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HEBO B HIOJAE — ABTYCTE
2012 roxa

Anekcen
NMAXOMOB.

Camoe yno6Hoe BpemMsi /151 aCTPOHOMUYECKUX HabmoaeHns i — koHew sieta. [1o cpaBHeHuIo ¢
WMIOHEM TEMHOE BPeMsi CYTOK B Miosie, 8 0COOEHHO B aBrycte, CTaHOBUTCSI BCE MPOAOIIKUTESIbHEE.
O6nakoB 6bIBa€T HEMHOr0, N HOYHOE HEBO, yCbinaHHOe 3BE34amMu, NepeceKaeT XOPOLLO BUANMbIN
MneyHbii lMyTe — Halwa anakTvka.

3BE3HOE HEBEO

B bICOKO NOAHMMAeTCs neT-
HWUI TpeyronbHuk Bera-
Anbtanp-ZleHe6. Pacnnactbl-
BAETCHA BOOJIb IOXHOIO ropu-
30HTa 3MmeeHocel, Co cBoel
3meén. Boinonsatot Ctpenel
1 CkopnuoH. B gpyrotii ctopo-
He Heba, AOCTAaTOYHO HU3KO
Had ropM3oHTOM, — MPUKO-
BaHHas K ckane AHgpomeaa B
conpoBoxaeHun Kaccuonen
n Uedes. Bokpyr AHopomMenbl

kpyxarcs Mepcen n Merac.
Bbicoko-BbICOKO 3abpanach
Bonblas Megseaviua. 3agpas
CBOW AJIHHbI UCKPUBIEHHbIA
XBOCT, «XULLHMLA» CTPEMU-
TENIbHO HbIPSET B HEGECHBLIN
Mpak. Huxe v nesee HeE, no-
CTENeHHO CKpbIBasCb 3a ro-
pPU30OHTOM, ABuxeTca Jles.
Mepen HUM — He3aMeTHble
co3Be3ausa Peicn n Xupada.
Hap Bonbwon Measeanuen
— €€ NepeBEPHYTOE N YMEHb-

2

LIeHHOe n3obpaxeHne — Ma-
nas Measeanua. Ewé Bbiwe
— n3smBatoLLmiics JpakoH. 3a
JpakoHoM, C Apyrom CTOPOHbI
Heba, cnenyoT Bononac, Ce-
BepHas KopoHa n Nepkynec.
NMepemewaemcsa BNeBO OT
epkyneca v BCTpe4yaeM spKyto
6enyto a Jlnpbl — Bery — ogHy
13 3BE3M,JIETHErO TPEYrOJIbHUN-
ka. Jlesee Bern pacnnacrtan-
CS r0JIOBOWN BHU3 HEOECHbI
Neb6enb. Ero camasa apkas
3Be3ga o — [leHeb — cocTas-
JIIET BTOPYIO BEPLUNHY IETHETO
TPeyrosibHMKa, a TPeTbs pac-
nonoxeHa BHU3Y; 310 a Opna
— Anbaebapat.

3A NMJIAHETAMU U JIYHOU

t0/1b HA4YMHAETCS C BeYep-

Hel BnammMmocTtun Mepky-
pus. [NepBOro nions Ha Wnpo-
Te MockBbl ConHue 3axoanT
B 224 10 MyH. HeynoBumblii
fepmec B 37O BpemMs npu-

Tautca B Pake, Hepaneko ot
3BE3aHbIX Acnen, 4OBONbLHO
BbICOKO Haj, ropM30OHTOM, a
3anaéT ToNbKo B 23 4 20 MUH,
TaK 4YTO BPEMEHM s nomcka
BeCTHMKa 60ros 6yaeT npeno-
ctato4Ho. Npaepa, onbIT No-
Ka3blBAET, YTO paHblle, YEM
NosIBNSIOTCS NepBble 3BE3bI,
3amMeTnTb Mepkypuin He no-
ny4aeTcs.

C kaxabiM gHEM Mepky-
puii BuAEeH BCE xyxe. Maroro
nionst CosHLe 3axoauT Takxke
B 224 10 muH, a Mepkypwuii
— yxe B 234 10 muH. ecs-
Toro utonga ConHue 3axogut
B 224 05 MmuH, Mepkypui
— B 224 40 MmuH. MNaTHagua-
Toro mona ConHue 3axoauT
pPOBHO B 22 4, Mepkypuii — B
224 15 MyH. Ero ewé MoxHo
OyneT pasrnsaeTb, HO nydlle
npudepeyb cunbl Ansa cneay-
IOLLEro NOsABNEHNS NAaHEeThI.

«Hayka n ;kuaun» No 6, 2012.



< 36é30H0e He60 14 utons 2012 2.
24 nouu. Jlupa, I'epryanec, Jlu-
cuura, Cmpeana, Ipaxon, JIe6edv
(cnesa om Jlupwt).

XuTpbii Mepkypuii, NOKpPO-
BUTEJIb TOPrOB/N, HE CMELNT
NOKMHYTb HAC OKOHYaTESNIbHO.
Ero nionbckasi BeyepHsisi BU-
OVMOCTb B @aBrycte CMeHUTCSl
yTpeHHen. [lecAaToro aBrycTa,
koraa B Mockse CornHLe BOC-
XOAUT POBHO B 6 4 yTpa, 3BE3-
na Fepmeca nosiBUTCA Hapg,
ropu3oHTom B 44 40 MuH. B
HalleM pacnopsaXXeHUn no4Tn
nontopa 4aca! B 54 20 muH
B 9TOT AeHb Mepkypui noa-
HUMETCH Ha BbICOTy 5°. 9T0
He Tak yX MHOro, HO BMOJIHE
[OCTaTO4YHO, 4TOObl yxBa-
TUTb BECTHMKA 6OroB 3a kpawm
nnawa.

LLlecTHaguaToro aBrycra
npasee N HUXxe Mepkypus
NPOMALIBET CTAPEIOLNIA NyH-
Hblli cepnnk — Bykea C. Yx
JlyHy-TO Ha Hebe cmoxeT
oTbiCKaTbh Kaxabin! A 4yTb
BbILLE M JIEBEE HALLEro ecTe-
CTBEHHOrO CNyTHWKA A0J-
XEeH nokasaTtbca Mepkypun.
3BE3aHoe ckomnneHne Acnu,
Mepkypuin n JlyHa coctaBat

paBHOOEAPEHHbIN TPEYrofib-
HWK C BEPLUMHOM Tynoro yrna
B Mepkypuun. PaccTosHmue no
BblCOTE Mexay Mepkypuem n
JlyHOW 0KOJ10 2°, NO a3nuMyTy
— okosio 3°. B aTOT AeHb
Mepkypuii BoOCXoauT B 44
30 MUH, JlyHa — B4 4 50 MUH,
a ConHue — B 64 10 MuH. B
5420 muH BbicoTa Mepkypus
Haj ropM3OHTOM COCTaBuUT
6°50°, JlyHbl — 4°30°. A3umyT
Mepkypus 68°, JlyHbl — 71°.

Eweé peHb-gpyron Mepky-
PUIA NOKPYXXUT OKOJIO 3BE3N-
HbIX Ficnen, HO YTPEHHAS ero
BMOUMOCTb HayMHaeT no-
CTeneHHOo crnagaTb, XOTH OH 1
pasnmMynM 4O KOHLA aBrycra.
JBaguaTtb BOCbMOro aBrycra
Mepkypuii BOCX0AMUT B 54
10 muH, a ConHue — B 64
40 muH; Tpnauatoro ConHue
BOCXOOUT NPUMEPHO B TO Xe
BpemMs, a Mepkypuii — yxe
B 54 30 MuH. Ero 6neck B
MI0Ne—aBrycte MeHsieTcs oT
+0,7 po -1,1m.

MopaayeTt Hac B gBa no-
cnepHUX NeTHUX Mecsiua He
TOnLKO Mepkypuii. C nepeoro
M0 BO BTOPOW MOJSIOBUHE
HOYM NOSIBUTCS BENNKONENHas
nnaHeTHasa napoyka — Onn-
Tep 1 BeHepa, koTopas npown-

* e
e/1AM ACTPOHOMHU + x

néet B6nunan MNaag. C 1 no 10
mnionsa BeHepa norpyxaeTcs
BHYTPb 3BE3AHON CTpPesnku
Tenbua, nponabiBas MUMO
6nuxaniuero 3B8E34HOI0 CKO-
nneHus Fvagbl n KpacHo-
ro rnasa HebecHoro 6bika,
a Tenbua — AnbpoebapaHa.
[ecaTtoro oxmnaaeTca nx Haum-
6onbliee conmxeHune. Ewe
HEMHOro, n BeHepa okaxeTcsi
B camow rywe Nmag,. NatHag-
LaToro nns B KOMMNaHnm
lOnuTepa n BeHepbl nosBuTCS
NlyHa. BeHepa nponnbiBET
mexnay JlyHoin n Anbpebapa-
HoM, IOnuTtep — npaBee u
HEMHOIO BbiLwe JIyHbl, Mexay
Mnespamn n MNvagamu. Mop,
YTPO HAC OXMAAET LOBOJIbHO
penkoe acTpOHOMUYECKOoe
cobbITNe — nokpbiTne tOnu-
TepaJlyHon. Ob6cTosTeNnbLCTBa
€ro BUONMOCTM B KPYMHbIX HA-
CEeNEHHbIX NYHKTax npueeae-
Hbl B Ta6n. 1. T, n T,—Bpema
nepBOro N BTOPOro KOHTakTa
nnaHetbl; h, n h, — BbicoTa
JlyHbl HaZ, rOpM30HTOM B 3TO
BpPEMS; P, U P, — NPOAOIIKN-
TeNbHOCTb YacTHbIX a3 npu
3axofe 1 cxone nnaHeThbl.

36é30n0e Hebo 14 utona 2012 2. 1 4w nouu. Kaccuones, Andpomeda, Ilepceti, ITezac (cnpasa), Tpeyzons-
Huk. I'anaxmurxu Audpomedsvt M31 u Tpeyzonvrnurxa M33. Pacceannoe ckonaernue y u h Ilepces.

«Hayka n ;kuann» Ne 6, 2012.
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Tab6nuua 1

MOKPBITUE IONMUTEPA (-2,1 m) JIYHOW 15 UIOJ1S1 2012 TOOA

HaceAr€HHBIN MYHKT A h, P, ) h, P,
(4, MuH, ¢) (°) (c) | (e ™mun,c) | (°) | (0
ApxXaHreAbCK 6.12.03 32 126 6.50.39 36 | 131
AcTtpaxaHp 5.28.56 34 75 6.43.18 47 84
BapHaya 6.20.40 56 89 7.45.19 57 | 90
BAapAMBOCTOK 7.44.50 39 84 8.53.32 26 | 75
BopkyTa 6.24.53 39 | 110 | 7.1521 | 42| 113
ExarepuHGypr 5.58.38 43 84 7.11.38 50 | 89
HpKyTCck 6.54.24 56 91 8.16.32 48 | 85
Kaszans 5.49.35 36 83 6.56.01 45 | 89
KaaruHnHrpap 5.47.52 20 106 6.26.27 25 | 112
Munck 5.43.05 23 90 6.31.49 30 | 96
Mocksa 5.46.51 29 87 6.42.59 37 | 93
Hmxuanit HoBropopa, 5.49.08 33 85 6.50.19 41 | 91
HoBocu6upck 6.20.37 54 88 7.44.01 55 | 89
PocToB-Ha-AoHY 5.27.21 28 73 6.35.32 40 | 81
Cankr-IlerepOypr 5.59.21 27 116 6.38.26 32 | 121

C nepBbIX 4ncen aBrycrta
BeHepa HaynHaeT nocTenex-
HO oTaanatbes oT OnuTepa,
cMellasiCb B HanpasfieHun
3BE3AHbIX BnnaHeuos, n B
cepenuHe Mecsua OKaxeTcs
BHYTPM 3TOro 3041akanbHOro
co3Be3ansa. B cerepo-BocC-
TOYHOW CTOpOHe Heba BAOJb

NnPsSIMOM Ha HEKOTOPOM OT-
paneHun gpyr oT gpyra Bbl-
cTpotoTcs tOnuTep, BeHepan
Mepkypuin B CONPOBOXAEHNN
JlyHbl. TpMHagUaToro aBrycra
Ha JanbHem BocTtoke 6ynet
HabnogaTbCcs NokpbiTUe Jly-
How BeHepbl. Ero BMANMocCTb
nokasaHa B 1abn. 2. O6o-

3HaYeHns Takue xe, KakK B
Tabn. 1.

Kak yxe oTmMe4yanoch, B
nione—aerycTte aT0oro roga
camble spkue nnaHeTbl — 6e-
NI lOnuTep 1 BeHepa — no-
ABNIAOTCSA BO BTOPOW NOJIOBU-
He HOYM 1 BUOHbI OO0 CaMOro
Bocxoga ConHua. C kaxabim
JIETHUM OHEM UX BUOUMOCTb
yny4liaeTcs, 4emy nomoraeTt
NMOCTENEHHO TeMHelouLee
He6o0. Bpemsi Bocxoaa nnaHeT
cMellaeTcs 6avxke K Havany
HouK, N Habnoaatb KOnuTep
oynet yonobHee, 4em BeHepy.

BuavmocTtb janékmxnnaHeT
— YpaHa n HentyHa — ewgé
6onee 6naronpustHa. OHKU
BOCXOAAT OKOJI0 MOSYHOUU U
BUOHbI 0 yTpa. Ho, 4To6bl nx
0BHaPYXUTb, HY>HbI TENECKOT
WU XoTs Obl OMHOKJIb 1 TOYHASA
3BE3aHada kapTta. MIHTepecHo
nenaTtb CHMMKM CO WTaTuea
C Bblaepxkoi okono 10 ¢ Ha
YYBCTBUTEJNbHYIO NNEHKY, a
3aTeM cBepaTb poTorpacdum c
KapTamMu. YpaH nyTellecTeyet
no cosee3aunio Pui6, HenTyH
— no co3ee3guio Booones.
3Bé3aHasa BennymnHa YpaHa
oT +5,8 po +5,7 m; Henty-
Ha +7,8 m. Bpemsa BoCcxopna
BeHepsbl, IOnutepa, YpaHa n

Heo6o 14 aszycma 2012 2. 3 4 Houu. JIyna ¢ Benepoii u FOnumepom.
Bausneypt.
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Bosnuuuil, Teney (Had Opuonom),

«Hayka n ;kuaun» No 6, 2012.



HenTtyHa B MockBe B yacax u
MWHYTax nokasaHo B Tabn. 3.
Bneck OnuTtepa B none—as-
rycte meHsietcsa ot —2,1 no
-2,3 m; BeHepbl — oT —-4,5
0o -4,3m.

Mapc n CaTtypH BUgHbI Be-
4epoM U1 B NMEPBOW MOJSIOBMHE
Houun. MosBNSATCA UBETHbIE
niaHeTbl NOCse 3aKaTa; Bpemsi
nx 3axona B Mockse nokasaHo
BTabN. 4. 3BE3QHas BeNMYMHA
Mapca meHseTcsa ot +0,8 oo
+1,1 m, CatypHa — o1 +0,7
0o +0,8 m. C kaxabiM OHEM
X BUAWMOCTb NOCTEMNEHHO
yxyauwaetcs. NepebpaBLumch
130 Jibea B co3e3ane [eBbl,
roe y>Xxe MHOro MeCsILLEB «XN-
BET» 6or BpemeHu CaTypH-
XpoOHOC, OrHeHHbIn Mapc
CTPEMUTESIbHO UAET C HUM Ha
cbnuxeHne. MatHaguaToro
aBrycrta psgom ¢ Mapcom n
CartypHom okaxeTcs a [leBbl
— Cnuka, ceMHaauaToro B
2,9° k cesepy oT Mapca npoii-
net CartypH. K koHuy aBrycta
Mapc n CatypH HEMHOro pa-
30MAYyTCH, 3aTO OKaXyTCs Ha
opHown BbicoTe. lNMocTteneHHo
Mapc cmewaetcsa oT [deBbl
B HanpaBfeHun 3BE3AHbIX
Becos, HO noGepétca Tyna
He paHblue oceHn. K Havany
31Mbl K HEMY NPUCOEaVHUTCS
n CaTtypH.

[Mo-npexHemMy NpoaomKkaeT
nepemMeLiaTbca no soguna-
KanbHbIM CO3BE3MAM Halla
cocepka — JlyHa. [laTbl HAacTy-
NAEHUS NIYHHbIX ha3 NnokasaHbl
BTaoOn. 5. [lBaguatoro niona B
1,1° k ceBepy OT JlyHbl NpoiAt-
0ET Mepkypun; aoBaguaTtb
yeTBépToro B 5,1° K cesepy
OT HEEé — Mapc; asaguatb
naToro B 6,9°, ToXe K ceBepy,
— CartypH. OanHHaguaToro
aBrycta lOnutep nponaéT B
0,9° ot JlyHbl; TPUHAALATOrO
Benepa npongér B 0,3° oT
JlyHbI (KakK y>xe roBOpuOoCh,
Ha JanbHem BocTtoke 6y-
neT HabnoaaTbCcs NoKpbITUE
nnadetsl). WecTHaguaTtoro
aBrycta B 4,1° kK ceBepy oT
JlyHbl nponpgét Mepkypui;
nBaauaTtb BToporo CatypH
okaxeTcsa B 6,1° o1 JlyHbl, a
CatypH — B 2,9°.

«Hayka n skuanb» Ne 6, 2012,

Tabnuua 2

MOKPBbITUE BEHEPbBI (-4,3 m) JIYHOW 13 ABI'YCTA 2012 FOAA

Hacenénuplii T, h, p, (¢ T, h, (°) p,
MYHKT (4, Mun, ¢) | (°) (4, MHH, ¢) ()
BaaausocTok 21.4541 10 47 22.48.12 21 52
HpkyTck 22.09.15 0 47 22.59.33 7 50
Maranan 22.14.29 28 53 23.25.52 36 57
IleTponapioBecK- 22.07.31 32 56 23.24.27 43 61
Kamuarckuii
HOxuno-Kypuasek | 21.50.00 21 56 22.54.37 32 63
HO:xHoO- 21.51.30 19 51 22.59.26 31 57
CaxalluHCK
SlkyTck 22.18.10 18 54 23.15.11 25 58

Tabnuua 3

BPEMS BOCXOOA BEHEPbI, IONMUTEPA, YPAHA UHENTYHA

1 uions | 15uonaa | 1 aBrycra 15 aBrycra 30 aBrycra
Benepa 3.30 2.50 2.30 2.20 2.30
IOnuTep 2.50 2.00 1.10 0.20 23.30
Vpan 1.10 0.20 23.10 22.10 21.10
Hentyn 0.20 23.30 22.20 21.20 20.20
Ta6nuua 4
BPEMSA 3AXOAA MAPCA U CATYPHA
1 nrons 15 uronst 1 aBrycra | 15 aBrycra | 30 aBrycra
Mapc 0.50 0.00 23.10 22.20 21.40
Carypu 1.40 0.40 23.40 22.40 21.50
Tabnuua 5
®A3bl JIYHbI B UIOJIE—ABIFYCTE 2012 rOAA
Hroas ABryer
Monnoaynue 3 2u3l
Tocaeausist yeTBepThH 11 9
Hososynue 19 17
IlepBas yeTBepThH 26 24

N3 MeTeopHbIX NOTOKOB
cnenyeTt oTMETUTb Npexnae
Bcero lMepceugbl. Mow-
HENWNN NOTOK, POXAaalo-
WM HACTOSALW NN 3BE3OHbIN
noxab, — ot 70—80 po
1000 meTeopoBs B 4ac. Ha-
onopaetca oH ¢ 17 uiong
no 24 aerycTa, ero mak-
CUMyM npuxogutca Ha 12
aBrycrta (BO3MOXHO MoOsB-
NleHne ABYyX MakCMMyMOB).
A NOCKONbKYy HOBONlyHUE
OoyneT 17 aBrycra, ycnosus

BMAMMOCTUN NOTOKA BECbMa
xopouue.

Jpyrne meTeopHbIe NOTOKM
3amMeTHO ycTtynatoT lNepceu-
nam. 9710 a-KanpukopHuabl
(akTmBHOCTb 3 utong — 15
aBrycta, makcumym 30 nions);
10XHble §-AkBapuabl (aKTUB-
HOCTb 12 niong — 19 aBry-
cTta); x (kanna) — UnrHmngbl
(akTnBHOCTL 3—25 aBrycrTa,
MakcumyMm 17 aBrycra).

YaauHbix HabnoaeHuin!
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eotevEcTE0 Y CTOPUIA OAHOTIO

CTpaHuubl uCTOPUK

ITapaodnuiii cemetinbiii nopmpem — ITémp 111, ynacaedosasuiuii pycckuii mpor nocse cmepmu mémyul-
Ku, umnepampuybt Enusaseemut, ezo scena Examepuna, 6vi6uan Anzansm-Llepbecmcerkasa npunyecca, u
ux coth ITasen. 1761 200. Xydoxncnuxk A. JTucuescka.
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ITIPECTYIIAEHWMA

JAOKTOpP NCTOPUYECKUNX
Hayk Uropb AHOPEEB.

Criewy npegynpeauTs Yyntatesns. 310 He ae-
TekTyB. 10 TOVi NPOCTOM rNpUYNHE, 470 MMEHa
ybuiiL, n3BeCTHbl. C/I0XKHEe C «3aKa34ynKoM».
B npuHumne, noHITHO, KTO OH, HO BOT CTEreHb
€ro ByHbI OCTaéTcs oA BOrPOCOM.

lpectynneHne BHelwHe baHabHOe: XeHa
pacnpassnisieTcsi ¢ Myxem. baHanbHOCTb, oaHa-
KO, BbICTPO MCYE3aET, KaK TOJIbKO BCJIbIBAIOT
MMeHa rnaBHbIX AEVICTBYIOLUNX JINL.

XKeptsa — BHyk Netpa | [ETP .

Bakazquk (?) — ero xeHa EkatepuHa .

UcnonHntenn — Anekcei OpaoB, KHS3b
dénop bapsituHcknii, puropwii Tennos, 1ei6-
meauk Kapna Kpyse n vxxe ¢ Humu.

lMocne nepeyHs UMEH CTaHOBUTCS SICHO: PeY4b
nouiaér o «/1BopLoBovi peBosiiounmn» 28 NHS
1762 roga, To4Hee, O ToU e€ 3aBepLuaroLLen
4acTuv, KOTOpasi B LUKOJIbHbIX y4€OHUKax NCTo-
puyu yknaabiBaeTcs B KOPOTKOE CO0bLLeHnE 00
ybuiictBe B Poriwe, npov3oliesiliemM 4epes
HEeCKOJIbKO gHew rnocse otpedeHus Netpa lll.
lNpaBaa, B XVIIl Beke coBpeMeHHUKU yalye
yrnoTpebnsniv apyroe cjioBo — He «ybuT», a
«rpnbut». 1 MHe 3TO Cs10BO KaxeTcsl bosee
TOYHBIM 10 OTHOLLUEHUIO K TOMY, YTO POon30-
wno B Poniwe. Y ybwiil cTO/Ib BEANKO OblIO
MPEeBOCXOACTBO, YTO OHU UMEHHO npubunin
Hec4acTHOro uMnepaTopa.

HO ITPEXAE — BAJKHOE OTCTYITAEHHUE
JyepeAe POCCHUMCKUX pedoOpMaTOpOB
Exarepune Il uctopuku 0OBLIKHOBEHHO

OTBOAAT 0ocoboe MecTo. OHa MPUYNUCAEHA K
pedopMaTopaM yCHeNIHBIM U Aa’kKe Oonee
TOTO — CaMBIM yCIIeIIHBIM. [Ipon3omeainne
IIpYU Hel CABUTHU KayKyTCsI MaCIITaOHBIMY, 3a-
TpaThl — ONPABAAHHBIMU U He 0COOeHHO 00-
PeMEeHUTEABHBIMU, METOABI — YMepEeHHBIMU
U He >KeCTOKUMU. EKaTeprHy HEeBO3MOKHO
NIPEeACTaBUTh C «IIEeTPOBCKOU AYOMHKOM»
B pykax. OHa HeTOPOINAMBA, O-HeMeIKU
00CcTOATEeABHA U, €CAM BAYMAaThCsl, COBCEM
He IIOXO’Ka Ha pedopMaTopa B PyCCKOM IIO-
HUMAaHUM: U3MEeHeHNs IPOUCXOAIT IIPU Hel
He3aMeTHO, Kak Obl caMU COOOM, He BBI3bIBAs
0c060TO HEAOBOABCTBA U CONIPOTUBAEHUS.

A MeskAy TeM UMIlepaTpulia pedopMupO-
BaAa 00AaCThb CaMyIo TPYAHYIO U MeHee BCero
IIOAQTAMBYIO — OHA (OIIyCTUM HHBIE CHEePHI)
MeHsIAQ HpaBHL. MaearucTuuecKue MeUTaHUS
O HOBOH «IIOPOAE AIOAEN», KOTOPYIO BMECTe
c 1. benkuM BO3HaMEepPUAACH «BBIBECTU» UM-
repaTpulia, Ipu Bcel YTOIIMYHOCTH 3aMBICAA
TIPUBEAU K IOSBAEHUIO SAUTHI C YyBCTBOM
AWYHOI'O AOCTOMHCTBA. [ Ipu Bcex u3peprkKax,
TIPUYYAAUBOM, @ UHOTAQ U IPOCTO HEMBIC-
AMIMOM COYETaHWHW ITOTO YYBCTBA C IICEB-
AOAOCTOMHCTBOM YWHOBHEIM U CAHOBHBIM
ABODSHCKOE O0IIeCTBO KOHIA IPABAEHUSA
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ExaTepuHEI OBIAO MAAO IIOXOXKE HA TO, YTO
OHa MIOAYYHAA B MOMEHT CBOETO BOIlapeHUsI.
3aCcAyTH €€ B 3TOM HEOCIIOPUMBI, XOTSI IOHST-
HO, UYTO MHOTO€ OBIAO CA€AAHO ¥ IOMUMO Heé
— Bpemenewm u [Ipocselienuem.

OAHAKO Halll OYepK BOBCe He 00 3TOM.
Peun moMip€T 0 mpeperax pedopMaTOpPCTBa
UMIIEPATPHIIBL, KOTOPOE B ACHICTBUTEABHOCTH
MOTAO OBITBH HIMPE, HO CY3UAOCH IIOA BO3-
AeNCTBUEM OOCTOSITEeABCTB €€ BOCIIECTBUS
Ha IPeCcToA. DTU IIPEAEABl UMEIOT CBOU Ha-
3BaHUs. B AWYHOM OTHOIIIEHUH — 3TO CTPaX,
TAYyOOKO YKOPEHUBIINNICS U, IO CyTH, HUKOTAQ
He oTnyckaBmuy Exarepuny. B ucropuue-
CKOM — 3TO KPU3UC AUTUTUMHOCTHU BAACTH
UMIIePATPHUIBL, BO MHOIOM OIIPEAEASIBIIINY €€
AevictBusd. M TO U Apyroe, Kak y’Ke CKa3aHo,
BOCXOASAT K «/ABOPILIOBOM peBOAIOIIUN» 28
nioHs 1762 roaa.

HcTopuKu AaBHO OTKA3aAUCh OT MMOHUMa-
HHS ABOPILOBBIX PEBOAIOIIUI KakK «IIOBepX-
HOCTHBIX», «AO CMEIIHOTO AETKHX» U «MaAO
YTO 3HAQUUBIIUX» II€pPeBOPOTOB. Bo MHOTOM
TO, KaK IIPAaBUTEAb IIPUXOAUT K BAACTH,
OIIPEAEASIAO COAeP’KaHUe Bcel ero mocae-
AyIOollel IIOAUTHUKHU. 3AeCh OYeHb Ba>KHBIN
IIOKa3aTeAb — CTelleHb 3aKOHHOCTU IIPaB
HOBOTO IIPaBUTEASI Ha UMIIEPCKYIO KOPOHY B
rAa3ax IOAAQHHBIX. B 3TOM CMEICAE ITOAOKe-
uue Exatepunt Il oueHs mekoTABOEe. AHHA
WoannosHa u Eanzasera [leTpoBHA X0TS 11 He
NIpeOBIBaAU B CTATyCe HACAEAHUKOB IIPECTOAQ,
OAHAKO OBIAM AOUYePBMM BEeHUAaHHBIX Iapem.
Aaxe ExkaTepuHa [, coMHUTEAbHOE TIPOUC-
XO>KAeHUe KOTOPOM He OCTaBaAOCh CEKPETOM
AAS OKPY’KAIOIIUX, OKa3aAach B AydIlIeM
TTOAOKEHUHU, YeM «IIPUPOAHAS» MPUHIIecca
O®uxke: Exareprna [ — >xena Ilerpa Beankoro,
K TOMY JKe YBeH4YaHHas UM CaMHUM HMIIepa-
TOPCKOU KOPOHOMU.

B sTOM mepeuHe AeTUTUMHOCTbL ExaTepu-
Hoel I 6biAa camas comHuTeAbHas. CoBpe-
MEHHUKHU KyAa Aydllle, YeM Mbl, OCO3HaBaAU
3T0. Tpu HepeAr CITyCTsI IIOCAe IIepeBOpoTa
dpaHIy3CKUN IOBEPEHHBIA B AeAax /AOpaH
Bepanaske nucaa us Poccuu B ITapux: «Hrto
3a KapTUHA IPEeACTAET B3opaM Bcel Hanuu! C
OAHOM CTOPOHEL, BHYK Ilerpa I, cBepruyTeii
C IIPeCcToAa U IPeAAHHBIM CMePTH; C APYTOH,
BHYK I1aps MoaHHa (peub UAET 00 MiBaHe AH-
TOHOBUYE. — M. A.), TOMAIIUMCS B OKOBaX, B
TO BpeMs Kak IpuHIlecca AHraasr-LlepOcT-
cKas IpHcBamuBaeT cebe KOpOHY, HauMHas
LIapCTBOBAHUE C IlapeyOuMCcTBa».

B03MOKHOCTE OCTIOPUTH ACTUTUMHOCTD T10-
Oy’KAana IIpaBUTeAeH SIIOXY ABOPIIOBBIX Ilepe-
BOPOTOB OCOOEHHO 3a00TUTHCS O KPEIIOCTH CBO-
el BAaCTH. AOOHUBAAUCEH 3TOTO «TTOBAAHOCTHIOY,
MIOTBOPCTBOM T€M, KOMY «IIePeBOPOTUYUKU»
OblAM 00s13aHBL ycnexoM. [Tpuxoauaoce oco-
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Hmnepampuya Enuzasema Ilemposra, 3anpemué
ce0emy NAeMAHHUKY U HACLeOHUKY PA36eCmuch
¢ Examepunoii, 603M0}#HO, KDYMO U3MEHUNLA X00
pyccroti ucmopuu. ITopmpem Kucmu xyo0oxrHuKa
U. II. Apeynosa. 50-e 200vt XVIII exa.

OEeHHO yXa’KUBaTh 1 OAHOBPEMEHHO IIPUCTAABLHO
CAEAWTH 3@ TBapAetiaMu-sIHBYapaMH, CII0co0-
HBEIMU ¥ TIOCAAUTE Ha IIPECTOA, ¥ HU3BEPTHYTh.
OAHAKO IIPOCTO «yXa’kKUBATb» 3a I'BapAuen
— Mano. BrIcTyniast B poar «aBaHrappa» ABO-
PSTHCTBa, IBapAEHIIbI TOOY;KAAAU BAACTh OBITH
0COOEHHO BOCIIPUMMUYUBOM K YasiHBSIM OAAro-
POAHOIO COCAOBUSL. MOJKHO A@>Ke C U3BECTHOM
HATSKKOM BBIBECTU (DOPMYAY: UeM ysa3BHUMee
ITpaBa MOHapxa-IIePeBOPOTINKA, TeM Ooree
TIPOABOPSIHCKUM KypC OH IIPOBOAUT.

OCo6GEeHHO SPKO 3TO MPOSIBASIAOCEH B Kpec-
ThsIHCKOM BoItpoce. Kak cropornutia uaeti [ Ipo-
cBeljeHus, Ekarepuna Il 661na roTOBa OCYAUTD
KPEITOCTHUYECTBO W KPEITOCTHOE IpaBo. Ho kak
TIPaBUTEABHUIT, OOsI3aHHAs CBOUM IIPECTOAOM
ABOPSIHCKOMY COCAOBHIO, OHA IIPEATIOUAA OT-
AOKUTH 3Ty B3PBIBOONIACHYIO TEMY B AOATHUM
AMMK. «Anubeparn3m» EkaTreprHbl ObIA CUABHO
OorpaHuueH. 3AeCh OHA IIPEATIOUUTANd OOABIIIE
PacCy>KAQTh, & He AGAATh, OCY’KAQTh KDAWHOCTH,
HO 3a0aATBIBATH CyIeCcTBO. Ad, HeCBOOOAA
TIAOXQ, AQ, HAAO OCBOOOAUTE, HO KOTAQ-HUOYAD
IMOTOM, IO Mepe pocTa 06pPa3oBaHHOCTU U
HPaBCTBEHHOCTH HEOOPAa30BaHHOTO 1 6e3HPaB-
CTBEHHOTOo My>knuKa. OKakuch EkaTeprHa BO
BAAQCTH TIPU MHBIX 0OCTOATEABCTBAX, OHA CO
CBOUMM B3TASIAQMU U IIOHUMaHUEeM Pa3yMHOTO,
BO3MOJKHO, AeMCTBOBaAa OBl cMenee. Ho et
OBIAM OUepUYEeHBI ITPEAEAB], ¥ OHa IIPEATIOUAA He
repecTynarh ux.

OTy 3aBUCHUMOCTDL MEXAY COMHUTEABHO
BO3BEAEHHBLIMU Ha IIPECTOA U TE€MH, KTO UX
BO3BOAUA, TIEPBLIMU PA3TASIAEAU OTSATH JKe
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He UCTOPUKHY, & COBpeMeHHUKU. [IuTaBmiui
crabocTs K CeBepHoii MuHepBe, BoabTep
MHUCAA: «5] 3HaO, €M CTABAT B YIIPEK KOe-KaKue
MeAOUYM KacaTeAbHO e€ MY’Ka, HO 3TO AeAad
ceMeWHbIe, 51 B HUX He BMEIINBAIOCh, ¥ K TOMY
>Ke He TaK IIAOXO, KOTAQ eCTh I'peX, KOTOPBIY
HY’KHO UCKYyHaTb. OTO 3aCTaBASIET IPUKAA-
ABIBATH OOABIINE YCUAUS, YTOOBI AOOUTHCS
0A0OpeHUs OOIeCTBEHHOCTIY.

AyMaro, mepBas 94aCTh BOABTEPOBCKOU
dpa3el 3aCTaBUT YUTATEAS IOACKOUUTE. Ecan
yOUICTBO My’Ka OTHOCHUTB K «MeAOYaM», TO
KaKoM JKe IIPOCTYIIOK CAEAYeT IPU3HAThL He Me-
AOUHBIM ? 3aTO AaABIIIe BCE TOuHO. HeoOxoau-
MOCTB UCKYIIA€HUS rpexa (Boabrep TyT noutun
HUe3yUT: «He TaK IIA0XO»!) — pa3Be He CTUMYA
WCKATh «OAOOPEHUST OBIIECTBEHHOCTI» ?

B camoM aeae, uTo Takoe YAOKeHHasT KO-
muccust Ekatepunst Il Kak He mpuraalieHue
«OOIIIeCTBEHHOCT! K COBMECTHOMY TaHITy» ?
AenyTaThl, KaK U3BECTHO, 110 3aBepIIeHNN
KOAAEKTUBHOM unTKU «Hakaza» Bo3Hamepu-
Auchk nopHecTu ExaTepuHe TUTYA «Beankasi»,
«ITpemyppas» u «MaTtb OTedecTtBa». OTBET
ExaTepuHbI OBIA OAECTSI U 110 (pOopMe, U IO
cyTtu. OnIpepeAeHUe «IIpeMyAPasi» OHa OTKAO-
HUAQ, IOCKOABKY «IIDEMYAD TOABKO bor». Cre-
TeHb BeAWYNsI CKPOMHO OCTaBHAA Ha COBECTHU
IIOTOMKOB — ITyCKal, Ae, CaMU pa30uparoTcs.
AUIIBL OAUH TUTYA OBIA MUAOCTHBO NIPUHST
uMmneparpunen — «MaTtb OTeuecTBa». YK
OYeHb XOPOIIO OH codeTaAcs ¢ IleTpoBEIM
TUTYyAOM «OTer; OTedecTBar.

ITomoaHEeHME TUTyAQ UMEAO MEKAY TeM
OOABIIION CMBICA. [Tpomn30111A0 00IIIeCTBEHHOE
npusHanne Ekarepunsbl, To camoe «op06pe-
HUe OOIeCTBEHHOCTHU», O KOTOPOM IIHCAA
BoabTep. OpHAKO 3TO JKe caMoe «0A0DpeHue
OOII1eCTBEHHOCTU», CBEAEHHOE K ABOPSTHCKO-
My UHTepecCy, U CBSI3bIBAAO UMIIepaTpuly. B
o6111eM, ITaAKa O AByX KOHITaX — MOKHO OBIAO
U OIlepeThCs, U YAAPUTh.

AEAO O HECOCTOSABIIIEMCS PA3BBOAE

nepeBopOT 1762 ropa AMIIHUU pa3 AO-
Ka3bIBaeT, UTO IOAOOHBIE COOBITHUS €CTh
TIOPOKAEHVEe MHOKeCTBAa IIPUYNH U 0OCTO-
SITeABCTB. VX clireTeHUe CTOAb KPeIKo, YTO
TPYAHO BEIAGAUTE TAABHOE — BCE CYII[eCTBEH-
HO M HepaspeAnMo. UTo ToakaeT ExaTepuHy K
3arosopy ? Bkyc Baactu? HecomHenso. Crpax
3a CBOIO OYAYIITHOCTE, MTHCTUHKT CAMOCOXPa-
HeHusn? Emé kakoit! CrapocTpacTue uMie-
patpuusl (B MoHAcTeIpe OpaoBa He OyAeT)?
W 3TOT 4yBCTBEHHBIY MOTUB HaBEPHSAKA IIPU-
CyTCTBYeT. PoAb ciacuTeAbHUITEI OTedecTBa ?
Be3 aToro onpaBaaHus 1 MOTHBA TaK)Ke HUKAK
HeAb3sI OBIAO 000UTHCEH. CAOBOM, 3aMeIIUBaA-
Cs1 Upe3BBIYalHO KPEIIKUN KOKTENAD.
Hosgetfiiine nccarepoBaTeAM IMONBITAAUCH
pa3o0paTeCs B OTHOIIEHUAX JKeHBI U My’Ka
— Exarepunst u Iletpa IlI, — o6paiasace He
K IPUCTPACTHOMY OKPY’KEHHIO, & K CaMUM
reposiM ApaMbl. K co’kareHuMIo, BO3MOKHO-
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CTH 3AeChb CUABHO OTpaHUYeHHl. Bo-TIepBHIX,
IIOTOMY, UTO OAMH U3 repoeB IIOYTH HeM (BCE,
4YTO OCTAAOCH OT [TeTpa, — HEeCKOABKO IUCeM,
PeNANK U BBIKPUKOB II0 appecy ExaTepuHE
THUIIA TyOAMYHOTO OCKOpOAeHU4 «Aypa!»). Bo-
BTOPBIX, IOTOMY, UTO «Uy’Kasi AyIlla IIOTEMKH»:
HeCMOTPs Ha BUPTYO3HOCTh aHaAM3a MeMya-
poB EKaTepuHEL, A0 KOHIIA OCTAETCS HESICHOMN
CTelleHb e€ OTKpOBeHUs. VicTopuku — yBHI (a,
MOJKeT OBITh, ypa!) — He AeTeKTHUBEL, BOOPY-
>KéHHBIe moaurpadom. [ToTomy cTposT 6oree
UAM MeHee apryMeHTHUPOBAHHBIE IIPEATIOAO-
>KeHHs. DTO HeMaAo, HO 9TOTO HEAOCTATOUHO.
Co0Aa3H COMHEeHHUS O-IIPesKHEeMY UCKyIIaeT
HUCTOPHUKOB.

IeTpa IIl MO>XHO OOBMHUTE B ABYX I'DeXax.

I'pex nepBrIll. Kak AWYHOCTL OH YAUBU-
TEeABHO He IIOAXOAUA Ha POABL 00OAapaTeAs
PYCCKOTO npecToAa. MiMnepaTop UCIBITEIBAA
Ipe3peHue, TPAaHUYUBIIEE C HEHABUCTHIO,
KO BceMy pycckomy. C 3TUM ellé MOKHO
OBIAO MUPHUTHCA IIpu AHHe loaHHOBHE C eé
HeMeIlIKOM KAMKOU BUpoHa, HO y’Ke HeBO3-
MO>XHO ObIAO TTocAe EamszaBeThl [TeTpOBHEL
[Tétp III Hacmexancs HaA IPAaBOCAABUEM M
TPeTHPOBAA IPABOCAABHOE AYXOBEHCTBO.
OH OTKpBITO CUMIIATU3UPOBAA IIPOTECTAH-
tu3My. Ero npekronenue nepep @puapruxom
BeaukuM u BceM IPYCCKHUM XOPOIIIO U3BECT-
HO. 3acToAbHEIN TOCT [leTpa Il «Brimbem
3a 3A0POBbE KOPOAS, HAIleTO rOCIoAUHA!»
3aCTABASIA IIOIIEPXHYTHCA HEe OAHOIO IIPU-
POAHOTO pycaka.

I'pex BTopoi. ITétp MépopoBUY GBIA IPYO,
HepaAEK, IepeMeHUYNB U MCTUTEAEH, & IIOTOMY
COBCEM He IIOAXOAMA Ha POAB cylpyra ExaTe-
PpUHBL BocuTaHHas HOCAYIITHOO IIPUHIIECCOH,
ExaTepmHa OBIAG TOTOBA IOACTPOUTHLCS TIOA,
XapakTep CyIIpyra 1 TEPIeTh ero BEIXOAKU. OA-
HaKO BceMy ecCTh Iipepen. Aake EanszasertaIle-
TPOBHQ, OTYASBIIINCH YPE3OHUTE INEMSIHHUKA,
OCTaBHAQ 3TO 3aHATHe. /AUIIH KOTAQ TOCTYIIKI
ITerpa ®épopoBHuYa IIPECTYIIAAN BCe HOPMBI
MIPUAWYYS, Pa3THEBAHHAS UMIIEPATPULIA YCTPA-
HBaAa obuTaTrensiMm Maroro ABopa pasHoc, o-
CA€ KOTOPOTO C YyBCTBOM UCIIOAHEHHOTI'O AOATA
yAAASIAAch B cBoU ITOKou. EKaTepnHa Takou
BO3MOKHOCTU HE UMeAQ.

Bpak I'lerpa u EKaTepuHbI, COCTOSIBIINNCS
B aBTycTe 1745 ropa, cpasy ke IpeBPATUACS
B HACTOALIYIO KAaTaCcTpOody: PaBHOAyLIHE
TIepepoCcAO B OTUYKAEHHUE, OTIYKAEHIE — BO
B3amMHOe Henpusatue. Poxxaenue [1aBra B
ceHTs0pe 1754 ropa HUYEro He U3MEeHUAO. B
1758 ropy ITéTp ucnpammBan y JapCTBEHHOMN
TETKU pa3pelleHHue pa3BecTUCh ¢ Exkare-
puHoN. EAnzaBeTa oTKazana, HO €€ CMepTh
yIpa3pAHHUAA IIOCAeAHee NMPEeNsATCTBUE Ha
IyTH K pa3Boay. [1étp IIl oTHBEIHE BOAEH OBIA
pacniopsi>kaTbcsa coboto u ExkaTepuHoM 110
CcoOCTBeHHOMY ycMoTpeHuto. [ToBTOpsirach
CUTyanus c nepBeIM OpakoM IleTpa I, Koraa
apb OTIPABUA OIOCTHIAEBIIYIO CyLPYTy B
MOHACTBIPCKYIO KeAblo. OpHako Exkarepuna
BOBCe He JKeAand IOBTOPUTE CyALOy EBpOKHMHT
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NomyxuHo#. OHU OBIAU JKEeHITUHEBI Pa3HOTO
«3aMeca» U Pa3HBIX 3I0X. Aa U BHYK — He
A€A: TyT IOAOYKO AAAEKO YIIAAO OT AOAOHU.
INétp Il He ycmea ¢ pasBopoM. EkaTepuHa ke
IIpeycreAd, XOTd M Ha CBOU Aa): OYepeAHOM
ABOPIIOBBIY IIEPEBOPOT CAEAAA €€ BAOBOM.
LlapcTBeHHOMN.

Ho ecamn ¢ motuBaMu ExaTepuHBI OTHO-
CUTEABHO SICHO, TO YTO ABUT'aAO Te€MU, KTO
TMOAAEPIKaAA eé?

«BEHEI]», KOTOPBII CTAA HAYAAOM

aK M3BECTHO, «BeHeIl — AEAy KOHeIl».
OAHaKO 3Ta MOTrOBOPKa COBEPIIEHHO
He TOAUTCS MM TepeBopoTa 1762 ropa. Tyt
BCE HA0OOPOT. «BeHel» 3AeCh CTaA HAYaAOM
BCceMy. B IpsiMOM U IepeHOCHOM CMBICAE.
AeNCTBUTEABHO, OOBIYHO IIEPEBOPOTHL (He
TOABKO B Poccrm) HaUMHAAUCE C apecTa (eCAn
He C yOHMICTBA) IPAaBUTEAS] U BOCXOKAECHUS
Ha TPOH IIPETEHAEHTQ, TOTAQ KaK B 1762 ropy
ExaTepuHy cHadara OOBSIBUAU MMIIePATPHU-
1Iel, KOTOPOU IPUCSATHYAY IIOAAQGHHBIE, TIOCAE
yero HU3BePTHYTOro UMIIepaTopa apecToBa-
Au. [TopOOHBIV ClleHapUil BO3HUK HE CTOAb-
KO u3-3a orcyrcrbud Ilerpa Il B cToaune B
MOMEHT ero HU3Bep>KeHUs], CKOABKO M3-3a
BCceoOIIIero HeTOAOBAHUS B €T0 aApec.
3aroBOPUINKH CAEAAAM CTaBKy Ha HEAIO-
OOBBb ¥ HEHaBUCTH K MMIIEPATOPy, KOTOPLIE
AOMNKHBI OBIAU ITepeBecUTh npucary. CToa-
KHYAU 9yBCTBa C AOATOM. Ecam BAyMaThcH,
HEYTO HeBeCcOMOe — YyBCTBa CO BIOAHE
BECOMBIM — AOATOM. BeaAb HapyllleHUe IO-
CAEAHETO IPO3HAO BIIOAHE BECOMBIMHU KapaMU.

T'epouns «/[eopyoeoii pesonryuu» 28 utons 1762
200a, 6ydywasn umnepampuya Examepuna I1.
ITopmpem kucmu B. dpukcena.




OrTcroaa eIé opHa IIpuUMeTa IepeBopoTa: He
AATh HUKOMY TOAKOM OIIOMHUTBCS, 3aXBAaTUTh,
YBA€UB, IDUBECTU B LIEPKOBb, YTOOBI HOBOU
MIPUCATON 3aAaBUTH IIPE’KHIOIO. BaskHO Tak-
>Ke TAlllUTh BCeX CKOIIOM, YTOOBI paCIIMOUTH
AUYHYIO OTBETCTBEHHOCTH O MOHOAUTHYIO
0e30TBEeTCTBEHHOCTh TOAIIBL. PaboTaro Tpa-
AMUIIMOHHOE, OOIIMHHOE CO3HAHUe: TOAIA
IIPUPABHUBAAACE K «MUPY», @ KXMUP» BCETAQ
IIpaB, IPOTUB «MUPa» He IMOUAEIIH!

TpyAHO C IOAHOM YBEPEHHOCTBIO CKa3aTh,
4yTO GOAEe BCEro ABUIaA0 TOAIOIO I'Bap-
Ael1leB. YIIpa3AHUB TallHYyIO KaHIEASIPUIO,
Iérp IIl okazar MeABEKBIO YCAYTY UCTOPHKAM
(mpo camoro ITerpa ®EpOpPOBHYA YMOATY).
Ero rymaHHCTHYECKas «aKIUsI» B AyXe BeKa
IMTpocBenienus aumyaa Hac 60oaee TIOAHOTO
3HAHMSA O CAyXaX U TOAKAX, XOAUBIINUX B Pa3-
HBIX CAOSX OOIIleCTBa HaKaHyHe IIepeBopOoTa.
TaliHasa KaHIIEAIPUA TIOAOOHOT'O HE AOITYCTHU-
Aa 6B — coOpaaa OBl BCe AOHOCHI ¥ AOTIPOCHI
B IIyXABIe TOMA KHYTOOOWHEIX AeA. HuTtaiiTe,
HUCTOPUKY, papyHTech! [Tapapokc, HO 3aTOBOP
BOOOI11Ie MOT OBl He COCTOSITHCS, HE AUIIUCH
caMOAepIKaBHBIM TrocyAapb TaKOTo Heo6Xo-
AUMOTO AT @OCOAIOTH3MA YUPEXKAESHUS, Kak
TAWHBIN CBICK C BHECYA€OHOU pacnpasou. Bo
BCSIKOM CAydae MacuITab 3aroBopa ObIA OEI,
0ecCIOpHO, WHOM, MOCKOABKY MHOTHE IIPHU
OAHOM HaMéKe Ha Hero 6e>KaAu Obl MPOYb,
NIPHUYEM OAHU — B KazapMy, Apyrue — B Tali-
HYIO KaHIIEASPUIO.

Hanomato, uto IleTpa npepynpexaau 0o
omnacHocTH. Ho mMmepaTop oT Bcero orMaxu-
Baacsd. OH OBIA TaK OCAENAEH COOCTBEHHOM
TIEPCOHOM, UTO U B MBICASIX He AOIIYCKaA, 4TO
KTO-TO OCMEAUTCSI IIOCSATHYTH Ha ero BAACTb.
OAHAKO TPYAHO IIDEAYTaAaTh €r0 PeaKIIo
Ha AOKAaA TallHOM KaHIIEASIpUH, B KOTOPOM
BBICBETUAOCH OBl MMs ExaTepuHbl. U yupesx-
AeHVe OBINO CAMIIIKOM CePbE3HEIM, U IIOBOA,
OBIA XOPOIII AN M30aBAEHUS OT TOPSIUO He-
AOOUMOU CYTIPYTH.

Ho BepHEMCA OT rHIIOTETUYECKOI'O PA3BU-
TUS COOBITUN K TOMY, YTO OBIAO Ha CAMOM AEAE.
B MOTHMBax y4aCTHUKOB BBEICTYIIA€HUS TeMa
"enpusatus [letpa III, BupuMoO, ipeobrapana.
Peanrnosnas noautuka [lerpa mpeBpaTtnaa
€Tro B r'Aa3ax MOAAAHHBIX UyTh AU He B IOAu-
aHa OTCcTynIHUKA. BHEITHAS TOAUTHKA, KOTAQ
TA@BHBIM CTAAO 3aKAIOUEeHTE OCKOPOUTEABHO-
ro Mupa c [Ipyccuelt, Hampo4s IepedepKHyAa
3HauuMbIi 1miar [lerpa [II — Manudect o
BOABHOCTU ABOPSIHCTBQ, AAPOBAHHBIN B (DEB-
pane 1762 ropa. (I'BapaemIibl C caMOTO HavyaAa
OBIAW He NIPOYb BOCIOAB30BATLCS OAaraMu
ManudecTa, He UCIBITHIBAS IIPU 3TOM HUKA-
KOM OGAAQropAapHOCTH K AAPUTEATO.)

3aTeM BOMHa ¢ AaHuel papu HUYTOKHOMU
loAamTrHUYM — OHA GBIAA OCY’RKAEHA Kak
aHTHMHAllMOHaAbHAs U He Hy>KHas Poccumn.
OpHaKO TPYAHO CKa3aTh, 4eTo OBIAO OOABIIIEe
B IIOAHSIBIIIEMCSI POIIOTE — IMaTPHUOTHIECKOTO
HEeTOAOBAHUS UAU HeXKeAaHUs I'BapAeulleB
CMEHUTH CBHITHIN U IbsIHEIN [ leTepOypr Ha He-
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yAOOCTBa BOEHHOI'O IT0X0Ad. B rBapaelickoM
BOPYaAHUM IPUCYTCTBOBaAA HeMaAasl TOAMKA
3aypsiAHOTO MIKypHuYecTBa. Ha camom peae
UM TIOAAraAOCh HATH, KyAa IIPUKAKYT, U Ae-
AQTBb TO, YTO BEAST.

Boo6111e, caepyeT IpU3HATH, YTO MOTUBEL
PSAAOBBEIX YYaCTHUKOB IIepeBOpPOTa — BCEé
Ta JKe TpeMyuasi CMeCh, UTO ABurasa Exkare-
puHO. [Bapaelinam Oblaa U3BECTHA CypbOa
Ael0-KOMIIaHEeNIeB, BO3HECEHHBIX HAaBEPX
OnraropapHoi EamzaBerolt [leTpoBHOM 3a
nepesopoT 1741 ropa. OTuero >xe He MOIPO-
OoBaTh ellé pa3?

POITIIA

OHYCTI/IM coObITHA 28 NoHA. OHU XOPOIIIO
usBecTHEL [TopuepkHY TOABKO, uTO ITETP
DépopoBud OBEA cebs BeCbMa HEAOCTOMHO,
He BBIKA3aA HU MY’>KECTBa, HU CTOMKOCTH.
Ero nmoBepeHUe pa3suTEAbHO OTAUYAETCS OT
TIOBeAeHUs BHYKa, Hukonas I, Bo BpeMeHa
«xOAepHBIX OyHTOB». Toraa Hukoaalt He 110-
OOSIACSI BOAMHOUECTBE SIBUTHCS IIepeA TOATION
OYIIYIOIUX BOEHHBIX IIOCEAEHIIEB M OAHUM
CBOUM BHUAOM U I'POMOBBIM OKpuKoM «Ha
KOAeHH!» MrHOBeHHO noracua OyHT. CTOUT
AU YAUBASITBCS TAKOM PEAKIIUM IIOCEAEHIIEB,
ecAamn caM [lymIKMH ODpuU3HABAACS, UTO IpHU
Brupe Hukoaas I UCOBITEIBAA «IIOAAOCTE BO
BCceX JKuaax» ¢ Bouctuny, serenne Hukonas
nepep OYHTOBIIMKAMU — BIIeYaTASIONIAS
AEMOHCTpPAIUs BEAUYUS CAMOAEPIKAaBUA U
camopepkiia! B utone 1762 ropa ITétp @épo-
POBUY IPOAEMOHCTPUPOBAA UHYIO UIIOCTACh
CaMOAEP>KaBHOT'O IIPABACHUA: HUUTOKECTBO
HUYTOKHOT'O CAMOAEPIKIIQ, HAAAOMUBIIIETOCS
TIpY IIEPBOM IIOPHIBE BETpaA.

Beuepom 29 nioHsa OTpEKIIIErocs UMIIEpaTo-
panpuBe3Au B Ponmry. Hy>KHO OBIAO pellaTh,
YTO C HUM A€AaTh. BOABIIMHCTBO NCTOPHKOB
¥ COBPEMEHHUKOB CUUTAIOT, UTO OAMIKAUIIIee
OKpYy’KeHHe yAOBUAO B rrazax EKaTepHHBI
MOTaEHHOE KeAaHHUe, KOTOPOE OHA He MOTAA
BBICKA3aTh BCAYX, — O (DM3UIECKOM HCUEe3HO-
BEeHUM OBIBIIIETO MMIlepaTopa. EcTb 1 MeHee
pacxosKas BepCHsl, BIpOUYEeM, BIIOAHE COeAU-
HseMasd C IepBOM: HHUITUATHUBaA UCXOAUAA OT
OPAOBBIX. OTH MOTAY M HE 3aTASIALIBATE B TAA-
3a ExaTepuHBbl, peIIMMOCTH XBAaTHUAO OBl IPHU
OAHOM, IIPABAQ, YCAOBUM — IIPECTyIIAeHHue
AOASKHO OBINO OCTAThCSI 6€3 TOCAEACTBUU.

TIéTp OBLIA IOMEIIEH TIOA CTPOTUM HaA30p
B CIlaAbHe POIIMIMHCKOTro ABopna. Kapaya
TBapAeuIleB BO3TAABASIA Anekcelr OpAOB.
TpeTbero-4eTBEpPTOTO UIOASL K apeCTOBaH-
HOMY NpHe3’XaAl BPauyu — TOAIITHUHET]
Anpepc, koropomy ITérp OEpopoBUY AO-
Bepsa, u XpuctuaH [layabceH, 1ITab-AeKaphb
Aen6-rBapanu Konuoro noaka. [To Bcent
BUAUMOCTH, NTOSIBUAMCH OHU IO HACTOSTHUIO
TIAeHHUKA. Bpaun o6BABUAM, YTO HUYETO
OIIaCHOTI'O C POIIIIMHCKUM apecTOBaHHBIM He
IIPOU3OIIAO — OH 3A0POB. AIOOONIBITHO, YTO
nocae cmepTu [Terpa @épopoBrya MCTOPUS
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C BpauaMu NIPUIIAACh B CTPOKY. BEIA TOABKO
nepernHadeH AUaTHO3 — «3A0POB» IepeMeHNU-
AM Ha «He3A0poB». B MaHuudecTte 0 KOHUNHE
«OBIBIIIATO UMIIEpPATOpPa» COOBIIAAOCH, UTO
[Métp ®EAOPOBUY «BIIAA B IPEFKECTOKYIO KO-
AUKY» ¥ K HeMy TOT4acC ObIAU HallpaBAE€HBI AO-
KTOPa 1 HeOOXOAMMEBIE CPEACTBA «K CKOPOMY
BCIIOMOYKEHUIO BpaudeBaHueM». OAHAKO, «K
KpaiiHeMy HarleMy npuckopOuio u cMmylie-
HUIO CepAlla», HUUYero He IOMOTAO, OOABHOM
«BOAeIO BeeBrIIIHATO Bbora CKOHYaACs».

OnuncaHue NepBHIX AHEH 3aKAIOUEHUS
IMeTpa ®épopoBuda AQET OCHOBaHUE YTBEPIK-
AATh, YTO TIOPEMIIIUKY elllé He PeIlluAH, KaK
MOCTYNUTH C y3HUKOM. [Toxorke, 3aMBICeA
1306aBUTHCS OT [leTpa y’ke KpeIlKo 3aceA B UX
TOAOBAX, HO KOTAQ ¥ KaK — OHU He 3HaAm. Vian
>KAQAM IIpUKa3a cBepxy ¢ B TakoM caydae oHU
TIAOXO 3HAAU CBOIO OAATOAETEABHHUILY.

A0 Hac AOIINO HECKOABKO OIIMCaHUY Tparu-
YeCKUX COOBITHM 6 MIOAs. Bce OHM OSABUAICH
MHOTO ITO3AHEee U OIIMPaAVCh Ha CMYTHBIE HC-
TOUHUKU — CAYXHU, CBUAETEABCTBa, OYATO OBl
Aa’Ke MCXOAVBIIIHE OT CAMUX 3aTOBOPIIMKOB.
B mochrepHeM cAydae pedb UAET, B YaCTHOCTH, O
ceMeMHOM IIpeA@HUY BapsSTHHCKUX, YCABIIIaH-
oM A. O. CmupHOBOM-PocceT oT peapamap-
11ara HUKOAaeBCKOM Iopsl KHa3g A. U. Ba-
paTuHckoro. To ObIA KOPOTKHM pacckas o
HeuassHHOM YOUNCTBe, BIIOAHE IIPUTOAHBIN AAST
OIIPAaBAQHUS: AIAS OyAyIIlero (heabAMapIIag,
kH13b Oépop CepreeBud, GUTYPUPYIOIIIH BO
BCeX BepCHUAX KaK yOulIla UMIIepaTopa, CeA C
HUM UIPATh B KapTHL 3a UIPOY NMHUAU U CCO-
punucek. Pacceppusiince, ITétp OépopoBud
YAQPHUA KH351. BapsATUHCKUN B OTBET «HAOT-
Malllb YAQPHA €T0 B BUCOK U yOUA».

A10OOTIBITHO, YTO ceMeliHag Bepcud baps-
THUHCKHUX BeCbMa COOTHOCHUTCS CO 3HaMeHU-
THIM IUCEMOM-OIIpaBAaHueM Axrekcess OpaoBa
Exarepune. Tam cmepTs [TeTpa @épopoBuua
UMEeHHO TaK M IIpeACTaBAeHa: KapThl, Ccopa,
Apaka, HedasgsHHasA rubeab — «He ycnean ux
Pa3HATH, a eTo y’Ke He cTaro». ColocTaBae-
Hue 3anucku OpaoBa U ceMeWHOM BepCcuu
BapATHHCKUX 3aCTaBASIET IPEATIOAOKUTE UAT
CAy4aMHOCTb IPOU30IIEAIETO, UAM KPEITKUH
CTrOBOP YY9aCTHHUKOB, A0 KOHIIa CTOSIBIIINX Ha
CBOEM, pa3 0OTOBOPEHHOM.

ApyTue on1uCcaHUs OTHIOAB He TaKue «0e3-
oOuAHBIe». B HUX yOUNUCTBO yyKe He CAydali-
HOe, a IpepHaMepeHHOe, C CyILeCTBeHHO
APyTuUMU AeTansamu. [lepBast Bepcus IpUHaA-
AEXKUT CeKpeTapio CAaKCOHCKOTO ITOCOABCTBA
leopry doH [eapbuxy, coOpaBIIeMy 3aAHUM
4HUCAOM (OH 0OBsABUACA B [TeTepOypre TOABKO
B 1787 ropy) cayxu o I'letpe III. AHaAOTUUHYIO
33Aauy BBITOAHUA (PPAHIy3CKUY MCTOPUK
7K. KacTep, B paclopsi>KeHuH KOTOPOTo OKa-
3aAUCh OYATO OBl HEM3BECTHBIE HCTOYHUKY,
BKAIOUAsI AUIIAOMaTHYecKue pememn. [1pu
3TOM yOUMCTBO OH NepeHéc u3 Pomnmm B He-
Ky10 MADHYIeCKyIo «MOICy» — 3arOpOAHBIN
AOM TreTMaHa PasymoBckoro, Kyaa 6YATO OBI
npuBe3au [lerpa @épopoBuya. Mzmenenue

«Hayka u ;kuznb» Ne 6, 2012,

Yuacmuuxku 0eopy06020 nepesopoma 28 uoHs
1762 200a Anexceii I'puzopvesuy Opnos (xydoxc-
Huk B. dpukxcen) u I'puzopuii Huxkonaesuu Tennoe
(epasiopa K. A. Aparnacvesa).

MeCTa COOBITUM CBUAETEABCTBYET O He-
ocBepAOMAEHHOCTH KacTtepa. OpHaKO 3TO He
3HQUUT, 9TO B €T'0 PyKax He MOTAM OKa3aThCs
VHHKaAbHBIE UCTOUHUKH.

N y l'eapbuxa u y KacTtepa yOHMMCTBO Ha-
YMHAETCS C IONLITKYU OTpaBAeHUs. Y KacTepa
Sp, IPUTOTOBUA Aelib-MepanK Kapa @épopo-
Bu4 Kpyse. Ilocae nepsoro crakana ITérp
DEAOPOBUY ITOYYBCTBOBAA OOAB, OTKA3aACH
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Bcemozywaa Examepuna I1, yeenuannaa écemu
ampubymamu énacmu, npedcmasieHa Ha napadHom
nopmpeme kucmu xyodoxcnurxa A. II. Anmponosa.

OT BTOPOT'O U CTaA KpUYaTh KaMepAUHEpY-
dpaHIy3y, 4TO y Hero, oToOpaB MPECTOA,
XOTSIT TeIepPhb OTHSTDH y’Ke «CaMylO JKU3HDbY.
TenroB u OpAOB BEITOAKAAU KaMepAUHepa
3a ABepb. Ha mrym npubeskan kHsa3b Oépop
Bapstunckuii. 3aBsg3arack 60pbba. OpAoB
NIPUAABUA KOAeHOM cOuTtoro c¢ Hor [leTpa,
TennroB ¢ BapATHHCKUM CTAaAd CKPYYeHHOU
candeTKOM AYIINUTEL HecuacTHoOro. [1éTp, oT-
OuBasiCh, ollapanaa Aulo bapsaTuHcKoro, «u
3Ta MedaTh YOUMUIIEL elllé AOATO yKpalllaAa
auntio Kus3ss @épopa CepreeBuyan.

Bepcusa I'eanOuxa TakoBa: Koraa [1ETp BEI-
A OTpaBy, Arekcelr OpAOB HAaKUHYACT Ha
Hero, HO TOT, OTOMBASICH U YMOASSA O IIOIIAAE,
TaK pa3>karo0uA OyAyIero nodbepAuTeAs Ipu
Yecme, uTo OpAoB OyATO OBl BEICKOYHA Ha
Teppacy. 3aTO oCTaAbHble HAOPOCUAUCH Ha
UMIlepaTopa U MONBITAAUCH YAYLIUTH €ro
nopymkamu. ITonbITKa oKa3ahach He O4eHb
YAQUHOM, MoKa BapaTHHCKUM He CXBAaTHUA
canpeTKy U He 00BUA ero miero [letpa.

Kak HU cTpaHHO, HO OAHO OIUCaHUE AO-
TIOAHSIET APyroe, CHUMAasl IPOTHUBOPEYUS.
YOumIisl, I0-BUAUMOMY, HAASSIANUCE Ha OTPaBY
U HUKAaK He OJKUAAAM, UTO UM IIPUAETCS COO-
CTBEHHODPYYHO yOMBAaTh OBIBIIETO MMIIEPATO-
pa. Heo6bgacHuMBIHY, 110 [eABOUXY, TOCTYIIOK
OpAaoBa, HEBEAOMO ITOYeMy HAaKUHYBIIETOCS
Ha ITerpa OEpopoBUYA, CTAHOBUTCS MOHST-
HBIM B U3Ar0KeHUU Kacrepa. Bpau Kpyse He
OBIA MacTepoM OTpaBAeHUs. [IpuroroBaeH-
HBIA UM I, BBI3BaA O0Ab. [Térp MépopoBuy
AOTAAANCA U, OOBATBIN CMEPTEABHBIM Y>KaCOM,
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3aKpUdain. 3arOBOPUIUKY NTepelyraruch. Mx
AeMCTBUS OBIAY CIIOHTAHHBI U1 He IIOATOTOBAE-
HBI. OHU He YAOCY>KHUAUCH A@’Ke IPUTOTOBUTD
opyaust yourictBa. He cayuaiino B o6oux
CAy4agx (Urypupyet caadeTka — CXBATUAU
TO, YTO OKA3aA0Ch IIOA PYKOM.

I[TopoOHasa uHTepIpeTanus o0bICHSIET
CMSATEHME 3aTOBOPITUKOB. OPAOB, TMCABIINUHN
3aMUCKy, He IPUTBOPSIACA U He AUIleMepHA
(3a ICKATOUEHMEM, KOHEYHO, TOTO, YTO HUKTO
HHUKOTO He youBan). CKOMKaHHBIN CAOT, COUB-
YMBOE COAEp’KaHMe — BCE TOBOPUT O TOM,
YTO aBTOP HCIBITHIBAA OTPOMHOE HepBHOE
HanpsiKeHue. Ho He oT Toro, uTo yoma, a oT
TOTO, YTO BCE IIOIIAO He TaK, Kak 3aAyMbIBa-
AoCh. [ToAAMHHMIKA 3alIMCKU He COXPAHUAOCh
— €€ coOCTBEHHOPYYHO OpPOCHUA B OTOHb
INaBea. Ho npubauskénnsle [1aBaa ycrean
CHSITh KOTIHIO.

«Marymka MuaocepaHas [ocypapbias!
— nucaa Arekcelt OpaoB. — Kak MHe U3'bsC-
HUTD, OIIUCATD, YTO CAYYUAOCH: He IOBEPHIIIH
BepHOMY cBoeMy paldy; HO Kak Ipep bBorom
ckaxy uctury. Martymka! [oToB uaTH Ha
CMepTh; HO caM He 3Halo, KakK 3Ta 6epa CAydIu-
Aack. [TorubAm MBI, KOTAQ TEI He IOMUAYEIlb.
Marymka, ero HeT Ha ceBeTe. Ho HUKTO cero
He AyMaA, Kak HaM 3aAyMaTh IIOAHATH PYKU
Ha [ocypapsa. Ho, T'ocypaphiHe, cBepIIUAaCh
6epa. OH 3aCIOPHA 3@ CTOAOM C KHA3b Dé-
AOPOM; He yCIIeAU MBI PAa3HATH, & €ero yKe U
He ctaro. CaMu He IOMHUM, 9TO A€AaAH; HO
BCe A0 €AUHOTO BUHOBATHI, AOCTOMHBI Ka3HU.
IMoMmunay¥t MeHsT XOTh AAs Opata. [ToBruHHYIO
TeOe NPUHEC, U pa3bICKUBAThL Heuero. [1po-
CTH MAM IIPUKa’XU CKopee OKOHYNUTEL. CBeT
He MHUA: IPOTHEBUAU TeOsI U IOTYOUAU AyIITU
Ha BEK».

B 3anucke ob6paiaioT Ha ceOs BHUMaHUe
ABe IIpuMedaTeAbHble pasbl. «[TOBUHHYIO
Tebe MPUHEC, U PA3BICKUBATH HEUETO».
®Dpa3za, oTAmYHas OT 00II[el, TPOCUTEABHOMN
TOHAABHOCTH 3allMCKHU. 3AeCh HEUTO BPOAE
TIPEAYIIPEKACHUSI — IIOBUHUANCE, & AQABIIIE
Ayullle pyOUThb KOHIIBI U He yCTPauBaTh Po-
3bICK. Cebe AOpOKe OOOMAETCH. ..

W ewé opHa, 3aBepuiaroas gpasa o Ay-
max, IOTyOAEHHBIX «Ha Bek». CKopee Bcero,
OHa TpadapeTHa, U He CAeAyeT BKAAALIBATH
B Heé OOABIIIe TOTO, YTO BAOKeHO. CAydHB-
mieecs B IIPAaBOCAABHOU 3THKE — B AIOOOM
CAydae — Tpex cTpalIHbli. Ho Mo>KeT ObITh,
Anexcert OpAOB 3AeCh IPOTOBApPUBAETCS:
ory6uAYN 6€CCMEePTHYIO CBOIO AYIITY, OTTOTO
4TO YOMMUIILI OHU BOABHBIE, & HE HEBOABHBIE,
OCO3HaHHO IOAHSBIINE PYKH Ha [ocypaps
(B 3ammcKke OH BeAb UMeHHO o [ocypape ro-
BOPUT, KOTOPBIH ¥ 10 OTPEUYEHUIO BCE PAaBHO
ocTtaétcsa [ocyaapeM — 1o npepHa3sHaueHUIO
¥ POXKAEHUIO).

B mae 1771 ropa bpaHIy3CKUN IOBEPEHHBIN
B Aerax B Bene @p. M. AropaH Ae AUCTpOB
obmaacsa ¢ rpapom ArekceeM OPAOBEBIM,
KOTOPBIN OYATO OBI CaM 3arOBOPHA 00 3TOM
«y>KacHoU ncropum» — cmeptu [lerpa Dé-

«Hayka n :;kuaun» No 6, 2012.



poposBuuda. OpaoB, nuieT ppaHIy3CKUN
AUTIAOMAT, KAsIACSL U COJKaAeA O YeAOBeKe, «B
KOTOPOM OBIAO CTOABKO YEAOBEKOAIOOUSI».
OAHAKO OH «IIPUHYKAEH OBIA CAEAATH TO, UTO
OT Hero TpeOoBaAn». Aaaee IO pa3bsICHEHHE:
3Hasi 0 cunre OpAOBa, eMY IOPYUYUAY «YAGBUTH
CBOErO TOCYAAps, a Tellepb IO BCEMY BHAHO,
YTO YTPHI3€HUS COBECTU IIPECACAYIOT E€TO».

K caoBy ckasaTh, CAyX 00 OTpaBA€HUU
HUMIIEPATOPA IIOAYYHA IIIMPOKOE PACIPOCTPa-
HeHHe. AN IPOIIaHus TPo0 ¢ TEAOM OBIA BBI-
CcTaBAeH B AAeKCaHAPO-HeBCKol AaBpe, B II0-
Kosix apxuenuckona CaHkT-ITeTepOyprckoro
BenmamuHa. LlepeMOHMIO IPOLIAHNS OIIUCAA
dpaHIy3CKuil IoBepeHHBIN B Poccun Aopan
Bepanpsxe. Cam Bepanake TeA0 TOKOMHOTO
He BUAEA: HU OAVH U3 IIOCAOB He OBIA B A@Bpe,
BHUAMMO, He JKeAasl BBI3BaTh HEAOBOABCTBO
ExaTepuns! (o4eHb cUMBOAWYHO!). K TOMY ke
CIeIIUaABHO IIOCAGHHBIE AITOAM OpaAu Ha 3a-
MEeTKY BCeX 3HAQUUTEABHBIX 0CO0, SBUBIINXCS
TIPOCTUTLCS C HU3BEPTHYTHIM IMIIEPATOPOM.
CuMnaTHs K IOKOWHOMY CBUAETEABCTBOBaAA
006 aHTUIIATUY K €r0 CYIIpyTre, 9TO, KOHEUHO,
BOCIIPUHUMAAOCH GOAE3HEHHO, C AAaAeKO
MAYIIUME TocAeACcTBUAMU. DpaHITy3cKUi 11o-
BEPEHHBIN ITIOCAAA CBOETO YeAOBEKa, KOTOPHIN
II0 BO3BpAllleHUU IOBEAAA, UTO AUIIO YCOII-
mero OBIAO «AO YPEe3BBIYAMHOCTUA YEPHBIMY.
Haaniio sKo6bI BCe CUMIITOMBI OTPABACHUS. Y
TeX, KTO IIeAOBaA YMePIIIero, «IyObl y’KaCHBIM
00pa3oM PACITyXAW».

MoaBa 06 orpaBaenuu ITerpa @épopoBrya
OBIAA CTOAB YCTOMYHNBA, 4TO EKaTepuHe nipu-
XOAHAOCE ollpoBepraTh eé. CaMa OHa Ha Iiepe-
MOHUU He ObIAQ, U30erast AByCMBICA€HHOCTH
noaroxkeHus1. Ho paske AAST MMIIepaTpUIIBL, He
SIBUBIIIENCSI Ha IIOXOPOHBI COOCTBEHHOTO CY-
npyra, TpeOOBAAOCH HEKOEe oIlpaBpaHue. Ero
counHUAU B CeHaTe U OITyOAMKOBAAU 8 UIOAS,
B AeHb noxopoH [lerpa ®époposuua. Ero
CyTh: UMIIepaTpHlla )KeAaAd IIPUCYTCTBOBATD,
HO CeHAT IPOCUA 3TO HAMEPEHUE OTAOKUTD,
TIPUBEAS «MHOT'HE ¥ BeChbMa Ba’KHbIe Pe30HE!
K COXpaHEeHUIO AN BCeX BePHBIX CBIHOB OTe-
yecTBa Ega MiMnepaTtopckoro BeanuecTBa
APasKaMIIero 30paBUsi».

Bo3MOsKHO, Cpear 3THX TOTaEHHBIX AMS ITy-
OAVIKY PE30HOB OBIA U TOT, YTOOBI « HEITPHUYACT-
Has» K'HOeAH CyTIpyTa He YBUAEAA IIPU3HAKOB
OTpPaBAEHUA. X0 OBIA IPEAYCMOTPUTEABHBIM.
[No3pHee B mucbMe K CBoeMy OBIBIIEMY a-
BOpHUTY [TOHATOBCKOMY OHa MOTAQ C YUCTHIM
cepAlleM ITUCATh: U3 onaceHus, 9To [1ETp OBIA
OTpaBAeH odullepaMy, OHa IIPHUKa3ard MIpo-
BecTU BCKpbITHE. CA€AOB OTpaBAeHUST OOHa-
py’KeHO He OBIAO. 3aTO OBIAO BBIIBAEHO, UTO
«yMep OH OT BOCIIAAEHHU B KUIIIKAX U AlIOTIAEK-
CHUYeCKOro yaapar. [TocrepHee COOTBETCTBYET
Oo(UITUAABHOM BEPCUU C TOM pa3HUIEH, YTO
«BOCTIAACHUE B KUIITKaX» B HEM 3aMeHeHO Ha
«TreMOPPOUAUYECKUN IPUMIAAOKY», B3-3a KOTO-
POTO OH «BIIAA B IIPEKECTOKYIO KOAUKYY.

[NelTaAuch OTpaBUTH [leTpa UAU He NIBITaA-
AWICH— He CYTh YK ¥ B&KHO. B mpeacTaBreHm-

«Hayka u ;kuznb» Ne 6, 2012,

SIX OOABIIMHCTBA UCTOPUKOB OpAoB, TennoB 1
BapsaTuHCKUM 0 CpepCTBax U criocobax 0cobo
U He 3aAyMBIBAAUCH. AeMCTBOBAAU CIIOHTAH-
Ho. [pyOOCTb HPaBOB U UyBCTBEHHBIE CEPATIA
BIIOAHE Y>KHBAAMCH APYT ¢ Apyrom B XVIII
croaetun. OTTOro oHo, coraacuo A. Paaurie-
BY, 4 OBIAO «Oe3yMHO U Myppo». Ho Bcé ke
BepCHUs IIPEYTOTOBAECHUS YOUNCTBA — ITyCKak
TOPOIIAUBOTO, C MHOKECTBOM IIPOCYETOB, 3a-
YPSIAHBIM MBEITIIBSIKOM (?) UAU eIl 9eM HHBIM
— KaykeTcs BeposiTHee, HeJKeAHr ITbSHas ccopa
3a croroM. CAMIIKOM BBICOKA OBIAA IIE€HQ,
4TOOBI BCE MYCTUTH Ha CaMOTEK. B Ato6oM
CcAydae HeCOMHeHeH (haKT 1lapeyOuicTBa, C
KOTOPOI'0 HayaAoCh IapcTBoBaHue Exarte-
pussl II. E€ BrHa He pA0Ka3aHa, HO AOKa3aHa
€€ 3aMHTEPEeCOBAHHOCTD. DTOI'0 AOCTATOYHO,
YTOOBI HUKOTAQ He OIIpaBAAThCs. EcAu yropHo,
3TO IAaTa EKaTepuHEI 3a IPeCTOA.

TpyaHO cKaszaTk, 4TO B IlepeBopoTe 1762
ropa OoOAbIIe «BIIEYAaTAMAO» OOIIECTBO
— cBepskeHue [Netpa Il mau ero youiictso?
K HM3Bep>KeHNIO MOHapXOB HE TO YTOOHI
NIPUBBIKAY, HO, BO BCSIKOM CAydYae, C 3TUM
CTAAKMBAAUCH. A BOT yOUICTBO NpaBslel
IIepcoHHl OBIAO B AMKOBHMHKY. B mamsaTu
CUAEA CTPALIHBIM 3MM30A C «HEeIIOTPeOHBIM
CBIHOMY», IapeBrueM AnrekceeM. Ho Arekcent
BCE JKe He ObIA IIapéM, Aa U 0OpeKAa ero Ha
cMepTh 3Aas Boas [1eTpa 1. T1paBag, emié pa-
Hee CAy4YHAOCH youiictBo Oépopa [opayHOBA,
a rop cnycrda — AMHUTPHSA, Ha3BAaHHOIO B
ucropuu A>xkepmurpueM. Ho nepBeili B uepe-
A€ apel HaCTOSIIUM IIapEM BCE ke He OBbIA
IpU3HaH, BTOPOU >Ke ¥ BOBCE CaMO3BaHeII,.
Ho raaBHOe, Bce onu u3 CMyTHl, BpeMeHH
0cob0oro, KOTopoe CTaBUThL B 00Opa3ser] OBIAO
He IPUHSITO.

[NMpecnroByTasgs reMOopporUAaAbHAS KOAMKA
HAHeCAA CUABHBIM yAap IO CAKPAABHOM
COCTaBASIONIeM AUUYHOCTHU rocypaps. boxke-
CTBEHHAas IIPeAHaUYepPTaHHOCTL, KOTOpas B
CBOE BpeMsi BO3HECAA Ha IIPeCTOA ItepBoro Po-
MaHOBQ, y’Ke He cIllacara HOCUTeAS uMIlepa-
TOPCKOI'O BEHIA. YTBEPAUBIINNUCI CBETCKUU
B3I'ASIA Ha BAACTH IIO3BOASIA U PACIIOPSIKATHCS
3TOU BAQCTBHIO BIIOAHE II0-CBETCKU. ASTUTHM-
HOCTB BAAQCTH Telleph IPOM3pacTara u3 caMou
>Ke BAACTH, HOCUTEAb KOTOPOM 0G0CHOBEIBAA
TepeA MOAAAHHBIMU CBOIO HEOOXOAUMOCTb.

ExaTeprHa yCHeIIHO UCIOAB30BaAd 3TOT
HOBBIN pecypc. E€é AerTHTUMHOCTB — 3TO elé
U AeTUTHMHOCTB ycIleXa e€ IIapCTBOBAaHMUS,
TOYHOE 3HaHUe IPeAEAOB He BoykeCcTBeHHBIX,
a BIIOAHE YeAOBEUYeCKIX — B OCHOBHOM ABO-
PSAHCKUX — HHTEPECOB, KOTOPLIM CAEAYET
IoTakaTh, HO He CAeAYyeT 3ajAeBaThb. 1o mpo-
1IeCTBUY BPeMEeHHU 3T OCHOBAHUS OKa3aAUCh
BIIOAHE AOCTATOYHBIMH, YTOOBI HE TPEBO-
SKUTBCS 3@ CBOE OyAyliiee. UTo, BIpoueM, He
0CBOOOKAAAO UMITEPATPUITY OT CTPaxa Iepea,
TEHbIO YA@BAEHHOTO My’Ka.
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BUAM. HANPABJNIEHUE INABHOIO YOAPA

Akapemuk EBreHnin KABJIOB, reHepanbHbiii AUPEKTOP
Bcepoccuninckoro MHCTUTYTa aBuauMOHHbIX MaTepuasnos.

HapoaHbivi komuccap Tsxxénovi npomeilneHHocTy CCCP.

lpukas N2 435 ot 28 unions 1932 roaa.

«B Lesnsx co3ganns Hay4HO-UCCAeaoBaTeIbCKOro LIeHTPpa Mo aBuaLMOHHbIM Marepuanam n nx
TEXHOJIOMU MPUKa3bIBato OPraHn30BaTh B cocTaBe [ 1aBHOIO yrpaB/ieH s aBUaLMIOHHOM MPOMBILLIEH-
HOCTV BCecorosHbIt Hay4HO-1CCIen0BaTe /Ib.CKUM MHCTUTYT aBUALIMOHHBIX MaTepuasios (BUAM).

Ha BUAM BO3710XuUTb n3y4eHne aBnaLmnoHHbIX MaTepnaios, n3y4eHne rnpon3BoacTaa rno-
ny¢abpukaToB, N3y4eHNE CblPbEBbIX 6a3, U3bICKaAHNE HOBbIX MaTePUanoB v BHEAPEHNE X B
npon3BOACTBO CaMOETOB M MOTOPOB, Pa3paboTKy TEXHOIOrMYECKUX MPOLLECCOB MO MPOouU3-
BOZCTBY U MPUMEHEHUIO MaTepuasioB v nosiydabpmukaTtoB B MOTOPO-, CAMOIETO-, Anpuxabae- v
aBunanpubopoCTPOeHNN, pa3paboTKy CTaHAaPTOB Ha aBUALIMOHHbBIE MaTepuasibl i PYKOBOACTBO
Hay4HO-1CCen0BaTe/IbCKUMU U MPOU3BOLACTBEHHLIMY 1a60PaTOPUSIMU >,

y MCTOKOB OTEYECTBEHHOWM aBnaummn cToam
BbIAAIOLWMECS MHXEHEPDLI U TEOPETUKU.
MmeHa H. E. Xykosckoro, C. A. HYannbirnHa,
B. IN. BeTtunHkmHa, b. H. KOpbeBa, A. H. Tynone-
Ba, N. . CnpoprHa MHOroe roBopsiT He TONbKO
crneumanucTam-aBmaTopam. Havano pa6or
B 06/1aCTV OTEYECTBEHHOI0 aBMaLMOHHOIO
martepuanoBegeHns otHocutes k 1918 roay,
KOraa B CTpaHe Obls1 CO34aH NepBbli Hay4HO-UC-
CnegoBaTebCKNn aBUALMOHHBIN LEHTP — LIeH-
TPasIbHbIN a3POrMaPOANHAMUYECKNN NHCTUTYT
(LLAFN). Lo atoro B Poccum He NpoBOavIoCh
CKOJIbKO-HMOYAb CepbE3HbIX PaboT Mo U3YHEeHUIO
M N3bICKAHNIO aBNALIMOHHBIX MaTepUasioB, OTCYT-
CTBOBaJIM TEXHWNYECKME YCNOBWSA U CTaHAAPTbI HA
VX N3rOTOBNIEHNE, UCMbITAHWE N NPUEMKY.

K Havany 1930-x ronoB 06bEM paboT nabo-
paTtopum HaCTOJIbKO BO3POC, YTO NOSIBUNACH
oCTpas He0BX0AMMOCTb 3HAYUTENIBbHOrO pac-
LUMPEHUs 1 opraHn3auum Ha eé 6ase nccne-
[,0BaTeNbCKOro MHCTUTYTA.

Ho He ToNbKO HEOBXOAMMOCTLIO PACLLNPEHUSE
ncenenoBaHuii Obina Bbl3BaHa opraHu3aums
MHCTUTYTa aBUaLUMOHHbIX MaTepranoB. AHann3
YHaCTMBLUMXCS K STOMY BPEMEHMW aBUALMOHHBIX
aBapuin nokasaJs, 4To MPUHNHON MHOMMX N3 HUX
Obinn AedekTbl KOHCTPYKLMM 1 OLLUMOKM B MPOY-
HOCTHBIX pacHéTax, AONYLLEHHbIE KOHCTPYKTOpa-
MM N3-3a OTCYTCTBUS HEOOXOANMbIX M JOCTaTOY-
HbIX J@HHbIX O CBOMCTBax MaTepuanos. Hepeako
NPUYMHAMM aBapuii CTAaHOBUINCH HENPaBWIIbHOE
co4YeTaHue pasninyHbIX KJlacCoB MaTtepunanos,
OTCYTCTBME CUCTEM 3aLLUNTbI KOHCTPYKLMA OT
KIMMaTMYEeCKMX akTOPOB N 3PO3UN.

MoTtpeboBanack opraHu3aunus, Kotopas
morna 6bl 0OTBEeYaTh 3a Ka4eCTBO MaTepuanos,
KOPPEKTHOCTb M MOSIHOTY UX XapakTeEPUCTUK.
Takow opraHmnsauyuen n ctan BUAM.

ABuauus Oblna n 0OCTaéTca OOHUM U3 OBUra-
Tenen Hay4yHoro N TEXHNYECKOro nporpecca,
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KaxKablA HOBbLIM TUN camMonéToB Tpebosasn Ho-
BbIX, MOAYAC COBEPLLUEHHO OPUMMHAJIbHBIX MaTe-
puanos, U UHCTUTYT N0 3a4aHNSM KOHCTPYKTO-
pOB Takne MaTepuasibl paspadaTtbisasn. Ho Obinin
n apyrue cutyaumu, Koraa nosly4eHHble B HU-
LMaTUBHOM Nnopsiake MaTepuansl CTAaHOBUINCH
KaTtannms3aTopoM CO3[aHUS MPUHUMNUANbHO
HOBbIX KOHCprKLI,VIl7I, Aanexko npeBocxoaaLnx
no CBOMM NnapamMeTpam BCE, H4TO CYyLLIEeCTBOBaIO
00 HuX. Mprmepammn MoryT CNyXnTb paspaboT-
ka B 1935 rogy I'. B. AkumoBbim 1 U. 1. Cupo-
PVHbBIM NEPBOI BbICOKONPOYHOM cTanm 30XITCA
— «xpomMaHcunb» (B CLUA cTanb ¢ aHanormyHbi-
Mu nokasarensamm — 1600—1700 MMa 6bina
noJsly4yeHa TonNbko 25 NeT CnycTs), U3roToBIEHNE
B 1937 rogy C. T. KuwkuHeim n H. M. Cknsipo-
BbIM aBMaLMOHHOM 6poHN. Mx nosiBneHne coe-
nano BO3MOXHbIM U3roTOBIEHME U3 MeTanna
Ham6onee OTBETCTBEHHbIX p,eTaneVl nJjaHepoB
CaMONETOB M Ha4YaTb BbIMyCK CaMOro MaccoBoro
camonéta Benukoih OTe4ecTBEHHO BOViHbI
— wrypmoBwuka Un-2. pyron npumep — pas-
paboTka 9. [l. ABpacuHbimM B 1940 rogy aensta-
OPEBECUHbI. DTOT NEPBbLIV B UCTOPUM aBUaLLmmn
CEPUIHbI KOMMO3UTHbIA MaTepuasn No3BOJN
HalLel aBMauMOHHOW MPOMBILLIEHHOCTW Hana-
[ONTb MaCCOBBIV BbIMYCK CAMOJIETOB B YC/TOBUSX
XecTovanwero gepuumta metanna.
MaTepuansl, npolwene NpoBepKy B aBu-
aunun, HaxoasaT NPUMEHEHME B 3NIEKTPOSHEP-
retnke, MallMHOCTPOEHN, CTPOUTENIbCTBE,
MeauumMHe, NprubopocTpoeHnn. A MHoraa n B
HeoXnaaHHbIX oTpacnsx. Tak, padpaboTaHHble
0191 KOCMUYeCKOro YyenHoka «bypan» Tenno-
3alUTHbIE MaTepuasbl NpekpacHo padoTalT
B NekapHax 1 Ha xnebolasogax. Meun, n3o-
JIMPOBAaHHbIE «KOCMWYECKMMU» Tennosa-
WUTHBIMWU NANTKaMun, TpebyloT Ha YETBEPTb
MEHbLLIE 3HEPT UM MO CPABHEHMIO C OObIYHBIMNA.
Knen-repmeTtukun, caenaHHble BCE O TOro xe
«bypaHa», cTanm He3aMeHUMbIMU NPU BOC-
CTAHOBUTE/IbHOM PEMOHTE aBTOMOOUIbHbIX
)ZI,BVIFaTeﬂeVI. 3aLLI,l/ITHbIe nacThbl, NPpUMeEHAe-
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Mble AJ19 CBapKM METaNOB B aBUALMOHHOMN
NPOMBILLIIEHHOCTW, YCMELUHO UCNONb3YIOT U B
OPYrx 0Tpacsx MalMHOCTPOEHUS. [prMepsl
MOXHO NpoaokKaTe 6ECKOHEYHO.

CoBpemeHHble MaTepuasibl COBEPLUEHHO M3-
MEHWIM NOAXO, K pa3paboTKe HOBbIX KOHCTPYK-
umin. KopoTko ero MoXxHo chopmMynnpoBaTtb
TakK: MaTepuan — TexXHOJZIOrna — KOHCTPYKUUA
— obopynoBaHue. OH TpebyeT 0 AHOBPEMEHHOM
COrfiacoBaHHoOM paboTbl MaTepranoBeaa, KOH-
CTPYyKTOpa 1 TexHosora. Jetanu n KOHCTPYKLMN
13 NOSIMMEPHBIX, CIIOUCTbIX M KOMMO3ULIMOHHBIX
MaTepuanoB, CyrnepXapornpoyHbIX CriaBoB 3a-
4aCTYtO HENb3S U3rOTOBUTL MO CTAPUHKE — «Bbl-
TO4MB 13 6oneaHkM». CBOWMCTBA N30eNnNs O0X-
Hbl ObITb 3aJ10)KEHbI B MaTepuast 1 TEXHONOMNIO
M3roTOBJIEHNS ELLE Ha CTaauu ero co3naHus.
KOHe4YHo, Takov Noaxoa CnoXxHee TPaauLMOHHO-
ro, 3aT0 AaéT OrPOMHbI BbIMIPbILL 1 B KA4ECTBE
roTOBOro U3aenus, n B rnybuHe nepepaboTku
CbIpbsi  MaTepPUasioB. Hanpumep, NonyyYeHHbIe
MEeTOO0M TOYHOI O JINTbA COBPEMEHHbLIE pa6o~w|e
TypPOVHHbIE NIoNaTKM He TPEOYIOT MeXaHNYeCKoM
006paboTKN: TOYHOCTb U3rOTOBNIEHHOW AeTanu
+ 0,05 mm. ABeap B Havane 1970-x rogos uexa,
rAie NonaTky TOYUSIM N3 MaCCUBHBIX 3aroTOBOK, B
LUYTKY Ha3blBan pabprkamm No Npon3BOACTBY
MEeTaINYEeCKOl CTPYXKN. B HacTosLLee BpeMst
fionaTkn OT/IMBAKOT HA aBTOMAaTM3UPOBaHHbIX
BaKyyMHbIX NjlaBUIbHBbIX KOMMekcax, obecre-
YMBAIOLLIMX NOJly4eHNEe MOHOKpUCTana ¢ Bbl-
COKOI4 CTEMNEHbIO CTPYKTYPHOIrO COBEPLLUEHCTBA
1 3aaHHOIN KOHCTPYKTOPOM KpucTaniorpadu-
4YECKOW OpUEeHTaLMN.

3a 80 net coenaHo o4eHb MHoro. Ho ce-
roaHsl MHe xoTesnocb Obl HEe yrnybnaTbcsa B
NCTOPMIO, @ pacckasaTb O HaluUX MnjaHax, o
TOM, B Kakux HanpaBneHnsax NongeET passu-
Tne matepuanoseneHus n oynet pabortaTtb
BWAM, — nHbIMK cnoBamMu, OCTAaHOBUTLCS Ha
HanpaBneHun rnaBHoOro yaapa. Begb ot T0ro,
Kakue matepuasbl 1 TEXHONOMMN Mbl CMOXEM
NPennoXnTb B GamMxanweMm — 1 He TONbKO
onuxaniiem — Oyayliem, 3aBUCAT NyTu, Mo
KOTOpbIM OyayT pa3BuBaTbLCA W aBuaums, u
3KOHOMMKA CTPaHbI B LIE/TOM, MOCKOJIbKY UMEH-
HO KOHCTPYKLIMOHHbIE MaTepuasbl — OCHOBa
nob0o TeXHMKK, NoBOoro NPoON3BOACTBA.

Mbl B BVUAMe cuuTaem, 4TO Kaxgoe Be-
JOMCTBO, rocygapCcTBeHHasi U 4acTHas
Koprnopauus, Hay4HbI LEHTP OOMKHbI UMETb
YETKYIO N ACHO CHOPMYIMPOBAHHYIO CTPaTErnio
pPa3BUTUSA Ha AOCTATOUYHO OJINTENbHbIN Nepnoa,
KaKk MMHUMYM COOTBETCTBYIOLLYIO «CTpaTernn
2020», a MOXET ObITb, 1 ONEpeXatoLLytO eé€.

B pamkax aTor naem MHCTUTYT B COTPYOHM-
yecTBe C 60NbLUMM KONMYECTBOM OpraHM3aLmni
— AKagemmen Hayk, rocyaapCTBEHHBIMU Ha-
YYHbBIMU LLEHTpaMu, BeAyLwmmMn By3amm, npo-
M3BOACTBEHHBIMY KOMMAHUSMU U pErmoHamMmn
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— paspaboTan «CTtpaTternyeckme Harnpasne-
HUS Pa3BUTUS MaTeEPUASIOB N TEXHONOMMIA UX
nepepaboTkn Ha nepunog, oo 2030 ropa». Hawe
npeanoxeHue noaaepxanu denepanbHble
MWHNCTEPCTBA, KPYMNHbIE MPON3BOACTBEHHbIE
Koprnopauuu, npaBuTenbCTBa pecnybnumk
MopgaoBusa 1 TatapcTaH, XabapoBCKOro kpas,
TomcKo 1 YNbssHOBCKOM oBnacTeit.

B nokymeHTe onpegeneHsl 18 Hanpasne-
HUIA pa3BuTus 1 71 koMnnekcHas npobnema
CO3aHNS MaTepManoB NPakTUYECKM 1St BCEX
oTpacnen NPoMbILLNIEHHOCTU. Ha Haw B3rnag,
LLEHHOCTb «CTpaTernyecknx HanpasneHui. . .»
B TOM, YTO OHM JAI0T SICHYIO, @ CaMOE MaBHOE,
peanibHylo KapTUHY TOro, Ha YTO MOXeT pac-
CYUTbIBaTb 9KOHOMMKA CTPaHbI B NfaHe marte-
puanos. Bxoaswiasa B CTPYKTYpY «...Hanpasne-
HUWI...» JOPOXHAa KapTa CoAepPXUT, MO CyTn
Aena, kaneHgapHbi nnaH GyHaaMeHTaNbHbIX 1
TEXHONOrM4eCckKnx I/ICCJ1€,£I,OB&HI/II7I 1 NpakTnye-
CKMX paboT No co3paHuio MaTepuanos. Bnages
3TOM HGpOPMaLMeEN NPeanpuaTUsS MOryT pac-
CuMTbIBaTb Ha TO, 4YTO, Hanpumep, k 2020 roay
OHM ByayT MMETb BO3MOXHOCTb MCMOb30BaTb
B KOHCTPYKLUMSIX METAIIMYECKME MaTepuasbl C
namsTeto Gopmbl, a B 2030 rogy UM Ha CMeHyY
NPUAYT YXe NHTENeKTyasbHble MaTepuansbl.

[NepBbIM YCNIOBMEM BhINOSIHEHUS NPOrPaMMbl
Mbl CHMTAEM CO3aHVE OMNEPEXAIOLLENO HAYyHHO-
TEXHNYECKOro 3aaena. 9T0 BO3MOXHO TOJIbKO B
cinyyae pasBeépTbiBaHMS LUMPOKUX GyHAAMEH-
TaJIbHbIX U ¢pr,ameHTaano OPMEeHTUNPOBAHHbLIX
VICCJ'IE,EI,OBaHVIVI COBMECTHO C MHCTUTYTaMN




PAH. PaboTa He orpaHn4YnTCcsa TEOPEeTUYECKU-
MW UCCNEeAO0BaHUAMMU, MHCTUTYTbI AkageMnn
Hayk BKJ1lOHATCA B NPakTUYeCKyo pa3paboTky
MHOrMX MaTepUasnoB B KOONepaLmn C BeayLLUm-
MW OTPAaC/IEBLIMU UHCTUTYTaMM 1 By3amu. Nx
BO3MOXHOCTW BEJIMKM U NOKA MOMHOCTLIO He
NCNONb3YIOTCA.

BTopoe ycnoeue — paspaboTka TEXHONOr i
n MatepuasnioB, oka3blBaloLLMX MUHMaNIbHOE
BO3[ENCTBME HA OKPYXXAIOLLYIO CPeay, Tak Ha-
3bIBAEMBbIX 3€IEHBLIX TEXHOOMMIA. [1POM3BOACTBO
HOBbIX MaTeEPMANIOB AO/MKHO LLaaUTbL Npupoay.
HoBble TexHoNnornMm 6yayT OCHOBLIBATLCS Ha
3aMKHYTbIX MPOLIECCaXx, KOrAa oTXo4b! Ui MUHU-
MaJlbHbI M 6e30NacCHbI, UM BOBCE OTCYTCTBYHOT.
Mexay npoyrm, OTCYTCTBME OTXOO0B B COBpE-
MEHHbIX YC/TIOBUSIX BbIFOOHO: C OHOM CTOPOHB!,
yBeNM4MBaeTCs rinybuHa nepepaboTku Cbipbs, C
OpYyroii — MUHMMU3VPYIOTCS pacxoabl Ha nepe-
paboTKy 1 3aXOPOHEHNE OTXOAO0B. 3ameyy, YTO
OTX04AaMWN HY>XXHO CHUTaTb HE TOJSIbKO CTPYXKY,
NyCTYO MOPOAY Y CTOYHbIE BOAbI, HO 1 BbIOPOCHI
Tenna, HepaunoHaIbHOE MCMOb30BaHME 3HEP-
rmn. CHM3UTb 0ObEMBI TAaKOro poda «Mycopa»
NO3BOJNISIOT NPUMEHEHNE MHDOPMALMNOHHBIX
TEXHONOrNIN MOAENMPOBaHMSA COCTaBa, CTPYKTY-
pbl U CBOCTB MaTepuasioB, TEXHONOMN MoJie-
KyNsipHOM COOPKM, HAHOTEXHONOMUW. OrPOMHBbIE,
noka eLLé He N3y4eHHble kak crneayeT pe3epBbl
TaaT BUOTEXHONIOMMYECKME METObI, OCOBEHHO
B NMPOM3BOACTBE CUHTETUYECKUX MaTepmnanos,
TONAMBA, B 06OraLleHnn pya.

W TpeTbe ycnosue — peannadaumsi NoJHOro
>KM3HEHHOro uukna martepuana. Ecnn paHbLle
3aga4a MmaTepuanoBenoB CBOAMIACH TOBKO K
CO3[aHWNI0 MaTepunana, To B HbIHELLIHMX YCO-
BUsIX TpebyeTcs cpasy y4ecTb U BO3MOXHOCTb
npoaneHns pecypca maTtepuana B rOTOBOM
M3genun, n ero JajsbHenLyo yTunnsaumo ¢
MWHUMAabHBLIMW NOTEPSAMU U, NOAYEPKMBALO,
C MUHUManbHbIM yLLepOoM Ans okpyXatoLLei
cpepbl. Cevac Hawa nnaHeTa 6ykBanbHO
3aBaJieHa niactMaccoBbiMu oTxogamu. Oco-
OEHHO OCTPOE MOJSIOXEHWEe CcknaabiBaeTcs B
okeaHax. EcTb JaHHble, 4TO HA MOPCKOM OHe
BONM3M KPYMNHbIX TOPOAOB TOJILLMHA CNOEB
NMAacTUKOBOIO Mycopa AOCTUFAEeT HECKOJIbKIMX
METPOB. ECTECTBEHHOE Pa3/IoXXEHME MNACTUKOB
DJINTCSH MHOTME LECATUIETUS, @ HEKOTOPbLIE U3
HWX HACTOMbKO CTOWMKM, YTO, BEPOATHO, NPO-
nexart 6e3 n3amMeHeHwuit ToicayeneTus. Hoeble
Matepuasbl TakuMn ObITb HEe O0SXHbI. U yxe
NosSIBUNNCL HAAEXHbIE KOHCTPYKLMOHHBbIE Ma-
Tepuanbl, He yCTynaloLme no NPOYHOCTHLIM
XapakTepucTtmkam «CTapbiM» niacrtmMaccam,
HO Nerko 1 6e3 NocneAcTBUiA pasnaralLmecs
B noyse. Hanpumep, 8 BUAMe He Tak aaBHO
C034aH KOMMO3MUT Ha OCHOBE 0COBLIM 06pa3om
06paboTaHHbIX BOSIOKOH JibHA. 3alUyLEHHbIE
CTOMKNMM NOKPLITUSMU N3LENNS N3 3TOr0 Ma-
Tepuana BeNMKONENHO paboTaloT Ha NPOTSXe-
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HUM BCEro YCTAHOBMIEHHOMO /1 HUX pecypca.
3aT0 M0 OKOHYaHWUM IKCITyaTaLumn 3T Xe Oe-
Tanu, nonas B rnoysy, nepepadaTbiBaloTCa Mo-
YBEHHbIMW MUKPOOPraHM3MaMmM Kak 0OblYHbIE
pacTuTenbHble NPOAYKTLI, 63 ocTaTka v Bpeaa
npeBpaLLasnch B N1040POAHbIA KOMMOCT.

Passmme CTpaHbl B 0603pMMOi1 NepcnekTee
nonAaET NO HECKONBbKMM CTPaTeErm4ecknm Ha-
npasfeHnsaM. Bce OHM Tak nm nHaye CBsi3aHbl C
YXXe AENCTBYIOLLIMMM KPYMHBLIMU KOPNOPaLMsSMi,
B YMCJI0 KOTOPbIX BXOOAT M aBUaUMOHHbIE. Kakve
334341 CTOAT Nepe,Npon3BoaNTENSIMN aBUALIM -
OHHOW TEXHUKW U Kakne MaTepuasibl OHU AOMKHbI
NONYYNTb 4718 UX PeLleHns?

BaxHenwmnin anemeHT cTparternm passutms
OAO «ObbennHEHHan aBMacTpoOUTENbHAsA
kopropaumsi» (OAO «OAK») — moaepHu3aums
CYLLECTBYIOLLMX fleTaTefibHbIX annapaTos u
pa3paboTka TakMxX NePCneKTUBHbIX BO3AYLLHbIX
cynos, kak MC-21, SSJ-NG, NAK A (nep-
CMEKTUBHbIN aBUALMOHHbIM KOMMIEKC AaSTbHEN
aBmaumn, NOSIBIEHNE KOTOPOro OXMOAETCS B
2020 rony), NErkmMin BOEHHO-TPAHCMNOPTHbIN
camMonéT Ha 6a3e Mn-112 n HekoTopble apyrue.
MpuHUMNnanNbHO BaXHO AN OCYLLECTBAEHUS
3TUX Nporpamm obecneynTb pas3paboTKy 1 ce-
PUNHOE NPON3BOACTBO CaMONETOB LIENIMKOM W
NOJSIHOCTbLIO HA OCHOBE OTEHECTBEHHbIX MaTEPU-
anos. Ml ecnun ang rpaxaaHCKon TEXHWUKN MOTyT
ObITb UCKIOYEHWS (XOTS OTAABATb MHOCTPaHLAM
paboune mecTa 1 J06aBNEHHYIO CTOMMOCTb HE
BCerga pasyMHO), TO AJ19 BOEHHOM aBnaunm
3TO YCNOBUE OOSKHO BbINONHATECS HEYKOCHU-
TenbHO. B HOBBIX camonéTtax OyayT LUMPOKO UC-
NOJIb30BaHbl MHTENNEKTyaNbHblE MOMMEPHbIE
KOMMNO3ULUNOHHbIE MaTepuasnbl ¢ QyHKUUEN
aganTaummn K aspoanHaMmMyeckum Harpyakam,
Martepuanbl C UISMEHAEMOW reoMeTpuen no-
BEPXHOCTWU HA OCHOBE Mbe303NEKTPUHECKMX NN
NOSIMMEPHbLIX KOMMOHEHTOB C NamMATbLIO GOPMbI
1 MHOTVEe Apyrue.

B nporpamme pa3suTns OLHOMO U3 MUPOBbIX
nuaepos sepTonetoctpoeHns OAO «BepTonéTsl
Poccumn» — akTrBHbIE paboTbl HAL CO3AaHNEM
BbICOKOCKOPOCTHOI0 BEPTONETA, TSHKENOro n
NErkoro BepTonéTos, 6ecnmioTHOro BEPTONET-
HOro Komrekca. YCneLwHo OCyLWecTBUTb 3Ty
nporpaMmmy yaacTcsi, €CAn JONS KOMMNO3UTHBIX
MaTtepunanoB HOBbIX MOKOIEHWI B X KOHCTPYK-
umsx gocturHet 60%. Ham npeaoctont atn ma-
Tepuanbl pa3paboTtaTtb. B BepTonérax byayLiero
TaKke He 060ONTUCh 6e3 UHTENNEKTYaNbHBIX U
NErkMX MaTepUanoB C yyHLLEHHBIMU CyXXeOHbI-
MU XxapakTepucTnkamm. O HUX CKaKy HUXeE.

[ns BOEHHOM aBmaumn (3To kKacaeTcs 1 ca-
MOJIETOB, U BEPTONIETOB) Oblna 1 OCTAETCH ak-
TyasbHOW Npo6aemMa CHUXEHNSA 3aMETHOCTU B
ONTUYECKOM, TEMSIOBOM, PAAMNONOKALLMOHHOM 1
aKyCTMYeCKOM amanas3oHax. 30eCb HE3aMeHU-
Mbl HaHOMaTepuanbl. OHX NO3BONSAIOT CAeNaTb
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BO34YLUHOE CYQHO NMPakTUYeCKN HEBUANMKOW.
lMepBble TakMe matepuanbl yXxe noSBUINCD,
HO B 9TOM HanpasfeHum B bnmxaliiee Bpems
oxmpaeTcs naBMHoobpasHbIi pocT 06bEMa
nccnenoBaHuii U Takol e NaBMHO06PAa3HbIN
POCT Pe3ynbTaTos.

