coenax M. Knepsun n dx, [ape-
poM H3 HaunonansHoro HHCTHTYTA pa-
Ed. B crartee, onyGnukoBaHON B #yDHa-
ne wlournal of Infectious Diseases» omm-
CHIBAIOTCA WX Jaiikie, NOK3ILIBaoIme
YTO ¥ NEROTOPRIX Moacl HMeeTes Kie-
TOUHEHT IMMYHHTET K KOMOOHEHTAM
HIY poke B OTCYTCTEME AHTHTED NPo-
THE ITOF0 BHPYCA W OPHIHAKOB camMof
HHpeEaHe. BONBINHHCTEO ITHX THOOeR,
CKOpEE BCErD, NPEXIE KOHTAKTHROBAIN
¢ HIV, vo, sax nonaraet Lnpep n Kne-
PHYH, HX KIETOYHAEA HMMYHHAR JAILHTA
YCMEIIHD CTIPARNNACH © WHeK nmeit.

[edictanTensno, ¥ nocureneil HIV ¢
akipakenHof  undekavel npoMIBOIR-
OHe AHTHTENA ENeTKH, NO-BHIHMOMY,
CBEpRCTHMYNNpYOTCH. Oauako e
KRETKH, KOTOpLic OfecnedMBarcT Khne-
TOUHBIN HMMYHHTET, OCTAOTCH HEIH-
TpOHyT MK, Hupep n Knepuyn HHTED-
NPETHRYIOT 3T0 W apyrie Habmonenns
KAE CRHOETENLETRD TOrD, NTO0 TONRKD B
CIYMAE HCYIAYH CO CTOPOHB KNETOMHO-
ro HMMYHHTETa MMMYHHaR CHCTEMa Ha-
HHHAECT MPONIROONTE anTHTENE, KOTO-
peiE B KOHEMHOM CHMETE HE MOTYT caep-
WATH BHPYC.

Ecau npep # Knepwsy npass H Cy-
wecTayer OeficTeeniEil  pRpOIHbAR
kneTounmii orser na HIV, 1o cneayer
HCEATE TAKHE BAKLMHBI, KOTOPBIC 1]
CTHMYIHPOBLTH ENETOMHBIR HMMYHH-
TET. 70 MueHie fainpyeTca ua wabmo-
AEHHEY, CEHAETENLCTBYHOUIMX O TOM,
YTO J8d BHAE WMMYHHOR JaMTR —
ENETOUHAN 0 AHTHTEALHAR — NOAARNS-
HOT apyr npyra.

Xoma pabGora llupepa w Knepuun
NPHENEE S  pHEManne, ofiecTReHHOe

WMMYHHAR CHCTEMA womer ObiTh
CNOCOOHOM CNPEBMTLER © BMPYCOM
CNHOe, kax cuvTawT O WHpep “
M. Knepiun 13 HauWoHankHOro HHCTW-
TyTa paxa Cllla,

MHEHHE ele He TOToRo 3a6kTe Npo aM-
THTEAA, «MHe NpCICTABNRCTCR BECHMA
BEPONTHBIM, YTO €CTh JMIH, KOTOPLIC
KOHTAKTHPOBAMH ¢ BADYCOM, HO HHbeK-
UHR ¥ HHX HE paiennachk, — TOBODHT
. Xo7, pyroponsusfl nporpaMso mo
CMMHOy » HaumoHanuHosM HHCTHTYTE
annepray o unpesuponnpx 3abonena-
il (NIAID), — ® ponvekaw, syro Hls-
pep u Knepuun asissnsoT HMMYHONO-
rHYECKYIO MAMATE O KOHTEETE OPTaHHi-
Ma C aHpycoM. Ho 3T0 HHYEro we roso-
PHT © TOM, QYHELHOHAIEH JH KNeToy-
Hbiil OTBET. 306Ch BOIMOBER POCTO Ya-
CTHYHEIA HIMMYHHBIH OTBET HA HEVIaB-
wyocs Hpekimoy,

Ocuony HOMENMHCTRE BAKIHH NPO-
™ae CTTMMa, DelonacHOCTE KOTODBIX
cefluac NPoOBEPRETCS HA AA0OPOBRLIX a0
GpoBonbiax, COCTARNMIOT uHCT ke Gen-
KM, CTHMYMHPYROUIHE obpalosaHHe aH-
TirTen, MokasaHo, UTo BhiiHaHHbIR BLK-
MHHON CHABHBHA BHTHTENLHBA OTBET
MOKET AaMHUWATE WHMnarse or HIV,
Ho octaetcs HEACHBIM, BOAMOKHO TH
JANMATENRHOE NTONIEPRAHNE AOCKBATHOMD
ypoRia anTHTen it dpdekTHReH M FTOT
NOAXO0 TPHMERHTENLHD K Henonexy.

