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HOBOCTU
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B HOBOCUBUPCKE OBCYAAT MNMPOLUECCHI TOPEHNA

B Hosocubupckom Akadem-
20po0Ke Ha4vasn pabomy desambiu
MexXOyHapoOHbIli  ceMuHap  no
CMpyKmype nJiaMeHu, Op2aHu-
308aHHbIO  MMHCMuUmMymom  Xu-
MuYeckoll KUHemMUKU U 20peHus
UM. B.B. Boesodckozo CO PAH.
B smom pa3 ocoboe sHumaHue
bydem yoOe/sieHO BONPOCY 20peHUSA
NoOJIUMEPO8 U NOBbIWEHUD UX
noxxapobe3onacHocmu.

«[opeHne — o4YeHb BaxKHbIM 06EKT
UCCNenoBaHUs, MOTOMY YTO OHO, C
OZIHOM CTOPOHbI, AB/AETCA OAHOM M3
CTapeMLUMX TEXHOJIOrMM, O0BJeryatoLmx

YeJIOBEKY KM3Hb, a C APYroM — Bbi3bl-
BaeT cepbe3Hble MnpobiemMbl B BUAe
MoXapoB WM B3pblBOB. [103TOMYy M3yue-
HWIO NPOLIECCOB FrOpPeHMA YYEHbIEe U WH-
YKEHepbl TPagMLMOHHO YAENAT MHOMO
BHMMaHMS», — PaCCKasblBaeT r/1aBHbIM
HayYHbIM COTPYAHMK 1a6opaToOpUK KMHE-
TMKK npoueccos ropeHna MXKI CO PAH
conpefceate/ib  OPrKOMMUTETa CEMMU-
Hapa [OKTOp (M3MKO-MaTeMaTUYECKMX
HayK Oner MNaBnoBny Kopo6enHuues.
CeMrHap MO CTPYKType MaameHu
NMPOBOAUTCS Y:Ke B AeBATbIM pas. MepBoe
meponpuaTie coctossiocb B 1983 roay,
MOTOM MPOLLAO eLwé HECKOJIbKO, OAHAKO
3aTeM WM3-3a MEPECTPOMKM BCE UyTb
He OCTaHOBWJIOCb — MEPEPbLIB MeXAY

YeTBEPTBIM M MATbIM CEMMHApaMM CO-
ctaBun 13 net. bnarogapa ycuanam
COTPYZAHUKOB J1abopaTopuM  KUHETUKM
npoueccoB ropeHnsa UXKI CO PAH n mx
mHuumaTnee ¢ 2005 roga 3ToT ceMmHap
CTaJl NPOBOAUTLCA OAMH pas B TPU roaa B
Takom popmate: oguH pa3 — B Poccum,
cneaylowmi — 3a py6exkom. TaK, oauH
ceMrHap Yyxke npowén B bptoccene, a
rnocseaHu, BocbMoM — B bepauHe.
OpraHu3aTopamu BbICTYMAET  KaxAbli
pa3 MpvHMMaroLlas CTOPOHa, HO AAPOM
KomaHapb! asnsetca UXKE CO PAH.

B 3T0T pa3 Ha cemMuHape cobpa-
nocb 130 y4yaCTHMKOB M3 BOCbMM  3a-
py6exkHbix cTpaH: Kutaa, [epmaHuu,

BenukobputaHmm, ®OpaHumu, MHaum,
AnoHnn, KasaxcraHa 1 CLUA (Ha mx gonto
npuxoamTca 24 13 96 foknagoB) U M3 12
ropozoB Poccum.

3a Bpems CyLLEeCTBOBaHMSA CEMMHApa
€ro TeMaTMKa pacluMpuiachb: TENEPb OHa
OXBaTblBaET HE TOJIbKO CTPYKTYpy m/a-
MEHM, HO 1 Apyrve BOMpoChl, HanpUMep,
ropeHne WM B3pbiB. HbIHEWHWA ceMuHap
ABNSIETCA NEPBbIM, B MPOrpamMMy KOTOPOro
BKJIO4EHbI BOMPOCHI FOPEHMS MOJIMMEPOB
M MOBBILLEHUS MX MOXKApo6e30MacHOCTH.
JTOM TEMATMKE MOCBALLEHO MHOMO AOK/1a-
[0B, B TOM YMC/IE U 3apYyOEXKHbIX.

Co6. uHo.

APEBHOCTU YKOKA

BHympu wampa, 28e pacnosioxeHa 3Kcno3uyus

B Ucmopuko-apxumeKkmyp-
HOM My3ee nod OMKpPbIMbIM
Hebom MHcmumyma apxeosio2uu
u smHozpaguu CO PAH omKpsli-
J1aCb HOBAA 3KCNO3uyusA, nocss-
WeHHAasa nasbipbIKCKOU KYyJ/ibmype
NamAamMHUKO8 nJamo YKOK Ha
lopHom Anmae.

lWaTtep, B KOTOpOM pacnosioxe-
Ha HOBaA 3KCNo3uuma, noAapok
AMNOHCKUX YYeHbIX — MpeAoXpaHsan oT
HenoroAbl apXxeo0rMyeckme packonku
Ha niato YKOK, a Mocje OKOH4YaHuA
uccnenoBaHMa 6bl NepeBeseH Ha Tep-
pUTOPUIO My3esA, M ero 6blJ0 pelleHo
npespaTUThb B SKCMO3ULIMOHHYIO
naowaaky.

«Mpes 3ToM 3KCMO3MUMM — BOC-

co3jatb norpe6asibHbli  KOMMNJEKC
Na3bIpbIKCKOM  Ky/AbTypbl,  0GHapy-
JKEHHbI Ha TeppuTopuu [opHOro

Antana, — paccKkasbiBaeT 3aBejylolias
otaenom myseesegeHua MAST CO PAH
KaHAMAAT UCTOPUYECKUM HayK UpuHa
BnagnumupoBHa  CasbHMKOBA. —
MoceTntenb 6yaTOo CTAaHOBMTCA yYacT-
HUMKOM apXxeoJIorMYeCKMX pacKOMOK Ha
nnato Ykok. OH HabawgaeT cBepxy
NOAJIMHHYID  KapTMHY  CaKpaJibHOro
KOMMJieKca: cpy6, B KOTOPOM HaxoaMT-
CA KOCTAK B CKOPYEHHOM MOJIOKEHUMU,
pAAOM C OCTaHKaMM — ABa FJIMHAHbIX
cocyjpa, AepeBaHHOe 61100, HECKO/b-
KO HaKOHeYHWKOB cTpen. Bosne cpyba
— norpe6eHHble nowagn. CnoBoMm,
34ecb BCE COOTBETCTBYET peasibHbIM
na3sblpbIKCKMM NOrpe6eHnaM».

Kpome TOro, BHyTpM 60/bLIOrO
Wwartpa, B KOTOPOM pacnosioxeHa 3KC-
nosuuma, npeacrasieHa MHdopmauma
0 TOM, YTO TaKOe MbI3bIPbIKCKasA Ky/b-
Typa U KTO 6blM ee nepsble Uccieso-
BaTe/IM, Ha KapTe YKOKa nepeymcieHsl
BCE KpynHble OTKpbITMA. Ha cTeHaax,
KOTOpble HaxoAATCA Ha «BTOPOM
3Taxe», — aprtedakTbl, CBA3aHHblE
C nasblpblKUaMK. «ITO MNpPaKTUYECKH
BC& KOMUM (KpOMEe KepamMuKu), Ho
nepsoe npejacTaB/ieHME O TOM, YTO CO-
NPOBOXAA/I0 XWM3Hb NpeacTaBUTENEN

Cpy6

KYy/bTypbl, AaeT, — FrOBOPUT MCCAeao0-
BaTe/lbHMLUA, Nog4YepKuBasa, — OAHAKO
M aHTPOMOJIOTMYECKHNE, U NaZIEOHTOJIO-
rMYecKMe OCTaHKU MOANIMHHbBIE >,
Paccka3sbiBas 0 TOM, Kak co3jaBa-
nacb akcnosuuma, MpmHa CanbHUKoOBa
oTMevaeT HeKoTopble MOMEHTDI:
«[pudoHa Kak CMMBOJI Na3blpblIKCKOM
KY/IbTYpPbl Mbl HE MOF/IM He YCTaHo-
BUTb. YTO KacaeTca KepammKu, To AnA
NpPaBUJIbHOIO PELUEHUA SKCMO3ULMOH-
HOro NpPOCTPaHCTBa HaZo 6bls10, YTOObI
cocyabl 6bliM CBET/Ible U A0CTaTOYHO
nerkue. MIx Mbl B31M U3 BCOMOraTe/ib-
Horo ¢oHaa, U3 HaxoaoK BnagmMmupa
AmutpueBmya KybapeBa, KOTOpbIN
6bln B 4YMC/le NepBOOTKpbiBaTENeEM
aNTaMCKMX Na3bIpbIKCKMX NAMATHUKOB.
OrpoMmMHyto Nomollb B peasiM3aumm npo-
eKTa — nonurpacdus, BeIUKONEMHbIN
rpudoH, NpMBX0A0BaA YacTb — OKa3an
EsreHun Bauecnasosmy MonoauH».
«JTa 2JKCMo3uuMs BAOXHOBMAA
MOMX KONNer u3 Apyrux na6opaTopui
M noapasaeneHui MHcTuTyTal — ro-
BopuT MpuHa CanbHuMKoBa. — Korga A
npuwJ/a K HaweMy NajeoHTOJsIory, OH
NPAMO Ha MoJly Ha4vasl cobupaTb KOHA,
YTO6bI MOHATb: B LEJIOCTU OH MM HeT.
Bce pebsita, KOTOpble Ham MOMOrasau,
3apAXKa/IMCb HawKWM HacTpoeHuem! U
OrpPOMHOE€ UM CMacmbo 3a 3TO ».

Co6. UHp.

LE/IbHOKOMMNO3UTHbLIE CAMOJIETbI
NMPEACTABAT HA «MAKC-2017>

ny6okaa moouguKkayua AH-2,
Ue/IUKOM UCNOJIHEeHHAsA U3 y2/1epoo-
Ho20 Mamepuasa, byoem snepsble
nokasaHa Ha Mex0yHapOOHOM
asuacasioHe «MAKC-2017» 18—23
utona. Ha oyepedu — npespaujeHue
cosemckozo Ak-40 8 nOJIHOCMbHO
KOMNO3UmHbIU annapam.

Kak pacckasan Hay4Hbld pyKo-
BoamMtenb Cubupckoro HUU asmaumm
uM. C.A. YannbirMHa [JOKTOpP TEXHM-
YyeckuMx Hayk Anekcer Hukonaeeuu
Cepbé3HoB, paboTbl Hag AH-2 BelnCb
B Tpu 3Tana. CHayasa Ha 6mnaaH 6bia
YCTAHOBJIEH HOBbIM TYp60BUHTOBOM
ABUrateslb aMEPMKAHCKOM KOMNaHWM
Honeywell (no nuvueHsuu, npegycma-
TpMBaloOLWEeM MO3TaMHy JIoKaamM3aumio
ero Bbinycka B Poccuu). 3ateM 6bin
co3faH camonet TBC-2AT «JlereHpa»
C KpbIIbSAMM U3 Yr1epogHOro KOMMO-
3uTa. Mo csoBaM KOHCTPYKTOPOB, 3TO
Jano 60/blWON BbIMIPLIW:  MallMHA
cTasla nogHMMaTtb OKOJIO 2 TOHH Mo-
JIe3HOM HarpysKku, a AanbHOCTb noJsieTa
ysenunyunacb o 1 500 KusomeTpos.

B HbiHewHeMm rogy B CM6HUMA 6bin
MOCTPOEH WM MCMbITaH TPeTUM «cynep
AH-2» (He MMelWMiM noka odbuuMab-
HOro Ha3BaHMA), MOJIHOCTbIO BbINOJI-
HEHHbIM M3 KOMMO3UTHbBIX MaTepMasos.
«B Poccun npomsBoACTBO KOMMO3MTOB
3anyuieHo B TaTapcTtaHe, — pacckasan
A.H. Cepb€3HOB,— HO AnA 06bIYHOro
CTpoMTENbCTBa. YMcToTa yrsiepogHom
HUTM HejocCTaTO4yHa, M HaM TMpMUXO-
ANTCA NOKa NOKynaTb NEepBOOCHOBY B
Utanun. MNpaBaa, BCce npuembl obpa-
60TKM KOMMO3MTa CO3JaHbl B HaLIEM
UHCTUTYTE>.

Anekcert CepbEé3HOB OTMETUA,
YyTo paboTbl Haj HeMmeTaNJIMYECKUMMU
camoneTamu MAyT B TECHOM COTPYZAHM-
yectBe C MHCTUTYTOM TeopeTUMYeCcKoM
M NpUKNAZHOM MexaHuKkM um. C.A.
Xpuctnanosmya CO PAH: «/lo cux nop
KOMMO3MTbl NPUMEHANUCH ANA MU3ro-
TOBJIEHMA OTAE/IbHbIX YNpaBJ/iAieMbIX

yacTeM JneTaTeNbHOro annapata —
3aKpbIJIKOB, 3JIEPOHOB M TaK Janee.
Co3gaHue MOJIHOCTbIO HemeTansmye-
CKMX MallMH CTaso MNpUHUUNMANBHO
HOBbIM 3Tanom. bes onbiTa M 3HaHMH,
KoTopble HakonseHbl B UTIM, HeBo3-
MOXHO 060MTHMCb. C rnaBHbIM Hayu-
HbIM COTPYAHMKOM nabopatopum No 4
JOKTOpOM  U3UKO-MaTEMATUYECKMNX
HayK lOpuem Bnagumuposnyem
HeMMpPOBCKMM U ero Koaneramu
cosflaHa nporpamMmma  COBMECTHbIX
uccnefoBaHWMM,  KoTopas  yCnelwHo
peanusyetca».

Kak pacckazan A. CepbésHos,
npu pa3paboTKe Le/IbHOKOMMNO3UTHO-
ro 6unnaHa Yy4YeHbIM M KOHCTPYKTO-
pam yJasioCb pewnTb pAj BCTaBLUMX

npo6nem — Hanpumep, 3awWMTbl OT
monHui. T[peanonaraetcsi, 4YTO HO-
BEMWMMA «cynep AH-2» NpUNETUT B

MockBy Ha «MAKC-2017» 6e3 nocagku,
npeoaones cBbilwe 3 300 KMIOMETpPOB.
Mo cnoBam HayyHOro pykoBoauTensA
CU6HUMA, «MawmHa MMeeT YyBepeH-
Hble 3KCMOPTHble NepcrnekTuBbl. K Hel
y¥Ke NpoABAAIT MHTEPEC HaLUM coceam
— KasaxcTtaH, MoHroausa u Kutam».

Anekcelt Cepbé3HOB TaKke OT-
MEeTUJI, YTO MHCTUTYT MPUCTYNUS MU
K Mo3TanHOM MoOAEepHM3auMM COBeT-
CKOro cpeaHeMarucTpajbHOro camo-
neta fAk-40. YxXe mcnbiTaH B BO3Ayxe
obpasey C ABYMA amMepUKaHCKMMM
Typ6opeaKkTUBHbIMM ABUraTeNnsiMm
KomnaHnu Honeywell (BMecTo Tpex),
BUAOM3MEHEHHbIM KPbIJIOM M XBOCTO-
BbIM OMepeHWeM, 3asu3 (nepexon ot
dro3enaxa K KMJ) KOTOPoro U3roTos-
NieH 13 Komnosuta. lpegnonaraercs,
yTo MojepHu3auma Axk-40 Takxke
6yneT TpexaTanHoM. «CerogHs ecTb
K€eJlaHMe M HaCTpOoeHWe OpraHM3oBaTb
NpPou3BOACTBO  LE€JIbHOKOMMO3UTHbIX
camoneToB 3aecb, B HoBocubGMpcke»,
— nogenunca A.H. CepbésHoB.

Co6. MHD.

MooepHu3suposaHHbili Ak-40
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KAPTO®E/Ib AN1A CUBUPCKUX YCJI0BUM

lMpumepHo 70 % Kapmodens,
sbipaujusaemoz0 8 Hosocubupckou
obaacmu, npedcmassieHo  UHO-
CMPAaHHbIMU copmamu. [1oCKo/IbKyY
PbIHOK ceMAH 8 P® npakmuyecku
omoaH 3apy6exKHbIM KOMNAHUSAM,
Heobxo0uMo MeHfiImb cumyayuto,
Had 4YeM u pabomarwm y4eHble
Cubupckozo  Hay4Ho-ucc/1edosa-
me/IbCKo20 UHCMumyma pacme-
Huesoocmsa u cenekyuu ONL
MHcmumym yumosioeuu U 2eHe-
muxku CO PAH. Wccnedosamenu
B8b10€/1A0M KOHKYPEHMOCNOCO6HbIe
copma, nooxodAaujue nod Kauma-
muyecKue U 3KOHOMUYecKue yCJio-
8uUA 8 Hawel cmpake.

