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OT pepakumm

[lepen Bamu BTOpPOJI HOMeD, ITOCBSLIEH-
HBIIt KOCMOCY. B HeM MbI TogpoGHee
IIOrOBOPYM O TOM, UTO HaM OJI3KO

U B IPSIMOM, " B IEPEHOCHOM CMBbICJIE.
ConHevyHas cucTeMa.

Bce yaiie MbI CIBIIIIMM O HEOGXOIUMOCTH
0CBaMBaTh IPYTHME TUIAHETHI, U PUITIbMbI
PO KOJIOHM3AIUIO HE KAKYTCSI TAKUMU
VK paHTacTHUecKMM. Beceppes 06Cyk-
Jal0TCs mocesieHust Ha Mapce, SITOHCKIe
y4eHbIe 3aITyCTU/IN IIePBbIVi KOCMUYECKMIT
audT A5 ucneiTauuii, B Kurae mianupy-
10T 063aBeCTMCh COGCTBEHHO CTaHIIMEN!,
a JIyHa BooGIIle pacCMaTPUBAETCs KaK
Oymymmii «(popIIoCT» 3eMJISIH.

BmecrTe ¢ BompocamMy HayYHOT'O M TEXHU-
YeCKOro XapakTepa BO3HUKAIOT U 3TUYe-
ckue. CMOXKeM JI Mbl COXPaHUTD 6e3-
HaLIMOHA/JILHOCTh KOCMOCA, CMOYKEM JIN
He IeTUTb KOCMOC Ha cdepsl BAUSHMUS,
CMOYKEM JIM OCTAThCS 3eMJISTHaMM ?
Vcrieem /i BbIpaboTaTh €IMHYI0 TAKTUKY
paHbllle, YeM IIepBblii YeJI0BEK MOJIeTUT
K IpyTroii riaHeTe? Tak MaJio OTBETOB

M TaK MHOTO eIlle TPeICTOUT PabOThI.



[naBHbIi pepakTop
AHHa [13apaxoxoBa

HayuHblit pepakTop
TaTbsiHa HebonbcuHa

[u3aiiH, BepcTka

W UAIOCTPaLMu
Exkatepuna bnyauasg,
OMmMa bypnsesa,
AnekcaHgpa Kybnukosa,
EneHa XaBuHa,

JTrob6oBb ApolunHckas,
Lion on helium

Mdortorpad
Esrenni MeneBnH

KoppecnoHaeHTbI
AHppeit babéHbiwes,
M3abenna 3aTuksH,
Mnba KabaHos,

Acsa Makaposa,
Buktopus Makcumuyk,
Bsiuecnas MeuepuHos,
AHacTacus Mutbko,
BepoHuka Pouesa,
Anactacus CBapoBckas,
Buktopus Crenbmax,
Anekcent TUMoLLIEHKO,
OMuTpuit TpyHUH,
Oner ®es,

Enena XaBuHa,

Kcenus LiBeTkoBa,
KoHcTaHTHH LeByeHko

KoppekTtop
HOnus bonpbipesa

Cope

N2 3 (1954) 2018 roa

HOBOCTMU 4

HoBoctu Hayku 4
HoBoctu By3a 6
M®TU B CMU 8

OBPA3OBAHME 10
Kappbl pewator Bce 10
Kak Ha ®u3texe byayT rotoBuTb
yuntenen hUsnku

WUpem Ha pekopp 12
UTorv npnemMHON KamMnaHuu

OTKPbBITO 14
TexHonoruu 14
JNeKTpOoHHas XanobHas KHura

MdyHpameHTanbHasa Hayka 15
MoTTOBCKMI Nepexop,
3KCNepuMeHTaNbHO

®dDyHpamMeHTanbHasa Hayka 16
CBepxnpoBoauMOCTb NPOTUB
dbeppomarHeTMsMa

MeauvumHa 17

MarHuTHblE MUKPOLUCKM

LSS UCCNEef0BAHUS BHYTPEHHUX
OpraHoB

MeauumHa 18
AHTUTENa U3 NONUMEPOB

Buonorua 20
bakTepunodaru npoTms

buonorua 21
A4 Kak ekapcTeo

FMABHOE 22
Laru B Kocmoc 22

AsToCcTONOM

no ConHeuHoit cucreme 24
Muccum npouwnsble,
HacToswMe u byaywme

M3HyTpH 30
Kak yctpoeHbl NASA n ESA

JlyHHas roHka 34

«BeHepa-[I» 36
MepBas [onroxmByLLas
muccus K Benepe

LiseTokoppeKuusa 1 npe-npecc

Makcum Kynepma

2



40 MbI 6yaem nccneposatb Mapc
42 Kocmuueckmit dustex

46 13 TeopeMa 3TUKH
lpaBuna noeeneHns B KOCMOCe

50 MHEHME
Tpu cTonna HayKku: nonynspmsaums,
cBo6oaa n nosepue

56 AKTYAJIbHO
«KocMoc — pabora, rae HyXHO
TPYAUTbLCSA, POMAaHTUKU B HEW HeT»
KoMMmepueckuit kocmoc B Poccum

60 CBOMMM INMA3AMMU
Benkun — Hawe Bce
Kak yctpoeHa nabopatopus
CTPYKTYpPHOrO aHanu3a
U UHXMHUPUHIA
MeMOpaHHbIX CUCTEM Ha
dusTexe