Hu HOBble CaMONETbl, HU COBPEMEHHbLIE
BEPTONETHI HEBO3MOXHO CO34aTb 6€3 HOBBbIX,
COBEpLUEHHbIX ABuratenen. B rpaxaaHckon
aBvaunn TpebyeTcs 3HAYUTENTIbHO YBENNYUTb
pecypc MmoTopoB, Ha 10—15% noBbICUTb NX
9KOHOMWYHOCTb, A0OUTLCS CYLLECTBEHHOIO
CHUXEHUSA 3MUCCUN BPEeaHbIX BELWECTB U
YPOBHS LWyMa, BABOE CHU3UTb TPYA0EMKOCTb
TEXHNYECKOro 00CNY>XMBaHUSA ra3oTypPOUHHBLIX
nBuratenen. B BOEHHOM cekTope 3agayn He
MEHEE CJI0XHbIE: HY>XXHO JOOUTLCS YBENNYEHMS
N060BOI TArM ABUraTeneii kak MMHMMyM Ha 20%;
noBblLeHns 6oeBol XxuBy4ecTn Ha 50%; CHK-
XXEeHWS yOenbHOro Beca Ha TpeTb v 6oblLe 1
COKpaLLeHns pacxoaa Tornnmea npu Gopcuposa-
HUM Ha 15—20%. PeLumnTb X MOXHO TOMBKO Npun
MCMNOJIb30BaHNM HOBbIX XXapOCTOMKMX MaTepua-
noB. K HUIM OTHOCATCSH MOHOKPUCTaNINYECKNe
W MHTEpPMETaNMOHbIE CNaBbl, BbICOKOrpaam-
€HTHbIE TEMIO3aLWMTHbBIE MOKPbLITUSA NIONATOK
TYPOVIH, KOHCTPYKUMOHHbLIE KOMMO3ULMOHHbIE
mMaTepuasbl, CnocobHble paboTaTb Npu paboumnx
Temnepatypax ao 2200 K (6e3 oxnaxneHusa n
NOKPbLITUIA) B YCNOBUSAX BUOPO- 1 TEPMOLMKIIN-
YEeCKNX HAarpy30kK C MEXPEMOHTHbIM PECYPCOM
He meHee 4000 vacos.

PasBunTre oTe@4eCTBEHHO KOCMOHABTUKN
CBSI3aHO C CO34aHMEM NEPCMNEKTMBHBIX MHOIO-
pPa30BbIX PAKETHO-KOCMWYECKUX CUCTEM, B
KOTOPbIX HAIMYME TEMMEPATYPHbIX HANPSKEHNIA
1 aedopmaLmii NPUBOAUT K HEOOXOAMMOCTU NMPn-
MEHEHNST HOBbIX XXaPOMPOYHbIX W XapPOCTOMKNX
CM1aBOB HAa OCHOBE HMKENS 1 HNObus, amcnepc-
HO-YMPOYHEHHbIX CMIaBOB, MHTEPMETAINYECKNX
COEOMHEHNIA, KOMMNO3NLUMOHHbIX MaTepPUaIoB Ha
OCHOBE yrfiiepoaa 1 KpemHus, NErkmix ceapusae-
MbIX 2IIOMUHWIA-NTUTUEBBIX CMIABOB.

B aBuaumm ¢ camoro eé 3apoxaeHusi 60nb-
woe BHMMaHue yaenseTcs 6e3onacHoCTu
nonéeToB. Bcé akTnBHee 1 B rpaXxgaHCKOM, U B
BOEHHOM aBMACTPOEHMM NCMOJb3YIOTCS NOn-
MepHbIE KOMMO3ULMOHHbIE MaTepuansbl (MKM).
[Mpy 04eHb HEBLICOKOM MAIOTHOCTU (YOENBHOM
BECE) OHUM BECbMa NPOYHbI. HO MHOIMe 13 Hmx
CKJIOHHbI K MOMOLLEHMIO BNarv 3 BO3ayxa (3To
NPUBOAUT K CYLLECTBEHHOMY YXYOLLEHNIO BECO-
BbIX XapakTepPUCTUK MaTtepunana n getanemn n3
Hero) n 6oaTca yaapos. B 6nnxarilee Bpems
3TV NpobBneMbl ByayT peLLeHbl. YKe NosSBUInCh
CBSA3YIOLLME C BbICOKOM AedOpMaLMOHHON CNo-
COBHOCTbIO M MOKPbITUS, 3alLMLLaloLImMe MaTe-
puvanbl OT BNaru, n eCTb XOpoLUune NepcrnekTuBhbI
CO3[aHNS yoaponpOYHbIX KOMMO3UTOB. OQHO-
BPEMEHHO C 3TUM MAOET akTnBHas paboTa Hapg,
nosbiLleHneM MosHnecTorikocTu NMKM. Yeenu-

«Hayka n skuanb» Ne 6, 2012,

yeHne obbEMaA X NpumMmeHeHus (bonee 25%)
nokKasaso, 4To CYLLECTBYIOLLME METOLbI CHATUS
CTaTMYECKOro a1eKTPMYECTBA MaNoaddeKTUB-
Hbl. 9TO BaXHO, Belb COBPEMEHHbIE CAMONETHI
JIETAIOT 3a24aCTYIO B YC/IOBMSIX MSIOXOM MOroabl,
npeoaoneBaloT rpo3oBble GPOHTHI, N yaap
MOJTHU B KPbI0 Uin Pro3ensx He peaxkocTsb. (B
Ha4vasie Mad HbIHELLHEero roga MoJjiH1UeA nonasna
B CaMONET npe3ngeHTa PpaHummn.) Matepu-
anoBenyeckmne n TexHonorn4yeckme I'IpVIéMbI
MNOBbILLEHNS MOJTHNECTOMKOCTM Y>K€ N3BECTHBbI.
B BMAMe akTnBHO BeOeTcs Takas paboTa, 1 B
Hepanékom byayuwem nossatcs NMKM, abconioT-
HO HaAEXHbIE MO 9TOMY NokasaTento.

XOTeJ'IOCb Obl NePEeYnNCnnTb eLE HECKOIb-
KO BaXHbIX HanpaBiieHUI, N0 KOTOPLIM B
Onuxaiiiee BpeMs NoMaET pa3BUTUE Hayku
0 MaTepuanax.

Ha4HéM C Tak Ha3blBaeMbIX YMHbIX KOHCTPYK-
umin. Matepuansl ans nx co3gaHnsa obnanaroT
COBEPLUEHHO DAHTACTUHECKMMU CBOMCTBaAMW.
970 NamATb GOpMbI (BOCCTAHOBIEHME NEPBO-
HaYyasIbHOM KOHMUIrypaumm AeTanm nocse CHATUS
Harpyskmu), CnocobHOCTbL K CaMOBOCCTaHOBSE-
HWIO, HAaNprIMep BOCCTAHOBJIEHMIO CMJTOLLHOCTU
nocne o6pas3oBaHns TPELUMHBI, COCOOHOCTb K
06paTMOMy M3MEHEHWNIO BHYTPEHHEN CTPYK-
Typbl Matepuana B 3aBUCUMOCTU OT YCNOBUI
akcnayaTtaumn. Takmumm CBOMCTBaMU yxe
cellyac o6nafaloT HEKOTOPbIE MEeTabI, HO B
Onvxaiiuen nepcnekTnBe NOABATCH CXOAHbIE
Nno CBOWCTBaM MOAMMEPLI 1 KOMNO3ULMOHHbIE
Martepuansl. IHTennekTyanbHble MaTepuasbl
6ynyT cnocobHbl aaanTMPOBaTbLCS K a3poanHa-
MWNYECKVM U OPYTMM MEXAHNHYECKVM Harpy3kam,
CMOryT CUrHaNIN3npoBaTb 06 N3MEHEHNN Ha-
MPSXEHHO-AePOPMUPOBAHHOIO COCTOAHUS.
BeposATHO, 3TO NONy4MTCA 3a CHET BKITIIOYEHUS
B COCTaB MaTepUasioB ONTOBOIOKOHHBIX, pe3n-
CTOPHbIX M MbE303MIEKTPUHECKMX CEHCOPOB.

OueHb MHTEepPeCHbI MaTepuanbl, CNOCOOHbIE
M3MEHATb NPO3PAYHOCTb U OTpaxaloLLyio
CNocoBHOCTb B Pa3/IMYHbIX Anana3oHax. Yxe
cevac naeT paspaboTka cneumanbHbIX CTE-
KON, KO3PPULUMEHT NPONYCKaHNA KOTOPbIX
MEHSIETCS B 3aBMCUMOCTM OT MPUIOXKEHHOIO
3N1EeKTPUYECKOro Hanps>XXeHus, npu 3Tom
BpeMsi cpabaTbiBaHNS CUCTEMbI COCTaBNSET
MunnncekyHapl. (MoapobHee 06 3TOM CM.
c. 29. — Mpum. pea,.).

['oBOpSsi 0 MaTepuanax, Mbl HacTo 3abbiBaEM
0 nakax n kpackax (JIKM). MHorne oTHocAaTCS
K HWUM, TONbKO KaK K AEKOpaTMBHbIM MaTepva-
nam. OgHako aTo nonHoe 3abnyxaeHve. JIKM
— TaKuMe Xe BaXkHble MaTepuasibl, kak 1 fiiobble
Apyrve. 3a4acTylo TO/IbKO OHK MOryT obecne-
YUTb 3aLUMTY MaTepumana OT KOppPo3uu, 3P03nn
(cM. nogpobHee c. 30. — Mpum. pea.), naxe ot
HaBeLEeHNs 3apsa0B CTATUYECKOrO aNeKTpuye-
ctBa. Ho mHorume JIKI He cAnLKom NpoYyHbie Be-
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ecTBa, Ux fIerko nouapanaTtb, 3aT0 3aaenaTb
TPELLMHY UK LLapanuHy ganeko He npocTo. B
onnxaliiee BpeMs NoABATCSH N3rOTOBNEHHbIE
Ha OCHOBE Kay4ykOB Kpacku (npaBuiibHee nx
Ha3blBaTb AaXe He KpackamMu, a MOKPbITUAMN,
Tak panekm nx CBOWCTBA OT COBPEMEHHbIX
Kpacok), cnocobHble K camMoAnarHocTuke u
camoa3anieqmBaHunio. B TeyeHne HeckoNbkux
MUHYT, & B ONPeaENEHHbIX YCITOBUSAX U CEKYHA,
HapyLleHne CTPYKTYpbl TAKOro noKpbITUA
(TO ecTb uapanunHa) «3apacTeT», CTPYKTypa
BOCCTAHOBUTCSH M NOBEPXHOCTb U3aenns
ocTaHeTCcs 3aWMUWEHHON. DPakTUYECKN 3TO
aHanorMyHo YenoBevYecKor Koxe, cnocobHom
penpoayunpoBaTbCs.

Ho 3TuM HOBUHKM He orpaHuymBaioTca. Cen-
Yyac naeT aktmeHas paboTa, 1 B 0603pnMoM Oy-
OyLLEeM NosiIBATCS YpPEe3BbI4AHO JONITOBEYHbIE
(cpok cnyx6bbl 30—35 neT) MHOrocnoliHsble,
TepPMO-, N3HOCO-, 9PO3NECTONKME N HAHOMO-
anduumposaHHbie JIKI.

CoBepLUueHHO 04eBUAHO, YTO paboThbl Hag,
HOBbIMW MaTepuanamm 6yayT NPOXoauTb C
nPUMeHeHneM MmaTemMaTnyeckoro mMmoaenu-
pPOBaHUS XMMKUYECKOro U Ha3oBOro COCTaBa,
C WUCMOJIb30BaHMEM HOBbIX MPUHLMMIOB Nern-
pPOBaHNS HAHOCTPYKTYPUPOBAHHbLIMUW INraTy-
pamMn BbICOKOMPOYHbIX KOHCTPYKLMOHHbLIX Y
KOPPO3NECTOMNKNX CTaNen.

Konmqecmo MeTanna, Nnpou3BenEHHOro 3a
BCIO MCTOPUIO YeN0oBEeYeCKOon umBmnn3a-
MKW, HACTOJIbKO BEJIMKO, YTO UM, HaBepHoe,
MO>XHO 6bIS10 6bl YKPbITb BCIO MIAHETY AOCTa-
TOYHO TOJICTbIM C/I0EM, ecnin Obl HE NOTEPMU.
Ho BOT noTepwn Kak pa3 HACTONbKO BENUKN,
4YTO CTaNM OAHOW N3 KIIOYEBbLIX MHXEHEPHbIX
npobnem. BopbboIi ¢ KOPPO3UnEN N MexaHn4e-
CKMM M3HOCOM MaTepuanoseabl 3aHNMaTCA
POBHO CTOJIbKO BPEMEHWN, CKONLKO Cylle-
CTBYEeT MaTepuanoBsegeHuve. 9 gymato, 4to
04Y€eHb CKOPO MOSIBATCA KOMOWHMPOBAaHHbIE
XUMUNKO-TEPMUYECKME METOObI MOaNDUKaLMN
NMOBEPXHOCTHbIX CIOEB MaTepuanos, obecne-
yuBawouwme yBenmyeHne N3HOCOCTOMKOCTH,
KOHTAKTHOM U YyCTaNOCTHOW A0ArOBEYHOCTU
B 1,5—2 pa3sa.

Mpob6nema ctapeHns n GuonoBpexae-
HMn ocTpo ctouT ang NMKM. C yyétom Toro,
4TO 0O6BLEM NMPUMEHEHUNS 3TUX MaTEPUanoB
B CTPOMUTENBCTBE, MPOMbILLIIEHHOCTN, Ha
TpaHcrnopTe, B 3HEPreTMKe PacTET ObICTPbI-
MU TeMNamMu, OHa CTAHOBUTCS aKTyasbHOWN.
Mepen MHCTUTYTOM CTOUT 3afa4a paspabo-
TaTb 3dPEeKTUBHbIE METOAbI 3ALMTLI TAKOro
poaa matepmanos.

Mbl yXe NpuBbIK/IN K BCMIEHEHHbIM NNacT-
Maccam, HO BCMEHEHHbIM MOXeT OblTb U

' meTann. CBoilicTBa Taknx «neHoMeTansioB»

0OYeHb UHTEPECHbLI N9 KOHCTPYKTOPOB. Ha-
npumep, neHomaTtepuan Ha OCHOBE anioMu-
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HUS obGnajaeT NAOTHOCTLIO BTPOE HUXE MO
CPaBHEHUIO C CaMbiMW NEFKUMWU CryiaBamm
—010,2 000,9r/cm® npotus 1,6—2,8 r/cm?®
1 BbICOKOM AemndupytoLLeli cCnocobHOCTbIO.
Takne matepuanbl O4eHb UHTEPECHbI 415 N3-
Aenuii, 3aMeHSI0LLNX COTOBbIE KOHCTPYKLMKN
B KOpMNycCax fieTaTtefibHbIX annapaToB, HEKO-
TOpble 3/1IEMEHTbI KOHCTPYKLUMM aBTOMOOU-
nen n cynos. B nepcnektnee 6yaet cosnaH
BCMEHEHHbI MaTepuan Ha OCHOBE Xenesa
W HUKENS C MNOTHOCTbLIO B 6 pas3 HMXe, YeM
Y MOHOJINTHOTO, HO AOCTATOYHO BbICOKMM
MOLYJIEM YNPYrocTu.

Mpe3unpeHTom Poccuiickon depepaumn
onpeneneHbl NaTb NPUOPUTETHLIX Hanpas-
neHnii MoaepHN3aLnum 3KOHOMUKK, obe-
Crne4YymnBaloLLmnX TEXHONOIMYECKMA NPOPbIB:
9HeproadPekTUBHOCTbL U 3Heprocbepexe-
HVe; 9AepHble TEXHONOMMKU; KOCMUYeckmne
N TENEKOMMYHUKALNOHHbIE TEXHONOIUN;
MeOVLIMHCKNE TEXHONOrMN N papmaLeBTUKa;
cTpaTernyeckne KOMnblOTEPHbIE TEXHONOINK
1 nporpammMmHoe obecnevyeHne. Hn no ogHo-
MY 13 BblOpaHHbIX HanpaBneHuin He byaeT
pe3ynbTaToB 6€3 pa3BMTUS B CTPaHe uccne-
[O0BaHNIA N0 CO3aHWNI0 HOBbLIX MaTepMasnoB n
rnybokon nepepaboTkn Cblipbsi. ITOT HOBbLIN
npuopuTeT, a UMEHHO: «MaTepuansl U ray-
6okasi nepepaboTka Cbipbsi», MPEASTOXEHHbI
BcepoCcCUMNCKUM MHCTUTYTOM aBUALMOHHbBIX
MaTepunanoB U NOAAEPXAHHBIA HAYYHbIM U
NPOMBbILUNEHHBIM COOBLLECTBOM, OOMXEH
BOWTW B NPUOPUTETHI MOAEPHU3ALMN SKOHO-
Mukun Poccun.

P.S. Undpbl n pakTtsbl

3a 80 net B BUAMe pazpaboTtaHo 2658
KOHCTPYKLIMOHHbIX MaTepuanos 1 6onee 3500
TEXHONOrM4YeCcKnx Npoueccos. Yucno nso-
OpETEHNIN N NATEHTOB K HACTOSILLLEMY BPEMEHU
nepesanuno 3a 5000. B pamkax mexayHapoa-
HOMO COTPYAHMYECTBA BbINOSIHEHO 65 NPOEKTOB
1 KOHTPaKTOB.

Takux pe3ynbTatoB MOXHO A006UTbLCSA
TOJIbKO CO CneumanmcTaMmm BblCoHanLLIen kea-
nnounkaunmn. U Takon konnektue cobpancs
B BMAMe ¢ nepBbIx OHEN €ro CyL,ecTBOBa-
HUs1. B nHcTuTyTe paboTtanu 16 akagemMmkoB
n 4yneHoB-koppecnoHaeHToB AH CCCP n
PAH. 3pecb co3gaHbl U akTMBHO paboTatoT
12 Hay4HbIX MaTepunanoBef4YeCKUX LUKOJI,
NOJIYYMBLUNX MEXAYHAPOAHOE NPU3HAHKE.
JBecTn NaTb COTPYAHUKOB MHCTUTYTa CTanun
poktopamum n 770 — kaHaongatamMm Hayk.
Cenyac B BUAMe Tpyaarca 1800 yenosek.
Cpepnun Hux ogunH akapemuk PAH, 32 pokTtopa
n 132 kaHgmpara Hayk, 16 npogpeccopos u
46 poueHToB. A 800 COTPYAHNKOB NHCTUTYTA
— MonoAble cneunanncTel B BO3pacTe Ao
35 ner.
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CYMNPAKAM:
BE3OMACHOCTb
B BO3OYXE

OnbIT paGoTbl aBMATOPOB, KOHCTPYK-
TOPORB U NpoON3BOANTENEA aBUALUOHHOM
TEeXHUKN NoTpebGoBaN NOCTPOEHUs cneum-
asibHO CUCTEMbl KOHTPOSA U YyNpaBneHus
KayeCcTBOM MaTepuasioB, OXBaTbiBaloLLen
BeCb UX XXU3HEHHbI LMKN — OT pa3paboT-
KW, ONbITHOrO U CEPUNHOIro NPOM3BOACTBA
AO OKOH4YaHuga akcnnyatauuu. opmu-
poOBaHue 3TOW CUCTEMbI Ha4yanochb nocne
BTOpoO# MUPOBOIA BOWHDI.

KanaunpaT TexHu4eckux Hayk
Opwuin LLEBYEHKO.

Bo BPEMS BOEHHbIX AENCTBUN NOHATUSA «Ha-
OEXHOCTb» U «pPECYPC» HE UMenn 0coboro
3Ha4YeHMs — XN3Hb GPOHTOBOIO UCTPeEOUTENS
3a4yacTylo ucumcnanacb Hegenamm. Ynpo-
WEHHBbIE NpoLueaypbl KOHTPONSA N MPUEMKN
aBUaALMOHHbIX MaTep1anoB BOEHHOIO BPEMEHN
npoaoIKan NCNoNb30BaTbLCS U B MOCIEBOEH-
Hble rofibl, 04HAKO HeraTMBHbIE NOCNeaACTBUS
Takoro noaxoa ckasaimcb OOBOJIbHO CKOPO.
B koHue 1940-x ronoB BO3HUKNA CUTYaLUs,
B pe3ynbTaTe KOTOPOW efBa v He BCS Aalb-
HAs 6ombapaMpPOBOYHAA aBMaLNa CTPaHbI
Ha HeKoTopoe Bpems Oblna «nocTaBfieHa Ha
npukon». NMponsowno xe cnepyouiee: ons
3alnTbl OT HarpeBa M3roTOBMIEHHbLIX U3 MarHW-
€BOro crnjasa Tar ynpasfieHUs UCMoib30Banu
HOBbI TENON3O0NALUNOHHbLIN MaTepuan. OH
LEeNCTBUTENTbHO NPEKPACHO BbINOJIHA OCHOB-
HYIO DYHKLNIO, HO OAHOBPEMEHHO BbI3blBa
VHTEHCUBHYIO KOPPO3U1IO MeTanna, 4To NpmuBo-
OMN0 K BbIXO4Y M3 CTPOS CUCTEM yrnpaBieHus
camonéTa. NoBTopeHns NoaobHOro AoNyCTUTbL
ObIJ1I0 HX B KOEM C/y4ae HENb3S.
[MpoaHann3npoBas 3TO U HECKOJbKO APYrnX
NPOUNCLLECTBUI, CNELnanncTbl aBnanpoma
NPULLAN K BbIBOAY O HEOOXOAMMOCTU opra-
HN30BaTb TWATENbHbIA, @ CaMOe rmaBHOe
— KOMMJIEKCHbIN, KOHTPONb MaTepunanos,
ncnonb3yemblx B asnauun. B 1952 roay npu-
Ka3zoM MuHucTepcTBa aBMaLMOHHON MPOMBbILLI-
nexnHoctn CCCP 6bina BBeoeHa cuctema 065-
3aTeNbHOM NacnopTM3aumnmn BCEX «JTIETAOLLNX>»
MaTepwuanos. Mprkasom CTPOro 3anpeLuanoch
NPOn3BOANTb Kakne-nnbo N3MEHEHUS B UX
coCTaBe, NnapamMeTpax U CBOMCTBAxX, a Takxe
B pexumax npou3BOACTBA, YCNOBUAX 9KC-
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nayaTaummn, 3adrKCUpPOBaHHbIX B NacnopTe
Ha matepuan. CocTaBneHue NacnopToB ObiNo
BO3/10X€EHO Ha BUAM.

Takoi nacnopT — A0BOJIbHO 0ObEMHbIN U
4ypesBbl4aHO NOAPOOHLIN AOKYMEHT. B Hero
BKJ1I0Y€EHbI HE TOJIbKO OCHOBHbIE NMPOYHOCTHbIE
XapakTepucTukKn martepuana, Ho n 6onbLuoe
KOJIMYECTBO NapamMeTpoB, ONpeaensioLmnx
HaOEXHOCTb 1 6e3onacHoCTb. Mo mepe pac-
LIMpeHus npeactaBneHnii 06 0cobeHHOCTSX
noBefeHns MaTepurana B npouecce akcnayara-
LI KONIMYECTBO NapamMeTpPoB YBENNYMBANOCH.
Ecnn Ha nepBbiXx Nopax pa3BuTUsa aBnauumn
KOHCTPYKTOPbI MCNOMb30BaNu a9 pacyeéToB
XapakTeEPUCTUKM NMPOYHOCTU, NOJTYHEHHbIE
rnaBHbiIM 06pa3oM Ha OCHOBE UCMbITAHUM
Mpu CTaTN4eCKMX Harpy3kax, To O4eHb CKOPO
B NPOEKTUPOBAHUM CTann y4nTbiBaTb Napame-
Tpbl MaNoOUMKIIOBOW yCTanocTtu. B nocnenHne
rofbl NOSIBUIMCb METOAMKN Pac4ETOB, B KO-
TOPbIX MPUHUMAETCS BO BHMMaHWE TPEeLLn-
HOCTOMKOCTb — CNMOCOBHOCTb KOHCTPYKLIMN B
TeyeHne onpeaenEHHOro BPEMEHV BbINMONHATb
CBOM QYHKLMK MPY NOSIBAEHNN TPELLNH, B TOM
yucne n ana matepuanos, paboTarowmx npu
MOBbILLEHHbIX TEMMNepaTtypax. lossneHne aTnx
METOANK CBA3AHO C TEM, YTO K KOHUy 1960-x
ronoB HaKOMUIOCb BECbMa 3HA4YUTENbHOE
KOJINY4ECTBO 3KCMJyaTUPOBABLUNXCA HE OOUH
rof, peakTMBHbIX CAMONETOB C YCTAIOCTHbIMU
TpewyHamMu B HEKOTOPbIX AeTansxX.

J1o TOro BpeMeHu TpeLLMHbI U BOOOLLE BCS-
KMe MOoBpEeXAEHUs cunTanncb 6e3yCnoBHOM
MPUYMHON ONSA CHATUSA TEXHUKW C 3KCnaya-
Taumn. Ho peanbHasi X13Hb ANKTOBana MHoOeE.
BecbMa nokasarenbHbIM NPYMEPOM CTan Ka-
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3acnyrennuvlil eamensy HAYKU U MEXHUKU NPo-
geccop Huronait Mumpoganosuu Cxaspos.

3yc ¢ camonétom Ty-114, Ha koTopom B 1961
roay nonxeH obin netetb B CLUA TorpawHmin
nepsbin cekpeTapb LUK KMACC H. C. Xpywés.
B OTBETCTBEHHbIX 30HAaX KOHCTPYKLMW CaMOo-
néta o6HapyXnanm KOPPO3NOHHbLIE NMOBPEX-
heHus. Hepeako MMEHHO OHM CTAHOBUIUCH
OCHOBHOV MPUYNHOI MOSABIEHNSA YCTANTOCTHbIX
TpeLWwmH. Bblflo MHOroO CcnopoB, 0 HUX BeECbMA
>KMBO pacckasblBaeT B CBOMX BOCMOMUHAHUAX
. H. ®puonanpoep* (cm. «<Hayka 1 Xn3Hb»
NeNe 3, 6,2007 r.). Emyn C. T. KuwikunHy**, 6y-
OyLIMM akagemMmkam, NPULLIOCk B3STb Ha cebst
MOJIHYIO OTBETCTBEHHOCTb NPX NOANUCAHUN
JOKYMEHTa, paspeLuaroLLero nonéT.

Becbma xapakTepeH cnyyain, easa He nocta-
BUBLLMI «Ponnc-poiic» Ha rpaHb 6aHKPOTCTBA.
CaMonéT ¢ aBurarenem aTon pupmbl nonan B
nbibHYO Oypto Hap Caxapoii. JlonaTtkn Kom-
npeccopa, U3roToBJIEHHbIE N3 KOMMO3UTHOIO
mMaTepvana, nof BO3AeCTBUEM NEecKa NpeBpa-
TUNUCb, B OYKBA/IbHOM CMbIC/E, B METENKM U3
YrNepoaHbIX BOSIOKOH. Prpma Oblna BbIHYyXaeHa
MOWTW HA OrPOMHbIE 3aTpaThbl, CPOYHO N3MEHNB
KOHCTPYKUMIO. He MeHee Tparndeckas cutya-
LIS BOHWKJIA BO BpEMSI noapa Ha 6opTy OfiHO-
ro U3 HOBENLWKVX aBnananHepos. B nHtepbepe
camMonéTa Mcnosib30BanMCcb MaTepmarnsbl, Bbli-
6paHHbIe Mo CO0BPaAXKEHNSIM M3HOCOCTONKOCTMU
1 ynobcTea B akcnnyatauuu. Ho nx noxapHas
6e30nacHOCTb NPOBEPSASIACh HEAOCTATOYHO.
M xoTs noxap 6b11 OTHOCUTENBHO HEOOLLLOW,
HO MNP HarpeBaHUN MaTepuasbl BbIAENSIN TOK-

* Akapemuk Nocud Haymosua @puppsiapep (1913—
2009) — MaTepHaAOBeA C MUPOBBLIM IMEHeM, MHOTHE TOABI
PpaboTar HAUaABHIKOM HayYHO-HCCAEAOBATEABCKOTO OTAE-
A€HHSI aAIOMUHUEBBIX 1 MaTHUEBBIX CIIAGBOB BMIAMa.

**Axkapemuk Ceprett Tumodeesuu Kumkun

(1906—2002) — BEIpAOLIUNCA YUYEHBIM B 0OAAQCTH

i MaTepuaroBepeHUs, ¢ 1938 mo 1976 rop 3aMeCcTUTeAD
aupekropa BIIAMa 1o HayYHO 4acTH.
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CU4YHbIE COEAVHEHUS, 1 Naccaxunpbl Norménn
OT OTpaB/eHUS.

[MpmMmeHeHne Ha OJHOM U3 OTEYECTBEHHbIX
CepU1iiHBIX CaMONETOB 3apyOeXHbIX amanen n
HanosibHOro nnactuka 6e3 nccnenoBaHus Ux
COBMECTUMOCTN C OTEYECTBEHHBIMW FPYHTOB-
KaMu 1 KOBPOBbIMW MOKPbLITUSIMW MPUBENO K
CUNbHEeNLLEN 3N1eKTPononapmn3aumm NOKPbITUNA.
B pesynbTarte ctatnieckoe 3N1eKTPUYECTBO Bbl-
BEJ10 M3 CTPOS NPUBOPbLI HABUIaLLMK, U CAMONET
NPaKTUYECKU «OCNEN», a MACCAXMPOB U 3KMMax
HewaaHo 6uno TokoM. KOHCTPYKTOpPbI XOpOo-
WO NOMHSAT U MHUWAEHT, KOraa npuMeHeHune
KEepOCHHa HOBOW MapKu, He NPOoLUeaLlero nuc-
NbITaHMS HA COBMECTVMOCTb C UCMOJb3YEMbIMU
B KOHCTPYKUMM CaMONETA YNIOTHUTENSAMMN, NPK-
BENO K pa3repmMeTn3aumnm TOnanBHOM CUCTEMbI
— N3 HEeé NONPOCTY BbITEKSIO TOMANBO.

[MpuBenEHHbIE NpUMEpPHLI NOKa3bIBAIOT,
KaKyl0 OMacHOCTb MOXET NPeACTaBAsATb He-
LOOCTaTO4YHbIA YYET CBONCTB aBMALMOHHbBIX
MaTtepuanoB. Onsa peweHus npobnemsl B
1970-x ropax 6blna co3faHa cucTema ynpas-
NeHnsl Ka4eCTBOM aBMaLUNOHHbBIX MaTepuanos
(CYNPAKAM). naBHOI €€ 3apgayeit cTano 3a-
npeLleHne ncnonb3oBaHnsa matepmanos 6e3
cneumanbHOro BCECTOPOHHErO NX UCCNeaoBa-
HUS. MHMUMaTopom n 0gHUM 13 aBTOPOB naeun
CYIMNPAKAM cTan BblAAOLWNACS YYEHBIN, MPO-
deccop Hukonan MutpodaHosmy Cknsapos.

KpaeyronbHbim kamHem CYIPAKAM crana
nacnopTtusaums. Nacnoptrusaums BO3MOXHA,
TONBbKO €CNN €CTb LLEHTPaIM30BaHHbIA FOJ10B-
HOW MHCTUTYT aBNALMOHHbIX MaTepPUasoB, ak-
KYMYNMpYoLLMi BeCb 6aHK AaHHbIX N0 aBMama-
Tepmanam, nx npmpoae, CBOMCTBaMm, Metoaam
VCNbITaHWI, pe3dynbTaTamM OLEHKN U U3y4EHMS.
3a pybexxom nogobHOM CUCTEMBI HET, aBManpo-
M3BOOUTENM BbIHYXXAEHbI NpuberaTthb K ycnyram
MHOIOYUCIIEHHBIX 9KCMEPTOB 1 OpraHn3auni,
NPOBOAALLMX UCMbITaHWNS. B cOopHuke «Military
Handbook» no aBnamartepuanam, ncnonbsye-
MbiM BBC CLLIA, nmeeTcst 6onee COTHU CCbINoK
Ha aBTOPOB MPMBOAVUMBIX AAHHbIX.

Pasnnyne nooxonos COCTOUT ELLE N B TOM,
4YTO 3anagHas ceptTudunkaums OCHOBHOM yrop
[enaeT Ha rapaHTUmM CTabuiibHOCTV MaTeprana.
YT0>Xe kacaeTcs ero NpurogHoCTH, To 3To 3a60Ta
noTpebuTens — NpPon3BOAUTENS aBUATEXHUKM.
[MocTaBLMK HECET OTBETCTBEHHOCTb TOJIbKO B
crnyyae OTCTYMeHnst OT 3asABJIEHHbIX XapakTe-
pucTUK matepuana. A ecnv aToT MaTepmaln, Kak B
npuBeaEHHOM NpumMepe c 6oMbapaVPOBLLMKaMM,
BbI3bIBAET KOPPO3UIO APYrVX AeTaSIEN, peLLeHne
NpPoGneMbI IOXUTCS Ha TOrO Xe NnoTpeduTens.

B CYIMNPAKAM HeBa)HO, KEM U rae co3aaH
Matepuan (B Haler cTpaHe nam 3a pyoexom).
Bbigpasas nacnopt, BMAM oTBedaeT 3a 3Hade-
HWS yKa3aHHbIX B HEM CBOWCTB Matepuana. Ho
He TOJNIbKO 3a 3T0. NHCTUTYT rapaHTupyerT, 4To
mMarepuan NnpurogeH 4ss NCnonb30BaHWsS U Npu
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B ucnvtmamenbHoM yeHmpe
gedymcsa uccnedo8arnus ceolicme
MAMepuaLos npu pasnuiHblx
memnepamypax. Ha ¢omo:
ycmanoeéxka 0ns UCnblmarull
HQ MeXaAHUYeCKY10 NPOYHOCMb 8
YC08UAX HAZpesa.

BCEX 0XWAAeMblX YCNOBUSX
akcnnyaTtaummn 6yaet pabo-
TOCMNOCOBEH HA NPOTSXKEHUN
BCEro 3asiBJIEHHOr0 pecyp-
ca. lNMacnopTnsauus cHUMaeT
3HA4YUTENIbHYIO O0J110 OTBET-
CTBEHHOCTU C KOHCTPYKTOpA.
ToyHee, BUAM paspenseTt c
HMM 3Ty OTBETCTBEHHOCTbL B
4aCTn BO3MOXHOIo OTKasa B
paboTe n3aenus, Bbl3BaHHOIO
nedekTaMmn NCrosib3yemMbix MaTepuasnos.

MpenBnas BO3MOXHbIE CKEMTUYECKNE pe-
NJVKN N0 NOBOAY CErOAHSILLHEr O MNONOXEHNS C
aBapUINHOCTbLIO B POCCUNMCKOW aBnaLmmn, ymecT-
HO CKa3aTb: aBapun BO34YyLIHbIX CyOOB 3a4a-
CTYIO NPpOnNCXoadT UMEHHO NoTOMY, 4YTO aBuMa-
nepeBo34mKkn rpybo NrHopUpPYyIOT TPe6oBaAHUSA
pPa3paboTYNKOB U CTPOUTENEN TEXHNKM.

[lns nONHOM 1 BCECTOPOHHEN OLIEHKM BCETO
Habopa nokasaTtener paboTocnocobHOCTN
aBMaLIMOHHBIX MaTepunanoB HeEOOXoaUM MOLL-
HbIlA UCMbITATEIbHbLIA N UCCNeN0BaTENbCKUN
komnnekc. OH co3naH B BMAMe. B ero coctase
6onee 700 eauH1L, 060pPYLOBAHUS, HA KOTOPOM
MCCeayeTcs N OLLEHMBAETCS NPaKTUYeCKn BCS
ramMmma CyLLUECTBYIOLLMX NapamMeTpoB. Ha aTom
060pyaoBaHMM NPOBOAAT MEXaHU4eckue, Kim-
MaTtunyeckume, TensioBble, onTn4eckme n 3po3n-
OHHblI€ NCNbITAHUA, UCMbITAHNSA Ha MNMOXaPHYIO
6e30MacHOCTb, COBMECTUMOCTb MaTepuasnos,
OCYLLECTBAOTCSA MeTannodunuandyeckmne m
XUMUKO-aHJIMTUYECKNE NCCNELOBAHUS N UC-
CIIel0BaHNs C UCMNONIb30BaHNEM METOOMK He-
paspyLualoLEero KOHTPOIS.

MOXHO UCNbITbIBATL HATL A1 TKaHW, NOYLLEN
Ha OOLLMBKY AenbTannaHoB, UM NPOBOAUTb
MCMbITaHUSA HATYPHbIX 00Pa3LOB, CUNTOBbIX
3JIEMEHTOB JieTaTeJIbHbIX annapaTtoB, BOCMNPO-
N3BOOUTb NepeMeHHbIe HAarpy3kn «pacrtaxe-
HWe-cxaTtue» B AManasoHe 0 COTEH TOHH, UC-
MbITbIBATb HAYCTANIOCTb U TpGLLI,I/IHOCTOI7IKOCTb B
ycnoBusix Bubpaumm c 4actotamm go 15—20 'y,
He TOJIbKO KpynHorabapuTHble 06pasLbl, HO 1
Lesble 91EMEHTbI KOHCTPYKLNIA.

Komnnekc ocHalwéH cneumanbHbIMY TeMMe-
paTypHbIMK KabUHETaMKU C AMana3oHoOM TeM-
nepatyp oT —140 no +400°C, a TaKkke BbICOKO-
TemMnepaTypHbiMu kKamepamm oo 2000°C.

O6opyanoBaHne NO3BOSISET NPOBEPSTL Ma-
Tepumanbl N N3aenna N3 HUX B yCnoBusax npo-
rPaMMHOrO HarpyXeHusi, To ecTb NocneaoBa-
TeNbHO BOCNPON3BOAA BECb CNEKTP HArpy3o0KkK,
KOTOpPbIE NCMbITbIBAET netaTenbHbIn annapar
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OT B3N1ETa A0 NOCaakun. Takne ncnbitaHns ooka-
3au1, 4TO JONrOBEYHOCTL crnasa 16, Lupoko
npUMeHsiemMoro B asnaumn, B 50 pas Bbille, HeM
npegnonaranocb paHee. 9T0 ano BO3MOX-
HOCTb NPOASINTbL pPeasibHble CPOKM 3KCryaTa-
LM U3rOTOBJIEHHBIX N3 HErO CaMOJIETOB.

MccnepoBaHua mexaHn3ma paspyLlieHus
KOHCTPYKLUMOHHBIX MaTepunanoB nokasasnu,
4YTO OHO BO MHOIomM ornpenendeTcd Ka4eCtBOM
MOBEPXHOCTW AeTanemn. Poguncs paxe no3yHr:
«CnacéTte NoBepXxHOCTb — CracéTe pecypc».
OTOT NPUHLMIN peanuayeTcs Kak 3a CHET obe-
CMeYeHns BbICOKOW YNCTOTbl MOBEPXHOCTMU,
Tak 1 3a CHET €€ yNpOoYHEHUS, POPMMPOBAHUS
MOBEPXHOCTHOIO C/I0S C CXUMAIOLLNMMKN Ha-
NPSKEHNAMMN. ITO YBENNYMNIO OONTOBEYHOCTb
3N1EMEHTOB KOHCTPYKLMW Ha MOPSAO0K.

HoBble knaccbl MaTepUanoB, ECTECTBEHHO,
TpebyloT pa3paboTku HOBbIX METOAOB KOHTPO-
na. CTpPyKTypHble UCcCnegoBaHns NPOBOASATCS
MeToJaMun pacTPOBOWM U NPOCBEYMBAIOLLEN
3N1IEKTPOHHON MUKpOCkonun. PacTpoBein
MUKPOCKOM, OCHALEHHbI aHannM3aTopomMm,
LAET BOSMOXHOCTb ONPEAeNTb XMMUYECKNIA
COCTaB aHaNM3MpyemMoro cnjaasa Ha nnowaan
LMaMeTpoOM BCEro OKOMIO 1 MUKPOHA.

MeToaunkun ynbTpa3BykOBOro, KanuansgpHOro,
MarHMTOMOPOLIKOBOIrO KOHTPOJIS MOMOratT
obHapyxmBaTb Ha UCMbITbIBaEMbIX 06pa3uax
MWNKPOTPELLMHbI C PacKpbITUEM MeHee 1 MKM n
MPOrHO3npoBaThb C BbICOKO TOYHOCTbIO Aanb-
Hellee NoBeaeHNE HaOeHHbIX 0edEKTOB.

K coxaneHuto, He Ucko4YeHa BO3MOXHOCTb
TOro, 4T0 KOMMep4ecKkmne nHTepecbl Npoun3Boau-
Tenen MOryT B Kakol-TO MOMEHT BO3061aaaThb
Hag TpeboBaHuaMn 6e3onacHocTU. MIMeHHO
no 3TOM MPUYNHE BCE OCHOBHbIE PaboThl MO
cepTudurkaumm asmamMmaTepuanos, NOJHOCTbIO
YOOBNETBOPSIOLLIME BCEM TPEOOBAHMAM MEXAY-
HapPOAHbIX CTAaHOAPTOB, AO/KHBI MPOBOANTLCS B
rocyaapCTBEHHOM NPEANPUSTAY, HE3aBNCUMOM
OT Npoun3BoauTenen MaTepnanos, Kakum, Cob-
CTBEHHO, 1 aBnsieTcs BUAM.
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HOBbIE KPbIAATBIE METAAADI

Camble cMmenblie 3aMbICJibl KOHCTPYKTOPOB Hanpsmyio
CBfi3aHbl C HAJIMYMEM MAaTepuanos, Aenalwunx peanb-
HbIM nx BonnoweHue. Ho Hepepko ¢paHTacTudeckne naeu
WHXXEHEPOB CTAHOBATCH TOJIYKOM K CO3AAaHUIO HOBbIX
cnaaBoB, NJlacCTMAacCc, KOMMNO3UTOB. TMraHTCKN cKa4vyok
KOHCTPYKTOPCKO MbIC/IU NPOU3OLLEN Npu nepexoae oT
AEePEeBSAHHbIX U MOJIOTHAHbIX aBUALMOHHBIX KOHCTPYKLUIA
K LeJibHOMeTa/JIN4eCKUM — a UMEHHO, aNllOMUHUEBbIM.
ANIOMMHNA N YyTb NO34HEE TUTaH HaAoJIro CTann CamMbiMU
pacnpocTpPaHEHHBIMU «KPbINATbIMU» MaTepuanamm.

U xoTa nosiBNieHue n aKTUBHOE pa3BUTUE NOJIMMEPHbIX
KOMMO3ULMOHHbIX MaTepuanoB HECKOJIbKO NOTECHUNO
no3nunum NErkux CnJiaBoB, alloMUHUIA U TUTaAH NpoAaon-
XKalT urpartb KJIIOYEBYIO POJib B rPaX,aHCKON U BOEHHOW

aBuauuum.

Kangupat texHnyeckux Hayk Bnagncnae AHTUNOB.

AAIOMUHUN

BCQPEAHHQ XX Beka aka-
aemuk Mocud Haymosuy
OpuUAATHAED TIOKA3aA, 4TO BBe-
AEHVe B aAIOMUHUHN AUTHS T10-
HUJKaeT IIAOTHOCTh CIIA@BOB U
IIOBBIIIAET MOAYAD YIIPYTOCTH.
Pa6oTel Hap ciiaaBamu Al-Li
pa3BEepHYAUCH OYeHb aKTUB-
HO. AoOGaBAeHME B CIIAGB He-
KOTOPOTO KOAWYECTBA MEAU
IIO3BOAMAO CO3AATh MaTepHuan
C XOopolel CBapuBaeMOCThIO
U KOPPO3UOHHOM CTOMKOCTHIO.
Tak MOsIBUAMCH COBPEMEHHEIE
AAIOMUHUNU-AUTHEBLIE BBICO-
KOIIpOUYHEIe CIIAaBHI B-1461 u
B-1469 na 06a3e cucremsl Al-
Cu-Li. OHu HaMAyT IpUMeHe-
HHE B TPAKAGHCKUX CAMOAETAX
SSJ-NG u MC-21.
CpeaHeITpOoYHbIN aATOMIHIHN-
AMTHEBEIN ciAaB 1441 o6rapaeT
BBICOKOM TEXHOAOTHYECKOM
[IAACTUYHOCTbHIO. M3 Hero us-
roTaBAMBAIOT OOIIMBOYHEBIE
AucTel ruapocamoréroB TAHTK
uM. I. M. Bepuesa. A Ha Ka-
MEHCK-YPaAbCKOM METaAAyPIH-
YeCKOM 3aBOAE OCBOUAU PO 3-
BOACTBO M3 3TOTO CTIIA@Ba TOHKUX
aucros (0,3—0,4 mm). Ha Gaze
Takoro npokara BMIAM paspa-
0O0TaA CAOHUCTHIN aATOMOCTEKAO-
mractuk (CHUAA). CMAA —3To
ruOpUAHBIE MaTepHUaAbl, COCTO-
SIITTVIE U3 AAIOMUHUEBBIX AUCTOB
U IIPOCAOEK CTEKAOIIAACTHKA
Ha OCHOBE KAEEBOTO IIPeIpera,

' APMUPOBAHHOT'O CTEKAOBOAOK-

HOM. Y CHAAOB NOHU)KEHHAS
TIAOTHOCTB, YpE3BBIYAHO BEICO-
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KOe COITPOTUBAEHUE PAa3BUTHIO
TPEIIUH, KOTOPhIe «BSI3HYT» B
CTEKAOIIAACTHUKE, 1 ITOBLIIIEH-
Hasl II0’KapOCTOMKOCTh — OHU
BBIAEP’KMBAIOT TeMIIePaTypy
1100°C B TeueHue 15 MuH, Ho-
CKOABKY CTEKASTHHBIE BOAOKHA
MIPENSITCTBYIOT pacIpocTpaHe-
HUIO OTHSI.

K aroit pazpaboTke ImposiB-
AsieT OOABIION MHTEpPeC KOM-
nauus Airbus. Co3paHHasI B
BMAMe KOMOO3UIIHUSI UMeeT
IAOTHOCTE Ha 5% HUXXe, ueM
MaTepuan, IPUMeHEHHBIN B
aspobyce A380.

AAsI BHYTPEHHETO CUAOBOTO
Habopa BO BCEX COBPEMEHHBIX
camoaéTrax (SSJ-100, Sk-130,
AH-148 U APYTHX) UCIIOAB3Y-
eTcss KOBOUHBIYA cmAaaB 1933.
OnTuMuU3NpOBaHHBIN XUMU-
YeCKHUH COCTaB 3TOTO CIIAABa
¥ HUCIIOAB30BaHME B KAUeCTBe
3aKaAOYHOM CpeABl pacTBopa
TIOAUMEpPa II03BOAUAY CHU3UTH
OCTAaTOYHBLIE 3aKaAOYHEBIE Ha-
NpsI>)KeHUsI B 3aroToBKaxX M
AETaAsIX CAOKHOU (POPMEI B
1,5—3 pa3za. B pesyabraTe B
TOTOBBIX A€TAaAdX IIpaKTuue-
CKU HUCYE3AM TTOBOAKU U KO-
pob6AeHMe TPU MEXaHUYECKOU
06paboTKe U, KaK CAEACTBUE,
mouTH Ha 50% CHU3UAUCH TPY-
AOEMKOCTb U PACXOA METAAAA.
Emé oauH ciaaB — B-1341
— OTHOCHUTCS K HU3KOAETUPO-
BaHHBIM. OH MCKAIOUHUTEABHO
TEXHOAOTUYEH B METaAAyPIHU-
YEeCKOM ¥ CAMOAETOCTPOUTEAD-
HOM IIPOM3BOACTBaX, 06AaAa-

eT BLICOKOU KOPPO3UOHHOMU
CTOMKOCTBIO M CBAPUBAETCSA
BCeMM BUAAMU cBapku. M3
HEro AeAaloT TPyOOIIPOBOABI
cucTeM XuU3HeobecneuyeHUT
camoaéra SSJ-100.
HexoTopsle arnroMUHNEBEIE
CIIAQBBI CIIOCOOHBI AAUTEABHO
paboTaTh IpU MOBHIIIEHHBIX
TeMIepaTypax. Hanpuwmep,
>Kapompounsle 1151 u B-1213
paboTocnocoOHEI A0 200°C. M3
9TUX MaTePHAAOB AEAAIOT Ipe-
[olMecs: 3SAeMeHThl KOHCTPYK-
LYY BOOPYKeHUM, BOGHHOU 1
CIellMaAbHOM TEXHUKU.

TUTAH

I IO IIPOYHOCTU TUTAHO-
BbIe CIIAABBI MOTYT CO-

epHUYaTh CO CTAASIMH, HO
IpU 3TOM OHHM UMEIOT B ABa
pas3a MeHbIIYIO IAOTHOCTb.
ViMeHHO TO3TOMY K HUM IIPO-
SIBASIIOT OTPOMHBIN UHTepec
KOHCTPYKTOPHI. TUTAaHOBEBIE
CIIA@BBI CTAAV He3aMEeHUMBIMU
B BBICOKOHArpy>KeHHBIX dAe-
MEHTaXx [AaHepa CaMOAETOB
(cmroBOM HAOOpP, IIAcCH, MH-
AOHBI ¥ MeXaHU3alys KPhIAQ,
AETaAU KPEeIIAeHUs).

B BMIAMe pa3paboTaHbI
CIIA@BBEI Ha OCHOBE TUTAHAQ,
HaIpuMep BBICOKOIIPOYHBIE
(c,>1100 MITa) BT23M u BT43.
OHM, TOMUMO TOT'O YTO XOPOIIIO
CBapUBaIOTCs, 0OAAQIOT YAYY-
1IeHHOM Ha 25% TPeIHOCTON-
KOCTBIO 1 3aMETHO AEllIeBAE I10
CPABHEHMUIO C 3apyOe’KHBIMHU
aHaAOTaMHU.

TutaHOBBEIE CIAABHEI CIO-
CcoOHEBI paboTaTh IpU TeMIe-
patypax Ao 600°C, mosTomy 3
HUX U3rOTaBAUBAIOT MHOTHE
AETaAl COBpeMeHHBIX aBUallu-
OHHBIX ABUT@TEAEH: COIIAOBLIE
AOIIATKH, KOABIIQ, KOPITyCa, I1a-
HeAbHBIE KOHCTPYKIUY U APY-
roe. boaee 35% Beca ABUTaTEAST
MIPUXOAUTCS Ha TUTaH. HoBble
>KapoNpoYHble MaTepUaAbl
Ha OCHOBE UHTEPMETAAAUAOB
TUTaHa MMEIOT MOBBIIIEHHYIO
Ha 100—150° paGouyio TeM-
nepaTypy (B CpaBHEHUHU C Tpa-
AUIIMOHHBIMU TUTAHOBBIMU
cnaaBaMy). VX mcnoab3oBaHue
CHU3UT BeC AeTarer Ha 25—
30% 1 obecreunT Ho’Kapoode30-
TIaCHOCTh KOHCTPYKLIUU.
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B mocaepHME TOABI B MHCTH-
TyTe pa3paboTaHbl OPTO-CIIAG-
BeI BTI-4, BIAT-1 u ramma-
cunraB BTU-3. Aast pa3BuTus
9TOTO MEepPCHeKTUBHOTIO Ha-
npaBAeHHs HadaTa paboTa 1o
CO3MAHUIO IIeHTpa TpaHcdepa
TexHoAorul. Ero maaHupyeTcs
OCHACTUTH CAMBIM COBpPEMeH-
HBIM OOOPYAOBAHUEM AAST U3-
TOTOBAEHUS KepaMUUYeCKUX
dopM, BEIIIAABKU CAUTKOB
U OTAUBOK, pAedopmanuu u
HaHeCeHUs IOKPBITUM Ha WH-
TepMeTaANUAHBIE TUTAaHOBEIE
CHA@BHL LIeHTp HeOOXOAUM AAST
OCBOEHUSI CEPUHHOTO IIPOU3-
BOACTBA AUTEWHBIX U Aedop-
MUPYEeMBIX UHTEPMETAAAUA-
HBIX TUTAQHOBBIX CIIAABOB Ha
METaAAYPIrUIECKUX ITPEAIPH-
SITHSIX.

Ho Tutan — MaTepuana
HEe TOABKO AETKHMU U IIPOU-
"IN, OH 06AapaeT BEICOKOM
KOPPO3WOHHOMN CTOWKOCTHIO
B MOPCKOM BOA€ M MHOTHUX
APYTHX arpeCCUBHBIX CPEAAX.
A moTOMy TUTAHOBBIE CIIAGBEI
IIXPOKO HCIOAB3YIOT B CY-
AOCTPOEHUU, XUMUUECKON U
He(dTenepepabaTeBaOIeH
orpacasax. He o6xoputcs 6e3
3TOTO MaTepuara U MEAU-
nuHa. Y13 BEICOKOTEXHOAO-
TUYHBIX TUTAHOBBLIX CIIA@BOB
U3rOTaBAWBAIOT MepHbIE 3a-
TOTOBKY AASI AUTBHSI MEAUTTH-
CKOTO MHCTPYMEHTa, CTOMa-
TOAOTHUYECKUX UMIIAQHTOB U
KOPOHOK.

MATHUH

BHOCAeAHee BpeMs B MUpe
aKTUBHO Pa3BUBAIOTCS UC-
CAEAOBaHUSI U IIPOU3BOACTBO
MarHueBbIX cnaaBoB. OHU B
1,5 pasza aerue arroMuUHHE-
BBIX, B 4 pa3a Aerde CTaAd U
4yyTyHa. Mix npumenenue paér
CHUJKeHHEe Beca KOHCTPYK-
nuu Ha 25—30%. [1paBaa, y
MarHueBbIX CIIAABOB HU3Kast
KOPPO3UOHHAsI CTOUKOCTB, UTO
3aTPYAHSIET UX IIHUPOKOEe UC-
noAb30oBaHue. CernuarruCcTh
BMAMa 3aHUMaIOTCS 3TOU
IpoOAeMO. 3a CYET BBEAEHUS
B CIIA@BBI OCOOBIX A€TUPYIOIINAX
AODOABOK AOOMAMCH 3HAUNTEAD-
HOT'O TOBBIIIEHUS CTOMKOCTU
" B atMocdepe, U B arpeccuB-
HBIX cpepax. [lepcrieKTUBHBIN

«Hayka n skuanb» Ne 6, 2012,

MaraueBbd ciaaB BMA 10 06-
A@AQeT IMPOYHOCTHIO, COIIOCTa-
BHMOM CO CpPeAHEeIIPOYHBIMU
AAIOMUHHMEBBIMU CIIA@BAMHU,
XOPOLIIO CBAPUBAETCA U He Tpe-
OyeT TepMUUECKOM 0OpabOTKHU.
OTO O4eHb Ba’KHO AAS IIPOU3-
BOACTBQ, TaK KakK COKpallaeT
AOIIOAHUTEABHBIE 3aTpaThl Ha
aaeKTposHepruto. CrnaB Ha-
LIEA IPUMEHEHUE B U3AEAUSIX
HITO um. C. A. AaBOUKUHA
(AAST TOAOBHBIX YacTeM pas-
TOHHOTO OAOKAQ, IINIaHTOyTOB
anmnapaTtos «Benepa», «Mapc»,
«®Dperat»).

AHTelHbBIe BBICOKOIIDOYHEIE
MarsHueBble criaaBel BMAL8 n
BMA20 npeBoCXOAAT aHAAOTH
110 IPOYHOCTHBIM XapaKTepH-
cTukaM Ha 15—20%. OTAuBKU
OOBIYHO TIOAYYAIOT METOAOM
AUTHSI B pa3oBble (POPMBI U3
IeCYaHO-TAMHUCTBEIX CMe-
cett (ITI'C). UToOHBI 3amIUTUTH
MarHWM U ero CIIAaBHI OT OKHC-
AEHUSI U 3arOpaHus B IIPoLiecce
AuThs B [1I'C, cneninaaucTaMu
WHCTUTyTa pa3paboTaHa u
OCBOEHA B MAAOTOHHA’KHOM
IIPOU3BOACTBE 3allUTHAs IPU-
capka BM-Y. Eé yxe npume-
HSIOT Bepylliue IPEeAIPUSITUS
aBHaKOCMHUYECKOMN OTpacAuU:
PKK «Dneprus», «PocBepTon,
«CaTypH».

BecbMa nmepcrneKTUBHBIM
HallpaBA€HHEM YAyULIEeHUS
CAY>KeOHBIX XapaKTePUCTUK
MarHueBBIX CIIAABOB CTAAO
UX KOMIIAEKCHOE MUKPOAETH-
poBaHUE PeAKO3eMEeAbHBIMU
MeTaAraMu. AAS MOAEAUPOBa-
HUS Pa30BOro U XUMUYECKOT'O
COCTaBOB CIIA@Ba aKTHUBHO HC-
MOAB3YIOTCS KOMIIBIOTEPHBIE
TEXHOAOTHHU.

BEPUAAUM

CcOOYyIO HMILY 3aHHMAIOT

MaTepUasbl Ha OCHOBE
Oepunnus. OH coueTaeT B cebe
HCKAIOUMTEABHO ITeHHEIE CBOM-
CTBa — HU3KYIO IAOTHOCTb U
OuYeHb BLICOKUI MOAYAB YIIPYTO-
CTH, BBICOKYIO TEIIAOEMKOCTD ¥
TEIIAOIIPOBOAHOCTD. bepuarui
oOAapaeT YHUKAABHOM NIPOHU-
11aEMOCTBIO AAST PEHTT€HOBCKUX
Ayudelt — B 17 pa3 Bhlllle, 4eM
aAnroMuHUN. VIMeHHO moaToMy
OH He3aMeHUM AAS U3TOTOB-
A€HUSI YCTPOUCTB, MPOIyCKa-

® HOBbIE TEXHOJIOTUH

IOIIUX PEHTTeHOBCKUE AyYU
U papMalliOHHBIE ITYYKH, BHI-
XOAHBIX OKOH PEHTI'€HOBCKUX
TPyOOK, A€TEKTOPOB YaCTHI]
U IPONOPIUOHAABHBIX CUET-
4yuKOB. PaboTHl ¢ Gepurrvem
OpTaHM30BaHEI B BockpeceH-
CKOM JKCIIepUMEHTAaAbHO-
TEeXHOAOTUYECKOM I[eHTpe II0
cIlellMaAbHBIM MaTepuaraM
(duanar BUAMa). Tam cozpana
oTAMYHAs 6a3a 1o pa3paboTke
U IIPOU3BOACTBY OE€PUAAUEBBIX
CIIAGBOB C 3aMKHYTBIM MeTaA-
AYPTUYeCKUM ITUKAOM. DTO
0COOEHHO Ba>XHO, ITOCKOABKY
YUCTBIY G€PUAAUN AOBOABHO
TOKCHYEH. B mocaepHmE ropbl
pa3paboTaHbl YHUKAABHbIE TEX-
HOAOTMU M3TOTOBACHMUS 11 Opra-
HU30BaHbI CEPUHHBIE IIOCTaBKU
OTEeYeCTBEHHBIM IIPEATIPUSATHSIM
PaArauoHHO-IIPO3pavHou Oe-
PUAATIEBOY (DOABI'M TOAIIUHOM
10—150 MKM 11 BaKyyMIIAOTHBIX
OKOH U3 Heé. Takue u3peAusd
HeOOXOAMMEL AAST MEAUIWH-
CKUX ToMorpadgos, mpubopos
PEHTTeHOBCKOTO KOHTPOAS U
MHOTOTO APYTOTO.

OcBoeHVe HOBBIX METaAAU-
YeCKUX MaTepHaAOB U TEXHO-
AOTH B COBPEMEHHBIX YCAOBU-
SIX HEBO3MO>KHO 6€e3 IIMPOKOTO
rocypAapCTBEHHO-4YaCTHOTO
naptHépcTBa. [Ipu pazpaboTke
AAIOMUHUEBBIX, TUTAHOBBIX U
MarHueBBIX cliaaBoB BMIAM
TECHO COTPYAHUYAET C Me-
TAAAYPTUYECKUMU NIPEAIIPHU-
aruaMu — OAO «KameHck-
YpaAbCKU METAAAYPTAYEeCKUN
3aBop», OAO «Kopmnoparnus
«BCMTITO-ABUCMA» u Apy-
ruMu. B pamkax Takoro co-
TPYAHUYECTBA PEaAU3yIOT-
Ccsl IporpaMMbl COBMECTHBIX
Hay4YHO-UCCAEAOBATEABCKUX
paboT. MIx pe3yabTaT — peKo-
MEHAAQUIIVU AN TEXHUYECKOTO
IIePeBOOPY)KEHUS IIPEAIPHU-
SATUYU, OCBOEHHUE CEepUUHOTO
IIPOU3BOACTBA HOBBIX CIIAABOB
U TOAY(PaOpPUKATOB C UCIOAB-
30BaHMEM HayKOEMKHUX TEXHO-
aoruti. [TapTHEPCTBO IpeATo-
AaraeT U aKTUBHBIN aBTOPCKUAN
HaAA30pP 3& TeXHOAOTHMYECKUM
IIPOIeCCOM BBIITyCKa CEPUUHOM

NIPOAYKLIMU.
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W3 FENEHHKA — B ARVTHIO H HA BANbHUA BOCTOR

Ha G6epery FeneHaXXUKCKOM GyXTbl AEelCTBYET y/IbTPACOBPEMEHHbIN LLeHTP KinMaTu-
YeCKMX UCMbITaHU, B KOTOPOM UCCNEeAYIoT KOPPO3ui0 MaTepuanos, AeTanen u y3nios
aBUaLMOHHOW, aBTOMOOUILHOM N APYIrMX BUAOB TEXHUKN. DTOT KOMMJIEKC NPUHAAJNIEXUT
FocynapcTBeHHOMY Hay4YHOMY UeHTpy PP «Bcepoccuitckuii MHCTUTYT aBUALMOHHbIX
maTtepuanos» (BUAM). Ha ouepean — CTPOUTENIbCTBO CETU LLEHTPOB KJINMaTU4eCKNX UC-
NbiTaHU Mo Bcei cTpaHe — oT [lanbHero Boctoka o MypmaHcka.

3ayeM HYXHbI LLleHTPbl KIMMaTU4eCKMX UCTbITaHUA MaTepuanos, paccKa3biBaeT fOKTOP

TexHudeckux Hayk Oner CTAPLIEB.

yLuep6 OT paspyLleHns maTepmanoB n3-3a
KOPPO3UOHHbIX MOBPEXAEHMNIM BECbMA
OLLYYTMM: B 3aBMCUMOCTW OT KJIMMATMHYECKMX
YCIOBWIA U YPOBHSI 9KOHOMMYECKOr0 Pa3BuTUs
CcTpaHbl OH oueHnBaeTcs B 3—10% BanoBoro
npoaykrta. B HaTypanbHOM BblpaXeHnn n3-3a
Koppo3uun B mmpe Tepsaetca 20—30MnH T
meTanna B rog, — ato 20% Bcen Bbinnasku. B
CLUA, no paHHbIM NACE International (National
Association of Corrosion Engineers — Mexay-
HapPOAHOW accoumaunmn MHXEHEPOB-KOPPO3n-
OHWCTOB), 3TN NOTEPU COCTaBNAOT 276 MApA,
nonnapos exerogHo. bonee Bcero notepb
npPUXoanuTCa Ha KOMMYHanbHble CNyX0bl
(34,7%) n TpaHcnopT (21,5%).

OKoHOMMYecKMi yLLLep6 OT Koppo3umn B Poc-
cun ¢ koHua 1970-x rogoB HE OLUgHMBaeTCS.
Ho ecTb gaHHble, HANpUMep, NO OTkasam u
aBapusIM B rpaXxgaHCKOM 1 BOEHHOW aBuauun.
OrpomMHoe 1x KONMYeCcTBO CBSAI3AHO UMEHHO C
KOPPO3VOHHbLIMW pPa3pyLUEHUSMNA.

MomMumo npsamoro ywepba oT Koppo3nn
(CTOMMOCTbL 3aMeHbl MOCTPagaBLUNX OT KOp-
PO3NOHHbIX MOBPEXAEHNN YCTPONCTB, KOH-
CTPYKLMIA, MaLLVH, TPYOONPOBOAOB) €CTh ELLE
1 KOCBEHHbIN — 3arpsi3HeHne oKpyXatoLen
cpenpl, yXyAleHve yCnoBun Tpyna, ka4ecTtsa
npoayKuumn, yBesMyeHne pacxoLoB matepma-
JIOB 1 QHEpruu.

HekoTopble «yMHble rONoBbI» CYNTAIOT MPO-
6n1emMy KOppO3un HagyMaHHOW U cTapalTcs
OT HEE OTMaxHyTbCH, CMcaTb BCE Ha Heka-
YeCTBEHHbIN MeTann. K coxaneHuio, npupoay
He oOmaHewb. Koppo3unsa — ecTecTBEHHbIN
CaMOMpOon3BOJIbHbIN NpoLecc. Ho aToT npo-
LLecC MOXHO 00y3aaTb, TO €CTb 3aMeanTb
nnMbo OTOABUHYTb €ro Havasno uam xoTs Obl
Y4€eCTb MpW pacyéTe pecypca n3genus.

BHeppeHne HOBbIX TEXHONOMMYECKNX NPO-
LLECCOB U TEXHUKM NPenbaBnseT U HOBblIE,
bonee xéctkme TpeboBaHMS K MaTepunanam
— MeTaIM4yecknm cniaeam, rnoammMepam,
KkoMnosutam. Ecnv rosopute 06 aBMaLMOHHOW
MPOMBbILLNIEHHOCTN, TO MOMUMO KOPPO3NOHHOM
CTOMKOCTM B 4YMCNIO NOAO0OHLIX TpeboBaHWni
BXOASAT yBESIMYEHNE pecypca paboTbl n3nenus,
YCTOMYNBOCTU K TEPMOLIMKIIMYECKNUM N MEXa-
HMYECKUM Harpy3kam, yMeHbLLeHe MaccChl.
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Cneumnanuctel BUAMa paspabaTbiBaloT He
TOJIbKO HOBbIE MaTepuasbl, HO U CNOCO6bLI NX
3awmTbl. Co3aaHbl 3almUTHBIE NACTbl, COCTa-
Bbl A1 NOKANIbHOr0 HAHECEHUS XMMUYECKNX
3aLUNTHBIX NOKPbLITUIA, NPEeaoTBPALLEHNS OT-
cnamBaHus U paspyLleHns NakoKkpaCoYHbIX
NOKPLITUIA, CpeacTea yaaneHns npoaykToB
KOPPO3umM (OHN YCKOPSIOT NMPOLLECCHI KOPPO-
3MOHHOI0 Pa3pyLLEHNS).

OT UMUTALIUU K PEAJIBHOCTHU

NabopaTopHble UCCnefoBaHNa — NULWb
nepBbI 3Tan CO34aHMsa HOBbIX MaTepuanos,
3a HUM CcnenyloT UcnblTaHUA. B mMaTtepunano-
BELEHWM JAaBHO pa3paboTaHbl U MPUMEHSIIOTCS
METOAbl YCKOPEHHbIX UCMbITaHUI. VIx npoBOoasT
B 3HA4YUTESIbHO Dosiee XECTKMX YC/NIOBUSAX, 4EM
Te, B KOTOPLIX NpeacTont pabotaTb AaHHOMY
matepuany. [na yCcKOpeHns KOPPO3UOHHbIX
NMpoLLeCcCOB NOBLILLIAIT TEeMNepaTypy N KOH-
LeHTpauUUIo arpecCuBHbIX MOHOB Cpeabl, UC-
KYCCTBEHHO «3aroHaT» MeTasi B yCNoBus,
Korga oH ObICTPO OKUCNAETCs, Hanpumep
NPOMYCKAaOT 3/IEKTPUYECKWNI TOK MSIM CO34I0T
PasHOCTb NOoTeHumanoB. Ans KOppoO3MOHHO-
MEXaHNYECKUX UCMbITaHUN NCMNOJIb3YIOT CO-
yeTaHMe arpecCcrBHOM CPeLbl C MOBbILLEHHbLIMU
Harpyskamm.

OpgHako s nosy4yeHust 0CTOBEepPHOM Kap-
TWUHbI CTOMKOCTU MaTepunanoB YCKOPEHHbIX
nabopaTopHbIX UCMbITAHUIA HEAOCTAaTOYHO.
Heobxoanmebl €€ N HATYpPHbIE UCTbITAHUS
B peasibHbIX KNIMMaTUYECKNX YCIIOBUAX: MPU
pas3nmMyHoM atTMoCPEepPHOM AaBfIEHUN, BETPE
n aoxnae, B yCnoBuax o6ne,u,eHeva n tyma-
Ha, ynbTpadunoneToBO paguauuun, B npu-
CYTCTBUMU NbIIN U arPeCCUBHBIX XMUMUYECKNX
COEeANHEHWI, CKaxXeM, CONM MOPCKOM BOAbI
Wnn gmuokcmpa cepbl. Pesynbratel ncnbita-
HUIN, NPOBEAEHHbIX B UCKYCCTBEHHbIX 1 €CTe-
CTBEHHbIX YyC/N0OBMAX, pacxoasatcd. Nepsble
HepeaKo NoKasblBaloT MEHbLUYIO CKITOHHOCTb
MaTepuasnoB K TEM NN MHBIM KOPPO3NOHHbIM
W1 KOPPO3UOHHO-MEeXaHM4YeCcknm paspylue-
HMUSIM MO CPaBHEHWIO CO BTOpbLIMU. [leno B
TOM, 4TO B laBopaTopun TPYAHO NOMHOCTbIO
BOCMPON3BECTWN YCNIOBUSA, B KOTOPbIX NMPU-
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nértca pabortatb matepua-
ny. Npn oAHOBPEMEHHOM 1
ONNTENbHOM BO34ENCTBUMN
KnMmaTta, ctaTUYeckux n uu-
KNINYEeCKUX MexaHU4yeCKnx
Harpy3ok, KOHTakTe C Apy-
rMmMm maTtepuanamum npo-
Lecchl, KOTOpble NPUBOAAT
K paspyweHuio maTtepuana,
NPOTEKAKT HECKOJIbKO MHauYe,
4YeM B UICKYCCTBEHHO CO34aH-
HbIX «paboymx» yCrnoBUsIX Ha
nabopartopHbIx cTeHaax. Ba-
XEeH 1M MacLlTabHbI dakTop:
obpaseL, MCNbITYyemMoro ma-
Tepunana BeneT ceba He Tak,
Kak KOHCTPYKUMS B Lenom. B
MecTax KNénku u Apyrux co-
€ANHEHNN pa3pyLlueHne naeT
ObICcTpee.

B 1970—1980-e roapl Ha-
TYPHbIE NUCNbITaHNA Bena CeTb
CTaHumii, co3gaHHbix BMUAMom
1 Akagemuen Hayk: B batymu,
MockBe, B NOAMOCKOBHOM
3BeHuropoae, MypmaHcke,
BnapusocTtoke, Akytumn, HalNa-
mMupe. Taknum o6pa3om, oxBa-
TbiBaNICS AOBOJIbHO LUMPOKWUIA
CNexkTp KAMMATUYECKUX 30H,
HeobXoaNMbI N5t UCMbITaHUSA
aBNAUMOHHbIX MaTepunanos. C
pasBanom CoseTckoro Cotosa
13-3a OTCYTCTBMA GUHAHCMPO-
BaHMWS OOHWN CTaHLUMKM Obln 3a-
KpbITbI, Apyrne GopmMasnbHO He
3aKpbIBAINCb, HO MPaKTUYECKN
npekpaTuan CBOIO OeATenNb-
HOCTb.

Y CAMOIro CUHEro MopPs

JleT pecatb Ha3az PyKoBOA-
CTBO MHCTUTYTa 3aroBOPUIO O
HeoOX0AMMOCTY BOCCO3AaHNS
CeTU KNNIMMaTN4eCKNX LEHTPOB
n ctaHumin. Cenyac y Hac aea
COBPEMEHHbIX KIMMaTU4eCKNX
ueHTpa — B MockBe u 'enex-
oxuke. MOCKOBCKUI LLEHTP
KTMMaTUYECKNX UCMBITAHUI
paboTtaeT B aTMOChepe NHay-
CTPUanbHOro ropoaa cpenHen
nonockl Poccuun. Ncnbitanms
NPOBOAAT B YC/IOBUAX 3HAYM-
TeNIbHOFO CE30HHOr0 Pasbpo-

Jlonacmv Hecyu,ezo eunma eepmoaéma MH-28, evinosiHeHHas Ha
0CHO8e CMEeKJIONAACMUKQA, mepsem Hécmrocmb nod eo3deticmeuem
KAUMAMUYeCKUX PaKmopos.

Tenendxcurcrull kaumamudeckuii yeump BHAMa. Henvumanus
00pa3y06 u demadJieil npo609am 6 HenocpedcmeeHH Ol OAU30cmu om
MOPS, KA OMKPbLLMbLX CMEeHOax.

Hcenvimanusa 2a6apumublx 066eKmo6 6 UCKYCCMEEHHbLX YCL0BUAX
6 meyeHue ONUMenbH020 8pemeHU 00801bH0 dopozu. B npupodnsix
— 0zpaHuveruil no pasmepam 066eKmos, ux KoOAuLecmaey u CpoKam
UCnbLMaHuil Hem.

ca TemnepaTtypbl 1 BbICOKON OTHOCUTENBHOM ['eneHOoXNKCKNIA LLEHTP KIMMaTUYECKNX UC-
BNAXHOCTM BO3Jyxa, KOTOPbIE coYeTalnTca MbiTaHUi 3apaboTan B MOJIHYIO CUJTy COBCEM
C BbLICOKOW €ro 3arpsi3HE8HHOCTbIO, MaBHbIM — HepaBHo. Ceiyac 34ecb MayT UCMbITAHUS
06pa3om, oKCuaaMn asoTa 1 yriepoaa, 4a-  Ha KIMMaTUYecKylo, MeXaHUYeckylo, Koppo-
CTUYKaMU OpraHUYecKmX BEeLLECTB. 3VOHHO-MexaHU4yeckyo u 61Monornyeckyto
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CTOWKOCTb MaTtepmasnos, y3/10B U KOHCTPYKLMI
— C NOrpy>XeHnem B MOPCKYIO BOAY, B Hanps-
KEHHbIX YCOBUSIX, MPY BO3AENCTBUM BbICOKNX
TemnepaTtyp. Ha nx ocHoBe NpOrHO3MpyoT
Cpokun cnyxbbl n3nennin, pecypc akcnnya-
Tauum, n3MeHeHne Co BPEMEHEM CBOICTB
matepuanoB (3ddeKTbl CTapeHns).

[Ang ncnoiTaHMin eCTb OTKPbLITAsA 1 3aKkpbiTas
(non, HaBecom) aTMocdepHble NnoLwanku,
CWI0BOW MOJ, NpeAHa3Ha4YeHHbIM O TecTun-
POBaHWS Y3/10B U 3N1IEMEHTOB KOHCTPYKLMIA NOA4,
Harpy3kow, n yCTaHOBKW C MPOrpaMmMHbIMU
haTynkamm BpeMeHU AN NepeMeHHOro no-
rpy>xeHus B Boay. ABTomatuyeckass MmeTeo-
CTaHUMS B HEMPEPLIBHOM pPEXNME U3MepseT
TemMmnepartypy, BAaxHOCTb BO3Ayxa, cuny
BeTpa, KoNM4ecTBO ocaakoB. B nabopatop-
HO-MCCNenoBaTeNnbCKOM KOpNyce nNpoBO-
OAT YCKOPEHHbIe UCMbITaHUSA U nccneayoT
TecTmpyemMble 06pasupbl pasnnyHbiMu Gusn-
YECKMMU, INEKTPOXUMUYECKUMN U DU3NKO-
XUMUYECKUMN MeTogamMn. TaM yCTaHOBJIEHbI
Kamepbl NCKYCCTBEHHOrO Knumata, kamepsbl
AN NCNbITAHUI NPU OTpUUATESNbHBIX TEMMEe-
paTtypax n TennoBoOM yaape, KOMMIeKcbl ans
MPOYHOCTHbIX UCMbITAHWNA.

[eneHaX1KCKUM KnmMaTUYeCKNm LeHTp n3-
BECTEH NO Bceli cTpaHe. OH BbINOJHAET 3aKasbl
pasHbIX OTPACNEeN NPOMBbILLIIEHHOCTU: aBMaLm-
OHHOW, aBTOMOOWJIbHOWN, PakeTHO-KOCMUYe-
CKOW, TPAHCMNOPTHOr 0, 3HEPreTN4eckKoro nHed-
TEXMMMYECKOro MalrmHocTpoeHus. NMomnumo
TeKyLMX 3a4a4 CNeLMannCTbl KIIMMaTU4eCcKoro
LLeHTpa 3aHATbI NOMCKOM HOBbIX, HyBCTBUTESb-
HbIX K 4ECTPYKLMN XapakTEPUCTUK MaTepuasnioB
1 KpUTEepueB, KOTOPbIE NO3BONSANM Obl CyANTb
00 N3MeHeHMN CBOCTB MaTtepmnana Ha caMbix
Ha4YasnbHbIX CTaANAX KOPPO3VOHHOIO NpoLEec-
ca. Hanpumep, ecnn mexaHnyeckast npoy-
HOCTb Matepuana MeHsietca Ha 20% 3a 20
NieT, 3TO MHOroBaTo, Tak kak B aBMaLMOHHOMN
NPOMBILLIEHHOCTUN N3aeNne LOMKHO paboTaTb
He meHee 30 neT, a AONYCTMMOE yXydLleHne
3TOI XxapakTepuctTukn — He 6onee 15%. Ho
Takoe U3MEeHeHne NPOYHOCTN O3HAYaeT, YTo
3a rof, oHo cocTaBuT Bcero 0,5%, 4Tto TpyaHo
onpenenuTb BO BPEMS KIIMMATUYECKUX UC-
MblTAHWUIM CYLLECTBYIOWMMN MeTOA4AMU UC-
cnepoBaHua. bonee 4yBCTBUTENBbHLIMU MOTYT
OblTb METOAbI, OCHOBAHHbIE HA N3MEPEHUM
napamMeTpa, XxapakTepuayloLLLero, Hanpumep,
COCTOSIHME MOBEPXHOCTW.

BCEPOCCUMNCKAS MAYTUHA

B 2010 roay BUAM BbICTynua C HOBOWM MHN-
LMaTUBOWN: CO34aTb HALMOHAJIbHYIO CETb LIEH-
TPOB KIMMaTUYECKMX UCTIbITAHMI. Peub MOET 0
CTPOUTENBLCTBE CEMU KPYMHbBIX PEFMOHANBbHbIX
KJIMMaTUYECKNX UCCNEeOoBaTeIbCKUX LLEHTPOB
— aHanoroB 'eneHaoXnKCKoro.
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MopoO6Hble CETU CYLLECTBYIOT B CTpaHax,
Yb TEPPUTOPUS OXBATbIBAET pPa3inyHbIE
KnmmMmaTuyeckue 30Hbl. Hanpumep, B CLUA
[Be CTaHUMKM pacrnofioxXeHbl B cyOTponumkax
(Mariamn, dnopuvaa), N0 0O4HON — B NYCTbIHE
(dPeHuke, wrat ApnsoHa), B 30HE NPUIMBOB
(Kn Buckan, dnopuga), B 30He CONeEBOM
atMmocdepsbl (Heanonb, ®nopnaa), B 30He
KNCNoTHbIX goxaen (Jlyuceunn, KeHTykkn),
B MHOYCTpUanbHOM painoHe (HYukaro, Nnnn-
HOWC), BbICOKOropHon obnactu (MpeckoTT,
Apun3oHa) n B panoHe C BbICOKOM 3p03UneN
(OxekcoHBunn, Gnopunpa). 3T LEHTPbl 1
[ECATKN CTaHumi 06pas3yloT CeTb, MOKPbLIBA-
IOLLLYIO MPaKTUYECKM BECb CNEKTP KInmMaTu-
yeckmx 30H CLLA.

[MpoekT HauMoHanLHOM CeTn LLEHTPOB K-
MaTtuyeckux ncnoitaHun BUAM noarotosun
COBMECTHO C Poccuinckon akageMmnen Hayk,
PocTtexHonoruamm, Pockocmocom, PocaTto-
Mom, Pocrugpometom, MI'TY mnm. H. 3. ba-
yMaHa nog pykoBoAcTBOM MuHucTepcTBa
NPOMBbILLIIEHHOCTU 1 Toproenan P®. Momnmo
CEMW OCHOBHBbIX KIMMAaTUYECKNX LLEHTPOB OH
BKJIIOYAET TPU—NATb AOMNONHUTENbHbIX CTaH-
LN B KaXO0N KNMMaTUYECKOW 30He — aNs
NOJSIHOIO OXBaTa TEXHOMEHHOW Harpysku u
KOPPO3MOHHOW aKTUBHOCTU OKPY>XXaloLLeWn
cpeapl. Mo 3ambicny HauMoHanbHas cuctemMma
KNMMaTUYECKMX UCMBITAHUIA fomKHa pabo-
TaTb COBMECTHO C ruapomeTteocnyxtamu,
KoTopble 6yayT obecneymBatb NPOrHO3bl MO-
rogpl U KNIMMaTa, U Haa30PHBIMU OpraHamu,
NPU3BaHHbLIMW KOHTPONMPOBAaTL cobnoaeHNE
POCCUNCKUX U MEXAYHapOAHbIX CTaHAapPTOB
KNMMaTUYEeCKMX UCTbITaHUi. Takum obpasom,
npeanonaraeTcs co3natb eauHYI0 CUCTEMY
obecnevyeHna 6e3onacHon akcniayaTayum
HOBbIX MaTepunasnioB, BOEHHON, cneunanbHOn
TEXHUKN N OPYTUX CNOXHbIX TEXHUYECKMX
KOMMJIEKCOB.

[Ansa kninmaTnyecknx NCnbliTaHUM BblOENEHO
HECKOJIbKO TUMOBLIX PErMOHOB — AKyTus, Myp-
maHck, Couun n BnagueocTok. Tak, Hanpumep,
pe3ynbTaTbl UCMbITAHWNA, NONYYEHHbIX B AKy-
TN, MOXHO PacnpPOCTPaHATb Ha BCIO Cnbupsb,
a AaHHble cOo cTaHumm BOo BnagmeocToke, ong
KOTOPOro xapakTepeH BNaXHbIN KnumaTt, — Ha
Becb anbHuin Boctok. Knumat Coum npmnbnm-
XEH K TEénnbiM cybTponvkam, KpoMe Toro, Tam
MOryT BbITb Y4TEHbI CENCMUYECKNE NMPOBIEMBI
1 OMNON3HEBBIE ABNEHMS.

Poccuinckylo HauMoHanbHyO CeTb KnMma-
TUYECKUX LLEHTPOB NMaaHnpyeTcs co34aTth K
2020 roay. MNMoka xe nepen cneumanucTamm
CTOUT 3aga4a pa3paboTkmM eanHbIX METOANK
nony4yeHms n o6paboTkm pe3ynbTaToB, BeAb Ha
OCHOBe ByayLLMX UCMNbITAHUIA NpeanonaraeTcs
co3aath eanHyo 601bLLYI0 6a3y AaHHbIX.

3anucana TatbssHa SVUMUHA.
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TEPMOJ3JIACTONNACTBI UAYT
HA CMEHY KAYYYKY U PESUHE

O,u,HOBpemeHHoe CHUXe-
Hne BMGpaUMKM N NOBbI-
LweHne akyCTU4eCckon KOM-
dopTHOCTN — dakTophl,
onpeaensiiome KOHKYPeHTO-
cnocobHocTb camonéTa. ns
3P PEKTUBHOIO CHUXEHUSA
YPOBHS WymMa n Bubpauunmn
B kKabmHe 3akmnaxa u nacca-
XWNPCKOM CasioHe MPUMEHSIOT
Bubponornowanume ma-
Tepuanbl. Nx ncnonb3yoT B
OCHOBHOM B BMJE MNOKPbLITHS,
HaK/IeeHHOro Ha BHYTPEH-
HIOI0 MOBEPXHOCTb NaHenen
dro3enaxa, neperopogkn um
apyrue BnbpoakycTmyecku
Harpy>XeHHble KOHCTPYKLUNU
camornéTa.

Hawusbicwyto adpdekTnB-
HOCTb BMOPONOrnoweHns
nokasblBaloT NosiuMepsbl, 06-
nagawoLime cnocobHOCTLIO K
OVCCcUnaunm BHELLHEN aky-
CTUYECKOW 3Hepruu, cea-
3aHHOW C MONEKYNAPHbLIM 1
HaaMONeKynapbIM cTpoe-
HueMm. Vx gemndwupyowme
CBOMNCTBA CpaBHMBAIOT MO
Be/IN4NHE KOddunumeHTa
MexaHun4eckmx notepb. Bu-
6ponornouwatwuime marte-
puanel (BIMM) onga asnaunun
[OMKHbI UMETb BbICOKOE 3Ha-
yeHue 3Toro koadbpuumneHTa,
ONTUManbHbLIN YyOENbHbBIN
BEC, XOpOowyl apresuto,
CTOKOCTb K MOBbIWEHHbIM
BNI@QXHOCTM 1 TemnepaTtype,
HN3KOE BOAOMOrNOLWeHNeE,

«Hayka u :kuann» Ne 6, 2012,

oTBe4vyaTb TpeboBaHUSAM NO-
XapHol 6e3onacHocTu, a
Takxe OblTb 3KOIOrMYHbIMUN
M TEXHONOTMYHbIMU. Oue-
BWAHO, YTO 3TN TpeboBaHMUA
3HAYUTENIbHO CYXaloT Kpyr
BO3MOXHbIX NOJIMMEPOB AN1S
aBMauUMOoHHbIX BINM.
Hawnbonbluee pacnpocTpa-
HeHne nony4unun BIM Ha
OCHOBE pPEe3uH N KayyykoB.
Nx oCHOBHOWM HegocCTaTokK
— Hu3kas 9pPeKTNBHOCTb
BubponornoweHmnsa npu
Temnepatypax 0o -60°C un
Manasi NpoAOIKUTENBHOCTb
paboTbl U3-3a CTapeHusa B
npowecce akcnayatauum.
OTnx HepoCTaTKOB JINWEH
paspaboTaHHbii B BUAMe
nucToBoi BMbponoraowa-
owun matepuan BTM-1B Ha
OCHOBE TEPMOMIACTUYHOro
nonuypetaHa. B ero cocrta-
B€ NPUCYTCTBYIOT AoOaBku,
noebilatowme atmocdepo-
CTOWKOCTb 1 Noxapobe3onac-
HocTb. lNMpoBegéHHbie B LLATN
aKyCTUYeCKMe ncnbiTaHus
HaTypHOWM NaHenn p3ensxa
naccaxmpckoro camonérta
Mn-96 nokazanu, 4yto BTI-1B
MoBbILAET 3BYKON30NALNIO
naHenn ¢rosensaxa Ha 2—9
neunben B gnanasoHe 4va-
ctot 125—6300 ly. BTM-1B
yXe MCnofb3ylT Ha nacca-
XUPCKUX camonértax Ty-214,
B TOM 4YMCsie Ha caMmonéTax
NpPes3naeHTCKOro oTpsaa.

Ynnomuumenu H08020 noKone-
HUA U320maéau6arm u3 mep-
moanacmonaacmosg (TIII).
Idmu mamepuansv. obradarwm
8bLCOKOU CMOUKOCMbI0 6 AMMO-
cpepe, He 6oamcs GONLULUHCMEAR
opezaruvecKux pacmeopume-
Jell, Jlezko OKPauuearnmesa 60
eéce yeema padyeu. H3z TIOII
uszomaeauearm QaconHbvLe
demanu anexmpomexHu4ecrKozo
Ha3Havenus (caeea) u ynaom-
HUMeLbHbLe HC2YNMbL PA3TULHOU
dopmut (cnpasa).

OpnHo 13 Hanbonee nep-
CMEKTUBHbIX HanpaBneHuit
COBPEMEHHOIro Martepuano-
BeAeHus — pa3pabdoTka n cos-
JaHne TepMoa1acToniacTos
(T3IM). 3TO HOBBIM KNACC NONK-
MEPHbIX MaTEPUAIOB C NMOHU-
>KEHHOW NIOTHOCTbIO, BICOKOMN
030HO- 1 aTMOCHEPOCTON-
KOCTbO, MOPO30CTOMKOCTHIO,
YCTOMYMBOCTBIO K HabyxaHuto
B arpeccmBHbIX cpepax. Tl
061a4atoT LUMPOKO LIBETOBOW
rammom, XOpoLlIO CMEeLLnBa-
10TCS (KOMNAayHAVPYIOTCH) C
Pa3NNYHBIMU HANOJTHUTENAMMN
6€e3 yXyaLeHNs OCHOBHbIX Me-
XaHUYECKNX XapakTEPUCTUK.

Mpounssogat TAI cnoco-
60M ANHaMUYECKON BYyKa-
HM3auun. IToT cnocob no-
3BOJIIeT OLICTPO CMELUnBaTb
3acToMep C TePMONIacToM
1 OIHOBPEMEHHO NPOBOANTb
BYJIKAHU3aLMUIO dnacTomep-
Hon dasbl. [pu aTom npouc-
XxoouT Hanbonee appekTmB-
HOoe nepemMellBaHue KOM-
MOHEHTOB N UCKJTIOYAETCH UX
«CLUMBKA» HA PaHHUX CTaausix,
YTO W rapaHTUPYET NMosly4eHne
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Hoeeitwuii ucmpeoumens T-50
OKB um. II. O. Cyxozo. Ha 6ase
amozo camonéma cmpoumcsa
ITAK PA — nepcnexmuéHbLil
ABUAUUOHHBLU KOMNJILEKC PPOH-
moseoi asuayuu. Pomo Komna-
Huu «Cyxoii».

MaTepuanos C perynmpyemMsbi-
MW CBOMCTBaMW.

B nHCTUTYTE aBMaLMOHHbIX
mMaTtepuanoB paspaboTaHbl
TepMoanacTonnacTbl cepumn
BT3M. YNnOTHUTENBHLIA Ma-
Tepwas C NoBbILLEHHOM aTMOC-
depocToiikocTbio BT3AM 1-J1
— 9TO CMeCb TepmMonnacTa
Ha OCHOBE MPOCTOro Noan-
adupa u MoANDULNPYIOLLMX
no6aBok. Mpu NAOTHOCTKU
Bcero 1117 kr/m® oH nmeeTt
BbICOKYIO AJ11 TEPMO3N1acTo-
MaacToB MPOYHOCTb NPY pac-
TsokeHmm (20,4 MIMa) u oTHO-
CUTENbHOE YAJIMHEHME MpPU
pa3spbiBe (645%). Pe3ynbraThl
PaCLUMPEHHbIX UCMITAHNIA MO~
kasanum, yto BTAI1 1-J1 cToek
K BO3AENCTBUIO BNArn u rpun-
60B, 06n1aaaeT NOBbILLIEHHOM
M3HOCO- U aTMOCHEPOCTON -
KOCTbIO, MOJIHOCTbLIO OTBEYAET
TpeboBaHNAM aBUALMOHHbIX
npaBu No ropoYecTu.

Jpyron marepuasn 3Toro xe
psboa — TepmMoanacTonnacTt
YNIOTHUTENbHBIN YA2POCTO-
KN 9NEKTPON3ONALMOHHbIN,
BT3M 2-J1. Ero nony4yatot an-
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HaMMYeCcKoWm BynKaHmM3auunemn
Kayuyka, noamnponunexa,
BYJIKAHN3YIOLWEN CUCTEMBI
n Mmognduunpyrowmnx oo-
6aBok. OH 06nagaeT OTMEeH-

HbIMW 3N1EKTPON3O0JTALUNOH-
HbIMWU CBOMCTBaMU, CTOEK K
rmoponnay, BO3OeNCTBUIO
MWKPOOPraHn3moB (rpnbos
M NNeceHn), aBuaunoOHHbIX
TOMNMB N Macen. SKCI'IJ'IyaTVI-
poBaTb €ero MOXHO B Aunana-
30He Temnepartyp ot —60 ao
+100°C. TepmoanacTonnacTbl
BTaM 1-J1 u BTAMN 2-J1 npu-
LYT HAa CMEHY pe3unHe npu
M3roTOBIEHUN YNIOTHUTENEN
1 Pa3JINYHbIX 3NTIEKTPOTEXHN-
YeCckux geTanen.

Eweé ognH TepmoanacTo-
nnact — BT3AM 3-J1 — npen-
cTaBnseT cobon pTopupoBaH-
HbIA TEpMOMNAAcT Ha OCHOBE
MpPOoCTOro nonnadupa c Moan-
duumpylowyMmm gobaBkamu.
CoBmeLLeHne TepMonIacTny-
HOro nonvMmepa co propkay-
4YyKOM MOBbLICUIO CTONKOCTb
MaTepuana K Tonameam u
Macnam v yBenmuuno ero pa-
6ouyto Temnepatypy oo 120°C
(BMecTo 80°C gna BTl 1-1).
MpouyHocTs BT3M 3-J1 6onee
25 MMMa, nedopmaunsa mak-
cumanbHas — Bbiwe 600%.
BT3I 3-J1 pekomeHpyeTcs
Mcnonb3oBaTb ANg NPou3-
BOACTBA yNIOTHUTENEN, DUK-
CaToOpOB 3N1EeKTPONpPOBOOOB,

Jna ynaomuenus cmuvlko60y-
Hblx Yy3ao06 6 camonéme T-50
Cc030aH JIeHMOYHbLI 2epMemUK.
Jlenma depopmupyemcs 6 wu-
POoKux npedenax, a npu cxramuu
eé caou cKaeusaomces mexcoy co-
601i. 3a cuém amoezo nosensemcs

B03MOMCHOCNMb KOMNEHCUpOBAMmMb
3a30pbvl, 6eJlUHUHA KOMOPbLX He-
NnoCMoOsAHHA NO OJIUHE CMbIKA.

MaHXeT u opyrux getanewn
NHEBMAaTUYECKMX, BaKyyMHbIX
M rMapaBanyeCKNX CUCTEM.
3apybexHbIX aHanoros aToT
mMaTtepuan He nmeer.

C Tepmoanactonnactamu
yaoOHO paboTaTtb: BbicOKas
TEKYy4eCTb pacnnasa no3Bo-
nset nepepabaTbiBaTb UX
MeToaaMu NNTbs NOA, AaBre-
HUEM 1 3KCTpy3unen. B otnn-
yne oT pe3uH Bce TIAl moryT
ObITb OKpaLLEeHbI B 11060 LIBET
NUrMEHTaMN UAN CYNnepKOH-
LeHTpaTaMmn NMrMeHTOB.

Bbicokasi TEXHONOMMYHOCTb
TOIl npakTnyecku pewaet
3afavy ytmnmaaumm oTxon0B
W yNyYLLIEHNS 3KOSIOrMYeCcKom
obcTaHoBKkM B uexax. Mpu nx
nepepaboTke 0TX0O40B NPOCTO
HeT. BaxHo 1 TO, 4TO Npu Uc-
nonb3oBaHum TAlN B 1,5 pasa
noBbILLIaeTCHa KOpPUUMEHT
MCNnonb30BaHUA MaTtepuana,
B 20—30 pa3 cHuxaeTcs
TPYAOEMKOCTb N3FOTOBNE-
Hus peTtanei (1—3 MUHYTHI
BMmecTo 30—60 MmuHyT). Ong
paclumpeHus obnacTen npu-
MeHeHnqa BegyTca pa6OTbI no
C034aHuIo TepMoanacTonnia-
CTOB C TEMMNEepaTypoOn 3KC-
nnyataummn oo 150°C.

B nepuopn pa3paboTku ca-
monéta T-50 OKB «Cyxon»
noctasuno nepen BMAMom
3apavy paspaboTtaTb repme-
TN3NpyLWmMn matepman ons
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KpynHorabapuTHbIX KOHCTPYK-
LM TONJIMBHbLIX EMKOCTEN,
oTcekoB dlo3ensxa n gpyrux
oetanen n3 Metaninyeckmx
MM KOMMNO3ULUMOHHBIX MaTe-
puanoB. CNoXHOCTb 3akso-
Yyanacb B TOM, YTO 3a30pbl HA
conpsraemMbiX NOBEPXHOCTSAX
MOrin 6biTb pa3HbiMU. Fep-
MEeTU3NPYILWNA Mmatepunan
coenanu B BUAE 31aCTUYHOMN
neHThl TonwwHom ot 0,5 no

3,5 MM 13 MmoauduULMpPoBaH-
HO KOMMNO3MLUUX TUOKOJSO-
BOro onuromepa. Matepwua-
Ny npucesounn 0603HavYeHne
BIrM-J1. 3aBynkaHn3oBaHHas
NleHTa BblaepxmBaeT 6e3 pas-
pyLueHuns yaenbHoe faBneHve
cBbiwe 300 kr/cm2. BIM-J1
06ecneymBaeT B KOHCTPYKLMSX
KOMMNEeHcaumio HEPOBHOCTEN,
KPUBU3HbI, LLEPOXOBATOCTUN
conpsiraeMbiX MOBEPXHOCTEN.

Mop, Harpy3kom y neHTbl BO3-
HukaeT addekT camocken-
BaHUS MeXAy €€ OTAENbHbIMUN
cnosimu, 4To obecneymBaeT
nosly4eHne repMeTuHHOCTU
CTbIKOB B LWBe. [epmMeTuK ad-
dekTrBEH B MECTax OONTOBbIX
M KNENaHbIX COEAVNHEHNI, pa-
B6oTaloLLmMx Npy TeMnepaTypax
oT-60 o +120°C B cpene BO3-
Ayxa, aBnaumoHHbIX TOnanBea
1 macna.

MACKUPOBKA
BKNIIOYAETCA KHOMKOMN

nocnenHee BpeMsa co3gaHo Hemasno

MaTepuanoB, CBOMCTBA KOTOPbIX MOryT
M3MEHSATLCS B LUMPOKMX Npeaenax B 3aBu-
CMMOCTW OT BHELWWHMX ycnoBuin. OanH U3 HUX
— Tak HadblBaeMas yMmHada nnéHka. Eé npo-
3PaYHOCTb MEHSIETCS, pearupys Ha BenninHy
3NEKTPMYECKOrO HaNPSXKEHUS, MPUTOXKEHHO-
ro K pa3HbiM y4acTkam. P heKT aneKTpoxpo-
Mu3ma (06paTMMOro okpalunBaHUS TOHKMUX
NAEHOK OKCUAOB NEPExXonHbIX METannoB B
xoAe 06paTUMBbIX ANEKTPOXUMUYECKUX peak-
LUniA BOCCTaHOBNEHUs — obecLBednBaHns)
BnepBble Obl1 onMcaH B cepeamHe 50-x ronos
npowsioro Beka. Torga 6b11M nccnenoBaHsbl
TOHKME PU3NYECKME MEXAHN3MbI, NexXallmne B
OCHOBE 3/IEKTPOXPOMHbIX 3P DEKTOB B MNEH-
Kax oKkCmaoB. BeiaiCHMNOCH, YTO B KayecTBe
3NEeKTPOXPOMHbIX BELECTB MOryT OblTb UC-
MoJSib30BaHbl HE TOJIbKO OKCUAbI NepexoHbIX
MeTansoB, HO U MHOIME OpraHnyeckme no-
JNIYNPOBOAHVIKN.

B o6uiem Bnae anekTpoxpomHas sven-
Ka npencrtaBnaseT coboi asa nNpo3payvHbix
3/1eKTPONpPOoBOASALNX CNOSA, 0ObIYHO Ha-
MblISEMbIX HA CUMKATHOE CTEKNO, MeXay
KOTOPbIMW HaxogMTCS CNOW 3nekTponuTa.
AKTUBHbIE cpeapbl (06paTMMO U3MeHsWwme
CBOIO OKpacKy B NMpoLEeCcce 31eKTPOXUMU-
4eCcKOro OKUC/IeHUs — BOCCTAHOBIEHUS)
NM60 HAHOCAT Ha NMOBEPXHOCTb 3NIEKTPO-
noB, nM6o BBOAAT B COCTaB aneKkTponuTa.
[Mpv nopaye noTteHumana Ha Katoae u aHoge
Takow A4enkmn NPONCXOAUT BOCCTAHOBNIEHNE
1N OKUCNEHNE aKTUBHLIX Cpen, B pe3ynbrare
4yero UBeT a4enku nameHsetcs. [Npu nogade
06paTHOro NoTeHLMana aHoA4 1 KaToa, MeHs -
I0TCA MecTaMn n suelika obecuBedYnBaeTcs.
Kazanocb, eweé HeEMHOro — 1 OKHa 34aHnn
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MOXHO OyneT 3aTEMHSATb HE C MOMOLLbIO
LUTOP WAV Xaso3K, a U3SMEHSS MPO3Pa4YHOCTb
CTekna NPoCTbIM HaxXaTnem KHonkn. OgHako
NnepBble 3N1EeKTPOXPOMHbIE YCTPOMCTBA Oblnn
0O4YeHb ManeHbknmu, Bcero 50 X 50 mm, n
Wb OTHOCUTENbLHO Npo3payHbiMKU. B TO
BPEMS He CyLLeCTBOBaANO TEXHONOIMN No-
JNlydeHUs1 NPO3PaYHbIX 3NEKTPONPOBOAALLMX
MOKPbLITUIM Ha NOBEPXHOCTU cTekna. MHTepec
K 3/1EKTPOXPOMHbIM MOKPbLITUSIM BEPHYJICA B
KOHue XX Beka, korga 6binm paspaboTaHbl
TEXHONIOTUWN NONYy4YEeHUS OeNCTBUTENbHO
NpPoO3payHbiX BbICOKONPOBOAALMX NMOKPbI-
TN (NOBEPXHOCTHOE COMPOTUBIIEHNE HE
Bbille 7—20 OM/kBagpaT) Ha NOBEPXHOCTU
CUNKaTHbIX CTEKON. OHM MoK NponyckaTb
6onee 80% napatoulero Ha HUX ceeTta. lMo-
ABUNNCbL U NepBble AeNCTBYOWME MOAENN
3/IEKTPOXPOMHbIX OKOH.

VlccnepoBaHnus, NpoBeaAEHHbIE cneunanm-
ctamn oupmbl TTE — nepBon pOCCUNCKOM
dupmbl, pa3dpaboTaBLUe N OCBOMBLLEN Bbl-
MyCK 3N1eKTPOXPOMHbIX OKOH, — MoKasasnu, 4To
MX MCNOJIb30BaHME CYLLECTBEHHO CHUXaeT
yTomnsiemocTb onepatopos MK v noutn Ha 40%
YMEHbLLUAET 3aTpaTbl HA KOHOULIMOHNPOBAHWE.
OanH 13 aBTOPOB Pa3pabdoTKM U3rOTOBU 1EeK-
TPOXPOMHbIE OYKUM, KOTOPbIE NPU USMEHEHUN
BHELLHEN OCBELLEHHOCTU NOAAEPXMBANN MO-
CTOSIHHbI YPOBEHb OCBELLEHHOCTU rnas. Oukm
npegHasHayeHbl ons sogutenen. Bo Bpems
MCMbITaHUN WOMEP exasl B CONHEYHbI AeHb
no gopore, o6caxeHHo aepeBbsiMin. Kaxapii,
KOMY MPUXOOUI0Ch NMyTeLecTBOBaTb MO TakMm
[oporam, 3HaeT, Kak yTOMASET 1 pasgpaxaeT
MOCTOSIHHOE MeJIbKaHbe COJTHEYHbIX NATEH. Mo
0T3blBaM UCMbITaTENS, NPenMyLLecTBa anek-
TPOXPOMHbIX O4KOB OH OLL€HWI1, NNLLb KOrAa nx
CH$11 — O4YKM NPaKTUYECKN NOSIHOCTbIO HNBENN -
poBanu pasHULLY B OCBELLEHHOCTM COSTHEYHbIX
1 TEHEBbLIX Y4aCTKOB.

OpHako UCcnonb30BaHME CUIMKATHbIX CTE-
KON CYLW,EeCTBEHHO OrpaHnyMBaeT avanasoH

29




® HAYRA H ;RU3HD

BECTH U3 UHCTUTYTOB, NABOPATOPHIl

NPUMEHEHNS 3IEKTPOXPOMHOIO OCTEKJIEHUS.
Bonblwion BeC (MMHMManbHasa TOJWMHA CU-
nukaTHoro crekna 5—9 mm) He no3BonseT
MCMoNb30BaTb €ro AN OCTEKNEHUS aBTO-
TpaHcnopTa, a BbiCOKas XpPynkoCTb cTekna
MOXeT NOBPEeAUTb rna3a BoauTens npu
aBapumn. Kpome Toro, cpok cnyxobl 31eKTpo-
XPOMHOIrO OCTEK/IEHUA Cenyac orpaHuyeH
TpemMs — NATbIO rogamMu.

Cneuuvannctel BUAMa npegnoxunmn
MCcnonb30BaTb AN HaNblIEHNS 3N1EKTPO-
MPOBOASILLLEr0 CNOA NPO3PaYHYI0 NONNITU-
neHtepedTanaTHylo nNnéHky. B pesynbrate
10-neTHNX nccnepoBaHui paspaboTtaHa
TEXHONOMMNSA MOJSy4EHUS NPO3pPaYvHbIX 3eK-
TPOAOB Ha rMbKOM MoNMMEpPHoOI MmaTpuue.
MOXHO C yBEPEHHOCTbIO CKa3aTb, 4TO cne-
unannctel BUAMa nsrotosunu nyywve B
MUPE MO COOTHOLUEHUIO CBETONPONycKaHue/

NOJIUMEPBLI ANd ABUALUUN

M HE TONbKO

NMPOBOOMMOCTb MNEHOYHbIE dnekTpoabl. Vc-
MoOSIb30BAHNE MOHHOIO aCCUCTUPOBAHNSA ANS
HanblIEHUS CAENano 3T 31EKTPOabl YCTON-
YMBbIMU K 3NIEKTPOXUMUYECKOWM KOppo3un. B
HacTosLLLEE BPEMS B MHCTUTYTE paspabaTbl-
BalOT r’MOKNE 3/1EKTPOXPOMHbLIE YCTPOICTBA
019 OCTeKNeHUs neTtaTefnbHbLIX annapaTos,
aBTOMOOUNe, axT. o cpaBHEHUIO C CUN-
KaTHbIMW CTEKNIaMW 3TU yCTponcTBa OyayT
B 3—8 pas nierye npu NOJSIHOM COXPaHEHUN
CBOUX PYHKLMOHANbHbIX CBOMCTB.

JaHHble pa3paboTky C MUHUMAIBHOM MO-
ondurkaumen MoOXHO UCNoNb30BaTbh N N4
CO30aHNS MaCKMPOBOYHbIX MOKPbLITUA, KOTOPbIE
Nno CurHasny oneparopa N3MeHsI0T CBOM LIBET.
[MosiBnsieTcs BO3MOXHOCTb NOACTpamBaTth KO-
3O PUUMEHT OTPaAXKEHUS MOKPLITUSA NOA KO-
dUUMEHT OTpaxeHus noactunaowero ooHa u
pa3MblBaTbh KOHTYPbI MackupyemMoro oobekTa.

nokKpbITNA obecneynBaioT
3alaHHble CcneKkTpalJibHble

praHn3oBaHHbI cnewum-

anbHO onsa pas3paboTku
M MCNbITAHMN aBUALMOHHbIX
maTtepuanos BUAM Hukorga
He orpaHuymMBasncs TONbKO
aTon paboTton. Co3gaHHbIe B
MHCTUTYTE PYHKUNOHANBHbIE
Marepuanbl HaxogaT npume-
HEeHMe BO MHOImMx oTpacnax
TeXHUKN. bonblion 06BLEM
pabot B BUAMe npuxogut-
CA Ha HeMeTalim4yeckmne un
nonnMepHble MmatTepunanbl.
3neck 6bina pa3paboTaHa He
MMelolas aHanoros B Mmpe
nanybHas amManb XON0OHOW
cywkun KO-5189 pna aBuna-
HocueB. CocTaB, NPUroToB-
JIEHHbI HA OCHOBE KPEMHWIA-
OpraHnyYyeckmnx coeauHeHun,
CMHTE3NPOBAHHbLIX B CAMOM
MHCTUTYTe, 3awuwaeT oT
3P03nM TENNO3ALUMUTHBIE MIN-
Thl NONETHOM Nanybbl kpence-
pa v He paspyLluaeTcs CTPYEN
BbIXJIOMHbIX FA30B ABuraTenen
CaMOJIETOB BEPTUKANBHOIO
B3nérta. C 2004 ropa npo-
n3eoacTeo amann KO-5189
BO30OHOBNEHO, U €10 yXe
okpalleHa nanyba TSXENnoro
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aBMmaHecylLero kpemncepa
«Apmunpan Ky3Heuos».