CeneKkuymoHepbl  XOTAT  MOAY4YMTb
pa3HOBMAHOCTU KapTodens, B KOTOPbIX
Obl BOMJIOTU/IMCb BCE TMOJIOKUTE/IbHbIE
KayecTBa: YpOXKaMHOCTb, YCTOMUYMBOCTb K
60N1e3HAM, BKYC, COAEPrKaHWe Kpaxmana,
NpUrogHOCTb K nepepaboTke (Hanpumep,
B YMMCbl), ANA AUETUYECKOrO NUTaHUA —
HO MOKa CTONb 6Ge3ynpeyHoro copta He
cywiecTByeT. Ha AaHHbIM MOMEHT y4eHble
BbIAENIAIOT FEHbl, KOTOpble OTBEYalT 3a
T€ UM UHbIE MOJIOXKMUTE/IbHBIE CBOMCTBA,
4YTOObI MPOBECTU CKpELUMBAHUE COPTOB M
npocneamTb, NeperayT M 3T KadyecTBa
K rubpugam. Uccnegosatenm C6HUNPC
CO3JalT  pa3HOBMAHOCTM  KapTodens,
NMpUCMNoCobsieHHble M ajanTUpOBaH-
Hble K CYpPOBbIM CMOMPCKUM YCJIOBUAM.
Oco6eHHO BarkHa YCTOMYMBOCTb K 3a60-

NNIEBAHMAM, KOHTPO/IMPYEMbIM KOHKpET-
HbIMM TeHaMW MM MX acCoLMALUAMM:
TaK, YpoXKal CM/IbHO BpeauT 30/10TUCTadA
KapTocdenbHas Hematoga, KOTopoi 3apa-
¥KEHbl HEKOTOpPbIE YYACTKM 3EMJIN.

— Mbl yxe paspaboTanu YeTbipe
COpTa, — paccKasbiBaeT BEAYLUMIA COTPYA-
HMK NlabopaTopMmM CeNeKLMU, CEMEHOBO-
CTBa M TEXHO/IOMMM BO3A€E/bIBAHUA OBOLL-
HbIX KynbTyp M Kaptodena Cu6HUNPC
dunamana MUl CO PAH  kaHamaar
CEe/IbCKOXO3AMCTBEHHbIX Hayk HuKonam
MBaHoBMY MoNlyxuH. — «JIMHa» 06naja-
€T KOMIJIEKCHOM YCTOMYMBOCTbLIO K psaay
6onesHel, «cao» — CTOMKMM K 3acyxe
M MOBbILEHHbIM TEMMEPATYpaM, a TaKKe
K 30/I0TUCTOM KapTodesibHOM LiBeToo6pa-
3ylolWen HemMaTofe M paky KapTodens.
TaKKe ecTb paHHecnesbi COpT «loHa»,
a B 2017 rogy 6bin BbiBEAEH elle OAuH
— «3/1aTKa», MOKa3aBLWMM MpeKpacHble
pe3y/ibTaTbl B HOBOCMOGUPCKOM KMMaTe.

B pesynbTate penpoayuMpoBaHus
(nepecaxunBaHWA M3 roja B rod) Kapro-
denb TepseT CBOM COPTOBblE U MPOAYK-
TUBHbIE KayeCcTBa — MHbIMM C/I0BaMM, Ha-
YMHaeT BbIpOXAaTbCA. YTOObI BOCCTaHO-
BUTb MepBOHAYasIbHble MPW3HAKU COpTa,
CYLLEeCTBYET TEXHOJIOTUS 03/J0POBEHMSA:
U3 KNETOK KapTodena yyeHble oToMpatoT
«YUCTble» W BbIPALLMBAIOT MX B NMUTaTE/b-
HOM M CTepuabHOM cpede. AnA ee noA-
ZepKaHMA B MHCTUTYTE eCTb HECKOJIbKO
FMAPOMOHHBIX YCTAaHOBOK, B KOTOPbIX
PacTyT KNy6HU: MCXOAHbIM MaTepuan Ans
NoJlyYeHWa CeMEHHOro Kaptodens.

— bnaropgaps TakoM  TexHoso-
MM  nepuos  BblpaliMBaHMA  AJMTCA
3,5 Mecaua, — Job6asnsetr Hukonam

MonyxmH. — lNpu XOpoLWMX YCJOBUAX Mbl
NMaHUpyeM NoJTyYuTb TPU YPOrKas 3a rog.
ABTOMATM3MPOBAHO MPAKTUYECKM BCE —
3a MCK/loYeHUeM c6opa Kny6Hel. Hacoc
B YCTaHOBKE MEPUOAMYECKM MoJaeT nu-
TaTe/IbHYl0 Cpefly K KOPHAM pacTeHWM.
TaKKe He CTo/ib AaBHO 6blIM YCTaHOB/E-
Hbl HOBbIE JlaMrbl, KOTOPbIE Aal0T HEOGXO-
AMMbIM Anst Kaptodens cBeT.

Mo CNnoBam pyKoBoaMTENA
CM6HUUPC poKTOpa CENIbCKOXO3AM-
CTBEHHbIX Hayk MBaHa EBreHbeBu4a
JlnxeHKo, B pesynbTate 06beauHEHMA
yupexaeHun, 3aHuMMmarwmxca dyHaa-
MEHTaZIbHOM M MPUKNAZHOM HaYyKOM,
NoSBUJIUCb HOBble BO3MOXHOCTM MC-
NO/Ib30BaHUS TEHETUMYECKMX METOAOB,
4yTO YAYYWKIO paboTbl MO NPUAAHUIO
KOHKPETHbIX NPU3HAKOB TEM WMJIM UHBIM
copTaMm.

— Hanpumep, Toproeble ceTu
npeAanoyYmTaloT KpacHbiM KapTodensb,
npexae BCero MOToMy, YTO Yy Hero
TOBapHbIM BMA, noscHsetr WeaH
JinxeHko. — OgHaKo Korga OH AOJro
JIEXXMT Ha CBETY, HAa HEM He TaK BUAHO
03e/IeHeHWe, BpeAHOE M3-3a NposB-
JIEHUA AA0BMTOrO COEAMHEHMA oA
Ha3BaHMEM coJilaHMH. CesleKuuoHepsI
e MOryT «MNepeKkpacuTb» 3TOT COpT,
4TO6bI NPOABAANICA 3€/1EHBIN LBET.

Cob6. UHp.

YYEHBIE POCCUMU U KASAXCTAHA HALLJIM YCTONYMBBIE
K 3ACYXE BM/bl NMLEHULIbI

YyeHble ®edepasibHo20 UuC-
cniedosamesibcko2o yeHmpa Kpac-
HoAapcKul Hay4HbIU yeHmp CO PAH
(PML KHL CO PAH) smecme ¢ Ko-
nezamu u3 KasaxcmaHa uccnedo-
8a/lu pocm OuKopacmyuwux sudos
nweHuybl nod Bo3delicmsuem
3acyxu U cos1eso20 cmpecca.

Bblnn HaMAeHbl Haubonee YCTOM-
YMBblE€ BMAbI NMIIEHMLbI, KOTOPbIE MOMKHO
pEKOMEHA0BaTb A/1A CO34aHWA rTMOpMaoB
pacTEHUM, MeHee MNOABEPIKEHHbIX He-
XBaTKe Bnaru. Pe3ynbTaTbl COBMECTHOM
paboTbl OblM MpeacTaBAeHbl B MIOHE
3TOro roAa Ha 4-M MeXAyHapo4HOM KOH-
depeHumn «Plant genetics, genomics,
bioinformatics and biotechnology~ 1 ony-
6/IMKOBaHbl B COBMECTHOM MOHOrpachum.

MpoAo/IKALWMMCS POCT HaceNeHUs
nJlaHeTbl COMPOBOXAAETCA yBEIMUYEHUEM
naowasen, 3aHMMaAeMbIX CEe/bCKOX03AM-
CTBEHHbIMM KyJ/IbTypamu, B TOM 4uC/e
B HEOGMAronpuATHbIX  KJIMMaTMYECKMUX
ycnoBusax. Heob6xoauMMO MOMHUTb, 4TO,
no AaHHbiM OOH, NyCTbIHW M 3acyLiu-
Bbl€ PErMOHbl 3aHMMAIOT MOYTU NOJIOBU-
Hy CyLIM Ha 3€MHOM LUape; OKOJI0 ABYX
TpeTeM Ce/IbCKOXO3AMCTBEHHbIX 3eMe/lb
noZBep:KeHbl 3acosieHuto. loatomy Mc-
CNefoBaHME JEMCTBMA TaKMX Hebsaro-
NpuATHbIX DaKTOPOB, Kak 3acyxa U cose-
HOCTb, Ha pacTeHMA ABJSETCA HaCyLHOM
Heo6xoAMMOCTbO. HoBble OTKpbITMA B
3TOM 06/1aCTM MOMOTYT Y/YULWKUTb FeHe-
TUYECKMI MOTEHUMAN PacTeHMI U MOBbI-
CUTb MX YCTOMYMBOCTb K aBMOTUYECKUM
cTpeccaMm.

B npoekte yyeHbix M3 HayyHo-
uccnefoBaTe/IbCKOro0  MHCTUTYTA CeJlb-
ckoro xo3sanctea UL KHL, CO PAH
(KpacHospcK) M WMHcTMTyTa 6Mon0rmm
M OUOTEXHONOTMM pacTeHuM (Anmartbl,
KasaxctaH) Ans wuccnenoBaHua 6bl1o
BbIGpaHO LWECTb BUAOB AUKOPACTYLLEM
nweHuupbl. OKasanocb, 4YTO AMWb ABa
BMZA, & MMEHHO MWEeHUUA ABY3epHAHKa
M nuweHuua 3MONCKas, YCTOMYMBLI K
3acyxe U coneBomy cTpeccy. [Jaxe B
TaKMX HEGIAronpUATHbBIX YCJIOBUAX Y HUX

HabAAaIMCb CTabW/IbHbIE MOKasaTen
Pa3BMTMA KOPHEBOM CUCTEMbI B MPOPOCT-
Kax M OTHOCMUTEJ/IbHO BbiCOKas (hOTOCHH-
TETUYECKas aKTUBHOCTb JINCTHLEB.

06a 3T1X BMAA ABNAIOTCA TETPANJIo-
MIHbIMU, TO €CTb BO BCEX K/IETKAX BMECTO
ZBYX MMEIOTCA YeTblpe OCHOBHbIX Habopa
XPOMOCOM. bBoNbLUIMHCTBO TakmMx BMAOB
MWEeHMLbl C YBEJMYEHHBIM KOJIMHECTBOM
XPOMOCOM XapaKTepu3yeTcsi MOBbiLLIEH-
HOM GENKOBOCTbIO 3epHa M YCTOMYMBO-
CTblO K FPMOKOBbLIM GOJIE3HAIM, YTO MO3BO-
JIFIET MCMOoJ/Ib30BaTb MX B CEIEKLMOHHbIX
nporpammax. MccnegoBatesnm npuwamn K
3aK/IOYEHMIO, YTO JaHHble BMAbI MOTyT
MCNO/Ib30BATLCA HE TOJIbKO AJ/151 CeeKLM-
OHHbIX, HO M FTEHETUYECKUX NPOrPaMM.

Kak pacckasana rniaBHbliM Hay4HbIM
COTPYAHUK OTAEeNa OLEHKM CENEeKLMOH-
HbIX mMatepuanos KHLL CO PAH pgokTop
CeNbCKOXO03AMCTBEHHBIX HayK Hatanbs
30608Ba, B NpoLecce Yy/y4ylleHUs 3epHo-
BOM Ky/IbTypbl BUAbI NPMOGPETAIOT HOBbIE
Ka4yeCTBEHHble MPU3HAKM, HamnpuMep,
BbICOKMM CTe6esb MM LIMPOKUE IUCTbA,
HO MOCTENEHHO YTPA4MBalOT CTPECCOY-
CTOMYMBOCTb, NPUCYLLYIO AMKOPACTYLUMM
pacteHusM. MoaTomy ana rubpmamsauum
KY/IbTYPHbIX BMAOB YYeHble W CEeNek-
LMOHEPbl MCMOJb3YIOT CEMEHa AMKMX
COpOAMYEN, Y KOTOpbIX TFEHEeTUYECKH
3a/10)KeHa Jlydwas YCTOMYMBOCTb K He-
61aronpUATHLIM YCOBUAM.

«/JMKMe copoamuUM MLEHMLbI MpuU-
BbIKJIM }MTb B CYpPOBbIX YCNOBMAX, Y
HUX B F€Hax 3anucaHa CnocobHOCTb COo-
NPOTMBAATLCA CTpeccy. Y KyAbTYpHbIX
BMAOB YCTOMYMBOCTb Cama Mo cebe He
BO3HMKaEeT, OHa MOXKeT 6biTb TOJIbKO
nepejaHa oT ApYrux BMAOB C reHaMm»,
— noscHma Hatanba 30608Ba.

MOMCK YCTOMUYMBBIX COPTOB MLIEHM-
Lbl BbIMOJIHAICA B pamMKax COTpyAHMYe-
cTBa y4yeHbix Poccun n KasaxcraHa npw
rPaHTOBOM MOAAEPIKKE KOMMTETA HayKM
MuHMCTEepcTBa o06pasoBaHMA M HayKu
Pecny6amkn KasaxcraH. TeopeTtnyeckas
yacTb WMCCNeAoBaHMM OMy6/JMKOBaHa B
MoHorpaumu «M3yveHne yYCTOMUMBOCTH
doTocMHTETMYECKOrO annapata MArkom
nwenuubl (T. aestivum L.) 1 ee AMKUX
COpoAMYeN K aBMOTUYECKUM CTPECCopam
in vivo 1 in vitro». Yto Kacaetca npak-
TUKM, B HacCToslllee BpPEMA Y4YeHble M3
KasaxcTaHa oueHWBalT, HAaCKONbKO Bbl-
6paHHble BMAbI MWEHWULbI COOTBETCTBYIOT
3aCyL/IMBbIM paiOHaM MX MECTHOCTM.

Ipynna Hay4YHbIX KOMMYHUWKaLMH

®UL, KHL CO PAH

®oto HayuHo-

MccaenoBaTeIbCKOro MHCTUTYTa
cenbcKoro xo3ancrea OUL KHL,

CO PAH (KpacHoapcK) u UHcTuTyTa
610/10rMM M BUOTEXHOJIOTMM PacTEHMM
(Anmartbl, KasaxcraH)
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HOBOCTU

MPOrPAMMbDI A1 BAK
PASPABOTAIOT B UAD

YueHble uz MHcmumyma adep-
Hou ¢usuxku um. .M. byokepa CO
PAH u LJEPH nodnucanu coanauwe-
Hue o paspabomke NPo2PammHO20
obecne4yeHusa, Komopoe yHuU@uyu-
pyem UHPOPMAYUOHHbIE nJiam-
PopMbl  BCEX  3KCNEepumMeHmos
bosbwoz2o adpoHHo20 Kosnau-
depa. OHo Hasbisaemca CRIC —
Computing Resource Information
Catalog, u yxe 8 KOHUe 2017 2o0a
3apabomaem 8 LIEPH.

Llenb 3KcnepvMeHTOB, BeayLmxcA
Ha YCKOpMTE/IbHOM KoMriekce bonbLioro
aApoHHOro KoJNMavaepa, — Mojyde-
HME HOBbIX (PYHAAMEHTAJIbHBIX 3HAHWM
0 CBOMCTBaX MmaTepuu. Habupaetcs
OFPOMHOE KOJIMYECTBO CTATUCTUYECKMUX
JaHHbIX, 4TOObl MCCNeaoBaTb MCKJIHOYM-
Te/IbHO peakue U3MYecKMe MpoLecchbl.
Hanpumep, B rog To/bKO B 3KCMEPUMEH-
Te ATLAS 3anucbiBaetcsi okoso 10 M6ant
UCXOAHbIX JaHHbIX. /Jna  06paboTKu
TaKoOro obbema CyLUECTBYIOT Crieumasib-
Hbleé MPOrpaMMHble Cpeabl, M Kaxapln
3KCMNEPUMEHT UCMOJIb3YeT CBOK CUCTEMY.

B 0oAHOM M3 KpymHbIX 3KCMEpH-
MeHToB BAK — ATLAS TakMM MHCTpY-
MEHTOM CTaJsla pa3pabotaHHaa MAP CO
PAH unHdbopMaumoHHas cuctema AGIS,
npefHasHayeHHas A/id  06beauHEHMA
BCEX JAHHbIX WM NpPeAoCTaB/IEHNA YHU-
¢duumpoBaHHoro pgoctyna K HuM. Ee
33ja4a — MHTErp1poBaTb BCEBO3MOXHbIE
HACTPOMKM BbICOKOYPOBHEBbIX C/Y}KG M
CEPBMCOB PacnpefesieHHON TpuAa-CeTH,
onMcaTb CBA3U MeXAy Pa3/IMYHbIMU KOM-
MOHEHTaMM MPOrpaMMHOro obecrneyeHums
06paboTKM JaHHbIX WM MpefoCTaBUTb B
uTOre MO/b30BaTeNIAM  SKCMEPUMEHTA
LIEHTPa/ibHbIM MopTan ANS YnpaBJ/ieHus
nHdopMaLmen.