66 MHTEPBbLIO
CnyyaitHblii KOCcMOC
Paccka3biBaeT MHxeHep-
KOHCTPYKTOp AnekcaHap
Xoxnos

68 BACKGROUND
Maruueckuit pycckuin
anmas B lapsapae
Mwuxaun JIyKuH, ognH
U3 CaMblX TUTYNOBaHHbIX
y4eHbIX COBPeMeHHOCTH

70 INMHOCTDb
DU3nK M AMpUK
AnekcaHgp OuannneHko, HapoaHbI
apTuct Poccum

74 NICTOPUA
PoxpeHHan B noasane ®usrexa

78 PA3BOP NOJIETOB
Yenosek-mypaBein
M KBaHTOBas ¢u3mnKa

80 DOTOXPOHMUKA

Pektop MOTU
Hukonan Kyopssues

MpopekTop no Hay4HO
pa6ote n nporpaMMamM
pasBuTuA

Butanuit baraH

HavanbHuk
npecc-cnyx6e1 MOTU
Anéna lynancosa

JKcnepTHbIi coBeT
Hukonaw [opbkaBblii,
Muxaun MBaHoB,
Aptém OraHos,
Anekcanpp PoauH,
Omutpuin Tutos

e-mail pepakuun:
zn@phystech.edu

MoanucaHo B nevatb
27.09.2018
Tupax 999 3ks.

OtneyvaraHo B TMNorpacum
«Cutu MpuHT». . Mockaa,
yn. LlokykunHa,10/41

Mepenevatka MaTepuanos
HEeBO3MOXHa be3
MUCbMEHHOTO pa3peLleHus
penakumu xypHana.

MHeHMs 1 BbICKa3bIBaHMS,
onybankoBaHHble

B MaTepuanax xypHana
«3a HayKy», MoryT

He coBnagaTth C NO3MLMEN
penakumm.

0O6nosKa co3naHa
EneHon XaBuHom
n EBreHunem lMeneBuHbIM.

3



SA HAYKY 2 HOBOCTI HA

CBEPXNMPOBOAMMOCTD
nPU -13°C

Cpas3y /iBe IPyIIIbl YUeHbIX O6HAPY-
KUK, UTO TUApUy naHTaHa LaH
CTaHOBUTCS CBEPXITPOBOJSIIVM IIPU
PEKOPAHO BBICOKOI TeMITepaType.
[lepBas rpymria yTBepKaaeT, 4TO
TeMIIepaTypa repexosa B CBepXIIpo-
BOJISILIIEE COCTOSTHUE COCTABJISIET

T, = 215 K (-56°C). Bropas rpynna
3asBJIsIeT O ellie 60JIbIlIell TeM-
nepatype — T = 260 K (-13°C).
IpaBna, B 000MX CIy4asx 06pasibl
ObUTM TIO, IaBJIEHMEM B MULTVIOHBI
aTMocdep. ITO OTKPBITHE BIIEPBbIE
TOATBEPL IO Teoputo Murnana—
dnmuambepra (Migdal-Eliashberg
theory), KoTopasi OGBSICHSIET SIBJIEHUE
BBICOKOTEMITEPATYPHOI CBEPXITPOBO-
IMMOCTU CBSI3bIBAHMEM 3JIEKTPOHOB
B TIapbl 3a cueT 06MeHa GOHOHAMMU.
OHa rpe/cKasbIBaeT, YTO MPU TOCTa-
TOYHO BBICOKOII 9Hepruu (POHOHOB

U OCTATOYHO CUITbHO CBSI3U MEXIY
(oHOHAMM U IEKTPOHAMU KPUTH-

© discover24.ru

XU3Hb

HA NMNAHETAX-OKEAHAX
HexkoTopsle BOIHbIE MUPBI — 9K30-
[IJIAaHEeTBI, UbsI IOBEPXHOCTD L[@TNKOM
MOKPBITA OKEAHOM, — MOTYT ObITh
TIOTEeHI[MATbHO IPUTOHBI 1)1 JKU3HH,
TOBOPUTCS B CTAThe, OMyOIMKOBAHHOI
B XXypHase Astrophysical Journal. He-
CMOTpS Ha TO, UTO Ha HUX He paboTaeT
TIPUBBIYHBIN 7151 3eMJIM TeOXUMMU-
YeCKMii UKL, OHM BCe PABHO MOTYT
MO PXKUBATh CTAOVIIbHBIN KIMMAT.
Actponomsl nBuH Kaitt (Edwin Kite)
13 UMKarcKOro yHUBEpPCUTETa U DPUK
®opp (Eric Ford) n3 YauBepcuTeTra
urraTa [leHCW/IbBaHMS TTPOBEIM KOM-

MBIOTEPHYI0 CUMYJISIIIUIO 3BOTIOIUNA
BOJIHBIX MUPOB. McciegoBaTenu cMo-
TPeJu, HACKOJIbKO YCTOWYUBBIM OyIeT
KJIMMAT Ha ThICSTYaX CIyyaifHoO creHe-
PUPOBAHHBIX ITUIAHET, BPaIAOIMXCS
BOKDYT 3Be3[, MoXoxux Ha ConHLe,

a TIOTOM OIIpefesisiu KITIueBbie
XapaKTepUCTUKU, KOTOPbIe TI03BOJIS -
10T He6eCHOMY TeJy MOJAEePKUBATD
TIOIXOASIIIYIO 1JIs 5KM3HU TeMIIepaTy-
PY BOIbI 6oJsiee MUWUTUAP/A JIET.