B nponsBoacTee n1akoB un
Kkpacok (JIKIM) xopowwue pe-
3ynbTaTbl AAET NPUMEHEHME
HaHoTexHonorum. Ncnonb3o-
BaHME HAHOYACTUL, PA3NINYHOM
npMpoAbl NO3BONSIET LiENeHa-
npasfieHHO MOANPULMPOBaTb
marepuarbl 1 Nnosy4yaTb HOBblE
nonesHble ceoncTra JIKI. Tak,
Hanpumep, nocne BBegeHUs
BO GTOPNONNYPETAHOBbIN NaK
Bcero nuuwb 0,05% yrnepon-
HbIX HAHOTPYOOK (YHT) mMuHu-
MaJibHOE 3Ha4eHME MPOYHOCT
Ha OTPbIB MPEBLICUIO Makcu-
MaJibHOE 3Ha4eHME MPOYHOCT
naka 6e3 HanoJIHeHUs1 HaHo-
yactuuamu. MiccneposaHus
aare3noHHbIX CBOMNCTB Takux
MOKPLITUIA NpoBeaAeHbI B BUA-
Me coBmecTHO ¢ VIHCTUTYTOM
NPUKIAAHON XMMMNYECKON du-
3ukn PAH (HepHoronoska).

Beeaerue dpynnepeHaC,, c
MPUBUTBIMU N30LMNAHATHBIMM
rpynnamm Bo dTopnonnmep-
HYI0 KOMMO3MLNID 3aMETHO
coKpaTuiio Bpems BbiCbixa-
HUSA Kpackn. Kpome Toro,

XapakTepUCcTUKM U BbICO-
KYyl0 aTMOCPEpPOCTONKOCTb
(no 20 neT), CTONKOCTb NO
OTHOWEHUKO K MmacsiaM N TO-
nnvey. HoBble maTepuanbl
npmobpenn yCToM4MBOCTb K
OuonoBpexaeHuam. (dmanm
nony4mnn obosHavyeHus BO-
69 n B9-69K.) OHM npakTn-
4yecku No BCEM MokasaTensm
B 1,5—2 pasa npeBocxoaaT
aHaNoOrM4HbIE OTEYECTBEHHbIE
M UMMOPTHbIE MNOINYPETAHO-
Bble aManu.

PaGoThl B MHTEpECcax aBna-
LI,VIOHHOI7I MNPOMBbILLJTIEHHOCTH,
BKJIlO4As 3aka3bl BOEHHOIO
BEeOOMCTBa, YpeE3BbIYANHO
OOpOrn v TpyooeEmkun. Tem
BaXKHee caenartb Ux pesyrb-
TaTbl 4OCTYMHLIMU A5 FPax-
[AHCKNX OTpacnen NpoMmbILL-
neHHoctun. (PasymeeTtcH,
B TE€X Cny4asx, Korga 3To
nonyctumo.) Bot xopowwuni
npumMep: npu padboTe C BECb-
Ma oopormnMn oUCKpPEeTHbIMA
BOJIOKHaMW ONnd cneunasnbHbIX
NOKPbLITUIA HEM3BEXHO OCTa-
loTca oTxoabl. Okaszanocs,
YTO MX MOXHO MUCMONb30BaTh
B KQYeCTBE YMPOYHSIOLWMNX
3/IEMEHTOB N B MOKPbLITUAX
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ITany6a asuanecyusezo kpeiicepa «Admupan Kysneyo6» Hadénno 3auuwena om aposuu amanvio Ha
0CHOB€ KDeMHUILOP2AHUYEeCKUX COeOUHEeHUU.

ObITOBOro Ha3HayeHus. Bo-
[OHO-ONCNEePCUOHHYIO KPacKy
C NOBbILLEHHOI 91aCTUYHOC-
Thi0, aPMUPOBAHHYIO TaKMMU
BOJIOKHAMW, MOXHO PEeKOo-
MeHAoBaTb AOJI1 PEMOHTA
dacapoB 3gaHUin. ImManb

HE COOEepXnT pacTBopuTe-
nemn, He MeHseT CTPYKTYpY 1
CBOWCTBa NoA BO34eNCTBUEM
oTpuuaTeNbHbIX TEMMEpPaTyp,
akonornyeckn 6esonacHa,
CPOK €€ XpaHeHUs npakTn-
4YeCkU He OrpaHuyeH, a LieHa

conocTtaBMMma C LeHaMu Ha
00bl4HbIE aManu. Masno Toro,
ob6pasytoueecs nokpbiTne
OTHOCUTCH K TpyaHocropa-
ownumM n cnaboabiMsaWmnm
(ocTaTo4HOE ropeHune y Hero
MOJIHOCTbIO OTCYTCTBYET).

MACTblI SALLNLWAIOT
OT KOPPO3UMU

BCTpOVITeﬂbCTBe, MaLINHOCTPOEHUN, aBU-
aumMm LULMPOKO NPUMEHSIETCA cBapka. OToT
3amMevartesibHbl TEXHONIOTMYECKUIN MPUEM, K
COXaneHuto, MeeT pag cnadbix MecT. Mpex-
[.e BCEro, B 30He CBAPHOIO LLIBA NM3MEHSAIOTCSA
CBOMCTBaA MeTanna — WUHOrga o4YeHb cylle-
CTBEHHO. [TOMNUMO N3MEHEHNSA MEXAHNYECKMX
CBOWCTB MOXET CYLLLECTBEHHO YXYALINTLCS
KOPpPO3MOHHAsa CTOMKOCTb Matepuana. A,
ckaxeMm, Npu cBapke BHaxNEcT (koraa cea-
puBaeMbie JINCTbl HakNaabiBAOTCA APYr Ha
apyra ¢ HeGobLWNM NEPEKPLITUEM) BO3HU-
KaeT PUCK KOPPO3MOHHBIX MOBPEXAEHUN He
TOJIbKO CaMOro CBapHOro LLUBA, HO 1 MOBEPX-
HOCTEN BHYTPW HaxnécTta. PacnpocTtpaHeHo
3a6nyXxaeHne, 4TO HaxJIECTOYHbIE CBapHbIE
COEOMHEHNS MOXHO 3alUTUTb, NOKPAcuB
WX CHapyXwu no KOHTypy. OgHako onbIT 3KC-
niayartauum aBMauyuioOHHOM 1 APYron TEXHUKN
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noKasbiBaeT, YTO Takasi 3alumTa HeHaeXHa.
3alUNTHBIV CNO BCNEACTBUE €ro XPYNKOCTU U
cnaboii agresuu paspyluaeTcs. B pe3ynbtate
KOPPO3VOHHbIE MPOLLECCHI NPOTEKAIOT BHYTPU
COEOVHEHNS O4EHb MHTEHCUBHO. N5 3aWMThI
CBapHbIX coeamHeHuii B BUAMe cospaHsbl
AHTUKOPPO3NMOHHbLIE CBAapO4YHble COCTaBbl
(nacTtbl) MCM n KCIM. Ux npMmeHeHne noBbl-
LwaeT KOPPO3NOHHYIO CTOMKOCTb METannoB
1 CNJIaBOB CBApHOro Haxiécta 6onee 4Yem B
10 pas.

Takune cocTaBbl 0651a4a10T TEPMOCTOMKOCTBIO
no 150 (NCM-2) n 300°C (KCM-5). NMocne Ha-
HeCceHus cocTaBa Ha NOBEPXHOCTb MeTanna
CBapKy MOXHO NPON3BOAUTL B TEYEHUNE CY-
TOK. MacTbl 06/124a10T BEICOKUMMW 3aLLUTHBIMA
CBOMCTBAMMU NpU NOObLIX KNIMMaATUYECKUX
ycnoBuax. M1 BOT 4TO eWwé OY4eHb BAXHO:
LeTanu n y3nbl, CBapuBaeMble C NPUMeHe-
HMEM NacT, MOXHO NoaBeprartb PasiNyHbIM
rabBaHM4YeCK1M onepaunam.

Kaunvma'r TeXHU4YeCKUxX HaykK
JNlapuca HYYPCOBA.
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KAK CO3OABAJIN «<BYPAH»

15 Hosi6pss 1988 roga Ha kocmoapome
BalikoHyp npon3owsio cobbiTue, KOTOpoe
Ternepb Ha3blBalOT CTAPTOM OTEYECTBEHHO-
ro MHOropa3oBoOro KOCMU4Yeckoro kopabss
«bypaH». Cyabba ero apamartnyHa — rnocse
€ANHCTBEHHOro opbuTasbHOro rnosaéra B aB-
TOMaTnyeckom pexmme «bypaH» okasasics
HeBOCTPebOBaHHbLIM, & BCS NPOrpamMma cBép-
HyTa. Ho octanuce HapaboTku — yHUKAa/IbHbIE
marepualsibl, COBEPLLUEHHbIE TEXHOIOMU U KO-
J10CCasIbHbIN OMbIT KOonepaLun nccaenoBare-
J1evi, MalLMHOCTPOUTe Ier, aBnaTopoB. 3abbiTb
06 3TOM — MPECTyrnieHne, He UCoJL30BaTh
— 71yrnocTb.

Cosparensim «bypaHa» — MHXeHepam,
KOHCTPYKTOpaMm, TexHosI0ram, pabo4ymm rnpu-
LUJIOCh BNepBble pelartb MHOXECTBO U UC-
C/1eA0BaTENILCKUX, N TEXHOIOMMYECKUX 3aay.
Ha cotpygHukoB BCcecow3HOro nHCTUTyTa
aBmaLnoHHbIX matepuasnos (BUAM) nerna
OCHOBHasl TSXKECTb pa3paboTKy TePMOCTOMKUX
W TEenI0U30/1LMOHHbLIX MaTtepuasioB. bes Hux
nosnétr MHoropa3oBoro kopabsnsi Obia Obl HE-
BO3MOXEH.

BcepeAI/IHe aBrycra 1987 ropa B HI1O
«DHeproManI» MIpoOIIAO COBelllaHUe Py-
KOBOAUTEAEH OPraHMU3allui, Y4aCTBYIOLIUX
B co3panuu «BypaHa». [TpeacepaTeAbCTBOBAA
lenepaabnubiii pupekrop HITO akapeMuk
B.Il. I'nymko. B noBecTke pHS OBIA BCETO
OAWH BOIIPOC — O roToBHOCTH «BypaHa» K
TIOAETY.

IaBHEBIN KOHCTPYKTOP «Bypana» — rene-
paabHBIM pAupekTop HITO «Moauus» Iheb
EBrenbeBmd AO3UHO-AO3MHCKUM U AUPEKTOP
TYIIMHCKOrO MAIIHHOCTPOUTEABHOTO 3aBOAA
CypeH I'puropbeBud ApyTIOHOB AOAOKHUAH,
YTO KOMIIA€KCHas IporpaMma OoTpaboTKu
Kopabas «BypaH», OT MaTepHuarOB, Y3A0B,
IprOOPOB U arperaToB U A0 KOPAOAS B IIEAOM,
BLITIOAHEHAa IoAHOCThI0. CoBelllaHue MpH-
HSIAO pellleHue, 9To «Bypan» K TOAETy TOTOB.
Bce mpucyTcTByIOmye PyKOBOAUTEAN ITIOA-
HUCcaAu MPOTOKOA; oT BUAMa noanucs mo-
CTABUA 3aMeCTUTEAb HaYaAbHUKA NHCTUTYTa
B. T. Munakos.

TouHoCTH papu 3aMeTuM, u4To 15 HOSOpPSA
crapToBan He IIpocTo «BypaH», a MHOTOpaso-
Basg kocmuueckas cucreMa (MKC) «Oneprusi-
Bypan»: KOCMUYECKUN YeAHOK BEIBOAMAA Ha
OpOUTy MOIIHENIIas Ha TO BpeMs paKeTa
«OHeprus». Yepes 209 MUHYT ITOCAE CTAPTQ,
COBEPIINB ABa IIOAHBLIX BUTKA BOKPYT 3€MAH,
«BypaH» B aBTOMaTU4YeCKOM pe’kuMe IIpU-
3eMAMACS Ha B3AETHO-IIOCAAOYHOM IIOAOCE
Batikonypa. ITo3apu ocTarucCh 1eCTHAALIATH
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AeT HaNpsKEHHON paboThl OTPOMHBIX KOA-
AEKTHUBOB II0 BCell cTpaHe.

Bepuémcsa B Hauanro 1970-x ropos. CoBert-
CKasl IporpaMMa pPa3BUTUS KOCMUYECKUX
HNCCAEAOBAHUH He IIpeAycMaTpuBara B 000-
3pUMoOe BpeMs CO3AaHUS MHOTOPa30BBIX
Kopabaeit. Opnako akTuBHBIE paboTel HACA
B 9TOM HallpaBACHUU IIPUBAEKAAN IPUCTAAD-
HOe BHUMaHWe OTE€YEeCTBEHHEBIX CIIeI[UaAl-
cToB. BepoMcTBa, TprYacTHRIE K KOCMUYECKIM
IIporpaMMaM, OTHOCUAUCEH K MHOTOPAa30BbIM
cucTeMaM BecbMa cKenTudecku. OCHOBaHUMI
K ToMy OBIAO HeMano. [Ipexxae Bcero, OAHO-
pa3oBBle CUCTEMBI AOCTABKU I'DY30B Ha Op-
OUTY CyIIIeCTBEHHO AellleBAe MHOTOPAa30BhIX.
Kpowme Toro, npepnpusatus MuHUCTEPCTB
ABUAIIMOHHOU IIPOMBIIIIAEHHOCTH U 001I1ero
MaIIHOCTPOEHUST OBIAM IIAOTHO 3arpy’KeHbI
paboTol, U pe3epBhl AAST PaOOTHI IO MHOTO-
Pa30BBIM KOCMHYECKUM CHCTeMaM ITpaKThde-
CKU OTCYTCTBOBAAM.

Tem He MeHee B Hauaae MapTa 1972 ropa
(Bcero uepes mecsil nocae Hayanra B CIIA
pabot 1o uporpamme Space Shuttle) B Boen-
Ho-IpoMbIIAeHHOU Komuccuu (BITK) Tlpe-
3upuyma Coseta MuHuctpo CCCP nporiro
coBelllaHNUe, Ha KOTOPOM BeAyliue clielina-
auctel HHUKMMair (MuHBCTEPCTBO 0O6IIEro
mamuHoctpoenus), HWN-4 (MunucrepcTtBo
oboponsl), npeacraButean BBC u I'haBHoro
ynpaBareHus kocmuueckux cua ('YKOC)
IOAPOOHO OOCYAUAU BOIIPOC O CO3AAHUU
MHOTOPa30BOM KOCMUYECKON CUCTEMEI. YKe
17 anipeas BBIIIAO TOCTaHOBAEHME Ne 86, u ¢
3TOTr0 BpeMeHHU pabOTHI 10 HeM OKa3aAUCh ITOA,
noctogHHBIM KoHTpoAeM LIK KITCC u BIIK.
B KoHIIe alpeAsi COCTOSIAOCH OOABIIIOE 3ace-
AaHUe, Ha KOTOPOM I'AaBHbIe KOHCTPYKTOPEI
U pyKOBOACTBO Muno6memara — B. I'T. Mu-
muH, B. H. Heaomeri u B. IT. Ihymiko o6cyau-
Au mpobaeMbl pa3dpaboTku MKC. Mx 6BIA0
HECKOABKO.

1. MHOropa3oBsle CUCTEMEI CYILLECTBEHHO
IIPOUTPHIBAIOT 10 3(P(EKTUBHOCTH U CTOMMO-
CTH OAHOPA30BBIM PaKeTaM-HOCUTEASM TIPU
BBLIBOAE TIOAE€3HBIX Harpy30K Ha OPOUTEL.

2. Heo6x0AMMOCTE BO3BpaTa KOCMUYECKUX
annapaToB C OPOUTHI AAST BTOPUYHOIO UCTIOAB-
30BaHMs OTCYTCTBYeT.

3. o 3axkatouenuto I'YKOC u BBC Herno-
CPeACTBEHHOM BOEHHOU YIPO3bI OT CO3AaBa-
emoii B CIIIA MHOTopa3oBOM CHCTEMEI HET,
XOTSI — B AOIOAHEHHE K CYIIeCTBYIOIUM

@0TEYMECTBO
CTpaHuybl UCTOPUK
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ITocewenue munucmpom o6oporvt CCCP []. . Yemunosvim TYuuHcK020 MQWUROCMPOUMENbHO20 3A60-
0a. Cnesa nanpaso: U. K. 3eepes, I. E. JIosuno-JIosunckuii, C. A. Agpanacves, [I. D. Yemunos, H. C. Cu-
naes, JI. B. CmupHros, I1. C. Kymaxo8 y @prosensxra aHanoza opbumanbHozo Kopabas « Bypaw».

TpaHCIOPTHEIM — BoeHHble MKC moryT
OBLITH CO3AAHEI.

4. YTo6BI OIPEAEAUTDb KPYT 3aAay, pelllae-
MBIX 9TOU CUCTEMOM, HEOOXOAUMO CEPHLE3HO
eé npopaboTaTh HA YPOBHE TEXHUUYECKUX
IPEAAOSKEHUN.

Cropsl BEI3BIBAAW MHOTHIE MOMEHTHI, B 4acCT-
HOCTU pa3Mep uspeAuss. OAHU CIeITUaANuCThI
CUMTaAH, 9TO Macca IIOAe3HON HArpy3KH IIpU
BLIBEAGHHMH Ha OpPOUTY AOAKHA COCTABASTH
35—40 ToHH, a IpH CITycKe ¢ OpOoUTEL — 25—30
TOHH. AASI TAKOM Harpy3KU TpeOyeTcst HOBBIN
MOIITHBIN HOCUTEAD, U IIPEATIOAATaAOCE, YTO UM
MOJKeT cTaTh pakeTa H-1, paboTel Hap, KOTOPOH
LAY IIO AYHHOM nporpaMmme (cM. «Hayka u
Ku3HB» NeNe 4, 5, 1994 r.). Apyrue moAaraay,
YTO CTapTOBasl Macca Kopabas He AOAKHA
npesBblIaTh 20 TOHH, U, CA€AOBATEABLHO,
TIoAe3Hasi Harpy3Ka OKa3bIBaAach He Goaee
NISATH TOHH. AAS TaKOM CHUCTeMBI TOAMAACH
pakera YP-500 («IIpoTon»). OpHaKO aHaAn3
rabapuTOB U I'PY30IIOABEMHOCTH aMepUKaH-
CKOI'0 YeAHOKAa ITOKa3aA, YTO OH, B IPUHIIHIIE,
MO>KEeT CHUMATh C OPOUTHI allllapaThl « AAMa3»
(on xxe «Caator») u «Coro3» maccou 17,8 u
6oAaee 6 TouH cooTBeTcTBeHHO. CCCP B Takoi
CUTyallul AOAKeH OBLIA UMeTh apeKBaTHBIMN
IO TeXHUYECKUM llapaMeTpaM almapar.
OTO CTAaAO KAIOUEBBEIM MOMEHTOM B pacdére
rabapuUTOB OTE€YeCTBEHHOTO OPOUTAABHOTO

KOpabAs.

ITpu pemenun Bopoca — AeAaTb KOPabAb
«OOABIINUM» UAM «MAaA€HBKUM» — OIPEAe-
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AEHHYIO POAB CBHIIPAAO U TO, YTO B 0060HX
BapHUaHTaX HayyHbIe ¥ KOHCTPYKTOPCKHE
3aAa4YM BeCcbMa CXOXHU. BepAb U AAST TOTO U
AASI APYTOTO IIPUXOAUAOCEH CO3AABATh Te-
MAO3AIUTHBEIE MaTepuaAbl, 06eCcIeuYnBaTh
a’%pPOAPOMHYIO IIOCAAKY, OCBauBaTh HOBHIE
BUABI TOTIAMBA (ITPEATIOAATAaAY UCIIOAB30BATh
SKUAKUM BOAOPOA). Aa U BpeMsi, HEOOXOANMOe
AAS pellleHUs 3TUX 3aAay, He 3aBUCUT OT
rabapuTOB KOpPaOAs (B IIpepenrax pa3MepoB
peaAbHBIX KOHCTpyKIMI). Hy 1, KoHeuHO, 1o
CBOUM TIapaMeTpaM OTeueCTBeHHas CUCTeMa
He AONKHA IIPOUTPHIBATH «aMEPUKAHILY».

3apaya ObIAa CAOJKHOU, U 9HTY3HUACTOB, JKe-
AQIOITUX €€ PelInTh, He HAXOAUAOCE. OAHAKO
KOTAQ aMepPUKaHCKUY YeAHOK «HBIPHYA» HaA,
MockBoM ¢ OpOUTEI A0 BEICOTEL BCero 80 KM,
a 3aTeM MOBTOPHUA ATOT MaHEBP, HAIIAUCH
U JKeAaroll[ue, U CPEACTBa, W, KaK Tenepb
MIPUHSITO TOBOPUTH, «AAMUHUCTPATUBHBIN
pecypc». BOeHHBIM CTano IMOHATHO, YTO IIO-
AOOHasT CHUCTeMa BIIOAHE MOJKET, 0 CAOBaM
akapeMuka M. B. Keapplnna, «BBEIIYCTUTH
nAaThOPMY TAe-HUOYAB Hap APpXaHTeAbCKOM
¥ CIIOKOMHO YHUTH B CTOPOHY, @ BB He yCIIeeTe
He TOABKO €€ COUTB, pAaKe OOHAPYKUTB TOA-
KOM He ycIeeTe».

U Torpa BMeIIaAcsi MUHUCTP OGOPOHEL
mapiiaa A. @. YCTUHOB, TTOCAE YETO BHIIMIIEA
npuka3s MuHaBuanpoma Io «uspeAnto 305»
(Tak B mpHKa3e ObIA 0OO03HaueH «Bypan»). B
HEM IIPEATTNCHIBAAOCE IPOBOAUTD BCEe PaGOTHI
10 TENIAO3AIIUTE, U OCOOEHHO I10 €€ TAaBHOMY

«Hayka n ;kuann» No 6, 2012.



MaTepuary — KepaMHYeCKUM IIAWTKaM, KO-
TOPBIX HET B CTPaHe (BCe IIOHMMAaAH, ITO 3TO
caMoe y3KOe MeCTO), U APYTHUM 3AeMeHTaM
IIOKPBITHS KOPITyCa.

Emé Ha cTapuM MOCTAaHOBKU 3aAa4U OBIAO
SCHO, 4To «BypaH» AOAKeH coueTaTh B cebe
CBOMCTBA OOBIYHOTO aTMOC(HEPHOTO CAMOAETA
1 OpOUTAABHOTO KOCMUYECKOTO KOpPabAs, uTo,
€CTeCTBEHHO, BEI3BIBAAO AOIIOAHUTEALHEBIE
TPYAHOCTHU IIPUA IPOeKTHPOBaHUU. OCOOEHHO
OCTPO 3TO KOCHYAOCH IIOAGOpPa MaTePUAAOB.
B pomoaHeHme K OOBIYHBIM aBUAIMOHHBIM
TpebGOBAHUSAM — IIPOYHOCTH, HEBLICOKOMY
YAEABHOMY BECY, KOPPO3UOHHOM CTOUKOCTH,
TEXHOAOTUYHOCTUA — AOOABHUAOCH €I11€ OAHO:
CIIOCOOHOCTH MaTepPHUAAOB PabOTaTh B OYEHb
HINPOKOM AMana3oHe TeMIlepaTyp, OT KpHOo-
reHHbIX — 130°C A0 «1IA@3MeHHBIX» + 1600°C,
a To u BhIlle. KoHeuHO, Takue TpeOOBaHUS
TIPEABSABASIAICE B OCHOBHOM K MaTepHasaM
TEIIAO3AIIUTLI ¥ AUIIL HEKOTOPBIX BHEITHUX
KOHCTPYKTHUBHBIX 9A€MEHTOB, HO OT 3TOTO
3ajpada He CTaHOBHUAACK ITpoire. PemaTs mpo-
OAeMy IIDEACTOSIAO Bcecoro3HOMY MHCTUTYTY
aBMAITMOHHLIX MaTePUaAOB, UTO, BIIPOYEM,
ecrecTBeHHO: BUAM OBIA (M OCTaéTCA 110 celt
A€HBb) TOAOBHBIM IIPEATIPUSATHEM I10 pa3paboT-
Ke, UCTIBITAHUSM U TaCIIOPTU3aIuK MaTepHua-
AOB KakK AAS aBHAILMY, TaK U AA KOCMOCA.

KorAa B HITO «3OHeprusa» NpUCTYIUAU
K co3paHuio «Bypana», cmenmuaAucTsl
BMAMa yke BeAr pa3pabOTKHU TEMAOU30-
AUPYIOIIAX MaTepPUaAOB. VX OCHOBOU OBIAU
HUTEBUAHBIE KPUCTAAABI TYTOIAGBKUX CO-
eAUHEeHUU: KapOupa U HUTPUAA KPEMHUS,
OKCHAQ AAIOMUHUA U APYTUX. 12 anipead 1977
ropa B BUAMe ObIA U3AQH TPUKA3 O CO3AaHUU
TEIIAO3AIIUTHL AAS «BypaHa», a 3aMeCTUTeAb
MUHUCTPA aBUAIJMOHHOW IPOMBIIIIA€HHOCTHI
N. C. CuraeB NOCTAaBUA 3aAa4Yy BBITYCTUTH
IepBble CTO KepaMUUeCKUX IAUTOK K AeKa-
Op1o.

BykBaAbHO C IEPBBIX IIAaroB PabOTHI HaA
NpaKTUYeCKU BCeMU MaTepUaraMU AAS
«bypana» — Aubo paspaboTaHHbBIMU B BI-
AMe, A60 TIPOIIEAITUMY TaM UCHBITaHUS U
MaCIOPTU3AlNI0, — CTAAO SICHO: IPOOAEMY
MOJKHO PeIIUTh TOABKO B KOMIIAEKCe. Bepb
MaAO pa3paboTaTk TeIAO3AIUTHEIN MaTepu-
an, HaAO CO3AATh TEXHOAOTUIO €r0 U3TOTOB-
AEHHSA B 3aBOACKHX YCAOBUSX, IDUAYMATh,
KakoM (pOpMBI AOAKHEL OBITH S9AE€MEHTHI Te-
MIAO3AIIUTEI, CyMeThb CAEAQTh IAUTKU TAaKUMU,
YTOOBI OHU 0OecIeYnBaAl He TOABKO TeIIAO-
BYIO 3alIUTY HECYIIUX KOHCTPYKIIUN KOPaOAs,
HO U ero adpoAMHAMUKY. Kak 3akpenuThb
TENAO3AIUTY Ha IOBEPXHOCTHU IIAAHEDPQ, 3a-
Adda TO’Ke He TPUBUAABHAA: KO3(DMULIUEHTEL
TEMIIEPATyPHOTr'O PACHINPEHUI METAANA U Ke-
PaMUKU CYIIeCTBEHHO PA3HATCS, IIAUTKA JKe
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He AOAJKHA OTPBIBATHLCS OT KOPITyca. 3aAady
PEIINAY, ITPOAOSKUB IIAACTHUHEI CITEITUAABHOTO
deTpa MeXKAY KOPIIYCOM U IIAUTKAMU.

Pazmeps! 1 GOPMEBI IAUTOK AOASKHEI OBITH
TaKMMU, 4TOOBI IIPU Harpese (U COOTBET-
CTBEHHO pacClIMpPeHNN) OHU He Pa3pyLUIUuAT
APYT ADPYTQ, a IPU OXAQKACHUU MeKAY HUMU
He TOSIBASIAUCH OBl CAUIIIKOM IIUPOKHUE 3a-
30pBEl. MOXHO OBIAO YCTAHOBUTHL MEKAY
TIAUTKaMU AeDOPMUpPYyeMbIe BKAQABIIITH, HO
HUX elé MPEACTOAAO CO3AaTh. Ilpu cmycke
«Bypana» B aTMocdepe cuAbHee BCero Ha-
TPEIOTCSI HOCOBOU OOTEeKaTeAb U IIepepHue
KPOMKY KPHIABEB, U 006€CIeuYnTh UX IIpa-
BUABHYIO (p)OPMY MOT TOABKO OTHOCUTEABHO
TOHKUM, BeCbMa TePMOCTOUKUY, AETKUU U
NpPOYHBIM MaTepuai. Ha Kopabae umencs
AOBOABHO OOIIMPHBINM OTCEK IIOAE3HOTO
rpysa. MaTepuaa ero CTBOPOK AOAKEH
OBITH OYEHb AETKUM, JKECTKUM, IIPOUYHBIM,
COXPAaHATH pabOTOCIOCOOHOCTE IPU HU3KUX
KOCMUUYECKHUX TeMIlepaTypax XU IIPOYHOCTD
IIpY HarpeBe BO BpeMs IIOAETa anmapaTta B
aTMocdepe.

KpenuTts Tenro3ammTy Ha KOpITyce KOpabAas
MeXaHUIECKUMHU AeTAATMU HEAB3ST, TOAXOAUT
TOABKO KAeH. Ho ToAXOAsIIIIero Kaesi He OBIAO,
XOTSI HEKOTOpPBIe UCCAEAOBAHUS B CXOAHBIX
HaIlpaBAEHUSX IPOBOAUAUCE. [ToBepx TemnAo-
3aIIUTHl HY’)KHO HAHEeCTHU AONOAHUTEABHOE
TUAPO(OOHOEe MOKPHITHE, 3alullalolee
TIOPUCTYIO KEPAaMUKY OT BAATHU.

Bcé 3To0 — paneko He MOAHBIN IIepeueHb
3aAa4, KOTOphle BCcTaAu nepep BUAMowm B
paboTe Hap NIPOEKTOM «DHeprus-bypan».
Marepuaabl TenAO3alUTH «bypaHa» He
YCTyIIaAHM IO Ka4eCTBY aMepPUKaHCKUM, a
TIAUTKYA U HEKOTOPBIE APYTHE CYIeCTBEHHO
X IIPEBOCXOAUAH.

MHorue pAaHHBIe, BaKHBIE IIPDU Pa3paboTKe
MaTepHuarOB, UMEANCh AUIIb B TEOPUU U Pac-
4€Tax, U MPOBEPUTh UX 3KCIIePUMEHTaABHO
MOJKHO OBIAO TOABKO Ha peaAbHOM KOHCTPYK-
MU UAK €€ AeTarollleM MakeTe. Ho 4ToOwI
CO3AATh AeTalolMY MaKeT, HYy’)KHO CAeAaThb
MaTepuana. IToaydaeTcss 3aMKHYTBIM KPYyT, 1
332 AOBOABHO KOPOTKHUM CPOK IIPEACTOSIAO pe-
IIUTH MacCy HAyYHBIX ¥ WH)KEHEPHBIX 3aAa4.
[NepeuncAmM HEKOTOPEIE U3 HUX:

1. INpoBecTu pacuéTHBIe U IKCIIEPU-
MeHTaAbHBIE UCCA€AOBAHUSA BHEIIHUX M
BHYTPEHHUX IIPOIIECCOB U YCAOBUU TEIAO-
0oOMeHa, a3pOANHAMUUECKUX, aKyCTUIeCKUX,
BUOPALMOHHBIX ¥ APYTHUX Harpy30K Ha TeIIAO-
3aIIUTy.

2. OupepeAnTh TpebGOBaHMS K CBOMCTBAM
MHOTOPa30BOM TENIAO3AIIUThLI Ha OCHOBE IIPO-
THO3a YCAOBHM €€ DKCIIAyaTallHn.

3. Co3paTh HEOOXOAUMBIE MAaTEpPUAAHL,
pa3paboTaTh TEXHOAOTUIO U3TOTOBACHUS U
MOHTAa’Ka TEIIAO3AIIUTHLIX IAEMEHTOB.
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Opbumanvrolit Kopabas «Bypan» c pake-
moti-HocumeJsieMm « IHepeus» Ha cmapmosoil

nosuuyuu.
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4. VcnblTaTh Ha 3eMAe Kak
OTAEABHBIE SAEMEHTHI TEIIAO-
3aIIUTHl, TaK U €& caMy B
KOMIIAEKCe Ha IIOAHOpa3Mep-
HBIX (pparMeHTaX KOHCTPYK-
LMY OPOUTAABHOI'O KOPaOAs B
YCAOBUSIX, MAKCUMAABHO IIPU-
OAMPKEHHBIX K HATyPHBIM.

5. [IpoBecTu AETHBIE UCITHI-
TaHUSI HAaTYPHBIX SAE€MEHTOB
KOHCTPYKIIMH U TEIIAO3AIIUTEL
Ha caMoaéTax-arabopaTopu-
ax Na-18, Mul'-25 n kpyn-
HOMAacIITaOHBIX AETaIOIUX
Mopeasax «bop-4», KoTophle

IIOCAE 3aIllyCcKa Ha OopOuTy
PaKeTHBEIMU KOMIIAEKCaMH
coBepIIaAu OBl 3aTeM yIIpaB-
AsieMBIH IIAQHUPYIOLIUH CITYCK
B armocdepe.

an crnycke «bypaHa» B
aTMocdepe TeMnepa-
Typa HOCOBOTO OOTeKaTeAsl U IIepepAHuX
KPOMOK KPBIABEB MOJKET pAocTurath 1650°C.
M3roTaBAMBATEL 3TH AETAAU IPEANOIKUAY U3
YTAepoAHOTO MaTeprasda. OAHAKO UMEeBIINIH-
cg B KoHIle 1970-x rop0B MaTepuana OBIA ellfé
«CBIPOM», HeAOPAOOTaHHBIN U He OTBEUaA TeX-
HH4ecKuM ycroBusiM. Koraa B BMAMe paso-
OpaAuCch B TpeOOBAHUSX, NPEADSIBASIEMBIX
KOHCTPYKTOpPaMM K MaTepHuaAaM, IPUIIAOCH
OpraHM30BaTh OOMIUPHYIO KOOIEepaluio C
HECKOABKUMHU OPraHU3aIlusIMHU.

I'. E. A0o3uHO-/AO3MHCKUN pPEIIuA HOCOBOM
o0TeKaTeAb KOpabAsi AeAaTh TOUHO 110 aMepu-
KaHCKOU TeXHOAOTHH, HO U3 CBOUX MaTepua-
AOB. B KauecTBe apMUPYIOIIMIX HATIOAHUTEAEN
HUCIIOAB30BAAU YTAEPOAHYIO TKaHb YKM-8
paspabotku Hrpadur. AAsg oOIBKY Tpe-
OOBaACsl MaTepHUaA C BBICOKOM IIPOYHOCTHIO Ha
CABUT, U, YTOOBI CO3AATH ITONIEPEeYHbIe CBSI3U
B 3aTOTOBKE, PEIINAU €€ IpeABapUTEeAbHO
npowmusars. B VIHCTUTYTe CUHTETUYECKOTrO
BOAOKHA (BHMMCB) cieriuaAbHO AASL 9TOTO
pa3paboTarl YTAEPOA-YTAEPOAHYIO TKaHb,
KOTOPYIO MOJKHO OBIAO OOpabaTEIBATh Ha
PYYHBIX IPOIIWBHEIX MAIIWHKAX. TKAHb AAS
o6TeKaTeAs] CHadaAa IPOIIUTEIBAAU CBSI3YIO-
VM, ITOTOM PACKAAABIBAAM U ITPOIIUBAAU
YTAE€POAHOM HUTBIO, TAK)Ke pa3pabOTaHHOMU
Bo BHMHMCBe. OcHaCTKy AASL U3TOTOBACHUS
oOTeKaTeAsI CIPOEKTHUPOBAAU, CAEAAAU U
HarapuAM B VIHCTUTyTe aBUAIIUOHHBIX TEX-
"oaorutt (HUAT). Co3paHHBIN B pe3yAbTaTe
KOAAEKTHUBHBIX YCUAUM MaTepuais IMOAYUHA
"aspanue '/PABUIMOA, o HayaAbLHBEIM OyK-
BaM cAOB «I'PAduT», « Bam» u « MOAHUSI».

I'hnaBHBIM KOHCTPYKTOP IOTPeOOBaA pas-
paboTaTh AASL IEPEAHUX KPOMOK KPBLIALEB
«BbypaHa» UHON YyTA€pPOAHBIM MaTEpPHAA,

«Hayka n skuanb» Ne 6, 2012,

ITpu npoexmuposanuu «Bypana» muozue na-
pamempul €20 KOHCMPYKYUL onpedensniu meo-
pemuyecKku. IKCnepuMeRmanbrulx OQHHLLX ONs
nocmpoeHus paciémuuix modeseil nonpocmy He
6vino. Tak, pacuémuovim nymém Ovlau NOAYUeHbl
Heo6x00umble MOAULUHBL NAUMOK MeNnL03AUUNbL
HA DA3NUYHBLY IJLeMeHMAX KOPNYCca U oneperus
Kopabas. Ha cxeme npusedenvl paciémuble TUHUL
PaBHbLX MOLUUH MENJLO3AU,UMbL.

TO’KE€ MHOT'OCAOMHBIN, HO He IIPOLIUTHIN, a
obbémHoro naerenus. Takux Tkauert B CCCP
emié He 66100. BUAM paspaboTan Ha HeE Tex-
HUUYECKOe 3apaHue, 1o koropomy BHUNCB
CO3)AaA HOBYIO TKAHb — €AUHBIN MHOT'OCAOM-
HBIY OOBEMHBIM MaTepuaA TOAIITUHON OKOAO
2,5 MM. Pab0oTBI OCAOKHSIAUCH TPeOOBaHUEM
MOAYYUTH 3apaHee 3aAaHHYIO IIOPUCTOCTD
TKaHU, IPUYEM OTKPBITYI0. TOABKO OTKPBITHIE
TIOPBI FaPaHTHUPOBAAN AOCTHKEHNE 3aAaHHBIX
CBOMCTB MaTepuaia. TkaHb CO3AaAH, HO IPO-
OAeMBI Ha 3TOM He 3aKOHYHUAMCH: TEXHOAO-
ru4ecKoe OCBOeHUEe HOBBIX MAaTEPHUAAOB IIIAO
apaAAeAbHO C UX pa3pabOoOTKOM.

OpHa U3 HelITaTHBIX CUTyalluil BO3HUKAA
NIPY U3TOTOBA€HUU CTBOPOK I'PY30BOTO OTCe-
Ka, OOABIIINX TOHKOCTEHHBIX AeTaAel, Tpeby-
IOIINX OUYEeHb BEICOKOU TOYHOCTHU U3TOTOBAE-
HusA. KorAa cAeraHHYIO TOYHO IO YepTeskaM
U B IOAHOM COOTBETCTBUHU C TE€XHOAOTHEU
CTBOPKY CHSIAU C OCHACTKY, OHa HEOKUAQGHHO
«pacKphIAaCh», TO €CTh U3MeHUAa popmy, U
y’Ke HUKaKUM YepTe’kaM He COOTBETCTBOBA-
Aa. OKas3aa0Chk, YTO «PACKPBIBAIOT» CTBOPKY
TepMUYeCcKUe HaIpsS KeHUs, BO3HUKAIOIIUe
B MaTepuaise npu ooxkure. TeXHOAOTH HC-
mpoboBaAU pa3HbIe BAPUAHTHI, BIIAOTH AO
3aMeHbI OCHACTKU, OAHAKO pellleHue IPUIIAO
HEOXXUAAQHHO, ¥ 04eHb IIpocToe. CTBOPKY Ha
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Pasmewjerue niumox mennio3auumnozo nOKpolmus
HOCO080U wacmu opoumanvHozo kopabas «Bypan».

BpeMsi 00KUTa 0OMOTAAU YTAEPOAHBIM BOAOK-
HOM, U IIOCAe€AHMEe BBICOKOTeMIIepaTypHEBIe
olepanuy IPOBOAUAU B TAKOM «CBSI3aHHOM»
COCTOSHUM, KaK B CMUPUTEABLHOU pyOalllke.
CTBOPKM BBIXOAUAU IIOCAE 3TOTO IIOAHOCTBIO
COOTBETCTBYIOIIUMU YepTesKaM.

ITepepHss kpoMKa Kpelna «bypana» co-
OpaHa M3 HECKOABKHUX 3AeMeHTOB. OHU
MOHTHUPYIOTCS IOCAEAOBATEABHO, ¥ Ka’KABIN
CAepYIOIUY HeOOABLUION CBOEN YacCThIO
IIepeKphIBaeT 3a30D MEXKAY CEKIUSIMHU.
Tem He MeHee aOCOAIOTHOM IIAOTHOCTH IIpU
MOHTa’)kKe AOOUTHCSI HEBO3MOSKHO, IIO3TOMY
noTpe60BaAOCh Pa3paboTaTh YIAOTHUTEAD-
HBIM MaTepuaA, CIOCOOHBIN BBIAEPKATH
BBICOKYIO TeMIlepaTypy U He AONYCTUTH
NIPOHUKHOBEHUS NAA3MBl BO BHYTPeHHUEe
IIOAOCTHU KPBIAA BO M30e)KaHue HeMUHYeMOK
KaTacTpoQel.

K ToMy BpeMeHU Ha OIBITHOM 3aBOAE
OCBOUAM IIPOU3BOACTBO OPUTHHAABHOTO Ma-
Tepuara Ha OCHOBE AAMHHBIX HUTEBHUAHBIX
KPUCTAANOB KapOupa kKpemuusi. B BUAMe
U3 HETO CAEAAAM TEPMOCTOMKYIO OyMary AAd
YIIAOTHEHUM, paboTaloUX IpU TeMIlepaTy-
pax po 1700°C. Ona Oblra OUYeHb IIOPUCTOM
— AOASI IyCTOT pAocTurasa 95%. M Bcé 6wl
XOPOIIO, HO CAEAATh YIIAOTHEHUE AAST KPBIAA
HHMKaK He YA@BaAOCh. YKAAAKA OyMaru B 3a30p
He AaBaAad HY’KHOU NAOTHOCTH, & CBEPHYTHIN
W3 He€ )KI'yT PACCHIIAACS IIPU AFOOOM IIOIIBITKE
€ro COTHYTb 10 KPUBOAMHENHOMY IIPO(MHUAIO
' KPOMKH KPBIAQ.
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N Bcé Xe pelleHHne HalIAU. ByMa>KHBIN
JKI'yT HAMOYMAU BOAOU — ITOAYYHUAACH MsATKAs,
KaK IIAACTUANH, KOAOACKa, O4eHb IIAACTAYHAs
U IIOAQTAUBAsA. BO BA@KHOM COCTOSTHUU JKTI'y-
THI YKAQABIBAAU B 3a30D, A€TAAU CTATUBAAH,
u OyMara IIAOTHO U HaAEKHO 3aKyllopHBasa
3a30p. Bopa ncnapsaace, a CTpyKTypa Ma-
TepuaAa NOAHOCTBIO COXPAHAAACh. DTOT
YHUKAABHBIM MaTepuaA IPUMEHSIACS TOABKO
Ha «Bbypane».

MOMEHTY BBEIXOAQA IIPHKAa3a 10 «U3AEAUIO0

305» TETIAO3aITUTHBIN MaTeprua — IAUT-
Ka 13 KpeMHe3éMa — B IPUHITUIIE Cy1LIeCTBO-
BaA. OpHAKO OBIAO IIOHATHO, UTO KpEMHE3EM
He TOAUTCI AAS MHOTOPa3oBOI'0 KOPaOAd.
OAMH pa3 cAeTaTh B KOCMOC Ha MallllHe, 3a-
IIUIIEHHON TaKOM IIAUTKOM, MOYXKHO, M OHa
Aa’Ke BHIAEPIKUT 3allPEeAEAbHBIN HarpeB Mpu
TIocapKe, HO NPY OXA&KACHUN HEMUHYeMO
Pa3pyIINTCS U3-3a CHABHOTO TEMIIEPATyPHO-
TO PaCIINPEHUs, ¥ BCIO OOIINBKY IPUAETCS
MeHSTh. EcAM JKe MesKAy IAMTKaMU AeAaTh
IIMPOKUY 3a30p, B HETO, Ad’Ke IIPU HAAUYUU
YIOAOTHEHUS, MOJKET IPOHUKHYTh IIAA3Ma.
AASL MHOTOPAa30BBIX IAUTOK HY)KeH KBapI]
BBICOKOM UMCTOTHI, Ha ypoBHe 99,99. Takoro
B CCCP He OBIAO, U AAST HaUuaAa pabOTHI He-
CKOABKO KMAOI'PAMMOB IIPUIIAOCEH 3aKyIUTh
B bpasuanu. IlepBbie 06pasiibl KBapleBBIX
HUTEN IOAYYMAN B VMIHCTUTyTe CMHTeTHYe-
CKOr'0 BOAOKHA. HO CTpOUTE CephE3HYIO U CO-
BEPIIEHHO CEKPETHYIO PA0OTY Ha IMIIOPTHOM
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Cxema packpos niumox menno3au,ummnozo
noKpuimus Hocoeol wacmu «Bypana».

MaTepuaise Heab3d. [TosTomy MuHHUCTEPCTBO
TeOAOTHH ITOAYYHMAO 3aAaHME CPOYHO OTHICKATh
MeCTOPO>KAeHIe KBapllia IOAXOASIIEN YHCTO-
THI B Hallel crpaHe. M Tako¥ KBapl, — Ha
YAUBAeHUe ObICTPO — HAIIIAHU.

[TepBBble TAUTKU U3 OTEUYECTBEHHOTO
KBApLLeBOI0 BOAOKHA ITIOAYYUAUCH XOPOIIU-
MU, OAHAKO Uyepe3 HEKOTOPOe BpeMs IIOLIEA
craomHoM Opak. OKa3anaoch, YTO BecbMa
Ba’KHA YUCTOTA HE TOABKO MCXOAHOI'O MaTe-
puana u paboThl C HUM, HO U OOKUTa TOJKe.
Korpa B 06>KHUTOBYIO II€Ub IIOIIAAAAU IIPU-
MeCH, TO eCTh, I'py0O TOBOPSI, KOTAQ MAUTKY
CTaBUAU B TPA3HYIO II€UKY, BCE PACCHIITIAAOCh.
BBISICHUAOCH, YTO B IPUCYTCTBUHU IpUMecel
KBapIl U3 HUTEBUAHOY (POPMEI IEPEXOAUT B
KpHUCTOOAAUT (06pa30BaHHBIN KPUCTAAAAMU
TICEBAOKYyOHUUeCcKON (hopMbI — cepoanTa-
MU), KOTOPBIM UMeeT BLICOKIM KO (PUIImeHT
TENIAOBOI'O PACIIUPEHUS.

CozpanHass B BUAMe nAnTKa MO TemnAo-
duU3nIeCKUM CBOMCTBAM HE YCTyIaAd TOH,
KOTOPOM 3allluIlaAm MATTALL Ho Haila nAnT-
Ka IIPYU IIOYTH PaBHOM IAOTHOCTHU OBbIAA BABOE
npouyHee. AMepHKaHCKas BhIAEP)KUBaAA Ha-
npsikeHue cxatug Ao 0,2 MIa, Hallla — A0
0,4 MTITa. [TocMmOTpuUM — 3a CU&T Yero.

OO6BIYHO B MaTepHaAax, IPOCTPaHCTBEHHAs
CTPYKTypa KOTOPBIX COCTOUT M3 AAWHHBIX
BOAOKOH, TPOYHOCTH 3aBUCUT OT UX KOAU-
JecTBa: 4eM OOABbIIIe BOAOKOH B €AUHUIIE
00BE€Ma, TeM BEHIIIe IPOYHOCTL. Ho A Te-
TIAO3AUIUTHOM IIAUTKU COAEP>KaHUE BOAOKOH
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KPUTUYHO — 4YeM OHO OOABIIle, TeM IAUTKA
TSI>KeAee, TeM BEIIIe e€ TEIIAOIIPOBOAHOCTH
U COOTBETCTBEHHO Xy’)Ke TeNAO3allluTHBIe
cBoicTBa. [IpoYyHOCTB, OAHAKO, HAIPIMYIO
3@BUCUT U OT CTAOUABHOCTU IPOCTPAHCTBEH-
HOM CTPYKTypPHI NAUTKU. YTOOHLI OHa ObIAA
BBICOKOY, BOAOKHA JKECTKO CKPEIASIAU APYT
C APYTOM. AASL 3TOTO UX MAcCy IPOIUTBEIBAAT
CUHTEeTUYECKUM COCTABOM, KOTOPBIM 38 CUET
CUA TTOBEPXHOCTHOTO HATSI’)KEHUS TOHKOU
TNAEHKOM pacTeKaAcs 110 BOAOKHAM, a 3aTeM
IIOAMMEpPU30BaAcs. B pe3yabraTe B MecTax,
TA€ BOAOKHA CONPHUKACAAUCH UAM PACIIOAd-
TaAMCh Ha PACCTOSTHUU MeHee ABYX TOAIIUH
NAEHKH, BO3HMKAA CBSI3YIOIIUM MOCTHK. B
OTAWYME OT aMepPUKaHCKOM pa3paboTaHHas
B BUAMe sMyAbCHSI CKAalIAMBAAACh TOABKO B
«y3Aax», TO €CTh B MeCTaX COIIPUKOCHOBEHMST
BOAOKOH. [Ipu 3TOM BOAOKHA BHE «Y3A0B»
OCTaBAAUCh IPAKTUYECKU YUCTBIMU. OTHU CO-
€AVHEHUs OKa3aAUCh UyTh OOAee MAaCCUBHBI-
MU, YeM B aMepPUKaHCKOM IAUTKE, HO BABOE
OoAee TPOYHBIMU.

Celfuac yKe TPyAHO CKa3aTh, UCCAEAOBAAU
3TOT BapUaHT aMepUKaHIIbl AU He oOpaTu-
AY Ha HETO BHUMAaHWUsI, CUNTAsA AOCTATOYHOM
NpoYHOCTE Ha ypoBHe 0,2 MITa. 3ameTumM, 4TO
ntochae moaéra «bypaHa» Ha ero Kopiyce GhIAO
TIOBPEKAEHO UAM IOTEPSTHO He OoAee HIeCTH
MAWTOK, Ha maTrAaax — 30.

KcraTu, ucnbitaHus oTe4eCTBEeHHOU TIAUT-
K# TpoBoAuAUM U Bo Ppanrun. M3 apMuHU-
crpanuu npesrpenra Opancya Murtrepana
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H3zomoeneHue naumox menio3auwumHnozo no-
Kpoimus 0na «Bypana» na cmanke ¢ Hucnoevim
npozpammuuiym ynpagnenuem om IBM. Tywun-
CcKUll mawurocmpoumenvholii 364600 (TM3).

B BUAM nocTtynuaa npock6a epepaTsh opaH-
1y3aM TeXHOAOTHUIO U3TOTOBAEHHUS NAWUTOK,
IIOCKOABKY AASI €BDOITEMCKOTO MUHHU-IIATTA],
Hap KOTOPHIM TOTAA TPYAUAOCE €BPOIIEHCKOe
KOCMHMYECKOE areHTCTBO, IMEHHO UX He XBaTa-
A0. BUAM nepepaBaTh TEXHOAOTHEO OTKA3AACT
(aMepuKaHIIBL, BIIPOYEM, TOXKE CBOIO IIAUTOY-
HYIO TEXHOAOTHIO eBPOIIetIlaM He PACKPBIAN).
B Coto3e B To BpeMs HapsiAy C IPOrpaMMOM IO
«BypaHy» BeAuCh pabOTHI U IO HEKOTOPBIM
APYTHUM OAM3KHUM TeMaM, B TOM UHUCAE U CXOA-
HBIM C eBpomelckuMu. OueHb UHTEPECHBIM
OBIA ITPOEKT TaK Ha3bIBAEMOTO BO3AYIIHOTO
crapTa. KocMruueckuit KOMIAEKC AOAKEH OBIA
B3AETATh C CAMOAETa Tuma «Mpis», AH-225
(cM. «Hayka u >xu3Hb» Ne 9, 1994 r.).

Kaxk y>ke roBOpHAOCE, KPEIIUTE IAUTKY He-
IIOCPEACTBEHHO Ha METAAANYECKYIO OOLIMBKY
KOpaOAsl HeABb3s, B KaueCTBe AeMIldepa Ipu-
MEeHUAU cllenuaAbHBEIN (peTp. CHavara Ha
KOPITyCe A@AAAU TOUHYIO Pa3MEeTKy PAcIIOAO-
>KeHMs IAUTOK (KaXKAOM MAUTKe IPUCBAaNBaAU
cBoii HoMmep). [To 3ToM pa3zMeTKe IPUKAEUBa-
AU TIOAOCHI (peTpa TaK, YTO OHU ITepeKPbIBaAT
I'PAHUITEI PACIIOAOKEHMS COCEAHUX IIANTOK, &
IO CPEAHUMU UX YaCTSIMU OCTaBaAUChH CBO-
6opnble MecTa. [Toayyaracs cBoeoOpa3Has
deTpoBasd ceThb C THE3AAMU. 3aTEM Ha KaXK-
AVIO TIAUTKY CO CTOPOHEI, IIPUMBIKAIONIEN K
KOPITyCy, IPUKAEUBAAU (DETPOBBIN BKAQABIIII,
COBIIAAQOIINY C COOTBETCTBYIOLIUM FHE3AOM.
Koraa nAUTKy cTaBUAY Ha IpepAHa3HaueHHOe
el MeCTO, BKAGABIIII ITONTaAAA B THE3A0, a Kpast
TIAUTKU IPUKUMAAUCH K yKe IIPUKAeeHHON K
KOPILyCy (heTpOBOM CETH.

Ha «Bypate» o4t KasKAas IIAUTKA UMeAd
CBOIO FreOMeTPUIECKYIO (hOPMY, TOAIIMHY, KPU-
BU3HY IOBepXHOCTU. COCepHEe IAUTKIA AOAKHBL
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OBIAM COBIIAAATH KaK IO COTIPSI-
raeMbIM TTOBEPXHOCTSM, TakK
U II0 TOAIIMHAM; CTYIIeHbKU B
COYNEHEHUSX He AOITYCKAAVCH.
He TOABKO M3TOTOBUTH, HO U
IIPOCTO CIPOEKTHUPOBATH UX
OBIAO OUeHBb cAOKHO. HaBep-
HOe, BIIEpPBBIE B OTE€UYECTBEH-
HOM IIPAKTUKE HCIIOAB30BAAU
KOMIILIOTEPHOE ITPOEKTUPOBa-
HIe TAKOTO OTPOMHOTO KOAWYe-
CTBa Pa3HOOOPA3HBIX ACTAAEH.
BeposiTHO, mHOM TOAXO0A, OBIA
TIOIIPOCTY HEBO3MOJKEH, BEAb
TOABKO Ha IIAUTKU IIPUIIAOCH
OBl BBIITYCTUTEL OOAEe COPOKa
TBICSY YepTeXKel.

KaSaAOCL OFBl, Tellephb BCE IPOCTO, IAUTKH
U «IHE3pa» IPOHYMEPOBaHHl, 3Hall cebe
HakAreuBad. OAHAKO CAOKHOCTEM XBATaAO
U B 3TOM mponecce. [Ipexape BCcero Hy>KHO
OBINO pa3paboTaTh TEPMOCTOUKUM KAeH, He
BBI3BIBAIONIUM HU KOPPO3UM B MeTaaAe, HU
HaIps’)KeHUN B IAUTKe U YAOOHBIN B HCIIOAB-
30BaHUHU, TEXHOAOTUYHBIN. [IpOU3BOACTBO
KAesl OPraHM30BaAM Ha XMMHYEeCKOM 3aBO-
Ae THUXTOOC B AaHKOBe, @ MHCTUTYT OUeHb
aKTUBHO C HUM COTPYAHHUYAA.

KnaeeBbix coepnaenni B «Bypare» O51n0 UC-
KAIOUMTEABHO MHOTO. He TOABKO BCsT TenAo3a-
IIUTa KPEIIUAACh He KAeSIX, MHOTOUYNCAEHHEIe
COTOBBIE KOHCTPYKIIMU TOKE BBEIIIOAHSIAUCH
CKAenBaHMeM. Aa ¥ caMa TeEXHOAOTHS IPUKAe-
UBAHUS IAUTKH K KOPITyCYy ObIAQ YHUKAABHOMU
U BeCbMa OPUTMHAABHOU.

B GoabmMUHCTBe Touek (hro3easixka «By-
paHa» IPUXXaTh NAUTKY K MeTaAAy OBIAO
HEeBO3MOJXHO — OTCYTCTBOBAAM MecCTa, B
KOTOpBIe MOJKHO OBIAO OBl «yIepeThcs». U
Torpa crnenuaructsl BUAMa pemmaun npu-
JKUMAaTh IIAUTKU, UCIIOAB3YS BakKyyM. Aeaa-
AOCB 3TO TaK: K METAANYECKON TIOBEPXHOCTH
KOPITyCa, IPeABaPUTEABHO 3aTPYHTOBAHHOMN
¥ OKpPAIIeHHOM, 10 KOHTYPY IPUKAEHBAAU
TOPAOBHHY BaKyyMHOTO MEIIIKQ, TIOA KOTOPBIM
Ae’KaAa MAUTKA. 3aTeM U3 Melllka OTKa4UBaAU
BO3AYX, U aTMOcepHOe AaBA€HHEe ITAOTHO
MIPUKUMAAO IAUTKY K IIOBEPXHOCTU KOPAaOAS.
IMocae cOOTBETCTBYIOIIEN BHIAEPKKH BaKyyM
OTKAIOUYAAM M MeLIKU YAAASIAU. BoT 3pech u
cpabaTbIBana IpeABapUTEeAbHAsI IOATOTOBKA
TIOBEPXHOCTH ITOA Kpasi MEIITKOB — C IIOBEPX-
HOCTH, K KOTOPOU IPUKAEUBAAU MEIIIKY, HY K-
HO OBIAO IOAHOCTBIO YAQAUTE KAEH, YTOOBI OH
He ITOBPEeAVA (peTp U IAUTKH, KOTOPEIE OYAYT
TIPUKAEHBATHCS Ha OTU MECTa.

Khen pacdacoBrlBaAu B repMeTHUYHO 3a-
KpBIBAIOLIUeCs TyObl, YTOOBI UCKAIOUNTE KOH-
TaKT C BO3AYXOM. HaHecEHHBIN Ha MOBEpPX-
HOCTB KAel KOHTaKTHPOBaA C BAATOM BO3AyXa
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Y HauWHaA TBepAEeTh. PazpaboTaru HECKOABKO
BapuaHTOB KAesd. OAMH — IITATHBIM, KOTOPBIM
HUCIIOAB30BAAU B HOPMAABHOM T€XHOAOTHUE-
CKOM pe’KUMe YCTaHOBKU IAUTOK. BpeMs ero
OTBeP>KAE€HHUS IPU HOPMAABHOU TeMIlepaType
— 50 MHHYT. 3a 3TOT IIepHUOA Ha MOHTa’Ke
yCcIleBaAW HaHeCTH KAeM IOA HeCKOABKO
TIAUTOK, IIOCKOABKY KAEUTH UX II0 OAHOM He-
paloHaAbHO, AQ ¥ O4€Hb AOATO — YAOKUTH B
HeOoOXOAMMOM ITOPSIAKE BCE IIAUTKY, 3aKPLITh
WX BaKyyMHBIM MEIIKOM W IPH’KaTh Ha BO-
CEeMHAAIIATh 9aCOB, YTOOLI KAEHM ITIOAHOCTBIO
Habpaa CcBOIO pabouyro NPOYHOCTE. Bropoi
BapHUaHT — PEMOHTHBIY, KOTAQ Ba’KHa OoAee
BBICOKAsI CKOPOCTB OTBEPKAEHUSA. AAS 3TOTO
CO3AAAM COCTaB, KOTOPHIN TBEPAEA BCETO 3a
ABaAIlAaTh MUHYT. Elll€é OAMH BapuaHT UMeA
yBeAUUeHHOe BpeMs oTBepkAeHus. OH Mor
IoTpe6OoBaThLCS IIPU TeMIlepaType HECKOABKO
BBIIIIE PACUETHOU. TaKOU « AOATOUTPAIOIIUI»
KAeH IIpU HOPMAABHOU TeMIIepaType TBEPAEA
TIOYTH 3a ABa Yyaca. Ecam ske Ha MOHTa ke TeM-
repaTypa OKa3bIBaAACh BEIIIIE HODMATUBHOM,
TO OH pabOoTaA Tak JKe, Kak CTAaHAQPTHLIN.

PU pa3paboTKe AF0OOT0 CAOSKHOTO U3ASAHS,

1 «BypaHa» ToKe, IPIXOAUTCS IPUHUMATD
B pacuéT caMble HeBepOaTHBIe cuTyanuu. Ho
HMHOTAQ ’KI3Hb 3aCTaBASIeT Pa3pabaThIBATh IPU-
6MBI 1 TEXHOAOTHYECKUE OIlepaliiy, KOTOphle He
TIPUXOAUAY B TOAOBY HUKOMY.

BoTt mpuMep: CTBOPKU I'Py30BOTO OTCEKa pe-
MOHTUPOBATH HE IPEATIOAATAAU. ASUCTBUTEAD-
HO — 9TO MO>KEeT IIPOU30UTH CO CTBOPKOM ¢ JTO
OTPOMHasI AeTaAb, U €eAMHCTBEHHAs MBICAVMAast
BO3MOJKHOCTD €€ IIOBPEKACHUS — Ha CTaAUN
TPAHCIOPTHUPOBKU KOPaOAST Ha KOCMOADPOM.
Toraa cTBopKa IIpocTo MeHsieTcs neAnkoM. Ho
CAyYHAOCH MHaue. KopaOAb CTOSIA B IleXe Ha
KOCMOAPOME M IIPOXOAUA ITIOCAEAHUE ITPEATIO-
AETHBIE IOATOTOBUTEABHBIE Ollepallii, BOKPYT
Hero YCTaHOBUAU Aeca AAST MOHTa’Ka BHEIITHUX
3AeMeHTOB. /1 BOT C 3TUX CaMBIX A€COB KTO-TO
U3 pabouyux cAydaHO ypo-

Hnsa ecex ane-
MeHmoa no-
éepxHocmu
kKopnyca «By-
paHa» Ovlau
U320mMmoGLeHbL
opuzuHaabHbLLE
nAUMKU, KaX4C-
doli npuceau-

64U YHUKALb- g
HbLll HOMED, U

Ha Kawdyio cocCmagnanacb npozpamma
obpabomru Ha cmankax ¢ 9I11Y.

HBIU Y4aCTOK HeOOABIIOU (Ppe30H BEIPE3arn
U3 CTBOPKU BMECTe C COTaMH. 3aTeM B OT-
BepCTHE BAOJKUAU CMa3aHHBLIN KAeeM, BEI-
PEe3aHHBIN TOYHO 110 pa3Mepy pparMeHT COT
C y>Ke IIpUKAeeHHOM obmuBKoy. Ha Bcé aTo
XO35IMCTBO HAAOJKUAY ABA CAOSI IPOITUTAHHOMN
CBSI3YIOLIUM BeIlleCTBOM YTA€POAHOM A€HTHI
u npurkArenAu. CAOKHOCTb 3aKAIOYaAach B
TOM, YTO B IOKPBLITUH CTBOPKHU II0 IIePUMETPY
OTBEPCTHS HY’KHO OBIAO CAEAATh KaHABKY TAY-
ounott Bcero 0,02 MM, B Heé TOYHO YAOKUTD
YTA€POAHYIO A€HTY, 9YTOOBI HAa IIOBEPXHOCTHU
CTBOPKHU He OBINO CTYNIE€HBKH, & IPOYHOCTH
CKAeUBaHMA Oblaa AOCTATOUYHOU AAST pabOThI
BCeU KOHCTPYKIUH.

Ha amMepuKaHCKOM IIATTAE TOAIIMHA 06-
IIUBKU TOXKe cocTaBAsira 0,4 mMm. Eé Habuparu
U3 4ETHIPEX CAOEB Ipelpera (KOMIO3UTHOTO
MaTepHasd Ha OCHOBe TKaHU U BOAOKOH, IIPO-
TIUTaHHBIX CMOAOH), KAXKABIN U3 KOTOPBIX OBIA
packarat Ao 0,1 MM. Y Hac TakOro MaTeprana
He OBIAO, OOAee TOTO — He OBIAO U MAIIMHEI,
CIIOCOOHOM PaCKaTaTh €T0 AO «{ASCSITKI», CAMBIHI
TOHKNN MMeA TOAITMHY 0,12 M. M3 9eTBIpéx ero
CAOEB NoAydaeTcs toutd 0,5 MM, a 3TO OOABLIIE,
ueM Hapo. Corpypruku BMUAMa u MuctutyTa

Jlazepras ycmanoska 0ns packpos gpemposol
noodnoNHKU N00 NAUMKU MeNns03aAUUMHO020 NO-
kpoumus. TM3.

HUA AOBOABHO MaCCHUBHBIN
TaeuHBIM KAIOY. M, KOHEeYHO,
10 3aKOHy OyTepOpoAa 3TOT
KAIOY yIIaA IPSIMEXOHBKO Ha
CTBOPKY OTCEKa, MpoOUB eé
BHEITHIOIO OOUIWBKY TOAIIIH-
HoM Bcero 0,4 MM HaCKBO3b.
OTBepcTHe pelIuAu IIo-
nmpoGOBaTh «3aMITOMATEY»
Ha MecTe. Ho TexHOAOrUU
peMOHTa yTAellAaCTHKA He
OBIAO, IPUIIAOCE €€ CpOoU-
HO NPUAYMBEIBaTE. CTBOPKa
ObIAa TPEXCAOMHOM: ABA CAOSI
OOIIMBKY — HAPYXHBIM U
BHYTPEHHUH, a MEKAY HUMU
>KEcTkue CcOoTHL. [ToBpexxpEn-
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[na némubix ucnsimanuil « Bypana» 6vis nocmpo-
eH lemalowull makKem, noAYYUSWUll 0603Ha e HUe
BTC — 6onbuioii mparncnopmmblii camoném. Jan-
Hble, noayuernnble 6 xode nonémos BTC, noseonunu
cocmasums npozpammy YynpasieHus Kopabiém u
bnecmaue nposecmu ezo Cnyck ¢ opoumsl u no-
ca0Ky 6 A8MOMAMULECKOM DeXcume.

CHHTETMYECKOTO BOAOKHA ITOCAE HATIPSKEHHOM!
PpabOTHI IOAYYHUAN-TAKH YTAEPOAHYIO ACHTY
ToAIHOM 0,08 MM. UTOOKBI IIOBLICUTHL MEXaHU-
YeCcKHe XapaKTepHUCTHUKY TOTOBOTO MaTeprana
Y TIPY 3TOM YAOKUTECS B 3aAQHHYIO TOAITUHY,
€T0 CAGAAAU U3 ABYX CAOEB YTAEPOAHOM ACHTHI
¥ CAOSI OPTaHUYECKOTO KEPaMUAHOTO BOAOKHA
¥ Ha3BaAW OPTaHUTOM. YAOKUAKMCH POBHO B
0,4 MM, MaTepHaA IOAYIHACS A€TYe aMEPHUKaH-
CKOro. AeAO B TOM, UTO IIpelper YIAEIAaCTHKa
UMeeT MAOTHOCTE 1,6, a opranut — 1,2. Burore
OTeYeCTBEeHHBIM MaTepHaA OKa3aACs He TOABKO
Aerde, HO U HECKOABKO ITPOYHee.,

rAe6 EBrenbeBud AO3UHO-AO3UHCKUY Ha
IIepPBOM COBENIaHUU, TPOBEAEHHOM UM
B BIIAMe, roBops 0 IOAXOAE K CO3AQHUIO
MKC, oT4éTAUBO (MAUM, IPABUABHEE CKa-
3aTh, B MATKOU (popMe, HO BeCbMa >XECTKO)
AAA IOHSATH, YTO pEeIIeHUs AOAKHEI OBITh
CMEABIMU U HEeCTaHAAPTHBIMU, «CIIOKOMU-
HBle» BapMaHTHL €r0 He yCTPosT. [ToaToMy
MHOTI'He PelleHUs 10 KOHCTPYKIIUH U 110 Ma-
TepraraM OKa3aAUCh C TOUKU 3PEeHUs CTaH-
AAPTHBIX ITIOAXOAOB 3@ I'DAHbIO Pa3yMHOTO
pucka. OpHaKO UHOM IIOAXOA K paboTe Hap,
«BypaHOM» OBIA HEBO3MOJXKEH, PUCKOBAaAK
i IOCTOSIHHO, IIOCKOABKY CPOKM 3aAABAAUCH
BecbMa C>KaThble U TpeOoBaHUs OLIAU OYE€Hb
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crporue. IToaToMy HEPEAKO TPUHUMAAUCH
napapOKCaAbHBIE pellleHUs, IpuMepoM
KOTOPBIX MOJKeT CAYKUTEL BBIOOD OAHOTO U3
MaTepPUAAOB BHYTPU OOABIIOTO «CAOEHOTO
nupora» obmuBku «bypana» — crenuanb-
HOM 3IOKCUAHOU I'PYHTOBKHU.

TernnoCTOMKOCTE 3TOTO MaTepPHaAd COCTaBAS-
Aa 150°C. Ho peaabHast MaKCUMaAbHAsI TEMITe-
paTypa, A0 KOTOPOX OH HarpeBaACsl, COCTABASIAG
170°C. HopmaabHas AoruKa TpeboBana ero
MOAMPUKAITIH U TIOBBIIIEHUS TEIIAOCTOMKOCTH
Ha 20 TpapycoB. AHAAU3 ITKAQ U3MEHEeHU s TeM-
TepaTyphl OOIIMBKY II0Ka3aA, 4To IIOCAE BXOAA
B aTMoc(epy, IOAETa A0 A9POAPOMA U IIOCAAKH
3TOT CAOM OOIIMBKH He yCIIeBaA HarpeThCs
pake po 150°C. AaabHeNni ero HarpeB 3a
CYET TEIIAOIIPOBOAHOCTH IIPOUCXOAUT Y7Ke II0-
CAe TIOCAAKHU, KOTAQ alIlapaT CTOUT Ha 3eMAe.
ArHaMHUecKue Harpy3Kyd C KOHCTPYKTUBHBIX
SAEMEHTOB y’Ke CHSTEHI, a Ty CTaTUUeCKyIO
Harpy3Ky, KOTOpasi OCTaAaCh Ha ITOKOAIeMCS
U3AEAWH, MaTepuaA AeT'KO BOCIIPUHUMAET U
npu 170 rpapycax. Takoi aHaAn3 He TOABKO AaA
5KOHOMUIO BpEMEHH, HO ¥ TTO3BOAYA UCIIOAB30-
BaTh OYeHb XOPOIIINI MaTepPHaA, He yBeAUUUBast
3aTpaT Ha ero yAydIlleHue.

Cetiuac 00 3TOM rOBOPUTH AETKO, HO TOTAQ
KOHKPETHBIM AIOASIM HY’KHO OBIAO OpaTh Ha
cebs1 OTBETCTBEHHOCTE, UTO ITOPOM A@BAAOCh
WM OYEeHBb HEIIPOCTO...

LAmuntpunii 3bIKOB.
Mo matepnanam BUAMa.

doT0 U3 KHUrM
«MHoropasoBasi KocMuU4eckas cuctema
«3Heprusi-bypar». M., HII «OmB-Jly4». 2004.
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CrnacaTeAbHBIN paHer]
AAS aBHaTOPOB

Pycckoit Bo3pyxonaasa-
TeAbHOU (upMoU «AoMad
u K°» nmpeacTaBAeH Ha HC-
MIbITaHME NTOCTPOEHHEBIN €10
cIlacaTeAbHBIN paHer] C aB-
TOMAaTH4YEeCKHU BEIOPACKIBAIO-
LITMMCS IapalllloTOM, U300pe-
TEHHBIM OBIBIIUM OUIIEPOM
aptuanepuu I E. KoteabHu-
KOBBIM U 3aIlaTeHTOBAHHBIN
BO BCEM MUpe. DTO IIEPBOE B
Mupe usobpeTeHue B 0OAa-
CTU CIIACEeHUsI IIPU aBaApPUIX
B BO3AYXe€.

[MTpubop OBIA HMCHBITAH
BOEHHBIM BEAOMCTBOM B
AepeBHe Caausu 6au3 laT-
YUHEL ¢ 6 110 12 UIOHS, KOTAQ
CO 3MEeMKOBOTO a’pocTaTa
cOpacelBaAl MaHEKEH BECOM
OKOAO 5 IIYAOB C HAAETHIM

® CTO JIET HA3A]

RAUKA ¥ HM3RL B HAYANE XX BEKA

Ha Hero npu6opom. Bech
npubop Becurt oT 16 Ao 25
dyHTOB.

BBuay OAeCTALINX PE3YAb-
TATOB UCIBITAHUMN (pupmMa
«Aomau u K°» yrke IpucTy-
MAQ K U3TOTOBAEHUIO IIPU-
6opos I'. E. KoTeabHUKOBA U
K BCEMUPHOU UX IIpOAAKe.

«BosgyxomnaBareas», 1912 r.

DAEKTpUYEeCTBO
BMeCTO xAela

[MpuBbluKka 06€paTh CTa-
pa xak mup. Ho aA-p Bepro-
Hbe, Ipodeccop u3 bopapo,
rnoaaraet, 4TO 3TO ycTape-
AO€e OOBIKHOBEHHE HY’KHO
YIPa3AHUTh: KyXHIO MOXKHO
OyAeT 3aMeHUThb SIAeKTpUYe-
CKUM TOKOM. [OAOA OTOMAET
B 00AQCTb AETEHABI, a COIIH-
AABHBIM BOIIPOC IIepecTaHeT
OBITH BOIPOCOM. AOKAaA 00
9TOM A-p Beprounbe caenran
Ha PPaHIy3CKOM KOHrpecce
TOOIIPEHUS HayK.

W3BecTHO, uTO OOABIIAA
4aCTh NOTpebAsgIeMOoN HaMu
MUIIA CAYKUT AAS IIOAAED-
JKaHus Tenna B Teae. Ho Ty
Xe (PYHKIUIO MOJKET BHI-
THOAHSITH U IAEKTPUYECTBO:
TOK HHU3KOTO HANPSIKEHUS
MOBHIIIAET TeMIepaTypy
OpTaHOB TeAd 6e3 BCIKOTO
yuiep6a Arg HuUX. Takou
criocob nuTaHug OCOOEHHO
yA00€eH AASL OCA@OAEHHBIX
OOAE3HBIO AllUEeHTOB.

Byaymuit AaTeii o6peTét
YTPaueHHYIO CUAY, IPUKaA-
casich He K 3eMAe, KakK B
CTapuHY, @ K py4KaM dAeK-
TPUYECKOTO allfapara.

«OIIEKTPUYECTBO U JKU3HB»,
1912r.

JKeHmyHa 1 KHUTa

N3BecTHBIY (hpaHIy3-
cku puroAOT, OUOAHOPUA
u pomanuct llapas Hopbe
B OAHOM M3 CBOUX TPYAOB
npepocTeperaeT OuUOAMO-
MaHOB OT TeX ONaCHOCTEH,

KOTOpEBIe IIOCTOIHHO yIPo-
KaroT KHure. OroHb, BOAQ,
YepBSUKYU, CHIPOCTH — BCE
3TO 3AeHIIne e€ Bparu.

«Ho ecTb y He€, — nuier
Aaree Hopbe, — erré 6oaee
OIlaCHBIN, OOAee TPYAHO IIO-
OeAUMBIY Bpar, ¢ KOTOPBIM
MBI UMEEM AEAO0 eXKeAHEeB-
HO, e)Ke4aCHO, Bpar, BCIOAY
IPOHUKAIOIIUN: JKeHIITUHA.
Kpome oueHb pepkux Oaa-
TOPOAHBIX UCKAIOUEHUH,
JKeHIITUHBI — aHTUOMOAMO-
¢durku. Kaura B Ux raasax
TO JKe, 4YTO U ra3eTra: OHU eé
THYT, MHYT, IepeBEPTHIBAIOT.
Hert noa pykoi pa3pe3Horo
HOXXa — OHHU OepyT BU3UT-
HYIO KapTOYKYy, HMIASIIHYIO
OyAaBKY, AdXKe IIMUABKY, a
TO W NPSIMO YIIOTPEOASIOT
BMECTO HOJKA IaAely.

Hoapbe mosToMy ycepaAHO
PEKOMEHAYET «HU ITOA KaKUM
BUAOM He AaBaTh JKeHe B
PYKHU KHUT U3 CBOel OUOAU-
OTEKU».

«BecTHHK JuTEpaTyps», 1912 1.

C numryner MaluHON Ha
ajspomnaHe

®paHny3cKUe aBUaTOPHL
Baepro u AebaaH B3SAU B
MOAET NUIIYUIYI0O MallUuHYy
«Pemunrron». OHa ObIAa
cHab>keHa crepeAr 0COOBIM
IIUTOM, YTOOBI 3alIUTUThH
OyMary, Ha KOTOPOM IUIIYT,
OT BeTpa IIpu IToAéTe. Maru-
HY B35IAU C 0CO00 KPYIIHBIM
urpudToM, 4TOOBI BO BpeMs
nucbMa OBIAO Aerdye YUTaTh
HaNMCcaHHOoeE.

I[TepBBI¥ ONBIT ypaACS
IpekpacHo. AAsT GOABIIIErO
yAOOCTBa MOJKHO OpaTh C
co6010 Tak Ha3blBaeMyIo
«AOPOKHYIO» MAIIIMHY, BeCsI-
uryro Bcero 6 dyHTOB. Hapo
HaAeAThCH, YTO B CKOPOM
BpEeMEHU U HAllld PyCCKUe
aBUATOPHl OYAYT IUCATh
CBOU 3a00AQUYHBIE 3aMEeTKU
Ha MalllnHe.

«IIpupopa u arogu», 1912 r.
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IOr0CNABWA: NEPVNOL NONYPACMALA

CrtaTbs BTOpas

Anekcanap AJIEKCEEB.

fOrocnaBssiHckoe Kopos1eBCTBO BbISIO CKIIEEHO 13 OCKOJIKOB ABCTPO-BeHrepckori n OcmaHCKoMi
umnepwii. B Hero BoLLv Hapoabl, BeKaMu XUBLLME HE NMPOCTO B Pa3HbIX rOCYAapcTBax, Ho B pas-
HbIX UnBuan3aumsix. Vix opmuymansHoe obbearHeHue rnpon3oLLs1o Ha yaANBJIeHNE JTIerko, HO TOJIbKO
1OTOMY, YTO HE PEeLLNIIO HUKakux npobiem. Hosoe rocynapcTBo HarnoMuHasI0 34aHne, MPUHSTOe
KOMUCCHEV C HenoaekaMm: ABEPU CKPUMSIT, OKHa HE OTKPbLIBAIOTCS, B r10J1y LLEJIN. ..

Cozaacue ecmv npodyxm npu noanom wenpo-
mubrenun cmopon.
. Viabd, E. ITerpos.
ABenaanats cTyAbeB

KOPOAEBCTBO HA CKOPYIO PYKY

KOpOAeBCTBO IOrocaaBusi, Bo3HUKIIIEE B
koHIe 1918 roaa (a0 1931 ropa oHO uMe-
HOoBaroch KopoaeBcTBOM cepOOB, XOPBaTOB U
CAOBEHIIEB), OIIUPAAOCH Ha ABe OOIIleCTBEH-
HBIe CUABL. Ha TeX, KTO CKpeHHe BepHUA B
CyLIeCTBOBAHUE €AUHOU IOTOCAABSIHCKOM
HaIlMM, ¥ Ha TTPAaBOCAABHBIX cepOOB, BUAEB-
X B HEM BOIIAOIIIEHME MeuThbl O Beaukoin
Cepbuu. MHTepecsl IepBEIX BhIpaKara Ae-
MOKpAaTUYeCcKas MapTus, MHTePeChl BTOPHIX
— PapukanbHag. Aupepy papukaros Hukonae
lNamynuy npuHapresxuT u3pederue: « CepObl
— MaAeHBKUM HapoA, HO 60Aee BEAUKOTO HET
ot KoHcTauTuHOmOAS A0 Benni». Cam I'army
IIPOUCXOAUA U3 IIUHIIAPOB, TOBOPUBIINX Ha
AVareKTe PyMBIHCKOTO s13bIKa. Ho BeaAb caMble
sIpble BeAMKOAEP KaBHEIE IITOBUHUCTHI KaK pa3
U IOAYYAIOTCS U3 IPEACTaBUTEAEH HETUTYAD-
HBIX HaITUM (AOCTATOYHO BCIIOMHUTEL Mocuda
CTaarrHa — MOAYTPY3HWHQ, IIOAYOCETHHA).
3HAUYUTEABHYIO YaCTh HaCEeAeHHUsI HOBOTO
KOPOAEBCTBa KaTeTOPUYECKY He yCTpanBana
JKU3HBb TI0A BAACTBIO CepOCKOM AMHACTHUU.
B KocoBo cepbaM mpoTUBOCTOSIAU aADaH-
CKHUe pa30OMHUKN—KauyaKu. TeppOpUCTHI
u3 BHyTpeHHel MaKeAOHCKO-OAPUHCKOM
PEBOAIOIIMOHHOM OpraHu3anuu AoOuBa-
AUCH IpUCOeAuHeHUsI MakepoHUU K Boa-
rapuu (Oppunckas Opakusi — o6AacTb Ha
baarkaHax, HaceA€HHAsA IPEUMYILECTBEHHO
6oarapamu.) CTOpPOHHUKU BOCCT@HOBAEHUS
He3aBUCUMOU YepHOropuu He CKAAQABIBAAU
opyXxus Ao KoHna 1920-x ropos. TeM He Me-
Hee BBEIOOPHI B YUPEAUTEABHYIO CKYIIIUHY
NIPUHECAU IOOEAY AeMOKpaTaM U PapAUKaAaM,
MIOAYUYHUBIIUM IIPAKTUUYECKU OAMHAKOBOE
yucAo MecT. CeHcallyel CTaAO TPEThe MeCTO,
AOCTaBIlleecsd KOMIIAPTUM, IPU3LIBaBIIEN

IMpopoaxxkenue. Havaro cM. «Hayka u >KU3HB»
Ne 5,2012r.
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K HEMeAAeHHOMY co3paHmo FOrocaaBCcKoOM
CoBeTCKOU pecITyOAUKH.

«[Tpu3pak KOMMyHH3Ma» K TOMy BpeMe-
HU IPHUOOPEA yCTpalllalolliie ouepTaHUsI:
OOABIIIEBUKHU CTOSIAU ¥ BAacTu B Poccun, co-
IIMAaAUCTHYEeCKasl PeBOAIOIIUS MOABIXHYAQ B
lepmanum u Benrpumy, yactu KpacHon apmun
110oA KOMaHAOBaHueM Muxanaa TyxaueBCcKOro
pBaAuchk K Bapmase. [TosaToMmy cKynmmuHa
Cpaasy IOCAe YTBEPKAEHUS KOHCTUTYIINH (3TO
npou3soiino 28 utoHs 1921 roaa, Ha BupoBaan
— AeHb cBATOTO BuTTa) NpuHsara 3aKOH O
3ammuTe 6€30IIaCHOCTU U TOPSIAKA B TOCYAAP-
CTBe, KOTOPHKIY 3anpeliiar KomnapTuio u Coro3
KOMMYHMCTHYECKON MOAOAEKH.

B aBrycte 1921 ropa cKOHYaACS IIpecTape-
ABIM KOpOAB [1éTp I Kapareopruesuu. Ilpe-
CTOA TIepellIéA K ero chIHy AreKcaHApPY I, a
TOT Ha BCe Ba’KHbIe TOCYAQPCTBEHHEBIE ITOCTHI
paccraBuA papukanroB. Ao IlepBoit mupo-
BOM BOMHBI M caM AAEKCAHAD, ¥ PAAUKAABI
opueHTHpPOBaAuChH Ha Poccuio. Ho Tenepn
mecTto Poccurickort umnepun 3aHsaA Coio3
CoBerckux ConmarucTuyecKux PecrryOAUK.
Llapckue resepaAbl u oduiiepsl, npodec-
copa U IpUBAaT-AOLIEHTHI U3 IIOKPOBUTEAEN
cepOOB IPEBPATUANCH B U3THAHHUKOB, HY>K-
AQIOUIMXCS B TOMOIIY. HOBBIM TOKpOBUTEAEM
cep60oB crara OpaHIUsT — TAABHBIM CTPak
OCAEBOEHHOTO nopsaka B Espome. Tlop
arupor Opannmu FOrocaasust, HexocAOBaKuUs
u Pymeransa o6paszoBaan Maayiro AHTaHTY,
TIPOTHBOCTOSIBIIYIO IIONIBITKAM PeBaHINa Co
CTOPOHBI IPOUTPABIINX T'OCYAAPCTB.

XOPBATCKUY MYUEHUK

nOMI/IMO 3arHaHHBIX B IOATTOABE KOMMYHU-
CTOB, CAMBIM OIIaCHBIM BParoM KOpPOAeB-
cKoM BAacTu B FOrocraBum OBbIAA IOITyAIPHAS
XopBarckasa KpecTbsiHcKas naptus (XKIT).
Omna He nIpru3Hara BuAOBAQHCKYIO KOHCTUTY-
1IMIO ¥ TpeOoBara aBTOHOMUM AAST XOPBATUU.
Ha rpe6ue 3axaectHyBIIel EBporry peBoAto-
IIMOHHOM BOAHBI IIAPTUS CUABHO IIOAEBEAQ, AO-
0OaBUB B HA3BAHUE CAOBO «PECITyOAUMKAHCKASA»
(XKPTI). BosraaBusmmii e€ CrenaH Papuy He
OBIA IAE€AAOM IIOAUTHUYECKOTO AeSITENS: OH IIIEA
Ha IPOTUBHUKQ, KaK TaHK, er'0o peur OTA@BaAU
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AeMaroruey, a CAOBapHBIM 3amac OOAblIe
TOAOIIEA OBl TPAKTUPIUKY. (PaboTHUK coO-
BETCKOTO MOANIPEACTBA B ABCTPUH, BCTpe-
uyaBIImMiica ¢ PapnueM, oxapaKTepru3oBaA ero
KaK «IIPUMHUTHUBHOTO U NPOBUHIIMAABHOIOY.)
OpHaKO IPepaHHOCTD UAee LeHUAACh B 6aa-
KaHCKOM IIOAUTHKE KyAa BBIIIIe, Y4eM MCKyCCTBO
TIOAUTHYECKOI'0 KOMIIPOMHCCA U TOHKOCTh
OpPATOPCKUX IIPUEMOB.

ITpaBUTEABCTBO BCAUYECKU YIUIEMASIAO
XKPIT, HO, HOCKOABKY IapTUS TBEPAO IIPHU-
AEep)KUBAAACh TAKTUKU HEHACUAUSA, €€ He
3anpemaau. [IpaBaa, B 1923 ropy Papuu 3a
KPUTUKY KOPOAEBCKON CeMbU OBIA AMIIEH
AEMYyTAaTCKOY HEeIIPUKOCHOBEHHOCTU M Ha
BpeMs HOKUHYA cTpany. OH noceTua MoOCKBY,
XKPIIT pa’ke BOIlIAa B IPOKOMMYHHUCTUYE-
ckuit KpectunrepH, To ecTb KpecTbaHCKUI
NnTepnanuonan. Cpepl e€ YAeHOB HaUaAUCh
apecThl, ObIA CXBaueH U Papry, mpsTaBIINNCS
B IIKady Ha KBapPTUPE 34Ts.

Bckope B noautuke XKPIT npousomén
kpyToi nmosopoT. Ilremauuuk CrenaHa,
[TaBre Papuy, OoT MMEeHUM HaXOAUBIIETOCS B
TIOPLME ASIAML OOBSIBUA, UTO TIAPTHST BEIXOAUT
u3 KpecTtuHTepHa, IpU3HAET BUAOBAQHCKYIO
KOHCTUTYIIUIO U YOUpAeT U3 Ha3BaHUS CAOBO
«pecIyOAUKaHCKass» . OCBOOOKAEHHBIN U3 3a-
KatoueHms CTenad Paard 3aHSIA TOCT MUHUCTPA
IIpOCBellleHusI B KaOnHeTe [lalmya, XoTs B BO-
TIpocax MPOCBeleHNs OH IOHUMaA MaAO AQ U
BEA cebs BBI3bIBatoIIe. Tak, BO BpeMsi BCTpeun
YEeXOCAOBAIIKUX ITapAaMeHTapHeB Ha BOK3ane
B 3arpebe KaKABIHM pa3, KOTAQ 3By4aAl CAOBA
«HAPOA», «TpakpaHe», «3arped», Paauu ¢ me-
CTa 'POMKO YTOYHSIA «XOPBATCKUM!», a IoTOM
BBIKPUKHYA ITIPUBETCTBUE OTAGABLHO «deXaM»,
OTAEABHO «CAOBAaKaM». A KOTAQ er'O IIOIIBITAAUCH
YHSTB, TPOMKO OTBETHA: «3AeCh 5 XO35IUH!».

VYuacTtre XKI1B ipaBuTEALCTBE HE IOMOIAO
CABUHYTBH C MeCTa BOIIPOC O XOPBATCKOM aB-
ToHOMUU. CepObl COCTAaBASIAU OOABIINHCTBO
CpeAU OpULlePOB apPMUHN U IIOAUIINHY, B IITKOAAX
U YUIPEKACHUSAX 10 BCeH CTpaHe BBOAUACS
cepOCKUM 3BIK. HallmoHaABHEBIN 6aHK KPEAU-
TOBaA TAABHBEIM 00Pa30M 3KOHOMUKY CepOnn:
B 1926—1927 ropax oHa noay4dmaa 6e3 Mano-
TO TIOAOBHHY BCEX KPEAWTOB, B TO BPeMs KakK
XopBaTust — MeHbIIIe 9eTBePTH, a MakepoHms
— BooO111e HMYero. M3 XopBaTuu u CAOBEHUU
B CepOuto NepeBOAUAU IPEATTPUSATUS U OAHKU,
a u3 CepOum B ApyTHe PETUOHBI CAAAU YUU-
Teael, CyAel, YNHOBHUKOB U CBSIILIEHHUKOB.
Ocob6eHHO AOCTaBaAOCh MaKkepOHUU — eé
AaKe nepenMeHoBaAu B IOxHyto Cepbuto.

B mauane 1926 roaa I'lamimu ocTaBUA IOCT
IpeMbep-MUHUCTPA. Papuu ToXke ylIéA U3
TIPaBUTEABCTBA, IPUCOEAMHUBIINCEH K OIIIIO-
3UIMU. 3aTIOMHUANCE AHM 19 11 20 urons 1928
ropa. C TpuOyHBI CKynIIUHEL Paprd 0603Ban
«CKOTaMM» ACITyTaTOB PapAKaAbHOU IapTUH,

«Hayka n skuanb» Ne 6, 2012,

Koponém FOzocnasuu nocae cmepmu Ilempa IT
cman ezo cvih, Anexcandp I Kapazeopzuesuu.

Bo 2naee Xopsamckoil kKpecmvAHCKOU napmuu
cmosan Cmenan Paduu. Pomo 1928 zoda.

SIBASIBIIIXCSI HA 3aCEAQHUS TOABKO AASI TOAO-
coBaHms. PapnKanbl KWHYAMCE Ha OpaTopa C
KyAaKaMH, uX pasHsaru. Ha caepyromuii AeHb
nepenaaska IpPoAOAKUAACE. OObsIBA€HHBIN
KODOTKHU IepepblB He OXAAAUA CTPACTH.
Korpa 3acepaHne BO30OHOBUAOCH, PAAUKAA
INynuma Pauny ¢ TpUOYHBI HAIOMHUA, UTO
IIPOAWBAA KPOBb 3a CBOIO CTPaHy, a XOPBaT
WBan I'lepHap KpuKHYA eMy: « CKaskKH, CKOAb-
KO KPOBH THI IIPOAUA, MBI 3aIIA@TUM Tebe
30nr0TOM!» Pauny BEIXBATHA PEBOALBED U OT-
KpPBIA CTPeAbOy, yAOKUB [lepHapa u BCapuB

® 0 CTPAHULAM BCEMUPHOW UCTOPUH
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Omnu Bcé 60ABblIIE YOEKAAAUCH
B HEBO3MOJKHOCTH YKUTECS C
cepbaMu.

AenyraT oT XOpBaTCKOU
KPeCTbIHCKOU NapTuu AHTe
[NlaBeAnd, BCcerpa OTAMYAB-
IITUHCS YABTPAHAITMOHAANCTH-
YEeCKUMU B3TAIAAMH, CO3AAA
B 3TO BpeMsl OpPraHNU3aIuio
«XOpBaTCKUM AOMOOpaH», B
KOTOPOM UTPaA POAb (prope-
pa. FOrocaraBckasg KoMnapTus
pacieHnAd CUTYaIuIo Kak
PEBOAIOIIMOHHYIO. A KOPOAB
AnercaHApP I mcnoab3oBan
IIPOMCXOAUBIIIE BOAHEHHUS,
yTOOBI TIOKOHYUTH C XOPBAT-

Ocmpas nonemura 6 CKynu,uHe nepepocsa 6 nepe-
cmpeakry, 6 komopoi nozu6 u Cmenaun Paduu; 12
aszycma 1928 z200a 6 3azpebe cocmoanucy ezo
NOXOPOHbL.

ABe nyau B Crenana Papuua. [1aBae Papuu ¢
KpUKOM «BosKe, UTO THI AGAQellIb! » KUHYACST K
Paunuy. «TebGs-TO 4 1 UCKaA!» — BOCKAUKHYA
TOT U ABa’KABI BEICTPEAUA B [TaBae.
CoOBITHS B CKyIIVHE BBI3BAAU IO BCEU
CTpaHe MUTHUHTU U AeMOHCTPAINY, KOTOPbIE B
XopBaTuu IePEXOANAN B BOOPY KEHHBIE CTHIU-
Ku ¢ moaunuei. Crycrsa pecaThb pAHelt Crenan
Papnu cKOHYAACS, ero XOpPOHMAA OTPOMHAs
Toana. Cya Hap, [TyHumiert PaundeM BBIAUACH
B U3AEBaTEALCTBO HaA IPaBOCYAMEM: €T0 IIPHU-
TOBOPHUAHU K ABAAIIATUAETHEMY... AOMAIITHEMY
apecTy Ha coocTBeHHOU BUAAe. A CrenaH Pa-
AMY B 'A@3aX BCEX XOPBATOB CTaA My4YeHUKOM,
ukoHo. (1o onpocy 1997 ropa oH ocTaéres ca-
MBIM IOYUTaEMBIM B XOPBATHUU NCTOPUUECKUM
AesaTteaeM.) Ero yOuiicTBo 1 6e3HaKa3aHHOCTh
yOUMNIIBI BEI3BAAM CABUT B CO3HAHUU XOPBATOB.

Yemawu u maxedoncrkue cenapamucmul Opearu-
306anu 6 Mapcene youiicmeo kopoas FOzocnasuu
Aanexcandpa I, emecme ¢ Hum nozub MuHuUCmp
uHocmpaurnbvlx 0en Ppanyuu Jyu Bapmy. Kadp
U3 KUHOXPOHUKU. 9 okmabpsa 1934 zo0a.
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CKUM HaIlMOHAAU3MOM: 6 sH-
Baps 1929 ropa oH pacIycTHA
apAaMeHT, IPUOCTAaHOBUA AeticTBUe BupOB-
AAHCKOW KOHCTUTYIIMH U 3alIPETUA AESITeAb-
HOCTB BCEeX IIOAUTHYECKUX IapTHUH.

Cpasy nocae storo I'TaBeanu yexana 3a rpa-
HUITY ¥ IPUHSIACS CO3AAaBaTh TPEHUPOBOYHEIE
Aarepst YCTaricKoy XOpBaTCKOM PEBOAIOITMOH-
HOM OpraHNU3aIVH (CAOBO «yCTaIlIN» O3HAYaeT
«IIOBCTaHIIBI»). B HUX roToBUAM OOPIIOB 3a
He3aBUCHUMYIO ITHUYECKU YUCTYIO0 XOPBATUIO
— 0e3 cepOOB U eBpeeB. YCTAIIN yCTAHOBUAT
TEeCHBIe CBSI3U C MAKEAOHCKUMU cellapaTUcTa-
Mu. COBMEeCTHO OHU OPTaHU30BaAU YOUMCTBO
Kopoas Anekcanppa I B Mapcenae Bo BpeMs
ero Bu3uTa Bo Opanruio 9 oktsaops 1934 ropa.
BMmecTe ¢ KOpoAéM NTOru0O BCTPEYABIIUM €ro
dpaHIy3CKUY MUHHUCTP WHOCTPAHHBIX AEA
Ayu Bapty. HoBeiM KOpoaéM FOrocaasuu cTan
opuHHapaTuAeTHu [1éTp I, crapiiuit cbiH
AnekcaHApPQ, @ (paKTUYECKUM IIpaBUTEAEM
— npuHl [laBea, ABOIOPOAHBIN 6paT AAek-
CaHAPA, 3aHABIINHN IIOCT PEreHTa.

THUTO BCTVYIIAET B ITPY

B3rM{HeM Ha IOAOKeHHe AeA B I0TO-
cnraBckoi kommnaptuu (KITHO). Koraa eé
3alpeTUuAU, U OCOOEHHO IIOCAE CIIapd PeBO-
AIOIIMOHHOW BOAHBI, YHCAE€HHOCTh IIapTUU
pe3ko cokpaTmaack. K cepeanne 1930-x ropoB
B Hel COCTOSIAO AMIIB OKOAO ITIOAYyTOPA THICSY
YeAOBeK, IPUIEM 3HaUnTeAbHAas UX 9aCTh Ha-
XOAUAACH B OMUTPAIIVY UAU B TIOPbMaX.

B pekabOpe 1936 ropa B FOrocaraBuro BepHYA-
cqa 44-petHutt Mocun bpos, 6oabllle u3BecT-
HBIM ITOA OAHUM M3 CBOMX MHOTOUYHCAEHHBIX
nceBpoHUMOB — TuTto. Bo Bpema [lepBoit
MHPOBOU BOMHBI Mocun BoeBaA B aBCTPO-
BEHIepCKOM apMuH, NIOOBIBAA B PYCCKOM
TIAeHY, TA€ IIPOHUKCSI KOMMYHUCTUUECKUMU
npesamu. B Poccun >)keHUACS Ha AepeBEHCKON
kpacasulle I'Teaaree (IToaune) beaoycosoi, y
HUX popuAcs cblH 2Kapko. K onucsiBaeMmoMy
BpeMeHHU THTO yCIeA IIeCTb AeT OTCHUAETH B
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FOTOCA@BCKOU TIOPEME, TopaboTaTh B MoCKBe
B KoMuHTepHe, eI1é ABa’KABI JKEHUTHCS, T10-
y4acTBOBATh B BePOOBKE AOOPOBOABIIEB AASI
HUCIAHCKUX PecIyOAUKaHIEeB (IO OAHOU M3
BepCHUY, OH U caM BoeBaAa B Mcnanuu).

B CCCP u KomunTepse B 1936 ropy Habu-
paina CUAY «0XOTa Ha BeAbM». KOMUHTepHOB-
CKOe PYKOBOACTBO IIOAO3PEBAAO, UTO I0TO-
CA@BCKasi KOMIIaPTUsI 3acOopeHa IIMTHMOHaMH.
Pykosoantean KITHO o mpock6e Ha4aAbCTBa
MHACAAU APYT Ha APyTa HeAuIlepUATHBIe
XapaKTePUCTUKH, a 10 COOCTBEHHOM MHUITU-
aTuBe — AOHOCHI, UCIIOAB3YsI KOMUHTEpH U
HKBA AAg yCTpaHeHUS COIEPHUKOB. B xoae
3TOM TPA3HON O0PHOBI TUTO CTaA YAEHOM
pykoBoagulel «uarépku» KITIO u B s3ToM
KaudecTBe ObIA OTIIPABAEH Ha POAUHY.

INapruiiabsle opranusanuu B IOrocrasum
TIPUXOAUAOCH ITPAKTHIECKY CO3AABATE C HYAS.
B 1937—1939 ropax BOKpyT THUTO CAOKUACA
KPY’KOK MOAOABIX, HO y>Ke IIPOBEpPeHHBIX
KOMMYHHUCTOB, KOTOpPBIE BIIOCAACTBUH 3aMMyT
BEICIIIFE TOCYAQPCTBEHHBIE IIOCTEL BO «BTO-
polt», yKe conuarucTudeckoy FOrochrasuu.
BoT HeKOTOpHIEe U3 HUX. YUUTEAb-CAOBEHET]
OaBapp Kapaeas, npuexaBuimit u3 MOCKBBL
BCAeA 3@ TUTO. OMOITMOHAABHEBIN YEPHOTOPEI]
MunoBaH AJKUAAC, OTCUAEBIINU TPU TOAQ B
TIOPbME U M3y4aBIINUM Tellepb AUTepaTypy 1
npaBo B bearpaackom yHuBepcurete. CIIOKON-
HBIN cepOcKul pabounti AreKcaHAP PaHKoBUY
(B 1928 ropy oH u3paBan B bearpaape Heaeranb-
HYTO KOMMYHHUCTHIECKYIO ra3eTy, ObIA apecTo-
BaH, ero CUABHO M30MBaAH, HO OH HUKOTO He
BBIA@A U IIIECTDb AET IPOBEA B TIOPbME).

N3 aToro psina HECKOABKO BEIOUBAACS py-
KOBOAUTEAD IOTOCAABCKOTO KOMCOMOAQ, CTY-
AeHT Bearpaackoro yauepcurera MiBo Aoaa
Pubap. Ero oten, xopsat VMBan Pubap, ObIA
OAHUM 13 PyKOBOAUTEAEH AeMOKpaTH4eCKOU
napTuu. B KauecTBe IIpeacepaTenst CKyIIITUHEL
oH B 1921 ropy o6esiBuA 0 3anpete KITIO, HO
Tellephb BCE OOABIIIe COAMIKAACA C KOMMYHU-
cramu. MopHuKa Bo ero ToBapuiiiy AJKuaac
u PaHKOBUY CYUTAAU MUKOHOM.

B urone 1937 ropa reHepaAbHOTO CeKpeTapst
LIK KITIO Muaana l'opkuda BeI3BaAu B Mo-
CKBY, 1 OH OeccaepHO ucues. Celfyac U3BeCT-
HO, uTO 19 aBrycra Toro ke ropa flopkud ObIA
apecToBaH, IPU3HaH aHTAUMCKUM IIIMTHOHOM 1
1 HOs10p4 paccTpeasH. Toraa sxe ObIAQ apeCTo-
BaHa IlepBad keHa Tuto [Toauna Beaoycosa.
A cmycTs Top, MoCKBa OKOHUATEABHO yTBED-
AuAa TUTO B KaueCTBEe HOBOTO PYKOBOAUTEAS
FOTOCA@BCKOU KOMIIAPTHUM.

HABCTPEYY BETPY U TPO3E

puHIil-pereHT [laBea, B OTAWYME OT €ro
IIOKOMHOTO Ky3eHa AAreKCaHApA, OBIA
JyeAroBeKoM KoMrpomucca. OH yperyAupoBan
oTHolIleHUA ¢ MTarnen: ycTalickue aareps,
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B dexabpe 1936 200a 6 FOzocniasuio 6epHyicsa
Hocun Bpo3 Tumo. Havunaemcasa ezo 6ypras no-
JUMUYLECKAs HU3Hb HA POOUHe.

TOTOBAIIIYE ITIOBCTAHIIEB Ha UTAABIHCKOU TEP-
puTopuu, 6LIAM pacOpPMUPOBAHEL, a YacThb
yCTallled OKa3aAaCcb MHTEPHUPOBAHHOU B
UTAABSTHCKUX 3aMOPCKUX KOAOHHUSX. 26 aBry-
cta 1939 ropa npembep-munuctp FOrocrasun
Aparuiia LiBeTkoBuy u aupep XKIT Baapko
Mauek OATTUCAAU COTAAIIIEHME O XOPBATCKOM
aBTOHOMMU. BoccTaHaBAMBAACA XOPBATCKUMN
napaameHT — Cabop, XOpBaTCKUE 3eMAU 00b-
€AUHSAUCH B OAHY IPOBUHIINIO (0A@HOBUHY);
0aHOM (raaBoli) XopBaTuM OBbIA Ha3HAUeH
3amMecTuTeAb Maueka, MBan llybamuy.
Kazanocnk, meuta CrenaHa Papriua cOBIAACE.
OAHaKO B CUTYyalllH, CAOJKUBIIIEHNCS IIOCAE €TO
rubenn, 9Ta 3aIll03parasl YCTyIKa yKe Maro
KOTO yAOBAeTBOpPsira. K ToMy Ke duepes He-
AEAIO TIOCAE TIOAIINCAHUS corAaalleHus Liser-
KoBU4Ya—Maueka Hauarach Bropas MupoBast
BOMHA, B KOpPHE U3MEHUBIIAS CUTYaIUIo B
BocTrounott Eporre.

K mapTty 1941 ropa IOrocaaBust Ovira co
BCEeX CTOPOH OKpPY’KeHa Aep>kaBaMu (palimcT-
CKOM «OCU» U CTpaHaMU, UM IIOABAACTHBIMU.
Eé pyKoBOAWUTEAN OKa3aAUCh ITIepeA BEIOOPOM:
AM0O cTaTh cOlo3HUKaMu [UTaepa u Myccoaun-
HH, AM00 Pa3AEAUTDb y4aCTh OKKYIIMPOBaHHOM
I'penuu. ITpembep-munuctp FOrocaraBuu
LIBeTKOBUY M MUHUCTP MUHOCTPAHHBIX AEA
LuHnap-MapkoBuu noaplnucasu 25 Mapra B
Bene npoTokoa o npucoepuHenun FOrocaa-
BUM K TPOMCTBEHHOMY IIAaKTy, BKAIOYABIIEMY
l'epmanmuto, Mtaauto u Sinonuto.

BoABIIMHCTBO XOPBATOB, KAK U PYKO-
BoacTBO XKII, opoOpuAM 3TOT 11ar. A BOT
B cepOCKUX IropoAax HadaAUCh MAcCOBEIE
MaHudecTalluu oA Ao3yHramMu «boae par
Hero nakT!» u «boae rpob Hero pob!» («Ayu-
1Ile BOMHaQ, 4eM NaKT!», «Ayullle B rpo0y, ueM
OBITH pabom»).

B Bearpape AeMOHCTPAHTHI pa3rpOMUAN
U IIOAOXKTAM HeMellKoe MH(MOPMALMOHHOE
O10po. B TOT XXe pAeHB rpynmna oUIeposB
BBC BO raaBe ¢ KOMaHAYIOIIUM AyIIaHOM
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Anmuzepmanckas 0demoncmpayus é Benzpade 6 0env
680eHH020 nepesopoma — 27 mapma 1941 zoda.

CuMoBUYEM TIPUHSIAG pellleHre CMeCTUTh
KaUTyASTHTCKOE IIPaBUTEABCTBO LIBeTKOBH-
4Ja. B GeArpaackoe nmpeaMecTbe 3eMYyH, TAe
HaxoauAcs 1Tad BBC, crarmBaanch He TOABKO
AETUYMKM, HO U IEXOTHBIE, aPpTUAAEPUNCKIIE,
TAHKOBEIE U KaBaAepUMCKUe YacTHU.

B HoOub Ha 27 MapTa, KOTAQ IPUHII-PEreHT
INaBea yexan M3 CTOAUIIBI B CBOE HUMeHHE B
CAOBeHUH, 3aTOBOPIIUKHU B3SIAU IIOA KOHTPOAB
CTpaTernuyecKu Ba’KHbIe ITYHKTHI CTOAUMIIBL 1
apecToBaAd YAeHOB KabuHeTa LIBeTKoBHMYA.
OxoAO0 ceMH yTpa IpuHIl-pereHT [TaBea cBsi-
3anca ¢ bearpapoM. EMy ObIAO CKa3aHO, 4TO
OH OTCTPAHEH OT BAACTH, @ Ha IIPECTOA B3OLIEA
ceMHaptaTuAeTHUM [18Tp 11, 0O BIBAEHHBIN ITO
3TOMY CAy4YarO COBEPIIEHHOAETHUM.

B 9 yTpa MoAOAOH HopyurK SkoB MoBoBuy
TOAOCOM, O4eHb IIOXOXXKUM Ha roaoc [letpa,
3aundTaA obpalleHue K HapopAy. «Kopoab»
OOBSIBUA, UTO B 3TOT TSIPKEABIN MOMEHT PEIIUA
B3SIThb BAQCTh B CBOU PYKH; IPU3BaA BCEX Cep-
OOB, XOPBATOB, CAOBEHIIEB 0O BEANHUTHCS BO-
KpPYyT TPOHA ¥ COOOIIMA, UYTO IIOPYIHUA FeHepaAy
CumoBHYy 06pa3oBaTh HOBOE IIPABUTEABCTBO.
Kabuner CuMoBHYa 3aBEepUA HEMIIEB, 4TO

Koponw ITémp II Kapazeopeuesuy 6 popme BBC
padom c zenepanom Jyuanom Cumosuiem.
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IIepeBOPOT BEI3BAH CYyryb6o BHYTPEHHUMU
MPUYMHAMU U HEe O3HAYaeT BBIXOAA U3 Tpoti-
cTBeHHOTO nakTa. OpAHAKO B30eIEHHBIN
[uTAED B TOT JKe AeHb IIOATIUCAA AUDEKTUBY O
HeMeAAeHHOM OKKymanuu FOrocaraBuu.