Cuctema AGIS okasanacb HacTo/b-
KO YAOGHOM M (DYHKUMOHA/ILHOM, 4YTO
pykoBoacteo LIEPH npuHAnoO pelueHue
CO37aTb €€ PaCLUMPEHHYIO BEPCUI0 A4
OCTaJIbHbIX 3KCMEPMMEHTOB bosbLioro
aZIpoHHOro Konnanaepa. Mexay LIEPH u
MA® CO PAH noanvcaHoO COOTBETCTBYHO-
Lee coryalleHue.

«CRIC He ToNbKO GyaeT npeaocTas-
NATb  MH(OPMALMOHHbBIE CEPBMUCHI A4
J0CTyna K pecypcam, KOTopble MCMOJIb3y-
€T Konsiabopaumsa ATLAS, a elle cmoxeT
OMUCbIBaTb TOMOJIOTMIO BbIYMCIUTE/IbHBIX
MOZENEeN U AaHHbIX APYrMX SKCNIepPUMEH-
ToB Bo/IblUOrO afpoHHOro KoJiakaepa,
UCMOMb3YIOWMX  TPUA-TEXHOJIOTUN  ANiA
06pabOoTKM SKCMEPUMEHTAJIbHBIX AaHHbIX,
— 00bACHAET KOOpAMHATOp MpOEKTa
CRIC, Hay4HbIM coTpyaHuK MAD CO PAH
Anekcelt BnaanmupoBuy AHMCEHKOB.
— basoBas KoHuenuua — pacnpege-
JIEHME PECYPCOB M  BbIYUC/IUTENBHbIX
MOLLHOCTEM, KOTOpble  MOCTaB/SATCA
BO BCEMMPHYIO TpUA-CETb, U ONMUCaHME
TOr0, KaK KOHKPETHbIM 3KCMEPUMEHT MX
noTpebnset. Cuctema ByaeT KOPpPEKTHO
CBA3bIBATb MX MEXAY CO6O0M, LOMOJHSAS
WMH(OPMALMOHHYIO MOAeNb Heobxoau-
MbIMW CTPYKTYpPamMM JaHHbIX, cneumduny-
HbIMM 11 KOHKPETHOIO 3KCMEPUMEHTA.
OHa 3HaeT, KaKoM CaMT MCMoJb3yeTcs
B TOM M/IM MHOM 3KCMEPUMEHTE, KaKue
CEPBMCbI AOCTYMHbI B 3TOM BbIYMCNUTE Tb-
HOM y3/1e, KaKOBbl AOMYCTUMbIE OGBHEMBI
XPaHEHUSA AaHHbIX>.

Cornawenne UAG CO PAH u LIEPH
nponucbiBaeT 3Tambl paboT Ha roa.
lNpeanonaraetcs, yto B KoHue 2017 roga
cuctema CRIC 6yget rotoBa K MCMoJib-
30BaHMI0 B MPOM3BOACTBE, B YAaCTHOCTM,
HaYyHeTCA ee BHeZpeHWE B MPOrPaMMHYHO
WMHDPACTPYKTYpPY Kosnabopaumm CMS.

Co6. uHb.
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AeHuc HanusalivyeHko

MMeHHo makum cubupckue
y4YeHble BUCAM OOUH U3 BAPUAH-
MO8 NACCa)KUpcKo20 mpaHcnopma
6ydyuwjezo.

B Hay4yHoO-nonysnspHOM MoBeCcTKe
BCE vaule obcyXxAalTca UAEM MHHO-
BALMOHHbIX CPeACTB MepeiBUKeHUA
ANA ropoja U MeXAYropoAHuX MapLu-
pytoB. HoBocMGMpCK  CTaHOBMTCSH
reHepaTopoM HOBbIX KOHLENTOB: [AMu-
puxabnen-TponnenbycoB, naccaxmp-
CKMX Kancys Ha Tpocax, 3CTaKaZHoro
ay6nepa bepackoro wocce... Ctapbiit
ZJ06pbIM Noe3s Ha 3N1EKTPUYECKOM UK
TENJIOBOM TAre CErofHs TOXe KaxeTcs
apXauy4HbIM M MPOCUT 3aMeHbl: CTYK
Konec, ankme 100—150 knnometpoB
B Yac... YTo6bl He KonupoBaTb C OMo-
34aHMeM ANOHCKME <«CMHKAHCEHbl» W
¢dbpaHuysckme «EBpocTapbl», poccui-
CKMEe Yy4eHble COoCpefoTOuMAUCL YyXKe
Ha c/aeaywolWwmx 3a HWMMM BapuaHTax
pa3BUTUSA KeNe3HoM Joporu. TouHee,
y’Ke He COBCEM KeJIe3HOM U He BNoJIHE
Aoporu.

«M3BECTHBI Ba TEXHOJIOTMYECKMNX
npeaena, — pacckasajl Hay4Hbli co-
TPYAHWK MHCTUTYTa TeopeTMyecKoM
M NpUKNagHOM MexaHukM um. C.A.
XpuctmnaHosmya CO PAH kaHauaar Tex-
HUYeCcKMX Hayk JeHuc leHHaabeBMY
HanueanuyeHKo. — MlepBbii CBAA3aH C
CMNIOM TPEHMUS, Ha CKOPOCTAX OKOJO
200 KMNOMETPOB B Yac napa <«KoJje-
CO-pefibCc» nepectaeT HOpMaJibHO pa-
60TaTb. [pobiema pewaerca — Hanpu-
Mep, Co3JaHMEeM MarHMTHOM MOAYLIKM,
HO Ha cnejyolwem pybexe, nopagka
500 KunomeTpoB B 4ac, MOYTU BCA
3HEpruMa HauMHaeT yXoAMTb Ha MNpeo-
JONeHne a’3poAMHaMMYecKoro cornpo-
TMBNEHUSA». PelleHne HanpawmBaeTcs
YMCTO JIOTMYECKU: €CIN BO3AYX CTaHO-
BMTCA NPENATCTBMEM HOMEP OAMH, €ro
Hajo ybpaTb — TO eCTb CO34aTb BOKpYr
BaroHa 6e3B03AyLUHYI0 cpeay.

Mpea «BaKyyMHOro noesja» He
HOBa, OHa 6bls1a M3/10XKeHa ewe B 1911
roay npodeccopom TOMCKOro noJimu-
TEXHMYECKOro MHcTUMTyTa bBopucom
MeTtpoBnueM BelHGeprom B MOHO-
rpapun «/iBuxkeHne 6e3 TpeHusa». B
¢usmnueckon nabopatopun TMNU B.
BeliHGepr M ero y4yeHuKkn cobpanu
MakeT BaKyyMHOM A0OpOru, Ha KOTOPOM
yZAaBasocb JOCTUYb CKPOMHOM M MO
TeM BpeMeHam cKopoct 10 Kuno-
meTpoB B yac. Moyt oAHOBpPEMEHHO
amepukaHel, Po6epT lNogpapa ny6.m-
KyeT CTaTblo Ha TY XXe TeMy B Scientific
American 1 odopmaseT agBa naTteHra:
Ha BaKyyMHyl Tpyby M annapaT Ans
Hee. B 1939—-1943 rogax pa6oTa Haj
CO3/laHMEM TaKOM TEXHMKM Ha MaKeTax
BeJsiacb B [epMaHuM Noj pyKoBOACTBOM
FepmaHa Kemnepa: TpeTbeMmy penxy
Tpe60BaNOCh He TOJIbKO Y4YZ0-0pYKHeE,

bbICTPEE 3BYKA U B TPYBE

HO M 4yao-TpaHcrnopT. B nocnesoeH-
Hoe BpemsA 6osiee npopaboTaHHbIE
NMPOeKTbl BO3HWKaAM B LlBekuapum M
CWA, B TOM uncne u y UnoHa Macka.
Ero cuctema Hyperloop npegHasHa-
yanacb Ansa cooblleHus Jloc-AHxenec
— CaH-O®paHumcko (640 kmnomeTpos).
B Tpybe ABYXMeTpoBOro AuameTpa
npegnosiarasocb pasroHATb Kancynay
Ha 20—40 naccaxMpoB 4O CBEpPX3BY-
KoBblx 1 200 KM/4ac npu AaBneHMM
pa3spexkeHuss okono 100 nackanen
(HopMmanbHoe aTMocdepHoe AaBsieHne
B TbiCAYY pas3 BbILE).

B coBpeMeHHoM Poccuun nogo6Hbie
MPOEKTbl TOXe BbI3bIBAOT MHTEpeC.
«Ha yueHbix coBetax PX/ perynapHo
06CyKAalTCA NEPCNeKTUBbl BaKyyM-
HOro TpaHcnopTa», — paccKasblBaeT
A. HanuBakueHKo. B cTpaHe ecTb
OTAEe/IbHble COo06LecTBa Y4YEHbIX W
MHXKEHEpPOB, 3aHATbIX (Kak npaBuo,
Nno Co6CTBEHHOMY MOYMHY) MpopaboT-
KOM OTAEeNbHbIX 3/7emeHToB. B UTMNM
CO PAH no wuHWUMaTMBE HayyHOro
PYKOBOAMTENA MHCTUTYTA aKajemMu-
Ka Bacuama Mwuxannoenmya ®doMmHa
co3fjaHa Heb6osiblwaa paboyas rpymnna
— B OCHOBHOM, M3 MONOABIX YYEHbIX U
Jaxke CTYAEeHTOB.

— 6onee KomdopTabenbHoM ANnA
naccaxupos;

— yZA06HOM B 3KCNJ/yaTaumu U Tex-
HUYECKOM 06CNYKUBaAHWUM.

JKOHOMMYHOCTb TPYAHO He MmocTa-
BMTb Ha NepBOe MEeCTO: eC/IM OHa He
6yAeT rapaHTMPOBAHHO JAOCTUKMMOM,
HeT CMbIC/1a FOBOPUTb 060 BCEM OCTa/lb-
HoM. KpaeyronbHbiIM KamHeM 3jecb
BMAMTCS 06beM 3aTpaT Ha nojaepka-
HMe BaKyyma B cucTeme. Bnpouewm,
MOJIHbIMA BaKyyM He HYXXeH: 40CTaTO4YHO
caenatb BO3AYLWHY MOAYLWKY nepej
ABVMKYLLEMCA  Kancy/soM  HUYTOXKHO
NJOTHOM. «Mbl CpaBHWMBaAM 3HEPIUIO,
MAYLLYI0 HA NPeooIEHNE a3pOANHAMM-
YeCcKoro COMpOTMBJIEHMA, C SHEPrUen,
Heo6X0AMMOM ANA CO34aHUsA BaKyyMa,
— nosAcHseT AeHuc HanuBalyeHKo, —
U MpUWWJM K BbIBOAY, YTO JAaBJieHME B
Tpy6onpoBoge MeHbwe 50—100 nacka-
Nert TEXHOJIOMMYECKM M IKOHOMMYECKM
Heuesnecoobpa3Ho. M B COOTBETCTBUM
C 3TUM MONIOKEHNEM Mbl CHOPMYINPO-
Ba/IM Te 3aJayM, KOTOPbIMM MOXKHO 3a-
HUMaTbCA MMEHHO B HALLEM MHCTUTYTE,
XOpOLLUO OCHALLEHHOM YCTaHOBKaMM As
a3poAMHAMMYECKMX 3IKCMEPUMEHTOB M
MOLLHbIMW KOMMblOTEPAMM AN pacye-
TOB M MOZAE/IMPOBAHUA>.

OOuH U3 npoeKkmMoas Had3emMHO20 BAKYYyMHO20 mpaHcnopma

Ho BceM poCCHMICKMM 3HTY3MacTaM
MelaeT pa3apobaeHHOCTb U 6e3 Toro
HEMHOIOYMCJIEHHbIX CMJ1 U PpeCcypCoB.
«Y Hac HeT O0TeYeCTBEHHOM KOMMaHMMH,
o6beauHAWEN MHULMATUBHBIE KOJI-
JIEKTMBbI», — KOHCTaTMpOBa/a chneuma-
et UTNM CO PAH.

3aMeTUM, 4TO BO BCEM MMPE HU
OJMH M3 MPOEKTOB BaKYyMHOM 10pOru He
NPOABMHYCA Aa/iblue paboTalowmx ma-
KETOB M HEGO/bLUMX OMbITHbIX Y4AaCTKOB.
M noHATHO, NMoyemy. ITO COBEPLUEHHO
0cobblit BMA TpaHcropTa, Tpebyiolmi
pa3paboTKM BCEX €ro 3/1IEMEHTOB C YM-
CTOro JIMCTa: TOHHeNeW WM 3CTaKkag,
Tpy60NpOBOAOB, HACOCOB, NMEPEXOAHbIX
LI/1t030B, NOABMMIKHOIO COCTaBa, CUCTEM
yrpaB/ieHUA M KM3HeobecneyeHums...
«Co3faHMe  MpUMHLUMMMANBHO  HOBOM
TPAHCMOPTHOM CUCTEMbI AOJIKHO MMETb
cepbe3Hoe 060CHOBaHMe, cumTaet
[JleHunc HanmsalnyeHko, — a caMa cucre-
Ma obsiagaTtb CywecTBEHHbIM HAbopom
NpeMMyLLeCTB B CpPaBHEHMM C cCylle-
CTBYHOLIMMM BUAAMM TPaHCNOpTa».

B upeane, no MHeHWIO 3KcnepTa
u3 UTMM, HoBaA TpaHCNOpPTHasa cUcCTe-
Ma JOXKHA 6bITb:

— 3KOHOMMYHEE;

— bbICTpee;

— b6e3onacHee;

— 60/1e€e 3KO0/I0OTMYHOM;

— 6onee 3alMLEHHOM OT nNpu-
POAHbLIX SIBNIEHMM M KaTaK/IM3MOB, OT
TEPPOPUCTUYECKUX aTaK U ap.;

CUBUPCKME YyYeHble YXKe MoCYM-
Ta/M Ha npuMepe Tpaccbl MocKBa
— CaHkrt-lMeTtepbypr (660 KM) 3a-
BUMCUMMOCTb KOJIMYEeCTBAa HACOCOB OT
BbIOPAHHOTO JaBJ/IEHUA pa3peXkKeHus.
Ana oTKauyku Bo3gyxa Ao yposHA 10
nackanem notpebyetca 129 ycTtaHOBOK
tmna ET 3S, 30 nackanei obecnevat
42 Hacoca, a 100 mackanem — TONbKO
13. Ho 3To nMwb YacTb 60s€e CNoxX-
HOM 3ajauM (ckopee, rpynmnbl 3ajav),
B KOTOPOM MpPUCYTCTBYET MHOXECTBO
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APYruX NepeMeHHbIX BEIMUYMH — popma
M CTPYKTypa MOBEPXHOCTU Kancys, ux
COGCTBEHHAsA 3HEProBOOPYXXEHHOCTb M
O0JHOBPEMEHHOE KOJ/IMYECTBO B TOHHE-
ne. MocnefHuUi NokasaTtesb, No C/IoBaM
A. . HanueanuyeHko, «...ABNseTcA onpe-
AeNAWUM  NapameTpoM,  BJIMAIOWUM
Ha BEJIMYMHY OMNTMMAJIbHOrO AaBJIEHUSA
3KCnyaTauumn BaKYyMHOro TpaHchopTa.
YeM 6osnblie MIOTHOCTb Kamncys, Tem
HUXe rpaHuua no AassaeHuio. M Haobo-
pPOT, YEM MEHbLLE TPAHCMNOPTHbIX KaNCyn
B NMyTM, Tem 6oJibllee JaBJieHWe SBAS-
€TCA 3HepreTMYecKM U 3SKOHOMMYECKM
060CHOBaHHbIM>.

MHuumaTmBHaa rpynna u3 MTIMM
CO PAH Ha cerogHs onpegenuvna Kpyr
3aJay, pelunTb KOTopble el Mo CUIaM.
«Mbl paccmaTpuBaemM TOJIbKO Te BOMpPO-
Cbl, B KOTOPbIX MHCTUTYT MUMEET XOpO-
lIMe KOMMEeTeHUMH, — nogvyepKuBaeT
Jennc HanusarnuyeHko. — I70, npexae
BCEro, MexXaHMKa, as3poAMHAMMKA,
AMHaMKKa ABukeHusa». B uncne ynoma-
HYTbIX MM KOHKPETHbIX 3aZay — Bbl6Op
OMTUMa/IbHOrO COOTHOLLEHUSA MJoLlaaen
MoMepeYHbIX CEYEHUIM NyTenpoBoda M
Kancy/sbl, MMHWMM3ALMA ee JI060BOro
CONPOTMBNEHUA, CHUKEHUE COMPOTUB-
JIEHUSA TPEHUSA HA CTEHKaX TPaHCMOPTHO-
ro cpeacTea M Tak fanee. B uenom xe
HOBOCMOMPCKME CneumasncTbl 3aHAIUCH
Npo6/IeMOM MOBLILEHUS a3pPOAMHAMM-
yeckor 3hHEKTUBHOCTU  «BaKyyMHOM
Joporus.