«K HalemMy yIouB/IeHMIO, MHOTHE U3
MMPOB OCTaBaIUCh CTAGMIbHBIMMU 6O-
Jlee MWUTMAPZA JIeT Oiarofaps c4acT-
JIUBOMY CT€UeHMIO 0OCTOSITeNbCTB. MbI
TMIpeJIoaraeM, UTo OHM COCTABIISIIOT
0K0710 10 TIPOLIEHTOB OT OOIIETO YMC-
J1a», — KOMMeHTupyeT Kaiirt.

HecmoTpst Ha TO, UTO UCC/IefoBaHMe
MIPOBOIMIIOCH 1S TIJIAHET, Bpallia-
IOIMXCST BOKPYT COTHIIETIONO0OHbIX
3Be3[, IoyueHHbIe Pe3yabTaThl
MOTYT OBITb CITPaBeJIMBbI U JIJIST Kpac-
HBIX KapJIMKOB, I10JIaraloT aCTPOHOMBI.

yeckas TeMIlepaTypa CBepXIpoBO-
IHMKA MOXeT 6bITh OUeHb OOJIBIIIOIN.
Hampumep, yrBepkmaeTcs, 4To
MeTa/UTMIeCKNit BOIOPO]I, ITlepexo-
IUT B CBEPXITPOBOJISIIIEE COCTOSIHME
pu TeMnepaType okoso 200-

400 K v maBieHUy MOpsaKa 5 MULIN-
0HOB aTtmocdep.

®oTo o6pé3ua A. Drozdov et al.

TAWHA KPATEPA

B CUBUPU

3araiouHbIit KpaTep, 06HAPYKeH-
HBIi1 Ha MOIyOCTpOBe SIMan B uioje
2014 ropga, 06pasoBajics B pe3yibTare
KPUOBY/IKaHNYECKOV aKTUBHOCTH,
BBISICHW/IV YUeHble. Takue KpaTepbl
BCTPEYaoTCsI, KaK IIPaBujIo, Ha ApY-
T'UX IJIaHeTax. HpI/I OUYeHb HU3KUX
TeMITepaTypax KPUOBY/IKAHbI U3BEP-
ralT BOAY U Ipyrue XxumMmuueckue coe-
OVHeHWd, HallpuMep, MeTaH 1 aMMMU-
dK, B pa3HbIX arperaTHbIX COCTOSIHUSAX.
B cioe 3eMHOI1 KOpBI, TIe OCHOBHOE
IIopom0006pasyloliiee BelecTso — Jief,
TOKE IMPOXOIST 6BICTPOTEKYIIVIE T'e0-
JIoTMYeCKyMe TIPOLiecChbl, HO IO CUX 0P
MX HEe PacCMaTPUBAIM KaK TPUMEPbI

KpuOBYy/IKaHu3Ma. Kparep HeusBecT-
HOTO IPOUCXOKAeHMs B 30 Kno-
MeTpax oT 6a3bl HeTeJOOBITUNKOB
BoBaHEHKOBO OGHAPYKMUIIY MUATIOTHI
BepToneta. OH MpeCTaBIsI coO60ii
KPYITHYIO BOPOHKY B 3€MJIe C OTBEC-
HBIMU CTE€HaMU U BOJO¥i Ha THe.

NMATEHT AN9 BYAYLIEro

Jlenrmiopa—-bnomxkeTT. [IpermMy1ecTBa HOBOV TEXHOIOTUA

Vuenbimu CaHKT-I1eTepOyprcKoro aleKTpOTeXHUUECKOTO
yHuBepcuteta «JITU» 3amaTeHTOBaH YHUKAIbHbIN CIIOCO0
repmeTy3anyy IOBePXHOCTY HAHOIIOPUCTHIX MaTepuanos
METOA,0M MOJIEKYJ/ISIPHOTO HacslanBaHusl. OH MOIXOOUT

LIS CO30,aHMsl HAHOpPa3MePHbBIX MHTerPalbHbIX CXeM HOBOI'O
TIOKOJIEHMSI. YUEHBIM YIalI0Ch Pa3paboTaTh METO/I, OCHOBaH-
HbIJl Ha IJIaHapU3alyy IOBEPXHOCTU U 3aKPbITUM HAHOIIOP
6e3 VX 3aI0THeHVSI TUTEeKTPUKOM C MICIIO/Ib30BaHNeM
SKeCTKOLIEITHBIX [IOJIMUMII0B, HAHOCUMBIX I10 TeXHOIOI MY
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IUIsl IPUMEHEHsI B HAaHO3JIEKTPOHMKE OYEeBUIHbI: ITOTyJae-
Mbli1 HAHOC/I0€BO¥ TJIaHAPU3UPYIOLIMIA M30TUPYIOLINIA CJI0H
YIOBIETBOPSIET TPEOOBAHUSIM K MPEETbHO AOMYyCTUMOI
TOJLIVHE OU3TEKTPUKA, HE OKa3bIBAET TIOBPEXKAAIOIIETO
BO3[IEICTBMS Ha BCIO CTPYKTYPY U o6ecIieunBaeT Tpebyembie
YaCTOTHbIE CBOICTBA. Biaromapst MCIoOIb30BaHMIO MTPELJIO-
SKEHHOTO CI10c00a CTa/I0 BO3MOXKHBIM HApaIIXBaTh GbICT-
POIENCTBIUE U TUIOTHOCTD YITAKOBKY MHTEIPAbHBIX CXEM
HOBOTO MTOKOJIEHUS.