HoBrle rorocraBcKre PyKOBOAUTEAU HaAe-
SIAUCH, uTO CoBeTcKul Co103 — (paKTUUEeCKUM
COIO3HUK [epMaHUM — CMOXKET 3all[UTUTh UX
CTpaHy OT HeMeIlIKOro BTOpsKeHHs. OHU BEHI-
pasuau xxeaanue 3akrounTs ¢ CCCP BoeHHO-
TMOAMTUYECKUN COIO3 «HA AIOOBIX YCAOBHUAX,
KOTOpPBIE TTPEAAOSKUT COBETCKOE TTPABUTEAD-
CTBO, BIIAOTh AO HEKOTOPBIX COITMAABHBIX W3-
MeHeHUY, ocyllecTBAEHHEIX B CCCP». iapIMu
CAOBaMU, PaAM BOEHHOM IIOMOIIY OHU T'OTOBBI
OBIAM NIpeBpaTUTh IOrocaasuto B COBETCKYIO
pecnryoauky! Ho Craaun u MoAOTOB He co-
Oupaauch BoeBaTh ¢ [epmanuett. [TepeBopoT B
FOrochaBry OHU NCITOAB30BAAY KaK O4ePEAHOM
TPOOHBIN IIap AAS BBISICHEHUS HaMepeHUH
lTuTAepa. 4 anipenst COBETCKasi CTOPOHA IIPEA-
CTaBMAA IOTOCA@BaM IIPOEKT AoroBopa. Te co-
TAQCHUAMCH, HO IIPOCUAY YCKOPUTH COBETCKUE
BOEHHBIE II0CTaBKU U yOpaTh hpasy o coxpa-
HEHUU HEeUTPaAUTeTa B CAydae HallaASHUs Ha
OAHY 13 AOTOBapPHBAIOIINXCSI CTOPOH.

TTocae MHTEHCUBHEBIX IEPETrOBOPOB Ha pac-
cBeTe 6 antpead 1941 ropa CCCP u FOrocaaBus
TIOATTHICaAY AOTOBOP «O Apyk0Oe 1 HeHalape-
HHUU», COTAACHO KOTOPOMY B CAydae Hallaje-
HUS Ha OAHY U3 CTOPOH ApyTas 00s3bIBarach
«COOAIOAATH ITOAUTHUKY APYKECTBEHHOTO
OTHOIIIEHUSI» K )KePTBe arpecCumu.

B IOrocaaBuu K 3TOMYy BpEMEHU YrKe IIAQ
BOMHA. PanHUM yTpOoM 6 anpens HeMenKue
BOMCKA IOCAE apPTIOATOTOBKU Pa3BEpPHYAU
HacTynaeHue Ha bearpap u Cronae. A oko-
AO 7 9yacoB HeMeIlKas aBUAIlus MOABEPTAA
MaccupoBaHHOM 60MOapaupoOBKe bearpaa,
KOTOPBIN HE3aA0ATO AO 3TOTO OBIA OOBIBAECH
«OTKPBITHLIM TOPOAOM» (TO €CTH HE UMEOIITUM
BOEHHBIX OOBEKTOB U CPEACTB 3aIIUTHI).

B 16 gacoB Hemenkui nocoa lllyren6ypr
npouHpopMupoBasr MoOAOTOBa O HadaAe
BOMHEI Ha BaaKaHaX, 0OOBICHUB ACMCTBUS
lepMaHuU yrpo30i aHIAO-FOTOCAABCKOU BO-
€HHOM aK1uu npoTtus lepmanum u Utaruu.
MOAOTOB OTPAHUYHUACST MEAAHXOAUYECKUM
CO’KaAeHMEeM, UTO pacIIvpeHre BOWHEBI OKa-
3aA0Ch Hen30e>XKHbBIM.

MEJKAY «ITEPBOM»
" «BTOPOYVi» FOTOCAABUEN

}OI‘OCAaBCKaﬂ apMus, CIYUTABIIASNCS
MAOBOABHO CHUABHOM, OBIAQ pa3bura
Ha yAMBAEeHUe OBICTPO: yke 17 anpeas oHa
kanutryauposaaa. Kopoas IMérp II u npa-
BUTeAbCTBO CuMoBHua Oexxaau B Erumer,
a orrypa B AoHpoH. KopoaescrBo FOrocaa-
BHUS IIePEeCTano CYIecTBOBaTh. B 3arpebe,
BCTPETHUBIIIEM HEMI[eB KaK OCBOOOAUTEAEH,
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OBIAO OOBSIBAEHO O CO3AAHUU
HezaBucumoro rocypapcrsa
Xopsaruu (HI'X). Bo3raaBua
ero Aure [laBeAudy, ume-
HOBABIINNUCS IIOTAABHUKOM
— BOJKAEM (XOpBaTCKUY aHa-
AOT HEMEIIKOTO «(ropepa» u
UTAABSIHCKOTO «Ayde»).
OKKyIIMpOBaHHas1 UTAABSTH-
namu YepHoropus npeBpaTu-
AACh B KOPOAEBCTBO. B pa3py-
IeHHOM 60MOapAUpPOBKaMU
Bearpaae O6BIAO CO3AQHO TIpa-
BUTEABCTBO MapHUOHETOYHOMN
CepOckoil peCcliyOAMKHU BO
TA@Be C reHeparoM MunraHoMm
Heanuem. I'lpoune rorocaas-
CKU€e TEPPUTOPUMN HEMITHI I10-
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O

AEAVAN MeSKAY COIO3HUKaMU
— Xopsartueu, Benrpuey,

Wrtaauet u Boarapueit. OpHako yxxe 10 mas
TIOAKOBHUK reHInraba cepd Aparoaiob (Apa-
Ka) MnxanaoBud, cOOpaB IPYIILY COAAAT 1
odutlepos B parione PaBHa [opel, 0OBABUA, UTO
BOMHA IIpopoAkaeTcsd. OpUIuarbHO OTPSABL
cepOCckoro PaBHOTOPCKOTO ABUKEHMS UMEHO-
BaAuCh FOrochraBCKUM BOMCKOM B OTEUECTBE,
HO B HapOAE UX 4Yallle Ha3bIBaAU 110 CTApPUHKE
YeTHUKaMM (OT CAOBa «uem» — «OTPSA»). B
sHBape 1942 ropa MuxatinoBud ObIA Ha3HaUEH
BOEHHBLIM MUHMCTPOM SMUTPAHTCKOTO IIpaBU-
TEeABCTBA.

TeM BpeMeHeM I0OTOCA@BCKIE KOMMYHUCTEI
Bcaep 3a CTaAWHBIM IIPOAOAKAAU KACHMUTH
BeAnkoOpUTaHNIO KaK «IIOAKUTATEAST BOM-
HbI», HeMIjam OHM He CONIPOTUBASIAUICE, OOAEEe
TOT'O, A@JKE CTPEASIAN B FOTOCAABCKUX COAAQT, &
B HezaBucumom rocypapcrse XopBaTHs IpU-
caraau [laBeanuy. ViIMeHHO IIO3TOMY yCTallIH,
uctpebagBuiue cepb0B, eBpeeB U IBITaH,
KOMMYHUCTOB He TPOTaAMU.

Curyanusa pa3BepHyAach Ha 180 rpaaycos
3a OAMH AeHb — 22 uioHsd, Korpa ['epmanusa
Hanara Ha CCCP. M3BecTHO, Hampumep, 4TO
HEeMIIeB, IMOMLITABIINXCS 7 UIOAS Pa30rHaTh
CEeABCKYIO CXOAKY B cepOCKOM pAepeBHe beaa
LlepkBa, BEIOUA OTTyAQ OTPSA KOMMYHUCTA
Muxkuner MoBaHoBrua. Tak BCTyIIUAM B A€H-
CTBYE KOMMYHUCTHYECKHe ITapTU3aHEbL. Toraa
ke TuTo co3pan B bearpaae moAroAbLHBIH 1IITab
TIapTU3aHCKOTO ABYKEHUS.

Boprba B IFOrocraBuu npoTuB HEeMeIKOMU
OKKYTIAIIUX BBIIIAG AAAEKO 3@ PAMKI OOBIYHOTO
B eBpPOIEeMCKUX cTpaHaxX ABMKeHUs Compo-
TUBAEHMS. YeTHUKU M KOMMYHUCTBI BOEBAAU
o-pasHoMy. Atopr MuxaliaoBr4a BeAU KAAC-
CHUYEeCKYIO IapTU3aHCKYIO BOMHY, CKPHIBAsICh
B Aecax, YTOOBI He IOACTABASITE IO YAQP MUP-
HOe HacereHHe. KOMMYHHCTEL JKe CTapaAuCh
3aXBaTHIBATh HACEAEHHBIE ITYHKTEI XOTs OBI
Ha HECKOABKO 4acoB. HemrIibl, BHIOUB uX, 3a
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ITocne mozo kax FOzocnaeus éecnoli 1941 zoda
6vina okkynuposana I'epmanueti u nodenena Ha
Mmapuoremounble zocydapcmea, [Ipazoniob (Ipaica)
Muxaiinosui coOpan c60ux npuBepHceHyes 6 paiione
Pasna I'opot u 06sa6un: «Botina npodonscaemces».
T'enepan Ipasxca Muxatinosuy (6 yenmpe, c mpyo-
Koll) ¢ vemHukamu u3 paitona Byuarxa. Ocensv
1944 zo0a.

KayKAOTO YOUTOTO COAAATA PACCTPEAMBAAM TI0
CTO MY>K4YMH OT 14 AeT. HTOOBI BBKUTD, JKUTEAT
OBIAM BEIHY>KAEHBI YXOAUTH K IIapTHU3aHaM.
PykoBoauTeAN Y4eTHUKOB U KOMMYHHUCTHYe-
CKMX IIapTU3aH IBITAAUCH HAAGAUTH B3aUMO-
AeﬁCTBHe, HO 13 3TOr'O HU4Yero He BHIIINAO: 1 TEM
U APYTUM AeTde YAABAAOCH AOTOBAPUBATHCS C
HeMIIaMH, 4eM APYT ¢ ApyroM. (UTo KacaeTcs
UTAABSHIIEB, TO T€ Ad’Ke YKPBIBAAW PAHEHBIX
YEeTHUKOB M IIPOCTO cepOOB OT ycTaulen.) B
KOHEYHOM CUETe MeXAY YeTHHUKaMU U IIap-
TH3aHaMHU Pa3BePHYAACh caMas HaCTOSIas
BOIHA, B KOTOPOM yallla BeCOB CKAOHSIAACh TO
Ha OAHY, TO Ha APYTYIO CTOPOHY.
KoMMyHMCTBI OGBUHSIAM YETHUKOB B COTPYA-
HUYeCTBe C OKKyTIaHTaMH, a ce0si IPEACTaBASIAI

Cmaanun, Pyseeavm u Yepuunnv na Tezeparnckoi
Konpepenyuu. 1943 200.




FOzocnasckuii ocmpoe Buc. 1944 200. 30eco 6vLno
npurAmMO pewerue co3damep eduHOe NPasumesib-
cmeo, 6 komopom Tumo 3atimém nocm npembvepa.
Cnesa nanpaso: Baxapuu, Munymunosuy, Kapdens,
Tumo, Paukoeuy, Byxmanosuu-Temno, Jacunac.

3alIUTHUKAMU UHTEPEeCOB BCEeX IOTOCAABCKUX
HapopoB. OHU pa’ke IPUCBOUAU OAHOU M3
TIAPTU3aHCKUX OpUrap MMs OpaTbeB AHTyHA U
Crenana Papruelt — ocHOBaTeAel XOPBATCKOMU
KPECTBSIHCKOM IIapTuu. MHOTrre UM BEepUAU U
IIAU C HUMU. Tak, VICIIOAHUTEABHBIM KOMUTET
CO3AQHHOTO KOMMYHHUCTaMU AHTH(QAIITICTCKO-
rO Beua HapoAHOTO ocBobokaeHMST FOrocha-
Buu (ABHOIO) BO3rAaBUA M3BECTHBIN TOAUTUK
WBan Pubap (ero cweia ViBo Aona Pubap, uren
TIapTU3aHCKOro BepxoBHoro 1rTaba, morud mpu
OoMO&ExRKe B HOsIOpe 1943 ropa). IlepBbIM Al-
PEKTOPOM TUTOBCKOTO TeaerpachHOro areHTCTBa
HoBo# FOrocaasuu (TAHIOI) ctan Baaanicras
PubHuKap, u4bsi ceMbsI BAaAeAa KpyTHeNIen
«Oyp>Kya3Hom» raszeton «IloamTmkar. [Tpum-
kHyAH K KITHO 1 MHOTHE ureHBl XKIT, KOTOPBIM
OBINO He IIO IIyTH C ycTamaMu. KoMMyHUCTBI
OKa3aAVCh UM OATDKe, 4eM cepOCKye HarpioHa-
AVICTHI-YETHUKU.

[NepenroMHEIM cOOBITHEM B CyAbOe FOrocaa-
BuU cTana Terepanckas KOHGepeHIs (28 Hos-
Opsa — 1 AekaOps 1943 ropa), TAe COIO3HUKY 10
QHTUTUTAEPOBCKOM KOAAUINU AOTOBOPUAUCH
He TOABKO O MaCIITaOHOM ITOMOIIH TUTOBCKIM
napTU3aHaM, HO ¥ O CO3AQHMU OOIIEeIOTOCAaB-
CKOTO ITIPaBUTEABCTBA BO TAase ¢ Turo. B Te ca-
Mble AHH, KorAa CtaauH, Py3BeasT 1 Hepunanb
OecepoBanm B TerepaHe, BOOCHUMCKOM TOPOAE
Sine ceccuss ABHOIO oTBepraa npeTeH3un Ha
BaacTh [Terpa Il KapareoprueBruya 1 5MUTpaHT-
CKoTo TpaBuUTeAbCTBa. Ceccust chopMHUpOBana
HanmoHaAbHBIE KOMUTET OCBOOOKAEHUS
FOrocaaBum Bo raaBe ¢ Tuto. Toraa ske B 001X
yepTax OBIAN HaMeueHbI (DOPMBI IIOCAEBOEHHOMN
FOTOCAQBCKOM TOCYAQPCTBEHHOCTH U OTIPEAEAE-
HBI 'PAHUIIBI OYAYIIMX IIECTU PECITyOAUK.

[Tocare Terepana Yepuuanab IepecTan
IIOMOTaTh YeTHHUKAaM, a SMUIPAHTCKOe IIpa-
BUTEeABCTBO FOTOCA@BUY BO3TAGBHA 3aMeECTH-
TeAb Maueka, VBau [llyOammy. B KoHIe Mas
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1944 ropa HEMETTKUI ACCAHT
TIOTIBITAACST 3aXBaTUTh IIap-
TU3aHCKUY 1ITad, HO COBET-
CKUM TPAHCIOPTHEBIM caMo-
A€T BeIBe3 TUTO U ero copar-
HUKOB Ha OCBOOOXAEHHYIO
UTAABSHCKYIO TEPPUTOPHIO,
OTKyAa OHHU IepebOpaAuch
Ha IOTOCAABCKHUU OCTPOB
Buc. 3pech 16 uroHsa 6BIAO
pemreHoO CO3AaTh €ANHOE
NIPaBUTEABCTBO, B KOTOPOM-
TuTO 3aMIMET IMOCT ITpeMbepa,
a ly6amuy — MHUHUCTpPa
WHOCTPAHHEIX AEA.
MuxaliAOBUY IBITAACS IIEPEAOMUTE CUTYya-
nuto: 31 aBrycra oH oT uMeHH [lerpa Il nzpan
npuka3 «O BceoOlllelt MOOMAM3AIIUY HallUU
TIPOTUB Bcex Bparob». [1o Bcett Cepbumn 3ary-
MEAU KOAOKOAQ, K Beuepy 1 ceHTAOps B cérax
OCTaAUCh OAHM JKEHIIVUHEBI, CTAPUKU U AETH.
PsaBI UeTHUKOB yBeAMYUAUCH A0 150 TBICSY, HO
OPY>KUsI KaTaCTPO(PIIECKY He XBATAAO — OAHA
BUHTOBKA Ha Tpoux. A 12 centsa0ps 1944 ropa
KOopoAb ['1éTp Il o paapro npu3BaA I0TOCAGBOB
BCTyTIaTh B apPMUIO TUTO. YCABIIIIAB 3TO COOOITIe-
HUe, MuxatnoBrud oOpoHUA: «U TeI, BpyT!»
AMepUKaHIBI 1 OPUTAHIIEI Tellepb KOOP-
AWHUPOBAAU CBOU YAAPHI C AeMCTBUSIMU TH-
TOBCKOY HapopHO-0CBOGOAUTEALHOU apMUuU
FOrocaaBuu (HOALRO). B okTa6pe 1944 roaa,
korpa HOAIO BmecTe ¢ CoBeTCKOUM apMuen
Beaa Oom 3a Bearpaa, Craaun u Hepuuarb
3aKAI0YMAU B MOCKBe Tak Ha3hkIBaeMoe «IIPOo-
IIEHTHOE COTAAIIIEeHVEe» O CTEeIIeHU BAUSHUS UX
AeprKaB B cTrpaHax Bocrounott EBponibt. XoTs B
IOrochraBum BAuSTHEE GBINO TTOAEAEHO MESKAY
CCCP u BeaukoOpuTaHueM IomoAaM, dalila
BECOB BCE OOABIIIE CKAOHSAACH Ha CTOPOHY
komMmyHHUCTOB. C nomoisio CCCP u ¢ moaua-
AmBoro coraacust aurandat KITHO ycraHoBUAa
KOHTPOAB HaA, BCEMU PeTMOHAMU CTPAHEL.
YapepuTeAabHas CKyniuHa 29 Hos6psa 1945
ropa o0BsiBUAA O co3paHum DepepaTUBHOU
Hapopunoit Pecttyoanku FOrocaasuu (OHPIO),
COCTOSIIEeY U3 IIIeCTU COIO3HBIX PECITyOAUK —
Cep06uu, Xopsatuu, CroBeHUH, HepHOropuy,
Makeponuu, bocuuu u I'epuerosunst (bul’).
[pm aTOM B cocTaB XOpBaTUY BOIIIAY MHOTHIE
TEepPPUTOPUHU, HaceA€HHBIe cepbamu, B bul’
TIPaBOCAABHBIE CePOBI COCEACTBOBAAU C KaTO-
AMKaMH-XOpBaTaMHU U MyCyAbMaHaMU-OOCHS-
KaMU (pacIpocTpaHEHHOe CaMOHa3BaHue 00c-
HUMIEB), a B cocTaBe Cepbuu 6BIAU 0Opa3oBa-
HBI AB& aBTOHOMHBIX Kpasi — BoeBoanHa co
3HQUUTEABHBIM BEHT€PCKHUM MEHBITUHCTBOM
u KocoBo 1 MeToxusi, TAe GOABIIIe TOAOBUHEI
HaCeASHUSI COCTaBASIAM arOaHITEL.
Boitna FOrochrasuro pa3pyuinaa, BOMHA €€
u BoccTaHoBUAA. Ho 3TO OBlAG y’Ke HOBad,
conmaructuaeckas fOrochrasus.
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Ha cnytHuke IOnutepa EBpone, KOTOPbIV
cyuTasncs rnaBHbIM KaHAUAATOM Ha oOHapy-
XKEHNe BHE3EMHOW XWU3HU, B MNPUBbLIYHLIX HAM
¢dopmax Xu3Hb, no-BUANMOMY, HEBO3MOXHA.

N9 BO3HWKHOBEHMUS XU3HU HA OCHOBE
ﬂ.yrnepo,u,a Heob6xoanuMbl Kak MUHUMYM
Kucnopoa n Boga. 910 ybexageHve npmseno
YHYEHbIX K MAEee NoncKa XMBbIX OPraHM3MOB Ha
nnaHetax CONIHEYHOW CUCTEMBI, a Takxe Ha
CNYTHUKAxX 3TUX NIAHET, B aTMOCPEPE KOTOPbIX
1N xoTs Obl B OYBE NPUCYTCTBYET BoAA. Takumx
niaaHeT N CNyTHUKOB BCEro YeTbipe — 3ems,
Mapc, cnytHuk CatypHa QHuenag n CnyTHUK
IOnuTtepa EBpona. NocnegHee HebecHoe TeENo
npuBEKSI0 0coboe BHUMaHNe KOCMOBU1OIOroB
— BCS1 MOBEPXHOCTb CNYTHMKA MNOKPbLITA ClI0eEM
BOOHOMO NbAa TOAWMHOM okono 20 kunome-
TPOB, NOJA, KOTOPbIM HAaXOAUTCS OKeaH rnyou-
Holi 0o 160 kunomeTpoB. Kpome Toro, B okeaHe
EBponbl MOrno okadaTbCs A0CTaTO4YHOE Ans
XN3HenenTeNbHOCTN BHE3EMHbIX OPraHN3MOB
KONMMYeCcTBO Kncnopoaa. MiMeHHo B 3ToM okea-
He nccnenoBarteny 1 HaaesnMcb 0OHAPYXNTb
NPU3HaKU «yrnepoaHON» XN3HW.

OpHako nocnegHue naHHble, onyonKoBaH-
Hble B O4HOM N3 HelaBHNUX HOMEPOB XypHana
«Astrobiology», cBUWOETeNbCTBYIOT, CKOpee
BCEro, 0 HEBO3MOXHOCTN Takonm dopMbl
Xn3Hn Ha EBpone. MaTblo acek ¢ coTpya-
Hukamu 13 YHmeepcuteta tOxHon dnopuapl
Ha OCHOBaHWWM aHann3a AaHHbIX O COCTaBe
NOBEPXHOCTHOro cnos EBponbl n ckopocTun
ondoy3um kucnopoga B NOANEAHLIN OKeaH
CAEenanu BbiBOA, YTO B HEM C/IMLLKOM BenMKa
KOHLIEHTpauUus CEepHON KMCNOTbl U OKeaH He-
NPUrOAEH ON15 XKN3HU.

CepHas knucnoTta B okeaHe EBponbl 06pasy-
eTcAa B pe3ynbTate OKUCIEHUs KNCIoPOAO0M
MUHEPANoB f4pa CnyTHMKa, COoAepXaLlimx
cepy. Npexae Bcero — cynbduraoB METAIIOB.
CornacHo pac4yétam aBTOPOB CTaTbW, Moka-
3aresib KUCNOTHOCTM pH Boabl nognéaHoro
okeaHa cocTasnseT 2,6 eanHULbl — 3TO Ha
nopsiaok 60JbLLE, Y4EM B CYXOM KPaCHOM BUHE.
YrnepogHasi Xn3Hb B Taknx cpegax, no MHe-
HUIO acTPOOMOOroB, KpamHe ManoBeposaTHA
WM BOBCE HEBO3MOXHa. B pokasatenbcTBo
OHUW NPUBOASAT NPELEEHTHOE peLLeHEe ame-
PVKaHCKOro cyaa no ucky Hekoero PoHanbaa
Benna k komnaHun «lencmn-kona», KOTOPbIN
AKoObl 0OHapPYyXun B 6aHke ¢ ra3anpoBKO
«MayHTUH [blo» 9TOM KOMMaHUU A0XIYI0, HO
LLeNyIo Mbllb. OKCNEepPTbl KOMMAaHUM 3KCNepu-
MeHTaslbHO N ybeauTenbHO Aokasanu, 4To B
BOOHOM pacTBOpe ra3mpoBku ¢ eé pH= 3,43
(a 9TO MOYTK Ha NOPALAOK MEHEE «KNCO», YEM
B OkeaHe EBponbl) Mbiwb foMKHA Gbina Obl
npeBpaTUTbLCS B XeneobpasHyto cybcTaHUuo
(TOT pesynbTaT BbIMSANT OOBOSILHO COMHU-
TenbHbiM. — Mpum. aBT.).
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Yemuipe kpynuetiwux cnymuuka FOnumepa 6viau
omkpuimut T'anuneem 6 1610 200y. B amy «lanu-
neegy cemvio» 8xodam Ho, Eepona, I'anumed u
Kannucmo. Hanwcmpayuu HACA.

ITosepxHocms vda Ha Eepone ucnewperna none-
PEeYHO-NONOCAMbLMY MPEUUHAMU U NOSOCAMU.

Bnpouem, 6uonoram n3BecTHbl NpUMepsI
CYLLLECTBOBAHNS MUKPOOPraHM3MoB Ha 3emne
1 B ropasno 6osiee cypoBbIX YCNOBUSIX (O O0-
CTaTO4HO KPYMHbIX CyLLecTBax pedb BOOOLLE He
naeT). B ceA3u ¢ aTum MaTbio MNMacek untupyet
[aHHble aHann3a Boabl pekn Pno-TuHto B UIcha-
HUK, KOTOpPasi UMeeT rNyboKMiA KpacHbIN LIBET U
pH 0T 1 0o 5 13-3a cTOKa B pEKY APEHAXHBIX BOA,
obpasyloLmxcs npv aobblve xenesHon pyabl. U
Tam XUBYT MUKPOOPraHN3Mbl, UCMONb3YloLne
Ons cBoero metabonuama Xeneso u cepy.

MaTbio Macek oTBeEpraetT BO3MOXHOCTb
cyuiecTBoBaHus Ha EBpone mMuHepanos
LLEeNIOYHOr0 Xapaktepa, KoTopble MOrfan Obl
HeNnTpanM3oBaTb KUC/OTY B OKeaHe 3TOro CnyT-
Huka. OH yBEPEH, YTO Takne MUHepansbl, Kak,
Hanpumep, kapboHaT Kanbuus, [OMKHbI Oblnn
Obl yXXe OaBHO npopearnpoBaTb C KMCOTOMN.
B TO e Bpems OH NpuU3HaéT, 4To, ecnn bbl Ha
EBpone nosiBUAMCb A0CTAaTOYHO KPYMHbIE XW-
Bble OpraHn3mbl, KOCTU 3TUX CYLL,ECTB MO
Obl copgepxatb docdart xenesa. Ha 3emne aTta
COJib NpeacTaB/ieHa KPacuBbIMU 3eNEHBIMU
Kpuctannamm mmHepana suBmaHuTa. Moxet
OblTb, Mbl eLE BCTPETUMCS C 3eJIEHOBATbIMU
noABOOHbLIMYM eBponeiLamu.

Kananpat xumMunyeckunx Hayk
Nérp OBPA3LILOB.

UcTtounuk: Pasek M., Greenberg R. Acidification of
Europa's Subsurface Ocean as a Consequence of Oxidant
Delivery // Astrobiology, 2012, February, Vol. 12, No. 2,
pp. 151—159.
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MonHoueHHas 3awWwmuTa opraHnsma ot uHpeKkL it MHOIrme AecaTuNeTus Nnoapsaa ocTaér-
cq BaXHelwei npob6nemoii n gaét HanpaBfeHne Hay4yHoMy nomcky. Hoeblie paspaboTku
pPOCCUNCKNX OUOXMMUKOB B 3TOM oO6nacTtu yoeautenbHO A0Ka3bIBalOT, YTO AJA Nonérta
Hay4yHOW MbICZIN HEOOGX0ANMbI ABa Kpblia: PyHAAMEHTanbHas Hayka U NpuknagHas.

OM0 BRODEGHEDDOWY DDOUDOTETY

Enena BOPOHUHA, meauuuHckunii gupektop 3A0 «MENTEK»;
KaHamaaT xuMmunueckux Hayk TatbssHa AHOPOHOBA, UHcTuTyT GMOoOpraHnyeckoi
xumumn PAH um. akag. M. M. LlemsakuHa n 0. A. OBYUMHHUKOBA.

L_ITO 3awmiaeT Hac oT uHdexkumn? Tununy-
HbIl OTBET Ha 3TOT BOMPOC: «AHTUTENA,
KOTOpble 06pasdyoTca Nocse NepeHeCEHHbIX
6onesHeli». OH OTAAET NasbMy NepPBEHCTBA
npMOBpPETEHHOMY, NN aanTUBHOMY, UMMY-
HUTETY, KOTOPbI GOPMUPYETCH N KPEMHET Y
YyenioBeka nocne poXaeHUs No MePE «BCTPEY»
C pas3nnyHbIMM MUKPOOaMMK, 3aKPENSs ONbIT
B BUAE aHTUTEN.

ALanTUBHbLIA UMMYHUTET — 3TO TO, YTO OT-
JI4aeT Hac Apyr OT Apyra, HECMOTPS Ha «CTaH-
OAapTHbIA», 0BLLUMIA ANs Bcex Habop aHTUINEeHOB.
Y kaxporo ectb UHOVBUAOYasNbHbIE OTANYUS,
KOTOPbIE 3aBUCSIT OT TOFO, BCTPETUMCS Mbl NN
HET C KOHKPETHbIM BO36yauTENEM B TEYEHNE
XN3HU. Mbl BCE «BOOPYXEHbI» MO-Pa3HOMY.

Ho kakum xe obpasom 3awmuiaTcs oT
MHPeKUNOHHON arpeccumn 98% «bpaTbeB
HaLWWX MEHbLUNX», BEOb OHWU NNLLEHbI NHTEN-
NEKTYanbHOro aAanTUBHOMO MUMMYHUTETA (Kak
M3BECTHO, OH MOSBSIETCH TOJIbKO Y BbICLLNX
NO3BOHO4YHbIX)?

OTBeT HalEn pycckuii Mukpobuonor Nnbs
Unbny MeuHunkoB. OH OTKpbI iBReHNe daroum-
TO33, TO ECTb 3aXBaTa M YHNHTOXEHNSA NaTOrEHOB
cneunanbHbIMK KNIETKaMU1, KOTOpble Ha3Bsas
daroupTamm (0T rped. phagos — noxuparenb
n kytos — knetka). IMeHHO daroumnTbl (KNeTkn
BPOXAEHHOINO MMMYHUTETA) BbICTPansaoT
NepByio JINHMIO 0B0POHBLI OT BTOPXEHUS YyXKe-
poaHbIX opraHn3mos. K arouytam OTHOCHT, Ha-
npumep, XOPOLLO HAM N3BECTHbIE KNETKW KPOBW,
Takune Kak HeMTPOdUIbl, MOHOLMTBLI, Makpodaru
n gpyrve. ParoumTo3 — 0anH U3 BaXKHbIX Mexa-
HN3MOB BPOXAEHHOIO IMMYHUTETA.

BpOXAEHHBI UMMYHUTET — 3TO TO, YTO HAC
06beanHsAeT, MAEHTUYHO DYHKUMOHUPYET B
KaXX[0M 1 HE UBMEHSIETCSH C MOMEHTa poXxae-
HUS 1N 00 CMEepPTU.

TaK Kakonm Xe UMMYHWUTET rfaBHbI B 3a-
wmTe oT MHPpekumMn — aganTUBHbLIN NN
BPOXAEHHLIN?

Touky B Hay4HOM criope HOGeneBcKux nay-
peatoB 1908 roga Nnbu Mnbuya Me4yHmkoBa,
OoTKpbIBLWEro garoumtos, u MNMayna Spnuxa,
[0Ka3bIBaBLLEro, YTO raBHasi poJib B 3aliuTe
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oT GaKkTepUii NPUHAONEXUT aHTUTENaM, NoCTa-
BWJIM PEBOJTIIOLIMOHHBIE OTKPLITUS ABYX NMOCNEA-
HUX OecatuneTuii (cM. «Hayka n xmnaHb» N2 9,
2010r. — Pep.). B 2011 rogy Hobenesckuii
KOMUTET OTMETUN NpemMmnein no Grnanonorum n
MeOuumMHe cpasy TPEX YH4EHbIX, KOTOPblEe CBOW-
MU 3KCNEPUMEHTAMM NOATBEPANIN NPaBUSIb-
HOCTb BO33peHuin U. 1. MeuHukosa. Mpemusa
6bina npucyxaeHa Xonio XoddmaHHy, Bpiocy
Bontnepy n Pansdy LUTanHmaHy 3a oTKpbITHE
MONEKYNSPHbIX MEXaHU3MOB BPOXAEHHOIO
UMMYHUTETA N NEePeOCMbIC/IEHNE ero poau
B MMMYHOJIOTMYeCcKon 3awmTe (CM. «Hayka n
Xn3Hb» N2 11,2011 r. — Pep.).

OTkpbiTnsa X. XoddpmaHHa, b. Bontnepa
n P. MepxntoBa nokasanum, 4TO CUCTEMbI
BPOXOEHHOMO UMMYHUMTETA Y YenoBeka, No3Beo-
HOYHbIX M 6ECMO3BOHOYHbBIX XMBOTHBIX MPUHLN-
NnuasnbHO He OTNnHaloTCA. Y MyLlek-apo3odun,
MbILLEN, @ BNOCNEACTBUM U Y YenoBeka Oblin
OTKPbITbI M ONMUCaHbI OAHOTUIMHbIE PELLenTOopHl,
NpV3BaHHblE «BblJIaBNNBaTbL» U Pacrno3HasaTb
GakTepuu, BUPYChbl UK rpUbbI MO X CTPYKTYP-
HbIM 3/1IEMEHTaM — KOMMOHEHTaM KJIETO4YHOW
CTEHKMN, HYKJIEMHOBbLIM KUCNOTaM U T.4,. IMeH-
HO MO 3TUM CTPYKTYPHbLIM 3/IEMEHTaM BPOX-
OEHHas UMMYyHHasa cuctema ngeHTnbunumpyet
nonagaHne B OPraHmn3m «4yxoro».

dakTnyeckn Npon30LESN PEBOJIIOLMOHHBIN
NepesopoT B MMMYHOJIOMMU, 0Ka3aBLUWI, YTO
B 3alUMTe OT UHPEKUNIA Unm B1onornyeckom
arpeccuun BeayLlyio pofib UrpaetT UMMYHUTET
BPOXAEHHbIN, KOTOPbLIA PYKOBOOUT 3arnyCKoM
a4anTUBHOMO W ero nocneayouwein paboTon.
(OTKpbITME B3aMMOCBA3N MEXAy BPOXOEH-
HbIM 1 adanTMBHLIM UMMYHUTETOM — 3acnyra
P.LLTtanHmana.)

KaKOBbI NPUHLUMMNBLI PaboTbl BPOXAEHHOIO
MMMyHuTETa?

PeuenTopbl BPOXAEHHOIO UMMyHUTETA
— cneunanbHble 6em<|/|, npmn3BaHHbIE Bbl-
CTaBNdTb ﬂepBbII7| 3aCJZI0OH — «BblJlaB/IBaTb>»
MW pacrno3HaBaTb BCE YyXWe U 3aBeAOMO
onacHble MOJIEKYbI, MOMNaBLUNE B OPraHn3M.
[MepBbIMK OTKPBLITLIMU peLenTopaMmn BPOX-
,El,éHHOFO NMMYHUTETA OblIN Tak Ha3biBaeMble

«Hayka n ;kuann» No 6, 2012.



Toll-nopo6Hblie peuenTopsl (Toll-like recep-
tors), nosgHee 6GbINN MAEHTUDULNPOBAHDI
apyrue cemenctea peuentopos — NOD-like
n RIG-like, KOTOpbIE BbIMNOAHSAIOT CBOIO POJb
M pacnos3HalT «nNpegHas3HavyeHHble UM» na-
TOreHHble CTPYKTYPbI.

PeuenTtopbl BPOXAEHHOIO UMMYHUTETA
PacnonOXeHbl HA MOBEPXHOCTU WU BHYTPU
darountoB, NPoPECCMOHANBHbBIX «MOXMU-
patenen» BCEro 4y>XXepoaHOro, OCHOBHbIX
KN1eTOK BPOXAEHHON MMMYHHOW CUCTEMBI.
Ecnun cnpaButbCcs ¢ MHQEKUNEN BCE-TAKN He
yhanocb, HacTynaeT o4yepenb 60nee TOHKO 1
LOJIrO HaCTpanBaeMOM BTOPOW IMHUK 3aLLNThI
— ajanTMBHOIroO MMMyHUTeTa: obpasyloTcs
LMTOTOKCHMYECKME NUMPOUUNTBI, aHTUTENa 1
KNETKM NamMaATn.

B cBeTe HOBbIX 3HaHU O BeayLien poan
OAHOW N3 CaMbIX APEBHUX 3ALLUTHBIX CUCTEM
OpraH1M3Ma yxe npoun3oLLno nepeocMmbiCie-
HNEe MEXaHM3MOB PabOoTbl HEKOTOPbIX XOPOLLIO
M3BECTHbIX flIekapcTB. Ho, noxanyn, cambii
BAXHbIA UTOT «MMMYHOJIOFMYECKON PEBO-
nouMn» — U3MeHeHue B3rS40B Ha BOMPOC
nevyeHns NHPEeKUMOoHHbIX 6onesHen n ponu
NleKapCTBEHHbIX NpenapaToB — akTMBATOPOB
BPOXAEHHOIO UMMYHUTETA.

2006 rogy HaunoHanbHas akagemus Hayk

CLUA 1 KoMUTET MO HOBBIM HANpPaBIEHUSIM B
N3y4eHUN aHTUMUKPOBHO Tepanum U3noXmnm
1 060CHOBaN MPUHLMUNNANIBHO HOBYIO KOH-
Lenuuio CTpaTermyecknx Noaxon0B U Hay4HOW
pa3paboTKM MHHOBALMOHHbIX JIEKAPCTBEHHbIX
npenapaToB A4S e4eHUss NHPEKLNOHHbBIX
3a60/1€BaHMN — aKTUBATOPOB BPOXAEHHOIO
nmmyHuteTa (Committee on New Directions
in the Study of Antimicrobial Therapeutics: Im-
munomodulation. — National Academies Press,
2006).

OCHOBHbI€E NONOXEHWSA KOH-

® BECE[lbl 0 NEKAPCTBAX

— UMMYHOMOAYASATOPbI MOryT ObiTb 3¢-
EeKTUBHbI B COYETaHUMN C TPaANLMOHHbLIMN
aHTnbakTepuaabHbIMU 1 NPOTUBOBUPYCHLIMU
npenaparamu;

— BPOXAEHHbIA UMMYHUTET, Kak M aHTnbak-
TepuasibHas Tepanusi, UMeeT BbICTPOE Ha4yasao
Aenctaust (0T HECKOJIbKUX MUHYT [0 HECKOJIb-
KMX YyacoB), rnocJsie aktnBaumy OencTByeT Ha
pa3Hoobpa3sHbIe MUKPOOPIraHN3Mbl.

MoTeHumanbHble NPenMyLLeCTBa NCMOJb30-
BaHWS MOAYNATOPOB UMMYHHOIO OTBETA:

— WUMMYHOMOAYNSATOPbLI HE AEVICTBYIOT Ha
MUKPOOPraHn3mbl HEMOCPEACTBEHHO, OHU
MOryT 06xoAnTb NMpobsemMy pa3BuTvs Pes3u-
CTEHTHOCTU K aHTUOMOTUKaM;

— UMMYHOMOAY/ISITOPbI MOIYT PaCLUNPUTb
BO3MOXHOCTU JIeHEeHVs1 U151 IaLMEHTOB C OC/ia-
G/1EHHBIM UMMYHUTETOM, Y KOTOPbIX TPEANLIMOH-
Hbl€e ripenaparbl 3a4acTyto paboTaroT J10X0;

— UMMYHOMOAYASTOPbLI 06/184a0T MOTEH-
LnasioM LUMPOKOIro CrneKkTpa 4encTBus NpoTuB
BUPYCHBbIX M rPMOKOBbIX, & Takxe 6akTepuasib-
HbIx 32601€BaHWIA.

KomuteT onpegenun Kpyr noTeHunanbHbIX
«MONIEeKYyN1» — aKTMBATOPOB BPOXAEHHOIrO
MMMYHUTETA, N 3TO, NPEXAE BCEr0, arOHNCThI
Toll-peLenTopos 1 Apyrnx peLenTopoB BPOX-
néHHoro ummyHmnteta (NOD-peuenTopshl),
BKJ1I0YAsi CTPYKTYPHYIO e4MHULY NenTuaornm-
KaHa — MypamMmngunenTua.

MypamunnenTuabl — 3TO Ha3BaHME LENoro
Knacca BELLECTB, C KOTOPbIMU Mbl CTasikuBa-
eMCs eXelHEBHO.

Kaxpas MukpobHas kneTka «HaaeBaeT» Ha
cebs1 BHELUHWI 3aLMTHBIN CNol Nog, Ha3BaHWEM
«KNIETO4YHAs CTEHKa», 3HAYUTENbHYIO YaCTb KO-
TOpPOW COCTaBNgET NnenTuaornukaH. NocnegHuin
COCTOUT 13 PErynspHO NOBTOPSIIOLLMXCS dpar-

uenumm:

— JIeHeHNE MHPEKLIMOHHBIX
3aboneBaHuii NyTémMm mMoay-
JIMPOBAHNS UMMYHHOW CU-
CTeMbI;

— OO0/IbLLINHCTBO aHTUMMU-
KPOGHBbIX areHToB, KOTOpbIe
COBEepPLUNIN PEBOJIIOLNIO B
JIeYEeHUN UHGDEKLIMOHHbIX 3a-
6osieBaHui B nocraeaHue
AEeCcATUNETUS, NoJsly4eHbl OT
6aKkTepuasibHbIX MPOAYKTOB;

§

Knemounas cmenra epamnono-
JCUMeNbHOU 6aKmepuu 6 paspese.
Pucynok us knueu: Pacnosunasa-
HUe 6 cucmeme 8pOHCOEHH020 UM-
mynumema / [J. A. Heproweil,
E. O. Kupuavuuk, T. A. Ka-
HawKkoea. — Munck: BI'MY,
2009.

NENTUAHbIN
MOCTUK
N-ALETUN-
MYPAMOBAS
KUCJIOTA

N-ALEETWU1-
rNIOKO3AMUH

KJIETOYHASA

MEMBPAHA

CTEHKA
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MEHTOB, KOTOPbIE 00PA3YIOT Kapkac, MPUAAIOLLNIA
KJ1IETKE NPOYHOCTb M YNPYroCTb OAHOBPEMEHHO.

FMAMN (rnioko3aMmuHnaMypammngunen-
TWA), OTHOCALWMNCH K Knaccy Mmypamunnen-
TWAOB, U €CTb TOT CaMblii, MHOXECTBO pas3
noBTOpSAIOWMNIACA dparMeHT NnenTuaornmka-
Ha. MUHUManbLHOM CTPYKTYPHOW Cy6beANHN-
uel nenTuaorMKaHa ABnsieTca ewe 6onee
Mesikasg CTpykTypa — MypamMuagunentug,
(MAan).

B ectectBeHHbIX ycnoBuax FMAM o06-
pasyeTcs nNpu OenNCTBUN PasnyHbIX Mapo-
NTNYECKNX GepMeHTOB, pacLLennaowmx
6akTepuanbHyIO KETOYHYIO CTEHKY. Mpu
O4YeHb NPUBNN3NTENLHOM NOACYETE B MNen-
TUAOrNMKaHe OQHON-eANHCTBEHHOW rpam-
NonoXxuTenbHoOM 6akTepum (a K rpammnosnioxn-
TENbHLIM OTHOCUTCS GOJbLLIMHCTBO OMACHbIX
ONs YenoBeka BO36yauTenein MnkKpoobHbIX
MHbEeKLMN) copepxunTca Bonee MUInMoHa
Takux pparMeHTOoB.

MenTnpornukaH, ero CTPyKTypHblE KOM-
MOHEHTbI, C OAHO CTOPOHbLI, 3alinLLaloT
BGakTepunanbHyIo KNeTKy, a C 4PYro CTOPOHbI,
«BblAAIOT» €€ MPUHAAJSIEXHOCTb K MUKPOBHOMY
mupy. MNentnpornnkaH pacnodHaércsa Toll-pe-
uentopamm 2-ro n 4-ro TMNoB, TEMN CaMbiMH,
KOTOpbIV 0TKPbIA XK. XoddmaHH y opo3odu-
nbl, 6. Bontnep y mblwen, a P. Mepxntos —y
yenoseka. lNenTnaornnkaH «0TnaBNnMBaeTCS»,
pacno3HaéTca peuenTopoM M HavynHaeT
«apoBUTbLCS», «NepeBapmBaTbCs» daroumTa-
Mu. Mocne paclienneHns 40 MUHUMabHbIX
«CTPYKTYPHbIX dparMeHTOB» nocnegHue
pacno3HalTcsa BHYTpUkAeTodyHbiM NOD-2
peuenTopoM, KOTOPLIN CIYXUT «OrNOBECTU-
Tenem» 0 HeCaHKUMOHNPOBaHHOM BTOPXEHUN
BHYTPb KNeTku unun nobere 13 Garonn3ocomeol

darouymta. CBoeobpasHan gBoiiHas 3almnTa,
COo34aHHasi 3BOJIIOLMNOHHO.

l_I €M TaK BaXKHbl MypaMunnenTuabl U no4emy
OHW OTMEYEHbI B Py NOTEHUMaNbHbIX Ne-
KapCTBEHHbIX «Mosiekyn»? MypammnnenTuabl
— eCTeCTBEeHHble aKTUBaTOPbl BPOXOEHHOM
WMMYHHOW CUCTEMbI YEPE3 PELLENTOP BPOX-
néxHHoro nummyHmnteta NOD-2. Ho, rnaBHoe,
3TO He YyXepoadHble MONEeKysbl, C HAMU Hall
OpraHu3m BCTpeyaeTcs KaxAabl AeHb, OT-
paxas ataku «60ne3HeTBOPHbIX» MUKPOOOB
1 nepepabaTbiBas oTpaboTaBLlee CBOE «Mo-
Jie3Hble» 6aKkTepPUN, HECYLLME B CBOUX KJTIETOY-
HbIXx cTeHkax TMAI. To ecTb noTeHUManbHO
aHanormn MAM moryt ctatb «MONEKYON»
JlekapCTBEHHOrO Npenapara npu NoATBEPXAe-
HUKM ero 6e30NacHOCTU NYTEM KJIIMHUYECKOrO
NPUMEHEHNS.

Kakne xe adpdekTbl okasbiBalOT Mypa-
MUANenTUabl Ha YenoBe4YeCKUn opraHmnam?
[ToMyuMO noBbIWEHUA GYHKLMOHANBHON
AKTMBHOCTU «MTaBHbIX» KJIETOK BPOXOEHHOW
VIMMYHHOW CUCTEMbI — ParoumMTOB N3BECTHbI U
Opyrue nonesHble CBONCTBA NPeacTaBnTenen
9TOro Knacca — NPOTUBOOMYXOJIEBLIV M AHTN-
MeTacTaTnyecknin apdekTbl, aablOBAHTHbIE
cBoicTBa (ycuineHne BblpaboTKN aHTUTEN
npu MMMYHMU3aUNN, 4TO 0COOEHHO BaXHO
npv BBEAEHUN «YOUTbIX» U «OCNaBNEeHHbIX»
aHTUIEHOB).

B HacTosilwmii momeHT B 31 cTpaHe mupa,
BKJIto4as cTpaHbl EC, 3apernctpmpoBaHbl
pasnuyHble aHanorn MAIM. B Poccun ¢ 1995
roaa B Ka4eCTBE JIEKAPCTBEHHOrO Npenapara
3apeructpupoBaH aHanor Ml ¢ Toproebim
Ha3BaHuem Jlukonua®.

Jinkonnpg® saBnAeTCcsd NeKkapCTBEHHOMN
dopmonn T'MAMN (rnoko3aMUHUAMYPaAMUII-
omnenTupa) — NOBTOPSIOLLErOCs CTPYKTYP-
HOro dparmMeHTa nenTupornnkaHa, u aTo,
noxanyn, oAnH U3 SPKUX NMPUMEPOB TOrO,
KakK OTKpbITUE, NOAKPENIEHHOE MHOrONeT-
HUMUN PYHOAMEHTaNIbHbIMU HAayYHbIMU UC-
cnenoBaHUS MU, MOXET MOCNYXUTb Ha 61aro
yenoseka.

JNInkonna® — OAMH U3 HEMHOTUX B paay
VMMYHOMOLYNATOPOB, MMEIOLWNNA HE-
oCnopumoe NpPenmMyLLECTBO — N3BECTHbIN
M npepckasyemMblil MEXaHU3M OENCTBUS.
MHornmmn 3apybexHbiMU U OTEHECTBEHHbI-
MW Hay4YHbIMWN NCCNEeA0BaHMAMN A0Ka3aHo,

Yuénule, 6nepevie cunme3uposasuiue U ONUCasuLUe
mypamuanenmudv. — @pazmenmo. KAemMOoLHOU
MmemOparv, 6AKMePUALbHbLX NAMOZeH06. I0-
zap Jledepep (Mucmumym Xumuu npupoousLx
eewsecme CNRS, @Ppanyus) — cuHmesuposan
u onucan mypamundunenmud, a Tamovana Mu-
xainoena AHOPOH06A — 2NIOKO3AMUHULMYDA-
mundunenmuo.
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41O papmakosormyeckas akTMBHOCTb Npe-
napara peanm3yeTcsa nocpeacTBOM CBA3bI-
BaHMA ero gencreyouwero Havana — FrMArn
C peuenTopomM BPOXAEHHOIO MMMYHUTETA
NOD-2 (Girardin S. E., 2003; Meshcherya-
kova E., 2007). Bo3pencTBys Ha KNOYEBYIO
MOJIEKYSIIPHYIO MULLEHb (peuenTop) B UM-
MYHHOW cucTteme, Jlnkonua® «ummtmnpyet»
€CTEeCTBEHHbIN Npouecc obHapyXxeHus
dparMeHToB NenTuaorinkaHa MMKpoop-
raHM3mMoB, TO eCTb AENCTBME npenaparta
MakcuManbHO NPUBANXKEHO K ECTECTBEHHOW
VMMYHOPErynsuuu.

MpeabicTOpMEN CO3aaHUA NekapcTBa Ha
ocHose "Ml MOXHO cYMTaTh NPOTUBOONY-
XOneBblIli NpenapaT 6nactonmaund. B 1960-x
rogax 6onrapckuin y4éHolii M. borgaHos,
OCHOBbIBasiCb Ha uaeax U. . MeyHunkosa o
BaXXHOM POSIN MOJIOYHOKUCIbIX MPOAYKTOB
B npodunakTuke paka, nony4yun ns Lacto-
bacillus bulgaricus cmecb rnMkonenTnaos,
Ha3BaHHYylO 6n1acTonmM3anHom. M3yvyeHune
Ouonornyeckor akTMBHOCTM 61acTONN3NHA,
onpeaeneHne ero XMMmM4Yeckom CTPYKTYpbI
B MIHCTUTYyTE BuoopraHmyecknin xmummm AH
CCCP npuseno k naeHtndpukauymum FrMan
N CUHTE3y OBLINPHOWN cepun NPON3BOOHbBIX
MypamMunamnenTunaa.

lMpakTuyeckn [ecaTb NeT ywsno Ha «Te-
CTUPOBaHME» U UCCNEeAOoBaHNE Pa3/INYHbIX
aHanoros MAI, BoigBNeHUE OAMNHAKOBO
adPpekTUBHbIX U 6e30nacHbiXx Monekyn. B
pesynbTtate B 1989 roay Havanucb paboThl
Mo N3y4eHNI0 BO3MOXHOCTM NCMNOJIb30BAHUS
M/l B kayecTBE NEKAPCTBEHHOrO Npenapa-
Ta. BoisicHunoce, yto F'MAI (B ganbHeNwem
— [eNCTByloLLEeE Havyano NeKapCTBEHHOIO
npenapata Jlnkonua®) yoayHo COBMELLAET B
cebe 61MONOrn4eckyto akTMBHOCTb M XOPOLUNMA
npodunb 6€30NacHOCTU: HU3KYIO NUPOreH-
HOCTb (CMOCOBHOCTL NOBLILLATL TEMMEPATYPY
Tena) u KpamHe HU3KYI0 TOKCUYHOCTb, YTO
Mo CYLLECTBYIOWMM rocygapCTBEHHbIM OT-
pacneBbIM cTaHgapTaM No3BONSEeT OTHECTU
BELLECTBO K Kjlaccy «Masio onacHbix». K npu-
Mepy, B Xo4e O0KJIMHNYEeCKNX UCCeaoBaHnn
CTasio AICHO: ANsl TOro YToObl AENCTBUTESIbHO
nonpob6oBaTb HaBPeAMTb C NOMOLLbIO JIMKO-
nmaa®, HYXXHO MPEBLICUTb PEKOMEHOYEMYIO
0N nevyeHnsa n NnpodUNakTMkn 4o3npPoBKY
NOYTU B OECATb ThiCAY pas.

rlapanneano C Npoueccom mccnegosa-
HUN «MOJNEKY/bI» LUEN MONCK OTBETOB Ha
BOMNpocC, kak xe MM/l B3aumoaencTeyeT C
4yenoBeYeCkMM opraHu3mMmom. MNoHavany no-
naranm, 4To BO B3aMMOAENCTBMN y4acTBYET
peuenTop, HaXOAALWNACS HAa NOBEPXHOCTH
kneTtkn. Ho yxe B 1991 roay 6bin onucaH
BHYTPUKJIETOYHBIN PELENTOP C NOJIHOM che-
UMPUYHOCTLIO K MypammnnenTgam. ABTOpbI
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aTux paboT — rpynna y4éHbix nNoa pyko-
BOACTBOM npodgeccopa B. A. HecmesHoBa,
pykoBoamTens nabopatopmm MMMYHOXUMUN
MBX PAH nm. akag. M. M. LlemsaknHa u
0. A. OBYMHHMKOBA. NX OTKpbITME NOAY4MN0
dyHAaMeHTaNlbHOE Hay4YHOE NMoATBEPXAEHME
TONbKO cnycTa 12 net, korpa ctano iCHO, Y4TO
BHYTPUKNETO4YHbIA PeuenTop, ONMCaHHbIN
B. A. HecmesiHOBbIM, 1 €CTb TOT CaMbI peLen-
TOp BPOXAEHHOrO nmMmyHuteta NOD-2. 3T10T
BbIBO, MO3BOJIA NPUBECTN B CUCTEMY LIESbIN
PS4 paHee NOJIy4EeHHbIX 9KCNEePUMEHTasbHbIX
[naHHbIX, kacaropmxes MMM, Hay4HO o6ocHOBaTbL
CYLLECTBYIOLLME 1 OTKPbITb HOBbIE MEPCMNEKTUBDI
€ro NCMNOoJIb30BaHMSA B KITMHUKE.

Ho 4yToGbl cTaTh NIEKAPCTBOM, «MOJIEKYSIE»
HeobxoaMMO NPONTU A0NATUA N TEPHUCTLIN
nyTb UCCNEOOBAHUA U JOKa3aTb HE TOJIbKO
3P DEKTUBHOCTb, HO M 6€30MacHOCTb NpUMe-
HEHUS He B 3KCMEPUMEHTE, a B YeJI0BEHECKOM
opraHname. JOoKIMHNUYECKNE N KINHUYeckme
ncenegosanma Jinkonnpa® (FMAMM) npoxo-
ounnn B Bennko6putaHum (Toxicol Laboratories
Ltd, The Royal Masonic Hospital), ABcTpanumu
(UNSW Department of Surgery and Depart-
ment of Oncology, The St. George Hospital),
B JlatBun (J1IaTBMNCKUIA UHCTUTYT BUOOPraHn-
4eckoro cuHTesa) n B Poccum, rae oCHoBHas
4acTb UCCNefoBaHUN Benacb B MMHCTUTYTE
nMmyHonornm ®MBA PO.

MoHnMaHne MonekynspHbIX MeXaHU3MOB
nencrteusg Jimkonnga® nponmBaeT CBET Ha
MoJly4eHHbIE paHee B KJIMHUYECKNX UCcre-
[OBaHUSX OaHHble, CBUAETENbCTRYOWME 00
adbdpekTnBHOCTM JInkonnaa® B neYyeHnn aTo-
nuyeckmx 3aboneBaHuii (bpoHxmanbHas acTMa
M aTONUYECKN oepmMaTuT).

Apyroe HanpaBneHne NepcneKkTUBHbIX
Hay4HbIX pa3paboTok — cucTemMaTuaaums
OAHHbIX 9KCNEPUMEHTAsTbHbIX U KITMHUYECKNX
nccnenoBaHuini N0 NPOTUBOOMYXOIEBOMY U
aHTumMmeTacTtaTndeckomy adpdexkram FMMAMM,
TPEeOYLWUX NPUCTANIbBHOrO U YrinyGneHHOro
M3yy4yeHns B pamMkax KJIMHUYECKNX nccneno-
BaHWN, 2 UMEHHO:

— nog pencrtemem 'MAINM yeennymBaeTtcs
KONMYeCcTBO cneunduyeckmnx 6eskoB Ha Onyxo-
NEBbIX KNeTkax, 061eryaioLmx pacnosHaBaHue
OMyX0SI UMMYHHOW CUCTEMOIWA;

— MOBbILLAETCHA YyBCTBUTENIbHOCTb OMyX0-
NIEBbIX KNETOK K AEeNCTBUIO LMTOCTATMKOB NMpwn
CcOoBMeCTHOM BBegeHun ¢ M.

Bcé oT0 genaeTt panbHENLWyO0 Hay4yHYIO
pas3paboTKy Ha3BaHHbIX HANPaBEHNI BECbMa
NepcrnekTUBHOM.

MypamMunnenTuabl ABASIOTCS 06bEKTOM
dyHAAMEHTasbHbIX HAY4YHbIX UCCNEO0BaHNM
nocnegHve TpuauaTb neT. MHTepec k mypa-
Munnentuagam, 6esycnoBHo, 6yaeT pacTtu, Tak
KaK OHW nNpeacTaBnastoT coboit moaens Ans
MN3y4eHNS BPOXAEHHOTO MMMYHUTETA.
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®oT1o Uropsi KoHcTaHTUHOBA.

Y4HO-

HOCTPAHHOM

PO il

§ AHooPmMAunK|
EXHUYECKON

BEI B NAHUUPE

AHrnunnckmn éomnamonor
FpamM ACKblO N3 YyHUBEPCU-
TeTa Jlnaca 3anmcteoBan n3
KoponeBCKOW OpyXenHomn
nanatbl pbiLapckme Aocnexu
XV Beka, 04en B HAX YETbIPEX
MONOAbIX 300POBbIX 406PO-
BOJIbLIEB W NOCnan ux Ha «be-
rywyto Aopoxky». Jocnexm
Becunun 30—50 knnorpammos,
TOJIbKO 3aLUMTa HOT (HarosieH-
HWKW) U CTarnbHble 6alMaku ¢
3a0CTPEHHBIMU KOHLLAMU, KO-
TOPbIMU pbILAPb MOr MUHaTb
npoTuBHUKA, Becunm 7—8
KNnorpamMmmos.

Mpwn paszHom ckopocTu Ao-
POXKM Y NOAONbITHLIX N3MEpPSi-
NN 4HaCTOTy NynbCa 1 AblXaHUS,
notpebneHne kucnopoaa un
AnnHy wara. Okasanocb, 4To
B 6poHe Ha Oer TpaTuTCcsa B
1,9 pasa 6onblue aHepruu,
a Ha xoapby — B 2,32 pasa
6onbLue, yem 6e3 6poHu. Jlio-

60nbITHO, 4TO NOTpPebeHne
Kncnopoga He Bo3pacTano,
Tak KakK TECHbI CTaNlbHOW Ha-
rpyaHUK Mellan abliwathb.

Tsaxénble pocnexv Hagesa-
JIN 1 HA PbILAPCKMX NIoLWaaen.
Ackblo xoTen 6bl NPOBECTYU
aHanornyHble uccrenoBaHus
M C nowaaplo, HO onacaeTcs
BBOAWTb KOHSI B JOCMNExax B
CBOI0 N1abopaToputo, MOJHYO
TOYHbIX MPMOOPOB.

CMNULUETEPANUYA

B yHuBepcuteTe Kapandpa
(Benukobputanusa) B 2010
rony NpoBefeHo nccnepno-
BaHMe Ha TeMy «BszaHune un
namsaTb». OnbiThl ¢ 40 BA3anb-
w1uamMmn nokasasnu, 4To paHee
3ay4yeHHble HOBbIE C/I0Ba fer-
4ye BCMNOMWHAIOTCA UMEHHO
3a paboToi co cnuuammn nn
KPIOYKOM B pyKax.

Kak nokazanu akcnepu-
MEHTbI, NpoBoaumMbie ¢ 2006
roga B KJIMHNKe
Nle4yeHns xpo-
Hu4eckux bone-
BbIX CUHOPOMOB
B @HIIMNACKOM
ropoae barte,
BSi3aHWe OTBNEe-
kaeT oT bone-
BbIX OLLYLLIEHUI
NTSKENBIX MbIC-
nen, ycnokau-
BaeT U Bbi3blBa-
eT B Aylle 4yB-
CTBO FrOpPAOCTU
3a pes3ynbTaTbl
cBOero Tpyna,
noBbIlLaeT ca-
MOOULEHKY. OTOT
BW, TBOPYECTBA
nomMmoraeT u oT
nenpeccun.

Bnpouem, co-
BETCKME Bpayun
3Hanu 06 aTom
ewe noyTwu
rnosiBeka Hasap,
(cm. «Hayka n
XN3Hb» N2 12,
1966 r.).

NEPBOE XMBOE
CYLWECTBO HA BUHTAX

Bniepsble B xuBOM Nnpupoae
HargeHa napa «BUHT—rarka».
Y Xyuka-gonroHocuka Trigo-
nopterus, xvBywero B Hosow
BuHee, Ha Cymatpe, dunuvn-
NMUHAxX U OKPYXAIOLLMX OCTPO-
BaX, OCHOBAHWE KaX[0W HOrm
KpenuTcs K Teny BMHTOM. Ha
CHUMKaX, CAENaHHbIX Nog, pac-
TPOBbLIM 3/1IEKTPOHHBIM MUKPO-
CKOMNOM, nokasaHbl (B pPa3HbIX
mMacLuTabax) «BUHT» HA OCHO-
BaHUU HOMM N «ranka», Kyaa
OH BBMHYEH. Ha cxeme BUaHbI
noapo6HOCTM kpenneHus. Mpu
xoab6e Hora NOBOPaAYNBAETCS B
CBOEM BMHTOBOM rHe3a€e, HO He
BbIBMHYMBAETCS U3 HETO.

BUOTOMJINBO
HAC HE CNACET

O6bIYHO cuMTaeTcs, 4TO
XWAKOe roptoyee (CnupT nam
Apyrue roproyme XmaKocTtu),
nony4aemoe Ans 3ameHbl OeH-
31Ha 13 cneuuranbHO BblpaLly-
BaeMbIX PaCTEHUIN, COKPATUT
BbIOPOC yrnekmcnoro rasa,
ycunueaiowero rnobanbHoe
notenneHune. Beab npu cxura-
HUW TaKOro TOMMBA B BO34yX
BblOpackiBaeTCs TOMbKO TOT
yriekncnoln ras, KOTopblii
nepen TemM pacTeHus U3bsnn
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oTtTyaa. Noatomy ctpaHbl EB-
PONENCKOro co3anocTasnin
uenb — k2020 rogy 3aMeHnTb
10% 6eH31Ha B aBTOMOOUASAX
GroropoYmm.

OpHako HepaBHUI ooknan,
EBponenckoro areHTcTBa rno
OoKpyXatlwien cpege cTaBuT
nojA, COMHeHue Takylo nepc-
nekTmBy. MNoacyY€ThLl Nokasbl-
BalOT, 4TO ONSA YyBENNYEHUSA
naxoTHbIX Naowanen nog
«dHepreTnyeckne» pacTeHus
BpPOZE parnca npuaeTcs BbIpy-
6aTb fieca, KOTOPble BeAb TOXE
NOrnoLwWaloT YrNeKncnbli ras.
[ns obpaboTkn nonei, coopa
ypoxas 1 npespalleHus ero
B TOMAMBO NoHazobutcs He-
Mano 06bIYHOrO roploYero Ha
ocHoBe HedTn. Kpome T0ro,
MOXET He XBaTUTb 3eMNn O
BblpaLLBaHNSA NULLEBbLIX pac-
TeHni. MpuaéTca BbIbupaTh,
4YTO BaXxHee — e34UTb UK
ecTb?

NPAXA U3 MOJIOKA

Hemeukne mukpobuonoru
paspaboTanu cnocob nonyye-
HUA HATypasibHOro noanmMmep-
HOro BOJIOKHa M3 KOPOBLEIO
mMonoka. MogpobHocTn Npo-
uecca aBTOpPbl HE pPackpbl-
BaloT, yKa3bIBalOT JiNLb, 4TO
BOJIOKHO AeflaeTcs U3 kase-
VHa, NPUYEM roguUTCS TOJIbKO
Ka3evH U3 KOPOBLEro, HO He
N3 KO3bero nam oBeydybero
mMosioka. Mpu BbipaboTke He
NCNONb3YIOTCA OMacHbIEe XN-
MUKaTbl. CbIPbEM CIYXUT MO-
JIOKO, He COOTBETCTBYIOLLEE

CTPOrMM HEMELKUM MULLIEBbLIM
ctaHgaptaMm. Mono4Hoe BO-
JIOKHO MOXOX€ Ha LWENK, He
BbI3bIBAET anneprum, a Bbl-
OpoLLEHHOE Ha CBasKy BCKOpe
pasnaraetcs 6akrepusmun. B
TKaHSAX €ro MOXHO MCMNOJMIb30-
BaTb B CMECU C XJIONKOM WU
CUHTETUKOWN.

Ha npowwunorogHei bepnuh-
CKOW Hegene Moapl oaexaa nua
MOJNioKa nosny4yuna 30/0TylO0
Mefanb.

AHTAPKTUAOA

NOAHUMAETCSH
AHTapKTMOA NOOHVMAETCS,

KakK onapa B KBalWHe, — K

TakoMy BbIBOAY NpULLN che-
unannctel HACA nocne 15
neT TOYHbIX UBMEPEHUN CO
cnyTHuUKoB. BbicTpee Bce-
ro pacTyT ropbl dncyopTa,
300-knnomMmeTpoBLIi xpebeTt
Ha 3anage KoHTUHeHTa. OH
CTaHOBUTCA BbilLe NPUMEPHO
Ha NATb MUINMMETPOB B roj.
MpunuurHa, Kak nonaratoT reo-
dnankun, — rnobanbHoOe No-
TenneHune n ced3aHHoe C HUM
TasiHue NbaoB. MaTepuk, onu-
PaOLLMIACA HA BASKYHO XXNOKYO
Marmy, ¢ TagHmem nbaa ner-
YaeT n BcnbiBaeT. [opa3no
ObicTpee pacTéTt MpeHnaHans,
noAHMMAIOLLASACS €XEerogHo
Ha yeTblpe caHTumMeTpa. OHa
3HA4YUTENbHO MEHbLUEe AH-
TapkTUAbl, NO3TOMY ObICTPEE
TaeT. AHTapkTupa TepseT B
rof okono 200 ruraToHH Nbaa,
a 'peHnangua — okono 300
TMraToHH.

«Hayka u ;kuannb» Ne 6, 2012,

MUKPOBbI B JIOBYLLUKE

Bonee copoka net Ha3ag B
XMBBIX KIETKaX CaMblX PasHbIX
OpraHn3MoB — OT APOXXKEWN
[0 vyenoBeka — OblIM OTKPLITHI
6enKkn cenTuHbI, y4acTBytoLme

B AeneHun knetku. HepaBHo
6uonoru NacTepoBCKOro MH-
ctutyTa (PpaHums) nokasanu,
YTO CENTUHBI ELLLE M NOMOratoT
opraHuamMy 3awmnTUTbCs OT
MUKpoOoB. Mpun BTOPXEHUN
6akTepuin B OpraHnu3m atu
6enKkun BbIXOAAT U3 KNETOK 1
OKYTbIBAIOT MUKPOOOB CETbIO
(c™m. doTo). Nocne atoro 3a-
XBa4yeHHas cenTnuHamu 6akTe-
puvsi nepeBapuBaeTcs.

KAPJIMKOBASI
COJIHEYHAS1 CUCTEMA

C NoMOoLLbI0 KOCMUYECKOTO
Teneckona «Kennep» BOKpyr
3Be3abl KOI-961 B co3Be3aUMN
JNebeps, Ha pacCTosAHUN OKO-
no 126 cBeTOoBbLIX NET OT Hac,
ob6HapyxeHbl TpU HebonbLLVe
nnaHeTbl, AnamMeTp KOTOPbIX
coctaenset 0,78, 0,73 n 0,57
3eMHOro (camasi ManeHbkas
13 HUX COMoCTaBMMa no pas-
mepam ¢ Mapcom). Cama LeH-
TpanbHas 3Be34a B LIEeCTb Pas3
MeHbLue ConHua v npeacTas-
nseT coboli CpaBHUTENBHO
XONOOHbI KPACHbIN Kapnuk.
Bcé e, nockonbKy nnaHeTbl
HaxoasaTcs 6IM3KO K HEWN, OHU
Tak CUIbHO Pa30rpeThbl, 4TO
CyLeCTBOBaHNE XXU3HUN Ha HUX
HEBO3MOXHO. Tak, noBepx-
HOCTb TamMolHero «Mapca»,
COrnacHoO pacyéram, HarpeTa
0o 450 rpagycos Lenbcus.
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Mbl BUAUM,
KAK JIETUT CBET

B MaccayyceTckomMm Tex-
HONIOFMYECKOM UHCTUTYTE
(CLUA) co3paHa doTokamepa,
cnocobHas genatb B CEKyHAy
0o 500 munnnapnos Kagpos.
OaunH Kaap cHMMaeTcs 3a
0,000000000002 cekyHAbl.
MpaBaa, CBETOYYBCTBUTE b-
Hasa MaTpuLa KaMepbl He ycre-
BaEeT 3a TakOe BPEMS MOCTPO-
UTb n3obpaxeHune. Noatomy,
YTOObI NOSYYNTL NOKA3aHHYIO
30€eCb CEPUI0 CHMMKOB pac-
NPOCTPaHEHNS Na3epPHOro
fniyya BAOJIb OObIKHOBEHHOM
OYTbINIKM KOKa-KOMbl, ApU-
L0Cb NOBTOPUTbL NPOLECC
MHOrO pa3 1 3aTeM CKOMIMOHO-
BaTb Kaapbl HA KOMMblOTEPE.
CseT npoberaeT OT AOHbILWIKA
[0 npobkn 3a OfHYy HaHoce-
KYHAY.

OT BETPSIKOB YXE
B MNA3AX MEJNIbTELWLUT

BeTpoanekTporeHepaTopbl
co34aloT NnoMexn ansa npu-
éma TeneBnaeHuns, nocTosiH-
HO LWYMAT, NPUYEM HEpenko
— nHOpPas3ByKOM, KOTOPbIN
He ClbllWeH, HO HaBoaUT pe-
npeccuto Ha Yyenoseka. Bpa-
Liarowmecs nonactu yomeatoT
MTUL, N NETYYNX MblLLEN. A el
MesibkaHme cBeTa OT poTopa
O4YeHb pasgpaxaert rnasa u
npu onpeaenéHHon yacTtoTe
BpalLEHNS MOXET Bbl3BaTb
npucTyn anunencum (cm. «Ha-
yKanxumsHb» N2 11,2009r.).B
AHMIMN gaxe BO3HMKIIA opra-
HM3auus rpaxxaaH no 6opobe
C BETPO3HEPreTUKON.

JlaTckume nHxeHepbl co3pa-
I CUCTEMY, NPenoTBpaLLan-
LLYIO MonagaHne MesbkatoLLe-
ro ceeTa OT BeTpoaBuraTens
Ha cocegHune noma. Komnbio-
Tep, nonyyas nHGopMaLumio ot
[ATYMKOB, yHUTBIBAET NOSIOXKE-
Hue ConHua, ero BbiCOTY Hapg,
rOPM30HTOM, PACCTOAHNE A0
6nvxanwmnx oOMOoB, NPUHN-
MaloTCH BO BHUMaHWE Takxe
AnamMeTp poTopa v ero BbicoTa
Hap, 3eMnéin. PoToaNeEMEHTbI
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cnepsaT 3a BO3HMKHOBEHUEM
MenbkaHusa. Ecnu cownuce
BCe HeGnaronpusTHele GpakTo-
Pbl 1 MENbKAOLLMA CBET Naaa-
€T B OKHa JIOMOB, KOMMbIOTEP
MPYHNMAET PELLEHNE OCTaHO-
BWUTb BETPOreHeparop.

Cuctema ncnoitaHa Ha 50
yCTaHOBKax B pa3HbIX CTpaHax
M pokasana cBol adpdek-
TUBHOCTb. HO BCE Xe nyywe
CTPOUTb BETPOCTaHLMM BAaNm
OT XWNbsl, HANPUMEP B MOPE,
B HECKOJIbKMX KMIOMETpax OT
b6epera.

PTYTb, KOTOPOM
Mbl AbILLUUM

MexpayHapoaHasa rpynna
Y4YEHbIX NOMNbITaNaCb OLEHNTD,
CKOJIbKO NapoB PTYTU BbIBPO-
weHo B atmocdepy 3emnu ¢
1850 no 2008 ropg B pe3ynb-
TaTe feATeNbHOCTUN YenoBeka.
Oco6eHHO KPYMHbIMU 3TN
BbIOPOCHI ObINM B KOHLE XIX
BEKa, BO BPEMS «30/10TON NU-
xopagkm» B CLLUA, korga pTyTb
NPUMEHANN AN N3BJIEYEHNS
30/510Ta U3 ropHeix nopona. B
3TO BPEMS B BO34YyX EXXEr0AHO
nonagano okono 2600 TOHH
napoB Xxugkoro metanna. B
Havyane XX Beka 3TO Konumye-
cTtBo ynano no 700—800 ToHH
B roa, Ho ¢ 1950 roga oHO
CHOBa CTano pactu. B Hawe
BpPEMSA N3-3a OeATEeNIbHOCTU
yefnioBeka B atMocdepy exe-
rogHo nonagaet okono 2300
TOHH pTyTN. B OCHOBHOM 3TO

NPOUCXOANUT MPU CXUTaHUN
yrna n HedTn Ha T3AL, (oco-
OEHHO MI0X0 OYULLIAIOT AbIM Ha
KMUTaMCKMX SNEKTPOCTAHUMAX).
BbIGpocC pTyT! MEEeT MecTo u
NpPw TaknX NPON3BOACTBEHHBIX
npoueccax, kak BolpaboTka
LLEMEHTa, KayCTU4EeCKOM CoAbl
W CUHTE3 BUHUXJIOPMAA.

Ho npupoaHbie BeIOGPOCHI
PTYTU NPEBLILWAIOT aHTPONO-
reHHbIE: MO OLLEeHKaM, exeroj-
HO 13 BYNIKAHOB, TEPMasbHbIX
WCTOYHUKOB, OT NOA3EMHbIX
NOXapoB Yris, OT NECHbIX NO-
>KapoB 1 APYrmMx NpoLecCcoB B
atMmocoepy nonagaet 5200
TOHH PTYTK.

HOBbIX# OCTPOB

OH BO3HMK 23 nekabps 2011
roga B apxunenare 93-3y-
Gaiip y 3anagHoro nobepe-
Xbsi Mlemena. 3a yeTbipe oHs
[0 3TOro0 MeCTHble pblibaku
B oTOponu Habnoganu, kak
M3-MoA BOAbl HA BLICOTY A0
30 meTpoB netenn GoHTaHbI
naBbl. HakoHeL, Ha 3TOM MecTe
13 BOJIH BbICYHYJICSl KAMEHHbI
KOHYC 13 3aCTbIBLUEN MarmMbl,
NMOKPbITbIA BYNIKAHUYECKUM
nennom. lmameTp HOBOro
octposa Bcero 500 meTpos,
1 OCTAHETCS NI OH Unu byneT
pa3mMbIT NpuboeM, nokaxeT
BpeMS.

M3BepxeHuin B 3TOM pario-
He He 6bIno yxe 6onee Beka,
N HOBOE CcOobObITUE roBOPUT
006 akTuBM3aumMn pudTa (pac-
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kona) B KpacHoM Mope mexay
adpPUKAHCKNM KOHTUHEHTOM U
ApaBMNCKNUM NOSIyOCTPOBOM.
Yepes MUAAnOHbI NeT, KOr-
[a OHM CUNIbHO pasonayTcs,
30€eCb MOXET BO3HUKHYTb
HOBbIN OKEaH.

Ha cHumke, coenaHHoM co
CMyTHWKA, BUOEH AbIM, NOOHU-
MaloLmiics K Heby OT HOBOrO
BYJIKQHNYECKOIr0 OCTPOBKA.

MATHUT MELWUAET JITATb

Henpodwusnonor UHra Kap-
TOH N3 yHuBepcuteta Tapty
(9cTOHMS) Npennonoxuna,
4YTO TOPMOXEHME aKTUBHOCTU
y4acTKa roloBHOMO MO3ra, Tak
Ha3bIBAEMOW NPaBoOW OOPCO-
narepanbHon npedpoHTanb-
HOW KOPbl, MOXET 3aTPYAHSATb
nckaxeHme nHodopmaumn,
a nornpocTy — BpaHbé. Yxe
NeT ABajuaTb U3BECTHO, 4TO
NPUIOXEHHOE N3BHE Yepena
MarHMTHOE nojse TOpMOo3uT
0enATeNbHOCTb HEMPOHOB.

MccneposaTtenbHuua no-
npocuna 16 4enoBek cMo-
TPEeTb Ha 9KpaH KOMMNbIOTEPA
M coobLaTh, Kakoro useTta
burypy oHM BUOST HA MOHU-
Tope. lNpwn aTom paspewa-
JIOCb MHOrAa BpaTb, MHOrAA
roBopuTb Npaeay. Mocne 06-
JIYYEHMS MarHUTHbIM MoJIeM
COOTBETCTBYIOLLLEN HACTU FO-
JIOBbI UCTbITYEMbIX MPaBANBbIX
OTBETOB ObIJI0 3HAYUTESNIBHO
oonblie. Korga ons kKOHTpons
«HaMarHuymBanu» ApPyron
y4acToOK MO3ra, aToT adpdekT
He BO3HMKal.

OTKYAA B AEPEBE
Aynno?

MHorune obutatenu neca
MCNOJb3YIOT MOA, XNNbE aynna
nepeBbeB. Kak BOSHMKAET ayn-
no? AByms nytsamu, oTBevaeT
rpynna akonoros 13 MonbLn,
KaHagbl 1 ApreHTuHbl, uc-
cnepfoBasLUas 3TOT BOMPOC B
niecax no4YTy BCEX MaTEPUKOB
3emnu. JInbo n3-3a rHmeHuns
ApeBecuHbl, TMb0 ycunmamm
OATNOB (pexe — Apyrnx ntmu,
HanpumMmep HEKOTOPbIX BUAOB
CUHWLL M NOMNON3HE), HO POJib
3TUX ABYX NPOLLECCOB pasfnny-
Ha Ha pa3HbIX KOHTUHEHTAX.

Tak, B CeBepHoin AMepuke
77% pynen obpasytotcsa 6na-
rogaps astnam u OoJro He
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3apacTaloT, Tak 4TO B HUX MO-
XET XWUTb HE OAHO NOKONEHNE
NTUL, MW MAEKoNUTaloLWmX. B
EBpa3suu n tOxHon Amepuke,
HanpoOTMB, OCHOBHYIO PO/b
UrpaeT rHueHue, a BbIAono6-
JIeHHble AaTnamMu NonocTu
(Mx ToNbkO 26%) [OBONIBLHO
ObicTpO 3apacTatoT. B AB-
cTpanun n Hoeson 3enaHomn
Aynna BO3HMKAIOT TONIbKO B
pesynbTaTe rHNEHUS, NPUYEM
npoLEeCC MOXET 3aHMMaTb
6onee 200 ner.

CNlyX C BOBPACTOM
HE YXYALIAETCS

MpaBpa, 3170 OTHOCUTCSH
TOJIbKO K My3blKaHTaM.

Bpaun na TopoHTo (KaHaga)
nposepunn 74 mysbikaHTa u
89 npepncraButenen gpyrux
npodeccuin B Bo3pacTte oT 18
0o 91 roga Ha OCTpOTYy cnyxa
1 cnocoBHOCTb paccnbiwaTth
MHTEPECHbIN ANA HUX pas-
roBop Ha oHe gpyrux pas-
roBOpPOB, LUyMa 1 My3bliku (9Ta
CNOCOBGHOCTb K CTApPOCTUN CHU-
xaeTtcs). Okasanochb, 4To 0b6a
nokasartens y My3blkaHTOB C
BO3PaCTOM MOYTU HE NafAIoT.
Jeno, 04eBUAHO, B TOM, YTO Y
HWX y4aCTKM MO3ra, OTBevato-
e 3a 06paboTky 3BYKOBOM
MHpopmMaLmm, NOCTOAHHO
TPEHMPYIOTCS.

NONYCYXON 3AKOH?

Kak nonaraet aHrnunckuni
3KcnepT Nno 34paBoOOXpaHe-
Huto Oeswn Cpuaxap, 3510-
ynoTpebneHne ankoronem
LOCTUrI0 B MUPE Takoro pas-
Maxa, 4To nopa BMeLllaTbCa
BcemunpHoO opraHmsauum

34paBooxpaHeHund. B mupe
exerogHo 2,5 MunnvoHa 4e-
NIOBEK F'MOHYT OT ankorons,
310 6onblue, Yem ot ClMiNaa,
Mansipumn unu Tyeepkynéaa.

3a cBolo 64-NeTHIO UCTO-
puio BO3 T0NbKO ABaXAabl
npyHMMana peLleHns, Henpe-
MeHHble ans Bcex 194 ctpaH-
4YneHoB. OTO cornalwleHue,
ob6sa3aBLLee BCe CTpaHbl CO-
obuwaTtb 06 anMaemMmax oco-
60 onacHbIXx 60ne3Hen Ha nx
TEPPUTOPUN, U KOHBEHLUUSA O
Tabake, npeanucasLlas BCEM
npaBuTeNbCTBAM MPUHATb
Mepbl N0 60pbOe C KypEHNEM.
Mopa npuHATL 06WMe ans
BCEro Mupa orpaHumyeHuns
Ha npogaxy u notpedneHve
anKOroJibHbIX HAaMWTKOB, B
YaCTHOCTWU, BBECTU eaUnHbIN
BO3PACT, Ha4YMHasi C KOTOPOro
MOXHO MUTb afkorosib, ycta-
HOBWUTb «HOJIb MPOMMIE» Kak
obLee NpaBuno ans BoamTe-
el U NOBLICUTb LIEHbI.

CraTtuctuka BO3 penut Bce
CTpaHbl No NoTpebeHunto pas-
HbIX @JIKOr 0J1IbHbIX HANNUTKOB Ha
MWBHbIE, BUHHbIE M BOAOYHbIE.
B n1BHbIX HAMBONBLLUNM FrOA0-
BbIM NOTPebGNEHMEM anikorons
Ha AQywy HaceneHus oTnu-
yaeTtca Yexusa: 9,43 nutpa B
rnepecyeTe Ha YNCTBIN CNupT,
HauMeHbwuM — aboH (4,77
nutpa). B BUHHLIX Bnepean
JNiokcembypr — ToXxe 9,43
nnTpa, HO B COCTaBe BMHA, a
He nuea. MeHblUe BCero ns
CTpaH 3TOo KaTeropum NbioT B
IOxHom Kopee — 3 nutpa uu-
ctoro cnupTa. Cpean cTpaH,
roe npeanoyYnTaloT Kpenkue
HanuTkn, nepsas MongaBus
(10,94 nuTtpa), Ha BTOPOM Me-
cte PetoHboH — 8,67, Ha Tpe-
Tbem Poccus — 7,64 nutpa.
B cnucke NUBHBbIX U BUHHbIX
cTpaH Poccusa okasbiBaeTcs
BHe npenesnos nepson ABaa-
uaTku.

B martepuanax pybpukm
Mcrnosib30BaHbl COOOLLEHNS
caeayrLmx xypHasios: «New
Scientist» (AHrnvs), «Bild der
Wissenschaft» n «Psychologie
Heute» (F'epmaHus), «Sci-
ence» u «Scientific American»
(CLUA), «La Recherche», «Sci-
ence et Vie» n «Sciences et
Avenir» (PpaHums), a Takxe
matepuasibl PasanNyHbIX cavi-
TOB UHTEPHeTa.
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XN3Hb, KAXETCH, HAWWJZIN. HO HE

AokTop Ppusuko-maremaTmnyeckux Hayk Jleonua KCAHOOMAJIUTMU,
UHCTUTYT KOCMUYeckux nccnepgosaHu PAH.

AHanms nosefeHuss 06HaPYXEeHHbIX Ha
naHopamax BeHepbl 06bLEKTOB NO3BOSA-
€T NpPeanosioXnTb, YTO NO MEHbLUEN Mepe
Kakasi-TO UX 4aCTb MMEET NMPU3HAKN XUBbIX
cywecTtB. C y4ETOM 3TOM rMNoOTE3bl MOXHO
nonbiTaTbCs O6BACHUTL, NOYEMY B NEPBLIN
Yyac paboTbl CyckaeMoro annapaTa HUkakme
CTpaHHble 00bEKTbI, KDOME «4YEPHOro NIOCKY-
Ta», He HabNAaNNCh, a «CKOPMMOH» NOSIBUICS
TOJIbKO CMYyCTS NOAITOPA Yaca nocne nocaakm
annapara.

CunbHbIR yoap Npu nocaake Bbi3Ban pas-
pylwleHne rpyHTa u BbIBPOC €ro B CTOPOHY
60KOBOro ABMXeHus annaparta. Nocne no-
cafku annapat OKO0 nojiydaca npon3Bogun
CUIbHBIN WyM. NMnponaTpoHbl OTCTpenueanm
KPbILWKW TeleKaMep N HayyHbIX NpubopoB.,
paboTana 6ypoBas yctaHOBKa, ocBo6oaun-
Nacb WTaHra ¢ U3MepuUTENbHbIM MOJTIOTKOM.
«Obutatenn» NAaHeTbl, €CNM OHU TaMm Gblnu,
MOKMHYN ONacHbIn panoH. HO co CTOPOHbI
BbIOpOCA rpyHTa OHW YITU HE yCNenu 1 6binum
MM 3acbinaHbl. To 06CTOATENLCTBO, YTO
«CKOPMNOH» OKOJ10 NOJTyTOpa 4YacoB BbliOMpan-
CS1 M3-NOL4 CaHTUMETPOBOrO 3aBana, roBoOpuT
0 €ro HEBBICOKUX PU3NHECKNX BOZMOXHOCTSIX.
OrpomMHoOI ygayen akcnepMMeHTa ctano co-
BNageHne BpeMEHN CKaHMPOBaHMS NaHOPaMbl
C NOSsIBIEHNEM «CKOPMMOHa» U ero 6:M30cTb K
TENEBU3MOHHOW Kamepe, 4TO NO3BONWIO pas-
rnsiaeTb M NoapPoOHOCTY Pa3BUTUS ONMMCAHHBIX
COObITUI, N €r0 BHELLHWIA BUA, XOTA YETKOCTb
M3006paxeHns OCTaBASET XenaTb Ny4yllero.
CkaHupytoume kamepbl annapartos «BeHe-
pa-13» n «BeHepa-14» npegHazHa4yannucb
ON9 CbEMKM NaHOPaM OKPECTHOCTEN MECT UX
nocaakun u noslyd4eHns 0OLLMX NpeacTaBneHni
0 MOBEPXHOCTU NNaHeTbl. Ho akcnepumeHTa-
TOpam NoBe3N0 — yAanoChb y3HaTb HAMHOIO
fonbLue.

Annapat «BeHepa-14» Toxe onycTuncs
B 9KBATOPMaNibHOW 30HEe NAaHeThbl, Ha pac-
cTossHUN okono 700 km oT «BeHepbl-13».
MoHavany aHanns3 cHATbIX «BeHepon-14»
naHopam Kakmx-nmbo ocobbix 0ObLEKTOB He
obHapyxun. Ho 6onee nogpoOHbI Nonck
[an MHTEepeCHble pe3ynbTaTbl, KOTOPbIE
cenyac nay4yarTtcs. A Mbl BCMOMHUM NPO
nepBble NaHopambl BeHepbl, NonyyYeHHbIE B
1975 roay.

Oxonuanne. Hagaro cM. «Hayka u xuszaep» Ne 5,
2012r.
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MUCCUUN «BEHEPA-9» U «BEHEPA-10»

PesynbTtathl Muccuii 1982 roga He ncyep-
NbIBAIOT BCE MMeloLmecs HabnaaTenbHble
[aHHble. MoYTM Ha CeMb NIeT paHblue Ha
NOBEPXHOCTb BeHepbl oNycTUNNCL MeHee
coBepLUeHHble annapaTbl «BeHepa-9» n «Be-
Hepa-10» (22 n 25 okTabpsa 1975 ropa). 3a-
Tem, 21 n 25 pekabpsa 1978 roga, cocTosincs
pecaHT «BeHepbl-11» 1 «BeHepbl-12». Ha
BCEX annaparax Takxe CTOsiNn ONTUKO-Mexa-
HUYEeCKMEe CKaHupyloLwwme KkaMmepsbl, No O4HON
C KaXaol CTOpOHbI annapara. K coxaneHuio,
Ha annapatax «BeHepa-9» n «BeHepa-10» pac-
KPbINOCb TOJIbKO MO OOHOM Kamepe, KPbILKU
BTOPbIX HE OTAENNIINC, XOTSl KaMepbl paboTa-
NI HOPMAarnbHO, a Ha annapartax «BeHepa-11»
n «BeHepa-12» He OTAENUINCH KPbILIKK BCEX
CKaHNPYIOLMX Kamep.

Mo cpaBHeHUIO ¢ Kamepamun «BeHepbl-13»
n «BeHepbl-14» paspelueHre Ha naHopamax
«BeHepbl-9» 1 «BeHepbl-10» 66110 NOYTH
BOBOE HUXe, YINOBOE paspelueHme (eamHmy-
HbIV MMKCEN) COCTaBNSano 21 yrinoByio MUHYTY,
ONINTENbHOCTb Pa3BEPTKM CTPOKM — 3,5 CEKYH-
Obl. dopma cnekTpanbHOM XxapakTepUCTUKN
NPUMEPHO COOTBETCTBOBAA YEJIOBEYECKOMY
3peHuto. MNMaHopama «BeHepbl-9» oxBaTbiBana
174° 3a 29,3 MUHYTbI CbEMKM C OOHOBPEMEH-
HOW nepepnayelt. «BeHepa-9» n «BeHepa-10»
npopaboTann coOTBETCTBEHHO 50 MUHYT n
44,5 MUHYTbI. M306paxeHne B peasbHOM Bpe-
MEHW PETPaHCNNPOBANOCh Ha 3eMnio Yepes
OCTPOHamNpPaBfIEHHYO aHTEHHY OPOUTANBHOIO
annaparta. YPoBeHb LLyMa B MPUHATLIX M306pa-
XEHUAX Obl HU3KNM, HO N3-3a OrpaHN4eHHOoro
paspeleHna Ka4eCTBO UCXOOHbIX NaHopam,
Jaxe nocne cnoxHorn o6paboTkn, OCTaBASNO
XenaTtb ny4yulero.

BmecTe ¢ Tem nsaobpaxeHus (0co6eHHO Ha-
CbllLIEHHas aeTansMm naHopama «BeHepbl-9»)
noaaanuchb OOMOTHUTENBHOW, OYEHb TPYO0EM-
KO 06paboTke COBPEMEHHbIMU CPeacTBaMu,
nocnfie KOTOPOM OHW CTanu ropasno Yertye
(HWXHAS yacTb doTo 10 n doTo 11) 1 BNONHE
CpaBHMMbIMW C NaHopamamun «BeHepbl-13»
n «BeHepbl-14». Kak yxe oTtme4yanocsb, pe-
TYLIMPOBAHNE U AOMONHEHUS 1306paxeHnin
MOJIHOCTbKO UCKJTKOYaNn.

Annapat «BeHepa-9» onycTuacs Ha CKJIOH
Xonma v Bctan nog yrnom noytm 10° k ropm-
30HTY. Ha pononHutensHo o6paboTaHHOM
JIeBOM YacTu nMaHopaMmbl YETKO BUAEH OTAA-
NEHHbIV CKJIOH CneayoLuler BO3BbILLEHHOCTH
(poto 11). «<BeHepa-10» cena Ha poOBHYIO
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TAM, T'OE NCKANNA

® TUNOTE3bl, NPEANONOXEHUSA, GAKTbI

®omo 10. IIanopama, nepedarnnas 22 okmabps 1975 z00a annapamom «Benepa-9» ¢ nosepxnocmu
naanemul. Beepxy — nocne noarnoi o6pabomru 6 1979 200y u yaywuwenrnoii oopabomru 6 2003—2006

2000x; BHU3Y — MQ KHce NAHOPAMA, 06PABOMAHHAL 3AHO80.

Pomo. 11. Yenosas nesas wacmsv naHOpaAMb. HA p

@omo 10, z0e euden ck10H OMOANEHHO20 XONMA.

NOBEPXHOCTb Ha paccTosHum 1600 km oT
«BeHepbl-9».

AHanna naHopambl «BeHepbl-9» BbIABU
MHOro MHTEpPECHbIX aetanen. BHavane Bep-
HEMCS K N3006PaKeHNI0 «CTPAHHOIO KaMHSI».
OH Obl1 HACTONBKO «CTPAHHbLIM», 4TO 3Ty
4acTb CHMMKA Aaxe BbIHECN Ha 06M0XKY
n3paHusa «MNepBble MaHOPaMbl MOBEPXHOCTU
BeHepbi».

OBBEKT «CbI4»

B 2003—2006 rogax ka4ecTBO M306paxe-
HUS «CTPAHHOrO KaMHS» yaanocb 3aMeTHO
ynyywmnTb. Mo Mepe nayyeHns o6beKTOB Ha
naHopamax coBeplueHcTBOBanacb n 06-
paboTka n3obpaxeHuii. AHaNOrM4yHO npes-
NNOXEeHHbIM Bbllle YCJIOBHbIM Ha3BaHUNAM
«CTPaHHbI KAMEHb» 3a CBOIO GOPMY NOSTYyHMS
Ha3BaHWe «cbl4y». Ha ¢doTo 12 npeacraBneH
YAYYLWEHHbIN pe3ynbTaT, OCHOBAHHbLIN Ha
MCNpPaBJ/IEHHOW reoMeTpun n3obpaxeHuns.
JeTtanusauna obbekTa NoBbICUIACL, HO BCE
e 0CTaBaslaCb HEAOCTATOYHOM A1 onpeae-
NEHHbIX BbIBOAOB. VI306paxeHne NnocTpoeHo
Ha OCHOBe KpalHel npason yacTtn ¢poTto 10.
Bup paBHOMEpPHO cBETNOr0 HeGa MOXET ObITh
0BMaHYMBbIM, TaK Kak Ha ICXOQHOM n3obpa-
XEHUM NPOCMAaTPMBaIOTCS eABa pa3nnynMble
natHa. Ecnu npegnonoxmnTb, 4TO 34€Chb, Kak
1 Ha ¢oTOo 11, BUOEH CKNOH APYroro xonma,
TO OH MJIOXO Pa3/IN4nM 1N O0JKEH HaXoOnTbCA
ropasgo pganbwe. CnenoBano CyLeCTBEHHO
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Pomo 12. H3obpasxcerue 066eKma «CmpaHHbLil
KaMmeHnb» (6 068aJie) NPU UCNPABNECHUL 2e0MeMmPUL
naunopamvl «Benepoi-9» cmanosumcs 6onee 6bi-
manymuoim. LlenmpanvHoe nose, ozpanuiennoe
HAKJIOKRHbLMU JUHUAMU, COOMEencmeyem npasoi
wacmu ¢pomo 10.
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Domo 13. CroxicHas cummempuinas popma u 0py-
zue ocobenHHocmu 00BeKma «CMpPaHHbLL KAMEHb»
(cmpenka ) 6vL0enarom ezo Ha PoHe KaMeHUCT Ol
No06epXHOCMU NJAAHeMmb. 6 mouke nocadxu «Be-
Hepbvi-9». Paszmepbl 06seKma 0KOL0 NOLYMempa.
Ha epeske 00sexm noxa3an npu UcnpasnenHoi
2eomempuu.

YAYHWUTb pa3pelleHne aeTtaneit UCXo4HOro
n3obpaxeHus.

O6paboTaHHbI pparmeHT poTo 10 npu-
BeOéH Ha poTo 13, raoe «Cbly» OTMEYEH
CTPEenkow n okpyxéH 6enbim oBanom. OH
MMeEEeT NpaBuiibHYI0 GOPMY, BbIPAKEHHYIO
NPOAOJIbHYIO CUMMETPUIO, U €ro TPYAHO
MHTEPNPETUPOBATb KaK «CTPaHHbI KAMEHb>
WUNN «BYJIKAHU4YECKYylo BOMBY C XBOCTOM>.
MonoxeHne netanen «6yropyaTton NnoBepx-
HOCTU» OBHApPyXMBAET ONpenenéHHyio
paananbHOCTb, NAOYLLYIO OT NPaBoOW 4acTu,
OT «ronoBbI». Cama «rososa» uMeeT 6onee
CBET/NbI OTTEHOK U CNOXHYIO CUMMETPUY-
HYI CTPYKTYPY C KPYMHbIMU PUTYPHBIMU,
TakXe CUMMEeTPUYHbIMU TEMHbIMU NATHAMM
1, BO3BMOXHO, C KAKUM-TO BbICTYNOM CBEPXY.
B uenom CTpykTypy MacCUBHOW «rONOBbI»
MOHSATb CNOXHO. He nckno4veHo, 4To Kakme-
TO Mefnkme KaMHU, C/ly4aiHO coBnagatouime
Mo OTTEHKAM C «I0JI0OBOM», NPEeACTaBAAOTCSA
eé yacTblo. icnpaBneHne reoMmeTpmumn He-
MHOI0 yanuHsaeT oObekT, aenas ero 6onee
«CTPOMHbIM» (PoTO 13, Bpeska). MNpamon
CBET/IbI «XBOCT» UMEET AJIMHY 0KOJI0 16 CM,
a BeCb 0O6BEKT BMECTE C «XBOCTOM» AOCTUra-
eT nosymeTpa npu BbicoTe He MeHee 25 cM.
TeHb NoA ero KOPNycom, KOTOpbI cnerka
NoAHAT HaZ NOBEPXHOCTbIO, MOJHOCTbLIO
NMOBTOPSAET KOHTYpPbl BCEX €ro yacrten. Ta-
KMM 06pa3om, pasmMepsbl «Cbl4a» JOBOJILHO
BEJINKW, 4TO NO3BOJINJIO MONYYUTb AocTa-
TOYHO NoapobHoe n3obpaxeHune gaxe npu
TOM OrpaHNYEeHHOM paspeLeHnin, KOTOPbIM
obnapana kamepa, 1, KOHe4yHo, Bnarogaps
611M3KOMY pacnosioxXeHuto obbekTa. Yme-
CTeH BOMpOoC: ecnv Ha GpoTo 13 Mbl BUAUM HE
obuTatens BeHepbl, TO 4TO 3T0? O4eBmaHasa
C/I0XHada 1 BeCbMa ynopaao4yeHHas mMop-
donormsa obbekTa genaet TPyOHbIM NOUCK
OpYrux NnpeanonoXeHunn.
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Ecnu B cnyyae «ckopnmnoHa» («BeHepa-
13») nMenacb HekoTopas 3allyMIEHHOCTb
naHopambl, KOTOPYIO YCTPAHWUIN U3BECTHLIMU
npuémamu, To Ha naHopame «BeHepbl-9»
(poTo 10) WwymMbl NpakTU4ECKN OTCYTCTBYIOT U
Ha n3obpaxeHune He BIMSIOT.

BepHEMCSH K ncxogHoOM naHopame, aetanu
KOTOPOI BUAHbI LOCTATO4YHO YETKO. M306pa-
XXEHWEe C NCNpPaBJIEHHON reoMeTpuen n Hau-
06oJsiee BbICOKMM pa3peLleHnemM NpuBeaeHo
Ha doTo 14. 3aech ecTb ele OANH 3IEMEHT,
KOTOpbI TPEOYET BHUMAHNS YnTaTENS.

MNOBPEXAEHHbIN «CbIY»

Mpu nepBbiXx 0OCYXAEHUAX PE3YNbLTATOB
«BeHepbl-13» 0gHUM 13 rNaBHbIX OblN BO-
npoc: Kak Ha BeHepe npupona morna 6ol
obonTuch 6e3 Boabl, abCcoNOTHO HEOOXO0-
anMoi gna 3eMHon 6unocodepbl? Kputn-
yeckas Temnepatypa ansa Boabl (korpa eé
nap m XunaoKocTb HAXOASATCH B PaBHOBECUMU
N UMeIT Hepas3nninmole purusnyeckne
csomncTea) Ha 3emne 374°C, a B yCnoBUAX
BeHepbl — okono 320°C. TemnepaTtypa y
NOBEPXHOCTU naaHeTbl okono 460°C, no-
3TOMYy MeTabonmam opraHn3mMoB Ha BeHepe
(ecnn TakoBbIE€ CYLLLECTBYIOT) OOJIXEH CTPO-
NTbCS Kak-TO nHave, 6e3 Boabl. Bonpoc 06
anbTepPHaTUBHbIX XWUOKOCTAX AN XU3HU B
ycnoBusix BeHepsbl yxe paccmarpuBancs B
psafe HaydHbIX paboT, U XMMUKaM Takune cpe-
Obl N3BECTHbI. BO3MOXHO, Takas XnAKoCTb
npuUcyTCcTBYET Ha doTO 14.

OT MecTa Ha Tope nocagoyHoro bydepa
«BeHepbl-9», 0OTMEYEHHOro 3BE3404YKON Ha
¢doT0 14, N0 NOBEPXHOCTN KaMHS BJIEBO TH-
HeTCHa TEMHbIN cnen. lanee oH CXoauT C KaMm-
HS1, pacLUMPSETCH U 3aKaHYNBAETCSH Y CBETJIO-
ro npeameTa, NOXOXero Ha PaCCMOTPEHHOIO
BblLLE «Cbl4a», HO BABOE MEHbLLMX Pa3MEPOB,
okono 20 cMm. Adpyrux nogobHbIX cnenoB Ha
n3obpaxeHnn HeT. MoOXHO foragartbcs O
NPOVCXOXAEHUM CNeaa, KOTOPbIN HaYMHaeTCs
HENnocpeacTBEHHO Yy NocagoyHoro dydepa
annapara: 00bekT Obln HaCTUYHO pa3faBieH
oydepom 1, oTnonsas, OCTaBUN TEMHbIN
cnep XuaKoro BewecTBa, BblAENMBLLErOCS
13 ero noBpexXaEHHbIX TkaHen (poTo 15). Ana
3EMHbIX XMBOTHbIX TaKOW cnep Ha3Banu Obl
kpoBaBbIM. (Takum 06pa3om, nepsasi xepTea
«3eMHOW arpeccun» Ha BeHepe oTHoCUTCS K
22 okTsa6psa 1975 ropa.) 1o WeCcTom MUHYTHI
CKaHWPOBaHWS, KOrga 06bEKT BO3HMK Ha U30-
OpaxeHun, OH cymMen OTNON3TU NMPUMEPHO
Ha 35 cM. 3Hasa Bpems 1 paccTosHUE, MOXHO
YCTaHOBWTb, YTO €ro CKOPOCTL Oblna HE MEHb-
we 6 cm/MuH. Ha doTo 15, mexay KpynHbIMn
KaMHAMU, rge Haxo4AuTcs nocTpagasLlimni
0OBEKT, MOXHO Pa3nnynTb ero Gopmy 1 apy-
rme ocob6eHHOCTU.

«Hayka n ;kuann» No 6, 2012.



Pomo 14. Haubosnee 8bicoroe paspeuierue yoanocsy
noaywumo npu obpabomie naLopamvl « Benepot-9»
C UCNpaeienHoll zeomempueil.

TEMHbIN cnep, ykasbiBaeT, YTO Noao0Hble
00bEKTbI, AaXe NOBPEXAEHHbIE, NPU CEPLE3-
HO ONacHOCTN CNOCOOHbI NepeMeLLaTbCs CO
CKOPOCTbIO He MeHee 6 cM/MuH. Ecnn «ckopnu-
OH>», 0 KOTOPOM YyXe roBOpuoCh, mexay 93-i
n 119-i1 MMHyTaMn OenCcTBUTENBLHO yOoanun-
CSl Ha PacCTOsIHME HEe MeHee OAHOro MeTpa,
3a npepenbl BUAUMOCTU KaMepbl, TO ero
CKOpPOCTb Oblna He MeHee 4 cM/MUH. Bme-
cTe ¢ TeM, cpaBHuBas doTo 14 ¢ gpyrumu
dparmeHTamMm n3obpaxeHnin, nepenaHHbIx

Pomo 15. Ppazmenm nanopamv. — GOmMONLaH.
Om nocadourozo 6ypepa manemcs mémmbtLii ceo,
KOmMopbLil, N0-6ULOUMOMY, OCMAEAAN 3¢ cO60U pa-
HeHHbLil annapamom opzanusm. Caed o6pa3osan
KaKoi-mo #udxol cybcmarnyuell Heu3gecmuou
npupodv. (Ha Benepe ne moxcem Gvimos HudKoU
600bt). O6sexm (pasmepom oxono 20 cm) cymen
omnoasmu Ha 35 cm 3a épems He Oosee uecmu
munym. Pomonnarn yodoben mem, Lmo no3eosnsem
CONnOCMAasLAMy U U3MEPAMb PedibHble Pa3mepbl
005eKmos.

B - 06m % +

|
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«BeHeponi-9» 3a ceMb MUHYT, BUAHO, 4TO
«Cbl4y» Ha @oTO 13 He nepemecTuncd. Henoga-
BUXXHBIMW OCTaBasINCb M HEKOTOPLIE 0O BLEKTHI,
HangeHHbIe Ha apyrux naHopamax (KoTopble
34ecb He paccmaTtpuBatoTcsa). Hanbonee
BEPOSATHO, YTO Takasi «HETOPOMINBOCTb» Bbl-
3BaHa X OrpaHNyYeHHbIMN SHEPTreTUYECKUMM
3anacamm («CKOpPAWOH», HanNnpumep, Ha He-
CNOXHYIO onepaunto co6CTBEHHOro cnace-
HWS 3aTpaTui NOATOpa Yaca) U MeajieHHble
nepemMeLLeHnst BEHepPUaHCKOM dayHbl ANns Heé
HOPMasbHbl. 3aMETUM, HTO SHEPTrOBOOPYXXEH-
HOCTb 3€MHOI (ayHbl O4EHb BbICOKA, YEMY
CcrnocoO6CTBYIOT 06UnMe dnopbl Ans NUTaHus
1 oOKMcnuTenbHas atMmocdepa.

B aToi cBSI3M crielyeT BepHYTLCS K 0ObEKTY
«Cbl4» Ha ¢oTo 13. YnopsaaoyeHHasa CTpykTypa
ero «fyrop4yaTton NOBEPXHOCTU» HAMOMWHAET
HebOosbLLINE CNOXEHHbIE KPblJibsi, 2 ONMpPaeTcs
«Cbl4» Ha «1any», NOX0XY Ha NTUYbio. MnoT-
HOCTb atMocdepbl BeHepbl HA ypOBHE NOBEPX-
HocTu cocTaBnsaeT 65 kr-M3. CKOJIbKO-HUOYab
ObICTPOE ABUXEHME B TakoW NNOTHOW cpeae
3aTpyaHUTENbHO, 3aTO AN NonéTta noTpebo-
BanMcb Obl COBCEM HEOONbLUNE KPbIIbS, YyTh
60sblLIe NNaBHUKOB Pbl®, N HE3HAYUTESbHbIE
pacxoabl aHeprun. OgHaKo ons yTeepXxaeHus,
4YTO 0OBLEKT OTHOCUTCS K NepHaTbIM, 40Ka3a-
TeNbCTB HEAOCTaTOUHO, U, IETAIOT I obuTaTe-
N BeHepbl, noka HeEn3BeCTHO. Ho, noxoxe, nx
NPUVBJIEKAIOT HEKOTOPbIE METEOPOJIOrMYECKME
SABNEHUS!.