A 3T0 NMWb YacTb Apyroi npobe-
Mbl, 60osiee oblwero nopsgka — AOCTH-
KeHna  I(PGPEKTUBHOCTM  IKOHOMMYE-
cKom. Jlaxke nNpu KOHKYPEHTOCMOCOBHOM
LueHe 6uneta MockBa — lNeTepbypr uau
HoBocMOUPCK — TOMCK U MpU rapaHTu-
POBAHHOM OKYMaeMOCTU U MPHUObIIbHO-
CTM NPOEKTa OH BpAj /M 6yaeT peanu-
30BaH MpU HECOB/IIOAEHUMU elle LeCTH
KJII0YEBbIX YC/I0BMMI, O KOTOPbIX FOBOPUT
JeHnc leHHagbeBn4. Kak nucan rypy
TalMM-MeHeaxXMeHTa Knayc Ménnep,
«CJIOHA HYXHO €eCTb MO KyCO4YKam».
CooTBETCTBEHHO, B J1I060M CTpaHe
CO3/JaHMe BaKYYMHOro TpaHCMopTa Ha-
YMHAeTCA C MOJIYYEHUS KOMMJIEKca Ao-
Ka3aTe/IbCTB Lie/IeCoO06pa3HOCTU TaKoro
wara, a 3T0 — TUMNMYHAA «CJIOHOBas
3ajjaya», pelsaemMas TOJIbKO NpU yCso-
BMM KOHCONMAALMM MHOXKECTBA KOJIIEK-
T1BOB. OHM ecTb U B Poccnn — monogas
KomaHaa UTTIM Tomy noatesepxaeHue.
Ho npogsueHne OyaeT [AOCTUNKMMO
JMWb MpU KOOpAMHALMKU M PeCypCHOM
noAJepXke BCeX 3aJeMCTBOBaHHbIX
rpynn. MMeHHO TaK 6blIM peasn3oBaHbl
aTOMHbIN U KOCMMYECKUI MPOEKTHI.

AHgpei Co60n1eBCKUI
®oT0 aBTOpaA
M M3 OTKPbITbIX UCTOYHMKOB

Moesp Ha =
MarHUTHOW NoaylwKe

= OcHoBHaA TOHHENLHARA CeKUWUA

£ MarHuTHLIA pensc
) !

~ BanacHoi MarHWTHLIRA pensc
5 , E

) ,EE AxopHeIA TPOC
“ JINHWA 3NeKTpocHaGKeHWs

Cxema nodB8oOHO20 BaKYyMHO20 mpaHcnopma
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MOPUCTbLIE NOJ/IUMEPbLI: TYBKA NMPOTUB NAPHUKOBOIO SOOPEKTA

Aanun [bibyes

Pedko Kakas cmpaHa He 3a-
HUM@emcs B80NnpoCcamu 3KoJ102uu:
co30aHuUe MeKOYHAapOOHbIX opaa-
Hu3ayut, nodnucaHue llapucKo2o
co2/aweHuUs — CmoJib Macwmab-
Hble delicmsuA nNpu3B8aHbl pelums
npob.iemy 8pedHbIx BbI6GPOCOB U 3a-
2pAa3HeHUl. OOHako o0na 3awumel
OKpyxKarowieli cpedbl He0bxo0UMbI
He MoJIbKO 002080pPEHHOCMU, HO
U HOBble MexHoJI02uU — UX paspa-
60mKoU Ha 0OCHOBe HaAHONOPUCMbIX
KOOPOUHAUUOHHbIX NO/IUMEPOB yKe
15 nem 3aHumaromca cubupckue
yyeHble 8 MIHCmumyme Heop2aHu-
yeckoU xumuu uM. A.B. Hukonaesa
CO PAH.

KoopanHaumoHHble MoaMMepbl UM
MeTa/1-OpraHMyeckmMe KapKkacbl — 3TO
nopucTble  maTepuasibl,  MOCTPOEHHbIE
M3 TMONIOXKMUTENIBHO 3apAXKEHHbIX MOHOB
METaJI/IOB, COEAUHEHHbIX MOCTMKOBbBIMM
JvraHgamu.  Knouesoe  npemMyLLecTBO
NoAO6HbIX MaTepuanoB 3ak/loyaeTca B
Ha/IMYMKM OPraHMYECKOM YaCTM — MOCTUKOB
— W HEeopraHWYecKoM — KaTMOHa MeTalna,
— KaXKAaylo M3 KOTOPbIX MOXHO BapbMpo-
BaTb, TaKMM 0OPa3OM MeHAA U3MYecKme
CBOMCTBA KapKaca: HanpvMmep, pasmep
MOJIOCTEN MU XMMMYECKYH0 (PYHKLMOHAb-
HOCTb. MOAOGHLIX CTPYKTYPHbIX KOMOMHA-
LMK ropasgo 60/1blle, YeM B APYrmx TMNax
MOPUCTbIX MaTEPMAJIOB.

Mpv NpaBu/bHOM NoAGope YC/I0BMM
TaKMe MOpUCTble CTPYKTYpbl CaMOCTOS-
TENIbHO COGMpatoTCA B BUAE KPUCTAsI/IOB:
K aToMam MeTa/ina MpUKPENaTCa Co-
€aMHUTE/IbHbIE  MOCTMKOBbIE  JIMraHAbl,
a B MTOre noJlyyaeTcs nepuoamyveckas
peweTtka. JTOT MpouecCc HamnoMWHaeT
CTPOMTE/IbHbIE Jleca — TOJIbKO MX CO3JaloT
JI0AM, a KOOpAMHALMOHHbIE KapKacbl No-
JIYYAKOTCA 33 CYET XMMMYECKMX PEaKLMM.
3ajaya y4eHbIX — HaWTW YC/IoBMA, B KO-
TOpbIX 6yAEeT 06pa30BbiBATLCA MOPUCTHIM
maTepuan C 3aZaHHOM KpWUCTa/IMYECKOM
CTPYKTYpOM.

— MomMumo npoyero, MOpUCTble Ma-
Tepuasbl MMET OFPOMHYI BHYTPEHHIOH
MOBEPXHOCTb — COTHM M ThICAYM KBagpart-
HbIX METPOB, — pacCKasbiBaeT BeAyLMi
Hay4HbIM coTpyaHMK MHX CO PAH poktop
XUMMYECKMX HayK JaHun HukonaeBuu
AbibueB. — [lpeactaBbte OyT60NBHOE
none — okosio 6 000 M2: CTO/ILKO MOXKeT
3aK/l04aThCA BCEro B OAHOM rpamme no-
pOLLKa HAHOMOPUCTOr0 KOOPANHALIMOHHOIO
nosmmepa.

MopuCTbIM  MaTepuasn  HarnoMMHaeT
ryory, npeAHasHayYeHHyl 4S8 MONEKYN:
B €ro MosiocTU BMMTLIBAIOTCA YacTMLbl
XMAKOCTM MM rasa, 3anosHAS BHYTPEH-
HMe KaHasibl, B pe3y/ibTaTe Yero noammep
CrnocobeH BOMpaTb M yaepxuBaTb 60/b-
Lwme 06bEMBI ApYruX BelwecTB. bnaroaaps
CBOMM CBOWMCTBaM MOPUCTbIE COEAMHEHMS
MOTYT NMPUMEHATLCA BO MHOTMX 061acTsX,
B TOM YMC/E W NPU PELLEHUN BOMPOCOB O
3alLMTE OKPYKAIOLEN Cpesbl.

Ot yrnepoja K Bogopoay

Hanbonee octpas npobsiiema, CBsizaH-
Hasl C 3KoJlorMeM, — MapHUKOBbIM 3hdeKT
— npeacTaBnisieT coboi pasorpeB cos
atmocdepbl 13-3a NOM/IOWEHMA TEMNJI0BOro
M3/ly4eHMA HEKOTOPbIMKM rasamu. Ecam 6Gbl
3TOr0 HEe MPOMCXOAUNI0, U3yYeHWe OTpa-
JKaloCb 6bl OT 3eM/IM, HO B pe3y/ibTaTe OHO
BCE K€ OCTaeTcs Ha niaHete. Cambli 3Ha-
YUTEJIbHBIM BKIAZ B 3TOT MPOLECC BHOCAT
napbl Boabl — A0 70 %.

— Ha BTOpoM MecTe HaxoauTca yrie-
KUC/bIM ra3, — noscHaeT JaHun Jpbi6ues.
— Ha atmocdepHyto Bnary Mbl MOB/MATbL
He B cunax, a BoT CO2 — aHTpOMOreHHbI
aKTop, M 60MbLIMHCTBO YCWU/IMI Harpas-
JIEBHO Ha TO, 4TOGbl MPOTMBOCTOATbL €ro
pacTyLieMy KoimdecTBy B aTMocdepe.

CMeHa n/laHeTapHOM TemnepaTypbl
B TEYEeHME MHOMMX TbiICAY JIeT CBA3aHa
UMEHHO C M3MeHeHMAMKU ypoBHA COz:
PE3KMIM POCT NPOM30LLIEN ABECTM JIET HA3a,
Korza B pe3y/ibTaTe MHAYCTPUA/IbHOM peBo-
JIIOUMM Ye/IOBEYECTBO Ha4aslo aKTUBHO MC-
Mo/ib30BaTb MMHEPAJIbHOE TOMJIMBO: YroJlb,
HedTb M ras. CylecTByT TPU OCHOBHbIX
AHTPOMOreHHbIX UCTOYHMKAa CO2 — TpaHc-
MOpT, TEMNJIOBbIE 3/IEKTPOCTAHLMM 1 METa-
JIYprms, 1 AN Kaxkaoro ciyvas Tpedyetcsa
paspaboTKa OnTMMasIbHOro pelueHusa. B
YacTHOCTH, m3BneKatb CO2 MpsMUMKOM M3
ABTOMOOWJIbHBIX BbIXJIONOB HEpeasibHO, HO
MOHO OCYLLECTBUTb MEPEXO] Ha HM3KOY-
rn1epogHoe TOnJMBO.

— BosbmeM xopollee Tonaveo: M30-
OKTaHOBbIM 6eH3nH C dopmynon CsHis,
rae COOTHOLLEHWE BOAOPOAA C Yr/1eposioM
MPUMEPHO 2 K 1, — pacCKasbIBaeT YYEHbIM.
— lNpu nepexofe Ha HU3KOYriepoaHoe To-
nmBo — MeTaH (CH4) — Mbl yxke noslyyaem
COOTHOLEHWe 4 K 1. B nepcneKkTMBe MOXHO
BoOOLLIe Mcnonb3oBaTb BoAopos (Hz2) Kak
6e3yrnepogHoe U 3KONOrMYecKu 6esynpey-
HOe TOM/MBO.

Ana acpdeKTMBHOro NpeBpaLLeHus Bo-
ZJopoZia UM MeTaHa B 3/IEKTPUYECTBO y4ye-
HbIMM pa3pabaTblBalOTCA TaK Ha3blBaemble
TOM/MBHbIE 3/1eMeHTbl (TI) — XMMMYecKme
MCTOYHMKM TOKa, COCTOALIME M3 aHoAa,
Katoza M coeapHsatoLLeN Mx MembpaHbl, rae
MPOUCXOANT peakuma MeXAy KUCJIOPOAOM
U BoZlopoAoM. B aHoaHOM YacTh T3 Bogo-
poA OTAaeT 3/IEeKTPOHbl C 0bpa3oBaHMEM
J/IEKTpMYECTBa M MPOTOHOB, KOTOpblE
MpOXoAAT Yepe3 NPOBOAALLYI0 MEMOpPaHy B
KaToAHYI YaCTb. TaM OHM CBA3BLIBAKOTCA C
KMC/IOPOZOM, 06pasys BoAy.

lMpeBpalleHre XMMMYECKOM SHEpriu
B J/IEKTPUYECKYI0O B TD B HECKO/IbKO pa3
6onee 3chPEKTUBHO MO CPaBHEHMIO C ABUra-
TENIIMW BHYTPEHHErO CropaHMsA: B HMX 3Ha-
YuTe/IbHasA YaCTb SHEPIrUM PaCcCEMBAETCA B
Buae Tenna, a KMJA He npesbiwaet 25 %.
OaHako BHeApATb TaKMe YCTpoMCTBa B
ABTOMOOM/IM NOKa C/I0XKHO — NpeXae BCero
M3-3a JOpOroro Karasmsatopa, Coaep-
JKallero MIaTMHOBbIE METaI/Ibl, a TaKXKe
M3-3a HECOBEPLLEHCTBA COBPEMEHHbIX Npo-
TOH-MPOBOAALLMX MEMOPaH.

— Martepuasnbl, nonyyeHHble Ha
OCHOBE TMOPUCTbIX MOJIMMEPOB, JEMOH-
CTPUPYIOT  JlyuyllMe MPOTOH-NPOBOAALIME
CBOMCTBA B CPaBHEHWM C MUCMOJIb3YyEMbIMM
cenvac, rosoput Janun /Jpibues. —
Jeno B TOM, 4TO CyLLEeCTBYHOLUME CETOAHA
MPOTOHHbIE MPOBOAHWMKM COAEPXaT BOAy,
a TpeboBaHWA, BblABUIaEMble aBTOMHAY-
cTpuen, npegnonaraT paboty T3 npu
TemnepaTtypax 3ameTHO Bbiwe 100 °C. B
TaKMX YCNOBMAX BOAA UCMAPAETCA, MU MEM-
6paHa NpoCcTO TepseT CBOM NpoBOAALLME
CBOMCTBa.

B MHX CO PAH coBmMecTHO C
MHCTUTYTOM XMMMM TBEPAOTO TeNa 1 MeXa-
Hoxumun CO PAH, npeanoxunam [oBOAbHO
MpOoCToi, HO 3hchEKTUBHBIM CMoco6 pelue-
HUA OaHHOM Npo6siembl. Jenio B TOM, YTO
KMC/I0Ta — €CTECTBEHHBIN MCTOYHUK MPOTO-
HoB. Ec/iM nonoctv mopuctoro KoopamHa-
LIMOHHOr O No/mMMepa, Kak rybKy, nponuraTtb
KMC/IOTOM, MOJIYYMTCA HOBbIM TMEPUAHDIN

maTtepumas C HeO6X0AMMbIMM NapaMeTpamu:
PEKOPAHO BbICOKOM MPOTOHHOM MPOBOAM-
MOCTbIO B YCJIOBMAX HWM3KOM BNIAXKHOCTU W
TemnepaTtypHom AuanasoHe o 200 °C um
Jaxe Bbllle. Y Takoro Matepuana, npaeaa,
€CTb U cniabble CTOPOHbI: KMC/IOTa MJI0XO
yIEPXKMBAETCA B HAHOMOJIOCTAX KapKaca,
TaK KaK HeT KPEMKMX XMMMUYECKUX CBA3EM.
— Ha pgaHHbIM MOMEHT Mbl paboTaem
HaJ, 3TUM: HarnpuMMep, MOXHO XMMMYECKM
«MPULLIMBATL> MOJIEKY/Ibl KUCIOTbI K CTEHKaM
KapKaca, — MOACHAET yyeHbl. — OpfHako
HaMW Y3Ke pelleH psAj BaxHbIX dyHAameH-
TaJIbHbIX NpobieM — Mpexae BCero, nosy-
YeHbl MEMOPaHHble MaTepHasibl C BbICOKMMM
3HaYeHMAMM NPOBOAMMOCTM B  LUMPOKOM
WHTEpBaJIe TeMnepaTyp M MMHWMasIbHOM
3aBMCMMOCTM 3TMX CBOMCTB OT BIAXKHOCTU.

Kak pasgenutb Bo3gyx?

— B 6/mKakemM 6yayLiem MHAyCTpu-
aJlbHble CTpaHbl HE CMOrYT OTKasaTbCA OT
MCKOMaeMbIX MCTOYHMKOB, TaK YTO MOKa
YeJsIOBEYECTBY OCTAeTCA TOJIbKO CHMXKaTb
BbIOpOCHI, — paccKasbiBaeT JaHun [bibues.
— [o BCeM CyLlecTByHOLWMM MPOrHO3am
MCNO/Ib30BaHUA Pas/IMyHbIX BWAOB MCKO-
naemoro TonjvBa — rasa, HedTH, yrna —
notpe6neHue B 6mkanme 50 net 6yaet
TOJIbKO PacTu. 3HAYMT, HYXKHO BK/IaZblBaTb
Hay4Hbl MoTeHuMan B wm3eniedeHue CO2
HEMoCPeACTBEHHO M3 MPOMBILLIEHHBIX Bbl-
6poCcoB MM 13 atMocdepbl.