© Kim Shifflet / NASA

KOPABJ1Ib HA MAPC

Cnenymamctsl HACA
TOTOBSIT KOCMUYECKUIL
anmnapat «OpuoH»

K TIepBOii 6eCIMIOTHOMI
muccum. «OpuoH» SB-
JISIeTCsI MHOTOLe/IEBbIM
M YaCTUYHO MHOTOpa-
30BbIM TPaHCIIOPTHBIM
KOCMMYECKUM KopabieM

CIHIA. OH pa3pabaTbIBa-
ercs ¢ cepeayHbl 2000-x
TOZIOB Y MTpeJHa3Ha-
YaeTcsl 411 [OCTAaBKU
noneii u rpy3oB Ha MKC,
LIS TIONIeTOB K JIyHe 1 K
Mapcy B JanbHeem.
Bo Bpems pa3Be[ibl-
BaTeIbHOI MUCCUU

«Opuon» Gyzer 3ary-
nieH Ha pakete HACA

U OTIIPAaBUTCS IPUMEPHO
Ha 64 000 k™ 3a mpe-
nenbl JIyHbl. Bo Bpems
MepBOJ MUCCUU BOKPYT
JIyHBI MHSKEHEPBI OYIyT
CJIeIUTH 3a TeM, KaK
cucreMbl «OproHa»
paboTaoT B YCIOBUSIX
TTyGOKOT0 KOCMOCA.
TerutoBoI 3KpaH NOKEeH
BbIJIeP>KMBATh TeMIIepa-
TypsI 10 5 000 rpamycoB
nio @apeHnreiity. OH $1B-
JIIeTCSI CAMBIM OOJBIIUM
TeIUI03aLUTHBIM 3Kpa-
HOM, pa3paboTaHHbIM
IIJISI MMCCHUIA 110 TilepemMe-
IIEHNI0 aCTPOHABTOB.

© vetsuppliesmag.com

KMNNEP -
Ang CYNEPBAKTEPMM
Kuraiickmne menuku paspaboTann
TIperiapar, ClIOCOOHBI YHUUTO-
JKaTh B OPTaHM3Me CyIiepOoakTepui,
YCTOI‘/J[‘{I/IBbIe KO BCeM BugaM aHTU-
61oTMKOB. HOBOE CHHTEeTMUYEeCKOe
JIEKapCTBO CO3/IaHO Ha OCHOBE YK€
OJAaBHO M3BeCTHOI'O aHTI/IGI/IOTI/IK&
anb6OMMIIVIHA, KOTOPBIN 10 CUX ITOP
NpUMEeHAIN OJI5 JIeUeHUS ITHEBMO-
HUM U KeJTYyAOUYHO-KUIIEYHbIX 3a-
6oneBanmii. I[1o cioBam cosmartesieii,
JekapcTBO 3(pPeKTUBHO paboTaeT
Jake Ipy BBEIEHNUM B OPraHu3M

B MaJIbIX NO3axX.

KOCMMUYECKMHU NMUOT

© 3dnews.ru

SINOHCKMe uccaenoBaTenn u3 YHUBepcuTera
Cupsyoka NpoBeAyT UCIIBITaHMS IPOTOTUITA
KOCMMUeCKOro JudTa. YCTPOIICTBO YKe OT-
MpaBJieHo Ha opouTy. KoHIeniiust TOBOIbHO
MpOCTa: KOCMMYeCcKasi CTaHLIMS Ha T€OCMHXPOH-
HOIi Op6UTe MPUBs3aHa K 3eMJIe C IOMOIIbIO
CTPYKTYPbI pacTskeHMsi. OCHOBHOJ KOMITOHEHT
YCTPOJCTBA — MIPOYHBIN TPOC, KOTOPBIN TSHET-
cs1 oT noBepxHocT 3emin. [1o Tpocy nepeme-
11aeTcsl rpy30BOit MOAbeMHUK.

VH>keHepbl CO3[,a1y POTOTHUII, IPESCTAaB-
JISTIOIIMI CO00J1 HeGOMbIIION SIIMUK C MOTOPOM
pasmepoM 6 Ha 3 Ha 3 CAaHTUMMETPA, a TaKKe
10-MeTpoOBbIit Kabenb, HATSHYTbI MEeXIY BY-
MsI HEGOMbIIMMMY CITyTHUKAaMU. MUHU-TUGT By-
IeT TIepeMeIaThCs 0 Kabesio OT KOHTeltHepa
Ha OJTHOM U3 CITyTHUKOB. «JTO OyIeT IepBblii
B MUpe 3KCIIEPUMEHT IT0 ITPOBepKe NBUKEeHMSI
mmdTa B KOCMOCe», — cKa3asl IIPeICTaBUTENb
Ipecc-cIysk6bl YHUBEPCUTETA.