M, d#0HcTOH, YUacTEYIOUAN B PYKO-
BOACTRE YIOMAHYTOR NpOrpaMMot, oT-
MEYBCT, YTO OaXE B BAKIIHHAX, obecne-
yHpaiowmx  wherTHENYIO IFWHTY OT
Opyrux Gone IHEN, KTIOYeRiIe [LITH HMMY-
HHTETA KOMNDOHEHTHI IaYaCTYH) HCHI-
pecTHB. HeTOpHYeckn CIORHIIOCE TAaK,
HTO VCMEIUIRBIC BAKIIHHBI obLIMHD DCHD-
BAHM HA MUELIX ocnabnenHsIix Bupycay
HIH HE CMBCH BHPYCHEIX KOMIIOHEHTOR,
WO HE HA uMCcTRX Denkax. abaiTh moO-
WeT, Jeno 8 ToM, 410 ana ek THRHO-

CTH BAKIHHE HYXHO, 4TOOBI OHE BRIIRI-
BANA HE TOMBKD AHTHTENEHLIN, HO W KNC-
TOUHEIN OTBETY®, — TPEOINONArECT OHA.

Hexoropeie paipaboTuekn BaKilhH,
MOXOME, COrMACHB © ITHM: CDENW HO-
BBIX MOTEHUMANBHEIX BAKUHHHLIX Tpe-
NAPATOR ECTH HANPARNTEHHBIE HA CTHMY-
JHUHK HE TOJILKOG CHHTEIR AHTHTER, HO
H ENeTONROID iMMynnTeTa. Takne pag-
UHHK NPOHIBOIATCR, HANMPUMER, duip-
mamu Pasteur-Mencux 8 Jlnowe (Dpan-
urA) v Wyeth-Ayerst B @unancnsdnn; o
HHX HCNOABIVIOTCE MOIHGHUHPOBHH-
HBIE BHPYCH!, HECYLIHE KOMNOHEHTbI
HIV. 37R npenapathl A0MKHL BhiTki-
BATE K3K AHTHTENRHRIE, TAE W KNeTO4-
Hbt it HMMYHHLIR oTeeT. Dupsma Bristol-
Mvers Squibb nposena knnaNwecKie e
nTanss Eaxugwss npoTas HIV, ocko-
Bannoil Ha MogHbHIHPORAHHOM BHPYCE
OCHOBARUHHE, Bapanuoro ui coobpa-
el GEIoNACHOCTH.

Ox. Conx, paipaborasumi 8 1950-¢
roast ek THEHYVIO BAKLUNHY OT NOIHO-
MHEMNTE, cellYac IaHHMACTCR BAKIHHOA
#a ocHobe youToro HIV. On wenonsio-
san waeto Wnpepa m Knepisan o kneTou-
HoM HMMyHETETE. ONHAKD MHOTHE HC-
crnenopatenin obecnokoenk npobnesod
BEI0NACHOCTH BAKIHH HA OCHORE LEN0OT0
supyca. Opyrse cneayror Bonee octo-
PORMOMY NOANOLY, KOTODPBIR, KAk OHH
HEOCHITCH, TEM HE MEHEE N0/ KeH Bhiakl-
BaTh EncTounRbl oTeer. Hanpemep,
tinpsa Therion Biologics 8 KemGpnnse
(wr. Maccasycerc) HCCNenyeT Tak Ha-
IbBACMEIE NCERNOANPHOHEI — 175{"‘31}"
wonpecs Wi Genkos HIV yacrnie, xoTo-
phie  BhIIBBAKOT AYHIIHA HMMYHRHBIR
OTHET, Hen WIONHpOBAHHEIE Denkn.
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Bo muornx cayvasx nepenass HIV
KNeTeM cnuincThix obonouek 3apasa-
KOTCH B yinche nepasix. Kax nomuepknsa-
et Hwoncron, papaboryism Bakimn
obR3IakEl rAPAHTHPOBATE, 4TO HX MPo-
OYKUHA ODeCHcYHBACT JAIIMTY NPOTHE
BHDYCA NDH NOJOBOM KOHTAKTE, 8 TaK-
#e€ NPH BHYTPHBEAHBY mHseximax. [lo
PEIVNLTATAM PAOE IKCTIEPHMEHTOB, JIR-
GopaTopHbie NPHMATRL MOTYT npuobGpe-
TaTh WMMYHWTET K BHDYCY WMMYHODE-
duinra obeanan (SIV), poscreesnomy
HIV, nocne saKuMHANKMH NPENAPATAMI
Ha OCHOBE pensiy YOHTRIX BHPYCHBIX Ya-
CTHL — HO TONLKO TOTIA, KOTOA BAKL-
Hi BEQJHTCA NYTEM HHBEKINH, B WATPE-