Camblii  pacnpocTpaHeHHbIM Ccrnocob
J00bluM INEKTpUYEeCTBa — ropeHue Yras
(C): OH uenbiMM COCTaBaMM CHMraeTca B
3NEeKTPOCTaHUMAX Bnarogapa BO3AyXy, KO-
TOpbIM COCTOMUT U3 a3oTa (N2) U KMciopoaa
(O2). B pesynbraTte TaKoM XMMMYECKOM
PEaKUMM M3 BbIXJIONHOM TPYGbl BbIXOAAT
yiKe yrnekmc/bii ras n asotr — COz u Na.
COOTBETCTBEHHO, MPU OYMCTKE BbIGPOCOB
TEM/IOBbIX 3/IEKTPOCTAHLMM  HEOBXOAMMO
oTAenATb 3TM rasbl Apyr ot apyra: N2
6e3BpesieH, M ero MOXKHO OTMPaBAATb 06-
patHo B atMocdepy, a BoT ot CO2 ctout
M36aBNATbCA — HampMmep, 3anacatb €ro
B yXKe He (DYHKLMOHMPYIOLLMX LUaxXTax Mam
HeTAHbIX CKBarKMHaX.

PazgeneHve npombilLIEHHbIX BbIGPO-
COB MPOMCXOAMT B MOTOKOBOM PEXUME: B
3aMO/IHEHHYIO  CreuMasibHbiIM - COPGEHTOM
KoJIOHHY rocTtynaeT cmecb CO2 M Nz, npu
3TOM a30T BbIXOAUT NPAMMKOM B aTMocde-
PY, a Yr/IEKUC/IbIM ra3 OCTAEeTCSA B KOJIOHHE.
Korga oHa 3anonHutca, notok COz2 u N2
nepeKk/lovaeTCA Ha COCEAHIO KOJIOHHY C
TaKMM Ke copbeHToM. B 310 Bpema nepsas
KOJIOHHa pereHepupyeTca (BOCCTaHaB/IM-
BaeTcA), M M3 Hee M3B/IEKAeTCA YMCTas
YrNIEKUCNIOTa, KOTOpas HanpaBnseTca B
nofsemHble XpaHuMwa. TaknMM obpa-
30M, MPOLECC CENEeKTMBHOM aacop6uym
(pa3peneHus) rasoB MAET HEMPEepbIBHO.
MpeacTaBbTe, YTO Bbl AEPKMTE B pyKax ABe

CBSI3KM BO3AYLUHbIX LIAPOB: OZAHY C a30TOM
6e33a60THO OTnpaBsifeTe B BO34yX, a BOT
BTOpPYO, C Yr/IEKMC/IbIM Fa30M, OCTaBAseTe
npu cebe WM CKagplBaeTe B 6Ge3onacHoe
MECTO — NMPUMEPHO TaK 1 PaboTaroT NoA06-
Hbl€ MOPUCTbIE CTPYKTYPbI.

— lMprMeHsemble cerofHa TEXHO/O0-
KU UCTIONBb3YIOT KUAKME XEMOCOPOEHTDI
— TPM3TaHOJIAMMH M/IM MOHO3TAHOMIAMMH,
KOTOpble, MOMWMMO MMEIOLIMXCA MPEUMY-
WwecTs, 06/1aJa0T PAAOM CYLUECTBEHHBIX
HEZIOCTAaTKOB, — PacCKasbiBaeT y4eHbld. —
Bo-nepBbiX, 3TO BbICOKAs KOPPO3MMHOCTb
UCNO/Ib3yEMbIX aMMHOB, 4YTO NPUBOAMUT
K M3Hocy o6opyaoBaHusa. Kpome Toro,
MX NPOM3BOACTBO Camo No cebe BpeaHO
NS OKpyKaiollen cpeapl. [pyron cylue-
CTBEHHbIM MMHYC — BbICOKas TevrepaTypa,
HeobxoauMas A1 pereHepaLmm Xemocop-
6eHTa, a 3T0, B KOHEYHOM CYeTe, NoBbILLAET
CTOMMOCTb OYMCTKM MPOMBILLIEHHDBIX Bbl-
OPOCOB M CHUXKAET dHepro3deKTUBHOCTb
npotecca.

B HacTosALM MOMEHT BO BCEM MMpE
uaet paspaboTka 6osiee 3PhEKTUBHOM
TEXHOJIOTUM pasfie/ieHMs Fra3oBbiX CMecen
C MCNOMIb30BaHUEM Pas/IMYHbIX MOPUCTbIX
COpBEHTOB M ApYrMX MOA0BHbIX MaTepua-
noB. Moatomy B MHX CO PAH akTmBHO Mc-
CNeayroTcA MOpUCTble  KOOPAWMHALMOHHbIE
MOJIMMEPbI KaK Camble NepCreKTUBHbIE Ma-
Tepuasbl Cpeay MMeloWwmxca. 3TU coeau-
HEHWA ABNAIOTCA CBOEMO poja MOJIEKYNAp-
HbIMW (PUSIbTPAMM, KOTOpble M36UpaTE/IbHO
MOr/IOLLAT T€ MM MHble BpeAHble rasbl
WM Mapbl: B 4aHHOM csiyvyae — 3 dek-
TUBHO CBA3bIBAIOT YI/IEKMC/IbIM Fa3 M He
B3aUMOZENCTBYIOT C a30TOM.

— XOpowo M3BECTHO, YTO MOJIEKY/A
CO2 NposB/ISET KMC/IOTHbIE CBOMCTBA M He
3pA Ha3bIBAETCA «YIJIEKUC/I0TOM», — MOSIC-
HseT Janun Api6ues. — C Apyrol CTOpOHbI,
nop1cTble MaTepuasibl, paspabaTbiBaemble
B MHX CO PAH, mMmeloT B CBOEM CTpYKType
aKTMBHbIE LIEHTPbl OCHOBHOM MpUpoabl, 61a-
rogaps KOTOPbIM MPOMCXOAMT B3aMMOAEM-
cteue monekyn COz2 € NONOCTAMM NMOPUCTOrO
matepuana.  BaHeMWMM  XMMMYECKMM
CBOMCTBOM KMCJIOT M OCHOBaHWM SAB/ISIETCA
MX CMOCOBHOCTb BCTYMNATb B peakLmio Apyr C
OPYrOM, M UMEHHO 3TOT NMPUHLMN peasin3y-
€TCS B HalMX CopbBeHTax AJ1s CENEKTUBHOM
aacop6umm CO2 U3 ra3oBbIX CMECEMN.

Ha AaHHbIM MOMEHT KJl04EBOM BOMNPOC
ANA LUMPOKOro BHeApeHMst pa3pabatbiBa-
€MOM TEXHOMIOTMM — HU3Kas AOCTYNMHOCTb
MeTaJIN1-OpraHNYeCKMX COPOEHTOB, HO 3TO,
CKopee, BOMpoC Nnepexoja Ha Apyron Tex-
HOJIOrMYECKUI YKIAZ U MHBECTMLMI B NpO-
W3BOACTBO MaTEPMaIoB HOBOMO NMOKO/IEHUA.

Anéna JIuTBUHEHKO
®oT0 NpeaocTaB/i€HbI
AaHunom Api6LeBbim

Mopucmas cmpykmypa
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MPOCTO O C/IOKHOM

Bbi Moxkeme scmpemumb 3mu
yousume/ibHble cyuiecmsa byK-
BaJIbHO B8e30e — OHU pacce/u/IuChb
no 8cemy mMupy, 3a 200bl 380/104UU
npucnocobuswucb daxke K Hebsa-
20NPUAMHBIM YC/I0BUAM OKPYKQtO-
weti cpeodbl. onesHble unu speo-
Hble — 3asucum om cumyayuu, HO
UHMepecCHbIe U Bbi3biBaroujue Maccy
8onpocos — 8ce2da. 3HaKoMbmech:
JIUWAGHUKU.

Yrto Takoe, KTO Takom?

JIMIIAMHMKM — 3TO CMMBMOHTBI (hoTo-
CUHTE3MPYIOLLEro opraHMsma (BOAOPOC/IM
WM LUpMaHOGaKTEpUM) U rpuba (MUMKOBMOH-
Ta). B3aMmogelictBue Mx 60 B3aMMOMO-
Nle3Hoe (MyTyannsm), IM6o rpmb Bce-TakM
UCMoJb3yeT BOAOPOC/Ib (KOHTPO/IMPYEMBIM
napasuTM3M), MpUYEM B pesy/ibTaTe /-
TE/IbHOM KO3BOJIOLMM OH YTPaTU Croco6-
HOCTb CYLLECTBOBaTb OTAENbHO — Oyayun
M30/IMPOBAHHbIMM OT CBOEM «MapTHEPLUM>»
rpubHble bl  06pasyloT  amopdHoe
CKOMJIEHME.

O6a KOMMOHEHTa OYKBA/IbHO KOPMAT
W MOAT Apyr Apyra: JMWAaMHWK BCEM CBOEM
MOBEPXHOCTbIO  BrMTLIBAET ~ aTMOCCHEPHYHO
B/lary C PacTBOPEHHbIMA  MMHEPa/IbHbIMM
CO/IIMM OCMOTMYECKMM (C MCTO/Ib30BaHWEM
ZlaB/IEHUsA) NyTeM, OT BOAOPOC/M Mpub nosy-
YaeT Yr/ieBopl, r/aBHbIM 06pasoM pUBUT U
I/IHOKO3Y, OT/1aBast BOAHbIM PacTBOp CONEMN.

JIMWAMHMKM BCTPEYAIOTCA MO BCEMY
MUPY, AOMMHUPYS B TyHAPAX W BbICOKOro-
pbAX. ITO 06YC/IOBNEHO MX YCTOMUYMBOCTBIO K
He61aronpMATHBIM (haKTOpam OKpYKatoLLEeM
cpefbl: HU3KMM TeMrepaTypam, 3acyLLIMBO-
CTH, KECTKOMY Y/IbTpachMoIeTOBOMY M3Jly-
YEHUIO M HU3KOM MUTATENIbHOCTH Cy6CTparTa.
HekoTtopble Buabl 0GMTAlOT Ha O3EpHOM WU
MOPCKOM  JIUTOpa/M  (NMPU/IMBHO-OT/IMBHOM
30He). Takoe CBOMCTBO JMILAMHWMKOB 06b-
ACHSIETCA MX CMOCOGHOCTBIO JIETKO OTAABaTh
Bfary M TNEPEHOCUTb HEBAronpUATHbIE
YCJIOBMSI B COCTOSHMM aHabmosza. Mexay
MPOYUM, 3TM OPraHW3Mbl OBHAPYKEHbI AAXKe
B 6ECr/IofHbIX APKTUYECKMX MYCTbIHAX M
BHYTPM aHTApKTUYECKMX TOPHbIX nopoa!
OcobeHHO pa3HO0Gpa3Hbl OHW B TPOMMKaX,
BbICOKOIOpbsX M B TYHApPE.

JIMWIalHKK YeNloBEKy Apyr,
nMLLA U NIeKapCTBO

Ja, NencTBUTENbHO, JIMLLAMHUKM MUC-
MO/b3YHOT B MNMLLY, M B 3TOM CMbIC/IE YE/IOBEK
HUYEM He OT/IMYAETCs OT MpeacTaBuTeNen
¥KMBOTHOro Mupa. ECTb MHEHMeE, YTO 3Hame-
HMTas MaHHa HebecHas, B TEYEHME COpPOKa
JleT KopMuBLIasA Hapog Moucea Bo Bpems
€ro CTPaHCTBUI MO MyCTbIHE, 6bl/la MMEHHO
JMLaiHMKOM. o cux nop B cTensx EBpasum
pacnpoCTPaHEH KOUYHOLLMMA JINLLAMHMK acni-
umnma cbefobHas (Aspicilia esculenta), a B
A3nm ymbunmkapua cbefobHas (Umbilicaria
esculenta) cumTaetca JenmKkatecom. (A
JEerycTMpoBasia yMOUIMKapUIO Ha KoHdge-
PEHLMM B XaHUKOYy — BrpoYeM, ee, NpaBja,
TPYAHO Ha3BaTb MO-HACTOSALLEMY BKYCHOM M
NUTaTesIbHOM).

Kpome TOro, Halo OTMETUTL: B roApl
BOMHbI pa3pabaTbiBa/IMCb PELIENTbI NOJyYe-
HMA CbedOGHbIX MacT M3 Kpaxmasionozgo6t-
HbIX BELUECTB JIMLLAMHMKOB, a CeMyac ecTb
peuenTbl C gobaBneHWemM B x1eb6 nact us
LleTpapum UC/TaHACKOM.

JIMLLAMHMKM UCTIONb3YHOTCA M B Mapdio-
MEPMM: TaK HasblBaEMbIE LUMMPOBbIE 3aMaxu
W YapytoLpe C/ioBa M3 peksiamMbl napdgroma
«HOTa APEBECHOMO MXa...» CYLLECTBYHOT 6/1a-
rogapsl 3KCTpaKTaM M3 3BEPHWMM C/IMBOBOM
(Evernia prunastri). U3 Hee nonyyaroT Takxxe
HEKOTopble CopTa AyxoB, NyAp, KPEMOB.

Bpems /MLLIaMHUKOB KaK HaTypaslbHbIX
KpacuTtenieM ceiyac MMHOBa/IO, HO paHblue
MX aKTMBHO MPUMEHS/IM B KayeCTBE CbIpbs
ONA  M3rOTOB/JIEHMA JIaKMyCca M KpacKu.
MpMMEpPOM MOTYT CAYKWTb  LLOTNIAHACKME
KWATbI U MYyHLOBbIE KpacuTeM AnA WepcTm
y ropueB Asun. A BOT XuTeim HukHero

MoBO/BKbA C  MOMOLLUBIO  JMLLIAMHMKA
Xanthoparmelia camtschadalis okpalumBaim
nacxasibHble Anua.

Y10 KacaeTtca sieyebHbIX CBOMCTB 3THX
CUMBMOHTOB, TO OHM M3BECTHbI C FTy60KOM
ApeBHocTM. Ewe 3a 2000 neT go Hawen
3pbl ETUMNTSHE MCMO/Ib30BA/IU JIMLLIAMHUKU B
MeaMUMHCKuX uensx. B XVIIl Beke B cnmcok
JIEKApCTBEHHbIX pacTeHuit 6bl10 BHECEHO 7
BW/0B JIMLLIAMHMKOB, MPaBAa MHOTUE M3 HMX
JIOXKHO TpaKToBa/IMCb. Hanpumep, nobapums
nerovHas — B CpegHEBEKOBbE CUMTA/IOCh,
yTO noBTOpAIOLLAA OPMY JIEFOYHOM TKaHW
No6apma JosKHa 1eYMTb UMEHHO NIETKUe.

Hay4yHoe 060CHOBaHWE JeKapCTBEH-
HbIM CBOMCTBaM JIMLIAMHUMKOB JaHo B XX
BEKe, Koraa 6blM BblesieHbl Tak Ha3blBa-
eMble JIMLLIAMHMKOBbIE KMCJIOTbI, 06/1aJ1ato-
Lpe MOLUHBIM (DapMaKOIOrMYECKMM MOTEH-
uManomM 6sarogapsi aHTMOMOTMYECKOMY M
LMTOTOKCHMYecKoMy adbdbekTam. MocneaHui
MOYKHO MCMOJ/Ib30BaTb B AHTMPAKOBOM Te-
panuM: MHOXECTBO OMbITOB C PaKOBbIMM
KNETKaMM MOKas3a/IM, 4YTO JIMILAMHMKOBbIE
IKCTPaKTbl 3aMeANIAI0T UX AeNIEHUe U POCT.

JIMLLAMHUKU: APY3bA, BPATU U KOHKYPEHTbDI

MeTozbl OLEeHKU BO3AYLIHOro 3arps3HEHWs
OCHOBaHbl Ha YYBCTBWMTE/IbBHOCTU PasHbIX
BUAOB 3TUX CUMBMOHTOB. JIULLAMHMKU CrO-
COGHbI HaKan/IMBaTb B CBOEM TeJie TAKeble
MeTa/l/ibl M PaMOHYKMIbI, MPUYEM Jenatb
3T0 6€3 0c060ro Bpesa A1 cebs, TaK KaK He
BKJTOYAIOT BCHO MAKOCTb B CBOM METABO/IM3M.
BMecTe ¢ TeM OpraHm3mbl YyBCTBUTENbHDI K
3arpsA3HEHMIO BO3AYLLHOM Cpefibl ABYOKMCbIO
cepbl, OKMC/laMM a3oTa M TOMy MOAOGHOrO,
U MOTrUGALOT YIKe MPU HE3HAYUTENbHBIX KOH-
ueHTpaumax (SOz2 — 0,3 Mr/m3).