noYTU 50 O

B3PbIBOB

B AOpPaX Maj1lakKtnK

3adpUKCUpOBaNm

aCTPOHOMDbI 3a o

© russianspacesystems.ru

3ALLUUTA OT XAKEPOB
WuxeHeps! «Poccniickmux Koc-
MMUYECKUX CUCTEM» paspaboTain
CIOCOObI MOBBILIEHNS HAIEXKHO-
CTY pabOoThI ITI00A/IBHOI CITYT-
HMKOBOJ rpynnmpoBku. OHa
TIOJTYYUT PSIJT XapaKTePUCTUK,
CBOJCTBEHHBIX CETOHSIITHEMY
MHTepHeTy. Bce naHHbIe OymyT
repenaBaTh eIVHBIM IIOTOKOM
yepe3 MarucTpaabHble paguo-
nuHun. I HUX Tpejiaraet-

€SI KOHIETILIVS TIOCTPOeHUST
VPN-TyHHeeil ¢ IpMMeHeHeM
ajaropuTMa 3aKphITHS MHGOP-
maunu. [JaHHbIe pa3aensoTcs
Ha JIBa MOATIOTOKA, KOTOPbIe

«MEHSIIOTCSI MeCTaMM» MeKIY
co607t. Pacum@poBbIBalOTCS OHU
C TIOMOIIBI0 CTIeI[MATBHOTO KITIO-
Ya, KOTOPbIi TakKKe ITOCTOSTHHO
MeHsieTcsl. BpeMs neiicTBus
KJ/II0Ya PaBHO NI€PUOAY, KOTOPBIN
YYTb MEHbIIIe PaCUeTHOTO Bpe-
MeHM B3JIoMa Kiioua. Paspabot-
YUKU NIPEeTYCMOTPENIN U BO3-
MOYXHOCTb MacCOBOTO BbIXOZa

U3 CTPOSI CITyTHUKOB. CucremMa
CMOKeT paboTaTh Jake IIPH I0-
soMke 6osee 50 % OT cocTaBsi-
101X ee amnmnapaTos. «Cdepa» —
Ha3BaHMe POCCUIICKOTO IIPOEKTa
r7106aIbHO CITYTHUKOBO
CUCTEeMBbI CBSI3U, BK/TIOYAloIet
He MeHee 600 HEOOIbIINX alllla-
paToOB Ha HU3KOI OKOJI03€MHOI
opb6uTte. HamepeHue co3iath
cucremMy 6bL10 BbICKa3aHO Poc-
KocMmocoM B KoH1le 2017 ropa.
Kpome ripegocraBieHust CBI3U

¥ pa3fauyu MHTepHeTa, CTyTHUKU
CMOTYT JlefiaTh CHUMKMU 3eMHOI
TIOBEPXHOCTH.




A HAYKY 2 HOBOCTW MOTW

HOBAS
JIABOPATOPMA

OVIBT PAH oTkpbiBaeT Ha 6a3e
M®TU nabopaTopuio pusmku ak-
TUBHBIX CPEJ] ¥ CUCTEM COBMECTHO
¢ HUU s3nupemMnonorum u MUKpO-
6uonoruu um. H. ®. Tamanen. Oc-
HOBHBIM HaIlpaBJIeHNEM PabOThI
nabopaTopuM CTaHyT COBMECTHBIE
MEKIUCIUTIIHAPHBIE IPOEKTHI,

aKTMBHBIE CPeJibl CAaMOJi pa3HO
npupoppl. Ilo MHeHMIO 3aMeCcTu-
TeJIsl 3aBe/yIolero jabopaTopueii
TatbsiHbI BacuibeBoit, 00benu-
HEeHUe yYeHbIX Ha 6a3e Ddusrexa
TIOCTY3KUT XOPOILIMM CTAPTOM JJIst
HOBBIX OTKPBITHIA. JlaGopaTopust
oTkpbiBaeTcss B MOTU B pamkax
OTKPBITOr'O KOHKypCa Ha co3faHue
aKazieMnuecKkux j1aboparopuit

KOTOpbI€ IMO3BOJIAT UCC/IeJ0BATh

MUMEHEM ®OU3TEXA

B sTom romy EBpomneiickoe dusnueckoe o61ecTBo coBMecTHO ¢ PAH yu-
penunio CBOIO BBICIIYIO HAarpaay U Ha3BaJlo ee B UeCTh (pu31UKa-TeopeTnka,
BBIMTYCKHMKA U podeccopa Pusrexa Bnanmnena Jletoxosa. [Ipemust 6ymeT
MIPUCBAMBATHCS YUYEHBIM 33 UCKIIOUUTEIbHBIE JOCTVKEHUS B 06/1aCTU
B3aMMOZEeICTBYS JIa3€PHOTO U3JTyYeHMSI C BEIeCTBOM. JTO IPU3HAHNE
BhIZIAIONIerocst Bkiaga BinanuneHa JleToxoBa B pa3BUTHeE JIa3epHOI GU3UKY,
B YaCTHOCTH, CIIEKTPOCKOIMM aTOMOB ¥ MOJIEKYJI, JIa3€PHOM MaHUITY/ISILIUA
aToMaMy, a TaKKe M3ydeHMe MPOLeCCOB B CUIIbHBIX MOISIX.