BarsHanLHoe BeeaeHne HexbdexTHEHO,

Y dwoHcTOH HET coMHeHHA B TOM,
4yTo paipaborky sakiuH HeoBxommMo
thopcHPOBATE, HECMOTPA HA OCTABILIHE-
¢ Be1 oTReTa BAKHLIE BONPOCE Of HM-
syHHoM OTBeTe Ha HIV. «Hama crpa-
TETHA — CHAEA0BAETE NPAMD B KIHOYEBOM
HANPARIEHHHS, — CKA34NE oHa. K anpe-
mo aToro roga 8 CIUA gonssa HEYaTh-
ol BTOpan (aia KNHIHYECKHX MCHBITA-
HAfl BAKINMHALIX NPENAPaToR NPOTIE
CTHda, a vmeHHD olleAKa ux Deyonac-
HOCTH B rpyrmax pHeka. «Cnenyer ¢ pa-
IVMHOH OCTOPORAOCTEHIO NPOABHIAT LR
Bhepel KEK MOMHO DnicTpes, — cyHTE-
et woHcton. — Mui ke cobupaemcs
OOMHIATECH OTBETOR HA BCE BOMPOCEDS.

Tum bepocau

Cgﬁﬁf?

MpoekT-21: C6anaHcMpoBaHHOe pasBuTme

e

OXKEPAN[ NWUN

E Toro kak rnass | 78 npen-
crasuTenscTe 8 OOH npou3ne-
CH CBOM BCTYIIHTENLHEIE PEYN,
B wwo-fiopxckofl wrab-xeaprupe OOH
Hawana ceow paBory 47 IenepanuHas
AccambBnes Opranvsaoun O6venumen-
Huix Haouit. Temo# obcysnenus nocny-
wun Mpoexr-21, nouasTeill na Konde-
perian OOH no sapmme okpysaomed
Cpedhl M paIBNTHIO YenoBedecTsa, mpo-
xomasell B nepsofl NOADEMIE HIOHS B
Puo-ne-¥awefipo, Cwvinecreyer Gonk-
1LAR BEPORTHOCTR TOTO, 4TO NOAOWE-
unn [poexra-21 Byayr obcyknaTHCA HA
muorux Gynyux Menapanbasix Accam-
Gnexx OOH — ecnn poobuie cyiecTay-
€T BEPOATHOCTH BLIMHBAHNHA YenoBe-
HECTHE.

B copoka rnasax [Npoexra-21 wanara-
HTeR MepLt, neobxoaumete ann cBanay-
CHPOBAHHOTD PAIEHTHA YelOBCYECTBA.
Mo cywectay Mpoekt-21 Apnserca npo-
TpamMMoR WOHOMHOTO HCMONLIOBAHHA
PECYPCOE, ¢ TAKOH PACTOMHTENLHOCTERID
paibaaapuBacsuly yenosexoM. Buaecre
¢ peccMoTpeHdenm Gonsworo wWcna
mpofaes, IHAKOMEIX COELHATHCTAM MO
OXPAHE OXpY#AaoUeR cpeakt, TAKHX,
KaE npobnema coxpasHenHs O30HOBOTO
cnos armocdepst, npobsemsl rNOGETE-
HOTO NOTENNEHNA, YHWITOKEHIR NECOB,
HACTYTUICHHA TYCTRINE, FPOIHH NOYBLI,
Guonorideckux wimenenndt, 8 llpoexte
TAKAE TOBOPHTCA i 0 HeoOXOANMOCTH
NPHHATHA MEpP, HANPABIEHHEIX HA TPeo-

OOneHne HHILETH, METCKOA CMEDTHO-
CTH, HCOOCOAHWA, INHaeMHA, Herpa-
MOTHOCTH H apyrux Gencreuft, cnocob-
HEIX TIDHBECTH K BRIMHDAHHMK SLUE DOHO-
ro pecypea Hawedl MIgHETL — €€ Yeno-
BEYECKOR NOMYMALEH, .