«CHEronAa» HA BEHEPE

06 aTMOCdepHbIX 0caaKax Ha NOBEPXHO-
CTW NAaHeThbl A0 CUX NOP HUYErOo U3BECTHO
He Obl10, KPOME NPELNON0XEHNS O BO3MOX-
HOM 06pa30BaHUM N BbiNageHUM BbICOKO B
ropax Makceenna aspo3soneit n3 nupuTa,
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Domo 16. XpoHonozuieckas nocaedo8amenbHoCmb U300PAXCEHULL C MeMeopPON02ULeCKUMU ABAEHUAMU.
Bpems, yka3anHoe HA NAHOPAMAX, OMCHUMbLEAEMCS OM HAYALA CKAHUDOBAHUA 8eDXHE20 U300PANHCEHUSL.
Crauana 6ca cnepéa wuCmas n08epxXHOCMb NOKPLLAACH OeNbLMU NAMHBLUKAMU, 3aMeM, 3¢ Nocaedy-
oujue noauaca, naow,adsv 6bina6WUX 0CA0K06 YMEHbULLLACL He MeHee LeM HANOL08UHY, @ 2DYHM nod
«pacmassuweily maccoi npuobpén mémmbLii 0OmmeHoK, NOOOOHO YBNLAHCHEHHOU PACMAABULUM CHEZOM
3eMHOl nouae.

cynbduaa CBUHLA UK APYrUX COEANHEHWNIA.
Ha nocnegHux naHopamax «BeHepbi-13»
NPUCYTCTBYET MHOXECTBO B6€e/bIx To4ek, No-
KpbIBAOLWNX NX SBHAYNTEJNIbHYIO 4aCThb. Toukun
cyMTann wymMmamm, notepen nHpopmauunn.
Hanpumep, korga curHan, nepegaBaembli
B HeraTmee, OT OOHOW TOYKM U300paxeHuns
TepsieTcs, Ha ero MecTte nosiengetca 6enas
Touka. Kaxpasa Takas Touka — 9TO NUKCen,
b0 NoTepsIHHLIN N3-3a c60s HarpeBsLULencs
annaparypsbl, TM60 NponaBLWMiA NPU KPaTKOM
notepe pagMocBSa3n Mexay CrnyckaemMbiM
annapatoM u opbuTanbHbIM PETPAHCHA-
TopoM. Mpu obpaboTke naHopambl B 2011
rony 6enble TOYKM 3aMEHSANN OCPEAHEHHbI-
MW 3HAYEeHUAMUN npuneranumx nnMKcenos.
M3o06paxeHne crtano 6onee YETKMM, OA-
HaKO OCTasloCb MHOXECTBO MenKnx 6enbix
nATHbIWEK. OHW COCTOSIIN U3 HECKOJIbKUX
NUKCEeNoB 1 nNpeacTasnanm coboi, ckopee,
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He MoOMexXn, a 4To-TO peanbHoe. [laxe Ha
HeoOpabOoTaHHbIX CHUMKAX BUAHO, HTO TOYKMN
MOYEMY-TO NOYTM OTCYTCTBYIOT Ha YEPHOM
kopnyce npubopa, nonaewero B kaap, a
camMo nsobpaxeHne nu MOMEHT MOSB/IEHUS
nomMexun HMKak He cBa3aHbl. K coxaneHuto,
BCE 0okazanochb croxHee. Ha npnBeagéHHbIX
HUXe CrpynnMpOBaHHbIX N300paXKeHNsX Nno-
MeXu BCTpeyvalTcs U Ha 6IM3KOM TEMHOM
¢doHe. bonee TOro, OHM peako, HO BCE Xe
BCTPEYATCA M HA TENNEMETPUYECKNX BCTAB-
Kax, korga TpaHcnsaumsa naHopambl nepnogm-
4yecku Ha BOCEMb CEKYH, 3amMmellanach nepe-
hayen AaHHbIX C APYrMX HAaY4YHbIX MPUOOPOB.
I'IoaTomy Ha naHopamax BUAHbl Kak 0Caaku,
TakK U NOMeXn INEKTPOMArHMTHOro npounc-
xoxnaeHus. NocnegHee noaTeepXxanaeTcsa
TeM, YTO NPpUMeEHeHNe onepaunm Nerkoro
«pasMbITUS» Pe3KOo yny4ywaeT nsobpaxe-
HMe, YCTPaHAS MMEHHO TOYEYHble MOMEXMW.

«Hayka n :;kuaun» No 6, 2012.



Ho npouncxoxaeHne anekTpnuyeckmnx noMmex
OCTaETCH HEN3BECTHbLIM.

ConocTaBuB 3T GakTbl, MOXHO caenaTb
BbIBOA,, 4TO 3@ LWYMbl OTHACTU NPUHUMANN
MEeTeopOosIoOrMyeckme aBAeHNa — ocanku,
HanoMuHaluWme 3eMHOM CHer, n nx daso-
Bble nepexoabl (TasHUe n ncrnapeHue) Ha
NOBEPXHOCTM MAAaHETbl M HA CaMOM anna-
pate. Ha ®oTo 16 nokasaHbl HeTblipe Takme
nocnepoBaTefibHble NaHopambl. Beinage-
HMe 0CafKoB MPOUCXOAMN0, NO-BUAMMO-
MY, KPaTKUMW MHTEHCUBHLIMW MOPbIBAMMU,
nocrne 4yero niaouwianb BbiMaBLWMX O0CAAKOB
YMEHbLUMIACh HE MEHEE YEM HamnoJIOBUHY
3a cnenylolme nonyaca, a rpyHT nof «pac-
TasBWel» Maccon noteMHen, Nnogo6HO
YBNAXHEHHON 3eMHOM no4Be. [MOCKONbKy
Temneparypa NnOBEPXHOCTW B TOYKE NOCas-
Kn yctaHoBneHa (733 K), a TepmoanHamu-
yeckue cBoKicTBa atTMoChEpPbl N3BECTHBbI,
rnaBHbI BbIBOA HabMIOAEHUSA COCTOUT B
TOM, 4TO MMEIOTCH BECbMA XECTKME orpa-
HUYEHMS HA NPUPOAY BbiNajatloleln TBEP-
0O unun xmnakon cybectanunmn. PasymeeTtcs,
cocTaB «CHera» npu temnepatype 460°C
— Oonbwaga 3aragka. OgHako BeLW,EecTs,
KOTOpble UMEIKT KPUTUYECKYID pT-TOUKy
(Korga OHu CyLeCcTBYIOT OAHOBPEMEHHO B
Tp€x dasax) B y3KOM MHTEpPBane Temnepa-
Typ B6113n 460°C n npu gasneHun 9 MMa,
HaBepHOe, O4eHb HEMHOIO, N CPpean HUX
— aHWIWH 1 HadTanunH.

OnucbiBaeMble MeTeopoNiormyeckme
ABNEHNA BO3HUKIW nocne 60-i nnu 70-i
MWHYTbI. B 9TO Xe BpeMsi N0SBUJICS «CKOP-
NMUOH» N BO3HUKJIN HEKOTOPbIE APYrMe NHTEe-
pecHble ABNEHUS, KOTOPbIE ELLLE NpeacTonT
onucartb. HeBonbHO HanpawnBaeTCs BbIBOA,
4YTO BEHEepMaHcKas XU3Hb XOET 0CAaAKOB,
KakK Joxas B NycTbiHE, UK, HA0OBOPOT, U3-
beraeT ux.

NWCTOYHUKUN SHEPTUU
BEHEPUAHCKOM ®AYHbI

BO3MOXHOCTb XNU3HU B yCNnoBuax, aHa-
NNOTNYHbIX YMEPEHHO BbICOKUM TemMneparty-
pam (733 K) n yrnekmncnotHoli atmocdepe
BeHepbl, He pa3 paccmarpuBanacb B Ha-
YYHOW nuTepaTtype. ABTOPbI NMPUXOANIN K
3akIl04eHunto, 4TO e€ Hanmune Ha BeHepe,
HanpuMep B MMKpoburonornyecknx popmasx,
He uckn4yeHo. PaccmaTpuBanachb Takxe
XM3Hb, KOTOPAsA MOrfa 9BOMIOLMOHNPOBATb
B MEONIEHHO MEHSIWNXCA yCNOBUAX OT
paHHMX 3TanoB UCTOPUK NNaHeTsl (C 6onee
ONN3KNMU K 3EMHBIM YCJTOBUAIM) K COBpE-
MeHHbIM. TeMmnepaTypHbI Anana3oH B6a13sn
NOBEPXHOCTW NnaHeThl (725—755 K B 3aBu-
CMMOCTU OT penbeda), KOHeYHO, aBCONIOTHO
HenpuemMaem ansa 3eMHblIX GOPM XU3HU, HO
ecnuv BoyMmaTbC — TEPMOANHAMUYECKN OH
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HUYEM HE XYXXe 3eMHbIX ycnoBuii. [la, cpeapbl
1N OENCTBYIOLWME XUMNYECKME areHTbl Ham
HEN3BECTHbI, HO X HUKTO M HE nckan. Xumm-
yeckme peakuym Npm BbICOKUX TeMneparypax
O4YeHb aKTUBHbI; NCXOAHbIE MaTepuanbl Ha
BeHepe mMano 4em oTAn4aTCa OT 3EMHbIX.
AHa3pPOOHbIX OPraHM3MOB U3BECTHO CKOJIbKO
yrogHo. ®oTocuHTE3 Y psiga NpocTenwmx
OCHOBbIBAETCS Ha peakuumn, Koraa LOHOPOM
3/1IEKTPOHOB OKa3blBaeTCA ceposonoponH,S,
a He BoAa. Y MHOIMMX BUAOB XUBYLLUMX NOA4,
3eMIEN aBTOTPOPHbLIX MPOKAPUOTOB BMECTO
doToCHHTE3a NCNONIb3YETCHA XEMOCUHTES,
Hanpumep 4H, + CO, » CH, + H,0. ®usu-
YECKNX 3anpeToB Ha XW3Hb MPWU BbICOKNX
TemnepaTtypax He BUAHO, KpOMe, KOHeY-
HO, «3EMHOro WwoBnHNM3Ma». PasymeeTtcs,
bOTOCMHTES NPU BLICOKMX TeMneparypax
M B 6€30KNCNNTENbHON cpeae AOJIXKEH,
no-enanMomy, onmpaTtbCd Ha COBEepPLUEeHHO
apyrue, Hen3BecTHble Buodusnyeckmne
MeXaHN3Mbl.

HO KakuMM UCTOYHUKaAMMU dHeprmm B
npuHuune morna 6bl N0Nb30BaTbLCA XN3Hb B
BEHEpPUaHCKOW aTMocdepe, roe OCHOBHYIO
pPOsib B METEOPOIOIMN UFPaAKOT COEaNHEHUNS
cepbl, a He Boga? O6HapyXeHHble 00bEKTbI
[O0BOJIbHO BENVIKU, 3TO HE MUKPOOPraHN3Mbl.
Hanbonee ecTeCTBEHHO NPEAMNONOXUTb, HTO
OHU, NOAO0OHO 3eMHbIM, CYLLECTBYIOT 3a
CYET PacTUTESIbHOCTU. XOTH NpAMbIE Jyyu
ConHua n3-3a MoWHOro 061a4HoOro cnos,
KakK npasunno, He AOoCTUraldT NOBEPXHOCTU
nnaHeTbl, CBeTa ONd CDOTOCVIHTe3a Tam
xBaTaeT. Ha 3emne paccessHHON OCBELLEH-
HocTu 0,5—7 KMNONIOKC BMOJIHE A0CTAaTOYHO
ona GoToCuHTE3a Aaxe B rNyOuHe rycrbix
Tponuyeckux necos, a Ha BeHepe oHa ne-
X1t B npeaenax 0,4—9 kmnoniokc. Ho ecnu
HacTosALWas ctatba U AAaET Kakne-To npea-
CTaBfieHNsa 0 BO3MOXHOM dpayHe BeHepbl, TO
cyanTb 0 dnope nnaHeTbl N0 MMEKLWMMCS
DaHHbIM HeNb34. [1oxoxe, 4TO HEKOTOpPbIE eé
npu3Haky yoaétcs obHapyX1Tb HA APYrux
naHopamax.

HezaBncnMmMo OT KOHKpPEeTHOro 6mnodu-
31M4EeCKOro MexaHm3ma, LENCTBYIOLWEro Ha
noBepxHOCTU BeHepsl, npn Temneparypax
nagatouwero T, n yxopauiero T, nsny4yeHui,
TepMoanmHamMmmyeckasa ap@PekKTUBHOCTb
npouecca (kngn = (T, —T,)/T,) BonxHa
ObITb HECKOJIbKO HUXE 3EMHOW, Tak Kak T, =
=290 Kana 3emnuun T, =735 K ana BeHepsl.
Kpome TOro, n3-3a CUAbHOIro NOrMOLWEHNA
CnHe-dnoNeToBOM YacTun crekTpa B aTMOC-
depe MaKCMMYM COJIHEYHOIrO U3NYyY4EeHUSs
Ha BeHepe cMeLLEH K 3eNEHO-0paHxXeBon
obnactm u, cornacHo 3akoHy BuHa, cooT-
BeTcTBYyeT 6onee HU3KON 3adpPeKTUBHOMN
Temneparype T, = 4900K (y Semnmn T, =
=5770 K). B 3TOM OTHOLIEHUN YCNOBUSAMMU,
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Hanbonee 6NaronNPUATHLIMU AN XU3HMU,
obnapaet Mapc.

SAKJTIOHEHUE

B cBSi3n ¢ NHTEPECOM K BO3MOXHOW 0buta-
€MOCTM OnpenenéHHOro Knacca 9K30naaHeT ¢
YMEPEHHO BbICOKOW TEMMNEPATYPOI MOBEPXHO-
CTN CO BCEW TLATENBHOCTbIO ObL/IM 3aHOBO pac-
CMOTPEHbI PE3YJbTaThl TENIEBU3NOHHbIX UCCE-
[OBaHNM NOBEPXHOCTN BeHepsbl, BbIMOIHEHHbIX
B Muccusx «<BeHepa-9» B 1975 roay n «<BeHepa-
13» B 1982-Mm. MNMnaHeTy BeHepy paccmartpusanm
KaK MPUPOAHYIO0 BbICOKOTEMMNEPATYPHYIO 1ab0o-
patopuio. Hapsiny ¢ paHee ony6nnkoBaHHbIMMA
1M306paxeHnsIMN 13ydeHbl MaHOPaMbl, paHee
He BKJIIOYEHHbIE B OCHOBHYIO 06paboTKy. Ha Hux
BUOHbI NOSBASIOLLMECH, USMEHSIIOLLMECS NN
ncyesaowme 0O6bEKTbI 3aMETHBIX Pa3MeEpPOB,
OT JeumMeTpa 40 NoNyMeTpa, CriydyanHoe BO3-
HUKHOBEHWE N300PaXeHNI KOTOPbLIX 0ObACHUTL
He yoaétcs. OBbHapyXeHbl BO3MOXHbIE CBUAEe-
TeNbCTBA TOr0, YTO HEKOTOPbLIE U3 HAMAEHHbIX
00ObeKTOB, 001a4a0LLMX CIIOXHOM PerynsipHomi
CTPYKTYPOU, BblIN YaCTUYHO 3acbiNaHbl FPyH-
TOM, BbIGPOLLEHHBIM NPUY NOocaaKe annapara,
Me[JIeHHO 0CBOOOXAANNCH U3 HErO.

MHTepeceH BONpOC: KakuMu MCTOYHUKAMU
aHeprum morna Obl NONb30BaTbCHA XU3Hb B
BbICOKOTEMMNEPATYPHOM BE30KNCANTENBHOM
aTmocdepe nnaHeTsl? MNpegnonaraetcs, 4To,
noao6bHo 3emne, NCTOYHUKOM CyLLLeCTBOBA-
HUS rMnoTeTn4yeckomn dayHol BeHepbl AomkHa
ObITb €€ rmnoteTnyeckasa ¢gnopa, kotopas
ocyuwiecTBnseT ¢oTocmHTE3 ocoboro Tmna, a
HekoTopble e€ 00pasupbl yaacTcs 0OHapyXnTb
Ha Apyrvx naHopamax.

TeneBn3nOHHbIE KAMEpPDLI annapartoB «Be-
Hepa» He NpefHa3Ha4YannCh 419 CbEMKN BO3-
MOXHbIX 06uTatenei BeHepbl. CneunanbHas
MUCCUs ons Noncka Xm3Hu Ha BeHepe ponx-
Ha ObITb CyLLECTBEHHO 60siee CNOXHOW.

Unnmoctpaumn
npenocras/ieHbl aBTOPOM.
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— @ JINHTBUCTUYECKUE 3ARAYU —
APBA, BEPBA, NMABC

Hu>ke IpUBOASTCS IPO3BUILA, KOTOPHIE
TIOAYYHAM OT @HIAMMCKIX OOAEABIIIUKOB He-
KOTOpBIe OIyAsIpHBIE (DY TOOANCTEL, UTPato-
1Y€ (MAM UTPAaBIIINe B HEAGBHEM IIPOIIIAOM)
B YeMIIMOHaTe AHTAUU (IPEMbEP-AUTE):

Aupbe Aporba Aporc
AnbBapo Apbenroa Ap0ba
ApBup Bekxaom Bexkc
Benpsxamun Qocrep ®Doct
Aumurtap Bepbatos Bepba
Kpucrogep Camba Cambc
OpHaH Kpecnio Kpecn
Pukapay Kapsaabo Kapsa
Poman ITaBAroueHKO [MaBc
CruBen OuHHaH ®uHHC
TatiTac Bpam6a Bpambe
Ayka Moapua Moac
OyoaH Xaprpus3 Xapra
Haiipxen YUHTePOEpH Yunrc
Pya Ban Hucreapon Huct

3apanme. OnpepeAnuTe, KaK BBITAIAAT
IIPO3BHUIIA CAEAYIOIINX UT'POKOB IIpe-
MBbEP-AUTH:

O®panceck ®abperac  Au Bpapbepu

Aoxerimc Kapparep Cerynpo KacTtuabo

AsBUp BeHTAU DpsHK AaMmapa,

Pro ®epauHazp XaBbep MackepaHO

[MosicuuTe Bale penienue.

[MpuMeuaHue. Hu 3HaHMS aHTAUICKOTO
S13BIKQ, HU 3HaHUSA (PyTOOAA AN pellIeHNS
3apauu HE TPEBYETCA.

Kanpgupat punonornyeckux Hayk
Unba UTKUH.

(Omeemut Ha c. 122.)
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®B NOMNOJNHEHUE
K HAMEYATAHHOMY

XypHane «Hayka 1 xu3Hb» N2 2

3a 2012 rog, MeHs npusnekna
cTarbst E. Mup3saesa «[oHka 3aropu-
30HT, unu Mogapok gns Arachepar.
CHayana s yutan eé ¢ 60bLnM
yO0BOLCTBUEM. [TpeKpacHbI inTe-
PaTypHbIli A3bIK, XOPOLLEE BllaAEHME
MaTeprasioM, MHTEPECHbIE OnKuca-
HYS MUOB 1 nereHs, OPeBHOCTN
0 6eccmepTum. OueHb XOpoLLo, CO
3HaHVEM Aena HanvcaHbl pasaenbl
«[lepBble LUarn Hay4HOro Noaxoaa»
1 «<HoGenesckas Teopust, nnm Knouy
K CTapEHWIO».

Ho paspen «epuatpus akc-
nepuMeHTanbHas» MeHs rinyboko
pasoyaposan. Yameuno, kak E. Mup-
3aeB 0T3bIBAETCS 00 MCCNEA0BAHMAX
yneHa-koppecnoHaeHta PAMH,
npeaunaeHTa EBponerickoin accoum-
auyn repoHTONOrMK 1 repuaTpuu,
BULLe-Npe3naeHTa epoHTonoru-
yeckoro obuiectsa PAH, npodec-
copa B. X. XaBuHcoHa. OH nuwerT:
«EAMHCTBEHHBI XaBUMHCOHOBCKMI
nenTug, NPOLLEALLINIA NONHOLEHHbIE
KIIMHWYECKME NCCNEeoBaHns 1 no-
NYYMBLUMIA FOCPETNCTPALMIO ELLE B
1970-X — TMa/IMH/TUMOr€H, — No-
3MLIMOHMPYETCS KaK MMMYHOMOZY-
NSITOP, & HE reponpPOTEKTOP».
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Hacamom nene s 1980—1990-e
rogbl Nof PykoBOACTBOM MpO-
deccopa B. X. XaBuHcoHa 6bi1n0
CO3[aHO LIECTb NEKAPCTBEHHBIX
npenaparos, Bolleawx B Focy-
[apcTBeHHylo dhapmakoneto PP,
9P DEKTUBHOCTb KOTOPbLIX MOXHO
OLIEHWTb B KQYeCTBE reponpoTek-
TOPOB.

bonee Toro, TpuauaTMneTHee
M3y4eHne NenTuaHbIX NpenapaTos
anudunsa n Tumyca B HW oH-
konormm um. H. H. MeTtpoBsa nop,
PYKOBOACTBOM npe3uaeHTa lepoH-
Tonormyeckoro obuectsa PAHune-
Ha-koppecnoHaeHTa PAHB. H. Anu-
CUMOBA BbISIBUIO UX 3HAYUTENBHYIO
9bdEKTUBHOCTb MO YBENVNYEHNIO
CpeaHeN NPOAOIKUTENBHOCTN KNS
HW Y XKMBOTHBbIX. 3TN UCCIe0BaHUS!
ony6/IMKOBaHbI B MHOMOYMCNEHHbIX
OTEYECTBEHHbIX U 3apyOeXHbIX
XypHanax u 3almiieHsl 6onee
yem 190 nateHTamu. MpumeHeHne
yKa3aHHbIX NenTaHbIX NpenapaTos

K BONPOCY O NENTHAHBIX BHOPETYNATOPAN

B MHcTUTYTE repoHTonornm AMH
YkpawHbl (r. Kues) y nogei (spems
HabntoneHus 15 net) nop, pykosoa-
cTBOM akagemmka AMH YkpauHbl,
yneHa-koppecnoHaeHta PAMH
0. B. KopkyLuKo npvBeno K yBenu-
YEHWIO NMPOAOIKUTENBHOCTU XM3HM
MPECTaPESbIXMALMEHTOB, CHKEHMIO
Y HUX Y1cna nHbapKToB M1OKapaa n
WHCYNLTOB, 4TO YKa3blBaeT Ha UX
3HAYMTENbHbI reponpoTeKTop-
Hbl addekT. ST nccnenoBaHus
OTPaXeHbl B ABYX MOHOrpadusx,
YOOCTOEHHbIX npemuii PAH n AMH
YKpanHbl.

3a Bpemsi MOel COBMECTHOM
nesTensHocTn ¢ B. X. XaBMHCOHOM
B CTEHAX YNTUHCKOM MEONLIMHCKOM
akagemumn nentuiHele Guopery-
naTopsl BN NpUMeHeHbI 6onee
yem y 3000 60sbHBIX (C Pa3IMYHON
naTonornei) ¢ XopoLnmM pesysb-
TaToOM, 4TO CBUAETENLCTBYET 00 UX
BbICOKOW TepaneBTn4eckom addex-
TUBHOCTU U NEPCMEKTUBHOCTL.

AokTop meauumnHckux Hayk Bopuc Unbuy KYSHUK,
3acnyXeHHbI peatenn Hayku PP,

naypeat npemuu Coeeta Munuctpos CCCP n npemun
MNMpaeutenbctBa Poccun, npogeccop.

"UEHTP

« MOzarosowr WITYPM»

\ C AHHOI1 YpMaHLEBOM

rl[JDF[JEf‘;"IT‘."IE 0 HaYKE W BEICOKMX TEXHONOMMAX

no BTOPHWKaM Bevepom Ha kaHane "TB Lentp”
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AYYHO-
IOPO

EXHUYECKOMN

HOPOPMALUHN

Vi

O COCTOSHMU coCcynoB
— HAPACCTOAAHUN

CMOIeHCKME NHXEHEPLI U
MOCKOBCKME Bpayn co3ganu
3/IEKTPOHHOE YCTPOWCTBO A5l
M3MepeHnst CKOPOCTU MyJibCO-
BOI BosIHbI. OHa 06pa3syeTcs B
ob6nacTn MUTPasnbHOro knana-
Ha NPWU COKpaLLLEHUN NTEBOrO
Xenypoyka u pacnpocTpa-
HSieTCa MO aopTe 1 ganee no
apTepuanbHbIM COCcyaaMm.

Mpunbop cocTonT M3 ABYX
6EeCKOHTaKTHbIX LLUNPOKONO-
NOCHbIX U3MepUTenen no-
JNIOXEHNa CTEeHKM cocypa u
aHanoroBo-uUMPpPOBLIX Npe-
obpasosarteneli (poTo BHUIY
cnesa). PaboTy nameputens
MOXHO MOSICHUTb Ha npume-
pe koakcmanbHoro kabens,
Kakom npuMeHseTcs B Tene-
BU3MOHHbIX aHTEHHax. Ecnu
n3MeHseTcs AnanekTpuye-
ckasi NOCTOSAHHAA NU30aauunm,
pasgensiowen LeHTpanbHbln
NPOBOA N 3KPaH, MEHsAEeTCa
BOJIHOBOE COMPOTUBNEHUNE
kabens, unn nmnenaHc.

M3mepuTens npeacrasnser
COBOO0W LUMPOKOMONOCHBIV KaHas
CBSI31, Yepes KOTOPbIN NOChI-
naetcs cnabbli cUrHan B Teno
nauveHTa. MoLHOCTM curHana
[OCTaTO4YHO 419 NMPOHUKHOBE-
HWSI HA HECKOJIbKO CaHTuUMe-
TpoB. Nynbcaunsa CTEHKN CO-
cyaa v NPUBOAUT K UISBMEHEHUIO
vMnepaHca.

OavH namepuTens yctaHaB-
NMBalOT Ha Tene nauveHTa B

BEPXHEeN YacTM aopTbl, a Apyrom
— B HWXHEWN NN Hapg, opyromn
KpynHom apTepuen (poTo BHNU3Y
cnpaga). [1o pa3HOCTV BpeEMEHUN
MeXAay NMpUXon0oM MyNbCOBOM
BOJIHbI K MEPBOMY 1 BTOPOMY
N3MEepUTENAM ONPeaenstoT eé
CKOpPOCTb. 10 HEN MOXHO OOHO-
3Ha4YHO CcyamTb 06 91aCTUYHO-
CTW CTEHOK COCYA0B. HYeM Huxe
CKOPOCTb, TEM BbILLIE 3N1ACTUY-
HocTb. KcTaTtu, B 300poBOM aop-
T€ CKOPOCTb My/IbCOBOW BOJHbI
COCTaBfsEeT OKONO 7 M/C.
Mpnbop NPOLLEN UCTLITAHMSA B
psae KNMHKK 1 Ha kadeapax He-
CKOJbKNX MEANLMHCKIMX BY30B.

TEMNEPATYPA
N OUNbTPALINSA

BA3KOCTb XWAKUX YrieBo-
[0OpOAO0B, NCNOJIb3YEMbIX B
KayecTBe MOTOPHOIO TOM/IMBA,
3aBUCUT OT BHELLHEN TeMnepa-
Typbl. ECnn Temneparypa 3Ha-
yutenbHo Huxe 0°C, TonnmBo
nepecTaéT npoxoamTb 4Yepes
dunbTp. CywecTByeT Aaxe
TEPMUH «MNpejefibHas Temne-
paTtypa GunbTpyemMocTm».

OnpeaenvTb 3TOT NapameTp
MOXHO C NMOMOLLBIO YCTPOW-
CTBa, CO30aHHOr0 TOMCKUMM
npUBopPOCTPOUTENAMMU.

OHo npepncTasnseT cobon
EMKOCTb U NPMEMHbI COCYA,
pasnenénHble cetyaTbiM Gusib-
TpoM. Ha BbIxoae NpuEMHUN-
Ka co30aETcs BaKkyyM OKOJIO
2klMa, n TonanBo «nNpocayn-

BaeTCs» B HErO U3 pe3epByapa
yepesd punbTp. NPUEMHUK
nomMeLaloT B KpMocTaT u C
nHTepeanom B 1°C nocteneH-
HO MOHWXAIOT Temnepartypy.
TemnepaTtypa, npu KOTOpPOMN
BPEMS 3arnONHEHNS MPUEMHMKA
npesbicnT 60 C, COOTBETCTBYET
npenenbHOM TemnepaType
dunbTpyemocTu. Mpu Gonee
HN3KOV TEMMepaType Takoe TO-
NJMBO NCMNOJSIb30BATb HENB3S.

BJIOKUPYEMbIN
ONDDEPEHLMAN

Yena®uHCKUI MHXEHEP
B. H. KpacukoB nsobpén He-
00blYHbIN anddepeHumans-
HbI pefykTop Aas aBTOMO-
6unei. bes anddeperHumanos
aBTOMOGOUNel He 6biBaeT! Ho B
TpaavUMoHHOM anddepeHun-
ane npm 3aMeTHOM CHUXEHUN
Harpy3kn Ha OQHO U3 KONEC
MMEHHO Ha HEero n nNonageT
OCHOBHOW KPYTSALLUNIA MOMEHT,
a3T0 04€eHb N10X0. [lonyCcTuMm,
OOHO U3 BeayLnxX KONEC no-
nano Ha CKONb3KUI y4acTOK
[0porv, MawwnHa HadynHaeT
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oykcoBaTb, TepseT
CUny TArM n paxe
ocTaHaBnuBaeTcs!
OT0oro He npo-
M30NJET, ecnm Ha
aBTOMOOUNE yCcTa-
HoBneH JAK (amnd-
depeHuman aBTo-
maTunydeckun Kpa-
cukoBa). MexaHnam
COCTOUT M3 [BYX
pasHoHanpaBfeH-
HbIX BUHTOBbIX LUHE-
koB. Mo ux BnagnHam OGec-
KOHEYHOI 4Yepenon nepeka-
ThIBAIOTCH LEMNOYKM CTasNbHbIX
wapwukos. MNpu oanHakoBoOn
CKOPOCTU BpaLLEHUS KONEC
wapukn He asuraiTtcsa. Ho
[axe Npu HEe3Ha4YNTENIbHOWN
pasHULE YrI0BbIX CKOPOCTEN
KONEc, HanpMmep npu nNoBo-
poTax, Wapukn npuxoaaT B

OBUXEHME, HE NPENnaTCTBYS
NoBOPOTY.

Bo Bcex gpyrux cny4dasx
MexaHn3Mm 3a610KMpoBaH u
He [AET WHekaM BpaLLlaTbCs
OTHOCUTENIbHO Opyr gpyra.
Ha o6e nonyocu nepepatotcs
paBHbIE MOMEHTbI, 3TO M He Mo-
3B0OJINET KoJiEcam OyKkcoBaTb
(TepaTb TAry), mawmHa npo-
[0MKaeT YBEPEHHO exaTb.

OAK nmeert Te xe nocanoy-
Hble pasmepsbl, 4TO 1 OObLIYHBII
anddepeHuman, To eCTb OHU
KOHCTPYKTUBHO 3aMEHSEMBI.

Y>e yeTblpe roaa Bbinycka-
I0TCS M NOKA3bIBAIOT XOpOLLMe
pesynbTaTbl aBTOMaTU4eckme
JAKu ons nepegHenpuBoaHbIX
aBToMobOuner BA3, a Takxe
ons mawuvH mapok A3, YA3
n ap. 3obpeteHne MoxeT
paboTtaTb Ha Nto6OM TUMNe Ko-
NECHbIX MALLUVH.

NNACTUKOBAS KAPTOYKA
3A OBAZILATb CEKYH],

B CaHkT-lMeTepbypre Ha
OCHOBE BOJIOKOHHOIO nase-
pa ¢ ANMHOM BOMHbLI 1,05—
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1,7 MKM co3aaHa ycTaHOBKa
0N nepcoHanusauun nna-
CTUKOBBLIX KapT. bbicTpee yem
3a 20 cek nasep BbirpaBupyeT
Ha 3aroToBKe MOJYyTOHOBOE
4EpHO-6enoe n3obpaxeHune
c paspeweHuem 2000 dpi,
npoayonnpyeT ero Ha AonoJ-
HUTENbHOM 3alLUUTHOM 3fe-
MeHTe «BnuK», BbiIrpaBMpyeT
TEKCTOBYIO MHbOPMaLMIO U
noanuck Bnagenbua.

HOBbI MATUCTPAJIbHbINA
JNTIOKOMOTUB

B KonomHe B 2007 ropay pas-
paboTanu onbITHLIN 06paszel,
TypboBo3a ['T-1 ¢ co3aaHHOol B
Camape razosoi Typ6uHon HK-
361 mowHocTbio 8300 kBT,
BpaLLaloLLLEN SekTporeHepa-
TOp. TONAMBOM AN HEE CAYXMN
CXXMXKEHHbI NPUPOAHbLIA ras.
JlokoMOTMB pas3BuBas TAroBoe

ycunuve, nocrtaTtoyHoe, 4To-
6bl NpPOBECTU NOEe3[4 Maccow
16 000T.

B HacTosawee Bpems B Ha-
YYHO-UCCNeaoBaTelbCKoOM n
KOHCTPYKTOPCKOM UHCTUTYTE
NoABUXHOIO cocTaBa Ha 6ase
onbITHOrO o6pasua co3paT
Typ60BO3 'M-1H.

B HOBOM nokomMoTuMBeE BCe
KONEcHble napbl ByaoyT MeTb
Taroeble aeuratenu. Kpome
TypOVHbI HA TOKOMOTMBE NME-
€TCS MOLUHbIV akKKyMynaTop,
KOTOPbIA NUTAET 3neKTpoaBura-
Tenu Npy MaHeBpax TypboBo3a.
Jeno B ToM, 4To Npun padoTe Ha
XOJSI0CTOM XOAY M MPW HEMOJTHOM
Harpyske UCnoJib3oBaHne Typ-
OUHbI HeaDEKTUBHO.

Mcnonb3oBaTb HOBbLIN BUA,
TArM NAaHUPYOT B 3anagHom
Cnbupwu, rae HegocTaTka B TOM-
JIMBE HET N CTOUT OHO BABOE
nellesne An3esibHoro.
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Beaku — smo Aunelinble Hepa3BemBAEH-
Hble NOAUMEDHl, 3BeHbAMU KOMOPbIX CAY-
JKam aMUHOKUCAOMbL, COequHEHHble gpyT
C gpyrom ¢ NOMOWbI0 MAK HA3bIBAEMbIX
nenmugHhblx cBazeu. To ecmb A1006as 6€AKO-
Basi MOAEKyAd cocmoum u3 noAunenmugHou
yenu, Ha Komopol, Kax OyCuHbl HQ HUMKE,
Bucsm Kopomxue O0KOBble Uenu, npugaio-
wue 6eAKy XapaKxmepHble UMEHHO gAsl HETO
cBolicmBa. 9mo KaK 1ucmo yraeBogopog-
Hble UeNouKU, MaK u cogepxaujue amombl
KUCAOPOgQ, a30ma, cepbl, d MAaKxe (ropa3go
pexe) cerena. Ho smotll naaumpb! He Bcerga
XBamaem gAsi BBINOAHEeRUA (QyHKyull bea-
KOB, U B UX COCINABE OKA3bIBAIOMCS « JONOA-
HumeAbHble» XUMUYecKue KOMNOHeHMbl,
Komopble Ha3blBarom Kogpakmopamu. Omo
Moxem Oblmb UOH MEMAAAQ, CBA3AHHDLU
(uAu, Kak ropopam, KOOPGUHUPOBAHHMbI)
HECKOALKUMU AMUHOKUCAOMHbIMU OCMAm-
Kamu, HeboAbUlOe MeMmAAL00PranHuiecKkoe
coeguHeHue uAu BumaMmuH. Kogpakxmopkl
OKUCAAIOMCA U BOCCMAHABAUBAIOMCSA,
NPOMOHUPYIOMCA U genpomoOHUPYIOMCS,
mo ecmb NPUCOEGUHAIOM 3AeKMPOH UAU
NPOMOH UAU AUULAIOMCS UX, YHACMBYIOM B
Pa3HOOOPA3HbIX XUMUUECKUX peakyusax. B
3Mux peaxkyuax Hem HU4YEro HeoObIMHOTIO,
OHU MOrym npomekamb U B omcymcmsaue
b6eaka. OgHAKO OYeHb 4acCmo «B OKpPYyKe-
Huu» 6eAKa OHU NPOmMeKalom COBCeM UHaue,
ueM B pacmaope: Cyu,eCmBeHHO MEHAIOMCA
CcKopocmu u paBHOBeCHble CBolicmBa peda-
reHmoB, Hanpumep OKUCAUMEeAbHO-BOCCMA-
HOBUMEABHbLE UAU KUCAOMHO-OCHOBHBLE.

BBepxy — mpéxmepHaa cmpykmypa
MOAeKyAbl 6eAKa YUmoxpoM € Aowagu, no
gAaHHBIM PEHMI'eHOCMPYKMYPHOrO QHAAU-
3a. [lenmugnas yenb NOKA3aHA MoACMOU
«AeHmoUi», 60KOBble Uenu, omxogauwue om
Heé, — MOHKUMU AUHUAMU. B raybune 6eaka
BUgeH PegoKC-KOhaKkmop — MOAEKyAd reMd
C C amoMOM JKeAe3d B yenmpe.
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Kanagupat pusuko-matematnyeckmx
Hayk Bacununia NTYLWWEHKO,
MockoBckuii rocyaapCcTBEeHHbIN
yHuBepcuteT um. M. B. JlomoHocoBa.

Besiku y4acTBYyIOT B CO34aHUN K/I€TOYHbIX
CTPYKTYpP, 3anacaHuu KiaeTKoN nUTaTesibHbIX
BelecTB, TepMoperyasaunu, npoueccax
BOCnpUATUS 1 nepeaaqv curHaaos. MHorve
pyHKUMM 6eskoB peanndyroTcst 61arogaps nx
CrocobHOCTU «OpPraHn30BbIBaTb U Harnpas-
NIATb» T€ WUJIN UHbIE XUMUYECKNE peakuunu.
Llenbivi psig BeLLecTB B KOMIEKcax ¢ 6eskamm
MEHSIIOT CBOV (PU3NKO-XMMMNYECKME CBOMCTBA.
B 3TOM C/1y4ae roBopsiT O «BANSIHVN GEIKOBOIro
OKPYXeHus», Yem xe OHO BbI3BaHO?

NONAPHOCTb U NONIAPU3YEMOCTb

BeJ'IKVI-CbepMeHTbI, CnocobHble YyCKOPSTb
pa3HoobpasHble XMMUYECKNE peakLuu,
Bbl3blBaNN YAMBAEHNE MHOMMX uccnegosare-
nen. MexaHn3am @epmMeHTaTMBHOIro Katannsa
npusnekan NpucTanbHOE BHUMAHUE XMMMUKOB,
bn3nkoB, GMONOroB Ha NPOTAXEHUN BCETO
XX Beka. Celyac yxe M3BECTHO, YTO ANs YCKO-
PEHUS XMMNYECKMX peakLmnin 6enkn-pepmMeHThbl
«MCMOoMb3y0T» pasHble cnocobbl. Mbl 0OCTaHO-
BMMCS JIMLLUb HA OOHOM U3 HUX — CO3[4aHuUM HO-
BOW Cpebl MPOTEKAHNSA XMMNYECKOWM peakumm ¢
HexapakTepHbIM s «00bIY4HOr0» PACTBOPUTENS
COYeTaHNeM CBONCTB — BbICOKOMN NOASPHOCTbLIO
1 HU3KOW NONSPU3YEMOCTbIO.

MpuBeném NpocTor NpUMepP: eCTb MONEKYNbI
[OBYXaTOMHOro rasa, CocTosiLme U3 ByX OfMHa-
KOBbIX aTOMOB (Hanpumep, as3oT N, Bogopoz H,)
1 13 pasHbIxX (Hanpumep, xnoposogopog HClunun
yrapHbiii raz CO). HYem nepBble OTAMYAOTCS OT
BTOPbLIX? TEM, 4TO Y HUX iBA OAMHAKOBbIX aTOMa
C OZLIMHAKOBOW CWUJION TAHYT K ce6e 3N1eKTPOHbI,
o6pasyioLme Mexay HUIMMN XMMUYECKYIO CBSI3b.
PacnpeneneHne anekTpoHOB (U CBA3AHHOrO
C HAMM OTpMUATENBHOrO 3apsaa) OCTaéTcsa B
MOJIEKYNE CUMMETPUYHBLIM, OTPULLATENbHbIN
3apsg B LENOM He CMeLWEH OTHOCUTENBHO MOo-
NIOXNTENbHOrO, UX «LLEHTPbI» cOBNagaloT. Takas
MoJiekyna He o6nagaeT HU 3NeKTPUYECKUM
3apsaoM, HU AMNOAbHBIM MOMEHTOM — 3TOWM
bGU3NYECKOn BENNUYNHOW XapaKTepusyloT He-
PaBHOMEPHOCTb pacnpeneneHns anekTpuye-
CKOro 3apsga.
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B monekynax xe HCI nunn CO kapTuHa uHas:
O[VIH 13 JBYX aTOMOB ropa3fio CUJIbHEE «TAHET Ha
cebs1» 3NEeKTPOHbI, YeM APYroi, TO €CTb 3TOT aTOM
6osiee 3NeKTPOoOTPULLATESNbHLIN, YeM BTOPOK. B
MOJIEKYJIE XSIOPOBOAOPOAA TaKUM aTOMOM SIBNSIET-
CS1XJ10P, B MOIEKYSIE YrapHOro rasa — KUC0POA.
B utore anekTpoHbl, 00pa3yIoLLNE XMMUYECKYIO
CB$13b, CMELLAIOTCH K OAHOMY 13 s4ep, co3nasas
Ha HEM M30bITOYHBIA OTPULATENBHBIA 3apag, a
Ha OPYroM — MOJIOXUTENbHLIN. Takas xumuye-
ckasi CBS3b (a BMECTE C Hell — 1 BCS MOJiekyna)
OKa3bIBAETCS MONSIPHON, HECYLLIEN HEHYNEBOWN
9NEKTPUYECKNIA ANNOSbHBIA MOMEHT.

Ecnwn B cpeay (ras nnm XumakocTb), COCTOSILLYIO
N3 NONSIPHBLIX MOJIEKY, MOMECTUTbL 3aPSIKEHHYIO
4yacTuuy, TO MOJIEKYSIbI CPeabl Pa3BEPHYTCS K
4yacTMLe CBOMMW OTpULATENbHBIMU WX NONO-
XUTENbHLIMW NOKOCaMKN B 3aBUCMMOCTU OT €€
3apsina. Pasymeetcsi, aTa opueHTaums 6yaet He
MOJIHOM, €€ «pa3MbIBAET» TEMJIOBOE ABMXEHME. Tak
B Cpeae BO3HUKHET BblAeIeHHOE HanpaBneHne (B
Pa3HbIX y4acTkax cpeabl OHO MOXET ObITb Pa3HbIM),
B KOTOPOM MPEnMYLLIECTBEHHO OPUEHTUPYIOTCS €
nonsipHble Monekysbl. Cpea npy 3TOM aNekTpu-
YeCcKu NoNIPU3yeTcs: KaxabIi Kycodek eé oobeEma
npuobpeTaeT ANNOSbHbLIN MOMEHT. 1o BHECEHUS
B cpeay 3apsiaa Bce NossipHble MOEKybl Cpebl
OblIN COPUEHTMPOBAHbBI Xa0TUYHO, U ANMNONbHbIE
MOMEHTbI OHMX MOJNEKY KOMMNEHCMPOBANMCh
OUNONIbHBIMM MOMeHTaMu apyrux. CyMMapHsbii
CpefHUI 3NEeKTPUYECKUA ANNOSbHBIA MOMEHT
nob0oro anemeHTa 06bEMa Obli PaBeH HyJIO.

|-|0J'IF|pHOCTb OTAeNbHbIXMOJIEKY1CPeabl BMeCTe C
WX NMOABWXHOCTHIO, TO €CTb COCOBHOCTHLIO MOBOPA-
YMBaTLCS U «MOACTPAMBATLCS» MO ANEKTPUHECKOE
rnosne, cCo30aBaeEMOE BHECEHHBIM B Cpefly 3apsiaoM,
NPVAAIOT €1 CBOVICTBO MO/ISIPU3YeMOoCT™.

AyTo B 6enke? B makpomMonekysne 6enka Toxe
€CTb NOJISIPHbIE N HENOJISIPHBIE CBA3W 1 00pasy-
€Mble MW NONSIPHbIE N HEMOJIAPHbIE TPYNMbI.
Hanpumep, cBA3b ABYX aTOMOB yrnepoaa,
—C—C—, ato HenonsipHas cBsA3b. CBA3b BOAO-
popa ¢ yrnepogom, —C—H, Toxe npakTnieckun
HenossipHa, NOCKOJIbKY 3TV aToMbl 06nazatT
ONN3KUMU 3HAYEHUAMN NekTpooTpunuaTenb-
HOCTW. A BOT CBSI3N 3TUX aTOMOB C KNCcnopoaom
uwnnazotoMm, —C—0—, —C=0, —O—H, —N—H,
—C—N<, —C=N—, OoTHOCATCS K NONSPHbLIM.
(PasymeeTcs, NONSPHOCTbL CBSA3M ONpPeaensieTcs
He TONbKOo aToMamu, eé€ o6pasyoLmMMn, HO U TU-
NMoM CBA3WN — ABOWHas, oaMHapHas, — 1 cocens-
MM Kaxzo0ro n3 atoMmoB, 06pasyoLumx cesasb.) U
TaKMX NOJSIIPHLIX Py B 6esike AOBOJIbHO MHOFO:
Ha KaXxayto ero aMMHOKUCNOTY NPUXOANTCS oaHa
nenTuaHas rpynna, cogepxaias 0ogHOBPEMEHHO
n —C=0, n —N—H cBs3u. Kpome nentngHbix
rpynn, o6pasyoLmnx rnaBHylo «HUTb» B Geske,

* 3Aech MBI He pacCMaTpPUBAAK SAEKTPOHHYIO 110~
ASIPU3YeMOCTh cpeAbl. O Hell peub MOUAET HIDKe.

«Hayka n skuanb» Ne 6, 2012,

5+ & O6pasosanue anexmpuueckozo 0u-
C=(Q nonvHozo MOMEHMA P Y MOJLEKYNbL
MOHOOKCUOQ gmepoaa CO. Cmewernue

B 2/1eKMPOHHOU NAOMHOCMU 6 CTOPOHY

6onee INEKMPOOMPUYAMEAbHO20

amoma npueodum K Nnos6JLeHUI ia-
CMUYH020 OMPULAMELbHO020 3aPA0a Y AMOMa KUC-
210p00a U pagH0zo emy no MOOYNI0 NOJOHCUMENb-
HO020 3apada y amoma yzaepoda. Taroe cmewsenue
NOJLONCUMENbHOZ0 U OMPULAMENbHO20 3APA008
omuocumenvHo Opyz Opyza xapakmepusyemcs
dNeKMpuUiLecKum OUNONLHLLM MOMEHMOM P.

\//78
N
/\l\

Opuenmayus noLAPHbLY MOLEKY L cpedbl 8 OMcym-
cmeue 6HeuLHezo 3JleKMPULecKozo NoJLs Xaomuu-
Ha (a). IIpu eHneceruu 6 cpedy 3eKmpuiecKozo
3apsada 6 Heil N0ABAAEMCS NPEUMYULeCNEEHHOe
HaAnpasJieHue OPUeHMAyUUL OUNOJIbHBLX MOLCKY.L
cpedvt (6).

€CTb eLLE 1 BOKOBbIE LIENU, CPeay KOTOPLIX CTb
HenongpHble, NONApPHbIE N AaXe 3apsaXeHHbIe.

To ecTb 6enok npeacrasnseT cobon BecbMa
nonspHyio cpeay. Ho, B oTAn4Yne OT Monekyn
«0ObIYHOr0» NONSIPHOrO PACTBOPUTENS, NONSP-
Hble rpynnbl 6esika ropasfo MeHee NMOABUXKHBI.
OHM NNLLb B HE3HAYUTESILHOI CTEMEHM CNIOCOOHbI
«M0ACTPanBaTbCS» N0, ANEKTPUHECKOE Nose Ka-
KNx-nnbo 3apsifoB, v 6enok npeacTasnseT cobom
cnabononspusyemyto cpeny. CodeTaHme BbICOKOM
NONSIPHOCTU 1 HU3KOWN NONAPU3YEMOCTUN OenaeT
€ro COBEPLLUEHHO HEOOBIYHOM CPeoi, HE NOXOXel
HW Ha KaKOM «HOPMaJibHbIVi» PACTBOPUTESTb.
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BE3bIHEPLUOHHASA WHEPLUUWOHHASA
nongaPU3ALUA nongPU3ALUNA
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B anekmpuieckyio noaapu3ayuio 6eaxa, noMewénHozo 80 6HellHee INeKMPULecKoe noje HanPAHEHHOC-
moio E |, 6Hocam 6Kx1a0 31eKMPOHHAA U AMOMHASA COCMABAAIOUWUE. DNeKMPOHHAS (0e3blHePUUOHHAA)
KOMNOHEHMaA NoAApuU3ayul obecnevusaem OUINEeKMPULeCKUll OMKIUK 6eu,ecmea 0adxce npu oieHbs
8bLCOKOUL Yacmome U3MeHeHUs INeKMPULECK020 NONA U XAPAKMepu3yemces onmuveckoi 0uaiexmpu-
ueckoll nponuyaemocmoio £ . Komnornenma nonapusayuu, 603HUKA0OWAA 30 CUEM CMEUCHIULS ATNMOMOE
UJU 2PYNnn amomos, paszeusaemcs zopa3do mednennee. Ilpu ouenv mednenHuix (K8asucmamuiecKux)
U3MEHEHUAX BHeULHez0 INeKMPULECK020 NoJs 00e KOMNOHEeHMbL 8Mecme 00ecneiuéaiom noaapu3ayuio

Genra, xapaxmepusyemyio cmamuieciol OusiexmpuwLeckoll nPOHULAEMOCMBIO € , .

CTABUJIN3ALUUSA U PEOPTAHU3ALIUA

3ap9|,u, BHYTPY 6enka MOXET BO3HUKHYTb B
pesynbTaTe pasgeneHns 3apsaos NPoTMBO-
MOJIOXHbIX 3HAKOB UN ObITb nepeHecéH n3
Opyron cpenpl (M3 BOAHOIO OKPYXeHust). A kak
BNUSIET Cama Cpeja Ha BO3HWKHOBEHMWE U nepe-
MelleHue 3apsaa?

B npeabioyuiem pasgene Mbl rOBOPUN, YTO
cpena MOXeT MoNsapr30BaThCs Mo AeNCTBUEM
NOMELLEHHOrO B HEE 3apsifa: eé AUNoJibHble
MONEKYbl UM MOJEKYNAPHbIE GparMeHThl,
B3aMMOLENCTBYSA C HUM, MOTYT OPUEHTUPO-
BaTbCHA B NMNPOCTPAHCTBE, CO3aaBad TeM CaMbIiM
ANSSIEKTPUYECKNI OTKIMK cpeapl. Bo3Hukatowas
B pesynbTaTe afekTpuyeckas nonapmsaums no-
HWXAET 3Hepruio 3apsaa B cpege. B kayectse
rpy6oii, HO BeCbMa HarnsiAHOM aHanorMm MoOXHO
NPUBECTWN NOBELEHNE NETKOro ynpyroro pac-
TSXKMMOIO NoJIoTHA (Hanpumep, MemobpaHbl 13
TOHKOW pe3uHbl), M0 KOTOPOMY KaTaeTCs LUapuK.
MpencTaBbTe ce6e, YTO Takoe NOSIOTHO HATSHYTO
ropu30HTasNLHO, Hanogobve 6aTyTa, Ha KakoM-TO
YPOBHE Haz 3eMNEN N Bbl KNAAETE HA HEro He-
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0OO0NbLLION, HO TSXXENLIN Wapuk. LLiapmuk npoMHET
nop, coboli sMKy. To eCTb OH OMYCTUTCS BHU3,
NMOHU3NT CBOIO NOTEHUMANBHYIO 3Hepruio. Mpu
3TOM MOJIOTHO BOKPYT Wwapuka gedopmMmpyeTcs.
Takoe noBeAeHne NosioTHa U LWapmka O4eHb Ha-
NOMWHAET NoBeAeHME 3NEKTPUYECKOr0 3apsiaa B
ON3NEKTPUYECKON cpeae: nonspudaums cpenpl
BOKPYr 3apsfa npencraenseT cobon CBOeEro
popaa «anekTpuyeckyto aedopmaumio». Mpu atom
HaNpPsS)XEHHOM COCTOSIHUM cpenbl NMOHMXAeTCH
3HEeprus paccMaTprBaeMon CUCTEMbI U CTabun-
31pyeTCs NOMELLEHHBIN B Cpeny BO3MYLLAKOLLNIA
€6 (3NeKTPUYECKM NN MexaHNYeckn) OObEKT.
Ho kak nonoTHO MOXeT 061aaaTh Pa3HoM XECT-
KOCTbIO, TaK U AM3neKkTpuyeckas cpega MoxeTt
obnagatb pasHoli AM3NeKTPUYEeCcKol NPoHULae-
MOCTbIO. ECni nonoTHO caenaHo ns Markov TOHKOM
PE3NHOBOW MNEHKN, OHO MOXET O0BOJIBHO CUJTbHO
NPOBUCHYTb NOJ, LWapukoMm. MogobHoe NonoTHO
JlydLLe BCEero CTabunmnsmpyeT COCTOSIHUE LLapuKa,
MOHXAET ero aHepruto. Ecnu Takoe nosioTHO Ha-
TSIHYTO BPOBEHb CO CTOJIOM, TO, MEPEKATUBLUMCH
Ha Hero co CToNa, LapWK yXe He BepHETCS obpat-
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HO — npeObbiBaHNE B 3TO MEeXaHUY4ECKN MSrKoMn
cpefe )19 Hero SHepreTnYecku BolrogHee. Ecnnxe
MeMOpaHa NonoTHa XECTKas 1 MOYTU He NpornbaeT-
CS1MOA, LLIAPUKOM, TO MOHWKEHWE €r0 3Heprn yaet
HE3HAYMTESNLHO, U OH NTIErkO CMOXET NepekaTUTbLCS
0bpaTHO Ha cTos. MPUMEPHO TO Xe caMoe NPOouC-
XOAWT N C 3apPSA0OM B ONINEKTPUYHECKMX cpenax,
TOJbKO TaM POJIb KECTKOCTM MrPaET aeKTpryeckas
nossipu3yemMocTb cpefbl. Jlerko nonsapuayemas
cpena CyLLIeCTBEHHO MOHWXaeT 3HepPruo 3apsaa.
ONeKTPUYECKn «KECTKas», TPYOHO Nonspusyemas
cpenanpakTUyYecku He CTabNM3MPYeT 3apsif, KOTO-
POMY HAXOAUTLCS B HEN HEBLIFOAHO: Pa3aefiEHHbIE
pPa3HOUMEHHbIE 3apsiabl OyayT CTPEMUTLCS «CXJ10rM-
HYTbCS», 1 3aPsiA, BHECEHHDIN 13 Cpeabl C BbICOKON
nonNsipU3yeMocCThto, OYAET CTPEMUTLCS BEPHYTLCS
obpaTHO B 3Ty cpeay.

[na xapakTepucTmkn NonsapusyemMocTy cpeapl
4acTO UCMONb3YIOT ANINEKTPUYECKYIO MPOHN-
uaemocTb. [nanekTpuyeckas NpPoOHULLAEMOCTb
(e€ 00blYHO 0603HAYaT rpeyveckon BykBoM €)
nokasblBaeT, BO CKOJIbKO pa3 cpena crnocobHa
ocnabuTb aneKTprHeckoe none 3apsiaa, KOTopblii B
Heé BHOCHT. Jlerko nonsipuayemasi cpena obnagaet
BONbLUNM 3HAYEHMEM €, ANEKTPUYECKM XECTKAS,
mManononsipudyemMas cpega — Hu3kmm. B Bakyyme,
no onpepgenexHunio, € = 1 (peyb Maét 06 OTHOCUTESTb-
HOWM OV3NEeKTPUYECKON MPOHULIAEMOCTHN).

WTak, 3apsgy aHepreTmyeckn BbirOAHO HAxo-
[OVTbCSA B CPeae C BbICOKUM 3HAYEHNEM €. A B KaKOW
cpepne emy npolLe nepemewatsca? NpeacrasbTe,
4TO Bbl JIEFOHbKO TONKHYNM ABa LWapuka: OauH
— nexawmin Ha XECTKOM CTone, a Apyrom — no-
FPY>XEHHbBIN B AMKY, NMPOAABNEHHYIO UM B MATKOM
nonoTHe. Kakomy 13 Hux OyaeT npoLue KaTuTbea?
KOHEYHO, TOMY, KOTOPbIN IEXUT HA XECTKOM CTOJSIE.
Cpepa, koTopasi cnabo ¢ HUM B3amModencTeoBana
N HE NOHWXana ero SHepruio, OOHOBPEMEHHO He
OyneT MeLaTh 1 ero ABMXKEHMIO. A BOT B MSITKOW,
NIErko «MPOMMHAEMON» Cpeae LLAPUKY NPU KaXA0M
OBWKEHUN NPUOETCH «NPOMMHATL» €€ 3aHOBO. B
OMN3NEKTPUYHECKON cpeae BCE MPOUCXOANT TOHHO
TaK Xe: Nerko nonsapu3yemon cpeae npy BCSKOM
OBVXEHUM 3apsiaa NpUOETCS PeopraHn30BbIBaTLCA
Nof, ero HoOBOE NosnoxeHue. MIameHeHne aHeprm
cpenbl Npu Takol eé peopraHm3dauum 6yneT ro-
pa3no 6onblle, YemM B 3NEKTPUYECKU XECTKOM,
cnabononspuayemMoi cpeae,  MMeHHO OHo byaeT
onpenensTb NErkKOCTb NepeaBUXEeHNs 3apsaaa.
(Mpen o ponu anekTpnyYeckom peopraHnsaumm
cpenbl B XMMUYECKMX 1 BUOXMMMYECKNX PeakumsX
OblIN BbICKa3aHbl M KOIMYECTBEHHO Pa3BUTbLI B pa-
6oTax poccuiickumx pusxmmmkos P. P. [loroHaage,
A. M. KysHeLoBa 1 Ap., a Takke aMeprKaHCKOro
xumuka P. Mapkyca.)

Tak nmeeT nin 6enkoBas cpeaa NPeMMyLLIEECTBO
nepen, BOAHbIM OKPYXEHWEM OJ11 XMUYECKON
peakumm, CoOnpoBOXAAEMON BOSHUKHOBEHMEM U
nepemMeLleHem 3apsiaa? B Yém-To nmeer, aBY4EM-
TO, Hao0OopOT, ycTynaeT. PacyéTbl NOKa3bIBALOT,
yTo GanaHc He B NOJbL3Yy Oenka: HU3KMe aHeprum
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peopraHm3aumm 6enKoBOIN cpeabl Npy nepeHoce
3apsaa BHYTPU HEE HE MOTYT MOSIHOCTbIO CKOMMEH-
CVPOBaTh NOBbLILLIEHNE SHEPTM 3apsiaa B Oeske no
CPaBHEHUIO C NOSIPHLIM PACTBOPUTENEM.

MonyyaeTcs, 4TO BCe HaLLM PacCyXaeHns 00 0Co-
6o cpene 6enka HAYEro He JatoT AJ1s MOHUMaHKS
€ro KatasiMTn4eckmx CBONCTB? HeT, noyemy xe.
MpoCTO NOKa Mbl OCTaBUAM B CTOPOHE Ero BTOPYIO
0COBEHHOCTb — BbICOKYIO MOJIIPHOCTb, TO €CTb
Hannyme 60JbLLIOro KOSIMYECTBA MaSTOMOABUXKHBIX
NONAPHLIX rPyNM, GOPMUPYIOLLMX B HEM CIIOXHO
YCTPOEHHOE 3anekTpuyeckoe none. byaem Hasbl-
BaTb €ro MPEACYLLECTBYIOLLMM BHYTPUOESIKOBbIM
(M1 BHYTPUIrIo6YISPHLIM) NONEM, NOCKOSbKY OHO
CyLLecTBYeT B BGesike HE3aBNCKMMO OT NPOTEKAHWS
XVIMNYECKMX Peakumii, pasaeneHns 1 nepeHoca
3apSa0B 1 CO3AET TOT SHEPreTU4ecknii pensed, B
KOTOPOM 3TU peakumn NpoTekatoT. Tak, 06pa3osas
061aCTb NOBLILLIEHHOMO MIEKTPUYECKOrO NMOTEHLM-
ana B HEKOTOPOM Y4aCTKe MOJEKYSbl 6esika (Hanpu-
Mep, Pa3BEPHYB B €ro CTOPOHY HECKOSbKO AWMNOonen
NONSIPHBLIX @MUHOKUCNOTHBLIX OCTAaTKOB CBOUMM
NONOXUTENbHLIMW KOHLIAMM), MOXHO «yaepXaTb»
B HEM OTpULIATENbHBIN 3apsg,. NOHMKEHNE 3HEPTUN
3apsa B cpeae 3a CHET CO3AaHNSA B HElA TOKaIbHOrO
3NEKTPUHECKOrO NOS MOXET B TOV UAIN MHOW Mepe
CKOMMEHCMPOBAaTb HEBbLIFOAHOCTb €ro NPedbIBaHMS
B cnabononsipudyemolii cpege. CoOBMECTHO 3T
nBe 0cobeHHOCTK 6esika — CYLLIECTBOBAHNE B HEM
3NEKTPUHECKOrO NONS U HA3KAs OMSNEKTpUYecKas
NPOHMLAEMOCTb — AENat0T BbIrOAHLIM MPOTEKAHNE
B HEM peakumii C NnepeHoCcoM 3apsiaa, obecneymsas
6esKy-OEPMEHTY BbICOKYHO KaTalIMTUYECKYIO aKTUB-
HOCTb. Bnepable 3T0T BbIBOA, CHOPMYNMPOBAIT HALLI
COOTEYECTBEHHVK, BbIAAIOLMIACS 3NEKTPOXUMUK
1 6rnodurank, y4yeHnk akaaemmka A. H. @pymkuHa
— Jles VicaeBny Kpuiitanuik.

O NoAXOAAX U METOAAX

3a,uaqm O BbIFOAHOCTW MW HEBbLIFOQHOCTU
«Urp» ¢ 3apsagamu, TO eCTb XMMUYECKUNX
peakumnin, CBA3aHHbIX C NEPEeHOCOM 3apsaaa B
6enke, MOXHO peLuaTb KOIMYecTBEHHO. Kakue xe
CYLLECTBYIOT KONIMYECTBEHHBLIE METOAbI PELLEHNS
noao6HbIX 3aaa4?

Ha nepBbIi B3rnsg, KaxeTcs, 4TO Haunyyllee
KONMn4ecTtBeHHOe onncaHmne galT MeToabl, KO-
TOPbIE Y4UTBIBAIKOT BCIO CIOXHOCTb OpraHm3aumm
6esika, COCTOSALLErO U3 OTAESbHbIX aTOMOB. MHbI-
MM CNOBaMM, XOPOLLIO ObiNo Obl «<4€CTHO» ONMUCHI-
BaTb MNOBeAeHMe KaXaoro «kmpnminka», CoctaB-
nsiioLero 6enok, 6e3 kaknx-nnbo NPUGANXKEHNIA
1 ynpoweHnii. BaanmoaencTems «KMpnmnimkoB»
aTOMapHbIX Pa3MepoB ONMCLIBAIOTCS 3aKOHaAMU
KBAHTOBOW MexaHWKWN; MaTeMaTUYeCcKmii annapar
KBAHTOBOIrO ONMUCAaHNA XMMUYECKUX CBOWCTB
MONeKyn NexmTt B OCHOBE BblYNCINUTEJIbHbIX
METOL0B KBaHTOBOM xuMuKn. OgHaKko, HECMOTPS
Ha BCIO MOLLb 3TOro noaxoaa, As1s AOCTaTtouHO
KPYMHbLIX MHOMOATOMHBbIX CUCTEM OH OKa3bIBAETCH
NPaKTN4eCckKn 6ecnonesHbIM.
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Becbma MogHbIM B MOCNegHNe rogpl CTan aHa-
N3 noseeHnst 6eNKOB METOAAMU MOJIEKY/IIPHO
AMHaMmky. STO HEKOTOPbIA KOMNPOMUCC MexXay
YMPOLLEHNEM OMUCAHUS 1 €r0 AETANILHOCTLIO. [Tpn
MONEKYNSPHO-ANHAMUYECKOM NOAX0AE MNO-Npex-
HEMY pacCMaTpPUBAOTCS BCE aTOMbI MOJIEKYJISIPHOW
CUCTEMbI, HO A4/19 ONUCaHUs UX B3aMMOAENCTBUS
1crnosb3ytoTcs 6oee NPoCcThie — Kilaccuyeckne
(a He KBaHTOBbIE) 3aKOHbI. 'Py6O roBopsl, B Npea-
CTaBJIEHUM MONEKYSISPHON ANHAMUKIN 6EN0K — 3TO
4YTO-TO BPOAE LAPOCTEPXKHEBOM KOHCTPYKLINN,
KOTOpas MOXET «BpaLLaTbCsl B CycTaBax», CBOpa-
4YMBAsICb B HYXXHble KOHdOPMaLMKM, NOBOpaynBasi
CBOW rpynnbl 1 T.N. PagdymeeTcsi, BO3MOXHOCTU
MOEKYNSIPHON ANHAMMKM LLUMPE — OHA MOXET Yum-
TbIBATb U XECTKOCTb XMMUYECKNX CBA3EN (TO ECTb,
rpy6o roBopsi, 4TO XMMUYECKNE CBA3M — CKopee
NPY>XUHBI, YEM CTEPXHW), U 0aNbHOOENCTBYIOLLME
B3aMMoelcTBMs, 00YCNOBNEHHbIE HE TONbKO
CUCTEMON XMMUYECKMX CBA3EN. naBHOe, 4TO
BCE 3TW B3aMMOLENCTBUS OMNMCLIBAIOTCH TEM XE
F3bIKOM, YTO 1 MexaHnyeckme matumHbl XVII Beka,
M3BECTHbIE HAM MO CTAPUHHBIM rPaBlopam, TO eCTb
3aKOHaMU KJ1aCCUHECKOM MEXAHVIKU.

K coxaneHuto, n y aToro nogxoaa ectb CBOU
HepocTaTku. [1eno He TONbKO B BbIYMCIUTENb-
HbIX CNIOXHOCTSIX. OTOT NoAxon, Kak u nobdoi
OPYron, NPUMEHUM NNLb K ONpeaenéHHoMy
Kpyry 3agau.

MUKPO U MAKPO

KaK HW CTPaHHO, 0BObHO 0ObINHA CUTYaLMS,
Korga pesynbraT, NONy4YeHHbI TOYHbIM, Ae-
TasIbHbIM 1 O4€Hb TPYA0EMKMM METOAOM, MOXET
ObITb C HE XyALLlel TOYHOCTbIO OCTUTHYT 6onee
npocTbiMKn cpeacTsamu. MoxHO ckasaTtb, 4TO
MMEHHO TaknM NPOCTbIM, HO HUYYTb He yCTyna-
IOLLMM CBOUM «CTapLuMM 6paTbsiM» CPeaCcTBOM
aHanm3a nepeHoca 3apsaa B 6enkax SBnSoTCS
METObl MaKpOCKOMMYECKOW 3N1EKTPOCTATUKN.
OnekTpocTaTtnuka — 4acTb 3NeKTPOAVHAMUKN,
Haykn 06 29/1eKTPOMArHUTHbIX B3aMOAENCTBU-
AX, KOTOPYIO YCIOBHO NOApa3fensatoT Ha OBe
COCTaBNSIOLNE: MUKDO- N MaKPOCKOMNYECKYIO
anekTpoanHamuky. C TOYKN 3peHUsi NePBO BECb
MUP COCTOUT U3 3apPSKEHHbIX (M1 CMOCOOHbIX
npuobpeTaTtb 3apaa, ANNOJIbHbIA 3NEKTPUYECKUIA
W MarHUTHbIA MOMEHTbI) HaCTuL, B TOM YMCHE U
Kaxaas cpena CoCToMT U3 4acTuL, TO eCTb UMeeT
CBOIO MUKPOCKOMUYECKYIO CTPYKTYPY. 3aKOHbI
B3aVMOLENCTBMSA MEXAY OTAENbHbIMN YaCTULAMUN
(camblin 3BECTHbIN N3 KOTOPbIX — 3akoH KynoHa)
NO3BONSIOT ONPeAEnTL NoBeaeHWe oo, CKONb
YrOZHO CNOXHOW CUCTEMBI YacTuL, Ho uTo penatsb,
€CNN YacTuL, cnnkom MHoro? Kak, Hanpumep,
paccynTbIBaTh CMY B3aUMHOIO MPUTSXKEHNS ABYX
MOHOB B BOAHOM PacTBOPE, ECNM KPOME HUXB 1 Mn
3TOro pacTteopa HaxoasaTcs 10?2 monekyn Boapl? B
3TOM cyyae Nydiue «3abbiTb» O MUKPOCKOMUYE-
CKOW CTPYKTYpPE cpeapbl U CMOTPETb Ha HEE Kak Ha
NPOTSHKEHHYIO CANOLLHYIO CPpeay Makpockonmye-
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CKMX pasmepoB (0Tcioga BTOPOE Ha3BaHUE 3Ton
HayKv — 9/1IEKTPOANHAMMKAE Cr/TOLLIHbIX cpea). MNpn
9TOM BMECTO B3aMMOAENCTBUSA NHTEPECYIOLLErO
Hac 3apsija C Kaxaow u3 4acTul, cpeapl nepea,
HaMM OKaXETCH JIMLLb HEKOTOPOE YCPEeAHEHHOE
B3aMMOJENCTBUE 3apsia Co CPeaor B LENOM. 310
yCpeaHEHHOE B3aMMOOENCTBUE, Kak NpaBuno,
NPOSBAAETCS Kak ocnabneHne anekKTPU4eckoro
B3aMMOAENCTBUS YacTuL, ApYr C APYrom (CTpo-
ro roBopsi, 3T0 BEPHO NMWb AN 6ECKOHEeYHOM
cpenpbl). CteneHb ocnabneHns xapakTepuayercs
OVN3NIEKTPUYECKON NPOHNLLAEMOCTBIO, O KOTOPOW
Mbl Y>KE FOBOPWJIN BhILLIE.

MNepBble NONbITKM MPUMEHUTL METOAbI SNEKTPO-
CTaTUKM CMJIOWHbIX CPen, K aHanndy CBONCTB
6enkoB 6binn caenaHbl B 1950-x rogax. Mpwm oT-
HOCUTENBHO CKYAHbIX CBEAEHMSX O BHYTPEHHEN
CTPYKTYpe 6enkoB aBTOpbl 3TUX PaboT ncxoannm
N3 OTHOCUTENBHO MPOCTbIX MOAENbHbIX Npen-
cTaBneHuin 0 6esnke kak 06 0OAHOPOOHOM N3NeK-
TPU4EeCKOM Lape. PacyéTt aHeprum 3apsaa BHYTPU
€ero MoJiekysnbl Npy 3TOM MOT ObITb BbINOSHEH
aHanuTnyecku. Mo mepe HaKoMIEHNS CBEAEHWI O
NPOCTPaHCTBEHHbIX CTPYKTYpax 6€/IKOB Ha CMEHY
3TOM MOZEeNn, NoNyYMBLLEN Ha3BaHWE «MOLESb
XMPHOM Kanav», NpULLIn ApYrvne, yauToisatoLume
Kak popMy, Tak 1 BHYTPEHHIOK CTPYKTYpY Beska.
B Havane 1970-x rogos J1. V. Kpywtanuk n Hesa-
BMCUMO OT Hero ¢paHLy3Cckue nccnegosarenm
X. MoxaHHeH 1 H. KennepcoH npemnoxunm uc-
NnoJsiIb30BaTh AAHHbLIE PEHTTEHOCTPYKTYPHOMO aHa-
32 0 PacnosIoXEeHUM NONSAPHbIX TPy aTOMOB
B 6enke Asi1g pacyETa BHYTPUrnoOynsapHOro anek-
Tpuyeckoro nons. NpumepHO B TO Xe BpeMms, B
KoHUe 1970-x, ¢ pa3BUTUEM YNCNIEHHbIX METOA0B
peLLeHNst ypaBHEHWI B YaCTHbIX MPOV3BOAHBIX MO-
SIBUNNCb M CTasIM MPOHMKATL B GUONOTI0 METOLbI
YMCNEHHOrO PacyéTa SIEKTPUYECKOrO NOSS.

B HacTosILee Bpems, Koraa nosy4eHbl TPEXMep-
Hble NMPOCTPAHCTBEHHbIE CTPYKTYPbI AOCTATOYHO
BbICOKOrO pa3peLlleHns o MHOrnxX OecaTKOB
TbiCsi4 GENKOB, PacYET BHYTPUOENKOBOIO 3JeK-
TPMYECKOro NoJiIs CTas BO3MOXEH NPaKTU4eckun
0N no6oi 6enKoBoit Monekynbl. Maes Takoro
pacyéTa npocra: anekTpuyeckoe nosne B besnke
€030aETCS NONAPHLIMM /U 3aPSXKEHHBIMU IPY-
namu. 3apsg, Kaxaoro atoMma nosisspHoOM rpynnbl
(NapupanbHbIi 3aps) OLLEHMBAETCS HA OCHOBaHUN
PACHETOB UM UBMEPEHWNIN B MOAENbHBIX CUCTEMAX,
Hanpumep B BOAHOM PacTBOPE aMUHOKUCIOT,
obpasytoyx 6enok. benok npeacTaBnsieTcs kak
ONanekTpuyeckas cryiowHas cpeaa, B KOTOpYyio
NOrpy>XXeHbl 3apsKeHHbIE aTOMbl. PagdymeeTcs, kak
1 BCsIkas AManekTpuieckas cpena, oHa ocnabnsiet
31eKTPUYECKOe B3aMMOOENCTBME aTOMOB.

30eCb Mbl IOAX0AMM K CAMOMY «1€TEKTVBHOMY»
MOMEHTY Hallero pacckasa. Ecnvm BHumaTensHo
NMOCMOTPETb Ha X0, HaLUMX PaCCYXOEHWA 1 UCTO-
pUIO PasBUTUS 3NEKTPOCTATMHECKOrO Noaxoda B
NPUMEHEHNM K BefkaM, MOXHO YBUOETb, YTO Mbl
HE3aMeTHO COBEPLUNAM MOAMEHY: Ha4yaB C pac-
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CMOTPEeHMs 6esika Kak CroLLIHOM Cpeabl, TO eCTb C
No3uLIA MaKPOCKOIMHECKOM 31EKTPOCTATUKM, Mbl
MOCTEMNEHHO «MPOTaLLMIN» B 3Ty CXEMY KOOPANHATI
1 3apsiapl OTAENbHBLIX aTOMOB. Halla Makpocko-
nuyeckas CroLLIHaa cpenaa BHOBb npuobpena
MUKPOCKOMMYECKYIO BHYTPEHHIOIO CTPYKTYPY. Takmum
06pa3oM, Mbl HE3AMETHO BEPHYIUCb K MUKPOCKO-
nuyeckon mogenv 6enka. OgHOBPEMEHHO Mbl MPO-
[0JPKaeM paccMaTprBaTh €0 Kak CITOLLHYIO Cpesy,
NpUNMChIBast EMy ONPENENEHHYIO AVSNEKTPUNHECKYIO
npoHuuaemocTs! B ntore Bknag kaxgoro atoma B
obLee none 6enka Mbl y4UTbIBAEM ABaXKIbl: CHA-
yasia paccmaTprBaeM aToM Kak MCTOYHUK 3NEKTPU-
4eCKOro noJsist, a 3aTeM ero e CHMTaeM 3/1EMEHTOM
TOI cpenpl, KOTOpas, NoNAPU3ysiCb, YaCTUYHO
3KpPaHUPYET ero xe coOBCTBEHHOE Mofe.

0 XUMEPAX

I-I bITaCb COBMECTUTb NONE3HbIE YEPThbl ABYX
pasHbIX MOAX0A0B — MPOCTOTY MakKpPOCKO-
NM4eckoro n MHGOPMaTUBHOCTb MUKPOCKO-
NMMYECKOro, — Mbl HEBOJIbHO CO34aNIN XMMEPY,
BHYTPEHHEe NpOoTMBOPEYNBOE CoYeTaHve npena-
CTaB/eHWNA 1 COOTBETCTBYIOLMX UM METOL0B.
CnpaBennMBOCTU paam Hago ckasaTtb, YTO
TakKoM «XMMepHbIV» NOAX0M4, Kak npasuio, yxe
Ha3blBalOT HE MakpOCKOMMYEeCKon, a noayma-
KpOCKOMUYECKOH 371eKTPoCTaTukoi nubo ma-
KpOCKOMMYECKOW 3/1IEKTPOCTATUKON C aTOMHBLIMU
aetanamy. OgHako NeperMMeHoBaTb — eLg He
3HAYUT peLUnTb Npobnemy.

Bobixon Haweén Takxe J1. N. Kpuwtanuk. MNpu
PacCMOTPEHUN HAMBUAYANbHbLIX aTOMOB KaK UC-
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Cmpoenue nuzmenm-6e1K06020 KOMNIEKCa homocu-
cmemvt 1 yuanobaxmepuil u pacmenuil. Ilokasanvt
nenmudHbLe yenu (cepoil AuHUell) 21A8HbLX COCMA6-
aawuux e2o 6enrxos (PsaA, PsaB, PsaC) u kogparxmo-
poL: wecmsb monekyn xaopoguana (Chll1A u ChllB,
o6oznauaemvie makxce P, , u Chl2A—Chl3B,
o6osnauaembie marxxice A ), 06e Monexyivl Qu-
JOXUHOHA (@, @, 0003HaUaemble maKice A ) umpu
scene3o-ceprvix knacmepa (F,, F,, F,).

TOYHMKOB 3NEKTPUHECKOTO MO HYXXHO UCKITIOYNTD
VX U3 Y1CNA ANIEMEHTOB CMIOLLHOM NOASPU3yEMON
cpeabl. [MoNHOCTLIO 0TKAa3aTbCa OT NPeacTaBe-
HWS1 O CMJIOLIHOM cpeae Henb3s. [1eno B ToM, 4To
nonsipu3yemMocTb cpeabl 6enka MMeeT, YCII0BHO
roBOpSi, ABE KOMMOHEHTbI: aTOMHYIO U1 371EKTPOH-
Hyt0. Mone nbOro anekTpUYeCcKoro 3apaaa,
BHECEHHOMO B 6€10K, YMEHbLUAETCS KaK 3a CHET
CMELLEHNS OTAENbHbIX aTOMOB MW MOBOPOTOB
NOJIIPHbLIX FPYNM, Tak 1 3a CHET HEKOTOPOro cMe-
LLIEHNSI 3NEKTPOHOB OTHOCUTEJILHO CBOUX S4€EP.
3T BUAbI Nonsipusaumumn BMecte o6ecrneqnsaioT
OV3NIEKTPUYECKNIA OTKIIMK Besika Ha NOCTOSIHHOE
(cTaTM4eckoe) Unm He CIULLKOM BbICTPO n3mMe-
HeloWeecs BHellHee none. Ecnu xe BHellHee
none N3MeHseTcs o4eHb ObICTPO (Hanpumep,
C onTuyeckumm yactotamm ~ 10-10""u), 1o
aTOMbI U IPynnbl aTOMOB HE YCMNEBAOT NEPEOpPU-
E€HTMPOBATbLCS BC/E, 32 HAM, 1 BCS MONSpu3aLms
C030a6TCs TOJIbKO OTHOCUTENBHO ObICTPO (6e3-
bIHEPLIMOHHOW) 3N1EKTPOHHOM KOMMOHEHTON.
Beps ons Halwmx pacyEToB KOOPAMHATLI aTOMOB
13 TPEXMEPHBIX CTPYKTYP, Mbl TEM CaMbIM Y4UTbI-
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BbINOJIHAET POSb «COJTHEYHOWN
Gartapeun», NOrnowaoLLen ceeT
1 npeobpasytoLleli ero B anek-
TPUHECKYIO SHEPTUIO.

naBHoe pocTonHcTBO PC1
B KayecTBe NPOBGHOro KamHs
3akso4aeTca B TOM, YTO OHa
COOEPXUT LLEeNyIo «JINHEnKy»
penokc-kopaktopos — 11 mMo-
NeKyn pa3Hom XMMMUYECKOM Npu-
poabl (Bko4as xnopodunbl,
HadTOXMHOHbLI 1 Xeneso-cep-
Hble LeHTpbl), o6naganwmx
CYyLLECTBEHHO Pa3HbIMU OKUCIIN-
TE€NbHO-BOCCTAHOBUTENIbHBIMM
CBOWCTBAMW: OT OYEHb CUMbHbIX

OdHepzemuieckas OUAzpaAmMMa Neperoca INeKmpona 6 Gomocu-
cmeme 1. IToenouwenue K6aHma céema nepeévim KOMNOHEHNMOM

BOCCTaAHOBUTESIEN 10 OCTaTON-
HO CUNbHbIX okKucnutenei. buo-
norunyeckast GyHKUMS cobpaHms

«JleCeHKU» va nepesoﬁum ezo 8 6036ym0é'm—toe cocmosHue P700* CTOJIb Pa3HbIX oKkucnuTenenm un

(o6nadarujee 6osnee 8bLCOKOU IHepzuUell INEeKMPOHA), U3 KOMOP02zOo
/LEKMPOH 3ameM «CKAMbLEALMCA» NO cCucmeme KOQYaKmopos: we-
pe3 monexyavt xa0pogunna A, u Hamoxunorna A, k monexynam

KHcene30-cepruLx Kaacmepos F, F,, F .

BaEM aTOMHYIO Nonsipr3aumio 6enka, BOSHUKLLYIO B
HEM B OTBET Ha ero COOCTBEHHOE BHYTPUOENKOBOE
3NeKkTprYecKoe nose. Ho y4ecTb ero aNeKTPOHHYO
MoSISPU3aALMIO SBHBIM 06PA30M Mbl HE MOXXEM: TPEX-
MEpPHbIE CTPYKTYPbl GENKOB HE COAEPXaT CBEAEHUI
0 KOOpAMHATax OTAEbHbIX 31EKTPOHOB. BoT eé-T0
N HY>KHO Y4UTbIBaTb METOOAMN MaKpOCKOI'IVI'-IeCKOVI
anektpocTtatuku. J1. N. Kpywitanuk npeanoxun
paccmaTtpuBaTb 6eNoK Npu 31EeKTPOCTATUYECKMX
pacyéTtax kak COBOKYNMHOCTb aTOMOB, MOMPYXEHHbIX
B CMIOLLHYIO Cpeay, 061a4atoLLYyI0 INLLL SNEKTPOH-
HOW NONIAPU3yEMOCTbIO. OTa NONSPU3YEMOCTb
MOXET ObITb OLEHEHa Kak U3 3KCMEPUMEHTaSTbHBIX
JaHHbIX, TaK 1 U3 TEOPETUHECKMX COOBPaKEHNI 1
COOTBETCTBYET ONTUHECKON ANSNEKTPUYECKO MPO-
HMUaemMocTn Besnka € = 2,5, koTopast NPakTUYeckm
oAmMHakoBa Anst 60NbLUMHCTBA U3 HUX.

Bcé aTo, ogHako, KacaeTcs TONbKO Tex 3a-
pAno0B, KOTOPbLIE BLICTYNAOT B ABYX MNOCTACAX
— WCTOYHMKA NOAS N ANEeMEHTa cpeabl O4HO-
BpeMeHHO. Ecnu xe 3apsag, Obin BHECEH B cpeany
N3BHE N HE «OTPa3nJica» Ha mcnonb3ye|v|0|7| HaMu
TPEXMEPHOW CTPYKTYpe 6enka, TO K HEMY MOXHO
NPUMEHATHL BCE 06bIYHbIE noaxoabl 3NeKTpocTa-
TMKW CMJIOLWHbIX CPEA, HE OMacasiCb XMMep.

NPOBHbIA KAMEHb

HepenKo B0JbLUYIO CIOXHOCTb NpeacTaBnseT
He CTOMIbKO CaMO NMOCTPOEHME TEOPETUNHECKNX
MOJESEN, CKONBLKO BbIOOP Mexay HUMKu. B aTom
Clly4ae BaXHO HaWiT! Noaxoaawmii NPoOHbIA Ka-
MeHb — 0OBEKT UJIN YCIIOBUS, KOTOPBIE NMO3BONMAN
Obl BbISIBUTb MPEVMMYLLECTBO KaKo-TO OJAHOM TEO-
peTunyeckon moaenn. OfHUM U3 TakMx 0ObEKTOB
0Ka3asics MakKpOMOAEKYSAPHbI NUrMeHT-6enKo-
BbIi kOoMnnekc ¢otocmcTembl 1. Potocucrema 1
(PC1) umeeTcs y pacTeHnii 1 umaHobakTepuii 1
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BOCCTaHOBUTENIEN — CIYXUTb
«CTyrneHbkamu» cBOeobpasHoii
NECEHKM, MO KOTOPOM MOIyT «CKa-
ThIBaTbCS» 9NEKTPOHbI. [epe-
MELLAsICb MO 3TOWN «JIeCEeHKEe» B OIHOM U TOM Xe
HanpasneHnN Yepes TOoNLLY MeMOpaHbl KIETKM,
3M1EKTPOHbI CO30AI0T HA HEM SNIEKTPUYECKNA MOTEH-
uman, KOTopbIi MOXET UCNONb30BATLCS KNETKOM
KaK WCTOYHUK aHepruu. MNpaBunbHOE onucaHune
CBOICTB 3TOro pa3HopoAHOro Habopa kodakTopos
B pamMKax eauHOro noaxoda — Cepbe3HOe UCMbI-
TaHue ans nobon Teopun. He Boaeasics B oetanu,
Cpa3y CKaXeMm, 4TO B OTJIn4Me OT BCEX OCTaJIbHbIX
«XVIMEPHbBIX» MOAX0A0B METOA, NPEASIOXKEHHbIN
. N. Kpuwtanukom, okasancs AeecrnocobHbIM
B aHa/n3e OKNCNNTENIbHO-BOCCTAHOBUTEJIbHbIX
CBOWICTB BCEIrO CreKkTpa peareHToB.

Ponb 6enka-dpepmeHTa He orpaHuyYnBaeTcs
3NEeKTPOCTaTUYECKMMU B3aUMOLENCTBUSAMU
1 co3gaHneM NacCUBHOW cpedbl ANs npoTe-
KaHWS XMMUYECKMX peakumin. HO MUMEHHO aTn
HeoObl4YHbIE 3NIEKTPUYECKME CBOCTBA 6enka,
no KpariHein mepe oT4yacTu, 06yCnoBANBAIOT
ABJIeHNA, KOTOpPble CBA3bIBAOT C BIINAHNEM
0EnNKOBOro OKPYXEHUS.
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METPO HA AHE OKEAHA

Baoab BocTounoro nobepexns CILA, oT
Hrio-Asxepcu A0 AJKOPAKUU, IOA BOAOH
TSIHETCSI CTPaHHBIN «11oe3A» 13 2500 BaroHos
HBIO-HOPKCKOTro MeTpo. CricaHHbIe BarOHEI
OTIIPABASIIOT Ha AHO, YTOOBI OHU IIpeBpaTU-
AVICh B UCKYCCTBEHHEIE pU(LI. AAMHA BaTOHa,
B 3aBUCHUMOCTH OT CEPHUU U I'OAA BBIITYCKA,
15—20 MmeTpoB, LIMPHUHA 3 MeTpPa, BEICOTA
3,7 MmeTpa.

Baronsl, npocay>kusiiue moutu 40 AeT, OT-
HOCATCA K cepui «bpaiiTaalinep» — 3TO ObIAK
TepBbie BATOHBI TOA3EMKHU C OOAUIIOBKOM U3
TIOAMPOBAaHHOM HepsKaBerolel cTaAu. Takoi
Oe3A, BBILIEATNH Ha AUHUIO 9 ceHTa0ps 1964
roaa, OBIA BCTpPEYeH Ha CTaHIIMKU OPKECTPOM
n3 20 My3BIKGHTOB. ABa €ro BaroHa CTOSAT
ceiiuac B My3ee TpaHcnopTa B Heio-Hopke,
elé ABa WCIIOAB3YIOTCSI AASI TPEHUPOBKU

Ouepednas napmus 6azoH08 Mempo OMNPABILI-
emcs Ha OHO OKeaHa.

QHTUTEPPOPUCTUUYECKUX IIOAPA3AEACHUH
noAunuu. U emjé HeKOTOpoe YMCAO BarOHOB
COXPAHSIIOTCS AASI CBEMOK UCTOPUYECKUX
dunrbmoB. [TocaepHVIe AOAKHBI OBITH CITUCAHBI
u3 op3eMKU B 2017 ropy.

OKOAO ABYXCOT HEP’KaBEIOIINUX BaroHOB
AeKaT Ha AHe oKeaHa. C HUMH COCEACTBYIOT
eIlé OKOAO TBICSIYU SIPKO-KPACHBIX BAarOHOB
BBIITyCKa HauaAa 80-X TOAOB IIPOIIAOTO BEKQ,
CO CITeIIMaABHBIM ITOKPHITHEM IIPOTUB Ipad-
duru.

MeTpo Heio-MopKa — 0AHO U3 CaMBIX
CTapbIX U OGIIUPHBLIX B MUPE U eAUHCTBEH-
HOe, paboTarolliee KpyTrAoCyTouHO. B HEM 468
CTQHIIUH, €KeTOAHO OHO IIepeBO3UT Oonee
TIOAyTOpPa MUAAMAPAOB (!) macca>kupos, mo-
CTOSIHHO Ha peAbcax 6400 BaroHoB.

Omneparlius 1o 3aTOMAEHUIO BATOHOB METPO
Aanaach ¢ 2001 mo 2010 roa. CoBpeMeHHBIE
MOAEAH COAEpKaT CAMIIKOM MHOTO CHUHTe-
TUYECKUX MAaTEePUAAOB, OMACHBIX AAS OOU-
TaTeAed MOpsi, IIO3TOMY HOBBIE BaroHbI, AO
CITMCAHUSI KOTOPHBIX eIlé AAAEKO, TPUASTCS
AEMOHTHPOBATH 1 ITIOCAE COPTHPOBKY ITyCKaTh
B IIePENAaBKy ¥ YTHAM3AIHIO. 3aTO B HUX HET
ac6ecTa, Kak B CTapbIX MOAEASIX (BIPOYEM,
MOpe CUrTaeTcss 6e30IacHBIM MECTOM AASI €70
3aXOPOHEHUsT).

Kaxk ycTaHOBUAM DKOAOTH, 3aTOIIAEHHEIE
BaroHbI OXOTHO 3aCEASIIOTCS BOAOPOCASIMU,
MOPCKUMHU YE€PBSIMU, MOAAIOCKAMH, PaKo-
06pa3HbBIMY, a 38 HUMU IIPUXOASIT Ha OTKOPM
U HepecCT IIeHHBIe MPOMBICAOBEIE ITOPOAEI
pBIO. 3a pAecATh AeT OuoMacca (CyMMapHBIHN
BE€C BCETo JKUBOTO0) Ha TTOABOAHBIX TIO€3AaX U
BOKPYT HUX BhIpocAa B 400 pas.

HAAOT HA JXUP 1 CAXAP

[NerTasgch CMATIUTEL YAQP MUPOBOTO 3KOHO-
MHYEeCKOTO KPU3HUCA, IPAaBUTEABCTBO AaHUU
00BaBUAO B 2009 ropy 0 GOABIINX IEpeMeHax B
HaAAOroBoU cucreMe. Cpepr e€ [eaeil — CTUMY-
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AMPOBATH PA3BUTHE HETPAAUTIMOHHOM SHepre-
TUKH, 3aIUTUTH OKPY’KAIOIIYIO CPEAY, YMEHbB-
MIUTH BEPOSATHOCTb TAOGAABHOTO ITOTENIAEHUS 1
CIIOCOOCTBOBATH O3A0POBAECHUIO AQTUAH.

AAST AOCTHIKEHUSI 9TOU MOCAEAHEU 1eAn
IOBBINIeHB HAAOTH Ha Tabak. Ho 3aoaHO
OHU IIOBBIIIEHHI M Ha CAAAKYIO Ta3HUpPOBKY,
MOPO>KeHOe€, IITOKOAaA, KOH(ETHl U BCSIKYIO
Uiy, copepykamyio 6oaee 2,3% HachI-
IIIeHHBIX JKUPOB. B IIOCAEAHIOI0 KaTeropuio
BXOAAT MaprapuH, carnaTHOE MacAO M Macao
AASI TOTOBKHY, )KUBOTHBIE JKUPHI (CAUBOY-
HOe MAaCAO, CAA0) ¥ MOAOYHBIE IIPOAYKTEL
(KpoMe MOAOKa, OTCTOSITh KOTOPOe CyMeAU
depmepkl). HacwileHHbIE JKUPEI COCTOSIT U3
SKUPHBIX KUCAOT, B KOTOPBIX @TOMBI YTA€POAA
COeAVHEeHBI OAMHAPHOM CBSI3BI0, OHU BPEAHBI
AASI 3A0POBBS, B OTAMYHWE OT HEHACHIIeH-
HBIX (OOABIITUHCTBO PACTUTEABHBIX Macea),
UMeIOLINX ABOMHBIE CBSI3U MeXXAY aTOMaMu
yraepoaa. «’KupoBoii» HaAOT cOCTaBAsIeT 16
KPOH Ha KUAOI'PAMM HACHIIIIEHHOTO >Xupa. B
nepecuéTte Ha AoAraphl CIIIA nmakeT YUIICOB
MOAOpPO’KaA Ha 12 11eHTOB, a raMOyprep — Ha
40. [ToMO>KeT A 3TO COKPATUTh UX IIOTpebAe-
HHe, IOKa)KeT BpeMs.

HexkoTopkle cTpaHbl HAMepeHbI TI0APa’kaTh
AaHum UAY OJKUAQIOT PE3YABTATOB AQTCKOTO
HAAOTOBOTO 3KCIIepUMeHTa. BeHTpusi BBeAa
HeOOABIIIOM HAAOT HA CAAAOCTH, COAEHEIE
YUIICH], CA@AKHEe Ta3upOBaHHbIE U dHepre-
TUYeCKHe HAIUTKU U HaMepeHa TPaTUTh
coOpaHHBIe AEHbT'U Ha 3ApaBoOxpaHeHure. B
Pymeraum u Vichaaany OBIAM TOAOOHBIE HAAO-
TH, HO IIOTOM OT HUX OTKa3aAuCh. DUHASTHANS
u VparaHANS paccMaTPUBAIOT BO3MOKHOCTD
ux BBepeHus. B CIIIA He pa3 nmpeprarancs
HaAOT Ha BPeAHBIe AAST 3A0POBbS HAIIUTKU C
caxapoM, HO WX IMTPOU3BOAUTEAU €KETOAHO
TPATAT MUAAUOHBI AOAAAPOB, YTOOBI OTOUTHCS
OT 3THUX IPEANOKEHUM.

KpuTuku ykasbsIBalOT, YTO TaKue HAAOTHU
HalpaBAeHBl Ha M3MeHeHUe II0BeAeHUS I10-
TpeOuTeAel, TOTAQ KaK CTOUAO OBl BO3AEH-
CTBOBATH Ha IIPOMU3BOAUTEAEH, YTOOBI CAEAATh
BBINTYCK IIPOAYKTOB, IIPUBOASIINIX K XPOHUUE-
CKUM OOAE3HSM, HEe CTOAb BHITOAHBIM.

1O YACOBOW CTPEAKE —
3HAUMT BITEPEA

BceM u3BecTHO, UTO OOABIIIMHCTBO AIOAEH
MIPEAIIOYUTAET ACUCTBOBATH IIPABOU PYKOH, @
IIPU YTEHWHU TEeKCTOB Ha OOABIIMHCTBE SI3BIKOB
B3TASA YUTATEAS ABUJKETCS CAeBa HallpaBo.

Ho Mano KTO 3amedaeT, 4YTO y HAcC eCThb
OIIpeAeAEHHOE IIPEATIOUTEHNE U B TEX CAYYasX,
KOTA@ HAAO UTO-TO BpallaTb. MBI BEIOMpaeM
BpallleHHe 10 YaCOBOM CTpeAKe. Tak, MOTOp
aBTOMOOUAS 3aITyCKaeTCs, KOTAQ KAIOY 3a’KU-
raHUs IOBOPAYMBAIOT II0 YaCOBOM CTpeAke. B
TOM JKe HallpaBACHUU HAAO KPYTUTD PETYASITOD
TPOMKOCTH B OOABIIIMHCTBE PAAMOTIPUEMHUKOB,
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B CIITA 30% HaceneHus cmpadarom 0xcuperuem
(6 Januu — 9,5%, 6 Poccuu — 17%).

€CAM MBI XOTHM CAEAATh 3BYK Horpomdye. Tak
JKe YCTPOEHBI PEryAITOPhI SPKOCTU OCBellle-
HMS, pydKa TepMoCTaTa B XOAOAUABHUKe. 1o
YacoBOU CTPeAKe BpaljaeTcsl KOMIAKT-AUCK
B IIpOUTPEIBaTeAe. B ToM >Ke HalpaBAeHUM
BpalllaAcs AUCK ITpU Habope HoMepa B CTaphbIxX
TenrepoHax (OT MeHBIIMX UMD K OOABIINM).
HyMmepanus AoMOB Ha ByAbBapHOM KOABLLE
u CapOBOM KOABIIE B MOCKBe TaKyKe HMAET 10
4acOBOM CTPEAKE, €CAU CMOTPETH CBEPXY. B
HallleM BOCTIPUSITHH XOA BpallleHNs IT0 YaCOBOM
CTpeAKe OYATO FOBOPUT O ABMDKEHHUU BIIEPEA,
HapacTaHUH, yBEeAMUYEeHNH Yero-To.

OTUM IICUXOAOTHYECKUM (PEeHOMEHOM 3a-
UHTEePEeCOBAAUCH COTPYAHUKU WHCTHUTyTa
HeUpOo(U3NOAOTUN U KOTHUTUBHBIX HAyK B
Aerinimure (lepmanust). OHU TPOBEAU ITPOCTOM
3KCIIepUMeHT. AOOPOBOABHBIM y4aCTHUKAM
TIPHUIIAOCEH CHAYAAA «AASI BUAAY IIPOMTH HECKOADL-
KO HECAOKHBIX IICUXOAOTMYECKHX TeCTOB, a IT0-
TOM UCCAEAOBATEAN IIPUCTYIIMAYM K COOCTBEHHO
SKcrepuMeHTy. Kak Obl B BOZHarpayKACHUE 3a
YCIELIHO CAQHHBIE TeCThl Y4aCTHUKOB ITOMAU
JaeM U IIpeAAaTaAr BEIOPATh IO KOHeTe n3
KPYTAOM KOPOOKY, CTOSIIIeH Ha Bpalllarolerics
nopcraBke. Kordetr! npeprarasu 16 pasHbIxX
BKYCOB, BOCEMb OOBLITHBIX — BUIITHEBOTO, alleAD-
CHHOBOTO, ANMOHHOTO U TAaK AAAee 1 CTOABKO JKe
HETPAAUIIMOHHLIX — C @pOMaTOM IIOIIKOPHA,
ABIHU, AeTIECTKOB PO3BI U TOMY ITOAOOHBIX. Ha
Ka’KAOH KyuKe KOH(eT mMeAach TAOAMYKA C YKa-
3aHHEeM BKyca. Bpartatoriecst TOACTaBKY ObIAT
ABYX THIIOB. B OAHOM OIIBITE TOACTaBKA MOTAQ
IIOBOPAQUUBATLCS TOABKO I10 4aCOBOM CTPEAKE,
B APYTOM — TOABKO IPOTHB. OKa3anoch, 4TO
Te, KOMY IIPUXOAMAOCEH BPAIaTh IIOACTaBKY
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IIpU BBIOOPE II0 YaCOBOM CTPEAKE, Yallle Oparn
KOH(eTHl HEeTPAAUIIMOHHOIO BKyca. To eCcThb
NIPUBBIYHOE HAlIpaBAEHE BPAIIEH II03BOASIAO
YyBCTBOBATH Ce0s1 OOAee PACKOBAHHBIM 1 FOTO-
BBIM IIOIIPOOOBATH YTO-TO HOBOE.

B aApyromM oneiTe 60 AOGPOBOABIIEB TIOABED-
TaAUd IOAPOOHBIM IICUXOAOTMYECKUM TecTaM
Ha THUII AMYHOCTH, IMOCAE Yero IIpepaAdraAn
BEepPTEeTb HEKYIO PYKOATKY. Te, KTO KpyTUA
€€ II0 YaCcOBOU CTpeAKe, dallle BCEero OBbIAM
©0Aee OTKPBITHI MUPY ¥ 00AaAAAT OOABIIIMU
TBOPUYECKUMHU CIIOCOOHOCTSIMY, YEM IIPEATIIO-
guTaBIIKE O6pPaTHOE HAllPaBACHUE.

3T 0cO6EHHOCTH BOCIIPUSTHS YUUTHIBAIOT-
Cs 1 Ha IIpakTuKe. Tak, pyAeTKa B Ka3MHO BCEIAQ
BEPTHUTCS 110 YACOBOU CTPEAKe. DTO AeraeT
UTPOKOB O0OAee PACKOBAHHBIMHU U CKAOHHBIMU
K PHCKY, a TakK’)Ke HaMeKaeT Ha BO3MOKHOCTD
pocTa BeIUrpeliia. CHMBOA 3aTPy3KU IIPU OKU-
AQHUY OTBETa cepBepa B MHTEPHEeTe TaKyKe Bpa-
1IaeTCs IO 9aCOBOM CTPEAKE, UYTO PACIIoAaraeT
TIOAB30BATEAs K ITIOAOSKUTEABHOMY HACTPOIO
IIPU BOCIIPUSTUYA HOBOU MH(OPMALUN.

OcTaéTrca BBIICHUTH, IOUEeMY CTPEAKU
YaCoOB BPAUAIOTCS «II0 YACOBOM CTPEAKEY.
Aer B TOM, 4TO COAHEYHEBIE YaChl OBIAU H30-
OpeTeHBl B CeBepHOM IOAYIIAPUHY, TAE TEHD
THOMOHa 110 Mepe ABM>KeHUsT COAHIIA TTOA3ET
UMEHHO B 3TOM HallpaBA€HHU. A KOTA@ BO3-
HUKAU MeXaHU4YeCKHe 4YacChbl, IPUBBEIYHOE
pacmnoaoskeHue nudp Ha 1udepbraTe co-
XPaHUAUY, IIPUIINOCE I CTPEAKU ITYCTUTE B TOM
JKe HallpaBAEHUWU.

Conneunvie uacwvt 6 zopode Ilanvma-0e-Matiopra
(Baneapckue ocmposa, Henanus).

e

®oT10 Uropsi KoHCTaHTUHOBA.

OU®PBI 1 ®AKTBHI

B 113-3a moTenAeHUsI KAMMATa MUDPOBLIE
[eHBI Ha MIIeHUIy IOBBICUAUCE ¢ 1980 ropa
Ha 18,9%, a Ha KyKypy3y — Ha 6,4%.

B AreHTCTBO TIO OXpaHe OKPY>KAIOIIeH CPeABI
CHIA npoBepuao Ha 6€30IIaCHOCTH TOABKO
200 13 TPOU3BOAUMMEIX U IIPOAABAEMEBIX B
CILIA 80 000 xuMHUUYeCKUX COeAMHeHUH. 3a-
TIpeleHo B pe3yAbTaTe BCero ISTh.

M B 2010 roay yposkait s6A0K B Kutae co-
CTaBUA 36 MUAAMOHOB TOHH — 3TO IIOAOBHHA
BCeX I0NOK Ha 3eMAe.

B OpoManIHUBaHUE KUBOTHBIX IIPUBOAUT
K YMEeHBIIIeHUIO UX Mo3ra. Mo3r poMallHeln
CBHUHBU MEHBIIIe MO3ra KabaHa Ha 34%, a MO3r
AOIIIAAM MeHBblIle MO3ra €€ AUKOTrO IIpeAKa
Ha 14%.

M B CIIIA pa3paGoTaH TeHETUYECKUIl TECT,
TMO3BOASIIONIUN NIYTEM aHAaAKW3a KPOBU Ha
10-11 Hepene OepeMeHHOCTH OIIPEAEAUTD, HET
AUy Oypyiiero pe6éHKa cMHApoMa AayHa.
INpaBaa, croumocTs Tecta 1200 AOAAAPOB.

M B rop GbIBaeT AO HATH COAHEUHEBIX 3aTMe-
uun. [TocrepAHHM TaKuM TOAOM OBIA 1935-11,
a B CAEAYIOIIUH pa3 YBUAETE IISITh 3aTMEHUHN
MOJKHO 6yaAeT B 2206 ropy.

M [To AQHHEBIM, AOAOKEHHEIM 7 OKTSOpSI Ha
EBpomelickoM KOHrpecce IA@HETOAOTOB, Ha
AyHe HeoObIYafHO MHOTO 0OAACTel C BEICO-
KUM COAep>KaHueM MUHEPaAOB TUTAHA.

M 3a 2010 rop 4eA0BeueCTBO BEIOPOCHAO B
atMocdepy 9,1 MUAAMapAA TOHH ABYOKUCHU
yrAepoaAa, 3a 2003-11 — 8,6 MuAAmapAa TOHH.
Aauubix 3a 2011 rop moka HET. DTO CBEASHUS
AabopaTopur MUHUCTEPCTBa dHEPTeTUKYU
CIIIA B Okpupxe.

B Kak mokazara KOMIBIOTEPHAS MOAEAB
pacupocTpaHeHUs IBIAEBBIX YaCTUll B BO3-
AyXe, pa3paboTaHHas Y4€HBIMU U3 AHTAUU U
IBetiiapuu, MUKPOOKI, IOAHATHIE BUXPEM
C OYBBEI B MeKCHKe, MOI'yT AOAETETH AO
ABCTpaAuu.

M B 2012 roay Bractu KuTasi BHIAGAWAM Ha
dyHAAMEHTaAbHbBIE HayUYHbBIE UCCAEAOBAHUS
5,14 MuAATIapAA AOANAPOB, 3TO Ha 26% O6OABL-
1re 110 cpaBHeHUto ¢ 2011 ropom.

B AeTyuast MEIIIL BAMIIUP AOAJKHA KaKAYIO
HOYb BBIIUTHb OOBEM KPOBU, COCTABASIOLINAN
o Becy 70—80% Beca caMOro BaMIupa.

B maTepuanrax pyOpUKHU UCIIOAB30BAHBI
COOOIITEeHNS CAEAYIOUINX )KypHaA0B: «BBC
Knowledge» 1 «New Scientist» (Auraus),
«Mare» u «Psychologie Heute» (I'epma-
Husd), «Astronomy», «Smithsonian» u
«Science News» (CIIIA), «La Recherche»
u «Sciences et Avenir» (Opannus), a
TaK)Ke MaTepUaAbl Pa3AWYHLIX CAaNuTOB
UHTepHeTa.

«Hayka n :kuann» No 6, 2012.
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Kpywerue gpaazmana ackadpul admupana Illosenna 6 npoause Jla-Marnw 22 okmabpsa 1707 zoda.
Hanwcempayusa u3 khueu X. Kynepa u H. Xenbecma « Mcmopus acmpoHOMUU».

Cxa3ka o Tom, KaKk AGTPOHOMbI n YAGOBLLIUKW
cnacanu MOPSIKOB

Bbl He 3a6binu AHApes v FanaTelo — paeTtei npuHuecchbl A3uHTapbl? 3Tnx
repoes npuayman n pacckasan o0 ux NpukIl4YeHusx nucartenb, actpopu-
3uK, fokKkTop ¢pnamnko-maremaTu4yeckux Hayk Hukonav Hukonaeeud ropb-
KaBblii. HekoTopblie ero Hay4Hble CKa3ku N3 cOopHuka «3Bé3aHblii BUTa-
MWH>» ONyGJINKOBaHbI B HaLLeM XypHane (cM. «Hayka v xn3Hb» NeN2 11,
12,2010r.; N°eN21—6,9, 11,2011 r.).

Huk. TOPbKABbIW.

Ramnmﬁ Beuep 1iepegq CHOM IIDUHIIEC-  YYUJINCHJIeTaThb, KaK IIOABUJINCH II€PBbIEe
cavyuTajia 1Jid paCCKa3bIBaJia IeTAM  IIedaTHbIe KHUXKH...
CKa3KH, 13 KOTOPBIX T€ Y3HaABaJIX1 MHOI'O
HOBBIX, THTE€PECHBIX Beﬂleﬁ: KaK MyXu
A ©® PACCKA3bl O HAYKE
4YyTb HE CheJIn ABCTPAJINIO, KaK JIOAN

«Hayka n skuanb» Ne 6, 2012, 81
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Cerogusa cKaskKy geTAM [3umHTapPBI
pacckasnsiBaeT Maiikj, CbIH KOPOJIEBEI
Huxoas. 'octs — yBBI! — CKa30K He
noMHMIJA. 3aTo MaiKja XOpOoIIo 3HAaJI HUC-
TOPHUIO MOpeIJIaBaHUs, KOTOpas MHTe-
pecHee BCAKUX CKa30K.

Amngpeit u T'anares pemunam, 4To uc-
TOopuA OyJeT PO MUPATOB, CYHAYKHU C
MHUACTPAMU U, MOKET ObITh, IIPO OCTPOB
COKPOBUII] UJIM 3a0BITHIX Kopabieii. Ho
OHU omubauch. MalKJ HayaJa pacckas
IIPO BCKAAPYy OPUTAHCKOTO agMupasia
Kaaynenu Illoenna (1650 —1707).