COBMECTHO C MHCTUTyTamu PAH.
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MEXAYHAPOAHbIA
onbIT

Ha ®u3sTexe noaBenu UTOTU BTOPOI
ouepeny OTKPBITOrO KOHKYpca Mo
0TOGOPY YUEHBIX C OTIBITOM MeXIY-
HapOAHO paboThl. COTPYIHUKAMU
pasnuuHbIX Jabopatopuii MOTU
crany AHnpeit EBIIOXMH U3 fenapTa-
MeHTa HaHOTexHOoJIoruii JlazepHOro
ueHTpa 'anHOBepa (l'epmanus),
Bnagumvup Kaiinames u3 FOskHoTO (e-
nepanbHOro yuusepcurera (Poccus),
FOnuit Posen6epr n3 MeMopuaabHOTO
OHKOJIOTMYECKOTO I[eHTPa MMeHU
CnoyHa (CIIA), EBrennii MouceeBua
Tynbumckuii u3 JlecTrepckoro yHu-
BepcuteTa (Benmkobpuranust) u Oner
®aTbsiHoB 13 KanudopHuiickoro
TexHo/ornyeckoro uHcruryta (CIIA).
TpeTbst ouepeqb KOHKypca GyeT mpo-
BOAUTHCS € 1 OKTAGDS 110 30 HOSIOPS.
MepormpusiTie IpoBOAUTCS B paMKax
peamm3anuu [Iporpammsl 5—-100.
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HEAETCKME NOBEADbI
Poccuiickie MIKOMbHUKY B OYEPE[-
HOI1 pa3 JoKa3aau, YTO UX I10 TIpaBy
MOYKHO Ha3BaTh CAMbIMU YMHBIMU
LWKOAbHMKaMy mupa. Ha MexnyHa-
ponHoI husnyeckoit omumnuaie

B JIrccabGoHe Hallly TapHU 3aBOEBaIU
YyeThIpe 30JI0ThIX MeIaau U OOHY
cepebpsiHyI0. 30/10TO B3suIM BstuecsiaB
Kysueros, I'puropmit Bo6kos, Cta-
Hucnas [anaes u 3axap SIkosieB. Ce-
pebpSIHYI0 MeasTb MOy AJleKkceit
ymkuH. T'puropuit Bo6koB 3aHs1
abCoMIOTHOE BTOPOE MECTO, YCTYIIUB
WKoAbHUKY U3 Kntas. Takke I'puro-
Wil OMyYnsI ClielaabHblii IPU3 3a
JIyJYIINIi pe3yabTaT Cpeny eBpomnesi-
CKMX YYaCTHUKOB. A Ha MexxayHapo/i-
HOJI MaTeMaTU4eCcKoi oIMMIIuae
Hala cOopHast B3s1a IISITh 30JI0ThIX
(Mapat A6apaxmaHoB, ApTyp I'epacu-

CbopHas Poccuu no gu3uke

MeHKo, Bnagumup Iletpos, CTaHuc-
naB Kpeimckuit, Erop Psi60B) 1 omHy
cepebpsayio (Cepreit JIVIMHIH)
Mepanyu. OIM4ImIach poCCUiicKasi Ko-
MaHa ¥ Ha MeXTyHapOoaHOM OJTM-
nuase 1o uHdopmaTuke B IOHUN.
B o61eM MefaabHOM 3aueTe Poceumst
3aHsi1a 4-5 mecto. C 30/10THIMU Me-
JaasiMM 3aBepIIIY COPEBHOBAHMS
Pama3zan Paxmaty/uint 1 Bnagumup
PomanoB. CepebpsiHbie Meaanu
BbIMTpaIy Muxana AHOIIPEHKO

u Erop JIndaps. B aToM rogy c60psl
repeq, 3TOi ONVMMIIUAA0I BIIEpBbie
npoxopuiu B creHax MOTU. Kpome
cOOpHBIX 10 MH(DOPMaTHKe, PusNKe
¥ MaTeMaTuke, Ha ®usrexe TpeHMU-
PYIOT c60pHYIO K MeXIyHapOIHO
eCTeCTBeHHOHAy4YHOJ onuMnuaze
IOHMOPOB, ITOATOTOBKA K KOTOPO¥t
HaYyHeTCs B OKTSIOpe.




NMPU3HAHME 3ACNYTr

B sTom ropy naypeatamu
T'ocynapcTBeHHOV IpeMumn
Poccuiickoit @enepauym

B 00/1aCTY HAYKU U TEXHO-
JIOTU1 cTanu rmpodeccopa
M®TU: akagemux PAH
Muxann Anbumos u uie-
HbI-KOPPECIIOHeHThI

PAH Anexcanzap Ynbucos
u Cepreii 'pomoB. CoTpy/-
HuKM Kadenpsr Gusuxku
CYIIPaMOJIEKYISIPHBIX
cucTeM ¥ HaHOQOTOHUKI
paspabortaiy GOTOaKTUB-
HbIe CYTIPaMOJIeKY/ISIpDHbIe
YCTPOJCTBA M MallIMHbL.
PaboTbl OTKPHIBAIOT HOBBIA
YHUKaJIbHBIN K1acc GoTo-

aKTUBHbBIX COeIMHEHUIA,
a Takke OMMMUCHIBAIOT 3aKO-
HOMEPHOCTU CaMOCHOPKU
B Pa3HOOOPa3HbIE TUITBI
(boTOaKTMBHBIX CyIIPaMO-
JIeKYJISIPHBIX KOMIUIEKCOB.