B Mpoexte-21, cornacoBamHom o
OODH, rosopuTcs o neficTeHAX, HeoGxo-
AWMEIX ANR ToTo, YTO6K coenarh nna-
HeTy cnocofHOR Nnoonep#ATL H NPOKOP-
MHTL HACEJCHHE, KOTOPOS K KOHLY Che-
ayoero sexa pupacter go 10 mopa.
wyenosex, [locne atoro  neobxogmmo
Gyner NPeInpHHATH MEPE! ANH Noome-
pHaHHA H CTARDWTMIALNE TOro KOIM-
HECTBA HADOAOHACENEHHA, KoTOpoe By-
ger 8 To EpemA. B xaxmoR rnape
[poexTa-21 paccMaTPHBAKTCA H OLe-
HHBEKOTCH OCHOBHBIE HellcTBIA, Heobxo-
OHMBIE ONA BRIMOTHEHRA KEKO0R 10
3THX 3anay4. [Mo aamuicny asTopos [Mpo-
£KTR, JEHEWHLIE CPENCTRA N8 HX BRIN0-
NIHEHHA HYXHO CODpath CO BOEX TOCY-
OBEPCTE HEFABHCHMO OT TOTO, Pa3BNTOE
OHO N pasenBaiouesch. OT crenenn
PEIEHTHH TOCynapcTea Oyoer 3aBnceTh
TONLKD CYMMa ero Bxnana. B rnasax,
MOCEAIIEHHKIX TEXHONOIHYECKWM TTROG-
nemam, SETOPE NOACHHTEIBAIOT CTOH-
MOCTE Kawnol Texsonoras, seobxom-
MO A8 PCIUEHHS NOCTABNEHHBIX IANAY.

ApTopsl lNpoexTa nNogcyHTaIH, 9TO
obiaA cymsa cocTarnset 600 Mo, no-
nn, Tagyo cyMMy TOCY IapcTBaM chemy-
€T BETANLIBATE EXETOOHO 00 TOrD Mo-

MEHTE, NOKA NpoLecs He cTaHeT Heobpa-
Tumbin. OGuih BKNA0 paIBuBaHOWIMXCH
cTpan Gyner DOCTHIATL TPEX YeTBepTel
ot ofmed exeroaHofl CYMMEL, HO 3TOT
BENAN OyaeT OCYIIECTRIRTECA B OCHOB-
HOM B BHO¢ CRIPBCBLIX PECYDCOB M DADO-
uefl cunbl, Ha Aono pajBuTRIX CTPEH
ocTaMeTca 125 MIH. O0A6N., HE KOTOpRIE
OHI B OCHOBHOM fomsHs GyayT nocra-
BHTEH Das0BbLIE TEXHONOIHH,

[Mpw fiar we Mpoexta-21 koxibepenii-
efl 8 Puo-ne-HWaneflipo ve waxnanuisaer
O0RIATENLCTE HH HA OIHO FOCYIAPCTBO.
On copepxuT Metbiue TpeGosanmit, yem
ABe KOHBEHUHH MO JAUMTE OKPYHXaH-
wieft cpeasl, noanncarnsie rnasasm 110
rOCYOBPCTE BO BREMA BCTPCHH HE BEI-
cluesM yponHe Nno npobaemamM nnaHeTs
Femnn, cocTosniielicn B Konue xowhe-
penunn. [Mocne papa sospamennft co
cropout CULA nonpeprnact coxpaie-
HItEM KOHBEHLINE, NOCBMIenHan npob-
nese rhobansnoro morennenns. Ona
NPEEPETHAACE B HEMHOTHM Gonee sem
MPOCTO OEKNApPAIAIY Hamepernil, A Ha
KounseHunn no GHONOTHYECKHM HIMEHE-
aiast opeannent CLHIA we nocrassn
caoefl, Takol pamnofl, noanuc, Tes ne
sedee  [Tpoext-21  ponsen  IHAYHTL
Domsive, vem TOpwecTserinle obetia-
HHA CONPYKECTEA Hauufl, Huaue W OHi
MOTYT CORTH HA HET,