TaKkke JMILAMHUKU CUIBHO 3aBMCAT
OT TOro, YTO MPOMCXOAUT C IKOCUCTEMA-
MU. TpaHcdopMmauma NPUPOAHbIX  JlaHA-
wadToB, BbIpybKa J1eCOB, BO3AE/bIBAHME
3emesNlb  CrocoGCTBYIOT CM/IbHOMY —obef-
HEHMIO  JIMLLAMHMKOBOM  PacTUTE/IbHOCTM.
MocTeneHHOE WM3MEHEHME YCJIOBMM JKM3HM
YyBCTBUTEJIbHbIX CMMOMOHTOB MPUBOAUT K
COKPALLEHUIO YMCSIEHHOCTM MX MOMYJIAILMM, a
B HEKOTOPbIX C/y4asx — M K rMbesm Lesbix
BMZOB. 103TOMYy HEOBXOAMMbI MCCNeaoBa-
HMSA MO BbIAB/IEHUIO PEAKMX M HAXOAALLMXCSA
NOA Yrpo30i MCYE3HOBEHMA BUAOB JIMLLIAM-
HMKOB JJ11 aHa/I13a MPUYMH UX BbIMMPaHMSA
M pa3paboTKK NMPaKTUHECKMX MEP OXPaHbl.

Kcrat,  cywectByer  pacxoxee
MHEHWE, YTO JIMLIAMHUKM PacTyT TOJIbKO B
3KOJIOrMYECKM YMCTbIX MECTaX, MO3TOMY MX
He BCTPETMWb B 6O/bLUMX ropojax M npo-
MBILLJIEHHBIX 30HaX. OAHAKO 3TO He COBCEM
TaK — eCTb 60/1bLas rpynmna HUTPOMM/IbHbIX
BMAOB, KOTOpbIE BHOBb 3aCEJISIOT «JIMLLIAM-
HMKOBYHO MYCTbIHIO» FOPOZOB.

KaK »xuBeTca nMiIanHUKaM?
Bo-nepBbiX, OHM — KOMMOHEHT nuLLe-
BOWM Lienu. Hanpumep, AJ18 CeBEPHOro O/IEHA
3T0 BOO6LLE OCHOBA 3MMHEr0 pauMmoHa.
Takke Mx eadar Kabapra, noneBku, Gecno-
3BOHOYHblE BCEX BMZOB: C/IM3HW, KJELLM,
KOJ1/IEMBO/IbI M TaK Jasiee.

KnmMHMueckue mcrbiTaHMa NPOAEMOH-
cTpypoBa/iM - 3(PPEKTUBHOCTb  SKCTPAKTOB
HallMX CUMBMOHTOB MNPOTMB  GaKTEPUM.
Hanpumep, yCHWHOBas KuC/IOTa: aHTMOWO-
TMYECKoe AEMCTBME 3TOro BELLECTBa 6bi/10
Hay4yHO AoKaszaHo B 1940-x, a B 1950-x y
HaC B CTpaHe Obl pa3paboTaH npenapat
BMHAH. Haubonee e nonynapHbIM ne-
KapCTBEHHbIM JIMLLAMHMKOM SB/ISETCA Lie-
Tpapus UCNaHACKas, OHa JaKe BKJ/IHOYEHA B
locypapcTBeHHyto hapmakoneto. U3 Hee ro-
TOBSAIT CMPONbl, JIeAEHLbI M AParKe OT aHrMHbI
M BPOHXONErOYHbIX 3a60/1EBAHMM.

KoHeuHo, pecypcbl JIMLAMHMKOB He
6eCcKoHeYHbl, HO eCTb MecTa, rae Hacese-
HMe CoBUpaeT MX B OFPOMHbIX KOIMYeCTBaxX
B KayecTBe Cbipbsi — OT 43,6 ToHH B 2009
rogy Ao 199,3 toHH B 2011-M, 1 3TO B
oAHOM Tonbko Henane! YacTb cbipbA 3KC-
nopTmpyetca ana npurotosneHma bA/Jlos,
a okono 30 BMAOB NPUMEHAETCA MECTHbIM
Hace/IeHWEM B MULLY U A1 PUTYaJIOB.

Jatupyem, onpegenvm u

noKaxem!
Camoe u3BecTHoe npyMMeHeHne — 3710
AaTUpOBKa apxeoJior4eckmx MNaMATHA-

KOB WM HEKOTOPbIX MPUPOAHBIX OOBLEKTOB.
Jna 3Toro MCrosb3yoTca TakMe CBOMCTBA
JMLIAMHMKOB KaK MEJ/IEHHbIM poCT U 1u-
TENbHOCTb PasBUTHA. JIMXEHOMETPUYECKMIM
Cnocob onpeaeneHma Bo3pacTa MOCTPOEK,
cTaTyM, NeTporngoB, SEAHMKOBLIX MOPEH
3aK/II0YAETCA B CieAytoLeM — 3Has NpUpocCT
JMLWaMHMKA 3a rog, AMameTp TaJuioMa (Tena,
CN0EBMLLA) Ie/IMTCA Ha 3TOT MoKasate/lb.
Kpome TOro, JMLWAMHUKU ABNSAOTCS
HaZeXHbIMM  OMOMHAMKATOPaMM  KavecTBa
OKpy:Katolen cpegpl. CylecTByeT MHOKe-
CTBO METOZ0B JIMXEHOMHAMKALMU (KOHTPO/Ib
M U3MEPEHWUA, OCHOBAHHbIE Ha COCTOAHMM
JMLLIAMHMKOB), KOTOPbIE MOYHO pasae/vTb
Ha Tp1 noaxoza: Mopdosiormyeckue u msm-
0J10rMYeCKUE M3MEHEHUSA JINLLIAMHMKOB; YpPO-
BEHb COAEPMaHMA 3arpA3HAIOLLMX BELLEeCTB
B T//IOMax; M3MEHEHWE BMAOBOIO COCTaBa
M CTPYKTYpbl COOOLLECTB (MOHMTOPMHI).
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Kpome Toro, /MLaiHMKM y4acTByIOT B
Mo4YBOOGPA30BaHUM M YaCTUYHO — B Pas/io-
*KeHMM ropHbix nopod. OHW nocenarTca Ha
CaMbIX HeMnMTaTe/IbHbIX CybCTpaTax: KaMHAX
M CKaslax, CTEKNIE U KUpMUYe, MeTasiie U
CUHTETMYECKMX TKaHAX WM CMOCOGHbI pac-
TBOPATb FOPHbIE MOPOAbI C MOMOLLBIO YKe
YNOMMHABLLMXCA  JMILAMHMKOBBIX  KMCJ/IOT.
OTMMpas, MWaMHUKK CO3AAI0T NEPBUYHYIO
MoyBy, TEM CaMbIM MOArOTaB/IMBas 3acesie-
HMe ApYyrux OpraHM3MOB.

Ele HawM CMMOBMOHTBI MpoAyLMpYHOT
OpraHMYeCcKoe BELLECTBO, M 3eCb eCTb ABa
acnekTa. B rnobanbHoM KpyroBopoTte yrie-
poZa rpub B NpoLecce KU3HeeATeNbHOCTH
noTpebnaeT yraepos M3 nosmcaxapmaos,
NpoM3BeAEeHHbIX BOAOPOC/Ib0 B Mpouecce
doToCHHTE3], U OTAAET €ro HapyKy, Koraa
Abiumt. C ApYroi CTOpOHbI, JIMLLIAMHUKU B
npoLeccax KpyroBopoTta yrsiepoja Crocob-
CTBYIOT €r0 AEMOHMPOBAHMIO B 3KOCMCTEMAX.

Mo Hawum wuccnegoBaHMAM, B 60-
peasibHbIX (XBOMHbIX, PACMO/IOKEHHbIX K
tOry OT TyHApbI) /iecax ApeBeCHble OCTaTKM
€CTeCTBEHHOMO WM WMCKYCCTBEHHOrO MpOMC-
XOXAEHMA pas/araloTcs  AeCATUIETUAMM.
Ec/m roBopuTb C GMOrEOXMMMYECKOM TOUKM
3pEeHMA, TO Takue CTBOJIbI — 3TO 3arnac M
UCTOYHMK Yriepoga, nuTaTeNibHbIX Be-
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WwectB M (HOPMMPOBAHUA OpPraHUHYECKUX
rOpPM30HTOB JIeCHOM MouBbl. B mpouecce
e Ppas/ioXKeHUs ApeBeCUHbl MPOMCXOAUT
paspyLUeHUe opraHMKM, M 3TO COMPOBOXKAA-
€TCA BbICBOGOXKAEHMEM Yr/iepoja B BUAE
YrNEKMCIOro rasa (B pesy/ibTaTe [blXaHuWs
JepeBopaspyLalolmx OpraHMsmoB) U B
BMIE BOAOPACTBOPMMBIX NMPOAYKTOB pas/io-
YKEHMSA, BbIMbIBAEMbIX B MOYBY.

MepBoHaYa/lbHO Mbl  MPEATIO/NIOKMIM:
BO3MOKHO, JIMLIAMHMKM YBEIMYMBAIOT CKO-
poCTb AECTPYKUMM JpPEBECHHDbI, MOBbILLASA
BNQKHOCTb CyGCTpaTa Moj CBOMMM TaJulo-
MaMM 1 CNOCOBCTBYSA HAKOMJIEHUIO AeTpUTa
(MeJIKMX YacTuL, MEepPTBOro OpraHM4YecKoro
BeLLecTBa), 601ee 60raToro MMHepaslbHbIMM
3/IEMEHTaMM, Yem apeBechHa. OAHaKo M3y-
yeHue MMKpocoTorpaduii Cpe3oB yraBLLen
Ha 3eMJ1t0, CYXOM M THUIOLLEN ApPEBECUHbI
MoKasaJlo — ee CTPYKTypa Moz JMLLAMHUKOM
coxpaHsieTcs. B To Bpemsa Kak Hukenexa-
lMe C/IoM MNOABEPr/IMCb PA3/IOKEHMIO B
ropasgo 6osiee BbICOKOM cTeneHu. Kpome
TOro, MMEHHO MoJ, JMLLIAMHUKAMK, HE3ABU-
CUMO OT MX BMIA, COXPAHHOCTb APEBECUHDI
Nydwe. Jarke Ta, YTO YKe nopakeHa rpmba-
MM-KCHUI0TpodaMu, PAZIOM C JMLLIAMHUKaMM
pasnaraeTca Mef/ieHHee.

KcTtati, MMEHHO 3T rpubbl ABAAIOTCA
OCHOBHbIMW «areHTamm BAMAHUSA>. A HUX
JpeBECHHa NPEeACTaBIAET CO60M «M CTON, U
JOM» — OHM W OBUTAIOT B Ba/IEKHUKE, MO-
Jlydas yoexuLlie oT HeGaronpuATHbIX (hak-
TOPOB Cpebl, 1 B TO e Bpemsl 6yKBaJIbHO
NOKUPAKT CBOM KuUAMLLE, [06blBas U3 Ape-
BECMHbI HEOBXOAUMbIE MM OpraHuyeckme
BELLECTBA U MMHEPA/TbHbIE 3/IEMEHTBI.

MpUYemM JMWaMHMKM M KCMAOTpOd-
Hble rp1bbl HE ABAAIOTCA KOHKYPEHTaMM B
MULLEEBOM CMbIC/Ie! A BOT B NJlaHe 3aHATUSA
3KOJIOMMYECKOM HUwM — sBastotca! Jeno
B TOM, YTO MOBEPXHOCTb  MOBAJIEHHOM
[PEBECUHbI ANl JIMILAMHUMKOB — Cy6CTpaT
Ana 3akpenneHus. Kpome TOro, CTBOJIb
Ha HaYa/ibHbIX 3Tanax CBOErO Pas/IoKEHUs
06bI4HO pacno/iaraloTcs Haj NOBEPXHOCTbIO
MOYBbl — WM TaKMM OBPA30M JIULLAMHMKM,
npyweawue Tyaa noceamTbCsa, MoJyyaroT
60/Ibliee KOMMYECTBO CBETA M YACTUYHO
U36aB/IAOTCA OT KOHKYPEHLUMM C MpoYen
PacTUTENbHOCTBIO 3a CBET M cybCTpart.
OZHaKo 3TW MpeuMmyLlecTBa HeLOroBeY-
Hbl: Tpubbl pacTyT M, COOTBETCTBEHHO,
pasnaratloT ApeBecMHy O6biCTpee, a Jiu-
WAMHMKM — MeaNeHHee. TaK U BO3HMKaeT
conepHMYecTBo. TeM He MeHee, CBOMCTBO
JMILAMHMKOB YMEHbLLIATb CKOPOCTb THU-
€HUA cyb6CTpaTa MO3BOJIAET COXPAHATb
HeKMM napuTeT. B xoze pasnoxeHusa ape-
BECHHbI FPMObI USMEHSIOT Cpealy B CTOPOHY
HEMPUIOAHOCTH, K YeMy MOAKJIIoYAlTCA U
Zpyrve opraHusmbl (6aktepun M 6ecrno-
3BOHOYHbIE), A JIMLWAMHUKM BbIHYXAEHDI
NpPOTUBOAEMCTBOBATb 3TOMY, MHIMGMPYS
pOCT CBOMX MPOTMBHWKOB, KOHCEPBUPYS
CyOCTpaT M U3MEHSAA cpeay noj cebs.

Bce 310 6biN10 MOATBEPHKAEHO 3KC-
nepumeHTasibHo. C  MOMOLLUBIO  METOZ0B
BbICOKO3((MEKTMBHOM  KMAKOCTHOM WU
TOHKOCJIOMHOM Xpomatorpacdmm Mbl BblsiC-
HWUU: BTOPUYHbIE METABO/IUTHI (TO €CTb
KMC/IOTbI) JMLLIAMHMKOB MPOHMKaM B Ape-
BECMHY Ha 1,5 caHTMMETpa, KOHCepBUpYSA
ee. MccneaoBaHUA Ha YUCTbIX Ky/bTypax
rp1M6oB MOKa3a/Iv, YTO SKCTPAKTbl JIULLAM-
HMKOB 06/1a4at0T BbIpaXKeHHbIMM  DYHI K-
CTATMYECKMM  (3aTOPMarKMBAIOLLMM  POCT
BpeAHbIX rpMboB) AEMCTBMEM — TaK 4TO
MOJIy4YaeTCs, YTO MPAKTUYECKM POACTBEH-
HWKM, pa3oLealMecs Ha 3BOJIOLMOHHBIX
MyTAX, aKTMBHO KOHKYPUPYIOT MEXK Y CO6O0M
— Ha3bIBaeTCA 3T0 aHTUOMO3.

TaTbaHa XapnyxaeBa,

KaHauAaaT 6MoNorM4ecKux HayK,
Hay4HblIM COTPYAHMK slabopaTopun
hIOPUCTUKU U reo6oTaHMKU UHCTUTYTA
ob6LLel M SKCNepMMEHTaIbHOM 6MOI0rMU
CO PAH (Ynan-Yp3)

®oTo npepocTaBseHO aBTOPOM



@ Houxa 8 Cusupu

lMoyemy omsem Ha sonpoc:
«4Ymo enu dpesHue ndu?> mak
Ba)eH 014 y4YeHbix, pabomaro-
wux 8 obaacmu eeoapxeosiocuu
— HAy4yHo20 HanpasjaeHuA Ha
CMbIKEe eCmeCcmBeHHbIX HayK U
apxeosioz2uu? fleso 8 mom, 4mo
da/sieKo He B8ce20a MOXHO no-
Jly4umb 060CHOBAHHLIU BbIBOD
MOJIbKO HAa OCHOBAHUU U3y4e-
HUA NUCbMEHHbIX, apxeoJsio2u-
YecKux U haneogayHucmuye-
CKUX Mamepuasos.

MpuBeay NpUMep U3 CBOEM NPaKTH-
KM: B «PaKOBMHHOM Kyde» (CKOMAeHWu
MyCTbIX PAKOBMH MOJIIIOCKOB, CO6paH-
HblX, CbeAEHHbIX W  BbIGPOLIEHHbIX
ApEBHUMM NoabMU) B ByxTe bolMcMaHa
(MpUMOPCKUIM  Kpai) HAMAEHO MHOro
KOCTEM Ha3eMHbIX KMBOTHbIX — OJIeHs,
KOCYy/M, KabaHa M Ap. A AaHHble M3y4ye-
HWUA coAep:KaHMA CTAabUIbHbBIX M30TOMOB
yrnepoga M asorta B Koctsax 10 ckene-
TOB JIIOAEN, MMBLIMX Ha 3TOM CTOAHKE
okono 6400 neT Hasaj, rOBOPAT O TOM,
4yTo OKono 80 % MX MUK COCTaBANANMU
MOPCKME OpraHu3Mbl: THOJIEHU U pblba
(UX KOCTU TOXe BCTPeYarTCa), a TaKxke
MONIIIOCKM. O4eBUAHO, 4TO 6€3 cneum-
aNbHOrO0 MCCNegoBaHMA naneoameThbl
BbIBOAbl O TOM, KakKue npuUpoaHble
pecypcbl 6blIM Hanbosiee BaxKHbl NS
TeX WAM MHbIX YeNoBEYECKUX rMony-
NAUMM,  OKaXyTCsl  HEHaJeXKHbIMM.
CnepoBatefnibHO, BOCCTAHOBMTb 06pas
HM3HM M XO3ANCTBO AOMCTOPUYECKOro
HaceneHua 6yaeT BecbMa CJIOXKHO.
MostoMy B Mupe ¢ 1970-x rr. BeayTca
paboTbl MO onpeAeneHulo [peBHEro
NMUTAHMA Ha OCHOBE MHCTPYMEHTAJIbHbIX
M30TOMHbIX MeTOA0B (B PocCcHM OHM Ha-
Yasucb AuwWb B KoHue 1990-x rr.).