M®TU B PEUTUHIAX

dtum ietom Pu3Tex nmomnasn cpasy B TPU pPeNTUHTA.
Bpuranckuit skypHaa Times Higher Education ormy6iu-
KOBAJI CIIMCOK BeIyIIUX YHUBepCUTeTOB EBpasuiickoro
permoHa, rae MI'Y 1 MOTU 3aHs/1M IepBOe U BTOpoe
MeCTa COOTBETCTBEHHO.

B [llanxajickoM akajieMU4eCcKoM peiiTUHTe YHUBEePCU-
TeTOB MMpa Pu3Tex BIepBble BOIIeNI B OCHOBHOM CIMCOK
Ha no3utuu 401-500. Bonee mosyTopa ThICSY YHUBEP-
CUTETOB GbLIY OIIEHEHBI TI0 KOUYECTBY COTPYIHUKOB
U BBIITYCKHMKOB, CTAaBUIMX JlaypeaTamyu HobeneBcKoii M
OuILCOBCKON IPEMUM; YUACTY COTPYLHUKOB, BXOASIINX
B CITKCOK HaMboJIee NUTUPYEMbIX YUEHBIX MUPA, & TAKKE
KonmmuecTBY craTeii B Nature, Science 1 B Apyrux BbICOKO-
LUTUPYEMBIX KypHaJIax.

Pepaxuust oTeuecTBeHHOI Bepcuu kypHana Forbes
IpefcTaBuIa IIePBbIii COGCTBEHHBII PEATUHT YHUBEP-
cuTeToB, rone MOTU 3aus TpeTbe MecTo. PaHxupys
yueOHbIe 3aBeJleHSI, COCTABUTEIN YUMUTHIBAIY KaueCTBO
00pa3oBaHMsI, HAYYHO-UCC/IeJOBATeNbCKYIO, MEXIyHa-
ponHYI0 U GMHAHCOBYIO AesITeTbHOCTb,  TAKKEe OLIeHU-
BaJI KapbepHbIe MepCIeKTUBBI yUaluxcs. B ceHTs16pe
THE Taxoke onmy6IMKOBa PEATUHT IyUIIUX YHUBEPCUTE-
TOB MUpa, Kyna ®usrex Boiuen Ha mo3umusax 251-300,
Kak " B IIPOILJIOM TOAY.

NMOBEADbI

OTKPbITbIA CTYAEHYECKVUA YEMIMUOHAT
POCCUMCKOIo CTYALEHYECKOIO CMTIOPTUBHOIO
COIO3A NO UTPE IO

KomaHpHbIN 3aueT: nepoe mecto (Bsiuecnas Kaiimuu, GAJIT;
Anexkcangp MartymikuH, ®VIBT; Muxann CsitioBckuit, ®VIBT)
JInuHbIl 3aueT: BTOpoe MecTo (Bsiuecias Kaiimuu, ®AJIT).

MEXXAYHAPOOHASA CTYAEHYECKAY OJIUMIMUAAA
no MATEMATUKE IMC 2018

KomaHIaHbI 3a4eT: IISITOe MeCTo

JIMgHbBIV 3a4eT: MepBblit AumIoM — Makeum Iuans, Hukuta
Yepnera, Cranucias ['pummns, Erop BaiiteHoB, Anekceit BonocTHOB,
Anexkceit BacuneBckuii. Tpetuii numiom — Anekcangp TpydaHoB.

OJIUMIMUA QA KPI-OPEN 2018
KomaHpaHbBIN 3aUeT: IUIIJIOM TPEeThel CTeNeHH, IISITOe MPU30Boe
mecto (Makcum Mauyia, Anekcanzap Kynbkos, FOpuit CemeHOB).

NOBEAMUTE/IM KOHKYPCA NMPE3UAEHTCKOM NPO-
rPAMMbI UCCJIEAOBATEJ/IbCKUX NMPOEKTOB

« Makcum JKykoBckuit — «OmyicaHust Ha SI3bIKe [TePBOTO MOPsIIKa
3afauy rowcka u3omopdHoro noxarpadar;

« IBaH BussieB — «KaueCcTBeHHbIN ¥ UMC/IEHHbIN aHaIN3 KOHeY-
HOMEPHBIX AMHAMMUYECKMX CUCTEM, BO3HMKAIOUIMX B 3afa4ax
MOOWMJIbHOM PO6OTOTEXHUKIAY;

« JeHnuc BaHaypUH — «DeKTPOHHAs IMAPOAMHAMMKA B rpacdeHe»;
« AnimHa PemeeBa — «Pa3paboTKa yy4IeHHbIX TeHETUUYECKU
KOIVPYeMbIX (ITyOpeCIIeHTHBIX METOK Ha OCHOBe LOV-IOMEeHOB»;
« [TéTp ITonoB — «VcciieqoBaHye MOEKYJISIPHOTO MexaHU3Ma
Jle/iCTBYS CMellleHHbIX arOHVCTOB ¥ MTOMCK HOBBIX JIeKapCTBEH-
HBIX IIPerapaToB )1 aHIVIOTEH3MHOBOIO PeLleNTopa epBoro
tuna (AGTR1) MeTomamu CTPYKTypHOi 6MoMHMDOPMATUKM U Ma-
IIMHHOTO OGYYeHMsI»;