Owubra 6 HABUZAYUOHHBLX
BbILUCTIEHUAX 3068eaa ICKAO-
py admupana Ilosenna na
pugvl ocmposa Cuanu y 10xc-
HOU OKOHeuHOCmMU AHzAUU
(cnaowrnas MUHUL), XOMS KO-
Ppabau donsxicHbl 6bLAU NPOLMU
npoaus Jla-Marut nocepedu-
He (NYHKMuUpHAasa AUHUS).

Ocennto 1707 roza, moc-
JIe TSKEJIBIX CpasKeHunii ¢
dpaHIy3cKUM (DJIOTOM B
CpenuseMHOM MOpeE, 9C-
KaJpa M3 BOCEMHAAIATH
KopabJieit Bo3Bpalaaach
Ha 3UMOBKY B AHIIHIO.
Bce nBemagmaTths gHel
myTu oT 'm6pasnrapa 6pu-
TaHCKUX MOPAKOB COIIPO-
BOXKIAJIY IIITOPMBL U TY-
MaHbI. Beperos He OBIIO
BUHO, HO 10 HABUTAIIMOHHBIM pacuéTam
BBIXOIJIO, UTO (PJIOT IePIKUT KyPC B 6€30-
MMacHyI0 30Hy — cepeauHy mpoJusa Jla-
Mamum. Ogaako pacuérsl copa IlloBesnna
0Kas3aJnCh HeTOUHBI.

Témuoit Houbio 22 okTsA0pa 1707 roga
agMUpaJIbCKUN (hyrarMaH u eme Tpu Ko-
pabJig HATTOpOJIUCh Ha PU(BI BO3JIe 0MK-
HOII OKOHeUHOCTH AHIInU. YBUAEB OY-
PYHBI Ha cKaJiaX IIepel cCAMbIM HOCOM
durarmama, agMupaJ IpUKas3aj BEICTpe-
JIUTHb U3 OYIIKN, 4TOOBI IPEIYIPEeSUTh
Ipyrue cyna ob omacuHoctu. Ho Bcé paBHO
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yeThIpe Kopabasa pasdu-
JINCH O KAMHHU U 3aTOHY-
JIU, YHECS ¢ cOO0M JKU3HU
caMoro afMupaJia u AByX
TBICSY MATPOCOB. BoT Ka-
Kol Tparexueil o0epHY-
Jach omInbOKa B pacuérax
KOOpAUHAT KopabJid.

TanaTrea He BBIZEpIKA-
Ja:

— Heysxenn agmupa-
JIy OBLIO TaK CJIOKHO II0-
HATH, Ile HAXOIUTCSA ero
Kopabun?

I'puneuuckas obcepsamopus,
yupexncoénnas Kaparom II Onsa
pewernus «npobaemwvt 00n20-
muvt». Ha nepednem naane
— cmamysa kanumana Kyka.

«Hayka n ;kuaun» No 6, 2012.



Hns onpedenenus mecmonono-
JHeHus Kopabasa cpedHe6eK06bLM
WMYpPMAHAM NPUXOOUNOCH NPUbe-
2amb K CLOHCHbLM HAOI00eHUAM U
eviuucnenuam. Hanwocmpayua us
KHuzu « Kpamras ucmopus nayxu
U u300pemeHuily.

B orBer Maiika B3IOXHYJI
¥ CKa3aJi:

— QOuewns caoxHO. Ha Boze
METOK He OCTABUIIb, TEUCHU S
¥ BeTep HeIpeacKasyeMmo
cOMBaOT KOpabab ¢ Kypca.
A Kak ompenesnTh KOOPAU-
HaAThI KOPabJyisg B OTKPHITOM
mope?

C muporoii, KoTopas yka-
3bIBaeT IOJIOXKEHUe Cym-
Ha OTHOCUTEJILHO 3KBaTOpa

WY IIOJIIOCA, HEJIO OOCTOUT
JOBOJIBHO IIPOCTO — €€ MOYKHO BBIUKC-
JINTH JOCTATOYHO TOYHO, 3HAS KaJleHap-
HYIO JaTy Y U3MEPUB BBICOTY 3BE3[ MU
Comnuna mang ropusontoM. OmnpenennTs
IoJITOTy ropasgo TpyaHee. Tak HasblI-
BaeMas mpobJeMa JOJTOTHI HACTOJBKO
CUJIBHO OCJIO/KHSJIAa MOpeIlJIaBaHue, UTO
ucnauckuii kopoJss @ununn 11, npaBus-
mui enfé B XVI Beke, Ha3HAUMUJI OTPOM-
HYIO Harpamy TOMY, KTO CyMeeT e€ ofo-
JeTh. BosHarpaskaeHue 00emaan TakKe
Tonnanaua u Ilopryranusa, Benenua n
Poccusa. Yuénrie, uzobperarean, MO-
PAKU U KYIILI — BCe MBLITAJINCH HAM-
TU pellleHre, HO OesycrmenrHo. B rmazax
ofb1recTBa «IIpobjemMa IOJITOTHI» cTajia
CUHOHMMOM Hepaspemumoii mpobJie-
mbl. ['epoit «IlyremectBusa I'yinusepas
H:xonarana CBudra, HaIpuMep, BbICMe-
MBaJ u3o0peTarTesieil METOLOB OIpeaeie-
HUSA JOJITOTHI, CUUTAS STO TAKUM Ke He-
peaIbHBIM IeJIOM, KaK CO3laH1e BEUHOTO
IBUTATEJA.

B Aurauu To:ke 3aHMMAJINCH TIOUC-
KOM IIPOCTOT0 M HaAEKHOTO cliocoba
onpenenenus poarotwl. [lame Jlyusa
ne Kepyasab, haBopuTKa OPUTAHCKOTO
moHapxa Kapua Il, mpurumMaaa B aToM
yuactue. OHa mocoBeToBasia KOPOJIIO
IIPUBJIEYh aCTPOHOMOB.

— Kakasa ymuasa Jlynsa! — BocxuTui-
ca Augpeii.

«Hayka n skuanb» Ne 6, 2012,

— Ilog naBnernem magam ne Kepyass
U APYTrUX cOBeTYMKOB B 1674 roxmy
Kapa II yupeaun I'puaBuUcKyio odcep-
BaTOpPUIO, KOTOpPadA AOJ:KHA ObLIa HAUTH
pelleHue CIOKHeNIell 3afaun onpeae-
JIEHUS TOJITOTHI B OTKPBITOM MODeE.

IIepBBIM KOPOJIEBCKUM a4CTPOHOMOM
T'punBuUuCcKoii o6cepBaTopuu cTaj [[;KoH
Diaemcrun (1646—1719). OH ToMBKO-
TOJILKO MIPUCTYHUJ K HaOGMIOAEHUAM 3a
IBUKEeHMEeM 3BE3a U JIYHBI, KaK CIydn-
Jlach TparegudA ¢ 3CKaApoid agMupaa
IToBenna. 9TO COOBITHE TTOTPSCIO AHT-
JIMYaH W IPUBJIEKJIO BceoOlllee BHUMA-
HIe K 3aJadye TOUHOT'O OIIpe e IeHUA KO-
opAuHAT Kopabjieil B OTKPBITOM MOpPE.
BpuraHckuii mapjaMeHT HasHaAUYMUJI
cAyIIaHUe MO «IIPobJjieMe MOJTOTHI» U
IPUTIACUJ HA HEero M3BECTHBIX yué-
HbIX Ucaaka HeioToHa (1642—1727) u
Anmyumga lamnesa (1656—1742).

HpbI0TOH B CBOEM BBICTYILIIEHUY OITACAJT
Tpu HauboJiee peaTbHBIX METO/A OTIPeie-
JIEHUA TOJITOTHEI.

OavH M3 HUX OPUAYMAaH BEIUKUM
Tamumeo lNanuneem (1564—1642).
Habarogas B HeOOJIBIION TEJIECKOII 34
IBUMKEHUEM OTKPBITHIX UM CIYTHUKOB
IOmurepa, OH peuInya UCIOJIb30BaTh UX
KakK HeOecHBIE Yachl, C IIOMOIIBIO KOTO-
PBIX MOXKHO OIIPEAENIATH JOJTOTy Mec-
Ta, OTKyJa BegéTcsa HabaogeHue. 3a
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doT0 aBTOpA.

HAYRA H s RH3HD

paspaboOTKy 3TOTO METOoIa IPaBUTEb-
ctBo l'onnmamauu Harpaguao lanunes
30JI0TOM I1eIbI0, HO MHKBU3UTOPHI, Jep-
JKaBIINMe aCTPOHOMA IIOJ AOMAIIHUM
apecToM, He MO3BOJUJIN YIEHOMY IIPHU-
HATHh Harpany. Cmoco6 l'anunes dpan-
Iy3CKHEe YYEHBbIE YCIEIIHO MPUMEeHUJIN
K CYXOIIyTHBIM HAOJIOIEHUAM U IIOJIY-
yuau B KoHIle X VII Beka ropasmo 6osee
TOUHYIO, YeM PaHbIle, KapTy PpaHIuu.
Kopoas JIrogosux XIV Obla1 HEZOBOJIEH
HOBO# KapToii, TaKk Kak ILIOLIalb CTpAa-
HBI Ha Hell 3HaUNTEJIbHO YMEHbIINJIAaCh.
Kopoab BOCKINKHYJ: «ITHU YUEHBIE OT-
HAJU Y MeHs 3eMJIU 00JIbIlle, YeM 3aBO-
eBaJjia MOs apMusa!»

Bropoii crioco6 ocHOBAH Ha IBUKEHUN
JIyubl. HaGmiogaTsh CIyTHUK 3eMJIU TO-
pasmo yaobHee, ITIOTOMY UTO, B OTJINUNE
ot IOnmrepa, ecsiu He60 He 3aTAHYTO TY-
yamu, JIyHa BugHA B JIT0O00U TeHDb TOzA.
Ho 510 — oueHb KanmpuaHbIi 00BEKT C
TOUKM 3peHusa suHaMuku. HbioToH, KO-
TOPBIM 3aHUMAJICA Teopuel ABUKEeHUS
JIyHBI, MOHAJ, YTO UCIIOJb30BATh HAlIle
HOYHOE CBETHJIO B KAUeCcTBe OPUEHTUPA
JIJIsI MOPAKOB MOJKHO TOJILKO IIPU OYeHb
CJIOKHBIX BLIUMCJIEHUSIX Ha OCHOBE OUEHb
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Bpemsa Haukpamuaiiuieii meHu om 30nma daém
803MOHCHOCMY ONpedenums KoopoOUuHamosL mecma,
HO MOJNbKO eCcllU Y 60C eCMb MOYHbLE LACHL.

TOUHBIX HaOnoxeHuit JIyHBI B TeueHUE
JIeCATKOB JIET, a TAKUX HaOJII0NeH’ B Ha-
yaJyie X VIII Beka e1é He OBLIO.

Tperuit cnocod GBI IPOCT caM IIO
cebe. OH 3akJII0UaICcsa B CDaBHEHUU Bpe-
MEeHM MECTHOTO IIOJITHA CO BpeMeHeM Ha
yacax, HOKa3bIBAIOIUX MMOJIIEHDb B TOU-
Ke ¢ M3BECTHOMH MOJITOTOM, HAlIpUMep B
T'punBuuckoii o6cepraTopuu. OqHAKO Ta-
KOI1 cr1oco6 TpeboBaJt, YToObI Ha KopabJiie
OBLIV OYEeHb TOUHBIE YACHI, «XPAHAIINE»
TPUHBUUCKOE BPEeMs JOJTHUe MeCSIIbI:
omunbKa B OOHY CeKYHIY BO BpeMeHH’ Ja-
BaJjia OImMuOKYy Ha YeThIPecTa MeTPOB B KO-
OopAmHATAaX IJIBIBYIIET0 CyTHA.

— 1 He mOHMMAIO, KAK C IIOMOIILIO Ua-
COB MOYKHO UBMEPUTD JOJITOTY, — CKa3aJ
xMypo AHapeii. [ajgaTesa cormacHo 3aKu-
BaJia TOJIOBOIi.

B xomuary 3amina J[IsuHTapa 1 mo3Ba-
Jia Bcex 00eIaTh.

— I'me HAKPHIT CTOI? — MIOUMHTEPECO-
BaJicsa Maik.

— Ha Bepange, — oTBeTuHIa IpUHIEC-
ca.

— OmruunHo! — ob6pazoBajica YeMYy-TO
Maiika u BBITIAHYJI B OKHO. COJTHITE TIBI-
TaJI0Ch 1OOPATHCS IO 3eHUTA.

Korma Bce ycenuch 3a KpymJiblii CTOJI,
B IIeHTPE KOTOPOTO TOpYUAaJ JIUHHBINA He-
PACKPBITHII 30HT, MaliKJ ckasaJ:

— Ceifuac A IOKayKy BaM, KaK C IOMO-
IO YaCOB MOJKHO U3MEPUTD MIUPOTY U
poarotry. MsI 8TO caesaeM ¢ IIOMOIIBIO
30HTAa, 4acoB uU... — MaMKJI ocMoTpes
CTOJI, — BUHOTpajal

T'naza mereit HeMeIJI€HHO 3aTOPEJIUCH.
A Maiikyi oTopBaj BUHOTPAAMHKY OT (U~
0JIETOBO-IBIMYATON KMCTHU U IIOJIOMKILI €€
Ha KOHeIl TeHW, KOTOPYIO OTOpachIBaJI
30HT Ha OeJryto ckaTeptsb. IIoToMm oH mmoc-
MOTpPEJI Ha Yachl U CKa3aJI:

— IToka mbI 06emaem, CoTHIIE ITPOAIET
BBICIIYIO TOUKY HA CBOEM IIyTHU. B aTOT
MOMEHT TeHb OyIeT caMoil KOPOTKOIi, 1
MBI JOJKHBI 3aceub 3TO BpeMsA. Byaem
U3MEPATH AJUHY TeHU KaKIble UeThIpe
MUHYTHI.

«Hayka n ;kuaun» No 6, 2012.



OHU IPpUHAINCH 00emaTh, He 3a0bI-
Bas BBIKJIAJBIBATH HA CKATEPTU IJIUH-
HBIH paAx BuHOorpannHu. Koe-rae vamkam
W TapeJKaM IIPUIINJIOCh MOTeCHUTHCH,
HO Bce, BKJIIouasa [[3MHTapy, SHEPTUIHO
pacumnmaim IyTh «aCTPOHOMUUECKIM »
AromaM, KOTopble 06pa3oBaJii MJIaBHYIO
IYyTY, OTHOAOIIYIO 30HT.

Maiika mpunypus OOUH TJIas, TOTOM
MOKOJA0OBAJ C HUTKOM, IPUBA3AHHON
K OCHOBAHUIO 30HTA, UCIIOJL3YSA €€ KaK
LUPKYJIb, — U yKasaj Ha OOHY U3 BU-
HOT'paaUH:

— Bor sTa 61miKe Bcex K 30HTY.

OHa oKasajiach OMHHAIIATOM C MOMEH-
Ta Hauaja HabGaogennii. [lopasMbICIuB,
Maiiki 3aKJIIOUMI:

— CouHIle TOCTUTIIO MaKCUMAaJIbHOMN
BBICOTBI B YaC ¥ BOCEMHAAIIATh MUHYT.

— W uTo maabpiie? — cmpocuJa
Tanares, moemasa :xapkde ¢ KapTodeab-
HBIM IIIOpe.

— A BoTuT0, — crasasa MaliKa 1 B3sI-
ca 3a TtenedoH. — S MO3BOHIO CBOEMY
ceIny, PoGepTy. OH ceituac B JlongoHe 1,
IyMaio, He OTKaKeTCsA HaM IIOMOUYb.

PobepT OTKINKHYJICSA IIOUYTH CPasy:

— JToOp&Iit feHb. S ryidio ¢ ApY3bIMu
mo KemGpumxy.

— A He Mor OBI Thl CHE3IUTH B
I'puHBUYCKYIO 00CEPBATOPUIO U 3aCEUb
BpeMs caMO¥ KOPOTKOI TeHHU OT KaKOM-
HUOYAb 3a0CTPEHHOM AIUHHO AJIKH, a
TaKyKe U3MEPUTHh yroJl TeHU — BepHee,
oTryoHeHre COHIIA OT BEPTUKAJIN B 3TOT
MOMEHT. ¥ Hac BpeMs caMoOil KOPOTKOU
TeHu 66110 B 13 yacos 18 MuHyT.

Taynares enBa moskmaiach KOHIIA pa3ro-
BOpa 1 HETEPIIEJINBO BOCKJINKHY.JIA:

— Ho Bens ouu omosgaiu! BpeMs Ko-
POTKOI TeHU yiKe MPOILIOo!

Maiika oTpuIitaTeIbHO ITOKAYaJ TOJI0-
BOI:

— OHO HpoILIO Ha Hallel JOJTroTe.
A ma poarore Jloumona CoiHIle eIé He
3abpaJioch Ha BEPIIUHY CBOEM TPaeKTO-
puu. JlaBaiiTe u3SMepUM yroJ T€HU, —
ckazan Maiika. OH BBIHYJ U3 KapMaHa
KJIIOUM ¢ OPEJIKOM U BBITAHYJ U3 OpeJ-
Ka PyJIeTKY.

— BHauaJe omrpejiesisgeM BLICOTY 30HTA
HAaJl TOBEPXHOCTHIO CTOJIA, IIOTOM — JIJIH-
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HY KpaTuaiiinei TeHu. Ecau qIuHy TeHu
MOEeJIUTh Ha BBHICOTY 30HTA, TO MOJYYUM
TaHTEHC BEPXHEro yrjia B TPeyroJbHU-
Ke, 00pasoBaHHOI0 30HTOM U TeHbio. C
TIOMOIITBI0 KaJIbKYyJIATOPA JIeTKO BBIUMC-
JIUM, UTO YTOJI OTKJIOHEHUSI TeHU — UJIU
COJTHEUHOT'0 JTyYa OT BePTUKAJIN — PaBeH
29,5 rpanyca.

— $1 He 3HAar0, YTO TaKOE TaHTeHC! —
Hacynuiach [amares.

— 9TO OYeHb IpocTad IITYyKa, Cei-
yac o0bACHIO, — cKasayg Maikia. —
IIpeamoso:xuM, YTO AJIWHA TeHU PaBHA
IJIVHe 30HTa, 3HAYUT, UX OTHOIIEHUE
paBHO exuHUIle. YeMy paBeH BepXHUU
YTOJI B TAaKOM TPEYTOJbHUKE?

— JTOo g 3Ha, — 00JIerYéHHO CKasa-
naTanares. — TpeyroJbHUK CTAJ IOJIO-
BUHOM KBaJparTa, 3HAUYUT, BEPXHUH yTOJI
paBeH IOJIOBUHE MPAMOTO yriia, Ui 45
rpagycam.

— Bepuo! — npocusan Maiika u GbICT-
PO HaTIMCcaJI Ha JUCTKe OyMaru cieBa «45
rpagycoB», a ClIpaBa equHUILY.

— A ecyiu giVMHA TEHU CTPEMUTCS
K HYJIO, TO ¥ yroJl paBeH HyJm! — u
Maiika fo6aBuJI 1Ba HYJIA B TAOIULy —
TOJIBKO B CAMbIif HU3 CTPAHUIIBI.

— Temeps Oynem 3agaBaTh APyTrye 3HA-
YeHUA OTHOIIEHUS IJIVH TeHU 1 30HTa —
OT HYJIA IO eMUHUIILI, 4 TTOTOM U3MePUM
TOJTYYUBIIHECA YIVIbI. Tak MbI 3aTIOJTHUM
Bce CTpOouKu B Tabiunie. Hampumep, aasa
OTHOIIIEHUSA AJUHBLI TeHU W 30HTA, PaB-
"Horo 0,5, MBI MOKEeM M3MEPUTh BepX-
HUH yTroJi, M OH OKaKeTcA paBHbIM 26,6
rpagyca. Moxenisb au ThI, ['anares, 3a-
MOJIHUTDH TaKyIO TaOJUIly cama, eciu s
nam Tebe JUHEHKY AJA UYepUeHUs Tpe-
YTOJIBHUKOB U YIVIOMED JJIS U3MepPeHu
yTJI0B?

— Kowneuno, mory, — 3asaBuJja [ana-
Tesd.

— IIpexpacuo! — yabi6HyICa Maitki.
— Temeps mpeacTaBb, YTO KaKOM-TO
IPeBHUI MaTeMaTHK CHEeJIaJl 9TO BIep-
Bble, IIOCMOTPEJ B TAOJHUIY U CKa3aJ:
«OTHOIIEeHNE TOPU30HTAIBHOI U BEPTH-
KaJILHOI CTOPOH B TAKOM IIPSIMOYTOJIb-
HOM TPeyToJIbHUKE eCTh QYHKIUA BepX-
Hero yria. OTHBIHE IYCTh 9Ta QYHKITUA
Has3bIBaeTCA TaHTeHCOM!»
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— Bor Tak mpocTo? — He moBepuJIa
ymiam I'amatess. — CocTaBUTh TaOIUIY
IPUMUTHUBHBIX U3MEPEeHUN U 00bABUTD
3TO TAHTEHCOM?

— IMa, TOJBKO HANO CAEJIATh JTO IIEep-
BBIM. A IIOTOM HaJ[0 BBECTU TAOJHUIy BO
BCE KaJbKYJIATOPHI, YTOOBI A MOT 3aJaTh
KaJBKYJIATOPY JI00YI0 IINHY TeHU, a OH,
CBEPUBIINCEH C TAOIUIEeH TAHTEHCOB, CPa-
3y BBIAAJ ObI MHE BEJIMYMHY BEPXHEro
yTIJia B BHIOPAHHOM MHO# TPEyTroJbHUKE.

— Ecuu a BodpMy u cocTaBiio Tabiu-
1y OTHOIIEHU# AJINHBI TOPU3OHTAIBLHOM
TeHU He K AJUHe 30HTa, a K [JIrHe Ha-
KJIOHHO JINHUU B 9TOM TPEYTOJbHUKE 1
OyIy IOTOM M3MEPATH BEPXHUH YTOJI, 9TO
BeIb OyzeT Apyrasa QyHKIuA? — CIPOCU-
Jla HemoyMeBamoIaa ['agares.

— Koumeuno! — BockamkHYT Maiiki.
— 3Jro OyaeT GyHKIUSA, KOTOpaA Ha3bI-
BaeTcs cuHycom!

TasaTes HAIPSAMKEHHO BIUJIACH B3TUIA-
oM B TabIAILy.

JeTu criopuiy Mpo CUHYChI U TAHTEH-
CBI, TIOKA He IIPUHEeC/JIU BKyCHeHIIIne mu-
PO:KHBIE U AYIIUCTHIA UEPHBIN YAl C M-
Toii. Iloka To ma cé, BpeMs IIpoJieTesI0, u
mo3BoHUI PobeprT.

— ¥ nac CosrHIIE JOCTUIVIO MaKCUMAaJIb-
HO BBICOTHI B 13 yacoB u 22 MUHYTHI!

Maiika yTouHMI:

— Ilo rpuHBHUYCKOMY BpEMEHU, KOTO-
poe OoTCcTaéT OT HAIlero Ha IleJbll Jac,
TaK KaK pacmojaraeTcsi B IPyroM 4aco-
BoM 1osice. ITak, rpMHBUUCKII IOJIIEHD
HacTaJ [Mo3:Ke Halrero Ha 1 yac u 4 MuHy-
ThI. 3eMJIs fesiaeT 060poT B 360 rpagycos
3a 24 yaca, cJeqoBaTebHO, 3aIa3AbIBa-
Hue CosHIla Ha 4 MUHYTHI COOTBETCTBY-
€T CMeIlleHUIO JOJTOTHI Ha OAWH I'PaaycC.
3HauuT, MEXAYy HaMu U 'PUHBUYCKUM
MepuzuaHoM npuMmepHo 16 rpagycos.
Honrora 'pmHBUUCKOTO MepuAMaHa
— HOJIb, 9TO O3HAYAET, UTO HAIIE MeC-
TOIIOJIO’KEHUE COOTBETCTBYeT 16 rpany-
caM BOCTOUYHOIT Jorotrel. PobepT, a Ka-
KOi#1 yroJs ordpachIBaja Bala TeHb B 3TOT
MOMEHT?

— 41,5 rpagyca oT BepTHUKAaJIU.

— 3HaAYUT, pa3HUIA B IIUPOTAX MEXK-
ny Hamu u I'puaBuyemMm — 12 rpanycos.
Kakapiii MOpPAK 3HAET, UTO IMIUPOTA

86

T'puuaBuua — 51,5 rpagyca, 3mauuT, oH
JIETKO Ha#faéT Haury mupoty — 39,5 rpa-
Jlyca CeBepHOM MIMPOTHI.

— 310poB0O! — BOCXUIIEHHO CKa3aj
Amuppeii, a TamaTes HeZOBepUYUBO TO-
KauaJja T'oJIOBOM M IOIPOCHJIa IpPUHEeC-
T TeorpaduuecKyio Kapty. IIpuHecan
kapty EBponsbl, u 'anaTesa momoszaa —
WJIN TOILIbLIA? — II0 Hel, HBIXTHA, KaK
crapblii mapoBoii 6ykcup. IloTrom oHa
CIIpOCHJIA:

— A ecyim ObI MBI HAXOAUJINCH HE B
BenbBenepe-MapuTTuMo, a B MCIaHC-
koit Banencunu? Oua pacroyioskeHa Bo3-
Jie HyJIeBO# HOJIT0oThI, 3HAUUT, COJIHIE B
Jlonnmoue u B BajeHcun nocTuraeT Mak-
CUMAaJIbHOM BBICOTHI B OJHO BpeMsA?

— a, MexJy 3TUMU TOpojaMU Cy-
IeCTBYeT JUIIh Pa3HUIA B MIUPOTAX.
KcTaTu, Thl MOKeIIb ONPEAENUTh II0
KapTe paccToaHue Me:xay Banencueii u
Jlougouom?

Tanares c momoibio AHIpes U IMHEN-
KM M3Mepujia PACCTOSIHIE MEXKIY ropo-
JaMMu.

— 1335 xunomeTpos!

— Ornuuno! — obpamoBaacsa Maiiki.
— A BoT Temeps AoragaiiTech, KaK MOKHO
OIIPeAeNUTh AIUHY OKPY:KHOCTU 3eMJIH,
3HAasd, YTO MeKAYy muporamu JIoHIoHA 1
Banencuu pasuuna B 12 rpagycos, a pac-
CTOSHUME MEeXAy 9TuMu ropogamu 1335
KmometrpoB? Takyio 3a1auKy B CBOE Bpe-
M3 PEIInJI fPeBHErpeYeCcKnii MaTeMaTuK
u acTpoHOM IparocheH (276 r. mo H.9.
— 194 r. 10 H.3.) IJIA IBYX ETUIIETCKUX
TOPOJIOB, PACIIOJIOKEHHBIX IPUMEPHO HA
OJHOM JOJITOTE.

Heru 3agymanuch. IlepBsiM coobpa-
3us AHIpeii:

— 12 rpagycoB — ofHA TPUAIATAT OK-
py:xuocTu B 360 rpamycos! 3HauuT, Aau-
Ha 3eMHO# oxkpy:KkHOCTA B 30 pas 60Jb-
1IIe, YeM PacCTOosSHIe MeXIY JIOHTJOHOM
u Basnencueii. 9to Oyger... aTo 6yzer 40
TBICAY KMJIOMETPOB U ellg... emeé 50 ku-
JoMeTpoB!

Maiikya BocXUTHICA:

— IlpekpacHbIii, OUeHb TOUHBIN OT-
Ber!

Tanares HemMenJieHHO HaayJach Ha
Anpgpes.
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Maiika cpocu:

— Hy, Teneps NOHATHO, KAaK TOUHbIE
Yackl, KOTOPbIE XOAAT OAUHAKOBO B pas-
HBIX TOUKaX MUpPa, MOTYT IIOMOYb OIIpe-
IeJuTh MUPOTy u noarotry? Ecau Ob1 y
MeHsA ObIIU TAaOJUIBI BpEMEeHU JOCTH’-
JKeHUA MaKCUMaJbHOM BhIcOoThI CoMTHITA
B I'puHBUYE KaKIBIA AEeHb, TO S CMOT
OBbI OIIpeNeNUTh HAIll KOOPAUHATHI 0€e3
momortu Po6epra. Tabaumamu, yKasbi-
BaromuMu noJsokenue CoJHIIA HA TOJ
BIEPEN, MOJH30BAJNCH MOPAKU IPO-
ILIbIX BeKOB. OHU 3aMepsAIN BpeMsA MaK-
cuMaJbHO¥ BhICOTHEI COJIHIIAa B Pa3HBIX
KOHIIaX CBeTa, KyJa NX 3aHOCUJIA Cyab0a.
Ho Bo Bpemena HbioToHa camMble TOUHBIE
yachkl ObBLIN CHAOKEHBI MEeXaHUUEeCKUM
MasSTHUKOM. B yC/I0BUAX KAaUKM TaKue
XPOHOMETPHI MOTJIM OTCTaBATh Ha JE€CATH
MUHYT B CYTKHU, U 34 IOJITHE MECAILI ILIa-
BaHUA OMMMUOKA B XO/le YaCOB HAKATLJINBA-
Jlach OTpOMHAs.

Taxum o6pasom, UTOOBI OIpPENeIaTh
JIOJITOTY TPETHUM CIIOCOOOM, HYIKHO
OBLIO CO3IATh YaChl, KOTOPHIE BHIAEPIKI-
BaJu ObI KauKy, Iepemnaj TeMIepaTyp
¥ TOYHO paboTayii U B JKAPKUX OKeamHc-
KHX TPOMUKAX, U B MOPAX, IMOKPBITHIX
JbIAMH...

ITapramMeHT BBICAyHIIAJT TOKJIAMd
HrioToHa ¥ mOCTAaHOBUJ OOBABUTH HAa-
rpaay B OABAAIATDH ThICAY GYHTOB CTEp-
JIMHTOB 3a pelleHune IPo0IeMbl OIrpee-
JIEHUS JOJTOTHI B MOPE C TOUHOCTBIO 710
MMOJIOBUHEBI rpagyca. I1lo Tem BpemeHam
9TO OBLIN OTPOMHBIE TeHBI' — IIPUMEP-
HO NATHh MUJJINOHOB HBIHENTHUX TO0JI-
JIapoB. 3a [eJI0 B3SAJIUCh ¥ aCTPOHOMBI,
1 4acoBIMUKU. IlepBble HAKAIJINBAIU
HaOmoneHus 3a JIyHOM U ycoBepIleHc-
TBOBAJIX TEOPUIO €€ MBUKEHUS, UYTOOBI
JT1000# MITypMaH, U3MEPUB ITOJIOKEHUe
JIyHBI OTHOCUTEJIHHO 3BE3] U CBEPUB-
IIYCH C JYHHBIMY TaOJIUIIaMU, CMOT OII-
peesaTh MoJ0oKeHe KOpabJis B OTKPEI-
TOM OKeaHe.

Hapn «mipo61emoii JoAroThI» TPYAUICA
u :xou DiemcTuzi, HO OH ymMep, He 3a-
KOHUYUB fesa. Ha mocTy KOpoJeBCKOTO
actpouoma ero cmeHu I'ayteii. HoBbrit
HabJronaTes b 'pMHBUUCKOI 00cepBaTo-
puu 3HAJ, UTO [IJIS YCOBEPIIIEHCTBOBAHUA
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Yacoswux Jawcon Xappucorn (1693—1776),
co30aswiuil nepevili Mopckol xpoHomemp. Hn-
noecmpayua u3 kHueu X. Kynepau H. Xenbecma
«Hcmopus acmpornomuu».

TEOPUU ABWKEHUA JIYHBI HAIll CIyTHUK
HYKHO HAa0JII0AaTh KAK MUHIMYM BOCEM-
HaAIaTh JeT. ['ameio 65110 Torna 60Jb-
1Ie IIeCTUAECATH, ¥ OH IMOHUMAJ, UTO
IIIaHCOB 3aKOHYUTEH PA0OTy y HeTO HEMHO-
T'0, HO B3AJICA 34 [eJI0 C HTY3Ma3MOM.
3BE3abI OBIIU 6JIATOCKJIOHHBI K acTPO-
Homy: lanmeit Habmromasn JIyuy mo camoii
cMepTH, 00JbIlle TBAIIATH JIET.

Jleonapn dutmep (1707—1783) B
Poccun, Hxxeiime Bpamim (1693—1762)
B Aurnun, Anexcu Kiepo (1713—1765)
Bo @Ppaunnuu, Tobumac Maiiep (1723—
1762) B 'epmanuu, apyrue marema-
TUKW 1 ACTPOHOMBLI IOAXBATUIHN 9CTA-
deTy u cosmaau TabIUIBI TOJOKEHUA
JIyusr u Connma. CaMble TOUHBIE U3
HUX cocTtaBua Maiiep Ha OCHOBE TeO-
puu diinepa. Kema Maiiepa oTupasu-
Jia ero pykomuch B AHrInio, B CoBeT mo
moarore. Acrpouom Hesuir Mackenaiiu
(1732—1811) ycmemHo UCIBITAJ Ta-
o6suipr Matiepa B myTelecTBUM K OCTPO-
By Bapb6aznoc B Kapubckom mope, moce
yero OpUTaHCKUU MmapjJaMeHT mIpe-
MupoBaJ ditsepa u BIoBy Maiiepa 3a
acCTPOHOMMYECKOE pellleHue «IIpobJie-
MBI TOJITOTHI » .
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ITepeuviii xporomemp [Jxucorna Xappucorna paboman
XOpOULO, HO ObLL O4eHb 2poMo30KumM. Hanrwcmpa-
yus us knuzu X. Kynepa u H. Xenb6ecma « Hcmo-
pus aCmMpoOHOMUUY».

Mopckoil xpoHomemp, ymew,aouuiics Ha La00OHU.
Ha ezo cosdanue [Jancon Xappucon nompamun 30
nem xcusnu. Hanocempayusa us knueu « Kpamras
ucmopus HayKu U u3o6pemenuii».

MackesaiiH, KOTOPBIN CTaJ KOPOJIEB-
CKMM aCTPOHOMOM B TPHUIIATH TPU roja,
CyMeJI [OHECTH aCTPOHOMHYECKOe pellle-
HUe «IPO0JIeMbI HOJTOTHI» T0 KaMI0-
ro mrypmana. OCHOBBIBAsCh Ha TPyJdax
Maiiepa, M0OJIOLOM acTPOHOM 3aAyMaJ
u usganx B 1766 roxy «Mopckoit aabma-
HaxX ¥ acTPOHOMHUYECKIe d(eMepuabl Ha
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1767 r.» — KHUTY TAOJUI[, B KOTOPBIX
MPeACKa3bIBAJOCh IOJIOKEeHNEe IIJIaHeT
u JIYHBI Ha TOX BIIEPEN C MEPUOAOM TPHU
yaca. C uX ITOMOIIILI0 IITYPMAaHbI BCETO 3a
moJsiuaca Hab roaeHni 3a JIyHoii 1 pacué-
TOB OIPEJEJIANIN TOUHOE TIOJIOKEHUE KO-
pabua B Mmope. [[eBAHOCTO THICAY aCTPO-
HOMMWYECKUX HAOJII0IeHUT ClIeJIaJI 3 CBOIO
Kus3Hb Mackenaiin. Iloutu moaseka, 1o
caMoW cBOell CMepTH, OH BBIITYCKAJ exKe-
rogHblil « MopcKoi anbMaHax» , KOTOPHIH
BEPHO CJIYKIJI MOPAKAM, CIIacas UX OT PU-
¢oB u MeJsiei, 1 U3KAETCA IO CUX IIOP.

ITapanienbHO ¢ acCTpOHOMaMU HaJ
«IIPO0JIEMOIL JOJTOTHI» OUJIUCH U YACOB-
IUKN. Y3HAB IIPO OTPOMHYIO Harpamy,
o0eNaHHyI0 OPUTAHCKUM HapJaMeH-
ToM, I:xoH XappucoH, HOPKIMIUPCKU
IJIOTHUK U YaCOBIIWK, PEIIWJ IIOCTPO-
UTHh TOUHBIE MOpPCKUe uachkl. CeMb JieT
OH KOHCTPYHUPOBAJ CBOH XPOHOMETD
6e3 00BIUHOTO MaATHUKA. IlepBbIil ero
9K3EMILIAP MCHBITAJIN B IIYTEIIECTBUU
B Jluccabon B 1736 roxy. Yacer nmoka-
3anu cebs OTIMYHO, HO BECUJU OHU
35 Kr u ObLIM BBICOTOII IIOJITOPa METpa.
ITapmamMeHTCKasa KOMUCCUA Jajia YacOB-
UKy AeHbI'M HAa M3TOTOBJIeHHE OoJiee
KOMIIAaKTHOTO XpoHoMeTpa. Tpuamarb
JIET COBEPIIEHCTBOBAJ XapPUCOH CBOU
Yachel, IIOKA Te He CTAJM yMeIlaTbCca Ha
Janouu. IlepBbie MOPCKTE XPOHOMETPBI
OBLIM OUEeHB JOPOTU — IIPUMEPHO TPETh
IeHbI IIOCTPONKN BOEHHOTO Kopabia. Ha
HOBBIH XpoHOMETP XappPHUCcOHa OBLIO IO0-
JIYYEHO IOATBEP:KIeHNE, UTO ero MOXK-
HO KOIIMPOBATh U BBINTYCKATh CEPUIHO.
Toabko mocJe sToro, B 1773 roay, aur-
JUUCKUY mapIaMeHT BbIIAJ YACOBIIUKY
3acCJIy:KeHHYIO Harpanay.

Uraxk, «mpobeMy ZOJITOTHI» YAAIOCH
peniuTh 1 acTpOHOMAM, UM YACOBIIU-
kaM. OT 3TOr0 COPeBHOBAHUSA BHIUTDA-
Ju Bce MOpPAKU Mupa. OTnpasigach B
1768 roxy B CBOE mepBOE KPYTOCBETHOE
myrelrecTBue, Kanurtaln Kyk Ba3si ¢ co-
60if KonMio XpoHOMeTpa XappucoHa U
acTPOHOMMUUYECKUEe TAaOJIUIBI IMOJIOMKE-
Hud JIyabsl. OH yCIeurHo UCrioab30Ball
00a cmocoba ompeneeHuss KOOPAUHAT.
IInaBanme KopabJieii B OKeaHe CTAJIO T'O-
pasno GesomnacHee.
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noBectu JIbBa Kaccuna «Korgyur u
IITsambpanus» Ocsa, Miuaamnimnii 6pat
pacckasunKa, CIpalInBaeT JUPEKTOPaA
TUMHA3WUN:
— A ecoiu cJI0OH M BIPYT HA KMTA HAJe-
3eT, KTO KOro coopet?
— He 3Ha10, — MOCTHIJHO IPU3HAJICS

IUPEKTOP.

— HukTo He 3HAeT, — YTEIIUJ ero
Ocs.

Bompoc, BUAMMO, OTHOCUTCS K KaTe-
TOPUM «BEUYHBIX», IOTOMY UTO U ceiuac
ero MOYKHO YCJIBINIATh, XU HE TOJLKO OT
IeTe.

OpmHaxko mpobJyieMy HETPYIHO paspe-
IIUTh, JOCTATOYHO B3TJITHYTh HA pasMe-
PBI 9THX T'MTAHTOB: AJNHA CUHEr0 KUTAa
— 1o 33 meTpoB, Bec — 10 136 TOHH;
IarHa apprUKaHCKOTO CJI0oHAa — IO 7,5
MeTpa, BeC — [0 IIeCTH TOHH.

I pyroe mesio, 4To UM Herge BCTpe-
TUThCA OJA moequHKa. KcTtaTtu, Ha-

— Maiika! — BoCKIUKHYJT AHOpeii.
— Kax TsI MOKelllb TOBOPUTH O 0e3-
OMacHOCTH, ecau KanutaHa Kyka B ero
TPEThEM IIYTEIIECTBUM CHEJIU TY3eMIIbI
TaBaiickux ocTpoBOB?

— Hy, — ckasan Maiiki, — 310 ObLIa
He HayuyHasd, a... 9-9... JUILJIOMATAYEC-
Kas mpobiieMa. ACTPOHOMBI X YACOBIIIH-
KU cIejajiu TaK, YTOObI MODPSKU BCETAA
3HAJIU, Te OHU HAXOAATCS, a UTO U KaK
IeaTh, OHU JOJIKHBI peliaTh CaMMU.
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CKOJIBKO M3BECTHO, BOIIPOC IIOTOMY U
BO3HUK. POpMYJIUPOBKA «00phOa KUTA
CO CJIOHOM» BOCXOIUT K OMHOI M3 pe-
yeil KaHIIepa ['epMaHCKON MMIepuu
Orto o Bucmapka (1815—1898).
ToBopsa 0 HEBO3MOXKHOCTH KOHMIMKTA
mexay Poccueit u AHTIne, IOJIUTUK
ckasay: «IIpm BemeHUU BOMHBI MeEK-
Oy TAaKUME JBYMS MOIITHBIMU I'OCyap-
CTBAMU HU OJHO M3 HUX IO YHCTO I'€0-
rpa@uUecKuM OPUUYMHAM HE MOMKET
IPYroe MOAUYNHUT IIOJTHOCTBIO» , Mes
B BUAY, uTo Poccusas — BeJHMKasa CyXo-
nyTHad, a Bputanua — Belukasa Mop-
cKad gepsKaBbl. VI ;o6aBUI: «ITO CTOIh
JKe HeBO3MOJKHO, KaK CXBaTKa KUTa CO
CJIOHOM» .

Opunia DPOJIOB, 6uonor.

® KYHCTKAMEPA

— ACTpPOHOMEBI 3a JIIOLOENOB He OT-
BeuaioT! — coraacuisachk ['amares.
YecTHO IPU3HATHLCHA, OHA HE OUEHb I10-
Haaa opo Jlyuny u goarory. Ila u mop-
CKOM XPOHOMETP Pa3MepOoOM C JIAZOHb
B3POCJIOT0 UeJIOBeKa II0KAa3aJICA el Be-
JINKOBATBIM.

«TPYAHO KUJIOCH STUM JPEBHUM JIIO-
IsaM!» — B3IOXHYJIA IeBOYKA, IIOKOCUB-
IICh Ha CBOM KPOXOTHBIE 1 OYE€HDb TOY-
HbI€ 3JIEKTPOHHBIEC YaCHUKH.
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HAYRA H sRH3HD

BO BJIAGTH
GEYEHMU

Mnockue KpuBbIE, B YaCTHOCTUN
KOHUYEeCKNe Ce4eHUs — SJIIUNC,
napabona v runep6ona, c aHTU4-
HbIX BP€MEH UCNOMNb3YIOTCH AN

peLueHus Lenoro psaa 3apav,

B TOM 4YuCJie NPeaJyioXXeHHbIX B
npeabiayuiem Homepe. OTBeTbl Ha
HUX MOMOrYT NPOBEPUTb NPaBUJib-

HOCTb BalUUX PeLUEeHNIA.

APEBHSAA POrYJIbKA

WV HCTPpYMEHT A1 IOCTPOEHUA ABYX U
0oJiee OKPYIKHOCTEHM Pa3HOTO pajwmyca,
OYEBUTHO, NOJKEH IIPEACTABIATEL COOOM
IUPKYJIb C HECKOJIBKUMY HOKKAMU, YKC-
JIO, MECTOIIOJIO}KEeHME U JJIUHY KOTOPBIX
MOJKHO IIPU HEOOXOAMMOCTY U3MEHUTh.
JlBe mpocTeiinmme KOHCTPYKIIUY ITOKa3a-
HbBI Ha puc. 1.

ITocTpouTs OKPYsKHOCTH PA3HOTrO pa-
Iuyca MUPKYJeM ¢ PUKCHPOBAHHBIM
pacTBopoM Mo:kHO Tak. CHauasa ciaeny-
eT HAauepTUTh OKPY:KHOCTL Ha Oymare,
KaK OOBIYHO, 3aTeM MPUIOAHATH KOHEI]
LIUPKYJISA U1 OII€PETh ero, CKasKeM, Ha Ky-

Cum. «Hayka u :xusas» Ne 5, 2012 r., c. 91.
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I'peueckas ampo-
Pa, u3zomosnennas
6 X gexe 00 H. 3.

OUK, a IPYTUM
KOHIIOM OIIH-
caTh elle ONHY
OKDPY'KHOCTH
— oHa Oygxert
MEHbIIIEro pas-
mepa (puc. 2).
Bropoii crtoco6
— HaAYepTHUTH
OKDY’KHOCTB Ha
MOBEPXHOCTH
GUrypsl, B cEUeHNN KOTOPOI OHA MOKET
MMOJIyYNTHCS: HAIIPUMED Ha IIape, KOHY-
ce (puc. 3) nIu WHOM IIOIXOAIIEM TeJie
BpaIleHNsd.

C [IOMOIIBI0 TAKMX HEXUTPHIX IIPUEMOB
¥ TIPUCIIOCOOJIEH N JIETKO HAaHECTU PUCY -
HOK M3 KOHIIEHTPUUECKUX WU IIepeceKa-
IOIUXCA OKPYKHOCTEH U IyT, HAIIpUMeD,
Ha VIMHAHYO tocyny. [logo6HbIe y30PHI
(1x Ha3BIBAIOT IIUPKYJIbLHBIMU) BCTpeUa-
JOTCA Ha MHOTHX JPEBHHUX COCyIax, Ha
X IIOBEPXHOCTYU BUIHBI Jake OTMETKH
oT ocTpusa MUPKyIA (doto 4).

AOrAIKA TAPTAJIbU

IIpu oTcyTCTBUM COMPOTUBICHUS BO3-
IyXa AIpo, BRIMYIIEHHOE U3 IMIYIIKU CO
CKOPOCTBIO V,, TIO]] yTJIOM O K TOPUB0HTY,
IBIMKETCA o mapaboJie, BETBU KOTOPOIi

HamnpaBJIeHbI BHU3:
y= tga-x—% -x‘,
2v," cos” a
rie g — yCKopeHue CBOOOIHOTO mmaje-
HUA.

Opaunara Touku najenus agpay, = 0,
Torga abcuucca 3TOM TOYKU, TO €CTh HC-
KOMOE PacCTOAHIE _ vg-sin2a

g
JTa BeJIMYMHA JOCTUTAET HANUOOJIBIIETO
3HaueHusa npu sin 2o = 1, uau 20 = 90°,
o = 45° (puc. 5). 3HaUUT, pe3yabTAT, IO~
ayuenubli Hukkoso Tapranbeit skcie-
PUMEHTAJIbHO, IPABUIBHBIH.

Iobaeum, uto sin 2a, = sin (180° — 2a) =
=gin 2 (90° — ).

ITO 03HAUAET, UTO ABa ApA, BRIMYIIEH-
HBI€ U3 TYUIKU O YIJIaMU, JOTOJHAI0-

«Hayka n ;kuann» No 6, 2012.



YMA IMAJATA

MNAPABOJIA
5 y BE3OMACHOCTY

45°

0 Xy x

mumMu apyr apyra no 90°, Hanpumep 30°
u 60° monaxyT B ogHY TOUKy. U e1mie onuua
WHTepecHBIH (pakT. Eciu paccmoTpeThb
BCE TPaeKTOPUU, KOTOPbIe MOJIYUAIOTCS
[pY HAYQJIBbHOU CKOPOCTH ANPA V, U yT-
aax 45° < o < 90°, To oHM OYAYT KacaThb-
Cs OTHOI IMHUY — U 3TO TOXKe ITapaboial
Eé naspiBaior mapab0.10ii 6e30macHOCTH
(puc. 6). Hu B Kakoii 0606EKT, HAXOL -
muiicA 3a mpeaeiaMu OTPaHUYEHHOI e10
o0J1acTi, CHAPAI He MOMmaeT.

MHCTPYMEHT 1A BUH4U

Ecau yron mexay ocbio KoHyca u 00-
pasyiolieii paBeH yIJIy MeXKAY CeKyIIei
ILJIOCKOCTBHIO U OChIO KOHYCA, TO B ceue-
HUU TOoJayuuTca napabosa. Tak Oymer,
B YaCTHOCTH, MIPU IepeceueHnn IPAMOo-
YTOJILHOTO KOHYyCAa IJOCKOCTBLIO, IIEep-
TeHIUKYJIIPHOI ob0pasyiomiei (puc. 7).
ITO CBOMCTBO MOACKA3BIBAET, KaK M3-
TOTOBUTH mapaboanuecKuii MUPKYJIb.
Koncrpyknusa gomxHa nMeTh JBe HOXK-
KH: HeIIOJBUKHYIO, OIIOPHYIO (IIpeacTaB-
JIsieT 0Ch KOHYyCa), M BPAaIaoIyCs,
COCTAaBJIAIONIYIO C Hell yroJ 45° (urpaet
poib oOpasyiolreii, a TouHee, e€ 0OTpe3Ka
OT BEPIINHBI KOHYCA O JUHUY CEUEHU).
IlepBasa HOXKKA — PUKCUPOBAHHON AN~
HBI, BTOpas — IIepeMeHHOI1; 110 CyTH, 3TO
TPy6OUKa, B KOTOPOH CBOOOTHO CKOJIB3UT
CTep)KeHb, pucyd mapabosy. TakoBa u
KoHCTPYKIuA Jleomapao na Bunuwm, Ko-
TOPYIO OH YKPEIUJ Ha TPEeHOTe.

Bo ®popennuu, B8 Mysee ucropuu
HayKW, IIpeAcTaBieHa AelcTByoas
MOJeJb MUPKYJIsd, U3TOTOBJIEHHAS B
2001 roxy mo sckusy JleoHapmo ga
Bunuu (puc. 8). [lapa6osa uepTurcs Ha
JurcTe 6yMaru Ha HaKJIOHHOM IIJIOCKOCTH,
TIapaJjyieIbHOM OMHOM 13 « HOT'» TPEHOTH,
TIPUYEM B IBa ITara: CHAYaJIa OJHA BeTBb,

«Hayka n skuanb» Ne 6, 2012,

3aTeM Apyras, HAUMHAA C BEPIIUHEI.
Crep:KeHb COCKATIb3bIBAET BHU3 IO TS~
JKeCTHI0 COOCTBEHHOTO Beca U Beca IIpU-
KPEeIJIEHHOTO Ha HUTKe I'Py3a.
Ho6aBuM, 4TO KOHCTPYKI[UA COBEP-
MIEHHOT0 IIUPKYJIA aHAJIOTHYHA TOH, UTO
npugymas Jleorapao qa Bunuu, Ho Gosee
MOOMJIBbHA: OHA IT03BOJISIET BADhUPOBATH

[ S S

N (\3 /,,

-

YTJIBI MEXKIY OChIO KOHYCA ¥ 06pas3yoIei
U MEXJY CeKyIlel IJIOCKOCTBhIO U OChIO
KoHyca. MHBIMU cJIOBaMU, BCeTIa MOXK-
HO HAaKJOHUTH OIMIOPHYIO HOKKY K IIJIOC-
KOCTH JIMCTA IIOJ OIIPeJeJEHHBIM YIJIOM
¥ BBIOPATb PAcTBOP MUPKYJIA TaK, UTO-
OBl HAUEPTUTD TO WJIN NHOE KOHUUYECKOe
ceuenne. OMHAKO Ha IPaAKTHKe yaoOHee
MOJIL30BATLCA CTAIMOHAPHOI MOJEJIbIO
¥ U3MEHATH IIOJIOMKEeHIEe CeKyIIeli mIoc-

KOCTH.
Hatanba KAPMYLUUHA.
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ITamamruk (u ezo demaanv) A. I1. I'an-
Hubany u ezo 6elUKOMY NPABHYKY
A. C. ITywruny.

Ifeproeb Ceamoii Ilapackesvt Ilamuu-
ubl, 8 komopoi kpecmuau I'annubana
u 6enuanca colh noama, I'puzopuil
Aunexcandposuy ITywKuH.

|
|
]

oy
BRI e
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T'ep6 I'annubanos.
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B

FTAHHMWBAA W TV INKWH BI
BMABHIOCE

Cepreii CMUPHOB, xynoXHUK-pecTaBpaTop BbiCLUEN KaTeropuu,

FocyaapcTBeHHblii QpmuTtax (CaHkT-MeTepOypr).

Pa3 B Tpy roga B CTONULY O4HOU U3 Npun-
6anTuiickmux pecnybsimk Cbe3xaroTcsl crieum-
aNmMCTbl OOMEHSITLCS OMbITOM 10 COXPAHEHMIO
KyJIbTYPHOIro Hacneavs. B camom Havane masi
2011 roaa B BunbHroce cocTosiiach o4epenHasl
KOHGepeHUums, Ha KOTOPOU cobpasnncek Kosniern
un3 ctpaH lMpnbantukn, a Takxke n3 PyMbiHUY,
Uranun, UcnaHnm n gaxe vn3 NMHann. Yectb
BbICTYNUTb HA KOHGEPeHLUn ¢ A0KIaA0M bbina
npenocTas/ieHa v MHe.

M €Hd BCTPETWUIN APY3bs, KOTOPbIX § HE BU-
nen6onee agaguatn net. HaHetepnenu-
Bblii BONPOC: «4T0 HOBOro B BunbHioce?» — 6bin
OTBETHBbIN: «A Bbl BUOENN PYKN?» [JONrO 1 HE MOT
NMOHATb, 0 YEM peYb, NoKa B OAMNH U3 AHEN, KOrAa
OblN HEMHOIO CBOBOAHEE, HAKOHELL, HE YBUAEN
NamsaTHUK B BUAe AByX 60nbLumnx 6pOH30BbIX
NOOHATLIX KBEPXY PYK. Ha NafoHu npason pyku
n306paxéeH npodunb MaHHMOana, a Ha NeBoW
— npodwunb ero npaeBHyka, HOro AnekcaHapa
MywknHa. ABTOp namMATHMKA — NIMTOBCKUNA
ckynbentop Butaytac Hanvearika.

«MbI OTKpBLIBaEM MEPBbIVI B MUPE NMaMSITHUK,
C KOTOPOro B ryia3a Apyr Apyry CMOTPSIT ABa
BEJIMKUX CbiHa Poccun — npaaen vi npaBHYK,
Bblgamowmnics Apan v reHnasnabHbii [1037»,
— NPO3BYYaN0 Ha OTKPLITUN NAMATHUKA.

B ueHTpe ctaporo BunbHioca HaxoouTcs
HebonbLIaa KpacmBas LLepKOBb, OKPYXEHHas
YIOTHbIM cafoM. B rnyGuHe capa v ycTaHOBREH
namsaTHUK. OH CMMBONN3NPYET CNIETEHME ABYX
BEJIMKMX POAOBbLIX BETBEM — MaHHMbGana, cnoa-
BuxHUKa MNeTpa |, n Anekcangpa NywknHa, Be-
JIMKOro N03Ta, APEBHME NPELKN KOTOPOro ObLiv
eLé copatHukammn AnekcaHapa Hesckoro.

Psnom Ha 6poH30BOIM Tabnnyke BbiCEYEHbI
cnosa:

«lepkoBb CB. MapackeBbl B BunbHe
(coBp. BunbHioc). Jlerenga rnacut, 4To Uep-
koBb CB. Napackesbl [aTHMLbLI NOCTPOEHa Ha
MecTe CBATUNMLLIA sA3blueckoro 6ora Parytuca
B 1345r. OHa cropena, un B KoHue XVI B. Ha
9TOM MeCTe OTCTPOEHa KaMeHHasi LLePKOBb.
B 1705 n 1708 rr. uapb NéETp | nocewan oT-
pecTaBpMpOBaHHYIO LLEPKOBb M OKa3an en
0Cco0byt0 YeCTb: MOAaPUI 0TOBPaHHbIE y MOGEX-
[OEHHbIX LWBeoB 3HaMEHa. CyLLLeCcTBYET Takxke
npenaHue, yto MNéeTp | kpecTnn 3gecb Nnpagena
AnexcaHgpa lMywkuHa MNaHHnbana. B XIX B.
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LLlepkoBb pa3pylunnach, a B 1864 r. eé Boc-
CTaHOBW/ N NEPECTPOUIT B HEOBN3AHTUNCKOM
cTune pycckum apxmtektop H. Harvt».

MNb6parvm, BOCbMUIETHUI Manbymk, Mnag-
UM CbIH BNageTeNlbHOro KHA34, Obln ¢ apy-
r’MMW 3HATHLIMUM IOHOLWAMM OTNPaBAEH U3
Odumonum B KOHCTAHTMHONONb B Ka4yecTBe
3a10XXHNKa NOCe KPOBOMPOJAUTHOW BOMHbI
¢ Typuwneii. B 1696 rogy ero nomecTtuam B
cepanb, otkyga B 1705 vnu 1706 rogy nocon
CaBBa Pary3nHCKU «TaliHbIM N OTHIOAb HE
6e3onacHbIM cnocobom» (cnoBa lyLukuHa)
nepenpaswun ero B Mockay B nogapok lNetpy .
Llapb nto6un BCskme peakocTu n Kypbeabl. OH
[epxan v Nnpexzae «apanos».

Mb6parnm npuHan npaeocnasue. Bocnpu-
eMHMKamMu ero 6b1nmn poccuinckuii uapb MNETP
AnekceeBuny, 0aBLUNK KPECTHUKY OTYECTBO, U
nonbckas Koposiea dbeprapamHa bpanaeH-
Oypr-baripelitckas, cynpyra Asrycra ll.

B LepKoBHbIX AOKYMEHTax Masnbymk 3anmcaH
kak MéTp MNeTposBuny MNMeTpoBs, HO OH He Xenan
Ha3blBaTbCHA HOBbIM UMeHeM. Lapb, Bnas
YNOPCTBO KPECTHMKA, paspeLumnn eMy Bnpeab
NOANUCLIBATLCSH B AOKYMEHTax AGpamMom (unu
M6parnmom) MeTpoBuyem.

MHoro no3sxe, korga B 1742 rogy Abpam
MeTpoBm4 ObI1 Ha3Ha4YeH PeBenbckum (TannmnH-
CKMM) KOMEHOAHTOM U Kyl B OCTOHUN UMEHME
Kapbsikiona, oH B3sn cede pamunnumio MaHHuban n
rep6-ambnemy ¢ adbpUKaHCKMM CIOHOM. Pamn-
nvs FaHHWGaN NPUHAANEXUT HETUTYNIOBAHHOMY
OBOpPsiIHCKOMY pogay. 'epbbl-ambnembl Obinn B
o6blvae y HepPOAOBUTLIX ABOPSIH, HE MMEBLLNX
damunnbHoro repba. CoxpaHuncs akBapebHbI
puycyHoK rep6a MaHHW6anoB. Ha HEM M306pakEH
CJIOH, HECYLLINI HA MOAYLLKE KHSXXECKYHO KOPOHY
(10 >Xe n30bpaxkeHme ObII0 BLIOUTO M Ha NevaTu).
CnoH yka3biBan Ha adprKaHCKOE MPOUNCXOXAEe-
Hue obnapaTenelirepba, a KOPpoHa — Ha TO, YTO
VX NPeaKy OblIN KHA3bSIMU.

B 1709 roay M6parum yyactesosan B lNon-
TaBCKOM CPaXeHWu, a 4epes3 HeCKOoJIbko NeT
MNéTp nocnan ero Bo ®paHumio yuntbes. N3yuns
BOEHHOE MCKYCCTBO, apTU/NIEPUINCKOE N UHXE-
HepHoe Aeno, natbiHb N GPaHLY3CKNA A3bIK,
MOJ1040M CreumanucT BepHyncs B Poccuio. B

©® OTYU3HbI CIABHBIE CbliHbI

93



Hemu IlywrxuHa — pPUCyHoOK u3 aavboma
H. H. ITywKxuHou.

1723 rony ero onpenenunu B NpeobpaxkeHcKui
MoK MHXEHEP-Nopy4MKoM 6ombapampckomn
POThbI, KANUTAaHOM KOTOPOI Obln caMm Liapsb.

B Hauyane 1731 ropa N6parum MeTpoBuny
xeHuncs B Metepbypre Ha Pernne Kpnctu-
He LLIéGepr, 0T KOTOPOM UMeN oaMHHaALATh
netein. OanH n3s ceiHoBen, Ocun, cTan OTUOM
Hapexabl OcunoBHbl MaHHMOan, matepu
AnekcaHpgpa Cepreesuya lMywknHa. Tak oT
npesa NaHHMbGana oTnoykoBanacb BETBb BE-
JINKOTrO PyCCKOro noara.

MocnenHue rogbl FaHHWMOaN NPOBEN B UMe-
HuM Cyinpa nog Metepbyprom, rae no pac-
nopsixxeHuto Ekatepunsl Il Bnepsble B Poccun

Pomozpagus cemvu I'puzopus Anexcanoposuyia
ITywwxuna. IIepasie 200v1 XX gexa.
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ITopmpem wonoeo I'puzopus Ilywkuna us anvboma
H. H. ITywkxuHot.

Ha4yan BblpalLmMBaTh KApTOdENb, pacnpocTpa-
HUBLLMIACA 3aTEM MO BCEWN CTpaHe.

Ymep Ubparum Metposud 25 mas 1781 ropa
B CBOEM MMEHUU, rae 1 Obll MOXOPOHEH.

CnycTta noytn 190 neT nocne kpeweHus
Mbparmuma, B npeaMecTbe BunbHioca (Toraga
BunbHO) nocenuncs ero npanpasHyk [puro-
puii AnekcaHapoBud MywknH (1835—1905).
Ho uyTb paHbLue, 24 okTa6ps 1883 roaa, B Tom
Xe xpame, B KOTOPOM KpecTunun MaHHnbana,
[puropuii AnekcaHgposud MNyLwKKH BEHYanNcs
¢ Bapapoin MenbHMKOBOW.

Kak n3BecTHo, y A. C. lNylwknHa poannoch
4yeTBepo AeTen. B wyTky oTew HadbiBan Ux no
nopsaky poxaeHus: «Cawka, Mawka, Npuwka
n Hatawka». [leTn naobpaxeHbl Ha USBECTHOM
pucyHke B anbbome Hatanuu HukonaeBHbI.

CnycTs aBa AHs Nocne pOXAeHUs TPETbEero
pebéHka, 16 maa 1835 roaa, MywknH nucan
cBoen Téwwe, H. N. NoHyaposon: «Munoctmneas
rocyfapblHa maTywka Hatanusa MBaHoBHa,
VIMEIO 4eCTb No3apaBnTb Bac co BHykom Mpu-
ropmem 1 npenopy4nTb ero Bawemy bnaro-
pacnonoxeHuio». M Mane4nky Aanv B 4YeCTb
npeaka MywkmHblx, 6ospuHa Mpuropus MyLwuku,
ObiBLLEro B XV BeKe NCKOBCKWM BOeBOAON. Hepes
nonTopa roga noat nornd Ha ayanu, 1 Bocnuta-
HMeM geTten 3aHManach Hatanusa HukonaesHa.
O6a cbiHa okoH4MnK BTopyto MNetepbyprekyio
rumHasmio. OTkpbiTas B 1805 roay, ata rmmHasuns
paboTaeT oo cux nop. Janee 6parbs noCTynmMam
1 OKOHYMNM MNaxecknii Kopnyc (B HEM cerogHs
CyBOpOBCKOE yunnumLe).

[puropuii nocne TpuHaguaTn NeT BOEHHOM
CNyX06bl B YNHE NOAMNOJSIKOBHUKA BbILLEN B OT-
cTaBky B 1865 rogy n nocenuncs 6e3Bble3gHO
B POOOBOM MMeHUN — cene MuxanoBCKOM.
3necb oH npoxmn 30 neT, 6611 NepPBbIM XPaHUTE-
nem n pakTnyeckn cospatenemM myses-ycaab-
6bl cBoero otua A. C. MNywwkunHa B CBATOropbe.
"puropuii AnekcasngopoBuUY XEHWUIICH NULLL CO-
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poka BOCbMU NET OT poay. Ha
6any B NeTepbypre, B Ha4yane
1880 roga, OH NO3HAKOMWIICH
c Bapsapoin AnekceesHol
MesnbHukoBon. BeHyannceh oHn
B 1883 roay B BunbHo (Bunb-
HIOC), B MPaBOCIaBHOM LLePKBU
CeaTor Napackesbl MGTHULI.
Bckope nocne ceagbbbl MO-
NOO0XEHbI yexanu B Muxan-
NoBCKOe U xunn Tam go 1899
ropa. Bapsapa AnekceeBHa
CTana akTMBHO NOMOraTb MyXy
coxpaHaTb Muxannosckoe,
Moruny lNyLikrHa, LOMUK HSHN
ApvHbl POONOHOBHBI.

B kaHyH 100-neTHero o6unes A. C. Myw-
KMHA noymTaTenu noata obpaTunmchb K ero
MAagwemMy CbiHy C NpeasioXeHnemM npoaatb
MwuixannoBckoe rocyaapcTBy «Ans COXPaHEHMUS
€ro B naMsiTu N0TOMKOB>. PeleHne Mpuropumio
AnekcaHapoBMYy 4anocb Henerko. OH ycTynun
HacToM4YMBbLIM NpocbBGam. CoxpaHnIock BOC-
MOMUWHaHME, 4TO, «MPOLLAACb C paMUIbHOMN
ycaabbo, NOKJOHUICS HA YETbIPE CTOPOHbI:
LOMYy, poLLe, caay v Mmorune otua. «lpowarre,
MUnble MOW, HaBceraa!»

"puropuin Anekcangposud n Bapeapa Anek-
ceesHa lNyLwknHbl yexanu nog, BunbHo, B UMeHve
Bapeapbl AnekceeBHbl — Mapkyyait. 3aecb 1
nposén Mpuropun AnekcaHaposuy nocnegHve
LLIEeCTb NET CBOEN Xu3HW. XeHa puropus Anek-
CaHOpOBMYa Nepexuia ero Ha Lesbix TpMaLaTh
net. B rogpl nepsoin HemeLkom okkynauum Bap-
Bapa AnekceeHa Obinia B MNeTporpane, cnyxuna
cecTpori munocepaus. BepHyslumcs B 1917 roay,
OHa 3acTasia MMeHME Pa30PEHHBIM: BbIPyOeHO
MHOIO fieca, NCMOPYEH Nnapk 1 caf, COXKEHO
HECKOJIbKO [ad, KOHIOWHS. M3 goma nponanun
KapTUHbI, KHUM, KOMIEKUMSt OXOTHUYBMX TPODEEB
I". A. TlyLLKMHA 1 MHOTO LIEHHbIX BELLEN.

[o ceoen koHumHbl B 1935 rogy Bapsapa
AnekceeBHa 3a60TuIaCk 0 TOM, HTOObI He yracna
namsiTb O BEMKOM No3Te. Ha Teppmtopun CBO-
€ro UMeHnsi oCHoBasia HebOoNbLLIOW My3eli-3a-
nosegHuvK. B eé 3aseLLaHnv rosopunock: «Jom
B Mapkyy4ai He MOXeT OTAaBaTbCs BHAMbl U
B apeHy, a Bceraa AoKeH ObITb B TakOM CO-
CTOSIHUM, B KAKOM HaXoamMTCs Tenepb, Npy MOen
>XX13HW, fabbl B UMeHun Mapkyyaii coxpaHsinach
1 6blna B NONEYEHNM NaMsITb OTLLA MOErO MyXa,
Benukoro Noata, Anekcangpa Cepreesuya MyLu-
KWHa, 1 abbl paBHO LEHTP MMeHusa Mapky4aii,
KaK 1 HAXOAALLMNCSA B HEM XWIOM JOM, B [OKa-
3aTeNnbCTBO €ro namsTn, Bceraa Cnyxua NnLlb
KYSNIbTYPHO-NPOCBETUTENBLCKUM LIENSIM>.

Ewé B 1903 rogy cynpyru MNyLwkuHbl npu-
CTYNUAN K CTPOUTENIbCTBY YaCOBHU B Napke
nmMeHusa Mapky4an, Ho 'puropuin AnekcaH-
APOBUY HE O0XUNT OO0 OKOHYaHUA CTpouTesib-
cTtBa. Haarpo6HbIn NaMATHUK Ha MOTUIIE MyXa
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Lom-myseit Mapryuail, umenue I'puzopus u Bap-
eapul ITywKuHbLX.

Yacoena Ceamoil Bapeapvl U mMozuna cynpyzoe
ITywrurblx HA cemeliiHom Kaadouue Mapryyaii.

npoekTuposana cama Bapsapa AnekceeBsHa.
CerogHs 970 nx o6wmii namaTHuK. OH cToUT
Ha BbICOKOM XOJSIMe Mepes, BXOAOM B YaCOBHIO
CesaTon Bapsapebl.

A noceTtun Mmysen-3anosegHuK Mapky4arn B
cTtapom napke. [Npowén no Bcem 3anam, npu-
COEONHMBLLNCH K 9KCKYPCUM IPYyMMbl BUIbHIOC-
CKWX LLIKOJIbHUKOB. [1OTOM BEPHYJCS K YHaCOBHE
1 NOKJIOHWUIICA MOTWJIe CbiHA BENIMKOIo No3aTa,
puropusa AnekcaHapoBuya, 1 ero XxeHol Bap-
Bapbl AnekceeBHbl MNMyLKNHBIX.

9 ybenmncs, 4to B BunbHioce 4Tyt namatb
BENINKMX NIOAEN BCEX HAPOAOB.

®oro aBTOpA.
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® C 1976 ropa B Kanudop-
Hum (CLLIA) paboTaeT My3ei
6aHaHoOB. 34ecb cobpaHo
0K00 17 TbICAY 3KCNOHATOB,
OT NpeamMeToB oaexapl, 00y-
BW 1 rancTykos ¢ 6aHaHOBOM
Temon B opopmaeHum oo
Urpyliek, Nnocyabl, KaHue-
JNISPCKMX TOBAPOB, OTKPbITOK
1 cyBeHnpoB B dopme BaHa-
Ha U ¢ ero n3o06paxkeHneM.
MonobHsbI, HO MeHee Bora-
Tbih My3ei (4000 akcnoHa-
TOB) CYLLLECTBYET M B LWUTATE
BalwuvHrToH.

@ ocTu 1 xuTenn 6puTaH-
ckoro ropoga YnHgepmMmup
HepaBHO OblIM O03agaye-
Hbl CTPAHHbLIM SABNIEHUEM:
B HECKONbKUX KBapTanax
ropona nepectanu genic-
TBOBaTb aBTOMOOUbHbIE
KoY, ANCTAHLUNOHHO 3a-
nupatouire n oTnupatoume
3amMKku ggepei. 3amkn 1nbo
He pearnpoBanu Ha pa-
OnocurHan c knwda, nmbo
3anuMpanncb UM oTKpbl-
BafMcb 6€3 BCAKOr0O CUr-
Hana. CHayana rpewunnum
Ha dunsnyecknin pakynbTet
MECTHOro yHuBepcuTeTa,
rae NnpoBOAMIINCE OMbIThl C
pagmoBonHamu. Ho nocne
ONVUTENbHOrO paccneno-
BaHMsA oKkas3afloCb, YTO B
OAHOM M3 Kade B LeHTpe
ropoga opuuymaHTam pas-

hanu nnaHweTHble KOM-
nbloTepsbl (CM. GOTO), 3akas
C KOTOPbIX HEMEAJIEHHO
nepenaéeTcsa Ha KyxXHIO no
pagnokaHany. VIx curHa-
Nnbl U CO34aBanm nNomMexu
aBTOMOOUIbHBIM KJlOYaM.
MnaHweTbl nepeHacTponnu
— W HENpUATHbIN GeHOMEH
nponan.

@® ABCTpanuiickme reHe-
TUKM C MOMOLLBID FTEHHON
VHXEHEPUWN BbIBENN HOBBIN,
0COBEHHO XIy4unii CopT nep-
ua. Mo wkane CkoBunna
(cMm. «Hayka 1 xun3Hb» N2 3,
2009r.) HOBbIW
copT HabupaeT
1463 700 ean-
HWL, Y4TO MOYTU
B ronTopa pasa
6osblue, Yem Y
npeabiaywero
peKkopaHOro
nepua. MNMona-
haHue cnenos
ero coka B
rnasa unm Ha
KOXY OKONo
rna3 npuBOAMT
K BPEMEHHOM
cnenote. lMpwn

M3roTOBJMIEHMM COYCa U3 3TO-
ro nepua nepcoHan Hage-
BaeT KOCTIOMbl XMMUYECKOMN
3aLmnTHI.

@ Pekop NpoaomKUTENb-
HOCTWM 60APCTBOBAHUS Oep-
XuUT ¢ 1965 ropa amepurkaHel,
Panpun NappHep. B Bo3pacte
17 net oH ogHaxapl yTpOM
NPOCHYNCS — W MOYTU OOVH-
HapuaTb AHen, 260 yacos,
COH ero He 6pan. Korpa oH
BCE Xe nér cnatb, TO CMOr
BbiCNaTbCs BCero 3a 14 va-
COB.

@ [pynna aHrMNCKnX aKo-
noroB npepnaraet 06710XnTb
crneumanbHbIM HaNoOrom Ku-
HOCTYOUWN N TenekaHanbl,
CHUMawLwme dbunbMbel 1 ce-
puanbsl 0 XMBOW Npupoae.
OTM KapTUHbI NPUHOCSAT aBTO-
pam OrpoMHble AeHbrn. Ha-
npumep, «MapLu MIMHFBUHOB»
cobparn B npokarte no BceMy
Mupy 127 MUNAMOHOB Jon-
napos. byget Tonbko cnpa-
BEOJINBO, FOBOPAT 3KOJIOrU,
€CJ/ 4acCTb A0X0A0B MONOET
Ha OXpaHy npupoabl, TEM
6osiee 4TO CbEMKN OOLIYHO
NMPONCXOANAT B 3aNoBEeOHU-
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Kax, 3akasHukax unm npo-
6/1eMHbIX panoHax, KOTOPbIM
TpebyeTcsa oxpaHa.

@ Couuonorm us yHmeep-
cuteTa wtaTta Hebpacknu
(CLLA) nayyumnum nnnioctpa-
LMW K Ty4LLINM aMePUKAHCKUM
DETCKUM KHUram, nony4yms-
UMM MPECTUXHYIO NMPEMUIO,
KOTOpas BblAAETCH eXErogHO
¢ 1938 ropa. lNpocmoTpe-
HO 6onee 8000 kapTUHOK B
296 KHMrax, NnPeMMpOBaHHbIX
BN10Tb 40 2008 roaa. Y4éHbix
MHTEepecoBasno, HaCKoJbKO
4acTo B KHMXKax nokasblBa-
10T AETAM XUBYIO Npupoay.
Okasanocb, 410 ¢ 1960-x
ronoB MAET yMeHblUeHne
Konn4yecTBa M3obpaxeHuni
OVKMX XMBOTHBIX, @ Ha Npo-
TskeHun nocnepgHux 70 net
C KaxabIM rofloM B OETCKUX
KHWXKKaX PUCYIOT BCE MEHbLUE
1 OMALLHNX XXVBOTHBIX, flaXe
cobak u kowek. C cepeanHbl
1970-x rogoB MnnlCTPaTo-
pbl BCE pexe obpallarTcs K
M300paxeHNt0 HETPOHYTOM
NPMPOAbI 1 BCE Halle pUCyoT
ropoackuve nemnsaxm. ABTopbl
nccnenoBaHus oTMevatoT,
4TO C 3TUMK NpoLeccamm
coBmnas cnajgMaccoBOro 9Ko-
NIOrMYecKoro OBUXEHUA B
CLUA 3a nocnegHue 10 ner,
HO MMEeEeTCH Nn TyT npsimas
NPUYNHHO-CNEenCTBEHHASA
CBSI3b, WU KHUTU NPOCTO
oTpaxalT U3MEHUBLUMECS
MHTEpECHI AeTen (ropoackoe
HaceneHue B CLUA cenvac
npeobnagaeT Hag, CenbCknM),
OCTaETCS HEACHBIM.

® [lo 1995 roga amepu-
KaHCKNM NnBoBapam 3anpe-
LanoCh ykasbiBaTbh HA CBOEM
npoaykTe coaepXaHue anko-
rons. 3anpeT Obin BBEOEH,
Korga nvMBo paspeLunnu no-
cne OTMEHbI CyXOro 3akoHa.
MpaBnTENBLCTBO ONacanocsk,
4YTO Mexay NMBOBapamm Hau-
HETCS roHka 3a rpagycamm.
Jo cux nop Ha HEKOTOPbIX
aMepuKaHCKMX Mapkax nmea
KPEernocTb He ykasaHa.

@ [MonoBvHa NUTLEBOW COAbI,
nponasaemoi B CLUA, pac-
Kyrnaetcsa pepmepamm g ne-
YEeHUst U3XKOru y Kopog. [leno
B TOM, YTO CJIOXHbIA XXenya0K
KOpoB npucnocobneH ans
NUTaHUs TPABOM, a X KOPMSIT
3epPHOM KYKYPY3bl 1 CUSTOCOM
— Tak JelleBne, OT4ero y Ko-
POB BO3HUKAET U3Xora.

®oTo TaTbsHbl 3UMUHOM.

@® Cobaka ¢ camMbiMU OJINH-
HbIMU yWaMu, XUByLLas B
ropogae boyngep (CLLUA), no-
nana B nocnegHee nsgaHve
KHnnrn pekopnos 'vHHecca.
OdnuHa npaBoro yxa 34,3
caHTumeTpa, nesoro — 31
caHTUMeTp.

@® [lepBoe MecTO B Mupe
no NoTpebNeHN0 MaKapoH-
HbIX U3OeNnin 3aHNMaeT,
ecTtecTBeHHo, Ntanna — 34
KunorpaMmma Ha Aywy Ha-
cenenvsa B rog. Ha BTopom
MecTe BeHecyana — 16 ku-
norpammoB. B Poccuu Ha
OyLy Brog npmxoamrcsa 5—7
KWUNOrpamMMoB.

@® HeoObluHas adepa pac-
kpbiTa B Kntae. Hekas cy-
npyxeckas 4eTta npeanarana
yepes MHTEPHEeT YyY4EHbIM
BCEro Mmpa 1 Bcex cne-
LMnanbHOCTEN HeZoporo
onyb6ankoBaTb UX Hay4YHble
paboThbl B M30aBaEMbIX CYy-
npyramm AByX OecsTkax Ha-
YUHbIX XypHanoB. Ha camom

[ene HUKakune XypHanbl He
BbIMNycKanucb. ABTOpaMm npo-
CTO BbICbINANIN 32 AEHbIN
HECKOJIbKO 9K3eMMNAPOB
nx crtaten, oGOPMIEHHbIX
Kak OTTUCKM U3 CONMUAHOro
XypHana. 3a cemb nieT 060-
poTUCTbIE CYynpyru cobpanu
OT ThICSI4 aBTOPOB MnosaTopa
MUAMOHa gonnapos. Mpuro-
BOP CyAa NoKa He BbIHECEH.

® AsTO6YyC-amdunbus «mn-
nonotam Mappu» nonb3yetcsa
60nbLION NONYASPHOCTBLIO Y
TypucTtoB B TopoHTO (KaHa-
na). Haxogsce Ha ero 60pTy,
MOXHO W MPOKATUTLCS NO
LLeHTpaIbHbIM yNMLaM CTOo-
nvubl KaHagel, 1 nonnasatb
B BOJAX BE/IMYECTBEHHOIO
o3epa OHTapuo, Ha Beperax
KOTOPOr0 PACKUHYJICS FOPOA.
ABTOOYC 6ep&T copok nacca-
XMpPOB, Ha BOAE Pa3BMBAET
CKOPOCTb MATb y310B. Ha
CHMMKE BUAHbI BOOOPOCN,
3acTpsBLIME Ha LWaccu BO
BpEMS MiaBaHus.

«Hayka n :knzub» Ne 6, 2012,
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©® HE C/IMILKOM U3BECTHBIE CBELLEHU] O PACTEHUAX

oHaxabl B 1895 rony

6oTaHuk OxoH Byn, an-
pekTop 6oTaHMYecKkoro caga
B [lyp6aHe (IOxHas Appuka),
nyTewecTBys N0 3eMAM
naemMeHn 3yJlycoB B Momnckax
HOBLIX BUOB pacTEHWUI, Ha
onyLike neca obpaTua BHU-
MaHMe Ha He3HakoOMoe emy
0epeBo, NOXOXee Ha nasb-
My. Byn cpesan ¢ nepesa
YyeTblpe BETBU, YKOPEHWUST NX
B ropwkax, Tpm Bbicaaunn B
CBOEM 6OTaHMYECKOM caay,
a 0O4MH 3K3eMnaap nocnan
B KoponeBckuin 6otaHuye-
ckun cag Keto B JlToHOoHE.
Tam onpegenmnu, 4To HOBbLIN
BUA AEPEBbLEB NpuHagne-
XUT K y>K€ N3BECTHOMY poay
Tak Ha3blBaeMbIX XJIeOHbIX
nansMm — Encephalartos (B
rnepeBofe C rpPeyeckoro — «c
xnebom B rosioee») 1 ganm
naTtTMHcKoe Ha3BaHue En-

98

cephalartos woodii B 4eCTb
nepBooOTKpbIBaTENS. DTOT
BU[, PaCTEHUI, BHELWLHE MO-
XOXUX Ha NanbMbl, HO He
ABNAOWMXCS NX 6IN3KNMUN
POACTBEHHMKAMM, OTHOCUTCS
K TaKk Ha3blBa€MbIM CaroB-
HUKOBbIM — O4Y€Hb APEBHUM
roIOCEMEHHbIM PaCTEHUAM,
koTopble 200 MMNAMOHOB
neT Hasap 6blnn pacnpo-
CTpaHeHbl No Bcen 3emne, oT
"peHnananmn 0o AHTapKTUab.
Cellyac oHM BCTpevarTcs
TONbKO B Tponukax — B Ad-
puke, LleHTpanbHo 1 KOxHON
Amepuke, B lOro-BoctouHom
A3uun, HoBon 3enaHaunm n
AscTpanuu.

[Ba pepesa, BblpalleHHble
13 cpe3aHHblx Byoom BeTeen,
[0 CUX Mop pacTyT B 60TaHU-
yeckom cagy Ayp6aHa. OgHo
— B Tennauue JOHOOHCKOro
capa Kbto. U ewé Heckonbko

«luwka» (cmpobun) aHye-
panspmoca, 0arWas novlibUy.
Kax gvienadam naodvl u ceme-
Ha amozo depesa, HUKOMY He
u3zeecmuo.

OO0ur u3 d8yx sHUepanapmocos
Byoda 6 6omanuieckom cady

Hypobana.

60TaHMYEeCKMX cafoB Mupa
VMEIOT B CBOUX KOMEKLUNAX
3K3EeMMSapbl, BblpalleHHble
M3 9TUX TPEX pacTeHUn, TO
€CTb B KOHEYHOM CYETE KJTOHbI
TOro camoro gepeBa, obHapy-
xeHHoro B 1895 rogy [I>koHOM
Bynowm.

Bepa B TOM, 4TO BCE Npea-
CTaBUTENU CeMencTBa ca-
rOBHMKOBbIX ABYAOMHbI, TO
€CTb B KaXAOM BuUAEe nme-
IOTCS XEHCKME 3K3EeMMsPhI,
crnocobHble patb nnogbl, u
MYXCKue, galolime ToNbKo
noinbuy. A eGUHCTBEHHOE
LEepeBo, BCTpeyeHHoe Byoowm,
ObIS10 «camLUOoM». N ero KnoHbl
COOTBETCTBEHHO TOXE. Bonee
cTa NeT npowno, HO HaNTKn
LPYromn, XXEHCKMI 9K3eMMIsp
He yaanoch, HeT 6osbLue B An-
KOW Npmpoae 1 My>ckux. Mo-
cnegHee HebonbLUOE AEPEBO
obHapyxunnu B KOxHon Appu-
ke B 1916 roay, ero Beikonanu
M AN OXpaHbl nepecagunu
B 6oTaHmnyeckuii cag B lMpe-
TOpWUKU, roe OHO U YMepPSo B
1964 roay. Nownckn ewé npo-
LOMKaKTCS, HO NoAaratoT, 4To
BWA, CKOpee BCero, BbiMep.
MoaToMy NOHOOHCKNIA 3HUE-
dangptoc Byna cuntaetcs
CaMblM OOVHOKUM LEPEBOM
B Mupe. HanTtu emy napy Bpsag,
nn ypactca. Bnpoyem, kak n
oCTajlbHbIM 3K3eMnasipam B
Apyrux 60TaHMYECKMX Caaax.

Opwmit DPOJIOB, 6uonor.

«Hayka n ;kuann» No 6, 2012.



Pa361/1pa5{ BelU IIOCAe€ CMePTU MaMbl, I
BBIHYAQ U3 CTAPOro MmKada 4eMOAAHIHUK B
CepOM XOAIIIOBOM UexXAe ¢ Oupkoi: « MocKBa.
XamoBHUKH. [Irromuxa. BUKTOp AKUMOBUY
AaHuur». BHyTpU A€Kaau ra3eTHBIE BEIPE3KY,
«ABenapnatb. Ckudbi» BaoKa, mepBoe n3pa-
HUe « HETOK» AHHBI AXMaTOBOM Y TUTYABHEIE
AWCTBI U3AQHUHM HadaAa IIPOIIAOTO BeKa: IIo-
sMbI Bacuaug Kamenckoro «Ilyrauésy, « AOH
Kuxora Aamanuckoro», nosecret [opskoro,
Toactoro. Bo Bpemsa sBakyanum 1941 ropa
MaMa, eCTeCTBeHHO, He MOTAA YBe3TH ITaMsT-
Hble AN He€ KHUTHY. 1 B3s1Aa AWML TUTYABHBIE
AUCTBI C AAPCTBEHHBIMU HAAIIUCSMU.

CaMbIM IIeHHBIM B «HACAEACTBE» OKa3aAacCh
pazobpaHHasa IO ropaM Iepenucka ¢ Buk-
TOpOM AQHIMIOM: C IIEPBOM 3aIIMCKH IIOCAE
BCcTpeud B peBpare 1924 ropa u A0 IOCAEA-
Hero nucbMa 5 okTsa0opst 1933 ropa.

Mama — Oaswra Kynepman (peBuubs da-
MUAHWS) — POAUAACH OCeHBIO B 1904 ropy B
ropope HukoaaeBe. Uepes Tpu ropa ceMbst
nepeexaaa B Breibopr. Mama ¢ oTauumem

«Hayka n skuanb» Ne 6, 2012,

® 13 CEMEWHOTO APXUBA
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Oanvza Jarnyue. Beparun. 1926 200.
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OKOHYHMAQ PYCCKyIO I'mMHa3uio. A B 1921-m
yexaaa ¢ poputersmu B bepauHs. Tam ycTpo-
HhAaCh pabOTaTh AEAONPOU3BOAUTEAEM Ha
KOHAUTepCcKOU pabpuke Hamet.

BukTop AaHIUr (OH Ha ABa rOA@ CTaplie
MaMBbI) POAUACS B HeOOABIIION 6eAOPYCCKOM
AEPEBHE B CeMbe Bpaua. Y ero TéTKH (II0 MaTe-
PHUHCKOM AUHUM) OBIAO ABe A0UepH: AUAS (OH
3Ban e€ Auaam) u Dab3a. [lepBas crara Aunent
Bbpuk, BTOpas — 9av30i Tpuoae. B oproOM U3
IIMCEM K CBOeM cecTpe — U3 MOCKBEI B bep-
AuH — Aundg Bpuk nuinet: «Kaansaticsa Bure
IkAoBUKY, @ BuTro AaHIura cripocy, IoueMy
OH Huuero He HIAET Oce — Ocg B IIOAHOM
HeAOYMEeHHUM». BUKTOpP YTO-TO MyOAUKOBAA
yepe3 Ocuna bpuka, 3Haa Bukropa [IIkA0B-
ckoro, Barapumupa Masgkosckoro, Bacuausa
Kamenckoro, Pomana SIko6coHa...

B Bepaun BUKTOp IpuexXxaA YYUTHCS B
CEeAbLCKOX03SMCTBEHHOM aKaA€MUU I10 CIIeIlH-
aABHOCTH «00paboTKa TEXHUUECKUX KYABTYD
ABHA U KOHOIIAU» — OTPACAb, CTAHOBAECHUE
kotopou B CCCP TOABKO HQUMHAAOCH. JKHUA
OH Yy POACTBEHHUKOB. BUKTOp OBIA HAUWUTAH-
HEBIM, OCTPOYMHEIM, AyIIIOM KoMnauuu. Mama
IO3HAKOMMUAACE C HUM BecHOHU 1924 roaa... u
BAIOOMAACKH. OAHAKO y7Ke OCEHBIO eT0 OTO3Ba-
Au B CoBetckuii Coro3 Ang paboTe Ha ABHO-
3aBoAe Ne 1, B Crruéske. Enié uepes rop npu-
3BaAM Ha CAY’KOy B apMuio, B 40-10 GOABIIYIO
aBHMa’CKAAPUABIO B AUIellKe, TAe Ha3HAUUAU
KOMaHAMPOM CAY>KOBI a3p0(pOTOCHEMKHY (MamMa
COXPAHMAA €T0 AETHBIE ABIUKH).

Ha Oue posxcdenus obujezo podcmeennuka. Bui-
mop 6 nepgom pady (creea). JIunsa Bpuk (mpemuvs
cnpasa) 60 mopom pady. Bepaun. 1924 200.
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Onbra nmcana eMy IHCbMa KaKABIM AeHB,
Tiepecbirana UX uepe3 ApMaBUp, TAE JKUAU PO-
auTern Bukropa. OH nmcan pepAKo, CO3HaBasd,
YTO HEe MOJKET HIYETO IPEANOKUTE: HU JKUADS,
HM 3apaboTka. Obelllan BEI3BaTh B MOCKBY, Kak
TOABKO HaA@AUTCs OBIT. OHa NUIIET B AHEBHU-
Ke: «Ecan st moepy B MOCKBY, TO XO4y IOeXaThb
B Mae. AyMato, MHe HY’KHO OyAeT OTKa3aThCs
OT 3TOU ">KU3HU GEPAMHCKON OGaphIIIHU".
[TyApATBCS, KPACUTH I'yOBI, IIEAKOBBIE YYAKH,
KOPOTKHE ITAAThd — BCE uenyxa. KoneuHo, 6e3
MaAeHBKOTO KOM(OPTa, K KOTOPOMY IIPHBBI-
Kaelllb C AeTCTBa, HEBO3MOKHO, HO €T0 BCETAQ
U BE3AE MOJKHO CO3AATh CAMOMY».

OmHa rotoBa 0TKa3aThCs OT BCEro, OPOCUTH
HaAaKeHHYIO JKU3Hb B [epMaHUM, OCTaBUTh
POAHBIX U OAU3KUX, YTOOBI COEAMHUTH CBOIO
CyABOy € AIOOMMBIM YeArOBeKOoM. PopuTenn
otroBapuBaru OAwry. Aa u cam Bukrop co-
MHEeBaACH...

Bukrop — Oasbre 30/VIL.26:

«Popnas moss Momka! Ecan TEI caMa yoke
AOIIIAA AO TAKOTO COCTOSIHUS, YTO IPeOEI-
BaHUe B [epmManuu KakeTcs TeOe TUOEABIO
AWYHOY, TO €XaTh CIOAQ HY>KHO, €CAY BIIOAHE
y4eCTb BCIO Hallly 0OCTaHOBKY U NPUOAU-
3UTEABHO TO, C YeM IIPUAETCHI CTOAKHYTECS.
Huduero Hu BHelIHe, HU BHYTPEHHE He
noxoxe Ha bepauH; pazBe uTo B MockBe
ABVDKEHUe Ha yAuIlax cuabHee. Het HeoOxo-
AMMOCTY 3apaHee OTKa3bIBaThCS OT MHOTUX
YAOOCTB JKM3HU: CBETABIX KOMHAT, COOCTBEH-
HBIX BaHH, YTO XOUY, TO ¥ A€AAI0, HO Hy>KHO
K 9TOMY OBITh TOTOBBIMH, XOTSI MBI TAKMMU
I1araMu BAEM, 94TO Yepe3 ABa-TPH F'OAQ U 9T
HeypAOOCTBa OTOMAYT B OOAQCTE IIPEAAHUS.

«Hayka n ;kuaun» No 6, 2012.



B oTHOLIEHNY PabOTHI, IIpEXXAe BCero, Tede
TpUAETCS 3AeCh mopaboTaTh Hap COOOM,
BBISICHHUTB CBOE MECTO B O0IIIeM KOAEKTUBE
CCCP. YTo MOKeIllb Thl ¥ UYTO ThI XOUeIllhb.
TTpu He TPOCTO YECTHOM, HO CO3HATEABHO
TIPUEMAIOIIEM U PA3ASASIIONIEM HAIIT! B3TAS-
ABl OTHOIIIEHUU K paboTe M BCeMy TOMY,
YTO y HAC IPOUCXOAUT. be3 paGoTE! TE He
Oyaelllb (eCAU B 3TOM paboTe BOOOIe OyAeT
HEe06XOAUMOCTS). Pa3HbIe CBOM CTPaHHOCTU
U "upe3MepHBIA’ NIPUAETCSA OCTABUTH IO
Ty CTOPOHY IpaHuIlLL. [IpocTo caenait aTo,
KaK CAeAan . 3p0ech MBI OyAeM BMecTe. OTO
pelreHre 6yAeT IOATIHMCAHO B 3A0TIOAYIHOM
3arce. OTo yupesraeHue Tebe 3HaKOMO? S
Oyay cBOOOAEH K HOsAOp!O. [Tpuka3s o poeMo-
OuAmM3aIuu y>Ke ecTb. Haperoch TakKe, 4TO
celyac >Ke IIOCAe AeMOOHAN3AIUY TIOAYYY
CBOIO IIPEJKHIOIO CAYKOy. OHa He HCKAIO-
YaeT BO3MOKHOCTH JKUTH B IPOBUHITUY T'OA
UAM ABa. YTO TaKoe IPOBUHITUA? DTO OYeHb
yAOGHO, OYEHb CBITHO... M1 OYEHb I'PI3HO. B
MAHHBINM MOMEHT, Ad U BOOOIIe A0 HOS0PS,
s1 OOABIIION HOAB, HET ¥ MEHSI HU CBOOOAH!,
HU TPOIIa 3a AYIION, HU Ad’Ke BO3MOJKHO-
CTU BCTPETUTH TeOs 1o mpuespe. [lucsmo
BLIIIAO, OBITH MOYKET, CAMIIKOM XOAOAHOE,
cAepylolllee OypAeT HHOEeY.

Mama ,A,O6I/IBaeTC$I paspelnieHnd Ha BEIE3A B

Coserckuii Coro3 ¥ IPOCUT ITOXOAATANCTBO-
BaTh bpruka nan MasgKoBCKOro: « 9TO AOAKEH

«Hayka n skuanb» Ne 6, 2012,

Pabouue coiuéscroeo 3a6o0a, kyoda He 00uH pas e3-
Oun 6 komanduposxu Buxmop Jarnyue. 1925 200.

OBITBH KTO-TO UM |BAQCTSIM| u3BecTHEIN. Hapo,
4yTOOBI 3@ MEHS IIOXAOIIOTaAu B MockBe». U
pobaBasieT: «Crpocu AMAIO, MOJKHO AU OCTa-
HOBUTBLCS B KOMHaTEe MasKOBCKOTO».

Buxkrop — Oasre 27/X.26:

«C romuaTo¥ MasikoBckoro [B [eHppuKO-
BOM I[IEPEYAKE| HUUETO He BBIIIAO, H0O B HEN
TIPOUCXOAAT cOOpHIla Bcel PyTypO-UMa ku-
HUCTCKOM OpaTHH ¥ OHU OTHIOAL He HaMepe-
HBI AUIIATHCS CTOAb YIOTHOTO MECTay.

Oabra pobuaachk, uTo6wl 6par Llypuxk,
SKUBIINY B A€HUHTPaAE, IIPUCAAA eM IIpUTrAa-
mieHue. B poekabpe 1926 ropa Oabra u Bukrop
BCTPETUAUCH. KaK 0Ka3an0Ch, Ha TPU AHS €TO
HAIIPABUAU B OUEPEAHYIO KOMAHAUPOBKY.

CAy4Janoch Tak, 9TO 3a AOATHE MeCSIIBI
COBMECTHOM KU3HU UM YAABAAOCH IIPOOKITH
BABOEM CUMTaHHBIE AHU. BOABITIAS YaCTh Bpe-
MeHU IIPOXOAYAA B pa3ayke. OHU HU pa3y Tak
U He CMOTAY OTAOXHYTE BMecTe. TOABKO CTPO-
WAU IAGHEBL Ho ITA@HBI BCIKUN pa3 PYIIUAKUCH
U3-3a CPOUYHBIX KOMAHAMPOBOK Ha AbHSHEBIE
XO3SMUCTBA, 3aBOALI 110 IlepepaboTKe AbHA
UAU U3-3a KOH(epeHIUN 10 AbHOBOACTBY.
I[Mucema aeteam us Apocaasasg, Boaoraw,
Bartku, CBepproBcka, Capanyaa, beabruu,
l'epmanuu, UpAraspuu...
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Onavea u Bukmop. EQuncmeennasn pomozpagus,
20e onu emecme. Mocksa. 1928 200.

Buktop — Oasbre 4/XI1.26 u3 TEMKuHO:

«...BeAb IpaBA@, 3TH TPU AHS, UTO S IPO-
BEA ¢ TOOOM, OBIAM CAMBIMH CBETALIMH,
CaMbIMHM CYACTAMBBIMH 3a OCAEAHUE ABa
TOAQ. 51 He IpeATIoAaran, YTo MOsI XOAOAHAS,
B CYIITHOCTH, HaTypa CIIOCOOHA TaK AIOOUTE.
XoueTcs TOBOPUTH U AyMaTh TOABKO O Tebe
opHOI. Lleayro TeOs1 MOUMU HEOIBITHBIMY,
HO UCKpeHHUMHU rybamu. TBok BuTs».

Bukrop — Oasbre 26/1.27, Ba3pMma, 110 A0-
pore B TéMKuHoO:

«A\eTKa, COAHBIIITKO MOE AFOOUMOE, TOABKO
HEAABHO (Bepb Bcero 10 yacoB IIpoIIIno) pac-
CTaACs € TOOOM U y’Ke TOCKa AO IIOAHOH II0-
Tepu CO3HAHUS. DTU YeThIpe AHSI B MoCKBe
ITPOAETEAH, KaK KaKOU-TO YYAECHBIN COH.
Beab cuacThe MOE TaK BeAMKO, UTO BCE cOO0M
3aCAOHHUAO. EcAr ATOOHUIIIE MeHS, MOSI KPOLII-
Ka, TO B pa3AyKe He 3a0BbIBal U MUIIM MHe
4acTo-4acTo. B AeHb Tpu paza. Xopouio?
Lleayto TeOst BCIO KpelleHbKO, I IIOMHHU, 4TO
HalllM AHU B MIOCKBe — 3TO caMoe CBETAOe.
Be3ymHO x0ueTcs Te6s1 OOHATE U IPUIKATHCS
K TBOUM I'yb6aM. Most AToGMIMKa HeHaTAsSIAHAs,
Mos AeTKa craBHas! S Bcerpa 6yAy AIOOUTH
TeOs ¥ TOABKO TeOsd OpAHY. TBOM BuTsa».

W Bcé ke Kakoe-TO II0OA00He CeMeMHOTO I'He3-
@ OHH CMOT'AU CO3AQTh: CHA4aAd CHUMAAU YTOA,
oTOM KOMHAaTy Ha Cap0BO-3eMASTHON, TIOTOM
ABe KOMHATEI Ha yaulle CTaHKeBH4a, 6. Tormuan
APOBaMH, IOTUXOHBKY OOyCTparuBaAU OBIT: 3a-
Ka3aAW KHIDKHYIO IIOAKY U IIKad), KyXOHHBII
mkadgurk. B oanoM 13 iceMm OAbre (OHa OTABI-
xana Toraa B Kpeimy) Bukrop nutter: «B cBsa3u ¢
OIcaHreM KOMHATBI MHe IIPHUIIIAO Ha YM YAQY-
Hoe BeIpaKeHue I1IknoBckoro: “Hro Kacaercs
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IAEKTPUYECTBa, TeredoHa U
BaHHOM, TO yOOpHas OBIAA B
cra cakeHAX"». K u3BecTHO-
My nmcaTeAlo BUKTOp, cyaa
IO BCEMY, 3aXOAUA AOBOABHO
yacto: «bbIn Ha paue B [Tyrm-
KUHO. AUAH, K CO’KaA€HUIO, He
ob1r0. Ho 3aT0 3acTan Bukropa
ITrkroBckOrO. MBI C HUM IIPO-
OOATAAU BeCh A€Hb. 3aBTpa
TIOeAy K HEMY B TOCTH».

Buxkrop — Oasre 1/111.27:
«PaboTwl MOA KOHEIT Ha-
BAAMAO UYEPT 3HAET CKOABKO.
AHEM 3aBOA, @ BeuepoM BMe-
CTO KpPOBATU (XOTb U COAO-
MeHHOI1) Oecepbl U AeKIIUU Y
KPECTBbSIH U pabounx».

Oabra — Bukropy 5—6/IX.27 B CBepA-
AOBCK:

«BrIra y Aman, moayunaa 100 p. u oTaara
I'rukepam 3a KomHary. IIpeacTaBs cebe:
AWM OTA@AQ IepeTeYaTaTh DAb3UHY KHHUTY.
Ecam 6B OHa 3HaAd, OHA OBl MHe AaAd. JTa
pabota Ha 21 p. Tel pa3Be He TOBOPUA €,
4yTO y MeHsd MamuHKa? C KyaemntoBsIM [co-
BETCKUU PEeXUCCEP]| — AIOOOBB BOBCIOY.

Bukrop — Oasre 29/1X.27, 10pa, rae-1o
He Aoe3rKas A0 BaTku:

«ITocTapaiicss Ka>KABIN A€Hb 3aHUMAThCS
Ha MallluHKe. ByaeIs, mAM BEIAEDIKKHU He
XBaTUT? AyMalo, Thl y MEHSI SHePIuaHasI».

«BceMm, 4TO y MeHs eCTb, 51 00s13aHa Bute», —
TOBOPHAA MaMa. OTO OH HACTOSA, YTOOHI OHA
YIMAQCE [I€4aTaTh Ha MaltnHKe. Co BpeMeHeM
OHa ITIOCTOSTHHO ITeYaTana eMy CTaTbU 110 AbHO-
XO34UCTBY, IEPEBOAUAA C HEMEIIKOTO...

Bcio >xu3HB, A0 84 AeT, OHa Tak U O6yaeT
CTy4aThb Ha MaIlIMHKe, OoAy4ad 1o 10 Kommeek
3a AMCT. MaMa BBIyYHAA 3a0YHO (PPAHIy3-
CKUM U @HTAMUCKUY U IedyaTaAd Ha YeThIPEX
SI3BIKAX AASI KYPCOB MHOCTPAHHBIX SI3BIKOB
Mocropono Ha MOAYaHOBKE, AAST M3AATEAD-
crBa «IIporpecc».

OAabra — Bukropy:

«beira y Auau B Cnaco-ITeckoBckom
nepeyaKe. AUASL ceiyac TOACTast U UMeeT
HoBoro Myxa [Baaepuii [Ipumakos]. Ha
cell pa3 BOEHHBIN C TpeMsI OpAeHaMU OT-
Anuus. Tl 3Haelb, BuTs, g AymMana cekpeT
MOAOAOCTU U UHTEPECHOCTU AMAU 3aKAIO-
JaeTcs B €€ YMeHUU AIOOUTE. Sl yAUBASIIOCH
eil. beira Aysana (poub KpacHOIIEKOBA,
AFOOOBHUKA AVAY, YIIPABASIONIEro OaHKOM)
c My>XXeM. Ay3Ara IPEXOpPOIIeHbKad, a y
My’Ka BUA AETEHEePAaTHUBHOTO IIBIIAEHKE, a
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MyX eé€, Bapmasckuit iapsa McaakoBuy, —
nucareab-gaHTacT. Y yBepgr Tebd, oHU
AEPIKAAUCHh TOpa3A0 CTerneHHee, yeM AUAS
[Anne 39, Ayaane 20]. OOBATUS, HESKHBIE
CAOBa, OYATO MOAOAAsl KeHa. UeM OyaeT
3aHMMAaThCs "HOBBIN', He 3Hat0. Ho apa 3TO
OyAeT BUAHO U3 TOTO, YeM AUASA 3aMMETCs

B OyAyIIEeM».

Bukrop — Oabre 11/X.27, Capanya:

«[Tpuexan BeuepoMm, 1 BUA ropoaa ¢ Kamoit
IPSIMO BEAUKOAEIHBIN (IIPUTOM JKe AyHA).
Toctununa Kakaga-To Tpymoda C eBpercKu-
MU XO35TMCTBAMU U U3PSIAHBIM KOAMYECTBOM
TapakaHOB. 3a BpeMs MOe3AKH IIPUBBIK K
Pa3HOMY 3BePBIO: AByXHOTOMY, YETBEIPEXHO-
roMy u Ooaee HOrOMY. Mol IIepPBBIM ITOXOA
B MockBe OyAeT B 6aHIO. 3Haellb, THl MHe
ceMyac Ka’kellbCs KaKUM-TO He3eMHBIM
CyLIEeCTBOM, KaK MaroMeTaHCKue “paucKue
Kymu'". LleAyro 1 MUAOTO MEABEKOHKA...».

A0 cUX IIOp B cepBaHTe B OOKaAe CUAUT Ma-
AE€HBKUM PEUKUYA MOXEPOBBIN, HAOUTHIN OIIUA-
KaMU AECSITHCAHTHUMETPOBBIM MEABEKOHOK.
OTO IepBEIM NOAAPOK BukTopa maMe. Celiuac
MeABEKOHKY MCIIOAHUAOCH 88 AeT.

Hactynma 1930-# rop,... VIMIopTHble MaIlu-
HBI Ha MEeAKUX 3aBOAMKAX MeXaHU3UPOBAHHO
OT’KUMaAU MacAo, a uéc, TepeOAeHUe, MOUYKa
— Bech 3TOT IIpoliecc 1éA BpyuHyto. C opra-
Hu3anue B 1929 ropy KOAX030B U COBXO30B

PYKOBOACTBO CTPaHBI IIOCTABUAO 3aAa4y O0B-
€AMHUTH AbHO3aBOABI ¥ CO3AATh COBETCKUE
MAaIlTUHBL. AAST 3TOTO TaKUX CIIEITUAAUCTOB,
Kak BukTop, Aa emié co 3HaHMEM HEeMEeIKOTO
Y @HIAMHCKOTO SI3BIKOB, OTIIPaBAsiAu B EBporry
Ha BBEICTABKU AAST O3HAKOMAEHHS C TeM, KaK II0-
CTaBAEHO ITPOU3BOACTBO AbHA Ha 3araae.

Buxkrop — Oasbre 2/VIIL.30, bepaun:

«Most poporast, AfobuMasi AeBouka! BoT yrke
ABa pAHA B bepaune. [ToMHIO, OKa3bIBaeTCs, Bce
MecCTa, BCe YAUIILI ¥ A@sKe MapIIpyTEl TPaMBa-
eB U aBTOOycoB. UTo Tebe cka3aTh 1po bep-
AuH? OH OYeHb BBIPOC U CTaA KAKUM-TO TTOA-
HBIM, CBETABIM, YHUCTHIM. [ Topa>kaeT OPSAOK,
ocBellleHHe U Macca aBTo... Ho B [epmanuu
— kpusuc. OH 4yBCTBYeTCsI Ha KaXKAOM IT1ary.
Mara3uHbl OyKBaABHO AOMSTCS OT TOBApOB,
HO B HUX... HET IIOUYTH HUKOTO, KpOMeE IIPO-
AaBnos. be3paboTuila yMOIIOMpauUTeAbHAS.
KoneuHo, ecAr XOAUTE C 3aKPBITHIMU TAa3aMU
¥ 6e3 KpUTUKH, TO BHEIITHSISI TTOKa3Hasi CTOPO-
Ha IpeKpacHa. MHOTo 3aCAy>KUBAIOIIEero He
TOABKO BHUMAHWMS, HO U IOAPaKaHus. PebsTa
SKUNUPYIOTCA U yoKe 0e3 5 MUHYT "eBponei-
b, Krcka, KOrAa paccTaélibess HaAOATO, TO
elé OOABIIe ITeHUIIL CBOE COAHBIIIKO. He
3HAl0, MOJKHO AU OOABIIIE, HO 5 C Ka*KABIM
AHEM BCE OOABIIIE AFOOATO TEOSI».

Ha smom ¢gpomo Buxmop Janyue — emopoi
cnpasa. 1930 200.
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Bukrop — Oabre 17/VIII:

«Hamr maBUABOH Ha BhICTaBKe B KéHwur-
cbepre. Bupea MHOTO MHTEpPECHOTO: 0COOEH-
HO CKOT. OTO A@’Ke He CKOT, @ KaKHhe-TO IyAO-
Bua. CBUHBH, IOXOKNe Ha TUIIIONIOTaMOB.
Kopoga-pekoppcMenka AQ€T 14 000 AuTpoB
MOAOKA B rop. OTo (hbabpuKu B 6yKBaABHOM
CMBICAE CAOBA».