Mpoext-21 nocesmen TONBED TPOG-
Aese npecnocobncHis UENOBEHECTEE K
YMEHBLUAKINEMYCH KONHYECTBY PCCyp-
cop nnanetsl. B Ipoexte norHueckn go-
KaILIBACTCH, YTO N0 Kpaltsef mepe aTa
ek JOCTHAHMA H KOHEYHE.

B pa3asiTixX CTPaHAX MPOMBILIAEHARA
PEBOMIOIMA TAK YBENHYHIA M3TePHATE-
Hoe GRaronoayuRe TpaXIaH, TO POCT
HEPOOOHACCHCHNA DPEIKD  COKPATHIICH.
Jlwonm yeepeHbl B TOM, HTO HX TIEPBEHILL
BuIKHBYT W UPHHUMAKT pPELUCHME He
HMeTh Bonkiie nerefl. Bapue pocta Ha-
POOCHACENEHHA 8§  PAIBHBANMINXNCH
CTpasax rOBOPHT O HANANE B HHX MPo-
MEIUNENHOR pesomoiH. Breopeune B
ITHA cTpanax sceodero ofpasoBanis,
npeseHTHEHON MENMIMHEEL, NOHRTHR O
CANATAPHA, 4 TaK#e HAVABLLARCA TAM
JENEHAR PEBOMHOLNA — BCE 3T0 NPHBLND
K YBEIMUCHHIO  NPOACIMKHTEALHOCTH
HHIHH B ITHX CTPAHAX.

Llhpesl cEngeTensETBYRIT, YTO Cceft-
4aC NPOLENT NPHPOCTA HACENEHHA Ma-
HETH! CHHIWIICR OTHOCHTEMLED Tex 2%,
xoTopsix o gocrar 8 1970 r. B sekoto-
piix cTpanax, ocobeino 8 Muanm 1 Ka-
Tag, POCT NOPOWMARAA CHHMACTCH, TAK
WE KAK ¥ NOKAIATENN CMEPTHOCTH AeTeR
oo 5 ner.

Basxxuofl weprof MNMpoexra-21 sanser-
CH TO, WT0 MHD WEN K HEMY HA TPOTRMNE-
nun naTHaecaTs nev. [ocne eropof
muposof Rofine W ofipasosasins OOH
Ger0NaCHOCTE OTHAYANE IKOHOMHYECKOC
pasarTie. B 1948 roay B YeTBepTOM
nyHETe ceoell wHArypauHOHHON pounl

BUENWOrPAGKUA
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npeanenT Fappu Tpysen npiasan ceo-
HX  COOTEHECTBEHHHKOE NPHMCHHTL
IMnas Mapiuanna, ¢ KOTOPOro HAYAIOC
nocnesceHroe BoccTanomnesue Espo-
MNbl, # B OTHOWEHHH cAabopPaiBNTHIX
crpan. B 1951 r. rpynna 3Ixcnepros
cnetHansHo ans [Nenepansiofl Accam-
finen OOH noocywTana, 9T0 ECOW pal-
BHTHIC CTPAHLI DYIYT ERErOaHD 10 KOH-
112 CTOACTHA H HA KOHHECCHOHBLY YCIO0-
BHEX BBRUIEIATE 1% BanoBOr0 HALUMO-
wanshoro npoaoykta (BHIT) cnabopas-
BHTEIM CTPAHAM, TO ITO MNOMOMKET HM
DuicTpee BCTATE HA TIYTEH MPOMBILLIEH-
HOR PeBOIHIINR.