B urwoHe 2017 2. 8 YHusepcumeme
Opxyca (4aHus) npow/ia Bmopas Mexkoy-
HapodHas KoHgepeHyusa «Paduoyaiepod
u duema», Ha Komopol 6biiu npeod-
cmasseHbl Hoselilue pe3y/ibmamabl U3-
Y4YeHUA CMpYKmMypbl NUMAHUs OpesHUX
adel. B pabome opyma npuHaau
yyacmue okosio 70 y4eHbix u3z 19 cmpaH
Esponbl, AMepuku u A3uu (cpedu Hux —
BoceMb poccuaH u3 bapnayna, Camapel,
Hosocubupcka, CaHkm-llemepbypaa,
Mocksbl u OpeHbypaa). [lpedbidywas
KOHepeHyua no OaHHOU memamuke
npowia 8 2014 200y 8 Kune (FepmaHus)
(cM. HBC om 16.10.2014 2.); uHmepec
cneyuasucmos K 80nNpocam ooucmopu-
yeckoli duembl 06YC/108U/1 NPOOOJIKe-
Hue Meponpusamus, cmaswez20 menepb
peaynapHbiM.  Cnedyrowass, mpembA
KoHpepeHyua cocmoumca 8 OKcgopde
(BenukobpumaHus) 8 2020 e.

JlaHMs B MWMPOBOM apxeonoruu
M3BECTHA YHWKANIbHbIMU MYMMAMM M3
6010T, rae B OTCYTCTBMM KMUC/0OpoAa

Ne 27 (13 nona 2017 r.)

MEXKJYHAPOZHOE COTPY/HYECTBO

YEM NUTAIUCb APEBHUE TKIOAN?

yesioBEYECKME OCTaHKM COXPaHAIT-
cA B TeyeHue TbicAY sieT. OgHoM M3
CaMbIX M3BECTHbIX HaxoZOK ABAsAeTcA
«4yeJioBeK M3 TonnyHaa», OGHApPYKeEH-
HbIM Npu pa3spaboTke Topcda B 1950 r.
M XpaHAwmica B Mysee Cuibke6opra,
rae ero MOXHo BMAETb B 3KCMO3MLMM.
HeZaBHO TOYHbIM BO3pacT U AUETY TO-
JIYHACKOro YesioBeKa U3yUYnin JaTCKue
cneymanuctbl. OKasanocb, YTO OH XKWA
oKoJio 2400 neT Ha3aa 1 ynotpe6san B
OCHOBHOM MKLLY Ha3€MHOI0 MPOMCXOXK-
AEHUA — KMBOTHbIX M pacTeHua (B TOM
Ymcae Ky/lbTypHblEe).

JaHHble 0 nMUTaHMM MECTHOro
HacesieHMA MO3BONAIT BblAENATb MPU-
CYTCTBME «4YY}KaKOB» B KOHKPETHOM
pervoHe. [lpu pacKonKax MaccoBOro
norpeéeHna B Onbbopre (JaHus),
CBA3AHHOrO C  «BYHTOM  LIKMUMepa
KnemeHTta» (1534 r.), 6b11M 06Hapyxe-
Hbl OCTaHKM 18 uenoBeK. M30TOMHbIN
aHa/M3 nokasas: MX AMeTa He oT/IM4a-
Nlacb OT TaKOBOM Y MECTHbIX KUTeneu,
3aXOPOHEHHbIX 6/1M3 O4HOM U3 LEepKBEN
ropoaa. 310 6blJ10 06BACHEHO TEM, YTO B
6paTCKOM MOrm/ie HaxoAATCA MOBCTaHLbl
u3 paroHa Onb6opra, a He BOMHbI-Ha-
€MHUKM, WTYPMOBABLLUWE FOPOA.

(Il B. A0 H.3. — | B. H.3.) NOKa3a/u,
YTO CTENHoe HaceneHue nuTanochb
HE TO/IbKO HAa3EeMHbIMU MBOTHBIMM,
HO M pbIGOM M npocom. Ana 6Gonee
HaZEeXHOro BbIACHEHMA MCTOYHUKOB
MUK MCNONb30Basacb KOMMblOTEpPHas
nporpamma FRUITS (Haxoputca B cBo-
604HOM [OCTYyNe B UHTEPHETE), NO3BO-
nAawwan MoaenmpoBaTtb MOCTynJieHUe
6e/IKOB M3 pasHblX MCTOYHMKOB. bes
U3y4YeHMA M30TOMHOro CoCcTaBa KOCTEM
6bl1I0 6bl HEBO3MOXHO BbIACHUTb, W3
yero cocTossia JAueTa TYHHOB, MoO-
CKOJIbKY B MOTMJIbHMKAX O6bIYHO HeT
KOCTEM KUBOTHBIX U Pbi6.

Ipynna poCCUMCKMX YUEHBIX Npea-
CTaBMJia NepBble AaHHble O AMETE Ha-
CeneHua «KynbTypbl PaKOBMHHbBIX Ky4Y»
paHHero esesHoro Beka [pumopbs,
KoTopas cyulecTBoBajsa Ha nobepe-
*be AnoHckoro mopsa okoso 3200 net
Ha3aj. locKonbKy B lprMMopbe (M Ha
JanbHem BocToke Poccun B LENIOM)
HaxoAKM KOCTeM [JpeBHero 4enose-
Ka BecbMa peaKM, HayaTble MHOM B
1990-x rr. pa6oTbl B KAKOM-TO MOMEHT
OCTAHOBMJIUCb MO MPUYUHE OTCYTCTBUA
HOBOro MaTepuana.

C M3yyeHnem naneosmeTtbl TECHO
CBSI3aHO BTOPOE Ba)KHEMLIee Harnpae-
NeHne paboTbl KOHdepeHunn — onpe-
aeneHune «3ddeKTa pesepByapa»: ero
CyTb B TOM, 4YTO NpM NOTPeBSEHMM 3Ha-
YMTEJIbHOTrO KOJIMYECTBA NULLM BOAHOIO
NMPOMCXOXKAEHUSA (KaK PEYHOM, TaK M
MOPCKOM) MpOMUCXOAMT YyApEBHEHMEe
pagvoyrnepoaHoro Bo3pacTa KOCTeM
yesioBeKa M KMBOTHbIX, MUTaBLUMX-
CA  MOJJIIOCKamMM, pbiboM, NTULAMMK
M MJEKOMNUTAKLWMMH, KMBLUMMKU B
BOAHOM cpege. 3TUM MCCAeAoBaHMA
ueneHanpassieHHo Begytca ¢ 1990-x
rr. Hackonbko CWMABbHO MOryT 6bITb
MCKaXKeHbl pe3y/bTaTbl AATUPOBAHMUA?
OueHKku, npeacTtaBneHHble B Opxyce,
MOKasblBalOT BE/IMYMHBI  BMJIOTb A0
1000 net (a B c/ayyvyae C OAHMM M3
o3ep B ceBepHoM epmaHuu — ao 1450
net!), 4To HeManoBaxKHO AJiA NOCTpPO-
€HMA apXeoJIOrMYEeCKOM XPOHO/IOTMK
nocnegHux 10 Teic. net. Ha TeppuTto-
pun Poccru npoBeAeHbl 3HaUYUTE IbHbIE
no MaclTaby pa6oTbl B baliKanbckom
pernMoHe M Ha OHeXCKOM o03epe (co-
BMECTHO C Yy4yeHbiMM M3 KaHaabl K
BennkobputaHum), o yem 6bI10 AONO-
KEHO B HECKOJIbKMX COOBLLEHUSAX.

«Yenosek u3 ToanyHoa», myseli Cunbkebopaa (JaHus)

M3yyeHHe JueTbl paHHEro Ha-
ceneHna McnaHgmMm nNpoBOAMNIOCH Ha
OCHOBE MaTepuasioB M3 MNOCENEHMI Mo-
6epekba MU BHYTPEHHUX YacTeM OCTpo-
Ba; 6bl/IM NpoaHaNM3UMpPOBaHbl KOCTH 79
yenoseK. Okasasocb, 4YTO Ha bGepery
OKeaHa /l0AM ynoTpeénanu B NuWy
60/1bLLIOE KOJIMYECTBO MOPENPOAYKTOB,
a BO BHYTPEHHMX paMoHax oCTpoBa
— B OCHOBHOM NJ0Abl 3emaefenvsa 1
cKoToBoACTBa. Kasasocb 6bl, TaKoM
BblIBOZ, BbIrNAAUT TPUBMAJIbBHBIM U
BMOJIHE OXWMAAEMbIM, HO BbISCHMJIOCb
M Apyroe: gueta paHHMX MCNaHALEB
ocTaBajlaCb HEWM3MEHHOM Ha npoTs-
KEHMU HECKOJIbKMX COTEH JIeT U He
3aBMCena OT TOCMoACTBYHOLWEN pesu-
MK (A3bl4eCcTBa MJIM CMEHMBLLETO €ro
B 1000 r. H.3. XpucTHaHcTBa). A BOT
aHa/M3 KOCTeM OJIHOTO U3 MCAAHACKMUX
€MMCKOMOB, 3aHMMAaBLLEro BbICOKOE
coumasnibHoe MoJIoKeHWe, NoKasan, YTo
ero nuuwa Ha 17 % cocrtoana u3 mope-
NPOAYKTOB, YTO HECKOIbKO YAPEBHMIO
paZMoyrnepoiHbiiA BO3pacT OCTAHKOB
(310 Ha3biBaeTCA «3(PPEKTOM pe3epBy-
apa»): TMOCKOJIbKY M3BeCTHa TO4Has
JaTa CMepTM CBSALWEHHMKA, PpasHuLy
MOXHO onpefenuTb.

UccnenoBaHWs KOCTEN U3 MOTUJIb-
HWKa FYHHCKOro BpeMeHu B MoOHrosimm

M TyT nomor caydyar: B 2015—2016
rr. B Xofe cnacartesbHbIXx paboT B 6yay-
en MropHom 3oHe 61M3 BnagusocToka
6bl/1 OTKPbIT apX€0JIOrMUYECKMIM NaMATHUK,
rae coxpaHuaucb norpebenua 37 4yeno-
BeK! UccnepoBaHMA M30TOMHOMO COCTaBa
Kocter 11 nogent 1 30 KMBOTHbIX MO3BO-
NN caenatb BbIBOL O TOM, YTO OCHOB-
HbIMM UCTOYHUKAMM MULLM BblIM MOPCKUE
MJIEKOMUTAIOWME M MOJUIIOCKMU, a TaKXKe
KYJIbTYPHbIE pacTeHMA — MPOCO U YyMm3a
(OHM MO M30TOMHOMY COCTaBY Yrjepoza
3HAUYUTEJSIbHO OT/IMHAKOTCA OT  ApPYyruX
3naKoB). MpsAmoe onpefesieHne ApeBHeEN
AMETbl XOTA M corjacyetcs B LeNoM C
BbIBOJAMM apXe0J/10roB, CAENaHHbIMU Ha
OCHOBaHMM U3yYeHUA apTedaKToB, ocTaT-
KOB pacTeHMM M KMBOTHbIX, ABAAETCA
CyLIeCTBEHHbIM BKaZ40M B HalM 3HaHMA
0 ApeBHeM HacesneHuu MprumopbA.

B poknage, nocBALWEHHOM AaueTte
HaceNeHus  OPEeBHEPYCCKMX  ropojoB
(Apocnasna, Mockebl, CMOneHcKa, TeepH,
MNepecnaBna-3anecckoro, JAMMUTpOBa,
KonomMHbl 1 MoxalcKka) M LepeBEeHCKUX
nonynaumi, 6blIM  MCMO/Ib30BaHbl  pe-
3yNbTaTbl aHa/IM30B 0K010 420 cKkeneTos.
BbIACHMIOCb, 4YTO XMBLIAS B Kpemnaax
3/MTa ynotpebnana B nuuly 6osblie

6e/IKOB, YEeM TMOCaACKME XKWUTEM,
M ropasfo 60/blle, 4YeM CceJibCKoe
HacesneHue.

TpeTbe HanpaBJieHWe, CBA3aHHOE
C NaneoaMeTon — U3yYeHUe M30TOMHO-
ro coctaBa MMLEBOro Harapa Ha Ke-
paMMKe U XMPHbIX KMCAOT (AMNMA0B),
BMUTABLUMXCA MPU BapKe B CTEHKM
CoCcyZioB. JTO TakXKe paeT MHpopMa-
LUMIO O TOM, YeM MUTaauCb AU, UC-
No/Ib30BaBLUME 3TU FJIMHAHbIE COCYAbl.
Ha coBewaHnn O6blIM NpeAcTaB/IEHbI
HOBble JaHHble Ansa ceBepa Poccmu um
CpegaHero 3anaga CLUA.

OaHMM U3 Haubonee nepcnek-
TUBHbIX HaMpaB/EHUI B U3yYeHMM Na-
neojgmeTbl CerofHA ABAAETCA aHanM3
UHAMBUAYANbHbIX aMMHOKMUCIOT B Op-
raHMYECKOM BeLLeCTBe KoCcTen (Kosna-
reHe). Hy>kHo oTMeTUTb, 4TO B Poccum
(B vacTtHocTM, B HOBOCMOMPCKOM
Hay4yHoM uUeHTpe CO PAH) wnmeetcs
BCE HeobxoaMmoe obopyaoBaHue ANs
noAo6HbIX paboT, HO YacTo He xBaTaeT
CBA3KMW apXeoJ/IoroB M eCTECTBEHHMKOB,
YTO HEOGXOAMMO KaK MOXHO CKopee
npeogosieBatb — MPUMEPHI YCNELHbIX
COBMECTHbIX paboT yxKe ecTb.

fAlpocnaB KysbMWH, JOKTOpP
reorpacmM4ecKknx HayK, y4aCTHUK
KOHepeHUUH, YIeH OprkoMmTeTa
doto npepocTaBNe€Hbl aBTOPOM
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B s3mom 200y «AnbnuHa HOH-
(UKWH>» nepesesna KHu2y MalKa
ManneiiHa «Bepxom Ha pakeme».
Ha aHzanulickoM A3bIKe OHa 8biwAa
ewe 8 2006 200y, a cobbimus, Ko-
MOopbIM OHA NOCBAWEHA, U BOBCe
npoucxodusu ¢ 1978-20 no Ha4aso
2000-x. ABmop KHu2u 6b11 0OHUM
U3 acmpoHasmos, 0mobpaHHbIX
no npozpamme «Cnetic LLlammu».
[MocKonbKy paHbwe A y»xe yumana
0 MOM, KAk acmpoHasm Onuchbl-
saem ¢80 u3Hb 8 HACA u Ha
MexxodyHapoodHol  Kocmu4eckou
CMaHyuu, HO VXe B8 20pa3do
60s1ee no30HuUll nepuod, MHe, Ko-
He4YyHo, 3axomeJioCb Y3HAaMb, KaK
3mo 6b1710 NOYMU 8 CAMOM Hayasne
peayni[apHbIX  nymewecmsul 8
Kocmoc.

Puuyapo Matikn «Matik» MannelH
(aHen. Richard Michael <«Mike>»
Mullane), acmpoHasm HACA (aHes.
NASA, HayuoHanbHoe ynpasieHue
Nno aspoHAasmMuke U Uucc/i1ed08aHUKO
KocmMu4deckoeo npocmpaHcmaa CLUA).
Cosepwus mpu KoOCMu4YecKux nosiema
Ha wammuax (aHen. Space Shuttle —
«KOCMuYecKul 4YesIHOK») 8 Kayecmae
cneyuasiucma nojaema: «/juckasepu»
(aH2n. Discovery — <«omKpbimue»)
— STS-41D (1984 200), «AmaaHmuc»
(aHen. Atlantis — <«AmaaHmuda»)
— STS-27 (1988 200) u STS-36 (1990
200), hosiIKosHUK BBC 8 omcmaske.

MepBoe, 4To 6pocaeTcs B r/jasa
6YKBa/sIbHO C MNEPBbIX CTPaHWUL, KHUIW,
3TO /1060Bb aBTOpa K LIYTKaM Mpo ge-
bekaumio, CeKc U MoJIoBble OpraHbl.
Bonpoc o TOM, Kak KOCMOHaBTbl X0A4AT
B Tya/sieT B HEBECOMOCTM, MeJibKaeT
NPaKTMYECKM B KaxAoOM nepegaye uau
cTaTtbe, NocBALEHHOM BbITY Ha opouTe,
HO MPOCTO NPOYUTANTE ITY KHUIY, U MO-
ZI06HbIX BOMPOCOB Y€ He OCTaHeTCs.