Buxkrop — Oasbre 26/VIII, Bpecaay:

«Celuac KakK CAEAyeT 3HAKOMUMCS C XO-
3auictBoM Cuae3uu. 3aBTpa B 5 yTpa yeska-
eM B uMeHne Rahnsdort, rae 6yaeM n3ydyatb
TIePBBIN 3aBOA IEPBUYHOM 00OPabOTKY ABHA.
XO034UCTBO U OCOOEHHO TEXHUKA YPE3BHI-
YyallHO MHTepPeCHEI. [ope TOABKO, YTO Ha
BCEM BHUCUT KPHU3UC, O BEAMYNHE KOTOPOTO
HEBO3MOXHO Y IPUOAU3UTEABHO CyAUTE, HE
BHUAS. BHenHe BCé 4nCTO B 6AAropoAHO, HO
KaK TOABKO HaUMHAaeIllb IPUCMATPUBATECS
— Cpasy BBIA€3aI0T OeAble HUTKH, KOTOPHI-
MU 3TO OAaromoAyuue HINTO. Bce HeMITH,
C KOTOPBIMHU IIPUXOAUTCA CTAAKUBATHCA,
TIAQUYT B SKUAETKH.

Bukrop — Oabre 6/1X, bepaun:

«MBI HETIAOXO O3HAKOMHUANCH CO BCEM AbHSI-
HBIM X0351MCcTBOM [epMaHUM 11 KOe-4TO IPHo0-
peAu B cMEICAe 3HaHUY. OOIIlee BllIeYaTAeHUE:
yepes TOA-ABa YUUTHCSI OYAYT €3AUTH K HaM.
5] TeGst GOABIIIe 1 OOABIIIE AFOOAIO, 000KATO,
[IeAyIO0 HHEEBBOO33MMOOKIKHHOO! »

Buxkrop — Oasbre 13/1X, l'amOypr:

«B ropoae Bcé XOAyHOM XOAUT, 3aBTPA BbI-
Oopbl. MUTHHTU, AUCTOBKH, AIOAU C TIOBS3-
kamu. [TocMOTpuM, 94TO AEHB IPIAYILINN HAM
roToBHUT. [10-MOeMy, HU4ero XOpoIIero AAS
lepmanum. AtopM C HAITUCTCKUMUY 3HaYKaMU
Pacnoscaruch BOBCIO U HEKOMY HAAETh UM
XOTBb MAA€HBKYIO Y3ACUKY».

Buxkrop — Oasbre 25/1X, 3apHoB:

«... Ecan 1 Koraa-Anbo u co3pam cebe Hello-
TPeIIUMbIN KyMHP, TO 3TUM KyMHPOM OyAelTh
TEI. be3 TeOst 1 BHe MEBICAH O TeOe AASI MeHSI BCE
PeIINTeABHO TepsieT MHTEPeC U COAEPIKaHUe.

51 BoOOIIle MTPOTUB CAMIIKOM OOABIION
CBSI3aHHOCTH, HO ThI — 3TO A@’Ke He CBSI3aH-
HOCTB, & KaKOe-TO HEOTAEAMMOe OpraHuJe-
CKOe CO3AaHMe, KOTOpPOe TOABKO Hen30exX-
Hasi CMepTh MOXKET cTepeThb. BOT 3Ta Bepa
B TeOs U TBOSI OAM3OCTH A@BaAad U AQET MHe
CHUAY BO BCeX JKM3HEHHBIX IPOSIBACHUSX. S
AyMalo, UTO Aa’Ke MOsi pabOTOCIIOCOOHOCTD
— 970 Thl. HepapoM paboTaTh HOUBIO S MOTY
TOABKO TOTAQ, KOTAQ ThI OKOAO MEHS...»

Buxkrop — Oasbre 26/1X, Ape3aen:

«EpeM B MIOHXeH B rophl, rae Oyapem
CMOTpPeTh O3UMEBIN AEéH. B 3apHOBE pAOCTHIAU
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TaKUX PE3YABTATOB, KaK HU OAWH U3 €3AUB-
X AO CUX ITop. [TocemennemM HHCTUTYTA,
3aIPEeTHOTO AT MHOCTPAHIIEB, IEPEBBIIIOA-
HuAK Ha 100% nporpaMmy. BeicTaBKa caena-
Ha O4eHb XOPOIII0, 0COOEHHO Halll TaBUABOH.
ITo cpaBHEHUIO CO BCEMH OCTAABHBIMHU
CTpaHaM{ — 3TO IIePA TBOPEHUS».

Bukrop — Oasbre 4/X, bepaunn:

«CeropHsi yTPOM y3HaA, 4TO 3A€Ch IIPO-
e3700M B MoCKBy HaxopuTca OAab3a. OHa
eAeT ¢ My>XeM KOMMYHHUCTOM-(PaHIIy30M
— YAUBUTEABHO CAABHBIM NMapeHb [Ayn
AparoH]|. {1 HeMeAAeHHO K HUM IIOAETEA,
4TOOBI IepepaTh Tebe mpuBeT. HeMeareHHO
o3BOHU A\UAU (2-35-74) 1 y3Hal, rae OAb3a
OCTaHOBMAACH U TeredoH e€. OHa IlepepacT
AVYHBIM IPUBET OT MEHS».

B okTsa6pe y MaMBI AeHBb POSKAEHUS. BUkTOop
Jepe3 OAb3y Ilepepar el MoAapOK: Yachl U
dAaKOH TeX caMBIX (PPAHITY3CKUAX AyXOB KoTn,
KOTOPBIA OHA XPAHUAA B Y4EMOAAHUHKE.

Bukrop — Oasre 5/X, beasrus:

«/\FOOYIIIKQ, ThI HEe IIPEACTaBASEIIh cele, Ka-
KOe BIleYaTAeHUe Ha MeHs — OOABHOI'O AbHOM
YeAOBeKa — [IPOoM3BeAd CTpaHa KAaCCHYeCKOTo
ABHOBOACTBA. JTO KaKasi-TO 04apoBaTeAbHas
cKaskKa... Bcex HaImx AbHOBOAOB HAAQ TIOCHI-
AQTb CIOAQ XOTs1 OBl Ha AeHb. B KopHe MeHsieTcst
B3TASIA Ha MHOTHE, Ka3aBIIIMeCs HaM HEOCTIOPH-
MBIMY, BOIPOCHL. CaMoe KOMHUYHOE — 3TO MOM
S13BIK. PeOsiTa 35eCh COBCEM MOAUAT, a s1 TOBOPIO
Ha HEBO3MOKHOU CMeCH (PPAHITy3CKOro, He-
MEIIKOTO, PYCCKOTO M (PAAMAaHACKOTO SI3BIKOB.
Bce MeHst TOHUMAIOT U 5T BCEX».

Bukrop — Oasre 9/X, beasrus:

«Hocuance BeCh A€HB C 3aBOAA Ha 3aBOA,
OT MAllIMHBI K MalInuHe. [To Aoopore U3yuna,
uyTo Takoe "Ha 3anapHoM opoHTe 6e3 nepe-
MeH" (3. M. Pemapk o [lepBoii MEPOBOY BOU-
He). Buian B Miipe — KOraa-To A0 OCHOBAHUS
Pa3pylIeHHOM (OTCIOAQ UMs Ia3a — UIIPUT).
Tenepsb OH BBEICTPOEH 3aHOBO B CBOEM IIPEIK-
HeM BUA€E. baaro, HeMIIBI TAQTATY.

Bukrop — OAabre 23/X, AOHAOH:

«BoT s u B AoHAOHE. AOHAOH TPOU3BOAUT
COBEPIIIeHHO IMOTpsicaiollee BIeYaTACHUE.
Ilywm, ram, TymMaH, TbMa HapoAy. Mickatoun-
TeAbHBIE Mara3uHbI (AeP’KUCh) — BCE 3TO
CMeIIIaAOCh B KaKOM-TO BaBUAOHY».

OnBIT KOMaHAUPOBKY OH OOOOIITHA B CTa-
ThsiX. B HeMelkot rasete «Wirtschaft und
Technik» myOAMKyeT CTaThIO «/\BHSHAS IIPO-
6aema B Corozer. [IppuHMMaeT yyacTre B COBe-
mannu Hapkom3ema CCCP u 16-11 mapTUfHOM
KoH(pepeHun. OH 3aHUMaET AOAKHOCTD 3aB-
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CeKTOpoM 06pabOTKYU AbHA B
AbpHOTpakTopoteHTpe CCCP
— KOHTOpPA pPaclloAararach B
OpAHKOBOM IIepEeYAKe, TAe
OBIAO MUHUCTEPCTBO CEAb-
CKOTO XO3gIUCTBa.

1931 roa,. Bukrop pa3paba-
TBIBAeT HOBYIO MAIIUHY AAS
pacuyécriBaHUS AbBHA — Ae-
KopTtukatop. Ero xomasn-
AUDPYIOT B AeHHUHTpPAaA, Ha
WM>xopckuti 3aBop um. Kapaa
Mapkxkca.

Bukrop — Oabre:

«Urak, 18/VI1.31.TTpuexa-
A Ha MTC [MalrHHO-TpaK-
TOpHasI CTaHIusA| B AeTCKOe
ceno. TopuuM B MacCTepCKOM
c 8 yrpa po 11—12 Beuepa.
Hu kanau He ycraro. beasle
HOYH, U MOXKHO (Kak 3TO
AeAato ceruac) 6e3 IAeKTpHU-
YeCTBa ITUCATh».

YepTresxu oKazaruch HeBepHbIMU. Heo6xo-
AUMO OBINO CAEAATh MOIPABKU U YTOUHEHUS.
OpaHa HepeAsT pACTSIHYAACh IIOYTH Ha IIOATOAQ.

Bukrop — Oasre 26/VII, V>xopckuii 3a-
BoA uM. Kapaa Mapkca:

«Iumnty Tebe ¢ 3aBOAQ, OTKyAQ TPU AHS He
BBIXOXKY. [AaBHBIN KOHCTPYKTOP BCE HAITYTaA.
MalinHa — 3TO MOM 9K3aMeH Ha CaMOCTOs-
TEeABHOCTb. POAMHKA, BCeraa u BCIOAY 3HAH,
4TO y TeOs eCTh AF0OAIUY TeOs1 0e3rpaHUYHO
4eAoBeK, 3BaTh KOTOporo "Buts' ».

Bukrop — Oasre 29/VIII, Nxopckuit
3aBop M. Kapaa Mapkca:

«AOpPOTYIIIKa MOs, MUIITy TeOe C TOAS Cpa-
SKeHUs. Y>Ke 2 4. HOuH, ¥ paboTa B IOAHOM
pasrape. /AIOAY 3ABle, YCTAABIe MUEPHBLE (1—
B TOM YHCA€, OT MOETo KOCTIoMa — YyBBI!
— UYMNCTBIMH OCTAAMCH TOABKO BHYTpPEH-
HOCTU KapMaHOB). KoHuaeM MalIuHy, Kak
W CAEAOBAAO OJKUAATH, HU OAUH YEePTER
He TOXO0)X Ha AeMCTBUTEABHOCTH AdXKe
OPUOAUKEHHO, U BCE& MPUXOAUTCS ITOA-
TOHSTH U IlepepeAblBaThb. O, XOTs OBl OHQ,
NIPOKASATas, AIOOMMas, y’Ke 3aKpPyTUAACH!
Poapnas, po ckoporo cBupaHusd. S 3HalO,
YTO ThI K&XKAYIO0 MUHYTY AyMaellb 000 MHe
U >)Keaaelllb ypaum. [ToaToMy ypada 6yaeT!
TBot Buts».

Bukrop — Oabre 3/X:

«MarmHa B 00IIleM U IIeAOM BHIIIIAG Ha
ATD, oT OOAUCIIOAKOMA IOAYYHA IPEMUPO-
BaHHOTO ypapHUKa. VM3 3TOro HazBaHUA
CAOBO "yAQPHHUK'" OCTaBASIO cebe, a IPEMUI0

«Hayka u ;kuanb» Ne 6, 2012.

Buenmpe — cécmpuot Hoa (cnesa) u Enena (cnpa-
6a), 6 desunecmee oHu Hocunu pamunuro Bepman.
Hoa — mama Bukmopa. Enena — mama Onb3bl
Tpuone u JTunu Bpuk.

B BUA€e HeoOAaraeMbIx Haaorom 100 pyOaent
npenopHoury BaM, Kak paspeadromnei co
MHOM BCe TATOTBI JKM3HU. HyBCTBYIO, YTO MBI
MOAOAOYKEHBI U K 3TOMY "'MOAOAOKEHCTBY "
MIPUIIAY Yepe3 psip OUYeHb U OUeHBb CepbEe3-
HBIX MCIIBITAHUHN. 3HAUUT, TellePb MBI BCETAQ
OyaeM MoAopOKEéHaMu. Kak aTo xoporo,
YyAECHO, BKYCHO. Ar00Q, 1 BeAb YABIOAIOCH,
KOTAQ AyMarlo o Tebe».

Oasbra — Bukropy 23/VII:

«KOTHK, 3HAEIITE, ueM OOABIIIE I BIDKY Uy>KIX
ATOAEH, 4eM GOABIIIE TOBOPIO C HUMU O JKU3HH,
TeM GoAee YOEIKAQIOCH, YTO TaK XOPOIIO, KakK
MBI C TOOOM, HUKTO He >KUBET. TBosT OAsT».

BukTop 3aHuMaeTcsi Haykol, a OAbra or
ALHOKOHOHAQCTpOH B KQUeCTBE MAIlIMHUCTKU
epeT B KOMaHAUPOBKY Ha cTaHnuio Illaxos-
cKast BeAropoaCKOM JKeAe3HOM AOPOTH.

Oabra — Buxkropy 25/1V.32, Ba3Hukwu.
BaHOBCKast 00AaCTh, TOCTHHUIIA:

«BuTsi, poAHEHBKUM MOM, 3Haellb, YTO
CAYUYMAOCK? SI XOTeAa cliepBa AATh TeAe-
rpaMMy, 4TO S MOKyCaHa BIIaMU, U CIPO-
CUTh, IBASIETCSI AU 3TO OCHOBAHHEM AASL
npeXxAeBpeMeHHOro orbe3pa. CpouyHo. Ho
TIOTOM TIOAYMaAa, Thl HU4ero He MOMMEIIh,
¥ pellrAa HalIMCATh IMCHMO. S Ha BCE IIAa
¥ CO BCEM IIPUMHUPUAACH — U C TPSI3BIO, U C
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MpaRpameEHoe Teno Jai-

Bamly OOMED TPATeIME, DpOEY DOMHATE

A.Heroxnos

Ceudemenvcmeo o peabunumayuu Bukmopa Janyuea.

KAOIIaMH, 1 C CYI‘pO6aMI/I, 1 CXOAOAOM, — HO
BOIIIb HE BXOAUAQ B MOU IIAAQHEBI».

Hactymua 1933 roa.

[ecroro aBrycra Bukropa oTnpaBuAu B KO-
MaHAMPOBKY Ha KalllMHCKUI 3aBOA HA UCIIBITA-
HUe ABYXKYASABHBIX MaIIUH. 3alCKPUA MOTOD,
BCIIBIXHYA II0Kap... TpeboBarOCh HAUTH BUHO-
BaTHIX ¥ HaKa3aThb NX. BUKTOpa, KOTOPKIM BCe
3T FOABI CAMOOTBEPKEHHO BKAGABIBAA BCE CBOT
CHABI B KyABTYPY 0OpPaOOTKU ABHQ, KOTOPBIM
TaK CaMOOTBEP’KEHHO YYaCTBOBAA B CO3AQHUU
HOBOM OTPACAM IIPOMBIIIAEHHOM 00paboTKu
ABHQ, OOBHHUAM B caboTaKax, IIOAKOI'e U Bpe-
AWTEABCTBe. ABaALIaTh IISITOr0 OKTA0Ps 1933 ropa
apecTOBAAU 1O AeAy ABHOTPAKTOPOIIEHTPa.

Kak oH mepeHOCHA 3TH AHUM ¢ DTU AOIIPOCHI ?
HeB03MOXKHOCTH COOBIIUTD JKeHe O CAyUUB-
meMcsl, yoepeub eé€?

Kak nmepeHocuaa MaMa HCYe3HOBeHHE
Myka? CKpBhIBaraCh Y POACTBEHHUKOB, Pa-
00Tana IOCYAOMOMUKOM. ..

VY>ke 1IocAe BOMHEBI MaMa depes Cya Hako-
HEII-TO ITIOAYYHMAAQ CIIPABKY, 4TO BukTop ymep
oT 6oae3HM cepalla. OHa mepeskuaa ero boree
geM Ha 50 AeT, HO Tak U He y3HaAQ, KOTAQ, TAe
1 Kak oH orud. B 1987 roay, Koraa HacTynuAa
«OTTeIleAb», MaMa ITIOAYyYHAd IIOCTaHOBAEHYE
o peabuantanuu. OT He€ OTKYNIUAUCH ABYMSI
AOAKHOCTHBIMU OKAQAAMU.
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B 1988 ropy, mocae cMepTH MaMBL, 1 00paTU-
Aachk B KI'b ny3Hang, uto Bukropa AKnMoBrYa
JAaHITUra pacCTpeAsiAl y CTeH BaraHbKOBCKO-
ro Krapbwuina 22 uionsa 1934 ropa. B «Kuure
TIaMSTH» JKePTB pellpecCcuii OH 3HAUUTCS TIOA,
HoMepoM 137. KasKABIM TOA B HIOAE (B A€HBb
po>kAeHUs BUKTOpa) s IPUXOXKY K cTeae «Me-
Mopuasa» ¥ KAaAY IIBETEI OT ce0sI 1 OT MaMHI.

Anast Bpyuk He BCTynmMAach 3a BUKTODa,
x0T uMeaa otHomeHue K I'TIY. Takoe OblAO
BpeMsI, KOTAQ BBITIAAAAY M3 JKU3HU POACTBEH-
HUMKH, APY3bs], 3HaKOMEIe. B mepenucke Anan
U OAB3HI, OITyOAMKOBaHHOM B 2009 ropy, Her
ynomMuHaHUs o Bukrope. CyMeaa yHUUTOKUTS,
0osirnach 0OBICKOB ? Beé yHmuTokmaa? He Bcé.
Y MaMBbI OCTaAUCh IMCbMa BukTopa u o Ariae, 1
006 OAb3e, 1 0 MasskoBCcKOM, 1 0 IIIkKAOBCKOM.

YacTb ocTaBHIMXCS OT BUKTOpa 1 MaMbl Bellel
s1 oTA@Aa B [ocypapcTBeHHBIN My3el B. B. Ma-
SIKOBCKOTO: (poTtorpacdum ¢ Aurert u Ocunom
bpuk, MagkoBckum u PomanoM SIKOGCOHOM,
KapThl, OUKH, ITYAPETKY, Ky3HeILIOBCKUM hapdo-
POBBII YaliHUYEK C IIBETaMHU IIUIIOBHUKA. ..

Celfyac MHe XOUeTCd U3AATh IMChMa MaMbl
u Bukropa. Byay npusHaTeAbHa TeM, KTO OT-
KAMKHETCSI ¥ IIOMOJKET B 3TOM.

WUpunna AAHUMUT.
3anucana EneHa JEBSITOBA.

«Hayka n :kuaun» No 6, 2012.



MAIMHHA AHATHSHPYET

Esrenuin TMK, macTtep cnopTa no waxmaram.

CAW MTpa HauYMHAETCs C UC-
XOAHOU ITO3UIINY, TPOCCMEN-
CTEpEBI B IOEAVHKAX C KOMIIBIO-
TEpPOM elll€ CIIOCOOHBI IPOTUBO-
CTOSATH MalluHe. [1pu pasbIrpsl-
BAHUU OKOHYAHUM, OCOOEHHO
MaAO(UTYPHBIX, IIaXMaTUCTaM
TIPUXOAWTCST CAOKHee. Hapo 3a-
METHUTh, YTO B UCCAEAOBAHUM TEX
VAW MHBIX BUAOB SHAIIIIINAS UC-
TIOAB3YIOTCSI He OOBIYHBIE UT'PO-
BEI€ IIPOTPAMMEL, a CIelaAb-
HO AASI 3TOTO pa3paboTaHHEIE.
Mamunsl, oborariasi TeOpUio
IIaXMaTHBIX OKOHYaHUM, TIOPOH
VAUBASIIOT CBOUMU YHUKAABHBI-
MM Haxopkamu. [ Tporpamma 11o-
3BOASIET AQTh BCEM OKOHYAHUSIM
AQHHOTO BHAA OAHO3HAYHEBIE
OIIE€HKU — BBIUTPHIIIT OAHOM U3
CTOPOH MAW HUYBS, TO €CTh aHa-
A3 IBASIETCS UCUEPIIBIBAIOIITIM
U IIOXOXX Ha AOKa3aTeAbCTBO
MaTeMaTu4eckou TeopeMbl. Ho
yTOOBI AOKA3aTh «IIaXMaTHYIO
TeopeMy», IPOrpaMMHUCTaM ITpH-
XOAUTCSI IPEOAOAEBATEH MacCCy
TEXHUYECKUX TPYAHOCTEH, CBsl-
3aHHBIX C ITepepabOoTKOM OTPOM-
HOTO 00BEMa MH(pOPMAITIH.

B aTo¥ cTaThe MBI pACCMOTPYUM
OKOHYAaHUSI, B KOTOPHLIX OeAble
CTPEeMSTCS K Tobeae, a 4épHbIe
OoproTCs 3a HUUbIO. Besakuit pa3
IIPEAIIOAATaeTCsl, YTO YKe U3-
BECTHBI OIIEHKY BCEX «MAAAIIIX
SHALIIUAENY, TO €CTh BO3ZHUKA-
TOIIUX IIPU U3MEHEHUU MaTepu-
ana (pa3MeHe, B39THH (PUTYPHI
WAV IIpeBpalleHun IelIKH),
WAHM, KaK TOBOPSAT pa3paboTyu-
KU IPOrpaMM, «KOHBEPCUU».
INepebop BapuaHTOB, TAKUM 00-
pa3oM, UAET He «BIIEPEA», KaK B
OOBIYHOM UTpe, @ «Ha3aj» — OT
MaTOBBIX TTO3UTTM UAM TTO3UITHN,
He BBI3BIBAIOIINX COMHEHUH,
K ucxopHoU. [ToaHbIN iepebop
IIPY 3TOM He IIPOBOAUTCS, HO
paccMaTpUBAIOTCS BCe BasKHEH-
11I1ie BETBU AepeBa (IocAe Kask-
AOTO I1aTa PaHT IIOHKKAETCsT Ha
epuHUITy). B HacTosiiee BpeMs
MOCKOHaABHO M3yUYeHHI YKe Bce
1eCTU(UTypHBIe OKOHYaHUS U
MHOTHYE SHAIIIUAY, HaUMHAO-
LIHEeCs C CeMBIO (DUTyPaMHU.

...BCIIOMHHUM Tenlepb OAUH
CAy4al, KOTOPBIN IPOU30IIEA
moutu 45 AeT Hasap. B 1968

«Hayka n :kuann» Ne 6, 2012,

TOAY COCTOSIACST TPAAUITUOHHBIN
MaTdy MockBa — AeHUHTPaA
Ha 40 pockax B ABa Kpyra. [1pu
cuéte 39,5:39,5 ocraBarach OAHA
He3aKOHYEeHHasl IapTusi, KOTo-
pas u pellara CyAb0y BCTpPeuH.
/\EHUHIPaAel], UIPaBIINM 4€p-
HBIMU, UMEA AUIIHIOO IeIIKY,
U B CAyYae ycIlexa ero KOMaHAQ
mo6esxkpana. AOUTPEIBaHUE AAU-
AOCh AOATO, TOCTU y’Ke OIa3Abl-
BaAU Ha MOe3A, ¥ TO3UIIMS ObIAG
OTA@HA Ha IPUCYKAEHHE (XOA
YEPHBIX).
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AHaAM30M 3aHUMaAaChaBTO-
puTeTHas rpoccMerncTepckas
KOMICCHsI, HO Oepa COCTOsIAA
B TOM, YTO, XOTSI OKOHYAHUS
¢ep3b U KOHeBas NewkKa npo-
muB @ep3s (eCTeCTBEHHO, Ha
AOCKe IIPUCYTCTBYIOT KOPOAH,
[IOATOMY MBI B AAAbHEHIeM
He OypeM 3TO YIOMUHATH)
WCCAEAOBAAUCH B TeYeHUe
MHOTHUX A€T, TeOpUeN TOoTrAa
ellé He OBIAO YCTAHOBAEHO,
KaKue U3 HUX BBIUTPBLIBAIOTCS,
a Kakue HeT. UTo KacaeTcs
AQHHOM IO3MIUH, TO KIOPH,
He HaMAs OAHO3HAYHOTO pellle-
HUS, IPUCYAUAO HUUBIO. MaTu
3aKOHUYUACS BHUYBIO, UYTO BBI-
3BaAO0 BO3paKeHUe CO CTOPOHBL
A€HUHTPAALIEB.

Meskay TpOYuM, 13-3a 3TOr0
KOH(MAMKTA AQBHSS TPAAUIIUS
MaTuer MockBa — AeHUHTPaA,
OblAa IpepBaHa Ha MHOTO A€eT.
A BOT ecAu 6B KOMIIBIOTEP
Pa3bupancs B TaKUX ITO3UITUSX,
HeAOpa3yMeHUsI He IPOM30IIIAO
Obl. BcKope nporpaMMHUCTHI 3a-
HSIAMICh AQHHBIM 3HAIIINAEM,
U B uTOore OblA@ OOHapy>KeHa
YHUKaAbHas BBIUTPAHHAS IIO-

® WAXMATHI

3UIIUSA C XOAOM YEPHBIX, B
KOTOPOY IPY HAUAYUIIIeN UTpe
00eurX CTOPOH ITIEPEXO0A B MAAA-
UM SHAIIIUAL TPOUCXOAUA
TOABKO Ha 59-M XOAYy.
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1...®b4+ 2. Kpeb dga+ 3.
Kpf6. Kak Hu cTpanHoO, 3. Kpf7?
yoKe BEAET K HUUbel Iocae 3...
Of5+. 3...0f4+ 4. Kpgb ded+
5. Kpg5 ®e3+ 6. Kphd ®f3+ 7.
Kph6 ®hl+ 8. Kpg5 ®d5+ 9.
Kpf6 ®d4+ 10. Kpf7 ©&d7+ 11.
Kpg6 ®g4+12. Kph7 ®h3+13.
Kpg8! EcTrecTBeHHEE BHITASIAUT
13. ®h6, Ho ipm; 13...DOA7! mmo-
Oepa ObIAa OBl yIyleHa.

13...0f5 14. ®a2+ Kpcl 15.
®h2! Od5+ 16. Kph8 dd4 17.
®c7+ Kpbl. Beanli dep3s
YAYUIIHUA CBOE IIOAOKEHUEe
U OAHOBPEMEHHO 3aIlUTUA
reniky. Terepb KOPOAb MOXKET
BBIOpaThcs u3 yraa. 18. Kph7
®e4+ 19. Kph6 ®e3d+ 20. Kpg6
Peb+ 21. Kpgs A5+ 22. Kpf6
®f3+ 23. Kpe7 ®Ped+ 24. Kpd8
®a8+ 25. Kpd7 ®d5+ 26. Kpc8
Peb+. BAMRAUIIUMEU XOAAMEU
OeABIll KOPOAB MaHEBPUPYET
Ha BEPTUKAASIX «a», «b» 1 «C».

27.Kpb8 ®e8+28. Kpa7 ®ad+
29. Kpb6 ®b3+ 30. Kpa6 ®a2+
31. ®a5 ®g8. [1laxy KOHYMAUCH,
U 4EPHBINA (ep3b BEIHYKAEH OT-
CcTynuThb. beanle ke, HAO60OPOT,
LIEeHTPaAu3yIoT CBoero depss,
3aHMMasi KAIo4eBoe Toae d4.

32. ®b4+Kpa2 33. Dd4! Debt+
34. Kpb5 ®e8+ 35. Kpb4 ®b8+
36. Kpc3 ®@g3+ 37. Kpd2 dg2+
38. Kpel ®h1+ 39. Kpf2 ®h2+
40.Kpf3 ®h3+41. Kpfd ®h2+42.
Kpg5 ®g3+. Ecau panbliie GeAbrit
KOPOAB AeAaA €AUHCTBEHHBIE
XOABL TO ITpU (pep3e Ha d4 y Hero
6oABIIIe cBOOOABL. OAHAKO BIIe-
peAH elé HeMaAO IIOABOAHBIX
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KaMHeW, HampuMmep ceruac 43.
®Dg4 BeAO K HUUBEH.

43. Kpf6 ®f3+ 44. Kpeb dc6+
45. Kpe5 ®e8+46. Kpfd ®f7+47.
Kpg3 ®g6+ 48. Kph3 ®h7+ 49.
Kpg2 ®g6+ 50. Kpfl ®dbi+ 51.
Kpe2 ®b5+ 52. Kpd2 ®b3 53.
®a7+Kpb2 54. Of2. Oep3nBcTan
B3acapy. 54..0g8 55. Db6+Kpa3
56. ®b7 Kpa4 57. Kpc3 Kpab 58.
®b4+ Kpab 59. @c4+. Hakonerr-
TO 6enble pa3MeHUBAIOT (pep3eit
U IIPOBOASIT CBOIO TIEIIIKY.

HarmoMHMM, 9TO B IIIaXMaTHOM
KOAEKCe UMeeTCsI ITHKT, COTAAC-
HO KOTOPOMY HapTHs 3aKaH4IU-
BaeTCs BHUYBLIO, ECAU 00enMU
CTOPOHAMH CAeAaHO 50 XOAOB,
B TeUeHUe KOTOPBIX HU OAHA
u3 uryp He OGbIAA B3gTa U HU
OAHA 13 TIellIeK He CABUHYAACH C
MecTa. Kak BUAMM, KOMITBIOTED
HAIIEA BBIUTPAHHbBIE TO3UIINH,
TpeOylomue GOAbIIE XOAOB.
MarvHa BriepBbIe BMeIIaArach
B IIIaXMAaTHBIM KOAEKC.

[NepelpéM K AaAeHBIM OKOH-
YaHUSIM, KOTOPbIE BCTPEYaroT-
Cs1 TOpasA0 yalle ep3eBhIX.
OpHUM 13 HanboOAee pacIpo-
CTPaHEHHBIX U BMECTe C TeM
AOBOABHO CAOKHBIX OKOHYaHUH
SIBASIETCSI AQQbs U NEWKA NPOMUB
Aagbu.

7, %7 5
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ITepep Bamu emié opHa pe-
KOpAHas mo3unusg. Xop 4ép-
HBIX, ¥ COOTHOIIIEHUE CHUA Me-
HseTCs TOABKO Ha 61-M xopy:
Oenast memka IpeBpalnaeTcs
B pep3s (AT DKOHOMUU MecTa
MBI HE IPUBOAUM PEIIeHW).

CpepAu NATUPUTYPHBIX
OKOHYAaHUMN OAHO M3 CaMBIX
WHTEPECHBIX Aagbs U CAOH
npomuBs Aagbu. OHO CUUTAETCS
TEeOpeTUYEeCKU HUUEHHBIM, HO
HUCKAIOUEHUM IIPEAOCTAaTOYHO,
U Ha NIPAKTUKe CUAbHeUIas
CTOpOHA 9acToO OEePET BepX.
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KomnbioTep 06HapysKUA, UTO
AOASI BBINTPAHHBIX TO3UIIUH CO-
ctaBAsieT OKOAO 40%. B parHOM
TIO3UITMY BBIUTPHIII B 59 XOAOB.

IMTouck KoMIBIOTEpPaAMHU TO-
3UIUH, B KOTOPBIX AAS TTOOEABT
TpebyeTcs 6oaee 50 XOAOB, IIpHU-
BEA K TOMY, 4TO B 1980-e roppt
B IIaXMATHBIE IIPDABUAA OBIAT
BHECEHBI U3MEHEeHUs: Ternepb
YKCAO XOAOB 6€3 B3ATHS U ITepe-
ABVDKEHUS ITEIIKN AAST HEKOTO-
PBIX OKOHUAHUM, B TOM YHICAE AN
3TOTO, yBeArdeHo A0 100.

VHTepecHO U OKOHYaHUE
Aagbst U KOHb NPOMUB AAgbU. AO
BMeIIIaTeABCTBA MAIIUHEI OHO
OBIAO MAAO MCCAEAOBAHO 1 CUM-
TaAOCh @OCOAIOTHO HUYEWHBIM.
Ho BBIsSICHUAOCE, UTO U 3AeCh
KaTeropuiyeckue OIeHKHU pU-
CKOBaHHBI: YHMCAO BBIMTPAHHBIX
TO3UIIUHN AOCTAaTOYHO BHICOKO
— 37%. B pekoppHOM no3UIUM
Oenble MaTyIOT B 33 X0AQ.
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B cBOE BpeMs MHOTO CIIOPOB
y IIaXMaTHBIX KOMIIO3UTOPOB
BBI3BIBAAO OKOHYaHME gBA pa3-
HOUBEMHbIX CAOHA NPOMUB KOHSL.
B cBOMX NPOU3BEACHUSIX OHH HIC-
XOAUAM W3 TOTO, UTO BHIUTPHIIIA
HeT, HO KOMITBIOTep Pa3OuA 3Ty
TOUKY 3peHUs B IIyX U NIpax, AO-
Ka3aB, YTO CUABHEMNIIIasi CTOPOHA
IIPU CBOEM XOAE ITIOYTU BCETAQ
TTOOEKAQET.

B pexkopaHOI 03uIINY KOHb
TepsieTcst Ha 67-M XOAY.

WTak, ABa CAOHA CTIPABASIFOTCST
C KOHEM. A eCAU Yy CUABHEeMNIIIeN
CTOPOHBI CAOH M1 KOHE? 113peCh B
00111eM CAyYae ITO3UITS BBIUTPa-
Ha, KOHb IIorubaeT He Io3AHee
77-TO X0AQ.

O6paTumMcs Terepb K OKOHYa-
HUSIM (hep3b NPOMUB gBYX AETKUX
¢huryp. B ipuHIInIIe, KOMIIBIOTED
AETKO OPMEHTUPYETCS B HUX U
YCTQHOBUA, UTO MHOTAQ AAS IIO-
Oepbl TpebyeTcs Lienask TapThs,
HO AOASI BBIUT'P@HHBIX TTO3ULIUN
BCrOpAy OoAablIie 90%.

OBM AOKas3ana, 9To CO CAOHOM
U KOHEM OeAble CIPaBASIIOTCS B
42 X0pa, C AByMs1 KOHSIMU — B 63
U C AByMsI CAOHAMU — B 71 XOA,
OAHAKO MalllHa OOHAPYKUAQ 1
AFOOOIIBITHBIE UCKAIOUEHUS.
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Kaxk Hu ctpa#Ho, 6eAble, Ha-
uyHas 1. ®a3 Cc8!, ne moryTr
OCBOOOAUTEL CBOETO KOPOA4, a
€CAU XOA, YEPHBIX, TO KPEIIOCTh
MTHOBEHHO PYIIMTCS.

W3 narndurypHelx OKOHYa-
HHUH elé ABa BUAA AOCKOHAAB-
HO M3yYeHbl MAUIMHOMN: gBA
KOHS NPOMUB NewkKU (UCCAEAO-
BAAUChH elllé B HayaAe IIPOIIIAO-
TO BeKa), pep3b npomuB AagblU
u Aérkoll purypnl (BEpOITHOCTb
BBIUTPHIIIA OKOAO 70%).

Ao cux Iop MBI pacCMaTpu-
BaAU AOCTH>KeHUss OBM B 3HA-
InrAe, OObEKTUBHO TPYAHOM U
AASIUATPBL, ¥ AASI ICCAEAOBAHMS.
A BOT OAUH AOBOABHO BECEABIT
npuMep Ha TeMy ¢ep3b U Aagbs
npomus ¢ep3s.
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B pekopAHOM 1O AAUTEAB-
HOCTHM UTPHI MO3UIUU CUAD-
HeMIIas CTOpoHa 0epéT Bepx
Ha 67-M X0AY. A ecTb IOpa3u-
TeABHBIM CAy4Yal, KOTAQ BBHI-
urpbinia BooOie HeT. He-
CMOTPS Ha AUIIHIOIO AQABIO U
CBOU XO0A, OeAble 6eCCUABHEL
— IIpU OTCTYIIA€HUU AaAbH 1.
AedSuam 1. Ab7 1...0d8 + npo-
THUBHHUK COOpY’KaeT NaToBOe
THe3A0, y (hep3st HeT yAQuHBIX
MaHEBPOB, @ KOPOAIO He YUTHU
OT IIIaXOB.

YeTbIpEX- U TPEX(DUTYPHBIE
OKOHYAHUS NIPEACTABASIOT
coOOM MAQAIIHNM SHAMIIIUAD
AASL COOTBETCTBYIOIUX IISI-
TUMUTYPHBIX U, KOHEYHO,
AOCKOHAABHO M3y4eHBI KOM-
npoTepoM. Hamboabmun
MHTEpEeC BLI3BIBAIOT TO3UITUHU
Aagba npomuB KoHA. OHU
TeOpeTUUYeCKU HUYEUHEHI,
HO KOHIO AA@AEKO He BCerjpa
yaaérca yoekaTh OT AAAbU.
B pekopaHOUW MO3UIUU OH
TepsieTcs 3a 27 XOAO0B.
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1. Kpd2! xop Ha cocepHee
IOoA€e C2 y’Ke YIyCKaeT BhI-
urpsil. 1...Kd4 2. Kpc3. Omu-
6ouHo 2. Kpd3, Bunpouem, Ge-
ABIM IIPEACTOUT CAEAAQTH ellé
HEeMaAO eAMHCTBEHHBIX XOAOB,
mpe>kXAe 4eM OHU OKpY’KaT
kous. 2...Kb5+ 3. Kpc4 Kd6+
4. Kpc5 Kb7+ 5. Kpb6 Kdb6 6.
Af4!Kpb3 7. Kpc5 Kb7+8. Kpc6
Kd8+ 9. Kpb5 Ke6 10. Af3+
Kpc2 11. Kpc4 Kpd2 12. AfS
Kpc2 13. Af2+ Kpd1 14. Kpd3
Kc5+ 15. Kpd4 Kb3+ 16. Kpc3
Kpel 17. Ab2! Kc5 18. Kpd4
Ke6+ 19. Kpe3 Kpd1 20. Ab6
Kg5 21. Ac6! Kf7 22. Ac7 Ke5
23. Kpe4! Kg4 24. Ag7! Kf6+
25. Kpebd Kh5 26. Ag5, 1 KOHB
TIOMMaH.

W B 3HALININAE AQgbA NPO-
MuB CAOHAQ WHTEPECHHI I10-

«Hayka n :kuann» Ne 6, 2012,

3UNUU C HaubOAbIIIeW TIpo-
AOAKHUTEABHOCTBHIO UTPHI.
Peropp KoMIIBIOTEpPA — MaT
B 29 XxoA0B. B OKOHUYAaHUU
¢ep3b npomuB Aagbu B pe-
KOPAHOM mo3unuu gepsio
YAQETCs COIPaBUTHCI C Aad-
ABE1 B 31 x0A. MaT cAOHOM
U KOHEM OAMHOKOTO KOPOAS
TpeOyeT ONpeAeA€HHOTO
OIIBITA, ¥ MAIlIMHA YCTAaHOBU-
Ad, YTO Ha 9TO MOXKeT YUTHU
camoe 6Ooabmmee 33 xopa
— PEeKOpA AASL UEeTHIPEX-
dUTYyPHBEIX OKOHYaHUU. MaT
ABYMSI CAOHAMHU OHICTpee
— pocTaTouHo 19 xoAO0B.
IMpu Tpéx cdurypax Ha AO-
CKe BCEé CAHUIIKOM IIPOCTO,
U MO3UIIUHU IPUBOAUTHL HE
00s13aTeABHO.

Brilie MBI paccMoTpeAn
PSA IO3UIUY, TPEACTaBASIO-
MUX COO0U UCKAIOUEHUST U3
mpaBuaa 50 xopoB. Baaropa-
pPSg KOMIOBIOTEPHBIM aHAAU-
3aM B KoHIle 1980-X ropoB B
ouyepeAHOM M3AaHUU KOAEK-
ca AASL PSIAQ OKOHYAHUM 3TO
YUCAO OBIAO 3@aMEeHeHO Ha 75.
Ho B 1990-e, KOraa MalIuHbI
IPUHSAAUCE 3a IIEeCTU- U ce-
MUMUTYPHBIEe OKOHYAHUS,
IIPOU3OIIAM ITOUCTUHE CEH-
CAIlMOHHBIE OTKPBITHUS. ..

PepkuM siBAsSIETCS COOTHO-
meHue ¢pep3b U KOHb NPOMUB
gByXx Aageu.

%///@
T B
3 5

Z, 7,
7

//%%

OmeHKa He BHBI3LIBAeET
COMHEHHM, HO eCAU AAAbU
YCIIENTHO B3aUMMOAEMCTBYIOT,
TO AASI ITOOEALI HEOOXOAUMEI
BeCcbMa TOHKUE MaHEBpHL. B
PEeKOpPAHOY TMO3UIUU OeAble
BBIMTPHIBAIOT (3a0MPAIOT OAHY
u3 Aapel) TOABKO Ha 153-m
xopy!

A Temnephb B3TASTHEM Ha CAe-
AYIOILYIO IIO3UILIUIO — AQghA U
CAOH NPOMUB gBYX KOHeU.
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IMpuMevaTeAbHBIN CAyYal:
ecAau o0e CTOPOHBI UIPAIOT
HaMAy4YIIUM 0Opa3oM, To Oe-
ABI€ TIEPEXOAAT B MAAAIIUN
BLII/IFpaHHLIfI OSHALIIIUAB
Ha... 223-m (!) xopYy.

OAHAKO U 3TO He IpeAeA.
OKoHUYaHUEe Aaghbsi U KOHb
npomuB gBYX KOHel B 0011eM
CAydae BBIUTPAHO 3a OeABIX,
a B AAHHOM IIpUMepe UM
yAaéTcs 3a0paTbh OAHOTO U3
KOHeM Aumb Ha 243-M (!)
XOAY.
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HTak, B ouepepAHOM Bapu-
aHTe IIaxXMaTHOTO KOAeKca
CAEAOBAAO OBl OKUAATH AO-
TTOAHUTEABHBIX HCKAIOUEHU N
n3 npasuia 50 xopoB. B 1996
ropy B EpeBaHe cocTosIACS
koHrpecc O®UAE, Ha KoTO-
poM OYpHO 06CY>KAQACS OTOT
Bonpoc. M TyT npou3ouiao
HeOo’XUAAHHOe: cobpaBIIue-
CsI DKCIepThl AOATO COBe-
LIaAMCh U B KOHIle KOHIIOB
peuuAu... Boobiie oTMme-
HUTH BCe MCKAIOUEHUS U3
npaBuAa. B Ato6oM sHAIITIN-
A€ UI'pOKaM IO-TIIPeXKHeMYy
IpeAoOCTaBAsieTcsl He 6oaee
50 X0A0B, YTOOBI U3MEHUTH
CUTYyaIuIoO Ha AOCKe (0OTAATh
UAU B34Tb PUTYPYy, IpPO-
ABUHYTE IIEIIKY BIEPEA UAU
OOBSIBUTH MarT).
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OcTaHOBUMCS Ha HEKOTO-
PBIX ceMUMUI'YPHBIX OKOH-
JyaHMUgX (C memkamu). B mx
aHaAu3e NIpeycleAu Ipo-
rpaMMucTs Mapk Bypxyn-
kuii (CIIA) u SIkoB KoHOBaA
(Poccus).

OxkoHYaHUue ¢pep3b U gBe
newku npomuB ¢gep3s u
newku OoTAN4YaeTCs OOABIION
CAOXHOCTBIO BBUAY IOA-
BUYXHOCTHU pep3er U MHOTO-
YUCAEHHBIX I1axoB. Pekopp
cocTaBasieT 222 xopa. Ho u
cAaabeiiast CTOpOHAa HEPEAKO
OepéT Bepx (memka OKa3bl-
BaeTcsl CUAbHEE ABYX), 3AeCh
pekopa 105 xop0B. [To-pesk-
HeMy UMeeTcsd B BUAY Ilepe-
XOA B BBIUTPAHHBIN MAAAIITAHN
SHAIINNAL. BOT 0pAUH npak-
TUYECKUUN IIpuMep M3 Iap-
tuu JK. Aotbe — . ITuxker,
ceirpaHHOM B 1995 ropy Ha
TypHUPE B AOPTMYHAE.
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[Mo3uumusa BeIMrpaHa 3a
Oearlx. UépHBIE CHIT'PAAU
47...Kpf5, nponyckas 6earoro
KOpPOASl Ha b3 u TeM caMbIM
YCKOPSsIst pa3BsizKy. B kommen-
TapUusIxX NpeApAararoch 47...
O®b7. Tenmeps HAUTH BEIUTPHIIT
0e3 HAINUABHOY O6a3bl IPak-
TUYEeCKU HeBO3MOXXHO, HO OH
eCTh, IPUUYEM cocTaBAseT 93
X0Ad, U3 KOTOPBIX MHOTHE
€AVHCTBEHHEIE.

OKkoHUYaHUEe Aaghbs U gBe
newlku NpomuB AQgbU U NEUIKU
BIIOAHE IIOA CUAY IIIaXMaTUCTY.
TeM He MeHee KOAUYECTBO
omunbOOK, HEBEPHBIX OLleHOK
BeAUKO. PeKOpPABI BEIUTPHIIIA
3AeCh 79 XOAOB B CAydae ABYX
Imeniek IPOTUB OAHOM U 41
XOA IIPY OAHOM ITeIIIKe IPOTUB
AByXx. Emé opAuH nmpuMep u3
rPOCCMENCTEePCKOY TPAKTUKU
(. TTuntep — A. IMopTu,
Benrpus, 1998).
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KoMIibioTep yCTaHOBUA, YTO
9Ta no3unus HuryerHa. OAHaKo
nocae 56. Kpg2 uépHble TyT ke
omnoanch — 56...Kpf82 Hurubsro
AaBano 56...Ah5 nau 56...Af6.

57. g4! Ah4 58. £3 Ah6 59. Ag3
Af6 60. Ab7 Ae8 61. Kpf2? O6e
CTOPOHBI UT'PAAM HE OIITUMAaAb-
HO, @ 3TOT XOA, IIPOCTO YITyCKaeT
1106€eAy, IPaBUABHO ObIAO 61. f4.

61...Af4! 62. Kpg3 Af622 Oye-
PeAb UYEPHBIX OITUOATHCS — I0-
cae 62...N\a4 (c4, d4) ouu pAoOu-
BaAUCh HUUbel. 63. f4, 1 Geanle
B35IAM BEpPX.

AerkourypHble OKOHYaHU,
HaIlpUMep CAOH U gBe NewkKu
NpomuB CAOHA U NEWKU, IIPOIIle
dep3eBBIX U AAAEUHEBIX, HO U
3AeCh eCThb 3a0aBHbIE ITPHUMEPEI
«HeTIOHUMaHus». [Ipu opHO-
LIBETHBIX CAOHAX PEKOPA, COCTaB-
AsieT 78 XOAOB (ABe ITEIIKU IPOTHB
OAHOM) U 38 XOAOB (OAHA IIPOTUB
ABYX), IpX Pa3HOIBETHBIX — CO-
OTBETCTBEHHO 52 11 24 XOAQ.
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B oaToi1 nmo3unuu u3 napTuu
I". Kysemun — C. Byasuc (Pura,
1979) uépHble UTPAAU TOYHO:
68...£3!69. Cb5 2! 70. Kpc6 Kpe5!
71. Cfl, HO TYyT HEOKMAQHHO...
cAaAuCh. KoMnbroTep oCypuA
Takoe perienue: 71...Kpd4! 72.
a4 Cc4! 73. d7 C:f1 74. d8D+
Kpe3 c mpocToit HUYber.

B OKOHYAHUU CAOH U gBe
newkKu NPomMuB KOHS U NewkKu
PEKOPABI BBIMIPHIIIa COOTBET-
CTBEHHO 87 1 27 XOAO0B.

BoT Kakyro MHTepeCcHY!O II0-
3UINUI0 OOHAPYKUA KOMIIBIO-
Tep B OKOHYaHWU KOHb U gBe

newku Npomus KOHA U NewkKu.
B Hell Oeable BEIUTPHIBAIOT B
110 xop0B!
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ITemnreynbie OKOHYAHMS, KaK
TIPaBUAO, IOAAQIOTCS TOYHOMY
pacuéTy, OAHAKO HEMAaAO CUTY-
arnui, Korpa 6e3 KoMIbloTepa
He obouTuch. BoT pekopaHas
TMO3UIVS B OKOHYAHUHU MpPU
newkKu NpoOmuB gByX Neulex.
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1. Kpc2! Kpe8 2. f4 Kpf7 3.
Kpd3 Kpg6 4. Kpe4 Kpf6 5. Kpf3!
Kpg6 6. Kpg4 €6 7. Kpg3! Kpg7 8.
Kpf3!Kpf7 9. Kpe4 Kpf6 10. Kpd3!
Kpg6 11. Kpc4 Kpf6 12. Kpc3!
Kpg6 13. Kpd3! Kpf5 14. Kpd4!
h615.Kpd3!Kpg4 16. Kpe2! Kph5
17. Kpf3! Kpg6 18. Kpe4! Kpf6 19.
Kpd3! Kpg6 20. Kpc4 Kpf6 21.
Kpc3! Kpgb 22. Kpd3! Kpf5 23.
Kpd4!h524. Kpd3! Kpg4 25. Kpe2
Kph3 26. Kpf1! Kph4 27. Kpg2!
Kpg4 28. Kph2! Kpf5 29. Kph3
Kpg6 30.e4 Kph7 31. Kph4! Kpg6
32.13!Kph6 33. 5! 5 34. f6! Kpg6
35. 7! Kph6 36. ®f8+ c moGepoit
— OeAble TIepelAr B BEIUTPaH-
HBIA MAQAIITHY SHAIIMHAL. DTO
OKOHYaHMe, KaK U HEeKOTOphbIe
ApPyTHe, MOKHO pacCMaTpHUBaTh
KaK 3TIOA, COCTaBAEHHBIM KOM-
TIBEIOTEPOM, OAHAKO peIlaTh ero
6eCIIoNe3HO, YeAOBEKY 3TO SBHO
He TIOA CHAY.
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® MUP YBNEYEHUMH

YEAOBEK B ITOI'OHE
3A IIIAATIIOM

«Pora» Hago npuykpbIBaTh M1aTkoOM — MPOCTO U3 YYBCTBA rNpu-
JIM4usi, @ Nepo Ha Lusne MyluKkeTépa — HaBepHoe, Hacneane
nepBobObLITHOro ToTemMu3ma... Ha atv Mbicsim HaBoOANT KOJIJIEK-
umsi IMHrBmucTa v aTHorpaga n3 MIHCTUTYTa BOCTOYHbIX KYJ/IbTYP
u aHTnyHocTu PITY Kupnnna babaeBa, noka3aHHasi B anpese
aToro roga Bo Bcepoccuiickoli rocyaapcTBeHHoi bubnnoreke

MHOCTPaHHOW AntTepartypsbl
umMm. M. Y. PygomuHo.
lNpogeccuroHan otnpasns-
eTcs B MyTb HE Paayi PEKOPLAOB U
¢ororpagpuiicebs «<Ha poHE»: OH
rpVIBO3UT AOMOVI NPexae BCero
marepuas [Jisi Hay4HovV paboTsl. A
Kupunn babaeB — eLué v LLsinbI.
lMobbiBaB B 06LLEV C/IOXHOCTU B
102 cTpaHax Ha Ty KOHTUHEH-
Tax, oH cobpasi v orvican bosee
TPEXCOT STHNYECKUX FOJIOBHbIX
yb0opoB, rnopaxaroLmx pasHo-
obpa3snem QyHKUMI 1 AeKopa.

Kanpgupat punonornuyeckux Hayk Kupunn BABAEB.

®oTo aBTOPa 1 Nropsi KoHcTaHTMHOBA.

3Ha4danbHaa posnb Wankn

— 3awmuiaTb Yenoeeka
OT NMNOrogHbIX yCJ'IOBVII7I — CHe-
3anamMaTHbIX BPEMEH COMNPO-
BOXAAETCHa APYruMun OyHK-
umamm. OcobeHHO XOpoLLo
9TO BMAOHO, EC/I NIOCMOTPETb
Ha TpaAMUNOHHbIE HaLMO-
HaNbHbIE TOJIOBHbIE Y6OPBI,
HanoOMUHaloLWMeE O BpEMEHAX,
Korga warka (Lwnsna, KopoHa

PumyanvHolil 2010610 Y6OD wu-
eapa (napoo 6ambapa, Manu).

«Hayka n skuanb» Ne 6, 2012,

WUan wnem) yctpawana spa-
roB, Bneyatnsina 6oratcTeom,
BHyLLIANa noyTeHne nnm obe-
crneydnsana 61arockyIOHHOCTb
60roB. /1 x0T B COBPEMEHHOM
MUpe BO MHOMMX CTpaHax aT-
HUYeCKNe rosioBHble y6opbl
cTann NpPocCTO NOMYNAPHbLIM
yKpawleHneMm, coumanbHbiM
nnn HaunoHaiabHbIM CUMBO-
JIOM, elg ocTannucb 1 Takue
Hapopabl, Y KOTOPbIX wWarnka
no-npexHemMy urpaet ca-
KpasbHYyIO POJlb.

Hanpumep, xpeupl Hapoaa
6ambapa B Manu HageBatoT
Ha roJjioBy Tak Ha3blBaemyio
yneapy — ybop, gocTtura-
IOWWA nonytTopa MeTpoB B
BbICOTY, C AepeBAHHbIM N30-
OpaxxeHnemM aHTUNoMNbl — Ma-
rMYECKOro 1 CBSILLLEHHOr 0 AJ1si
6ambapa XMBOTHOro. IT0
npnaaéT cuny LepemMoHnn 1
obecneymBaeT nnemMeHu bna-
rocroseHue 60roB 1 oyxoB
npenkos. Marunyeckme ronos-
Hble Y6Oopbl pacrnpoCTpPaHeHbl
BO Bcen AdpukKe, 4aCTO OHMU
3aKpbIBAKOT HE TOJ1IbKO rosioBy,

HO 1 M. Y Hapoaa fAOrOHOB
(toro-ganag, Manw) putyanbs-
Hbl€ WanKn-mMacknm mMoryT
HOCUTb NULLIb CrieumansHO 06-

dma pumyaavHas WaANKa-ma-
cka dozoHoe (Manu) cumeonu-
3upyem 0esyuLky-Hesecmy.

Y4€eHHbI€ TaHUOpPbI: HageBad
€€, OHM nepeBONIoLLa0TCS
B AyXOB 1 MOHUMAIOT NNLb
cneumnanbHbii «3blIK MaCOK»,
06LLEeHVe C NPOCTLIMU CMEPT-
HbIMW UM MPU 3TOM 3anpe-
weHo. Ecnu Takylo wanky Ha-
OeHEeT 0OblYHbIN YENOBEK, ero
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XAET HEMUHYEMasa CMepPTh,
CUMTAIOT JOrOHbI.
306paxeHns XMBOTHbIX —
OJHO N3 CaMbIx pacnpocTpa-
HEHHbIX YKpaLLEHU Tpaanum-
OHHbIX FOI0BHbIX YOOPOB. 3TO
Hacnepve Bepbl B TOTEMHbIX
3BEPEN — POAOHAYANBHUKOB
NNemMeH, 3aLMUTHNKOB 1 CHaCT-
JINBbIX TAJIMCMAHOB OXOTHU-
KOB UAn CKOTOBOAOB. Ong
60nbLIMHCTBA HAPOA4OB MMpPaA
TOTEMWN3M — APEBHSS 1 Npak-
THYecku 3abbITas UICTOPUSE, HO
He Be3ae: B OKBaTOpPMaSIbHOMN
Adpuke, Hanpumep, oaxe
ropoackme XUTenm xopoLlo
3HalT TOTEMbI CBOEro poaa
VAN NIEMEHU, @ Ha OCTPOBaxX
MenaHe3un ToTeMU3M XUB U
no cen geHb. Boxam Hapoaa
AaHy c ocTposa Hoas 'BMHeSA
HOCSIT Ha FOJI0BE Yy4eno pan-
Cckomn ATULblI C COTHAMU APKNX
pa3HOLBETHbIX NePbEB — MO
MX MHEHWIO, Takol ybop ae-

Cgepxy 6HU3: 20N108HOU YOO
603c0a Hapoda Oany (Hosasn
T'eunes), warem 6ouHa Haza
(Bupma), pycckas Kuuka.

Kopona npasumens Hapoda na-
Oakxxu (Tumanauw).

JIaeT NX NNemMs HenobeanMbIM,
rapaHTupyeT OOAronetTne u
6e30eHYI0 XN3Hb. Y HAPOaO0B,
XNBYLLUX CKOTOBOACTBOM,
ronoBHble y6opbl O4YEHb Ya-
CTO yKpalleHbl BOJIOBbUMU
nnn 6ynBOAMHBIMU pPoramMu.
MoTue poros BcTpe4yaeTcs
N B MYXCKWUX, N B XEHCKNX
ybopax — 1 BOBCE He TOJb-
KO B 3K30TUYECKMX CTpaHax.
Ewwé nontopa ctoneTtus Ha3ag,
POCCUSIHKM HOCUNK poraTtble
y60pbl—KMYKN. DTOT OTroJo-
COK [APEBHUX A3bIYECKMX BE-
POBaHNI UCTOPUYECKN OYEHDb
HEe HpaBWJICS NMPaBOCAAaBHOMN

papUMIIMOHHEBEIE Ha-

UOHAABHBIE LIASAIBI
IIA€HUTEABHEL CBOEH He-
TIOHATHOCTHIO. TaWHCTBEH-
Has AeTaAb OKa3blBaeTCs
NIPOCTO Y3€AKOM AASL Kpa-
COTHI, @ HeB3payuHas IIyTo-
BUIIQ, HAIIPOTUB, IIEPepaéT
Ba’XHYI0 MH(pOpMAIUIO.
HenoaroroeaeHHOMYy 4e-
AOBEKY «A3BIK IIASIIBLI»
MOXXET CKa3aTb OYeHb He-
MHoro. ITonpobyem pac-
CABIIIATE?

JXEHCKHWE UAU
MYJ)KXCKUE?

Cpealrt 3TUX TOAOBHBIX
yOOPOB U3 KOAEKINU TPU
JKEHCKUX U BCEro OAUH
My>KcKou. Kakori?

WNnanHAA4
BUKTOPHUHA
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LLEPKBU, «pOraTbiX» XEHLLNH
B LLEepPKOBb He nyckann, n te
CTanu NoKpbIBaTb KNYKY niaT-
KOM, 4TOObI MPUKPLITL pora.
Tak nosiBUACA HOBbIN dacoH
rofoBHOro yoopa, A0XMBLUINIA
B Poccum no XX Beka.

BOWHBI MHOIMX HaponoB
MCNONb30BaAN FOJIOBHbIE
y6opbl, 4TOOLI NPOAEMOH-
cTpupoBatTb CBOU 60eBble
3acnyrm n ycTpawmnTb He-
npuatensa. K wnemy BovHa
HapOAHOCTM Hara B CEBEPHON
Bupme NpukpennsoT CTONbKO
OuBHeN, cKONbKO KabaHOB
ybun ero Bnageneu. Mags
Ha yBellaHHbIi Noa06HbLIMK
Tpodesamm Wnem, Bpar U3 co-
cefHero naemMeHn CepbesHo
3aaQymMaeTcsl, CTOMT i BCTY-
naTb B CxBaTky. Tem Gosee
YTO KaKnX-HMOYOb NATbOECAT
JIeT Ha3a Ha LuiemMax BOMHOB
pPSOOM C KabaHbUMM BUBHSAMMN
MOXHO OblJI0 BUAETb U Yeno-
BEYecKMe YenocTu...

Hy a BoXAl0 nnemMeHun,
KOHEYHO, NpuUCTano HOCUTb
rofioBHOW ybop, BblOeNsto-

WKW ero paamepamm mnnm
KONIM4ECTBOM yKpalleHuin. B
MOE€W KONMNEeKUMN eCTb Luanka
npaBuTenNs Hapoaa fagakxu
(T'vmanan). Jaxe ecnm BOX-
010 He MOBE3N0 C POCTOM,
ronoBHOM y6Op BO3BLICUT €r0
HaJ oCTasIbHbIMK, KPOME TOro,
OH OyKBaflbHO YHU3aH Kpyn-
HbIMW camMoLBeTamu: Bupto-
301, onanamun n nasypuramu.
Bec «kOpOoHbI» COCTaBNSET HE
MeHbLLE LWeCTn KnunorpamMmmos,
Tak 4TO HageBaTb ero npasu-
Tenb NPeAnoYUTaeT TONIbKO MO
6onblUIMM NpasgHukam. Tpa-
AMumMS ykpawaTtb rOfIOBHbIE
y6opbl NpaBuTENEN BnevaT-
NAOLWMMN AParoLeHHOCTAMM
yHuBepcansbHa: B EBpone oHa
MHOrO BEKOB Ha3aA, B pPaHHEM
CpenHeBeKkoOBbe, NpuBena kK
NOSIBJIEHUIO KOPOHbI, N C Tex
nop camble JOporue camo-
POLKM, NONagatoLLme B KasHy,
HEW3MEHHO NMPUKPENISINCH
MMEHHO K KOpoHe. B yacT-
HOCTW, POCCUINCKYIO nMmnepa-
TOPCKYI0O KOPOHY yKpallaeTt
3HaMeHUTbIN anmas «Opnos»,

Tapeyw — scencruil 20106HOIL
y6op-konunxa (Hemen).

OpPUTaAHCKYI0 — HEe MEeHee n3-
BECTHbIN «KOXNHOP».
Brnpouyem, «kanutan» Ha
ronoBe HOCST AANIEKO HE TOJb-
KO uapu n uapuubl. Obblyai
HalMBaTb 30/10TbIE U Cepe-
OpsiHble MOHETblI UMEHHO Ha
LLanKy U3BECTEH Y MHOXECTBA
camblx pasHbiXx Haponos EB-
ponbl 1 A3un. Y apabekux 6e-
OYyVHOB TakoW rofoBHOM yoop
nepenaeTca no HacneacTsy
OT MaTepu K Jo4Yepu, NPoxo-
Os1 Yepe3 MHOro NoKOJIEHUI.
Ecnun cembst 6egHeeT, cTapble

ABE ITTHLIbI
HTI/IHa — CHMBOA CHACTHhA

U IPOIBETAHUS Y MHOTHUX
HapopoB. OAHA U3 ITUX IITHUI]
yKpaliaeT KOPOHY IIOTOM-
CTBEHHBIX BOXKAEH, Apyras
— TOAOBHOM yOOp HEBECTHL.
Ire kKakasi?

KPACOTATIIO... ?

OTH SAeMeHTHI «IIIAaIIOYHOTO AeKOpa» OTPa’katoT TPaAULII-
OHHBIe IPEACTAaBACHUS O KDAaCUBOM U HAPSIAHOM B CAEAYTOIITIX
crpaHax: Benrpus; Mopaauus; Vuausa u [lakucran; Tuler;

Yexwus; AaTBUA.

OcTaroCh TOABKO IIPABUABHO PACIIPEAEAUTh, KaKad Kpa-

coTa oTkyaa. Cymeere?

i -
.
o x
 Pabatut

wakd!
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Buzyden (Bpemans, Pparyus).

MOHETbI CPe3atoTCs C Lanku,
4YTOOLI MONPaBUTb CEMENHbIN
OloaXeT, a cnepytouee no-
KoneHue, ecnu pasborare-
€T, CMOXET HalUTb HOBbLIE.
B pesynbraTte, Hanpumep,

MeMEHCKMI rapryw n3 Kosn-
NeKunn cooepxuTt Ha cebe
MOHETbI CaMbIX Pa3HbIX ro-
cypapcTs u anox: ot XVIII go
KoHua XX Beka. B Poccun
yKpawaTtb y6op MenoanyHo
3ByYallMMKN cepebpsHbIMU
MOHeTaMW MPUHATO Mo ceil
OEHb Y XeHLWMH MNoBONXbsA
— yyBallen n mapuiues. Hy-
BallCKMe KpacaBuubl Orop-
yaloTcs, 4TO C TeX Nop, Kak B
1930-€e roabl B Poccum BbiL-
nn n3 obuxona cepebpsiHbie
MOHETbI, NEPE3BOH, KOTOPLIN
nspasan npu xoabbe nnm
TaHUe HapOAHbI rOSIOBHOM
ybop, yxe HuKoraa He byaeT
TakKnmm MenogndHbiM, Kak
paHbwe. [la 1 oemMoHCTpuU-
poBatb 60raTcTBO CTaNo 3a-
TPYOHUTENbHO — He Oyaellb
Xe HaluMBaTb Ha TPaAMLNOH-
HytO Wwanky 6aHKHOTbI Kpymn-
HOrO AOCTOMHCTBA.

A BbICOTa rofIoBHOro yéopa
nogyac 3aBucena He TOJIbKO
OT YPOBHS1 BNacTu Brnagesb-
La, HO U OT Mepbl Twecna-
Bus Bnagenunubl. Coscem

Hauyuonanvhas wysauckas
JCeHCKAasA WAnoiKa myxvsa mpa-
OUYUOHHO YKpaAULeHA MOHema-
mu (cosemcrumu, decamurone-
eUHbLMU).

HeaaBHO, B Havane XX Beka,
BO dpaHLLy3CKOM NMPOBUHLUMUN
BpeTaHb TpaanumoHHas be-

ECTb JKEHIITHBI
B PYCCKUX CEAEHBAX...

Ha doTorpaduax roroBoael], KOKOUIHUK,
ITIOBOMHUK U IIepeBsI3Ka — AETAaAU PYCCKOTO
HAIIMOHAABHOI'O JKEHCKOTO Hapsaa. Iae uro?

(OtBeTbi Ha c. 127.)
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FOHnbiii domuHuKaHeY 8 Waane
u3 cmebaeil caxapHozo mpocm-
HUKQ.

Nasi Kpy>XeBHas LIanoyka rnog,
Ha3BaHMEM «OuryaeH» ctana
06BbEKTOM HEMPUMUPUMO-
ro conepHMyecTBa Mexay
ropogamMm U pamoHamu: Ybin
KPY>XEBHULLbI CMOTYT caenatb
OuryaeH Bbille 1 ycTon4mBee?
KTo nobeoun B KpyXXeBHOW
roHKe, HEM3BECTHO, HO B pe-
3ynbtate Kk 1940-m rogam
BblCcOTa OuryaeHa gocturna
40—50 c™M, 1 UMEHHO Takne
TPaoUUMNOHHBIE YOOPbI A0 CUX
nop HOCHAT NO NpasgHuMKam
OpPETOHKN.

Jaxe Hn4yem He ykpalueH-
Hasa Wwnsana MoXeT HECTH
OrPOMHOE KONMYECTBO WH-
dopmaumn. KoHevHo, npexae
BCEro, 0 NPMPOAHbLIX YC/TIOBU-
S1X, B KOTOPbIX XXMBET HaApPOA,
CoBpeMEeHHbIE KPECTbsHE
Kapunbckurx ocTpoBOB fienatoT
Lwnsnbl 3 ctebneli caxapHo-
ro TPOCTHUKA, a NaoCLbl — 13
nmctbeB 6Gambyka. B xonon-
HOM MOHIoONNM N CEBEPHbIX
obnactax Poccum npuHaThl
HaLWOHalbHbIE TOJIOBHbIE
ybopbl 3 Mexa NN ONIEHbUX
LLKYP, @ XXUTENU TPOMNYECKOWA
Adpukn n UHpoHesnmn Bcero
b 3aBA3bIBAOT rosoBy
obpydyem 13 6ucepa mnu
NPOCTO NOBA3KON — xonoaa
306eCb HEVU3BECTHbI.

BbiBaloT cuTyaumm, Kor-
[a rofioBHble y6opbl cnyxar
4yeM-TO BpoAe nacnopra. Tak,
HapoaHocTu KOro-BocTouHom
A31M HACTOJIbKO pa3HO0bpas-
Hbl, 4TO, KOrga OHU BCTpeyva-

«Hayka n skuanb» Ne 6, 2012,

I0TCS U NMepemMeLlInBaloTCs
APpYr C Apyrom, Hanpumep
Ha MECTHOM pblHKe, pac-
MoO3HaTb UX MOXHO TOJIbKO
no rosioBHomy yb6opy. Oaxe
Ha3BaHWA OTAENbHbIX MIEMEH
NPOMCXoaAT OT Ha3BaHWS La-
NnoK: B ceBepHoM BbeTHame
NPOXMBAIOT A320-TbEH, U
«MOHETHbIE A3a0» (HalWnBalT
KPYMHbIE MOHETbI Ha XXEHCKNE
ybophl), «Tam B Oenbix nnaT-
Kax», «<4EPHbIE XMOHI > (KpacsaT
cBoM TiopOaHbl B UBET MHAMIO)
1 apyrve Hapoapl. Ha npockoy
npoaaTb CBOV royloBHOM yoop
naxe 3a 6onblne OeHbrn
MHOIME XEHLMHbl OTBEYaloT
KaTeropnyeckmum OoTka3om
— BeAb B 3TOM CJly4ae OHU
cpagsy NoTepsItOT 3THUYECKYIO
noeHTnyHocTe! Kpome Toro,
B 9TOM PErMoHe Mno roaoB-
HOMY YOOPY MOXHO y3HaTb,
3aMyXeM AeByLuka Un ewé
cB0obOaHA, — TaK Xe, Kak Kor-
na-T1o Ha Pycu, roe ronosHele
ybopbl AEBYLLEK N 3aMYXHUX
XEHLMH KapAWHanbHO pas-
nnYannce.

B pycckon Tpagunuunu
OCHOBHbIM PasfNYnUTENbHbIM
npu3Hakom 6bI10 Hannyme
MM OTCYTCTBUE OTKPLITOMN
npuyéckn. bapbiwHM Moran
rnokasblBaTb CBOW BOJIOCHI,
XEHLUNHaM 3TO CTPOro-Ha-
CTpOro 3anpeLuanocs. «Onpo-
CTOBOJIOCUTLCS>» Ha N0AAX
— TAr4anmLwnm No30p A1 XeH-
LWWHbI B PYCCKOI OAEpPEBHE.
[Jaxe noma, npy AOMoYaaLax,
3aMYXXHME XEHLUMHbI HOCUN
cneupasnbHble MIHTUMHbIE «BO-
JIOCHUKW» — rOJI0BHbIE YOOPbI
M3 NPOCTON NbHAHOW TKaHW,
4yTOObl HE AEMOHCTPMPOBATL
HEeMnoKpPbITYIO rofioBy. Cxoxune
obblyan pacnpocTpaHeHbl No
Bceli EBpone.

onoBHoI y6op — xmBas e-
TOMNMCb YENOBEYECTBA, HArNsAa-
Has unncTpaums ero yam-
BUTENBbHOIr0 pasHoobpasus.
Kak roBopuUTtca B aHrIMNCKOM
NpUCNoBbE, «eCcnn Obl BCE Mbl
OblSI 0OAMHAKOBBLIMU, 3TO Obis
Obl 04EHb CMELLIHON MUP».

Martepuan nogrorosuna
Enena BELLIHSIKOBCKASI.

Ceepxy 8HU3: MOPHCECTNEEHHBLIL
2071068H01L Y6OP U3 uza OurKobpasa
(Bupma, Hapol YuHbvl-3axayH?2),
U3 mulK8bl-Kanebaca (cayicum e
FOxcuoti dgpuonuu u nocydou, u
wankoi 00H0BPeMEeHHO) U wan-
Ka 60UHQA, U320MOBLEHHAL U3
wKypsL 6a6yura (Hapod opomo,
dpuonus).

Koxownukr (Huxcnuii Hoezo-
pod).
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NEPENHCKA C YHTATERAMH

N3 uctopun damunui

Baagumup BacuaveBuu
Cugopenko u3 Kpachro-
gapa unmepecyemcs a-
muauel Jurpuxk.

YHTPHK

OTa haMuANS, TIO-BUAM-
MOMY, TIOPKCKOTO ITPOMC-
xoxxAeHus. CyiiecTByeT
TIOPKCKOE POAOBOE UM
Unirpipbrlk. B TIOpKCKUX
sI3bIKaX HEBO3MOSKHO IIPO-
U3HOCUTH ABA COTAACHBIX

3ByKa IOADSA, MEXAY

HUMU HY>XHBI TAQCHBIE.
INo-pyccku mAm no-ykpa-
UHCKHU CAOXHO IIPpOU3-
HeCTU TBEPABIE CAOTH Ykl
U I'bl. ADALITUPYSCH K CAQ-
BAHCKHUM sg3BIKaM, 3TOT
TIOPKWU3M IIPEBPATHUACS B
Yurpuxk.

3gpascmBylime, yBa-
JKaemas Arekcangpa Ba-
cuabeBHa!

A obpawaroch K BaAM
¢ npockboli 06bACHUMB
npoucxoxgeHue geBu-
ybel ¢pamuaruu moel
mamel. Eé omey, moti geg,
Xaabepos Baagumup Ba-
cuabeBuy, pogom u3 Ile-

mepbypra, a ero npageg

nonaia myga Bo BpeMeHd
Iempa I. Bom Bcé, umo 5
0 HEM 3HAI0.

B. A. OpaoB
(r. Kazanb).

DaMuANSA TPOUCKXOAUT
OT TepPMaHCKOTO UMeHU
Aarbbepm/Arbbep/An-
Oep. B HEKOTOPHIX YaCTIX
[ToabmIn MM CTAAO IPO-
U3HOCUTHCI KakK Xaabep.
OT Hero ob6pa3oBaarach
damurrg Xar0epos.

9Beauna MogyauHa u3
Pocmosa fpocaasckoro
uHmepecyemcs gamu-
AUAMU CBOUX POGCMBEH-
HUKOB.

DaMUAUSI TPOUCXOAUT
oT uMeHu Mogyaa. OTo
AacKaTeAbHAsdg popMa
IIPABOCAABHOTO UMEHHU
Mogecm: Moga — Moguk
— Mogyaa. Uma Mo-
gecm AaTUHCKOTO IIPOMC-
XOXKAEHUSI, 00pa3oBaHO
OT CAOBa Magecmyc —
«CKPOMHBIINY. Y ADEBHUX
PUMASH 3TO OBIA SIUTET
Mapca.

Ioxaayticma, o6bAc-
Hume, 4mo 03HAYAOM
Mmosa ¢pamuarus Kysyo u pa-
muAuA xkeHnbl — besuk.

Anekcangp Kysy6
(r. barakoBo
CapamoBsckoti 00A.).

KV3Vb

daMUAUSA TOABCKO-
YKPauHCKOTO IPOUCXOXK-
AeHud. Yallle oHa BCTpe-
yaeTcsl B Hanucanuu Ko-
3y0. OOpa3oBaHa OT Ipo-
3Buia Kozyo, a To — ot
cAroBa Ko3y6. OHO uMeeT
ABa 3HaUeHUS: KOp3UHA
AASL SITOA, CA€AaHHAas M3
KOPBI; Y4eAOBEK C OOABIITUM
KMBOTOM.

damurus o6pasosa-
Ha OT UMEHU AUYHOIO
Be3nk. OTo racKaTeAb-
Hast (popMa TaKUX CTapbIX
KaAeHAAPHBIX UMEH, KakK
Besuntuii, bescamoHni,
KoTopkle nocae XVII—
XVIII BB. BEIIIAY U3 YIIO-
TpeOAeHUS.

3gpascmBylime, yBa-
xKaemas Arekcangpa
BacuabeBna. OueHb
npouly nOMo4b MHe No-
6oAble y3Hamb 0 MOUX
npegkax. Ilpagegywka
HocuA ¢pamuauio Luw-
Hammu (uau Huwha-
mu), HO B CBA3U C mMpy(q-
HOCMbIO e€é npousHoule-
HUA U HANUCAQHUA B3AA
¢amuaruto Yparbckuil.
Pogom on 6biA u3z Moa-
gaBuu (max pacckasbl-
Baa gegywka). Ouensb
xouemcs y3namb, Ka-
KOI'o NpOUCXOoXXgeHus
HQula NepBOHAYAAbHAA
¢amurusa uumo o3naua-
em. 3apaHee 6oAbwoOe
Bam cnacubo.

Hamaaus Ypaabckasn
(r. Kypck).

UHLLIHATCTIH

I[MTo-BupuMOMYy, Ball
npajpeAylIKa IpouC-
XOAMA U3 PyMBIHUU UAK
MonapaBuu. QamMuius
LumuaTtTy obpa3oBa-
Ha OT MHOTO3HAYHOTO
rAaroaa «BHE3aIllHO IIO-
SIBASITBCST, BEICKAKMBATh,
OKa3aThCs, CHEIIUTHY.
Kak nposzsuiie oHO MOT-
AO XapaKTepU30BaTh TO-
POIAMBOTrO, BHE3AIIHO
MOSIBASIONIETOCS, Be3Ae-
CyIIIero 4eAOBeKa.

Baagumup Habuu
Megegkun uz [Ipumop-
CKOro Kpas uHmepecy-
emcs cBoell pamuarueti.

DaMUANS TPOUCXOAUT
OT APEBHEPYCCKOTO MMe-
HU MegBegKa, a TO B CBOIO
odepeAb OT CAOBA MegBeg-
Ka. B roBopax pycckoro
sI3bIKa CAOBO MegBegKd
UMeAO pa3Hble 3HaUeHUs:
«DOABIIIAs TEAETa, CIIAOLLL-
HOe AePEeBSIHHOE KOAECO;
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YKAaAKa CHOIIOB; MaA€Hb-
KHU MeABeXXOHOK». C
HauOOABIIIEeN BepOITHOC-
ThIO, UMSI MegBegka 1O
OTHOIIIEHUIO K YeAOBEKY
MUMEeAO 3HaYeHUe «IOTO-
MOK 4YeAOBeKa IT10 UMeHU
MegBegb». OTO OBIAO AO-
CTaTOYHO paclpocTpa-
HEHHOe ApeBHepyccKoe
UM, KOTOPOE MOTAU AQTh
YeAOBEKy B COOTBETCTBUU
C CeMeNHOM TpaAulluel.
ChbIHa YeAOBeKa 1o UMeHU!
MegBegpb 4allle Ha3bIBA-
AN uMeHeM MegBegko.
®opma MegBegka oueHb
peAkasi. BcaepacTBue 3TO-
ro u pamuaug MeaBea-
KHUH TOXe pepkas. OpuH
W3 HEMHOTUX TPUMEPOB
MIPUBOANT s13BIKOBeA Ene-
Ha HukonraeBHa [Toas-
KOBa: «YepapriHel Kyt
VBaHOB cbIH MeABEAKUH,
1623 r.».

Yeaxaemasn Arekcan-
gpa BacuaveBra!

INuwem Bam yueHu-
ua 9-ro Kaacca cpeg-
Hell wkoAbl Ne 1 ropoga
Aegoscka MockoBckol
obaacmu. A xouy nonpo-
cumb Bac o0bACHUMb
npoucxoxgenue moell
¢damuauu. boabwoe cna-
cubo.

Cogbsa [NTumankuna
(r. AegoBck).

®amuanust o6pazoBaHa
OT uMeHHU [TumaHKa. ITO
HapoAHasl pa3roBopHas
¢dopMa IpaBOCAABHOTO
uMenu ITumen. B HekoTO-
PBIX TOBOPAX 3TO UMs 3BY-
yut He [Tumen, a [Tuman. C
AobGaBaeHHEM cydduKca
—Ka UM IIOAyYaeT pamu-
ABSIpHYIO (pbopmy TTuman-
Ka, Kak MBan — HBaHKa,
Erop — Eropka, Makap
— Maxkapka u T.A.

Mg rpeueckoro mpo-
ucxoxpeHmusa. Obpa3osa-
HO OT CAOBA CO 3HAYE€HU-

€M «IIaCTyX, IIaCThIPb»,
B II€EPEHOCHOM CMBICAE
— «HACTABHHUK».

Paszpen BepéTt pokrop
dpunonornyeckmnx Hayk
AnekcaHpgpa
CYNEPAHCKAS.

Ipowy Bac omeemums,
omKyga npouzowAd gamu-
Aua Meabxusegen. [loumu
mpu roga s 3aHUMQAIOCh
uccaegoBameAbcKol pabo-
motl no YyBeKOBEYUBAHUIO
namamu 3eMCKOro Bpaua,
goxmopa meguyunst Co-
¢uu HukoraeBHbl /AoBeliko
(1864—1947rr.). Cousa
/\oBeliKo OblAQ MeUEeHamoM.
OHa Aeyuna KpecmbAH, om-
Ka3aBUWUCH OM JKAAOBAHbS,
MHOro Aem OblAG ONeKy-
HoM beaeHuHCKOU WKO-
Abl Aoporobysxckoro yezga
Cmonenckolti rybepruu. Ho
Ha CMOAEHWUHY OHA npu-
exara B 30 Aem, 3aKOHUUB
MeguuyuHcKull (hakyrbmem
INapuxckoro ynusepcume-
ma, OblAG yKe gOKMOpOM
meguyunsbl. ITo cobcmBeR-
HoOU UHUYuUamMuBe NOMOIAQ
nocmpoums CeAbCKull pog-
gOM 3AgOATO goO PeBOAlO-
yuu 1917 roga u 6staa mam
egUHCMBEHHBIM BPAioM
aKywepoM-ruHeKOAOI'OM.
Ao cux nop Heu3BecmHo,
rge poguaack Cogus No-

BellKo, Kakas O6blAa y Heé
geBuubs hamuus, NPasyga,
Bcex gemell eé, cyga no
gOKyMeHmam, Kpecmuau
6aponbl ¢pon Iep3gopgrl.
Beposimno, ona ux pog-
cmBennuya. OgHa u3 go-
uepeti Cogpuu HukoraeBHbL
HOCUAQ gBOUHYIO haMUAULO
— J\oBeliko-Meabxu3segeH.
O6 smom A y3HaAa u3 omse-
ma, gaHHOr0 HAMOU 3anpoc
0 Heli ApXUBOM BOEHHO-Me-
QUUUHCKUX gOKYMEHMOB
(C.-ITemep0bypr). Cogbs
ANoBeliko-Meabxu3zegeH
6blAa MaliopoM MeguuuH-
CKOU CAYKObL.
INogckaxume, rge, B
Kakoli cmpaHe npoXuBa-
Au Meabxu3segensl? Umo
BooOwWe o3nHauaem sma
¢pamuarun? Ecmb Beposm-
HOCMb MOIo, 4MO 3MO
geBuubA pamMuAua Mame-
pu Copuu HuxoraeBHbl,
maxk kak Cogrs NoBetiko-
MeabxuzegeH 3aMyX He
BBIXOGUAQ.
Anna HMBanosa
(r. CMOAEHCK).

Y B. W. Aaarsg HaxoauM
CAOBO A0OBes, KOTOpoOe B
CeBepHEIX roBopax 060-
3HauaeT YeAOBeKa, Npo-
MBIIMIASIFOIIIETO AOBAEU
Tl 3Bepel, peiosl. C
cyd®dUKCOM —KO MOAyYa-
eM Aosetiko. EcTb 1 Apy-
rasg BO3MOXKHOCTb O0Bb-
SICHEHUS 3TOU (paMUAUH.
B. 1. AaArb BKAIOUAeT B
CBOM CAOBAph CTAPUHHOE
o603HaueHUe CAOBA —
A0Bb. C cydUrcoM —etiko
TIOAyYaeTcsl /AOBEMKO, KaK
Ilémp — I'lempetixo, UBan
— UBanetiko.

OTa pamuaus obpa-
30Banach B CMeIIaHHBIX
YKPauHCKO-MOAA@BCKUX
TOBOPAX OT APEBHETO IIPO-
3BHUIIA CO 3HAUEHUEM «Aa-

croyka». Takoe IIpo3BUIIlEe
MOTAHU AQTh AETKOMY, IIPO-
BOPHOMY YEAOBEKY.

MENbXHSEAEH

ITo Bcel BepOSITHOCTH,
(aMUAKS TPOUCXOAUT OT
HUCKa)KEHHOI'0, PEAKO Aa-
BaeMOTro IIPaBOCAABHOTO
umeHu Mea(b)xucegek. ITo
UM BETXO3aBETHOTO IIapst
ITpaBaBL, KOTOPOTO CUUTA-
IOT MOPAABHBIM IIpEAllle-
CTBEHHUKOM XPUCTa.

HenousaTtHoe arg pyc-
CKOT'O YeAOBeKa UM TIOA-
BEPTAOChH UCKa)KEeHUIM. Y
nucapey, UMeBIIUX «XO-
pOILLINIT» MOYEPK H U K 4a-
CTO He Pa3AUYaAUCh. 3ByK
C B IOAOJKEHUU MEXAY
TAACHBIMHU AETKO Ilepe-
XOAUA B 3.
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AUCTbS NOAE3HEE [ITOA

Beneaukt OAObIKUH, y4€HbIA arpoHOM.

CaMbIM MOBUMBIM ATOAHBIM
KYCTapHMKOM MOEro neaa,
a noTom 1 otua bbina Y€pHas
cMmopoamHa. Kpyrabivi rog, oHu
NUAN Yail, HaACTOAHHbIA Ha eé
JINCTBSAX, U HUKOra He 6onenu,
[0XMB 10 MPEKJIOHHOr0 BO3pac-
Ta. A BOT K «4EpPHbIM ByCHMHKaM»
Mou npeakun Gbim abCconoTHO
6e3pas3nnyHbl — MO, KUCIATUHA,
JINLWb OCKOMUHY HabMBaeT.
Jonrve rogpl cemeriHoe yene-
YeHMe CMOPOAMHOBBLIM HYaeM 51 HE
pasgensn, ga v He NoHuMan ero
CMBbICNa, CYMTas NPOCTO NPUBbIY-
KO nAn 4yaavecTsoM, He ume-
IOLLMM CEPLE3HOrO0 OCHOBAHMS.

® HA CALOBOM YYACTKE
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Benb 1 no cen geHb CMOPOAMHY
NMPUHATO BblpalyBaTh Paam Arof,
a BOBCE He 13-3a JINCTLEB.

«CMOpPOAMHOBYIO NaHaLeo» s
MrHOPMPOBaN BMJIOTb A0 HEAaB-
HKX NIET, KOraa CTanm aocaxaarb
BbICOKOE JaBNEHMNE M CBA3AHHAS C
HVM ronosHas 6onb. MNMocne 6ec-
MosIe3HOr 0 «MCMbITaHUs» Ha cebe
anTeyHblx TabneTok BCNOMHMA
Toraa 6e3 ocobbix Hapexa npo
[e[0BCKMIA Yail.

He 6yay npeyBennumBath — He
Cpasy C NepBOI YaLKK1, HO MOMOT -
n0. MoxeT 6bITb, Cly4aliHOCTL?
HeT, nonoxutenbHoln 3ddekT
NOBTOPSINCS Kaxabl rog. A no-
TOM 1 Bpayu NOATBEPAUNN, YTO
HacTO M3 CMOPOAMHOBLIX JINC-
TbeB — OJIHO M3 JTyHLLIMX CPeaCTB

npoduNaKTUKN rMNepToHumn, Co-
NPOBOXAAIOLLENCS MArPEHBIO. o
YTBEPXAEHMIO MEAVIKOB, Y MHOMMX
NauMeHTOB HACTOW M3 NNCTLER
YEPHOW CMOPOAMHbI yNyylwaeT
06MeH BeLLEeCTB 1 KpoBoobpalLe-
HWE, NOBBILLAET UMMYHUTET, Bbl-
pabaTbiBasi HEBOCMPUMMUYNBOCTb
KO MHOTMM Hepgyram.

Ho rae Bbl BUZenu, 4tobbl
CMOPOAMHY BbipalLMBany paam
nnctbeB? OTBET 51 Mckan Bce no-
cnegHue rogbl. «<Packonan» He-
Mano UHTepeCcHoOW nHdopmaumn.
M He CcTONMBLKO B UHTEPHETE 1 NO-
NyNSPHON IUTEPATYpPE, CKONbKO B
HOBEMLLNX HAYYHbIX TPYAAX.

BUTAMWHbI HA BETKE

Bonblas 4yacTb cBEAEHUN O
CMOPOAUHE U3 BCEMUPHON na-
YTVHBI U NONYASIPHbIX XYPHANoB
«rpewart» CIMLLIKOM npuénnsu-
TeNbHbIMK, YCTAPEBLUMMU @ U HE
BCErga TOYHbIMW CBEAEHMSAMU.
MoHavany s «3auenuncs» 3a He-
NOAKPENNEHHYIO HUKAKUMU [0-
KasaTtesbcTBaMu Lubpy: 6yato
Obl B IMCTbSIX YEPHO CMOPOAVHI
None3HbIX BeLWEeCTB NATUKPATHO
Oonblle, YeM B Arogax ¢ Toro
Xe kycTta?

[na noaTBepXaeHUs AaHHbIX
NPULLIOCL 06PATUTLCS B HAYYHbIE
ueHTpbl. Okasanock, B nocnen-
HUe roabl YH4EHbIE ABYX U3 HUX
—C. A. CrpenbumHamn O. A. Tuxo-
HoBa 13 BH/W pacteHneBoncTea
(Cankt-MeTepbypr) u E. U. Ha-
kBacuHa u . . TeHrepekoBa 13
dunmnana HUN caposoacTea Cu-
6vpw (r. FopHo-AnTaiick) — npo-
BEJIN CPABHUTENbHYIO OLLEHKY
BUOXMMNYECKOro cocTaBa cop-
TOB YEPHOWN CMOPOAMHbI, pac-
NPOCTPaAHEHHBIX B UX PErnmoHax.
M BOT BbIBOABI Y4EHbIX: B 100 T
JIMCTbEB Pa3HbIX COPTOB YEPHOM
CMOPOAVIHLI CoaepxuTcsa ot 260
0o 310 mr ButamuHa C n ot 2000
006500 Mr P-aKkTVBHbIX BELLLECTB,
4TO MHOrOKpaTHO BoJbLle, YEM
B aropax: ButammHa C — B gBa
pasa, P-aKTVBHbIX BELECTB — B
[ecaTb—nsaTHaauaTh pas.

Bonblie BCEro BUTAMWHOB B
NINCTBAX B KOHLE MIONS — Havane
asrycta. B mae—uioHe nonesHoix
BELLECTB B H/X HEMHOTO MEHbLLIE,
3aT0 Yaii nony4yaeTcs 6onee apo-
MaTHbIM.
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Y10 kacaeTcsa notpebHocTEN
Hallero opraHusma, To ewe 40
NIeT Ha3a, OCHOBOMOMOXHYK Je-
4yebHOro cafoBoacTBa npodec-
cop J1. . Buropos (cMm. «<Hayka
N xun3Hb» N2 4, 2008 r.) BbIICHWN,
YTO NPY FTMNEPTOHNN EXEAHEBHO
TpebyeTcs 200 mr BuTammHa C u
2000 mr ButamuHa P npmpogHo-
0 MPOMCXOXAEHNS.

JIncTba 1 arogpl YHEPHON CMO-
POAMHBI NMPU PEryNspHOM YMo-
TPeBNEHUN [ENCTBUTENBHO CMO-
COOHbI aKTUBM3MPOBATb 3aLLMT-
Hble CUJbl Hallero opraHuama
6narofaps Hanuuuio bronoruye-
CKW aKTVBHbIX BELLEECTB, B NEPBYIO
oyepeapb [BYX YHMBEPCASbHbIX
BuTamunHoB — C 1 P (nocnepHui
NpaBUbHO HA3BATb KOMMIEKCOM
13 aKTUBHbIX COCYA0YKPens-
owmx BelecTs). CoveTaHne ux
CTONb 61AroNPUSTHO, YTO OHW HE
TOMNbLKO yCBavBaloTcs 6e3 NoTepsb,
HO 11 YCUNIMBAIOT 03,0PaB/IMBalo-
Lee JencTBue apyr gpyra.

Y4yéHble npepnaraloT 3any-
MaTbCSl ELLLE HAA, OAHUM BaXHBLIM
dakTtom: 95% pacnpocTpaHEH-
HbIX COPTOB YEPHOW CMOPOANHbI
— HM3KO- 1 CPeAHEBUTAMUHHbIE
KYNbTypbl. M TONbKO eAVHNYHbIE
copTa, yBbl, ManopacnpocTpa-
HEHHbIE, [AI0T NNOAbl C BbICO-
KUM cofiepxaHnem ButamuHa C
(6onee 250 mr/100 r). EcTb pas-
HMLa Mexay copTamu 1 no Ha-
JINYUI0 BUTAMUHOB B JINCTbSAX.

Mo 3akno4eHno BUOXMMUKOB,
MaKCMMaJibHOE HaKoMyeHne B
nnopax sutammna C (o 300 mr/
100 r) xapakTepHO Ans Takux
COPTOB YEPHOI CMOPOAVHBI, Kak
Capko, Xypasywka, Opnosckas
cepeHapaa, 3enéHas abimka, Bu-
TaMUHHAA PaHHSASA, U HEKOTOPbIX
LPYryix HOBUHOK.

Makcumym P-akTUBHbIX BE-
wects (a0 4000—6500 mr/100 1)
HabupatoT copTa borartas, He-
cpaBHeHHas, barvupa, Y€pHbi
Xemuyr, co3aaHHble ewwé 30—40
NeT Hazag,.

fopa3no MeHblue nmeeTcs
COPTOB, HAKaMIUBAIOLLMX CPa3y
nBa BuTamuHa. Cpeamn yHuKy-
MOB Mpowwbix net — copta Op-
NoBCKas cepeHana, benopycckas
cnafkas.

Mo MHeHUIO BUOXMMUKOB
BHWW reHeTnkn n cenekuunmn
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NNOAOBbLIX pacTteHuin (r. Mu-
YYPMWHCK), 3TOT CNMUCOK AO-
NMONHAIOT el ABa «BeTepaHa»
— [lpumopcknin BennkaH u
Jina nnopopopgHasa, kKoTopble
Y4EHbIE MCNONbL3YIOT B KA4ECTBE
MCXO0AHbIX GOpM ANS panb-
HEWLWeN Cenekunmnm pacTeHnin ¢
onTUMasnbHbIM covyeTaHnem C-
1 P-BUTaMUHHOCTH.

Cenerxyuonep C. []. Knases. Ha
nepeduem niarne wWépHas CMOPO-
durna copma Kunuana.

Kctatn, umeHHo copT Jlng
nnofopoaHasl, BbIBEAEHHbIV B
Anrnum ewé B 1860 roay, uenbii
Bek — 10 1960 roma — 6bin

BbicokosumamuHras 4épHas
cmopodurna copma Hckywernue.
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OOHUM M3 caMblX NOMNYNAPHbLIX
BO MHOIMX CTpaHax M1pa, B TOM
yucne B Poccun. Ero Bospge-
NibIBan pagn BUTaAaMUHHOIO 4as
MOW Oeq.

_ MPEXXHUW
«4EPHbIA )KEMYYT»
OBECLIEHWJICA

Cnepys ceMmenHov Tpagmuum,
3a nocnefHue rogsl 1 cobpan
B CBOEM NOAMOCKOBHOM cany
MHOIMe copTta YepHON CMOpPO-
JAWHbI, BK/lO4Ya4d BbllLlenepeyunc-
NeHHble. Mou BbIBOAbI Kak Npak-
TUKa PasnTENIbHO OTAMYalOTCS
OT TeX, YTO CAenanun y4yéHble:
K coxaneHuio, oTobpaHHble
UMW BUTAMUHHbIE NAEPbI SBHO
ycTapenu, n nx IMCTbsl HeENpu-
rofiHbl ANs Yasi.

W B cpeaHen nonoce, 1 BOC-
ToyHee oBONXbS, BNAOTL A0

CcMOPOOUHDL.

Ypana, BCce nocagku 4€pHOW
CMOPOAMWHBI MOpPaxeHbl Bpe-
ONUTENAMU U LENbIM «BykeToM»
rpubHbIx 3abonesanunii. Mpu-
maanTecb K CMOPOANHOBBLIM
KyCTam B CBOMX Cajax: paHHen
BECHOM MHOTME MOYKN Ha HUX
pasbyxaloT, paccnamsatoTcs,
CTaHOBSICb MOXOXMMU HA MUHU-
KOYaH4MKM, a NOTOM 3acbixaloT
(BHBI NPU3HaAK 3apaxeHus
MOYKOBbLIM KiewWwom). A ¢ cepe-
[OVHbI Masi BEPXYLUKM MONOAbIX
BETOK MoKpbIBalOTCS 6enbim
«BONNOKOM», UCKPUBAAKOTCSA
(13-3a My4HUMCTON pochl). Mo3-
Xe ele 1 3eN€Hble ryceHunupl
OTHEBKM NOBKO 3aKpyyuBaioT
X pyJioHaMu B «rHE3da» C na-
YTMHOW. JIETOM Xe OCTaBLumnecs
JINCTbS CNOLWb NOKPbIBAKOTCA
opaHxeBbiMU, BypbiMu 1 be-
NbIMW NATHAMK (pXaByuHa,

Jlucmos wépHol cMOpOOUHBL, NOPA-
HCEHHbLE MYLHUCMOU POCOUL.

B 6uoxumuneckoii rabopamopuu BHHUH cenex-
yuil nnodosvix Kyavmyp (2. Opén) npoeodam
OUOXUMULECKYIO OUEHKY HOBbLX COPMO6 YEPHOU

aHTPaKHO3 ¥ CenTtopuos), a
M3HYTPK cTebnun nporpbizaet
CTEKNIAHHMUA.

Ecnu ¢ BeCHbI 4O OCEHM Takne
KYCTbl HE OMPbLICKUBATL «XVMUER»,
TO YXE B Mtone «3eEHas MaHTUS»
CMOpPOAVHbI BYPEET, 3aChIXaeT U
onagaet oo cpoka. Kakon n3 Heé
yain? Ho v onpeickMBaTh KYCTbI,
a NoTOM 3aroTaBnMBaTb C HUX
JIMCTbS AN Yasa co cnejamu ne-
CTULMA0B — TOXE HEe BbIXOA,

Kakux-Hnbyab 20—30 net
Ha3apg, CTO/b CULHOI O Y NoBasb-
HOro 3apaxeHna KyCToB HUKTO He
BUAEN, TENepb Xe 3T0 — HACTO-
silee 6eACTBME, 3-32 KOTOPOrO
CMOPOAVHY 4acTO MPEANoYMTaIOT
BbIKOPYEBbLIBATD.

Mapapokc cCOCTOUT B TOM,
4TO HE TONbKO Ha PbIHKAX, HO U
B COMIMAHbIX MUTOMHMKAX HaM
no-npexHemy npegjaratT BCE

MakcumanbHbIM cogepxa-
HVEM MOoJIe3HbIX BELWECTB OT-
NiMYaloTCs cBexecobpaHHbe
ICTOYKK. Npn eCTECTBEHHOM
CYyLUKE 3HAYMTENbHAsA YacTb
(8.0 NONOBUHLI) BUTaMnHOB C
1 P TepsieTca. ns Toro 4tobbl
3TOr0 He J0NYCTUTb, NCTbS
cyLat B AyXOBKE C OTKPbITOM
[BepLein — B NOTOKE ropsivero
BO34yxa nNpu Temnepatype
70—75°C.
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TOT Xe, SBHO YCTapeBLLNiA COpTK-
MeHT. OH ke — B [ocynapcTBeH-
HOM peecTpe CenekUMOHHbIX
NOCTUXeHut PO 1 B pekomeH-
haumsix CneumnanmcToB, a Takke
B KHUrax, aapecoBaHHbIX Cafo-
BOZAM-NIOOUTENSAM...

ANNbTEPHATUBA ECTb!

CospaHa OHa HECKONbKUMU
NOKONEHNSMUN Yy4EHBbIX BO BHUN
cenekumn nNaoAoBbIX KynbTyp
(r. Opén), roe HaunHas ¢ 1973
roga AOKTOP CenbCKOX0381-
CTBEHHbIX Hayk T. . OronbLoBa,
a no3xe AOKTOP CEeNbCKOX034i-
cTBeHHbIX Hayk C. . KHsa3eB
paboTanu Han peanu3auuen
[00NrOBPEMEHHO NPOrpamMmbl No
CO3[aHUI0 COPTOB CMOPOAMNHBI
HOBOIO NMOKOJIEHNSI — HEBOC-
NPUUMYNBBIX (C MPUPOLHBIM
UMMYHNUTETOM) K HECKONbKUM
CaMblM pacnpoCTpaHEHHbIM 3a-
60oneBaHNsAM 1 BPeaMTENSM.

BbICOKYI0 KOMMNEKCHYIO YCTOM-
4MBOCTb KO BCEM HaMacTaM, BKITIO-
yasi KIMMaTU4ecKMe aHoOManuu,
nokasanm Takme copta, kak Yép-

Has Byasib, MawueHbka, Vckylwe-
Hve, MypasyLuka 1 Kunvana. Tpu
nocneaHux NManpYyT 1 no co-
[epXaHWI0 NONE3HbIX BELECTB,
MOCKOJbKY WX SIrofibl Hakannmea-
toT Ao 300 mr/100 r Butammua C
n po 810 mr/100 r P-akTuBHbIX
BELLECTB, a JIMCTb — COOTBET-
CTBEHHO BOBOE 1 NATHaALATb pa3
6onbLue. MonHoi HeBoCIPUMYK-
BOCTbIO K MYYHUCTOM pOCE, MOYKO-
BOMY KJIELLLY M pXaBuMHe 06naaaet
copT Kunuana. 1o oceHn 3aTo
pacTeHve BbIAENSETCS 340POBOW
TEMHO-3ENEHON IMCTBOMN.
3aBenywowumii nabopatopm-
el cenekunmn arogHbix KynbTyp
C. 1. KHs3eB cneuunanbHo Oong
yuTaTenei xypHana nogrotoBun
CMMCOK COPTOB YEPHOM CMOPO-
OMHBI, CaMblX HEYCTONYMBBIX K
rpPUGHBIM O0NIE3HSIM M NOYKOBOMY
KneLly (C MakcumanbHon ctene-
Hbto NopaxeHnst — [0 4,5 6anna).
310 CtonTta Knesckas, AnTaickas
no3gHas, dnesecta, AnTasHka,
BocnomuHanue, M3iomHas, MNe-
PYH, Mamatn PaBkunHa, Cnubunna,
XemuyxuHa, Benoii, MoknoH

Bopucosoit, HYensbuHckas. Opy-
rme cTtapble copTa, XOTsl TOXe B
pa3HoM CTEMEHN NMopaxalTcs
BpeauTensiMu 1 60Ne3HIMMU, HO
BbIXWBAIOT.

C HepaBHMX NOp Hayuuncs s
BblpaLLMBaTh B CBOEM Cafly copTa
YEPHON CMOPOAMHbLI C HEQOCTa-
TOYHOW YCTOMYMBOCTBIO K BPeau-
TENsM 1 60Ne3HaAM, Hanpumep
BbICOKOBUTaMUHHBIN copT Beno-
pycckas cnagkas. OT My4HUCTOW
pOCbl MOMOraeT GMONOrNYECKUIA
npenapat AnvMpuH, a oT knewa
cnacaeT paHHEBECEHHEE Bbl-
LUMMbIBAHNE MOPAXKEHHBIX B3AYB-
lmnxcs noyek. OT oCTasbHbIX Xe
HanacTel — NoCTosIHHasA obpe3ka
COMHUTESbHBIX BETOYEK. 3aMETHO
YKPENnsoT yrHETEHHbIE 6ONE3HBIO
KYCTbl NOAKOPMKM pacTBOpammu
KOMMAEKCHOr0 MUHEPasibHOro
ynobpeHusa PsizaHouka, Yyepeay-
€MOro0 C HaTypasbHbIM OpraHuye-
ckvm ypobpernem Pagorop.

®oto BeHeaukta [anabikvHa,
Uropsi KoHcTaHTnHOBA,
Hatannn MonoruHoi.

® BALIE 340POBbE

PA3 KAPTOLLUKA,

MHorue 4YuTary Ha CTPAHU-
I1aX BCEBO3MOXKHBIX U3AQHUH,
YTO eCThb KapTo(eAb C KOXKy-
po# He BPEAHO, IOCKOABKY
B KOXYype U B IIOAKOXYPHOM
CAO€ COAEpIKATCs IOAE3HBIe
AASI 3AOPOBBS BellecTBa. Ha

«Hayka n skuanb» Ne 6, 2012,

ABA KAPTOLUKA

CaMOM AeAe 3TOrO AeAaTh
HeAb3d. U BOT mouemy.

Ha nmoBepxHOCTU KAYyOHS
IIOCEASIFOTCS Pa3HOOOpa3HbIe
OOAe3HEeTBOpHBIE TPUOKY, Ha-
npumep pusokroHus. Ckae-
PpOLMM PU3OKTOHHUU A@Ke IIPU

Kny6nu, omeapernsie 8 MyHou-
pe. Ha cuamoi koxcype 8udnbt
«npucocasuiuecsa» CKLepoOyUU
2pulbKa pu3oKMOHUU.

caMoU TIIaTeABHOU MOUWKe He
YAQASIFOTCSI, UX MOKHO TOABKO
COCKOOAUTH UAU BHIOPOCUTH
BMeCTe C OYMCTKaMU. Tak 4To
KAyOHU KapTodeas, 0COOeHHO
AOATO XPaHUBIIIHECS, A €IIIE C
POCTKaMH, OYUIIATh HaAO 005I-
3aTEeABHO ¥ BapUTH B OOABIIIOM
KOAMYECTBE BOABI U HU B KOEM
CAyuae He 3alleKaTh C KOXKypOu
B (boAbre. A KOMY 3aX0OUeTCs OT-
BEAAQTb OTBAPHOM KapTOIIEYKH
B MyHAUpP€, CBapuTe KAyOHU
B BOAE MAU Ha IIapy, OCTYAUTE
U CHUMHUTE TOHKYIO KOJXKYpY.
Cxaepornuu rpubKa OCTaHyTCS
Ha CHATOU Ko>Kype. [ToaAKoKyp-
HBIU CAOU C OCTAABHOMW MSIKO-
TBIO ellIbTe Ha 300pOBhe!

Kanaunpar
CeJNIbCKOXO3AMCTBEHHbIX
Hayk

Anppeit YAOBULKUN,
Burtanuit TAUKOB
(KasaxcTaH,
Koctananckuin HUNCX).
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OTBETbI 1 PELLIEHNSA

APBA, BEPBA, MABC
(Cm. c. 66.)

Cpa3sy BUAHO, 4TO IIPO3BUIIA 0OPa3ylOTCa OT (DAMUAUM, UMEHA UTPOKOB B AQHHOM
CAydae POAU He UrpaloT. Ecau mpucMoTpeThcsa BHUMaTeAbHee, MOJKHO 3aMeTUTh,
4YTO B CTPOEHUU BCeX (PaMUAUM, IPUBEASHHEBIX B 3aAaue, UMeeTCs HedTo o0Imee —
TIOCA€ TAACHOTO IIEPBOT'O CAOTA CAEAYET COUETaHMe U3 ABYX UAU TPEX COTAACHBIX (3TOMY
NIPUHIUIY He IPOTUBOPEUUT U (paMuAus YunmepOEpH: PyCCKOe y B Hel TepepaéT aH-

TAMMCKUM COTAQCHBIN W, a II€PBBIM «HACTOAIIUM» T'AQCHBIM SABASIETCA UMEHHO ll)

ITo CHOCO6Y O6p630BaHI/IH IIPO3BUIIla MOXHO PA3AEAUTH Ha YeThIPe I'PYIIIILL:

I. 13 coueTanust COTAQCHBIX IIOCAE ITIEPBOTO TAACHOTO COXPAHIETCSI TOABKO IIE€PBBIH,
OCTaAbHAas YaCTh (PAMUAUY OTOPACHIBAETCS U TPUCOEANHSIETCS -C:

Apor6a — Aporc

bekxaMm — bekc

ITaBArOueHKo — IlaBc
Moapuu —» Moac

II. 13 coueTaHUs COTAQCHBIX TIOCAE IIePBOI'0 TAACHOT'O COXPAHAIOTCA HepBBIfI u BTOpOI;I,
OCTAaAbHAA 4aCThb OT6paCI)IBaeTC$I U IIpucoepAnHseTcd -C:

Punnan — OuHHC

Camb6a — Cam6cC

BpaM6A — Bpam6Ge
YuHTep6EpH — YHHTC

II1. 13 coueTanust COTAQCHBIX ITOCAE ITIEPBOT'O TAACHOT'O COXPAaHSIOTCS TIePBBIN U BTOPOH,
OCTaAbHAs 9aCTh OTOPAaChIBAETCS, -C He IPUCOEANHSIETCS:

doctep > Poct

Kpecnio — Kpecn

Hucreapon — Hucr

IV. V13 coueTaHMs COTAACHBIX TIOCAE II€PBOI'O TAACHOT'O COXPAHAKOTCA HepBBIfI u BTOpOfI,
BCd OCTaAbHA4A 4aCThb OT6paCBIBaeTC§I Y 3aMeHs1eTCd 'AACHBIM -ad:

ApoOenoa — ApoOa
Bepb6aros — BepbOa

Kapsaabio — Kapsa

Xaprpus3 — Xapra

OueBUAHO, BEIOOP c110co0a 00pa30BaHUs
IIPO3BHUIIA 3aBUCHUT OT TOTO, KaKue UMEeHHO
COTAQCHBIE COCTaBASIIOT COUeTaHUe.