B 196] ., oame nocie TOND KaK Ha-
CcTynnense xonoasofl sofiHLl cnenano
CHHOHHMOM DEINNACHOCTH KOHTPOML 38
poopyxennes, [Twon Kennens npubuin
ia Menepansavio AccamBnero OOH nnn
Toro, yrobsl ofesenTe 60-¢ rogbl «moe-
CATHICTHEM DRIBHTHA» i nepenats 1%
BHI1 ceoeft crpans Ha Hymas! cnabo-
paienTeX cTpad, Ho snocicdcTamm,
KOraa Bee NORRIH, 4710 b0-e roaowl TOW-
fee BrIN0 Okl HATBATE WOCCATHACTHEM
pazovapoBanaie, NpOMBLILILICHHbIC
CTPAHLI PEILNH, YTO peanudce Gyner
BRLOENATE HE IKOHOMWMHOE DPAIBHTHE
ITHX CTPaH cymmMYy, cocTasnmomy 0,7%
ot ux ofiwero BHI. Ho 31w ofimwe obe-
IAHHA «BEPXOBE HE BONIOTHIMCE B
HHIHE.

B 70-e roosl nocne pAIA IWOKHPORAS-
LM Boex noakinesnh ned Ha HedTs ro-
cynapere, sxogaumx 8 OTEK, caabo-
PAIBHTHIE CTPEHM BOCITPANH AYXOM H
noTpefoRATH RBEOEHIH HOBOTD MEWIY-
HAPOOHOTD IKOUOMINECKOTO TOPRIKE,
PaasnTeiM cTpanas BMeHsnock a obs-
JAHHOCTH HE TOMLED BRIMONHHTE CBOW
obetanmna 1o IKOHOMHEECKOR MOMOLLLH,
HO TaKWE W NEPECMOTPETE YC/IOBHA TOP-
TORTH, TIO0 KOTOPEIM OCIICBRIE PECYPCRI
cnafopaiBnTely CTPAH (HauwHias © He-
i) ofecneswBany INHTEILHOE PaIBk-
THE NMPOMBILLNEHHOCTH PAIBHTEIX MOCY-~
aapers. Ho w3 arux obuwmx yrpos acku-
1Y% HHYETO HE BLILLIO.

Mo Mucknio cocrapntenel Tlpoexta-
21, w3 peeobmero crpaxa 3a cynwby
oEpysamiell cpeis ToCynapcTed B
KOHLE KOHLOB NPHLDTN K MBICHH O Heo-
XOOHMOCTH BaRTh Ha cebn pelllenne non-
roepemerHol  3anaun  noAIepRaHHR
pasnuTHR yenoBevyecTea, Tem He menee
OT CTAPLIX NPHBLIYER TAXENO OTKAILI-
paTheR, H [TpoexT-21 NOSBHACA B CBOEM
TEnepeLHeM BHIE TOCTE OOATHX [AHC-
kycoufl,. B Pwo-pe-Hanefipo auavane
Gl NpeacTARNEH NRTHCOTCTPAHHYHELR
papianT INpoekTa, B KOTOPOM BLE MTYHK-
Thi KACAKIMECH acnexHoro obecneve-
HuR, BRUTH BIATE B CKODKH M Noanewa-
ma obeywnenito. B okomyaTensnof pe-
NAKINH, TOCHE TOr Kax Gsimm Halinens
komnpomuccs 8 npofineme Gonampona-
unn, Mpoext yeenwwuncs oo 1000 cTpa-
HHLL

Ho naxowioenue KOMOPOMMCCOB HE
RBMACTCA rnasdol sacnyrofl koHepen-
e M [Npoexta-21. CaMoe sakHOE —
310 To, 4To Goratsle n GegHble rocy-
"OEPCTEA NPELLTTH K COMMAcHD 0 MEPax,
neobxoanmeix ans Toro, wrolsl npiee-
CTH HMHCACHHOCTh HAPOOOHACENEHHA M
AONETHTE YeNOBeUeCTBa B COOTBETCT-
BHE C OFPAHHYEHELIME BOIMOBHOCT AMH
nawelt nnasers. B IMpoexte-21 venose-

HYECTBO YETKO ONPEIeNHne CTORILNE ne-
pen MMM 380AMH.

HencnonsI0sanHLIE NMPHPOOHEIE pPe-
cypekl cnabopaIBUTEHIX CTPaH XKOYT HO-
oelx Texnonoruf. beapaboThiie M0OH
wayr paborsi. A e |25 mnm. gonn., ko-
TOPLIE HOTMHE BIOMATE B TEXHONOMHNA
NPOMBILINEHHLIE CTPaHE], HE COCTRANA-
tor 1 obewanuslx 0,7% ot ux obuero
BANOBOTD HALHOHANLHOTO NMPOIYKTA.
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