Bropoe, B 4eM He oOTKaxelb
aBTOPY, 3TO MCKPEHHOCTb M OTKPbLITOCTb
Mo OTHOLWEHMID K u4uTatensam. MHoro
CTpaHUL, NOCBALLEHO HE TOJIbKO JIMYHbIM
uensM, yaayam M Heyjayam, HO M B
NpUHLMNE CaMOM MpOrpamMme LWATT/IOB,
PYKOBOACTBY OTAesla  aCTPOHABTOB
(ecnn BApyr Bbl HE NOGUTE CBOEMO Ha-
YasibHMKA B opuCe, BCErAa MOXKHO YITH
K KOHKYpPEHTaM, HO €C/iM Bbl XOTUTE
NleTatb B KOCMOC, HMKaKOM Nepcnek-
TUBbl CMEHUTb PYKOBOZCTBO HET, Aaxe

Hayka B Cubupu

YYPEAUTE/Ib — CO PAH

[NaBHbIM peaaKkTop
EneHa BnagumupoBHaTpyxuHa

CBeXXue HomMepa raseTbl MOXHO NpUoBpecTH
WM MONYYUTb MO MOAMMCKE B XONNE 3/aHNA
Mpe3sunanyma CO PAH c 9.00 go 18.00 B paboune AHM
(AkagemropogoKk, np. AKk. J/laBpeHTbeBa, 17),

a Takxke B HI'Y, HFMY, HITY 1 nautepatypHom
marasuHe «Kanutanb» (yn. M. Fopbkoro, 78)

«BEPXOM HA PAKETE»

€C/I1 3TO CaMoe PYKOBOACTBO 0603KaeT
BJlaCTb M OTOGMpaeT acTpOHaBTOB B
noneTbl, PYKOBOACTBYACb HEW3BECTHO
yem), B KOHLE KOHLI0B — COBCTBEHHOM
CeMbe aBTopa M ero MoTMBaLMMU BCTY-

NuUTb B BpaK.
OCHOBOWM KOHLEMLMM WATT/A CTana
BO3BpallaeMoCTb (MepBble  paKeThl,

YHOCMBLUME TPYy3bl Ha Op6MTY, 6blaM
ofHopa3oBbiMM). OH cocToAn M3 Tpex
OCHOBHbIX YacTeM: TBepAOTOMNIMBHbIX
3/IEMEHTOB, paboTawlMx B CaMOM
Havane ctapTa, 3aTeM OTBaJIMBalOLIMX-
CS M NajalolmuxX B OKeaH, rie ux Bbllas-
ZIMBaNn, a NOTOM MCMONIb30Ba/IM CHOBA,;
BHELWIHEro TON/MBHOrO 6aKa C BOAOpO-
AOM U KMCI0poAOM (OH OTCOEAMHANCA
nosxe M cropasl B aTMocdepe); Kopa-
6/15-nnaHepa (OH BbIXOAMJI Ha OpoUTY,
CNYun TaM 6a30M Ans uccaefoBaHuM,
M Ha HEM Xe acTpPOHaBTbl JIeTeNIN Ha3aj,
nojickaska: njaHep — 6e3MOTOpHbIN
neTaTesibHbIM annapart). B CCCP caena-
1 aHanor — «bypaH», HO y Hero 6bin
JLWb OAUH 6ECnMIOTHbIM Noner.

WaTtThbl  3KcnayaTupoBasiMCb  C
1981 no 2011 roap, cosepwmnn 135
pencoB (Bce C akunaxem). M3HayanbHO
NAaHUPOBANOCb 60Jblue, OAHAKO 3TU
Kopab/i1 OKasa/Mcb He TaK JelleBbl
B O0OC/AYXWMBaHWWM, KaK TOro OXuzano
HACA. M. MannenH pacckasbiBaeT:
MHOTOYMCJIEHHbIE CJYXKObl NMOAFOTOBKM
cneaywLlmMx CTapToB NOCTOAHHO paboTa-
11 B aBPa/IbHOM peXKMME, NPaKTUYECKU
BCE nojpasaesieHUsa NpoCUAN LONOHU-
TenbHoe (pMHaHCMpPOBaHWE M NepCoHan.
OaHako wm3HadanbHo HACA ob6ewano
LIATT/Ibl KAK CAMOOKYMaeMyto Nporpammy
no JOCTaBKe rpy30B (MaHMPOBAIOCh,
4YTO Ha noneTbl OyaeT XxBaTaTb AeEHer,
KOTOpble KOMMEPYECKME KOMMaHMU M
BOEHHble BEOMCTBa CTAaHYT NAaTUTb 3a
BbIBOA CMYTHUKOB Ha OpPOMTY).

Cnyumnocb  aBe  KartacTpodbl:
«Yennengxkep» (aHrn. Challenger,
«bpocatowmit BbI30B») — Ha CTapTe
npousowen B3pblB M3-3a JgedeKkTa

YNJOTHUTENBHOrO KO/MbLA TBEPAOTO-
NJIMBHBIX YCKOPUTENENM, O4HAKO KabuHy
C 3KMNa)KeM He pa3opBaJio B3PbIBOM,
OHM MOrn6aM, yaapuBLIMCL 06 OKeaH Ha
ckopocTtu 6onee 300 KM/ 4; «<Konymbua»
(aHrn. Columbia) — cropen npu Bxoae
B aTMocdepy M3-3a TOro, 4to Tenso-
M30/IAUMOHHBIM  CNOM  yriennacTmMka
Obl/1 MPOGUT elle Npu B3JIeTE KYCKOM
TENJION301ILMOHHOM MEHbI PAa3MEPOM C

noptdens.

ABTOp nuweTt, uYTo JedeKTol,
M3-3a KOTOPbIX MOTrMOAM  SKMMAXKM
«Yennenpxepa» 7 «Konyméum»,

o6blin mn3BectHbl HACA M KoMnaHuu
«Tuokon» (aHrn. Thiokol, npon3Boau-
TeNb TBEPAOTOM/IMBHBIX 3/IEMEHTOB)

BHUMAHUIO YATATE/IEN
«HBC>» B HOBOCMBUPCKE!

Appec pepakumum: Poccusa, 630090,
HoBocKn6upck, np. AK. JlaBpeHTbeBa, 17.
Ten./dakc: 330-81-58.

MHeHune pPeAakumMn MoxKeT He coBnagatb
C MHeHWeM aBTOpoB

Mpu nepeneyaTke MaTepuasios
ccbllKa Ha «HBC» o6a3aTesnbHa

MpaKTMYECKM C CaMOro Havasa, Ho
MX Ha3Ba/IM «MNPUEMJIEMbIM PUCKOM>.
A ewe B WATTAAX He 6blI0 CUCTEMbI
aBapUMHOM 3BaKyaLMW KOMaHAbl, €Cau
YTO-TO MOMAET He TaK: HM KaTany/b-
TUPYIOLIUXCA Kpecen, HM napallioToB
— Huyero. CTOUT Takke 06aBUTb, YTO
TBEPAOTOM/IMBHbIE 3/IEMEHTBI — 3TO
Takas WTYKa, KoTopas, ec/v YK Havyana
paboTaTb, TO BCE, A0 MOJIHOM BblpaboT-
KW TOM/IMBA: HEJb3S 3aKPbITb 3aC/IOHKY,
nepeHanpaBuTb roptodee K Apyrum
ABuratensm. ACTpPoHaBTbl MPOFrpamMbl
«Cnenc WaTtT/» 6blIM OYEHb CME/bIMM
awgbmMu. B 4yacTHOCTM, Hanpumep,
MannenH onucbiBaeT NpobieMy cC Te-
NJIOU30NALMOHHOM MNEHOM U  XPYMKUM
YrNENNaCTMKOM, CTaBLUEM 3aTeM Mpu-
YMHOM CcMepTU 3Kkunaxa «Konyméuu»,
B NnocJiefHEM CBOEM MnojsieTe B KOCMOC
Ha WaTT/ie «AT/IaHTHUC».

TpeTbe, 4YTO OT/IMYaeT aBTopa —
CEKCMUCTCKUE WYTOYKU. B KoHLE KHMIU
MannenH roBOpMT, YTO KEHLMHbI M3
oTpsAfla KOCMOHABTOB OYE€Hb CMJIBHO
MOBJIMAIM HA €ro OUEHKY KEeHLWMH
Boo6Lle, B YaCTHOCTU CU/IbHOE BO3JEM-
CTBME OKasana ero Kossera AxXyaut
Pe3Huk (aHrn. Judith Arlene Resnik):
OHM OblIM  Ha3HayeHbl C MarKom
ManneHoM BMecCTe B MX NePBbIK NoneT
B 1984-m, B 1986 roay oHa normbna Ha

«Yennengxepe».
ABTOp nMWeT, YTO MNOHAN: Y
XEHWMH eCTb CBOM MeYTbl M MNAaHbl,

OHM MOTYT TPYAMUTbLCA C MOJIHOM CaMo-
oTZayen, rotoBbl pabotath B ¢um3nye-
CKM TSXKENbIX YCNOBUAX U HE MPOCUTb
nobnaxek, HanpuMmep nNpu MMMTaLMK
BbIXOZa B OTKPbITbIM KOCMOC B 6acceinHe
UK oTpaboTKe NpM3eMsIEHUE Ha BOAY,
Korja CBepxy Ha TebA e npusemnsert-
cA napawioT. M 4YecTHO NpM3HaeTca, 4To
Ha nNepBblX Nopax B OTpPAAEe acTpOHaB-
TOB OH U Apyrue BOeHHble CKENTUYECKHU
OTHOCMJ/IUCb K FparkAaHCKMM CrneLmann-
CTaM, Mpoweawnm oTéop, 0COH6EHHO K
WECTU KEHLMHAM.

WeHHOH Jlycup (aHrn. Shannon
Matilda Wells Lucid) — Ha MOMeHT
oT60pa B oTpAA Y Hee 6bl/10 Tpoe fJeTen
— c/leTana B KOCMOC NATb pas, TPeTUM,
YyeTBepTbIM M MNATbIM pa3 6blM NOAPAA,
Ha CerofiHsl 3T0 peKops, KOTOPbIM HUKTO
He npeB3oLuen.

Cannu Pamg (aHrn. Sally Kristen
Rid) — nepBas amepuKaHKa B KocC-
Moce, neTana ABa pasa, NpUHMMana
yyacTue B paccsieOBaHUM UHUMAEHTA
c «YenneHaxepom», KCtatm, Npu HeM
BOEHHbIe, Mo npu3HaHuio M. MannelHa,
Aepkanm doHTaH CEKCMCTCKOro Kpac-
Hopeuunsa npu cebe.

AXyput Pe3HMK — npu nogaye
3asBneHna B HACA el ckasanMm, 41O
LIAHCOB Yy HEE MaJlo, pa3 OHa He MUAOoT.
JXKyanT B OTBET ObICTPEHbKO Hayuyw-
nacb BoauTb camonet. OHa noru6naa Bo
BTOPOM MoJieTe.

KatpuH CanaumBaHn (aHrn. Kathryn
Dwyer Sulliva) — nepBaf xeHWwuHa B
OTKpPbITOM KOCMOCe, TpWM MnoJsieTa Ha
waTtTnax.

Maprapet CeapnoH (aHrn. Margaret
Rhea Seddon) — Ha M. ManneiHa npo-
usBen ocoboe BrnevyaT/leHUe ee AeBS-
TMMECSYHbIM KMBOT, YNUpawowWwunca B
pPYyuYKy TpeHa)epa NnoseTHOro 3aJaHus,
JleTana B COCTaBe TPEX MUCCUM.

AHHa Ouwep (aHrn. Anna Lee
«Tingle» Fisher) — nepBas maTtb, Noo6bI-
BaBLlUAA B KOCMOCe, OAMH noneT.

Mexay Tem, no MHeHuio M. Man-
NelriHa, camble KacCHble PeMMHUCTKU

OTneyartaHo B TMnorpabum
OAO «CoBeTcKaa CU6Mpb>

MoanmcaHo K neyatn 12.07.2017 r.
06bem 2 n.n. Tupax 1500.

MeproAMYHOCTD BbIXOAA ra3eTbl —
pas B Hefesio

630048, r. HoBocubmpck, ya. H.-JlaHuerko, 104.

CTOMMOCTb peKJiambl: 65 py6. 3a KB. CM

& Hauka 8 Cusupn

B €ro onucaHuMM — Te, Haj KOTOpPbIMM
MOXHO CEKCMUCTCKM MOLLYTHTb.

YeTBepToe, YeM Bbigenaetca Mamnk
ManneiH — nNpoCTOM WM KMBOM A3bIK.
34eCb HeT CKy4HbIX 060pOTOB MU YTO-
MMUTENIbHbIX TEXHUYECKUX OMUCAHUM,
BbICOKOMapHbIX dpa3 M AJIMHHBIX Npej-
JIOKEHWM — TOJIbKO 06blYHasA YesioBeye-
CKas nctopmsa. byato cuanwe y KocTpa,
a TBOWM TOBapwLy Mo NoXoAy, BbiNMB Yatko
CO CryLIEHKOM M YKa3biBas Ha 3Be3ay B
HeGe, roBopuT: «Xe-xel, A BUAEN ee
ropaszo 6auxe, Yyem Tbi». Jymato, 370
3ac/lyra Kak aBTopa, TaK U NepeBogum-
Ka poccuicKoro Tekcta Urops Jincosa
u peaakTopa Po3bl MUCKOTUHOM.

M HakoHeL, riaBHOE, YeM Xopolla
3Ta KHMra, — MCTOpMUS, OT KOTOPOM
HEBO3MOXHO oTopBaTtbcA. Korga Maik
MannenH 6bln ManeHbkum, CCCP 3a-
NycTMA NEPBbIM CMYTHUK, a Korga OH
BbIpOC — /IOAM YKe NeTasiM Ha opeuTy
Mo HeCKOJ/IbKO pa3s B roj.

YaMBUTE/IbHbIE TEMMNbl pPa3BMTUA
TEXHWKM, MPUMEPLI CMENOCTU U JIO6BMU
K paboTe M HEeMHOro CTaHOBJEHWA W
yKpenaeHma (eMmMHM3Ma B OJHOM OT-
JeNibHO B3ATOM OTpAje acTpoHaBTOB
(xoTA A 4O CMX NoAO3peBato, YTO aBTOpPa
3aCTaBMIM HanMcatb MPO KEHLWMH M3
COO0GpPaXKEHMM  MOJIMTKOPPEKTHOCTM).
310 ucTopuAa nporpaMmbl  «Cnemc
WaTtTn», MCTOpMA 4YeNoBeKa, KOTOPbI
NpoBeNl B HEM MHOro JieT, caguica B
Kopab/ib, 3Has O €ro KOHCTPYKTMBHbIX
HejocTaTKax.. HO, npexJae BCero,
JIO6UA KOCMOC. ITO MUCTOPUA O KOCMOoCe
CO BCEM €ro CMEPTOHOCHOCTbIO U OAHO-
BPEMEHHO KpPacoToM.

lOnua NosgHAKoBa
PucyHKHM aBTOpa

AHOHC

BbILL/IA KHUTA
«BbIZAIOLUMECS
HOBOCUBUPLIbl>

B ucmopuko-6uozpaguye-
CKOM cbopHUKe nosecmsyemcs
0 /004X, YbU UMEHa CKpblsa-
JIUCb NOO 2puUPoM CeKpemHo-
cmu, a ucmopuu yxe u3secm-

HbiX Odeamesieli  JONOJIHEHbI
HOoBbIMU Cf)GKmGMU.

B nepByio KHury 6uorpadmu-
yeckoro cbopHMKa  «Bblgarowmecs
HOBOCMOMPLbI» BOWJO 14 O4YepKoB.

JTO MHTepecHble W Mo3HaBaTe/bHble
KM3HeoNnucaHMa naen, 4YbM Cyabbbl
6bl/IM HEpa3pbIBHO CBA3aHbl C MCTOPM-
en passutua HoBocuGUpcka. 3aechb
CobpaHbl UHTEepeCcHble PaKTbl U3 KM3HK
TaKMX M3BECTHbIX MEpPCOH, KaK BuKTOp
TonokoHckun, Fepw bByakep, tOpun
Maranud, EBreHun MewankuH. Takxe
06L1eCTBEHHOCTM MpeACcTaB/ieHbl HOBblE
umeHa: AHaTonun BeTowkKo, Bragumup
lFaricnep, Hukonan [pokoneHKo u
Apyrve — Te, KTO AaN HaleW CTpaHe
HaJeXHY 060pOHY.

BBoAs HOBble MNEPCOHbI, aBTOPbI
XOTAT BOCCTAaHOBMTb  MCTOPUYECKYHO
CnpaBea/IMBOCTb M NOKasaTb, YTO «Ha-
paBHe C NOAMTMKaMM, YYEHbIMM, Bpaya-
MU U XYJAOXKHMKaAMM MOTYT CTOATb U Te,
KTO M306peTan opy:Kue Ha 6s1aro Mmpa
U NPOLBETAHWUS CBOEM CTPaHbl».

Co6. UHp.
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