B rpynne IV nocae mepBoro raacHoro
BCETAQ CAEAYET .

B rpynme III — ¢ (BEAMMO, -C B KOHIIe
NIPO3BHUII] 3TOW IPYIIIEI He IPHUOaBASIETCS,
IIOTOMY 4YTO COYeTaHue "C — COTAACHBIU
c" He CAUIUIKOM AETKO BHITOBOPUTH:
*®ocmc, *Kpecnc...).

B rpynne II — m uAn H (T.e. HOCOBEIE
COTAACHEIE).

B rpynny | nomaparoT Bce OCTaABHBIE
COTAAQCHBIE (B IIpUMepax U3 YCAOBUS 3TO
6,2, Ku0).

3apaHme:

®abperac (6, rpymmna I: cornacHbIM 6 HaM
He BCTPeYaAcs, HO 3TO He M, He H, He C U
He p) > Pabc

Kapparep (p, rpynmna IV) — Kappa

BenTau (1, rpynna II) - BeHTC

®eppuHaHp, (p, rpymmna IV) - Oepaa

Bpaabepu (9, rpynna I) - Bpaac

Kactuaro (c, rpynna III) — Kact

Asmmapg, (m, rpynna II) - Asmic

MackepaHo (c rpynna III: Bce npuMepsl
n3 rpynmnel Il 661AM € coyeTaHnAMU cm U
cn, HO MBI 3HaeM, UTO BEIOOP 3aBUCUT TOAB-
KO OT COTAACHOTO, MAYILETO Cpa3y MocAe
IIepBOT'0 TAACHOTO, @ 3HAUUT, COUeTaHUE CK
OyAeT BecTu cebd Tak ke —) — Mack.

OTa HeoObIYHAAd 3apauva (€€ coCTaBUA
W3BECTHBIU POCCUMCKUN AMHTBUCT U aBTOP
MHOTHX 3aMeuaTeAbHbIX 3324 AOKTOP u-
norormueckux Hayk . I Tecreaern) moka-
3BIBaET, YTO AMHIBUCTHYECKHE 3aKOHOMED-
HOCTH A€UCTBYIOT U B TeX 00AACTIX I3BIKQ,
K KOTOPBIM ITO OITPEAEASHUTO HEIPUMEHUMO
TIOHSITHE AUTEpPATypHOM HOPMEI. Kak aTo
4acTo OBIBAET, B 3apaUe 3TU 3aKOHOMEPHO-
CTU IIPEACTABAEHBI B UyTh OOAEE KECTKOM
BUAE, UeM OHU IIPOSIBASIIOTCS B PEUM (TaK, AO
cBoero Bo3BpaiileHus B Poccuto Poman [1aB-
AIOYEHKO OBIA M3BECTEH CpeAr OOAEABIIN-
KOB AOHAOHCKOTO « TOTTeHX9Ma» He TOABLKO
kak [lasc, HO U Kak [laB), HO BeAb HAAUUME
KoAeOaHUM ¥ BapUAHTOB — HEOTHEMAEMOE
CBOMCTBO AIOOOTO SI3BIKA.
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—— @ XO39MKE — AN9 NOBbIWEHNS 3PYAULUN —

UTANbAHCKOE BJIFO A0,
MOKOPUBLUEE MUP

Kananpart papmaueBTUY4ECKMUX HayK

Urops COKOJIbCKUWA.

Huyyaiiono, umerouuti c6oio 2abxy, 3a Howw ycnebaem uzzomo-
Bumv mnosxecmbo smux xpyzavix aenéuex. Onu cOeranvt u3 zy-
CMO 3AMEUEHHOZ0 MECMA, KOMOPOE 00 KUZAEMES, G He NeUEMCS,
U HANOAHEHDL NOUMU COLPLIMU NOMUDOPAMU, HECHOKOM, COADIO,
marioparnom. Dmu numyvt no 0IHOMY cOavI0 wmyxa bpyuaromes
MAnvUUKY, KOMOPvLl omnpabasemcs mopzobamy umu xyoa-Hu-
6y0v na nepexpécmor, 20e ycmanabaubaem neperocroii npuaa-
box. Tam on cmoum nouwmu Becv denv ¢ IMUMU KYCKAMU NUUYYL,
Komopuie aedenerom na x0100e, Kermem na COAHYE. ..

I_I €3aTeUAMBBIY OTKPBITHIN
Oupor, u306peTEHHBIN
HealoAUTAHIIaAMU HECKOAD-
KO CTOAETHMN TOMY Hasap,
COCTOSIA BCETO M3 YEeTHIPEX
KOMIIOHEHTOB: APOJK>XKeBOU
AEIENIKH, OAMBKOBOTO MaCAQ,
IOpPEe3aHHbIX CBEKUX IIOMU-
AOPOB U IIPSIHOU TPABHI AyIIIH-
1161, 6a3MAVKA UAU MallopaHa,
pactymux Ha ore Mraruu
IOYTH IMOBCEMECTHO. MIHOTAQ
CBEPXYy KAAAU HEMHOTO CBIpa.
[MpaBpa, caMu UTAABSIHIIE
Ha3bIBAIOT 3TO AePEeBEHCKOoe
uzperme «oxkalimua» (ae-
TEIKa), TeM CaMbIM ITOAUED-
KUBas, 4YTO HACTOSIIAs MUIIIa
— 3TO y>XXe IpOU3BepAeHUue
KYAUHapHOI'O UCKYCCTBQ, B
KOTOPOM U3AUIITHSS ITPOCTOTA
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Martnapaa Cepao. Upeso Heamoas

HepomycTuMa. TeM He MeHee
OCHOBY AIOOOM NMHUIIEI, BO
uyTO OBl B AAAbHEHUIIeM HU
npeBpaTura eé 6e3rpaHuu-
Had daHTa3usg NUIIAN0AO,
[IO-Ipe>XHEeMYy COCTaBASIOT
APOJK)KE€BOE TeCTO, IIOMUAO-
PBI, CHID, OAMBKOBOE MACAO,
MIPSTHbIE TPABHI.

ITosiBuAachk nuiina B KTa-
Ann B KoHIe XIX Beka. TouHO
YCTaHOBUTDL IIPOUCXOKAEHUE
Ha3BaHUS 3TOT0 OAIOAA AO
CHuX Iop He yparoch. OpHU
YTBEPJKAQIOT, YTO OHO IIPO-
MU3O0IIAO OT I'pedyeckoro plax

Koponesa Mapzapuma Cagoii-
CKas, 8 4ecmyv KOmopoil Ha36aHA
3Hamenumas nuyya «Mapza-
puman.

— IAOCKHH, Apyrue — OT
AQTUHCKOTO pinsere — MSTb,
TPETbU — OT UTAABITHCKUX
piazza (nAomapb) u piatto
(Tapeaxka).

[lo AereHAE, KOTOPYIO AlO-
OST paccKa3blBaTh TYPHCTaM
HUTaAbSIHCKUE THUALI, B 1889
ropy Mapraputa CaBolickas,
cylpyra UTaAbIHCKOI'O KOPO-
Ag YMOGepro IlepBoro, npu-
OBIB BO ABopel] KamopuMoHTe
60Au3 Heamoast, usbasuia
JKeAaHUe OTBEeAATh MTPOCTO-
HapOAHOM HEamOAUTAaHCKOM
nunnel. Brapeaen Ayunien
HEearmoAUTaHCKOU THUIIePUn
AOH Padasano ScnosuTo mpe-
IIOAHEC KOPOAEBE TPU IUIIITH,
HUCIIeYEHHBIE B €T0 3aBeACHUN
AMST Heé: ABe TPaAUIIMOHHBIE
U OAHY CIIEIIMaABHO U3TOTOB-
A€HHYIO K AQHHOMY CAyYalo.
IMocaepHsiT 6GBIAG KPACHUBO
yKpallleHa KpacHBIMU TOMa-
TaMu, 3eAEHBIM 0a3UAUKOM
1 GeABIM CHIPOM MOIIaPEAAq,
YTO COOTBETCTBOBAAO I[BETAM
UTAABTHCKOTO HAaI[THOHAABHO-
ro daara. Kakas nuia mo-
HPaBUAACh KOPOAEBe GOABIIIe
BCEro, UCTOPUS YMaAUUBaeET,
HO 3aTO U3BECTHO, UYTO UMEH-
HO Ty, KOTOpas IIOXOAMAA Ha
UTAAbIHCKUU (pAar, IpeApu-
UMYUBBIM DCIIO3UTO Ha3BaA
«Maprapura» — B 4eCTb
KOPOAEBHI.

CylecTByeT U Apyras Bep-
cus 3To¥ ucropuu. B Hent
TA@BHEIM AEUCTBYIOIIUM AU-
IIOM, U3TOTOBUBIIUM ITUIIILY
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AASI KOPOAEBBI, BBICTYIIA€T Ma-
CTep-NuIaior0, KOTOPOTO
3BaAu [lannuno Bpanau. Ero
IIOTOMKH C YAOBOABCTBHUEM
AEMOHCTPUPYIOT B CYIIeCTBY-
fotiel Ao cux nop B Heamone
CeMeNHOM NUIIePUU 0COOYIO
IrPaMoOTy, HOATBEPIKAAIOILILYIO
3TOT UCTOPUUECKUHU (PAKT.

® X039WKE — HA 3AMETKY

4 Y 6asunukxa cnezka 6axcyujull,

uymsv cnadKo6amo-z20pbKo6a-
mulil 6KYC U NPUAMHbLIL apomam
C QHUCO6bLM, 26030UYHbLM, JU-
MOHHbBLM, NEPEUHbIM U MYCKAm-
HblLM OMMEHKAMU.

Ceedcue u 6vblCyUuLeHHbLE LUCTNbA
9Mo020 pacmenus UCnNoOAbL3Ym
npu npuzomoeieHul pa3iui-
HblX HAUUOHALbHBLLX 0100 6
UmManbAHCKOU, 2peieckoll, ppan-
YY3CKOU U 3aKA6KA3CKOU KYX-
Hax. Cpasnumenvrno Heda6Ho
0a3uNUK CMaJl NOABAAMbCA HA
cmoae xcumeaneil Poccuu.

3anax eébicyuleHHOU OYywuy bl
00blKHOBEHHOI — ApOMAMHDbLIL,
npAnvLl, 6KYc — 20pPbK06AMO-
mepnkul, crnezka xeyiui. Top-
2060€ HA36AHUE SMOLL NPUNPAEbL
— opezano. Bonee 6cezo opezano
yenumcesa 6 I'peyuu u Hmanuu,
20e ama npaHocmb cocmaagnsem
HeomsemaeMYyI0 4acmsv KYXHu.

IMoxkycuThCs Ha caMoe 3Ha-
MEeHUTOe KyAMHapHOe H30-
OpeTeHUe HealOAUTAHIEB
— IOHUIIy — OCMEAHAUCH
noBapa m3 Muaana. OHu
PUCKHYAU OTOUTH OT KaHO-
HUYECKOTo pellelTa U CTaAu
KAACTb Ha KPYTAYIO ACTIEIIKY
BCEBO3MOJKHEIE IIPOAYKTHI,

NIPUCIIOCOOUB €@ TOoA caMble
pa3HBle BKyCHl €BPOIIEHIIeB.
C Tex IOp MUAGHIIEI yTBEPIK-
AQIOT, 4YTO 3TO OHM H300pe-
AM COBpeMeHHYIO IHUINY,
a HealOAMTAHIBI PeBHUBO
OTCTanBaIOT CBOU IIPaBa, Ha-
TIOMMHAS, UYTO 3TO KpPyTraoe
KyIlIaHbe IIPHUAYMaAU UX Ad-

KoHeuyHo, HacCTosALWYO nuyly MoryT rnpurotoBnUTb TOJIbKO
nutasibsiHubl, HO I'lOI'IpOﬁOBaTb MoOXXeTe U Bbl.

TecTo ans nuuLbl

350 r mykn, 1 cT. n. caxapa,
7 1 cyxux gpoxxken, 250 mn
Ténnow Boapl, 1 CT. N. ONINBKO-
BOro Macna, coJib.

Cmewante gpoxxku, ca-
xap, 4 CT. 1. BOObl U OCTaBbTE
B TEMIOM MecTe Ha 15 MUHYT.
BoabMuTE MUCKY noaxoasiie-
ro pasmepa, HacblMnbTe MyKYy
1 nobaBbTe K HEWN OJIMBKOBOE
Macsio, CMeCb C APOXXKaMWu,
OCTaBLUylOCH BoAy, cosb. 3a-
MecuTe TeCTO, BbIOXUTE ero
Ha MOCbINAHHBIA MYKOW CTON U
mecuTte ewe 4—5 MuHyT. Mo-
cne 3Toro noJsioxuTe TeCTO B
MUCKY, HAKDOWTE NOSIOTEHLIEM U
OCTaBbTe Ha BPeMsi, 10CTaTou-
HOe 151 TOro, 4TOObI OHO NOAHS-
Jlock AoBa pasa. 3atem Mecute
TECTO €ELUE 2 MUHYTbI, pyKamm
npuganTte emy Kpyriyto doopmy
1 MOJIOXKNTE Ha MPOTUBEHD.

124

Muuua ¢ mouapennon
“ noMuaopamMm 4eppm

250 r nomnaopos Yeppu,
2 cT. n.TomaTtHor nactel, 400 r
cbipa Mouapenna, 14. 1. ns-
MENbYEHHBIX CYXUX NNCTbEB
operaHo (aywumubl 06bIKHO-
BEHHOW) nnn manopana, 0fimB-
KOBOE Macs0, COJlb KPYNMHOro
nomona.

TecTo packartaTb, BbUIOXUTb
Ha CMa3aHHbIN OIMBKOBbLIM
Maciom NPOTUBEHb 1 CMa3aTb
TOoMaTHoW nacto. MoMmunaopsl
4yeppu BbIMbITb, 0OCYLLINTb,
HapesaTtb Kpyxkamu. Moua-
penny HapesaTtb JIOMTUKaMU.
BbINnoXuWTb HApe3aHHbIEe MOMK-
[0pbl U MOLLApensy Ha TeCTO,
NoOJINTb ONIMBKOBbLIM MacsioM,
rnocbinaTb OpPeraHo UM Mamno-
pPaHoOM, MOCONNTL N NOCTaBUTb
Ha 20—25 MUHYT B [lyXOBKY,
pasorpetyio oo 220°C.

Muuua c Kykypy3omn
W LWWaMNUHbOHaAMU

500 r TomaTtoB, 2 CT. 1. TO-
MaTHOW NacThbl, 1 4. N. u3mMenb-
YEHHBIX CYXMX IMCTLEB OPEeraHo
(OyWwKLbl OOLIKHOBEHHON) Unun
maropaHna, 100 r koHcepBUpO-
BaHHbIX LWaMnMHbOHOB, 100
Cnagkowm KOHCepPBUPOBAHHOM
KYKypYy3bl, 2 CTPpy4Ka CnagKoro
nepua, 400 r TEpTOro chipa,
O/IMBKOBOE Macs10, COJib Kpyr-
HOro nomona.

TecTo packaraTb 1 BbINIOXUTb
Ha CMa3aHHblIil 0NMBKOBbLIM
MacJsioM NpPOTUBEHb. TomMaTbl
OMyCTUTb HA MUHYTY B KUMSTOK,
yOannTb KOXMLY, Hape3aTtb U
06>XapnTb B HEOONbLUOM KO-
JIMYECTBE ONIMBKOBOro Macna,
3aTeM CMelaTb C TOMaTHOM
nacTom, [,O6aBNTb OPEraHo Nnu
MaiiopaH, NocoJiuTb 1 BbIIO-
XWTb POBHbIM CJIOEM Ha TECTO.
Kykypy3y 1 WwiaMnuHbOHbl 13
GaHOK OTKMHYTb Ha AypLunar.
Cnapkuii nepel, nopesaTb He-
6onbWMMKN KBagpaTuKamu,
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AéKUe MPEeAKU elllé HECKOAD-
KO BEKOB TOMY Ha3aa.

B mavanre XX cToaeTus
TIUIIa BMECTe C BOAHOU 3MU-
TPAHTOB OKa3aAach Ha Oepe-
rax CIIA, u yxe B 1905 ropy
B Hilo-MopKe BEIXOALIAMY U3
HWrtarmu 6blAa OTKpPLITA Iep-
Bad nuIepusa. bykBaabHO
yepe3 HECKOABKO AeT MUITIY
II0 AOCTOI/IHCTBY Ol€HUAN
aMepUKaHIIbl: OHa CTaAa He-
OTBEMAEMOM YacTbIO aMepu-
KAHCKOM MacCCOBOM KyXHH.
A 'y ce0s Ha popuHe HHUIIA
He OBIAA CTOAB IIIUPOKO pac-
IpoCTpaHeHa, IOCKOABKY
y GOABIIMHCTBA UTAAbIH-
1IeB UMEAUCH COBCEM APyTUe
IPEeACTaBAEHUS O TOM, KaKOU
AOASKHA OBITE €Ad.

Ha AneHHUMHCKHUHN HOAY-
OCTpPOB HIHIIla BEPHYyAACh
nocae Bropoit MUPOBOM BOM-
HBI C KOPAOASIMU COIO3HUKOB,
KOTOphle nmpuBe3au B Mra-
AWIO aMEPUKAHCKUX COAAAT
UTAABIHCKOTO IIPOUCXOIK-
AEHUS, He IPEACTaBASIBIINX
CBOIO JKHU3HL 0e3 3TOU eABbl.
Ha BoAHe mocAeBOEHHOU
MOABL Ha BCE aMepUKaHCKOe

no Bce¥ MTaaumu HavaAu
OTKPBIBATHCS MHOTOYUC-
AeHHBIe nuIepuu. B Hux
AEAAAU AOBOABHO BKYCHYIO
epy, He TpeOyIoUIyio HU AO-
MalIHUX XAOHIOT IO €€ U3-
TOTOBAEHUIO, HU OOABIIUX
AEHE>KHBIX 3aTpar.

ITpuMepHO B 3TO e caMoe
BpeMsd IUIlIa Hadara HoOeA-
HO€ IIIeCTBUE II0 CTpaHaM U
KOHTHUHEHTAaM, 3aBOEBHIBAS
cepalla U JKeAYAKU MHUAAUO-
HOB AIOACH.

B MockBe mepBble IHUIL-
Iepuy NOSIBUAWCH B Hadyaae
1990-x ropoB. OpHa ObIra
OTKpEITA Ha KyTy3zoBcKOM
IIpOCIEeKTe, Apyragd — Ha
Teepckoi yaune. Ho us-3a
(bUHAHCOBBIX TPYAHOCTEN
IIPOCYIeCTBOBAAU OHU He-
AOATO. BypHBIN pOCT NUIL-
nepuil B Poccuu npuiéncs
Ha KoHell 1990-x TopA0B, HO,
YBEI, NHUIIIQ, U3TOTABANUBA-
eMas B HAIIUX 3aBEACHUSX,
HaCTOABKO OBICTPO TPHOO-
peaa OTYETAUBLBIN « PYCCKUM»
OTTEHOK, YTO Ha3BaTh €&
UTAABIHCKUM OAIOAOM 3Ha-
YUAO NMOIPEUIUTH IIPOTUB

Macnéuka, npe0Ha3HaUeHHAS
O CMA3bLEAHUS NUUULL OLUB-
KOBbLM MACTLOM.

UCTUHLI. B OOABIIMHCTBE
ropopoB Poccum BEIBECKa
c Ha3BaHueM «llurnuepusi»
BOBCe He TapaHTUPYET, 4TO
TIOA €€ CeHBbIO AEMCTBUTEABHO
nponBeTaeT UTAAbSIHCKOE
KyAMHaApHOe UCKyCCTBO. Beab
AAS U3TOTOBAEHUS ITHIIIBI
HeoOXoAMMa cHeluaAbHAag
eyb, OTallAUBaeMas ApPOBa-
mu. TOABKO B HeH, IIOA pac-
KaA€HHBIM CBOAOM, IIPU TEM-
neparype 485°C nmoayuaercs

cMeLlaThb C KyKypy3oii 1 rppba-
MU, pacrnpenennTb paBHOMEp-
HO MO MOBEPXHOCTU NMLILbI, MO~
cbinaTb TEPTLIM CbIPOM, Clerka
NoNnTb OSIMBKOBBLIM MAaciom,
NMOCONINTb U NMOCTaBUTb Ha 20
MWHYT B OYXOBKY, HarpeTyto
no 200—220°C.

[0TOBYIO NMMLLLY MOXHO eLLé
pa3 nocbinaTb 04eHb TOHKO 13-
MEeNbYEHHBLIMW CYXUMU JINCTbSI-
MW OperaHo uan ManopaHa.

Muuua c TyHUOM
n MacMHamMu

500 r TomaToB, 2 CT. 1. TO-
MaTHOM NacTbl, 1 4. 1. n3mMenb-
YEHHbIX CYXUX IMCTbEB Opera-
HO unn manopaHa, 6aHouka
KOHCEPBMPOBAHHOIo MAca
TyHua, 6aHoYKa 3eNEHbIX Un
YEpPHbIX Mac/MH 6e3 KOCTOYEK,
400 TEpTOro Cchipa, OJINB-
KOBOE Mac/o, COJib KPYNHOro
nomona.

TecTo packaTtaTb U Bbl10O-
XXWTb HA CMa3aHHbI ONNB-
KOBbIM MacfloM NPOTMBEHb.

«Hayka n skuanb» Ne 6, 2012,

TomaTkl ONyCTUTb HA MUHYTY B
KUNATOK, YAaNUTb KOXNLLY, Ha-
pesatb 1 06XxapuTb B HEOOJb-
LLIOM KOJINYECTBE OJINBKOBOIO
macna. lNocne aToro cmewlatb
C TOMaTHOWM NacTomn, [o6aBUTb
operaHo 1M MmamopaH, Noco-
NINTb 1 BbIJIOXWUTb Ha TECTO.

MAaco TyHUa OTKMHYTb Ha
aypwinar, pasgenntb Ha men-
KuMe Kyco4yku. MacnuvHbl no-
pesaTtb nNornosiam n BMecTe C
Kyco4ykamMu TyHUa pacrnpene-
JIUTb MO NOBEPXHOCTU NMULLbI,
CBepXy nocbinatb TEPTbIM
CbIPOM, cnerka nonauTb ONNB-
KOBbIM MacJ/ioM 1 NOCO/NTb.
Muuuy noctaButb Ha 20 MUHYT
B IYXOBKY, HarpeTyto no 200—
220°C.

Muuua ¢ WwamMnMHbOHaAMU
n MacnMHamm

500 r TomaTtoB, 2 CT. 1. TO-
MaTHOW nacTbl, 14.1. n3-
MeNbYEHHbIX CYXUX NINCTbEB
operaHo unu manopaHa, 6a-
HOYKa KOHCEPBUPOBAHHLIX

LwaMnMHbOHOB, 6aHouKka 3e-
NEHbIX NN YEPHBIX MACAVH
6e3 kocTo4dek, 400 r TépToro
cbipa, 0NIMBKOBOE MAC/O, COJib
KpPYnHOro nomona.

TecTo packaratb U BblJ10-
XWUTb HA CMa3aHHbIN ONnNB-
KOBbIM Mac/iioM NpPOTUBEHb.
Tomatbl ONYCTUTb HA MUHYTY
B KUMATOK, YOANUTb KOXULLY,
nopesartb 1 06XxapuTb B He-
60NbLLIOM KONINYECTBE ONNB-
KoBoro macna. lNocne atoro
cMellaTb C TOMaTHOW NacTon,
no6aBnTb OperaHo unu mamn-
OopaH, NOCONUTb U BbINOXUTb
Ha TecTo.

LLaMNMUHBbOHBLI 1 MaCNHbI
OTKMHYTb Ha gypwnar. Mac-
NIHBI Nope3aTb nornoaam n
BMECTE C Hape3aHHbIMU Luam-
NMMHbOHAMW pacnpeaenuTb No
MOBEPXHOCTMW NULLbI, CBEPXY
nochbinaTb CbIPOM, Cnerka rno-
JINTb OJINBKOBbLIM MacJsioMm,
NnoconnTb U NocTaBuTb Ha 20
MUWHYT B IYXOBKY, HarpeTyto
0o 200—220°C.
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B npopaxe BcTpeya-
eTcsa mouapenna camom
pa3Hol GopMbl B COJIEBOM

HayuHnKka 018 KAaCcCUuveckol nuyybl.

paccone. Markasi, 6eno-
CHeXHagd, 3nacTtundHada un
rnagkas, c o4eHb HebOJb-

LWNM CPOKOM XpaHeHus,
OHa NoaxoauT ansg ca-
naTtoB u 3akycok. [locne
BCKPbITUA KOPOBOUKHU
WM NakeTa HY>XHO nepe-
JNIOXWUTb Cbip BMECTe C
CbIBOPOTKOW B CTEKJISAH-
HYIO MOCYAY C KPbILLKOW,
NOCTaBUTb Ha «TENNYIO»
NOJIKY XON0AuJIbHMKA U
ynotpebuTb B TeyeHune
48 yacoB. B mopo3unb-
HUKe mouapenna npe-
BpawaeTcsa B NJOXOWN
TBOPOT.

Ana npurotoBneHns
NULLbI CYLLECTBYET Ccne-
umManbHbI Nnuuua-colp,
KOTOPbIN NpeacTasnseTt
coboit GpuKkeTbl MAr-
KOro cbipa Mouapensbl
B BaKyyMHOW ynakoBke
6e3 pobaBneHns CblBO-
poTkun. TBEPAbIN NuuULa-
CbIp UMEET 3HAYUTENBHO
60NbLWMUIA CPOK XpaHe-
HUS.

3Ta UTaAbsSHCKad epa. To, 94To
pO>KAAeTcs B pe3yAbTaTe pas-
MoOpa>kuBaHus NoAydadbpu-
kaTa B CBY-neun, HUKaKoro
OTHOMIEHUS K HaCTOSIel
nuie He UMeeT.

CymecTByeT ceMb OCHOB-
HBIX BUAOB IIUIIIEL — «Mapra-
pura», «MapuHapa», «HeTsI-
pe ce3oHa», «HeTwIpe ChIpa»,
«Kampuyuosza», «Hamoaera-
"Ha» u «CuuynanaHa». Ho ato
BOBCe He 3HQYUT, YTO B MEHIO
NUIIEePUN He IPUCYTCTBYIOT
U ApyTrre Ha3BaHUS.

AAsT TOTO YTOOBI IPUTOTO-
BUTB Ty caMylo « Maprapury»,
Ha3BaHHYIO B 4eCTh KOPOAe-
BBI, HA CepeAuHYy Kpyra us3
TecTa CIUPAABIO YKAQABIBAIOT
nope3aHHble KOHCEPBUPO-
BaHHBIE UAM CBEXXUe IIOMU-
AOPEI CO CHATOM KOJKUIEH,
IIOCBINAIOT UX KPYIIHOM COABIO
(Mmeakas B MTaauu He yIo-
TpeOAsIeTCsI), CBEPXY KAAAYT
pa3zo6paHHbBIN BAOAL BOAOKOH
CBHIp MOIlapeAAd UAU IOKHO-
QIIeHHUHCKUU CHIp PBOP AU
AQTTe ¥ IIOAUBAIOT PaUHUPO-
BaHHBIM OAUBKOBBIM MaCAOM
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U3 CIIeIUaAbHOU MAaCAEHKHU C
AAUHHBIM HOCHUKOM, COBep-
11ast KpyroBble ABHJKEHUS OT
neHTpa. [locre BEIIeKaHUSA
MUY YKPaUaloT AUCTOYKA-
MU CBeyKero 0a3mAmKa.
IMunua «MapuHapa» Ipea-
cTaBAgeT coO0U KpyT TecTa
C IOMUAOPaMH, 4eCHOKOM U
CBEKUMU AUCTbSIMU OperaHo.
Andg uniel «HeTsIpe ce30Ha»
Ha KPyTAOe TeCTO YKAQABIBA-
IOT B UeThIpEe CeKTOpa ChIp MO-
apeana, Tpubbl, MapruHOBAH-
Hble aPTUIIOKU, OTBAPHYIO
BETUYMHY. YKpallaloT 6a3uAu-
KOM mAU operaro. CMech 3Tux
JKe UHI'PEeAUEHTOB UCIIOAB3Y-
foT B nuiie «Kanpuuyosa».
IMuuny «YeTbIpe crIpa», Kak
9TO BCTBYeT U3 Ha3BaHU4,
TOTOBSIT C UCIIOAB30BaHUEM
YeTBhIPEX BUAOB ChIpa (IPOBO-
AOHE, TapMHUAKAHO, TPOBbLE-
pa, IeKapuHO) ¥ IOMHUAOPOB.
AAst nuniinel «HamoaeTaHa»
HY>KHBI IIOMUAOPBI, KUABKH,
CBHIp MOIlapeAAd, OperaHo.
Munny «CuunamaHa» roTo-
BSIT, BEIKAGQABIBAs Ha KPyTAOe
TECTO IIOMHUAOPEI, YEPHBIE U

3eAE€Hble OAMBKU, @HUOYCHI,
KaIlepchl, CBIP KauOKaBaAAoO,
operaso.

B coBpeMeHHYO ULy
BMECTO CBe)Xero 0a3uAU-
Ka yallle Bcero A00aBASIOT
TOHKO U3MEABYEHHEIE CyXUe
AUCTBSI OperaHo, apomar u
BKYC KOTOPBIX XOPOIIIO coYe-
TAIOTCS C IOMUAOPAMHU, OAUB-
KaMH, rprbaMu U CBIpoM. OTa
apoMaTHas TpaBa, MPeACTaB-
ASIOIIAasi COOOU BBHICYILLIEHHYIO
AYWIUIY OOBIKHOBEHHYIO,
CTara HEOTHEMAEMOM YaCThIO
NUIIB MacCOBOTO IIPOM3-
BOACTBa. Aa ¥ camMa OUIllla
CO BpeMeHeM HeCKOABKO
W3MEeHUAACh U BCE OOAbIIe
TIOXOAUT Ha OTKPBITHIN TUPOT
C pa3HOOOpa3HOM HAYMHKOU
W3 BETUYUHBI, COCUCOK, PHIOHI,
MUAUY, TpUbOOB, apPTUIIOKOB,
AyKa, YeCHOKQa, OAMBOK, Ka-
IIepCoB, aHUOYCOB, YAQAIACH
OT AepPeBEeHCKOU AeNENIKU
W CTAHOBSICh NONYASIPHOMN
TOPOACKOM ep0M.

doto Haranum Mos1orvHow,
Urops Cokosnbckoro.
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OTBETHI U PELLEHWSA

WNAINHAS BUKTOPUHA
(Cm.c.112.)

JXKEHCKHUE AU MY)KCKUE?

1. MoHTepo — >KeHCKUN
TOAOBHOU yOOP MHAEMIIEB Ke-
uaya, [lepy. B pernone Kycko,
rAe COBpeMeHHas MacTepulia
U3TOTOBUAA 3TOT KPACHUBBIN
MOHTEPO, KeHIIUHBI HOCAT
Takye yOOopbI IIOBCEAHEBHO.

2.Tlepak — >KEHCKUM T'OAO-
BHOU yOOP AASI TOPKECTBEH-
HBIX cAydaeB ([uManan).

3. Ayo — >KeHCKUH pu-
TYaAbHBIM TOAOBHOM y60p
apUKAHCKOTO NIAEMEeHU
Tamnyama (Toro).

4.Yyarr0o —
MY>KCKOH TO-
AOBHOU yOop
WHAEUIIEB Ke-
uya (ITepy).

ABE ITTULIBI

1. ToroBHOM yOOp BOXK-
Ad IaeMeHU Mopy0Oa (Hure-
pus).

2. TonoBHOM y6Op KUTAMC-
KO HEBECTHI.

KPACOTATIIO-...?

1. JKenckutt yoop 13 BeH-
repCcKoro ceneHbs XOAAOKE
— OAHH M3 CAMBIX CAOJKHBIX
B U3TOTOBA€HUU: OH COCTOUT
U3 YETBIPEX AeTaAel, BKAIO-

«Hayka n ;kuanb» Ne 6, 2012.

4yasi IAQTOK, XUTPOYMHO CAO-
KEHHBIU U 3aKPEIIAEHHBII.
2. Yexus, KpecTbsIHCKAs
LIASNIA BAQXOB, IIOA ACHTY
MOJKHO HAAEXHO yIpPATATh
BBIPYYKY B Oa3apHBIN ACHbB.

3. CuHAXU-TONIY, TPAAU-
IIMOHHAS IIallovyka HapoAa
CHHAXWY, J)XKUBYy1Iero B HAUMT
u Ilakucrane, ¢ xapakrep-
HBIM (QDUT'YPHBIM BEIPE30OM
HaA0 AOOM.

4. [lIreM OepAyHHCKOU He-
BecTHl u3 MoppaHuu — B
OyKBaAbHOM CMBICAE CAOBA
TAKEAOEe UCIBITAHUE AAS
HOBOOpAYHOM, BeAb Ha HEM
HAIIUTO (PAaKTHUYECKU BCE
IIpUAQHOe.

5. AaTBUMCKMM BaHar: Ha-
PSAHBIY A€BUYMU TOAOBHOM!
yO0p (3aMy>KHUM >KeHIIIMHaM

He IIoAAraeTcsi, IOTOMY YTO
He 3aKpHBIBaeT BOAOC).

6. JKenckas mamnka Tuber-
CKOU HApPOAHOCTHU AQAAKXU
HaAEKHO 3allUIaeT OT XO-
AOAa Ha BeIcOoTe 3500 M Hap,
YPOBHEM MOPSI.

ECTb JKEHIITHbBI
B PYCCKUX CEAEHBMIX...

1. TToBotiHUK u3 Pazanu
— TaK Ha3bIBA€MBIM XBOCTA-
TBHIM, CIIUT y’)Ke B XX Beke
W3 pPO30BOT'0O aTAACa, OUYEeAbe
YKpaIIeHO CTEKASIPYCOM U Ae-
TaAsIMU EAOYHBIX UTPYIIEK.

2. Kokomrauk 3 Huxxuero
HoBropoaa; BBIIOAHEH U3
KpacHoro 6apxaTa, OueAbe
pacIIuTO TOHKOM Iapdo-
BOoUM HUTHIO. ETO0 HapeBaAn
Ha CIelMaAbHYIO HIANOYKY
— BOAOCHUK, & CBepXy IIpHU-
KPBIBAaAM IMAAQTKOM, YTOOBI
OBbIAA BUAHA TOABKO caMmas
POCKOIIIHAs 4aCTh, OYEAbe.

3. ToroBOAET, OH JKe KOpy-
Ha, MOT AOCTUTATh B BEICOTY
40 cM 1 uHOTAQ OoraTo pac-
IIUBAaACS IToABecKamMu. Ho
3Ta KopyHa u3 [Tuae>xckoro
paiioHa ApXaHTeAbCKOM 00-
AaCTU 1 6€3 ITOABECOK BBITAS-
AUT POCKOIIHO: KapTOHHAS
OCHOBAa U3HYTPU OOIINTA
XAOIIKOM, a CHapy>ku Iap-
YOMu.

4. [NlepeBaska u3 TyAasmr:
9TOT HIPA3AHUYHBIN AeBUYUN
TOAOBHOU yOOP BEAET CBOIO
WICTOPHIO OT OOBLIYHOU A€HTHI,
KOTOPOY MOABSI3BIBAAUCH
BOAOCHI.

B BuKTOpUMHE 1CM0/1b30BaHbI
martepuasibl KoJIIeKLumm
Kupwunna babaeBa
(http://hats.babaev.net).
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Ecnn B panbHel popore y aBToMoOmns Nnporopen ryLwnTesb U A0 BO3BPaLLLEHWS HET BO3-
MOXHOCTU €ro 3aMeHUTb UK 3aBapuTb, 06EPHUTE MECTO nporapa HeCKONbKUMU COSIMU
06bI4HOro MapneBoro 6uUHTa, TWwaTenbHO U Weapo (!) npomasbiBasi KaXAbIl C/ION KaHLEeNsp-
CKMM CUNUKaTHBLIM KrieeM. YaanseTcs 3annarka NErkvMu noCTyKMBaHNUAMM MOJIOTKA.

BeicTpo cobpaTtbk menkue pac-
ChiNaBLLUMECH NMPeaMeTbl MOMOXET
nbinecoc. Hy>XHO Tonbko HageTb
Ha BcacbIiBaOLWMA NaTpybOK TOH-
KYIO TPSNOYKY N 3aKkpenntb eé
PESNHKOMN.

Y1006bl 3a-
METHO MOAHO-
BUTb KOXaHble
nsgenna —
KYPTKM, CyMOUY-
KW, nep4aTtku,
— HY>XHO cMa-
3aTb NOTEPTHIE
MecTa rnuue-
PVHOM NN Ha-
TepeTb CBeXen
anesibCUHOBOM
KOPKOW.

ANLo Npv Bapke He non-
HET, eCNV NpeaBapuTeb-
HO caenaTb akKypaTHbI
MPOKON WUAbLEM NN
WUIrNOM Ha TOJICTOM KOH-
Lie, OaB BbIXO[, HAarpeTomy
BO3OYXY.

Cobupasicb
BapuTb KapTo-
denb, bpocbTe B
KacTptono 3y6-
4yuK yecHoka. OH
YAYYLWUT BKYC U
YMEHbLLUT noTe-
pu BuTamunHa C B
npouecce BapKu.

CoBeTamMu nogennnmnce:
P. MAHYEHKO, A. LUY-
CTPOB (Mocksa), 0. CAT-
NEP (r. BopoHex).

| NEPEMUCKA C YUTATENIMU
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COBbI, HEeYTOMUMbIE OXOT-
HUKW, yKpalalT coboi
Hawwu neca. Peakoe ypo-
BONbCTBME — Habnwoaath 3a
NONETOM 3TUX rPaLMO3HbIX
XULLIHWKOB, 0COOEHHO 3MOW,
Koraa daHTacTuyeckas cepas
TEeHb CKONb3UT Ha poHe 3a-
CHEXEHHOoro neca.

OpHa n3 cambix KPYMHbIX
COB Ha3BaHa bopogaTon He
CJly4aiHO, CTOUT INLLb B3rNs-
HYTb Ha €€ NMLUEeBON AMUCK,
YKPALUEHHbIN NOYTU YEPHOWN
«6oponon» Nop MOLHbIM
KIOBOM.

Pasmepom oHa ycTynaet
TONbKO GUANHY U NOASPHON
COBEe: pa3max KpblIbEB OKOJIO
nonytopameTpos. MaccaTena
TOXe AO0BOJIbHO NMpunn4vHasa: y
caMokK, 6onee KpPynHbIX, YeM
caMLibl, OHa 06bIYHO MPEBbILLA-
€T OAVH Knnorpamm. JanHHbIe
KOITW Ha KOHL,@X BOCbMW NaJlb-
LLEB HOI HESICHITV 320CTPEHbI,
Kak xopoLuee Wwuno. HapyxHble
nanblpl, Kak y BCeX COB, OTIU-
GatoTcst BHM3, YTOOLI YyaoOHEee
Oblno xBaTaTh 400bIMY. OoHaX-
Obl MHEe [0BESIOCb UCMbITaTb
cuny eé KortTein Ha cOBCTBEH-
HOMW LWKYypEe, MO3HAKOMUBLLMCb
C HEsICbITbIO NobGMXe.

Bbino 3aTto BO3ne moero
pogHoro cena, Ha tore Tio-
MeHCKOoI obnacTu, roe 6epé-
30Bble JIeca, NepemMeXxatoLLn-
ecsl NonsIMn, o04eHb yO0OHbI
0N THe300BaHUsA nepHaTbIxX
XULWHWKOB. Kak-To BECHOW,
BO3BpalLlasCb C OXOThbl Ha
yTOK, 1 3aMeTun 60KOBbIM
3peHnemM HeoOblYHOE TEMHOE
MATHO Ha ¢OHe roaoro ewe
OCUHHWKA, a B OUHOK/b pas-
rnanen 60poaaTyio HEACHITh,
CUASALLYIO HA CTapOM rHe3ne
kaHtoka. Mpn Moém npudbnn-
XEeHUW NTMLA cneTtena.

B Hauane neta, BOOPYXMB-
wucb doToannapaTtom, Mbl
C HanapHMKOM npuexanun K
3aBETHOMY OCUHHUYKY B Ha-
nexpe coortorpadmposaTb
M COBY, W MTEHLOB. X03dKa
okasanacb AoMa, FPO3HO Bbi-
rnaabiBas U3 rHe3ga. YeBmaes
Hac, BbleTENA U C HEMbIM YKO-
poM cena Hernoganéky. 4ro-
Obl HE CNNLLKOM TPEBOXMUTb

«Hayka n skuanb» Ne 6, 2012,

® IMLOM K MLLY C NPUPOAOMN

BOPOLOLATASA HEACHITH

NTEHLOB, A BbIOpan B Ka4ecTse
TOYKM AN CbEMKN coceaHee
nepeBo 1 cTan 3abupartbes,
BCMOMMHAS AETCKME HABbIK.
HescbiTb CKPOMHO cupena B
CTOPOHKE, 1 1 Ha BPEMSI BbIMNy-
CcTun eé n3Buay. Ho Ha BbIcoTe
OKOJI0O CEMU MeTpOB, Koraa
nagatb 6bi10 Obl yXe Henpu-
ATHO, 51 4YTb HE BbINYCTW/1 BET-
BN N3 PYK OT HEOXWAAHHOIO
cunbHoro ynapa B 60Kk — aToT
KMHOFpaMMOBbIVI netartenb-
HbIN annapart TapaHnn MeHda
Ha NOJIHOM CKOPOCTU BCEMMU
CBOMMU BOCEMBbIO KOITIMU Tak
MOJIHUEHOCHO, YTO 51 JaXe He
ycnen eroysnaeTb. Yepes mu-
HYTY — HOBBbI 3aX0f, Ha LieSib U
eLLE OaVH yaap B Ty Xe TOuKY,
1 BHOBb HeOXuaaHHo. Mpu Ta-
KWX CONMOHBIX rabapuTtax no-
paxaeT 6eCLIyMHOCTb COBU-
Horo nonéta. Korga kpynHas
nTrua abconoTHO 6e33BYy4HO

nponetaeT psaaoM v Npyv 3TOM
owlyLlaeTcs TONbKO NIErkoe
OyHOBEHME OT B3MaxoB Kpbl-
NbeB, CO30AETCH OLLyLLeHNEe
HEMOro KMHO. Tak ycTpoeHo
ornepeHne CoB: Kpast MaxoBbIX
nepbLeB Crepean pacceyeHnbl
Ha Mesikme 3y64umKkun, a c3aau
pacnyLweHbl. [la n BCcE onepe-
HUE MSArkoe, pbixnoe, 4Tobbl
racuTb 3BYK BO3AYLUHbIX MO-
TOKOB.

Tenepb 9 60nblUe HE Bbl-
nyckan 3aWwmTHULY rHe3na 13
BUAY, N NpaBUIbHO: o4yepen-
HOW yoap Hamevascs B U0 1
JMLWb B NOCcnieaHee MrHoBeHne
51 ycrnen noacTaBuUTh JIOKOTb,
KOTOPbIA 1 NPUHAN yaap Ha
cebs. 9BHO yO0BNETBOPEH-
Hasi Npon3BeaEHHbIM addek-
TOM, HEAICBITb YCENach N03aan
MEHS1, (POMKO LLENKAS KIIOBOM,
1 BECb €€ BUA, TOBOPWII: HY Kak,
elLLé xo4yeLlb?
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Bpsig nn cosa noHana moun
0ObSACHEHNS!, YTO §1 HAMEPEH
TONbKO choTorpadpupoBaTtb
COBSIT, @ €CTb UX HE CTaHy, HO,
BbIC/yLLIAB MO0 COMBYMBYIO
peyb 1 pewuB, YTO C MeHs
XBaTUT, OHa NepekioYMnach
Ha MOero HanapHwuka, KoTo-
pbIi cTosin BHM3Y. MNTrua cena
nepes HAM 1 NPUHSNAch LWEnN-
KaTb KIOBOM. A 51, BOCMO/b30-
BaBLUMCb MOMEHTOM, 6Gnaro-
NosTly4HO CNYCTUACS Ha 3EMI0
1, MONPOLLABLUNCH C OTBaXXHOMN
3alUMTHULEN, NOLLEN «3ann-
3blBaTb paHbl». MnwyT, 410
6opopartas HesCbITb aTakyeT y
rHesga naxe meaBeas.

[Moka camka HacumxmnsaeTt
Knagky (npowecc 3aHMmaeT 28
CYTOK), CaMeLL, OXOTUTCS, YTOObI

ITmeHybl, NPUMAUBWUCH, HU
Pasy He nowe6enbHYLUCH.

NPoKoOpMUTL noapyry. Camupl
00ObIYHO HE CTOJIb arPeCCUBHBbI.
Ecnu cameu, HaxoguTca Hemno-
Danéxky ot rHesna, npu npu-
6XKEHN YenoBeka cTapaeT-
CSl OCTaTbCH He3aMeYeHHbIM,
NpwXaBLUMCh K CTBOJY Aepesa
1 BbITSHYBLUNCb B CTPYHKY. HO
ecnn cynpyra Kpukom npu-
30BET Ha MOMOLLb, OH TYT Xe
6pocuTtcs B 60iA.

MuTaloTCs HEACHITU B OCHOB-
HOM rpbI3yHamu. Mo Habnoae-
HUaAM CDVIHCKVIX OPHUTOJIOr OB,
ofHa NTuua cbedaeT 3a NoJsi-
roga OKoJjI0 CEMUCOT MbILLIEN
M MONEBOK.

MpumMepHO Yepes Mecsu,
KOrga coBsiTa NOKNOAIOT rHe3-
[0 W HauyuHalT netaTtb, po-
auTtenn ocnabnsaoT 6auTenb-

Ha e3ném!

Hescoimb 6HUMAMENLHO Cae-
oum 3a weno8exoMm.

HocTb. CoBsATa BbIrIAOAT Kak
HeCypasHbIE MAKME UTPYLLIKA 1
¢ nobonbITCTBOM HabnogaloT
3a OKPY>KaIoLLMM CBbICOKA.

[Mo3xe s MHOro pas BcTpe-
Yas HesCbITEN B pa3HOE BPeEMS
M Haxoamn rHésga. M noHsan,
4yTto doTorpadmpoBaTtb NX He
Tak yX M CNOXHO, eCNv 3HATb
nosagku. Bapocnbie CcoBbl
OCEHbIO TOXE 4acTO MPOosiB-
K0T N0OONLITCTBO, U €CAN,
0BHapyXumB COBY, NOOXOONTb K
He He crneLla n He NPSaMOo, ano
KacaTeNlbHOW, kak bl porynm-
BasiCb MMMO 1 cobupas rpu-
Obl, NTULA MOXET NOANYCTUTb
Ha 6113Koe paccTosiHMe, naB
BO3MOXHOCTb choTorpadu-
poBaTb €€. A ecnn NoCToNATb
noaonblie, He genas pes-
KMX OBVXEHUI 1N CTapasiCb He
CMOTpPETb B €€ CTOPOHY, COBa
MOXET faxe cama nogsietetb
no6amxe, 4ToObl PACCMOTPETb
BHUMaTenbHee ¢oTtorpada,
3a6aBHO Bpallasi ronoso. U
TOrAa Harpazon 3a TeprneHne
OyayT He TONbKO Henepena-
BaeMble (MHOrga aaxe Cnuvwl-
KOM ocTpble!) BneyaTneHus
OT BCTPEYM C KpacuBeNLLEN
NTULLEN, HO N UHTEPECHbIE Ka-
Opbl, KOTOPbIE MOXHO caenaTb
naxe ob6bl4HOW HeJoporom
Kamepom.

EBrenuii BAAHOB,
Guonor.
doTo aBTOpPA.
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No AELUEBKE

AMEpUKaAHCKNN acTpo-
HaeT Yontep LLUuppa (1923—
2007) n3BecTeH TeMm, 4TO
nepBbIM B MUPE COBEPLUN
Ha TPEX pasHblx kopabnsx
TPN KOCMUYECKUX NONETA
obLwen NpoaoIXNTENbHOC-
Tbio 6onee 12 cyTok.

OpHaxnabl XypHanucT
cnpocwn ero:

— O 4yém BbI gymaerTe,
CUAs B Kpecsie KOCMU4eCKom
Kancynbl 1 cnywas obpar-
HbI OTCHET BPEMEHN?

— 9 cMOTpIo Ha BCe 3TN
pblyaru, KHOMKW, MHANKATO-
pbl, M 0QHA MbIC/b MEHSI 000-
neBaeT: nogymartb TOJbKO,
Belb 3Ty LWITYKY MOCTPOUN
TOT, KTO Ha TeHAepe npen-
JIOXW NMPaBUTENLCTBY MU-
HUMasbHYIO LLEHY 32 €€ KOH-
CTpympoBaHue!

BEPX
OBBbEKTUBHOCTHU

Korpa monopoin Camioan
KnemeHc, 6yaywnin Mapk
TBeH, npuwén paboTtatb B
pefakuuvio raseTbl penop-
TEPOM, penakTop BHyLWWW
€My, 4TO B ra3eTe He J0JIX-
HO OblTb HEOOOCHOBAHHbIX
roJIOC/NIOBHbIX YTBEPXAE-
HUN. «Ecnn HeT poKkyMeH-
TallbHbIX NOATBEPXOEHWUNA
TOro unu nHoro dakrta, —
ckas3an OH HayuHawlemy
penopTepy, — COLWNNTECH
Ha KOro-Hmbyab. M Huyero
He yTBepxaanTe npsmo,
4yTOObl B C/lyyae 4ero Ha
Hac Henb3a 6biN0 noaaTtb
B CyO».

MepBaa 3ameTka, npu-
HeCEHHaa KnemeHCOM B
pepakumio, Beirnsaena Tak:

«Hekada xeHwwunHa,
yTBepXxpalowas, 4To eé
30BYT Muccuc IxoyHc u
ABNAOLWANACA, MO MHEHUIO
MHOIMX, OAHOM U3 BEAYLUMX
duryp ceetckoro obue-
CTBa Hallero ropoaa, B4epa
nasana npuém, Ha KoTo-
pbIi cOBPANMChb XEHLUMHbI,

M3BECTHbIE Kak CBETCKUE
fnambl. YCTpouTenbHmnua
npnéma yTBepxaaeT, 4To
SIBNISIETCA XEHOW BUOHOIO
agBokaTa».

BbIFOBOP
3A NSOBPETEHUE

M3BECTHbIN PYCCKUN NH-
xeHep C. B. Kepbens (oanH
M3 UHULMATOPOB CTPOU-
TeNbCTBa NEPBON XENE3HOMN
noporu B Poccun), pykoBo-
[0S CTPOUTENbCTBOM MOCTa
yepes Hesy B [NeTepbypre,
M300pEN MallnHy ons 3a-
6uBaHWA cBali, YTO 3HaA4M-
TenbHO yCKopuno paboTy.
OT cBOEro HavajbHMuKa,
rpacda KnenHmunxens, oH,
0fHaKo, Nonay4mn BMeCTO
6narogapHoOCTN CTpoXali-
UM BBIFOBOP 3@ TO, YTO HE
M300pENn 3Ty MaLUMHY XOTH
Obl Ha Nonroga paHblue n
TeM BBepr ka3Hy B 60sbLUMe
JINLLHME pacxobl.

OTBETHl U PELLEH WS

OTBETbl HA KPOCCBOP/, C ®PATMEHTAMM
(N25,2012r.)

Mo ropusoHTtanu. 5. Nonsy-
HoB (MBaH VMBaHOBUMY, 1728—
1766, cospaTens nepsotii B Poc-
CUM NapoCUSIOBON YCTAHOBKMW;
npuBeaéH cnncok naobpertare-
nen, paboTaBLUMX Ha NapOBOW
yCTaHOBKOW B pa3nuyHoEe Bpe-
ms). 6. OpxecTpa (4acTb Tea-
TpanbHOro 3aaHusa B [pesHen
peumnn, nnowanka, Ha KOTopon
BbICTynasnun XOp U akTEphl).
8. OpaHuneHbaym (oBOPLOBO-
napkoBblit aHcamo6nb XVIII B.
Ha oXHOM Gepery ®uHckoro
3anuea; Ha ¢poTo: bonbwon
ABOpeL NepBOro Bnagensua
— KkHA349 A. . MeHwwnkoBa).
10. Knaty (ManeHbkasa ane-
raHTHas cymo4ka, Ha3BaHue
NPONCXOAMUT OT aHrn. clutch
— cxBatuTb). 11. doBU3M
(aBaHrapouncTckoe TeyeHue
BO GpaHLUy3CKOMN XNBOMUCHU
Hadana XX B.; Ha ¢OoTO: Kap-
TuHa A. [lepeHa «JloHaoHCckKas
raBaHb», 1906 r.). 13. XnagHu
(9pHCT PnopeHc Ppuapux,
1756—1827, HEMEUKNA y4E-
HbIl; Ha doTO: durypel Xnaa-
HU, o6pa3dyemble CKOMaeHnem
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MesKMX YacTuL, B6IM3N y3N0BbIX
JINHWI HA NOBEPXHOCTU YNPYyrom
KoneobnoLenca nNacTUHKN).
14. Nacwuc (nonoras saemnsaHas
HacbINb BNepean Hapy>XHOro pea
KpenocTu; Ha poTo: popT [xen
Ha 'y6epHaTopcKOM OCTpoBe
B Hbio-WNopke). 15. lNapHey,
(pycckas egmHuua n3mepeHus
06bEMa CbiNy4YMx BeLLeCcTB).
19. Mayrnu (npuBenéH dpar-
MEeHT 13 npounadseneHus P. Kn-
nanHra «Bropast KHUra goxyH-
rneii»). 20. AoBeHT (B xpu-
CTWaHCKOW LUepKBM — nepuoa,
npeaLwecTBYOWUA NpasaHnKy
PoxpectBa XpucTtoBa; yka-
3aHbl AaTbl Ha4Yana agBeHTa B
pas3nuyHble rogpl). 21. lMecTo
(coyc nTanbSAHCKOW KYXHWU).
23. dunagenbdusa (ropoa Ha
ATnaHTnyeckom nobepexbe
CLUA; npuBenéH dnar ropo-
na). 24. Msacoepnos (Fpuropwnii
F'puropbesuny, 1834—1911,
PYCCKUI XYOOXHUK, OOUH U3
OpraHn3aTopoB TOBapULLECTBa
«MepenBUXHUKN»; NPUBELEH
noptpeT paboTsl . E. PenuHa).
25. doHBM3NH (AeHuc Vea-

HoBWY, 1744 vinn 1745—1792,
pycckuii nucatenb; NpUBeaEH
OTPbLIBOK M3 kOMeaun «Hepo-
pocnb»).

Mo BepTukanu. 1. «[loegn-
HOK» (noBecTb A. U. KynpuHa).
2. COTHUK (4MH B Ka3a4bnx BOW-
ckax). 3. Tpybay (npencraBu-
Tenb poga GPIOXOHOrMX MON-
NockoB). 4. 'pagneHT (BeKTop,
noKa3bIBAKOLLNI HanpasneHne
Hanckopenwero N3MeHeHus
HEKOTOPOW BEIMYMHbI, 3HAYEHNE
KOTOPOW MEHAEeTCs OT O4HON
TOYKM NPOCTPAHCTBA K APYrom).
7. Perarta. 8. Ocuunnorpad.
9. MeTacekBonsl (XBOMHOE Oe-
PEBO CEMENCTBA KNMAPUCOBbIX).
12. Mocxu (B OpeBHErpeyeckmnx
MCTOYHMKAX Ha3BaHWE rpy3uH-
CKOro NieMeHN MECXOB, XNB-
Lero B oro-3anagHom pyaum).
13. Xypma. 16. Kanunnap. 17.
®docTep (Anucusa KpuctuaH,
«[xonun», amepmkaHckas akTpu-
ca u pexunccep). 18. AHrmgput
(6e3BOAHbIN cynbdaT Kanbums).
21. MNnatos (MatBeei MBaHOBWY,
1751—1818, BolickoBoO aTamaH
[loHCKOro kazaybero BOMCKA;
npvBeaéH parMeHT CTUXOTBO-
peHua I'. P. JepxaBuHa «ATta-
MaHy 1 Bowicky JoHckoMy»). 22.
OnbXOH (OCTPOB B CEBEPO-3a-
nagHon yactun o3epa barikan).
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MO rOPU3OHTANIU
4.

7. (matepuan).

®PA

ﬁ_l .M
N

TMEHTAMM

.

10. Manasa MepagBepuuya,
Bonbwasa MepBeaonua, ?,
foH4yme lMchbl, Jlucmnuka, Ma-

nbin KoHb.

12.

2

5 6
Fiaamgn
_Is 10 ’ 1
12 13 1

| p__
] T
19 ] TR
2 | | 2
P

2 y

Bepxoernbim cosdamenem
muL COME0pPEH
U 6 aeHom u 6 maiiHom
PAasHo ymyopéH.
ITycmoe pasym meou
Hanpaeénsem Oena;
On dywy meorw
He donycmum 0o 3.Q.
ITo cnosy uszeedasuiux
nymo u3bepu,
Xo0u no ecenernnotl,
¢ 1100bMU 2080DU.
Kakyto 6 Hayky meoil
YyMm HU nocmuz,
IToxos 6 yuenve He 3HA
HU Ha Mu2.
Ho, semsu ysudes,
nouméws 6cé pasHo,
Ymo 3HaHbvio 00 KOPHA
dotimu ne daHo
(noar).

16. KamepamnHep, kamep-toH-
Kep, ?, ropmencrep.

18. MHTeHcuBHOCTL [ pacce-
1MBaeMoro cpenoi ceeta 06-
paTHO NponopuuoHansbHa 4-in
CcTeneHu AInHbI BOSHBI A naaa-
owero ceeta (I ~ A*) B cnyyae,
KOrga cpega CoCTouT M3 4a-
CTUL-ON3NEKTPUKOB, Pasmepbl
KOTOPbIX MHOIO MEHbLLE A

(Pun3uK).

24.
«PpoMOH Maaawmii n Pucnep
ctapwuin», 1874r., «Cado»,
1884 r., «Oxek», 1876 ., «Ha-
606», 1877 r., «<Koponn B n3-
rHaHuun», 1879r.

25.

(nncatens).

«Cokpart: A pa3Be He NlyyLLEe TO,
4YTO CMELLHO Aa MWJI0, YeM TO,
YTO CTpaLLHO U BpaxaebHo?
<?> 3T0 04EeBUAHO.

Cokpart: Tak BOT, Korga opartop,
He 3HaloLLUWI, Y4TO Takoe A06po,
a 4YTo — 310, BLICTYNUT nepea,
TaKVMW Xe HECBEAYLLIMMM MPpaX-
[aHamu ¢ uesnblo ux yéeauTb,
npuyém byaeT pacxsanmBaTb HE
TeHb OCNa, BblAaBasi ero 3a KOHs,
HO 3110, BblAaBasi ero 3a A06po,
W, Y4TS1 MHEHMS! TONNbI, yoeouT

«Hayka n :kuaun» No 6, 2012.



eé caoenatb 4TO-HMOYAb MNo-
X0€e BMECTO XOPOLUEro, Kakue,
no-TBOEMY, MoAbl NMPUHECET
BMOCNeOCTBMM MOCEB €ro Kpac-
Hopeunsa?
<?> He o4eHb-TO Noaxonas-
wue»

(cobecenHuk Cokparta).

Nno BEPTUKAJTIN
1. (bunbm).

2.
ITo dopoze 3umneil, CKYLHOU
Tpoiika 6op3as Gexcum
(NpUém).

3. MNpuroToBuTbL GUCKBUTHOE
TecTo ¢ pobaBneHneM kakao-
NMopoLLKa, UCreyb TPU Kopxa.
B36uTb kKpem 13 pa3msary€HHo-
rO CAIMBOYHOr0 Macna, CryLuéH-
HOrO MOJ10Ka M Kakao-MopOoLLIKa.
CnoxmnTb KOpXU, cMa3biBas
Kaxablil, KpOMe BEepXHero,
LWoKoNaaHbIM Kpemom. lMpo-
MasaTb BECb TOPT No Gokam u
CBepxy CHavana abprKoCoBbIM
IDKEMOM, 3aTeM LLIOoKONaaHOWM
rnasypblo.

(Ha3BaHme TopTa).

5.

«Hayka n ;kuannb» Ne 6, 2012.

TopHble 6epusurbL
Cnsam 60 mbme HOUHOLU;
Tuxue 0onuHbL
ITonnuwt ceedxceit menoii;
He nviaum dopoea,
He Oposcam aucmet...
ITodoxou HemH020 —
OmooxHéwdb u mot

(aBTOP).

We are trav’ling in the
footsteps

Of those who’ve gone before

And we’ll all be reunited

On a new and sunlit shore.

Oh when the Saints go

marching in

When the Saints go
marching in
Oh Lord I want to be in that
number

When the Saints go
marching in.
(>xaHp).

11. (ropog).

13.
ITocaywail xe, yapuya
Omaviearom
Menasa Ha epems cnewHble
dena,
Ho cepdye s 6 Ezunme
ocmagnsio.
B Hmanuu 00RA}CEeHbL Medl
Botinbt mexnc0oyco6HOilL.
<...>
Cmpana 6onvHa 3acmoem,
mrumces et,
9mo ucyenum eé
nepegopom»
(nepcoHax).

17.

19. (naTpuapx).

21.

22. (npouecc).
i

Kpocceopp coctaBuna
Hatanba MYXHA4YEBA.
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EBpona. 3noxa BoapoxxaeHus. Mup uckyccrsa... Yto npegcrasnsn co-
601i aTOT MUP? Yem xunn ero obutarenn? N3 kakux ycTpemsieHni pox-
Aannch HeTslIeHHble n kaHyBLune B JleTy weneBpbi? Kak o6peTtanu TBopubl
6narocsioBeHHyl0 cBo6OAY?..

Anvbpexm Jwopep. Aemonopmpem. 1498.
Madpud, ITpado.

134 «Hayka n :xn3ub» Ne 6, 2012.



PASABMUHYTDL TPAHMULIBI MHPA

Kangunpart nckyccreoeeaeHmnsa Makcum KOCTbIP4.

B 310Xy BeAukux reorpadruuecKux OTKPHI-
THH «OXOTa K IIepeMeHe MeCT» OBAGAEAd
He TOABKO MopenaAaBaTeAaasMu. OcobeHHO
MOOHUABHBIMU OKa3aAUCH KyIIIBL: YoKe B Cpea-
HHe BeKa TOProBble MapIIPYTEl IPOPe3airn
Bcio EBpomny c ceBepa Ha IoT. Kak npaBuao,
TOPTOBbIe KapaBaHbI XOPOIIO OXPAHSIAUCH,
TIO3TOMY K KYIIIlaM 4acCTO IMPUCOEAUHSAUCH
NIyTelleCTBeHHUKH, CPeAU KOTOPHIX OBIAU U
XyAOKHUKHU. Tak, MOAOAON AABOPeXT Afopep,
OTIIPaBASIACH B 1494 ropy B BeHeruto, Ipeoao-
A€BaA aAbIIMHCKYE IIePEeBaAbl CKOpee BCero
B KOMITQHUH KyTI[OB.

[MTyTemecTBus XypOKHUKOB B CpepHue
BeKa U 310Xy Bo3poxaeHus no 3anapHoOMU
EBporIe CBIrPaAl BaJKHYIO POAb B KYABTYPHOM
oOMeHe U B HAKOIIAeHUH 3HaHUM.

B HeMelKOSI3BIUHBIX CTpaHaX IIOAMAcCTe-
pbe, BBIIIEAIINY U3 MacTEPCKOU YUUTEAS,
B 0043aTEABHOM IOPSIAKE OTIPABASIACS
CTPAHCTBOBATH. «eMy He HayYHACS AOMQ, TO
nepelMy Ha Uy>KOUHe», — FOBOPUA MOAOAOH
CIIEIIMAAUCT, ye3>Kasd «Ha IPAKTUKY». [OABI
CTPAHCTBUY AABaAW PEMECAEHHUKY (K KOUM
TOTAQ IPUYUCASIAYL U XYAOSKHUKOB) BO3MOJK-
HOCTb HE TOABKO AIOAEHM IIOCMOTPEeTh, HO U
cebs1 mokasaTb. OH MOT 0CeCTb B TOM MeCTe,
rAe eMy MOHpaBuAOCh. Ho mo oKoHUYaHUM
IIyTeIIeCTBUSI MOAOAOM XYAOKHUK AOAKEH
OBIA CO3AATH «IIIEAEBP» — TaK Ha3bIBAAOCH
IpoMu3BeAeHHUe, IOATBePIKAAQIOIee BBICO-
KUM YypOBEeHb MacTepCTBa. AUIIb TIOCAE TOTO
KaK «IIeAeBP» OAOOPUAM CTapIue YAEHBI
11exa, UCHLITyeMOMY IIPHUCY’KAQAOCH 3BaHUE
MacTepa. Tenepb OH UMeA IIPABO OTKPBITH
MAaCTEePCKYIO M CAMOCTOSITEABHO BBITIOAHSITH
3aKaskl.

O ropax CTpPaHCTBUHM MOAOABIX AapOBa-
HUU AOKYMEHTAABHBIX CBUAETEABCTB CO-
XPAHUAOCH HEMHOTO — HCCAEAOBATEASIM
TBOPYECTBA XYAOKHUKOB IIPUXOAUTCS UX
PEeKOHCTPYUpOBaThk. boabllle nHMOpPManuu
— O IyTeUIeCTBUSX, NIPEAIPUHATHIX yKe
NpU3HaAaHHBIMU MacTepaMu. Bo3MoxHO,
caMble paHHHMEe CBEAEHHUsI O IyTeIleCTBUSIX
snoxu PeHeccanca (XV—XVIBeka) cBI3aHBI
C UMeHeM IIPOCAABAECHHOTO HUAEPAGHACKOTO
MacTepa, AeTeHAAPHOTO «U3006peTaTeAs»
MaCASHBIX KPacok f1Ha BaH Olika (oK. 1395—
1441). zBecTHO, uTO B 1426 ropy OH OBIA
HanpasAeH repriorom bypryuanu Ouannmnom
AOOPEIM, Y KOTOPOTO COCTOSIA Ha CAYKOe, B
HeKOoe IaAOMHHUYECTBO U CeKPeTHOe ITyTellle-
CcTBHe. A ABaTOAA CIIyCTsl, B OKTsA0pe 1428-ro,
XYAOKHUK B COCTaBe OYPIYHACKOTO TOCOAD-
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cTBa OTHABIA B [TopTyraauto. ['eprjor pemua
JKEHUTHCS Ha IOPTYraAbCKOM IpUHIlecCCe
V3abenre M MOPYYUA CBOUM IOCAAHHUKAM
OT ero UMeHU IPOCUTh PyKU IPHUHIIECCHL.
AUIIEHHBIN BO3MOKHOCTHU AUIE3PETh CBOIO
n3bpannuny, Ouannn AoGPHIN TOPYYHUA
XyAO’KHUKY HapUCOBaTh e€ MOPTPEeT U Io-
cKopee IepecaaTh B BypryHauto. Ban OWk
HalMcaA ABa IOPTpeTa WH@AHTHL, KOTOPHIe
B peBpanre 1429 ropa, oAUH — MOpeM, a
APYyTOU — cyllIel, oTIpaBuA repuory. (K co-
>KAA€HUIO, HY OAVIH U3 HUX HE COXPAHUACSI AO
HAIIUX AHeU.) B o)kupaHumM oTBeTa repiora
MacTep BMeCTe C APYTHMU YAEHAMU AeAe-
Tallid COBEPIINA TAAOMHHUYECTBO B UCIIaH-
ckui ropop, CaHThsATO-pe-KoMIlocTeAq, rae
B KadeAparbHOM cOOOpe XPaHUAUCH MOIIYT
anoctoaa Makosa Crapiiiero, IpuBA€KaBILIe
B 3Ty XPUCTHAHCKYI0 MeKKy IaAOMHHUKOB CO
Bcelt EBponbl. 3aTeM OypPryHAIBI IpOEXaAn
gepes Bcio Mcnanuio, moceTuau B Baabsipo-
Anpe Kopoast XyaHna 1I, a B 'panape — amupa
Myxammepa IX.

HanucauHblM BaH DUKOM MOPTPET IIPUH-
neccel M3abeansl TOHpPaBUACA repuory. M3
BypryHaAnY NPUIIEA TOAOKUTEABHEIN OTBET.
B centsibpe 1429 ropa mOCOALCTBO BMeECTe C
HeBeCTOU U AByMs THICSTYAMU MOPTYTAABIEB
Ha 4eTBIPHAALIATH KOPAaOASIX OTIPABUAOCH
B OOpaTHBIA NyTh. V13-3a HENOTOABI IABIAU
o4eHb AOATO, HUAEPAGHAOB AOCTUTAY TOABKO
K PoskaecTsy.

Ha sToM cTpaHcTBUS BaH OUWKa He OKOH-
4UAUCH. B 1436 roay oH noayuua 360 AUBPOB,
4TOOBI, KaK CKa3aHO B XPOHUKE, «OTIPABUTh-
Cs B HEKME AAABHUE ITyTELIECTBUS U Uy KABIE
CTPaHBbI, KyAQ CEHBOP IIOCAAA €TO AT HEKUX
TaWHBIX AeA». Kyaa U 3aueM coBeplllaa CBOU
CeKpeTHBIE II0Ee3AKM BaH OUK, MBI HE 3HAeM.
BO3MO>XHBIM MYHKTOM Ha3Ha4eHUSI UCCAe-
AOBATeAU ero TBOpYecTBa Ha3bIBaloOT lTa-
Auto u paxke Mepycaaum. CBoeoOpa3HBIMU
OTTOAOCKAMM 3TUX NyTelleCTBUM SIBUAUCH
YAUBUTEABHBIE ITaHOPaMbl TOP B TaKUX Kap-
THHAX MacTepa, Kak «MapoHHA KaHIAepa
Poaena» (ok. 1435, ITapusk, AyBp) u « CBATEIE
NMUAUTPUMBI» U3 [€HTCKOTrO aATaps C U30-
Opa’keHUSAMU IOKHBEIX PACTeHUU (IIAABMBIL,
KHUIIQPUCH], alleAbCUHBI) (1426—1432, TeHT,
cobop Ca. baBona).

CoraacHO UCTOPHUUYECKUM HMCTOYHUKAM,
TIEPBBIM CEBEPHBIM XYAOKHHKOM, IIOCETUB-

® BECEAbl 06 UCKYCCTBE
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mum Utaauto, 66iA Porup BaH aAep Belipen
(1399/1400—1464) n3 bprocceast. UTarbsiH-
ckuii ryma"ucT baproromeo Daryo B KHUTE
«O 3HAMEHUTHIX AIOAIX» (1456) mumcaa, 4To
«Porepuii [aAAbCKUM, BEAUKUY SKUBOIINCEIL»,
Bocxuinancs ppeckamu ApreHrrne pa Pabpu-
aHO B pUMCKOM 1epkBU CaH-AKOBaHHU UH
AaTtepaHo. DTo MpPou30IIA0 B 1450-M, :00u-
AeriHoM, ropy. FOGuaelrHEBEIe TOABLI IEPUOAN-
vecku (HaunHas ¢ 1300 ropa) mpa3pHOBAAUCH
KaTOAWUYECKOH IIePKOBBLIO KaK OTMeUeHHEBIe
OCOOEHHOM CBATOCTBIO. TOMY, KTO IIOCETHA
Pum B 100MAENHBIN I'OA, AQPOBAAOCH ITIOAHOE
OTIylIeHHe rpexoB. HecoMHeHHO, moe3aAKa
Porupa B UTaanio AOAKHA pACCMATPUBATHCS
KaK MaAOMHUYECTBO — HauboAee pacipo-
cTpaHéHHasa B CpepHeBeKOBbe (hopMa ITyTe-
mrectBus. [ToceleHne CBATHIX MeCT U IIPOIITe-
HHe rPeX0B ObIAU A XPUCTHAHUHA TAABHBIM
CMBICAOM M OIIpaBA@HUEM HEeAETKOTO IyTH.
Porup ke OGBIA He TOABKO XPUCTHUAHUHOM,
HO U XyAOKHUKOM. IToAararoT, 4To UMEeHHO
C MOMEHTA ero IyTeIleCTBUS NTAaAbSHIIEI Ha-
YWHAIOT OOPAIAThECA K XYAOKEeCTBEHHOM! Tpa-
aunuu CeBepa. 2Kuteael HOra npuBAeKasa
o0co0asi AyXOBHasI COCPEAOTOUEHHOCTb HUAED-
AQHACKHX MAcTepOB, BHUMaHHe K IeN3aXy
U1 HATIOPMOPTY, @ F'AaBHOE, MOTPSACAIOIUAN
HaTypaAu3M M300pa’keHHus, OCHOBAHHBIN
Ha IepepOBOM AASL TOTO BpeMeHM TeXHUKe
SKUBOIUCU MaCAOM.

MHorue KoareKInu B Mtaann — Meanau
Bo ®Onropennun, A'Ocre B Oeppape (B 3TUX
ropoaax, BO3MO>KHO, IT0O6bIBaa Porup), MoH-
TedeAbTpo B YPOUHO, KOpOAeH AparoHCKou
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An ean k. F'enmckuil anmapsv. IloknoHeRue mucmuveckomy
aznyy.1426—1432. I'eum, cobop Ceamozo Basona.

AmHactuu B Heammoae — OepeskHO XpaHUAU
HeMaAOo paboT Kak caMOI'o OPIOCCEABCKOTO
MacTepa, TaK U APYTHUX HUAEPAAHAIIeB. Me-
IleHaThl ¥ TyMaHUCTBl BOCXUIAANCE UMHU, a
UTAaAbIHCKHUE XYAOJKHUKU CTPEMUAUCH Pas-
rapaTh TaWHBI YyAUBUTEABHOM >kuBonucu. Ho
IIPOCTHIM HaOAIOAEHUEM CAEAATh 3TO HEBO3-
MOJKHO, Hy’K€H YUUTeAb. A 3HaUUT, He0OXO-
AuMo myTeniectsue Ha Cesep.
NTarbBIHCKUN XYAOKHHUK, aPXUTEKTOP
U UCTOPHUK UCKyCcCTBa AKOpAKO Basapu B
cBoux «Kuzueonucanuax» (1550) nucan,
YTO TAKOE IIyTEeIIeCTBUE COBEPIIINA CUTTUANH-
CKUHY RKUBOIINCEI] AHTOHEAAO Aa MeccuHa
(oK. 1430—1479): « OTIPaBUBIINCE OAHAKABL
1o cBouM HapoOHOCTIM m3 Curnuanm B He-
allOAb, OH YCABIXaA, 4YTO KOPOAIO AAB(OHCO
npucraHa u3z OraHAPUU AOCKa paboOTH
HNoanna u3 Bpiorre [To ecTh SlHa BaH OUKa],
HalMcaHHasg MacAOM TaKoO¥ MaHepOM, UTO
eé MO>XHO OBIAO MBITH, UTO OHA He OosAacCh
HUKAKUX TOAYKOB M 0OAapara BCAIECKUM
coBepireHCTBOM. Korpa oH A0OUACS paspe-
IIeHUs Ha Heé B3TASIHYTH, JKUBOCTb KPACOK,
a Tak’Xe KpacoTa U IeAbHOCTH KUBOTUCHU
NPOM3BEAU Ha HEro Takoe CUABHOE BIlevart-
A€HUe, 4TO, OTAOJKUB B CTOPOHY BCE ApyTUe
A€Aa U MBICAH, OH oTIpaBuAcs Bo Oranapuio
U, IpUOHIB B bpiorre, 6AU3KO MOAPYKHACS C
O3HaYeHHBIM 10aHHOM U IOAQPUA €My MHOTO
PUCYHKOB B UTAAbSHCKON MaHepe U BCSIKHUX
Apyrux Bellei. [ToaTomy, a TakkKe IOTOMY
4TO AHTOHEANO OBIA OUeHb BHHUMATEAEH, a
HoaHH y>Ke cTap, IOCAEAHUN B KOHIIE KOHI[OB
COTAQCHUACS TTOKa3aTh AHTOHEAAO, KaK OH

«Hayka n ;kuann» No 6, 2012.



NUIIeT MacAOM. AHTOHEAAO JKe He yeXaa u3
3TUX KpPaeB A0 TeX IIOP, I0KAa AOCKOHAABHO He
U3YUYUA TOT CIIOCOO JKUBOIIUCH, O KOTOPOM Tak
MeuTan. Heponroe Bpems ciryctst loaHH CKOH-
yancs, AHTOHeANO Ke yexaa u3 OraHApUH,
YTOOBI TIOBUAATH CBOIO POAUHY U MTOCBSATUTH
HNTaAnuio B CTOAB IOAE3HYIO, IIPEKPACHYIO U
yAO0OHY10 TaliHy. [IpOOBIB HECKOABKO MeCsIIIeB
B MeccuHe, OH oTIipaBuACcsa B BeHenuio, Tae,
OyAy4H UEAOBEKOM BEChbMa CKAOHHBIM K YAO-
BOABCTBHSIM M BecbMa IIpepaHHBIM BeHepe,
pelInA IOCEAUTHCS HaBCErAd U 3aKOHYUTH
CBOIO JKU3Hb TaM, A€ OH HallIEéA 00pas3 >KU3-
HY, BIIOAHE COOTBETCTBYIOIIUH €ro BKyCaM.
[MpucTtynus >ke K paboTe, OH HAllCaA MaCAOM
TeM CIIocob60M, KOTOpoMy Hayuuacs Bo OraH-
APHU, MHOT'O KapTUH, PaCCeTHHBIX 110 AOMaM
ABOPSIH 3TOT'O TOPOAQ, TAe OAaropapsi HOBU3HE
CBOETO UCIIOAHEHUS OHU CTaAU OUeHb BEICOKO
EeHUTBCSI».

Pacckas Bazapu, AIo6MBIIEro IPUyKPacuThb
CBOE COUYMHEHME, AOATHE TOABI CUMTAACS (paH-
TaCTUYECKUM. ACHUCTBUTEABHO, AOKYMEHTAAD-
HBIX IIOATBEPKACHUH MOE3AKH AHTOHEAAO
He COXPAaHUAOCH, Ad U ABHBIE OIIUOKU (AH
BaH DUK yMep B 1441 ropy, Koraa AHTOHEAAO
Onino Bcero 10 AeT) He AOOABASIAU AOCTOBEP-
HocTu ucropuu. OAHAKO B HACTosAIlee BpeMs
HCKyCCTBOBEABI BCE Uallle CKAOHSIOTCS K BO3-
MO>KHOCTH TaKOT'O ITy TeIlIeCTBUS UTAABSIHIIA
€T0 HEeITIOCPEACTBEHHOT'O COIIPUKOCHOBEHUS C
HUAEPAAHACKUM UCKYCCTBOM.

XoTss AHTOHEAAO TOSBUACS B BeHernuun
B 1475 ropy, OKOHYaTEABHO MAaCASTHOM TeX-
HHUKOU UTAABSIHCKHUE MacTepa OBAAAEAU
TOABKO K Hauany XVI Beka. DTo OBIAO BpeMs
Bricokoro Bo3poskaeHnust, 6AaecTsIero pac-
IBeTa peHeCCaHCHOU KYABTYPHI, KOTAd TBO-
puau Aeonappo, Pacdasrnb, MukeAaHAKEAO,
AxoppskoHe, Tunuan. Teneps yKe MTaarus
CTara OKasbIBaTh pelllalolilee BO3AEUCTBUE
Ha uckycctBo CeBepa. Hemenkue u Hupep-
AQHACKHE XYAOKHUKM CUUTAAU ITOCelleHne
HNTtarmu BaskHeUIIed 4acTbIO CBOEro oopa-
3o0BaHUsA. OHU >Ka’KAAAM HOBBIX 3HAHUU U
BIIEYaTACHUM, CTPEMUANUCH IPUKOCHYTHCS
K CaMOMY, KaK CYMTAAOCHh, COBEPIIEHHOMY
uckyccrBy B EBpome.

BuITh MOJKReT, HanboAee Ba>KHBIM AAS Pas-
BUTHS CEBEPHOEBPOIIENCKOro NCKyccTBa X VI
BeKa OBbINO ITyTelllecTBUE B VITaano MOAOAOTO
AnpbpexTa Atopepa (1471—1528) c ocernu
1494 no Aeto 1495 ropa. OH u3ydyaeT IPoOU3-
BEAEHUS BBHIAQIOIIUXCI MacTepOB paHHEro
Bospoxpenusa — AsxoBaHHu beannnu, But-
Tope Kapnauyuo, Auapea ManTtensu. Ho oco-
OeHHO Alopepa HHTepecyeT U300pa’keHHe
OOHa)XKEHHOTI'O TEAQ — MaHepa, IPAKTUYECKU
He U3BecTHasA B lepMaHun. XyAOKHUK He
OIPaHUYUBAETCSI KONIMPOBaHUEM (PUTYD U3
paboTt AuToHUO AeAb [Toarationo («IToxure-
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Anmonenno da MeccuHa.
ITopmpem monodozo wenogexa
(npednonazaemulii aemonopmpem,).
Oxono 1475. JIonOOH.
HayuoHnanvhas zanepes.

HHe cabmHSIHOK», balionHa, My3eit boHHa),
HO M CaM AeAdeT YyAeCHBIN HaOpOCOK OOHa-
SKEHHOU HaTyphl («OOHa)KEHHASA CO CIIUHBIY,
INapux, AyBp), B KOTOPOM C IOPA3UTEABHON
AETKOCTBIO OOBITPHIBAET CAOKHYIO 103y MOAE-
Au. OAHAKO He TOABKO MCKYCCTBO — CaM AyX
HOBOM JKU3HH, €€ O0TaTCTBO BAEKYT Atfopepa.
JKuteab CeBepa OTKpEIBaA AT ce0s1 B BeHe-
IIUY HeMAAO YAUBUTEABHBIX Belllel. Cyad 1o
pucyHkaM, Aropep oOpalllar BHUMaHUE Ha
ATOOBIE «PAPUTETHI»: OT M3BICKAHHBIX Hapsi-
AOB >KeHIIUH («Benermanka», Bena, AAbOep-
THHA) AO IPUYYAAUBBIX OOUTaTeAe MOPCKUX
rayoun («Omap», Bepaus, KyapTypdopymMm,
Kabusnert rpasiop).

OrpoMHOe BIedaTAeHHe OKa3aaa Ha
Aropepa npupoaa AAbIL. 3HAMEHUTHIE KaAb-
nuiickue» akBapeau («Ileiizaxx okonro Ce-
roHnuano», Okcdopa, Mysei O1mmMoAa; «Bup,
Tpuenta c ceBepa», bpemen, Kyncrxaanre)
CTaBAT HAC, 110 MHEHUIO aBCTPHUHCKOTO HC-
KyccTBoBepa OtTo BeHelna, mepea HOBBIM
dakToM: «HerOBeK HaepAUHE C IPUPOAOH,
TIOPa’KEHHBIN €€ BeAnYNeM, U3ANBAET CBOIO
BOCTOPJKEeHHYIO PAaAOCTh B TBOPEHUH, He
UMeloIllleM MHOM IleAd, KpOMe BBIpa’KeHUS
YyBCTBA OTKPBITHSI HOBOTO MUpa». B aTux
pUCYHKaX BIIepBEIe B CEBEPHOM UCKYCCTBe
BOIIAOIaeTCsd MOAHAs KU3HEHHOTO Tpe-
IeTa KapTUHa NPUPOALI, B KOTOPOH Bce
SAEMEeHTHl B3aMMOCBSI3aHbl U 00pa3yioT
HepacTOp>XUMoe IeAoe. Bcé 3To mo3BOAMAO
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Anvopexm Jwopep. Bud Tpuenma c cesepa. 1494.

hww-p’ii&%}pn -&

Bpemen, Kyncmxaane.

KpYHIHeMIIIeMy UCTOPUKY UCKycCTBa XX BeKa
Opsuny [laHodckoMy cKas3aTse: «[lepBoe my-
TenlecTBre Atopepa B MITaauio MOKeT OBITh
Ha3BaHO HayaAOM PeHeccaHca B ceBepHEIX
CTpaHax».

Bepnysmmcs B HropaGepr, Aropep nuiiet
3HaMEeHUTHIN «ABTOIOPTPET» (1498, Mappua,
[MTpaao), B KOTOpoM N306pa’kaeT cebst ropae-
AVBO CHASAIIIMM B BEHEITUAHCKOM KOCTIOME Ha
done AAbI. OTO olylleHNe He3aBUCUMOCTHU
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Anvopexm Hiopep. ITeiizaxnc okono Cezonyuaro. Oxono 1495.
Oxcghopd, Myseii dwumona.
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1 CBOOOABI TBOPYECKOM AUUHOCTHU, OOPETEH-
"Hoe B UTaaum, y’Ke HUKOTAQ HE ITOKUAAAO
MacTepa.

Bropag noe3pka Aropepa B MTaauio B
1505—1507 ropax — 3TO He TOABKO HOMBITKA
Y3HaTh CEKPEeT «IIPaBUABHBIX» IIPOIIOPIUH de-
AOBEUECKOTO TeAQ, HO U «TAOTOK CBEKEro BO3-
pyxar. CBouMu paboTaMu, UCIIOAHEHHBIMU B
Benenuu, oH 3aBoeBaA IIPU3HAHKE ITaPUITLI
Appuatuku». B nuceMax, apApeCOBaHHBIX
ryMaHucTy Buarubarbpy [Mupkrerivepy, Mol
YUTaeM CAOBa TOPAOCTH 3@ KAPTUHEL, KOTOPLIE
MOHYMEHTAABHOCTBIO (DOPM, MSTKOCTBIO U
60raTCTBOM KOAOPUTA HE YCTYIAIOT IIEAEB-
paM BeHeIMaHCKOU IKOABL. O HaCTpOeHUHn
Aropepa 1nepep OTbe3A0M AOMOU OoAee ueM
KpPacHOpPeYUBO FOBOPUT pasa U3 ero Io-
caepHero nuckMa: «O, Kak MHe GYAET XOAOAHO
0e3 coanria [MTaauu]; 3aeCh 1 TOCIIOAWH, AOMa
— AapMoeA.

B 1520—1521 ropax Aropep COBEPIIIUA e111é
OAHO OOABIIIOE IIyTeIleCcTBHe, Ha 3TOT pa3 Ha
CeBep — B Hupaepaanasl. [ToBopoM K HeMy
TIOCAY?KHUA OTKa3 HIOPHOEPrCKOTO TOPOACKOTO
COBeTa B BBIIAATE XYAOKHUKY IIEHCUY, Ha-
3HaYeHHOMN uMIlepaTopoM MakcuMuanaom I
(mocae cmepTu nocaepHero B 1519 roay).
YUToOBl IOATBEPAUTE IPABO Ha IEHCHUIO,
XyAOKHUK pelllaeT BCTPETUTHCSI C HOBBIM
umneparopoM — Kapaom V. B utoae 1520 ropa
OH BMeCTe C JKeHON U CAY’KaHKOM Bble3>KaeT
B Hupepaanpwl. O6 3TOM IyTellleCTBUM Pac-
CKa3bIBaeT TOAPOOHBIN « AHEBHUKY, KOTOPBIM
Aropep BEéA B IyT. OCHOBHOE MeCTO B HEM 3a-
HUMaeT 3aII1Ch AOXOAOB ¥ PACXOAOB. XYAOIK-
HUK, BEPOSTHO, HAAESIACS, YTO UX BO3MECTST.
« AHEBHHK» TAK)KE COACPIKUT MH(POPMAIIUIO O
MecTax, uepe3 KOTOphIe ITpoe3’KaA MacTep, O
AIOASX, C KOTOPBIMU OH BCTPEYAACs, O I0OAAP-
KaxX, KOTOpBIe AAPHUA U IOAy4YaA. Aropep mo-
ObIBaA B AHTBepIleHe, bproccene u MexeaeHe,
a B AXeHe IIPUCYTCTBOBAA Ha KOpPOHAIUU
Kapaa V. IlyTentectBre 0Ka3ar0Ch yAQUHBIM:
odulimarbHOe pa3pellleHre Ha MOAydYeHUe
neHcuu Aropep noAydmna B KéabHe B Hos6pe
1520 ropa. 3aTeM OH Ha IIOATOAA ITIOCEAHNACS B
AHTBepIIeHe, OTKYAQ BhIe3KaA B [eHT, Bprorre
U Ha 3eAaHAMIO.

Cyada o «AHeBHUKY», Atopepa UHTepe-
COBaAO BCE: OT COKPOBUII, MMIIEpaTopa ail-
TeKOB MOHTeCyMBI, IPUCAAHHBIX KopTecoM
B Bprocceab, A0 AMKOBUHHBIX KUBOTHBIX
BPOAE OTPOMHOTIO KUTa, paAX KOTOPOTO OH U
COBEpIINA OIIACHYIO MOEe3AKY Ha 3eAaHAUIO
(mnpoBunnus B CeBepHbIXx Hupepranapax).
Alopep 3HAKOMUACS C apXUTEKTYPHBIMU
IaMATHUKAMU 1 KapTUHaMM CTapbIX MacTe-
poB. He MeHee Ba’KHBIMU OLIAM BCTPEYH C
TaKMMU U3BECTHBIMU COBPEMEHHUKaMH, Kak
xyAOKHUKU Bapenp BaH Opaelt, Moaxum
[Maturup, Ayka AeHAeHCKUMN, TYMAHHUCT
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L Anwvbpexm [iopep. O6Hax)céHHas cO cnuHbl. —
1495. ITapuixc, JTyep.

—— AunwbOpexm Hiopep. Beneyuanka. ———
Oxono 1495. Bena, AnvbepmuHra.
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OpasMm Porreppamckuii. Ho ocobenno tpo-
raTeAbHBIMHM OKa3aAUCh TOPIKECTBEHHEIE
IIPUEMBI, YCTPAaUBaeMBI€ B €T0 YeCTh THABAU-
SIMHU XYAOKHHUKOB. BOT KaK OH OIMCHIBAeT
OAVH M3 HUX: «B BoCcKpeceHbe, 4TO B ACHb
CB. OcBaabpa [5 aBrycTra 1520 ropal, Ku-
BOIUCIIEI TPUTAACUAY MEHS C MOel JKeHOU
U CAY’KaHKOU B IIOMEIlleHUe UX I'MABAUY; U
ObIna cepeOpsiHas IOCyAa U APyTHe IIeHHBIe
YVKpalleHUsI U caMble AOpPOTHe KyIIaHbs.
BeIAM TaM TakKyke BCce MX >KeHBI. M1 Korpa

MEeHSI BeAU K CTOAY, TO BEChb HaPOA CTOSIA 10
06euM CTOpPOHAM, CAOBHO BEAU OOABIIIOTO
rocrnopnHa. BEIAM cpear HUX TaKykKe BecbMa
IprUMevYaTeAbHBIe AIOAU C UMeHeM, KOTOPhIe
BCEe C TAyOOKMMU IOKAOHAMY CKPOMHEHNIITUM
0o6pa3oM BEIpakaAu MHe CBOE yBakeHue. 1
OHUY TOBOPUAU, UYTO HaMepPEeHHBI CAEAATh BCE,
CKOABKO BO3MOYKHO, YTO, I10 MX MHEHHUIO, MO-
JKeT OBITH MHE IIPUSATHO. V1 KOTAQ S CHUAEA TaM,
OKPY’KEHHBIU TAKUM IIOYETOM, SIBUACS IIOCOA
ropoackoro CoBeta AHTBepIeHa C AByMs

e

An Toccapm. IImyduu anmuuroi ckyaenmyput. 1509.

Jleiiden, Jletidenckuii ynueepcumem, Kabunem zpagiop.
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CAyTaMHU U IPETIOAHEC MHE OT UMEHH YAEHOB
CoBerTa ueThIpe KyBIIMHA BUHA, I OHU BEAEAT
eMy CKa3aTh, 9YTO XOTAT MOYTUTh 3TUM MeHs
U U3BIBASIOT CBOE PACIOAOKeHHUe. 3a 3TO 5
BBIPA3UA MM HUJKAMIITyl0 OAArOAAPHOCTD U
HIDKaMIIe IPeAAOSKUA CBOIO CAYKOY. 3aTeM
npuiéa mactep [lerep, ropoACKOM IIAOT-
HUK, U IIPENOAHEC MHe ABa KyBIIWHA BHHA
C IpepAOSKeHHEeM CBOUX YCAYT. TaK UTO MBI
BECEeAO IIPOBEAU BpeMsi, U MO3AHeH HOYbIO
OHM BeChbMa IIOUYTUTEABHO IPOBOAUAHN HAC C
dakeraMu AOMOM, TPOCI MeHSI MPUHATH UX
PacCIOAOKEeHHE U AEAATh BCE, UTO MHE YTOA-
HO, B YéM OHU BCE MHE I'OTOBHI IIOMOYbY.

B HupepaaHpAax MacTep cO3AaA MHOJKECTBO
PHUCYHKOB. XOT$ B AHEBHUKE XyAO’KHHUKA €CTh
Takas ¢pasza: «Bo Bcex Moux paboTax, pac-
X0AaX Ha eAy, IPoAakKax U APYIHX CAEAKax
g uMeA B HupeparaHpax OAUH YOBITOK...»,
AyMaeTcsl, UTO MTOe3AKOH B IIeAOM OH OCTaACS
poBoAeH. KpoMe ITOAOKUTEABHOTO HCXOAQ
AeAa C ImeHcHel U He3abbIBaeMBIX BIIedarT-
AeHHU Aropep SBHO IIOYYBCTBOBAA CAGAKOE
«OpeMs CAABBI».

TBopuecTBO Afopepa OTKPHIAO 310Xy Pe-
HeccaHca B uckycctBe Ceepa. Bo mHOrOM
UMEHHO OHO «IIOAOTPEAO» UHTepecC K UTa-
ABSTHCKOMY BO3pOJKAEHHUIO U ITOe3AKaM Ha
Anennunbl. CpepAul HUAEPAAHACKHUX MacTe-
POB B 3TOM OTHOIIEHUU BEIAeAsieTcsa SIH
ToccapT (ok. 1478—1532). B cBoeit «Kuure
0 XyAOKHUKax» (1604) mepBBIM HUAEPAQHA-
CKMU UCTOPUK UCKyccTBa Kapea BaH Manaep
nucan o Toccapre: «OH mocetua Mrtaauro...
U OBIA OAHUM U3 NEPBBIX, IPUHECIINX U3
WNtarnm Bo OAaHAPHIO IPABUABHEBIN CIIOCO0
KOMIIOHOBATb U ITMCATh KOMIIO3UITUH, MU30-
OUMAOBABIIIVE HAaTUMU (PUTYPAMU U BCSIKOTO
poaa clleHaMHu MU(POAOTHIECKOTO COAepKa-
HUS, YTO OBIAO COBCEM HEOOBIYHO B Halllel
CTpaHe AO €TO BpeMeHU».

[Mpu nocemnenuu Mraauu B 1508—1509ropax
ToccapT co3pan camble paHHUE Y CeBePHBIX
MacTepOB 3apUCOBKU @HTHUUYHBIX 3AQHUM U
cratyi («Koauseii», Bepaun, Kabuner rpa-
BIOP). OAHAKO B €ro KUBOIMCHBIX paboTax,
CO3AAQHHBIX TI0 BOo3BpalieHun B HupepaaHAb,
PpeHeccaHCHBIE MOTHBEI « PACTBOPSTFOTCSI» B CTH-
XUU TTO3AHETOTHYECKUX (DOPM ¥ HaCTPOEHUH.
W Anmb yepe3 HECKOABKO AeT [occapT Hamu-
et KapTuy «Hentysn u Amdpurpura» (1516,
Bepaun, KapTruaHasg rarepest), rae BIIepBEIE B
HUAEPAAHACKON SKHUBOIKUCHU MCIOAB30BAH MU-
dororuygeckuti croskeT. CKopee BCero, XyA0K-
HHK He MOT Cpa3y PelINThCSI Ha papAuKaAbHOe
O0OHOBAEHME CBOETO CTUAS, U, BEPOSITHO, TIpaB
OBIA M3BEeCTHHIN nCKyccTBOBep OTro Benertr,
cunrasiui: «He Mrtarma nobyauaa T'occapra
K pelIUTeABHOMY IIOBOPOTY B CTOPOHY HOBOTO
CTUAS, @ CUABHEHIIee BIIeYaTACHUE, TIOAyIeH-
HOe UM OT UCKyCCTBa Aropepay.
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'—  AuToccapm. Henmyu u Am¢pumpuma. —
1516. Bepaun, Kapmunnas zanepes.

MacTepoB, BOCHIPUHABIINX AOCTUKEHUS
UTaAbIHCKOTO PeHeccaHca, cTaAM Ha3bIBATh
«pOMaHUCTaMu» (OT A@THHCKOro Roma —
PumMm). Takue XypOKHUKHY, Kak [occaprt, AH
BaH Ckopea, MapTus BaH XeMCKepK, AaM-
O6epT AoMbapA, MHOTO IIyTelleCTBOBAAU IO
WTaauu, XOpolIo U3y4uB CTapoe U COBpe-
MEHHOE UM HCKYCCTBO ANEeHHUHCKOTO IIO-
AyocTpoBa. OHM IIPUBHECAU MHOTO HOBOTO
B JKUBOIIMCHYIO NIPAKTUKy HupepaaHAOB:
HHTepeC K MU(OAOTUUYECKHUM CIOXKeTaM,
QHTUYHOM CKYABITYype U apXUTEKType,
QHATOMUU YeAOBEUeCKOTrO TeAd, AMHeMHON
nepcrnekTuBe. BmMecTe ¢ TeM Ge30rAsipHOE
NIpeKAOHeHUe Iepep UTAAbIHCKUMHU 06-
pasiaMu U IpeHeOpesKeHHe TPaAUIUIMU
HAIlMOHAABHOM IIKOABI Y4aCTO IPUBOAUAM K
TOMY, UTO TaKas «peHeCCaHCHasI» JKUBOIUCH
IIpeBpalarach B 9KAeKTUUHOE COeANHeHNe
OTAEABHBIX (DOPMAABHBIX MOTUBOB, B KOTO-
POM AeKOPaTUBHBIN 9 PEeKT TpeodAapan HaA,
COAEPIKAHUEM.

EavHCTBEeHHEBEIM IOCAe Afopepa 4eAao-
BEKOM, KOTOPBIM B XOA€e IIyTelIeCTBUS He
NIPOCTO 3aMMCTBOBAA MOTHUBBHI U CTUAB, HO
HCIOAB30BAA MOAYUeHHBIE BIeYaTA€HUS
AASI BBLIPAOOTKU COOCTBEHHOT'O, UHAUBUAY-
AABHOTO B3TASIAQ HA MUD, OBIA HUAEPAAHA-
cKui XypAo>KHUK [TuTtep Bpetireas Crapiiuit
(ok. 1525/30—1569).

ITo6niBaB B 1552—1554 ropax B Pume u
1oxkHOU MTanuu, Bpelireap He IOIaA IIOA
MOIITHOE BO3AeHNCcTBUe 006pa3oB AeoHapAo,
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Padasast 1 MukeaaHAKEAO, XOTSI TOCAEAHUN
OBIA elll€ >)KUB U bpelreab MOT ero BUAETH
B Pume. I[1IpaBaa, Bpsip AU IOYTH BOCBMU-
AecaTUAeTHUMN ByoHappoTu 3axoTea OBI
BCTPEUYATHCS ¢ KAKUM-TO XyAOKHUKOM-HU-
AepaaHpleM. Ero oTHollleHne K ceBepHOMY
HUCKYCCTBY OBIAO B Ay4IlIEM CAydae CHHUCXO-
AUTEABHO-TIPE3PUTEABHBIM. « DraMaHACKAS
JKUBOTUCH, — TOBOPUA MUKEAAHAKEAO,
— OOBIYHO OyAeT HPAaBUTHLCSA AIOOOMY Ha-
OOKHOMY YEeAOBEKY OOABIIIE, 4eM AF00ast UTa-
AbsiHCKasA. [TocaepHSS HUKOTAQ HE BBI3OBET Y
HEero CAEé3, TOrAa Kak (pAaaMaHACKas 3aCTaBUT
UX AUTBCS PYYbEM, U He M3-3a BBIPA3UTEAD-
HOCTU MAM U3-3a APYTHX AOCTOMHCTB 3TOM
KMBOIUCH, & IPOCTO U3-3@ YyBCTBUTEAD-
HOCTH 3TOTO HabGOXHOTO dyeroBeka. Daa-
MaHACKasi JKMBOIIVCH ITOKa>KeTCs IPeKpPacHOMU
SKeHIITMHAM, B 0OCOOEHHOCTH B BO3pacTe MAU
OYeHb IOHBIM, & TAKKe MOHaXaM, MOHaXUHSIM
Y HEKOTOPBIM ABOPSIHAM, TAYXUM K UICTHHHOM
rapmoHnn. Bo OAaHAPUY KapTUHEBI MUITYT
TAQBHBIM 00Pa3oM AN TOTO, YTOOBI OOMaHyTh
BHEITHUM BUA AUOO IIPEAMETOB, KOTOPhIE Bac
04apOBBIBAIOT, AUOO CYIIECTB, O KOTOPHIX B
He MOJKeTe TOBOPUTH AYPHO, HallpUMep O
CBSTBIX UAM ITPOPOKaxX. OOBIYHO 3TO OAEIKAR,
KaKue-HUOYAb AQUyTH, OUeHb 3eA€HbIe TTOAS
B TEHU AepPeBbeB, PEKU U MOCTHI, BCE TO,
YTO HA3BIBAIOT Mel3a’kaMU; U TaM U 3AeCh
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An I'occapm. Koauseii. 1509.
Bepaun, Kynemypgopym, Kabunem zpasiop.

MHOTO (Uryp. XOTS B TA@3aX HEKOTOPHIX 3TO
BBITASIAUT KPacHUBO, B AeHICTBUTEABHOCTU B
5TOM HET HU UHTeAAEKTa, HU UCKYyCCTBa, HU
NPONOPIUN, HU CUMMETPUH, HU 3a0O0THL O
BBIOOpe U HUKAKOro Beanums. HakoHer], aTa
SKUBONNCH OECIIAOTHA U AMINIeHa S9HEePTUU, U
BCE JKe B ADYT'X MEeCTaX KAPTUHBI [TUIITYT eIl1é
xyKe, ueM Bo Orauppun. Ecau 51 roBopio Tak
TIAOXO O (PAAMAHACKOM JKUBOIIUCH, 3TO He 3Ha-
YUT, 4YTO OHA BCA IIAOXAs, HO OHA CTPEMUTCSA
AOBECTHU AO COBEPIIEHCTBA CTOABKO BeIllel,
U3 KOTOPBIX OAHOW XBATUAO OBI IIO CBOEMY
3HAQUYEeHMIO, YTO HU OAHA He OKa3hlBaeTcs
BBITOAHEHHOU YAOBAETBOPUTEABHO. TOABKO
NIPOM3BeAeHNs, KOTOpble NuilyT B Mraruu,
MO>XHO Ha3BaTh UCTUHHOU >KUBOIMCHIO, U
UMEeHHO IIO3TOMY XOPOIIYyIO JKUBOIMCH Ha-
3BIBAIOT UTAABSIHCKOM...».

OpHaKO «KaKue-HUOYABb A@UyTH, OYeHb 3e-
AEHEBIE IIOAS B TeHU AEPEBBEB, PEKU U MOCTEHI,
BCE TO, YTO HA3BIBAIOT IIeM3a)KaMUu» — 3TO U
BOAHOBAAO B IIEPBYIO ouepeab bpetirenas. B
OTAMYNE OT 'eHUS UTAAbIHCKOI'O TeHUH ce-
BEPHBIN He TOABKO He MBEICAUA YeAOBeKa BHe
€T0 eCTeCTBeHHOTO OKDPY’KeHHs, HO IPsIMO
TIOAUMHSIA JKU3Hb AIOA€H BEYHBIM IPUPOAHBIM
putMaM. [ToaToMy He aHTUYHBIE IAMITHUKU 1
(ppecKOoBBIe IUKABI «TUTAHOB BO3posKAeHN Y,
a MpeKpacHble AQHAIIAMTHI OBIAY TAABHBIMU
«TpodesaMu» HUACPAAHACKOIO JKUBOIIUCIIA.

«Hayka n ;kuann» No 6, 2012.



ITumep Bpetizenv Cmapwuti. Bozepaujenue cmad. 1565.
Bena, My3eii ucmopuu uckyccme.

ITumep Bpeiizenvs Cmapwuii. Xmypuoiii Oerv. 1565.
Bena, My3eil ucmopuu uckyccme.
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Anvbopexm qwopep. Mopax. 1521.
Jlondon, BpumancKkuil my3ell.

BaskHeUIIUM >XKe B TBOPYECKOM OTHOIIIe-
HHU MOMEHTOM IIyTellIeCTBUSL CTAAW AABIIBIL.
Ha pucyHKax, CA@AQHHBIX C HATypHI, BUAHO,
uTo Bpeiireas, BeIpocuIini Ha OeCKpaHUX
paBHHHaxX HupepAaHAOB, OBIA IOTPSICEH Be-
AWYeCTBEHHBIM BUAOM rop. XyAO>KHUK CAOBHO
OTKPBIA HOBYIO BCEAEHHYIO, YCTPOHCTBO KO-
TOPOM BO MHOT'OM COBIIAAO C €T0 BHYTPEHHUM
MHUpoOoITyIeHueM. L]eHHOCTb 9TUX BIedat-
A€HUU, OIIPEAEAUBIINX BCE IIOCAEAYIOIIEe
TBOpUecTBO bpelireas, B oopa3Hoi gopme
MIOAYEPKHYA HUAEPAAHACKUN TEOPETHUK HC-
KyccrBa Kapen BaH Manpep: «Bo Bpems cBoero

Iy TEIIeCTBUS OH OYeHb MHOTO
HapUCOBAaA Pa3HBIX BUAOB C
HaTypHl, TOYeMy PO Hero
TOBOPHAHM, UTO OH, HaXOASCH
B AABIIAX, TAOTAA BCE TOPHL U
CKaABI, @ TIOTOM, BEepHYBIINCH
AOMOM, CTaA M3BepraThb Ux M3
ce0s Ha IIOAOTHO U AOCKH, AO
TAKOU CTeIleHU OH BEpHO U B
3TOM U B APYTUX OTHOIIIEHUSIX
IepepaBaA IPUPOAY». PucyH-
KM IIepoM, BHIIIOAHEHHEIE C
UCKAIOUHUTEABHBIM pa3HooOpa-
31eM IIPUEMOB IIITPUXOBKY, He
TOABKO IIepepaloT BCcE GoraT-
CTBO 3eMHOM IIOBEPXHOCTH
CBETOBO3AYILIHOM CPEABL, HO 1
TIO3BOASIIOT YTBEPIKAQTH, YTO
UMEeHHO 4Yepe3 IIPUPOAY OT-
KpHIACS TTepep Bpetireaem mup nckyccTBa.

Bcrpeua ¢ ropamMu IOBAUSIAG Ha CAOKEHUe
YHUKAABHOTO CTHAS Bpelireas. OObeAMHUB
AABIIMMICKYE [TIeM3a KU M POAHBIE (DAaMaHACKUE
BUABI, OH AOOHACS TAKOM CTETIEHN AOCTOBEPHO-
CTU «MUPOBOU IIAHOPAMBI», KOTOPOU HUKOMY
elé He YAQBAAOCh AOCTUYb. YHUBEPCAAU3M U
B TO JKe BpeMs KaKyIlasics «IIPOCTOTa» ero
ney3a’kel yBAEKAIOT U IIOKOPSIOT. bpelirean
TIePBBIM CyMeA IepeAaTh B JKUBOIUCH Kpa-
COTY M XPYIKOCTBb HAIIero CyIeCTBOBAaHUS
B OTPOMHOM MHUpPe, KOCMHYeCKUe MaclITaOb!
«TpryMda U TpareAun» 4eA0BeKa.
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ITumep Bpeiizenv Cmapwuii. [Tadenue Hrapa. Oxono 1558.
Bpioccenw, Koponesckuil my3eil U3AUHbLY UCKYCCME.

ITumep Bpeiizcenv Cmapwui. Anvnuiickui neidax. Oxono 1553.
ITapusc. JTyep.
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