« AHacTtacusi KpukyHoBa — «HeyCTOViuMBOCTY IJIaMeHM [IPY T1e-
pexofie OT HOpMaJIbHOJ IPaBUTALIMM K YCTIOBMSIM HEBECOMOCTH»;

« Poman CioHsieB — «MaTreMaTuyeckoe MOAeIMpoBaHye Kapayuo-
MMOLIMTOB KeTy0UYKOB Ye/I0BeKa PV CTUMYIISIIMY GeTa-afipeHope-
LIETITOPOB»;

« Hukonait XoximoB — «Pazpa6oTka HOBbIX METOLOB TPEXMEPHOTO
UYMCJIEHHOTO MOJIe/IPOBaHMs TaDMOHMYECKMX TI07Iel] B 3aiauax
pa3BefovYHON reodU3UKI»;

« Bacunmit CTronsapoB — «[MOPMIHbIE CHCTEMbI CBEPXITPOBO/I -
HUK-(heppoOMarHeTyK Kak KIKueBOoi 3JIeMeHT HeifpoCceTeBhIX

Y KBAHTOBBIX BBIUMCIEHNI»;

« ITon Bonu — «MccnemoBanus obiacteit 06pa3oBaHyst MaCCUB-
HBIX 3B€3]I, ¥ MOIIOIBIX 3Be3IHBIX 06BEKTOB C UCIIOTb30BaHEM
MPOCTPAHCTBEHHO pa3pelleHHbIX HAaGMIOfeH B ONITNYEeCKOM

" MH(PaKpacHOM AMara3oHax»;

« EBrenniit KonbraeB — «Pa3pa6oTka “yMHBIX” TEPAHOCTHYE-

CKVX HAHOAreHTOB B KaUeCTBe IePCIIeKTUBHbIX CPeICTB 60PhObI

C aHTMOMOTUKO-Pe3VCTEHTHBIMY BO30YOUTENIMY GaKTe pUATTbHBIX
MHGEKIMI»;

« Ban I'ymyH — «VccienoBaHye MEXaHM3MOB TPAHCMEMOPaHHOI
repefayuy CUTHajIa B IByXKOMIIOHEHTHBIX CCTEMax»;

« AHHa 'amonoBa — «MccnegoBanue ponu AMH u AMHR2 B pa3s-
BUTUM U 3JI0KaueCcTBeHHO niporpeccyuyt HMPJI»;

« Anekceit 3apeukuit — «PaspaboTka MoJeseit ¥ aJifOPUTMOB
CHCTEMBI ITOIAePKKY IIPYHSTHS Bpaue6HBIX pelIeHNi Ipy MO-
HUTOPMHTE ¥ IIPOTHO3MPOBAHNM TTOKa3aTeseil GyHKIMOHAIbHOTO
COCTOSIHMS ITaLlYIeHTa»;

« IOpuii CTe6yHOB — «MHOTOGYHKIMOHAIBHbIE METAIOBEPXHOCTHU
HA OCHOBE I'MOPUIHBIX rpadeHO-MeTaTIMIECKIX HAHOCTPYKTYP».

PEUTUHI AKTUBHOCTMU NPECC-CJ/TY)XE BY30B
NMPOEKTA 5-100 OT INDICATOR.RU
Bropoe mecTo — npecc-cimysk6a MOTU.



SAHAYKY 2 MOTN B CMV

(& PUA
HOBOCTM

FEO®U3UKU U3 MOTU HAYHUITUCD NPEACKA3DbIBATb
TPELLUMHbDbI U1 PA3JIOMbI 3EMJ/ITN

Poccuiickye yuyeHble CO34a/IM aJITOPUTM, KOTOPBIN IO3BOJIUT CO31aBaTh
TOUHbBIEe MOJIe/T MeCTOPOXKAeHMIT HedTH 1 ra3a, a TAKKe MpeICKa3bIBaTh
pasBuUTHE TPEIMH U Pa3joMOB B HeipaxX 3emiin. ETo omucaHue 6b110
onyb6aMKOBaHO B XXypHasie Geophysical Prospecting. «KaskbIit BUTOK
Hay4YHO-TEXHMYECKOTO MMporpecca HaUMHaJICI C MaTeMaTUKU: Mapo-
Bble MalllMHbI BO3HUKJ/IM BMECTe C METOLOM CYMMMPOBAHMS BEKTOPOB,
a COBpeMeHHbI1 TeXHOJIOTMUeCKuit yKaaa — BMecTe ¢ qudbdepeHIn-
ajamMu ¥ MHTerpajsamu. Hai mozxos MoOXKeT GbITh 3KCTPATIONMPOBAH
Ha BOJIHOBbIE€ YpaBHEHMSI KBAHTOBOJ MeXaHMKM, UTO MOXeT IIpuBe-
CTY K IPOPBIBY B IOHMMaHMUM YCTPOICTBA MaTepum», — pacCcKa3blBaeT
Anéna ®aBopckas n3 MockoBckoro ®usrexa B JIoAronpysHOM.

IlonyAspHasa
MexaHuka \

YNPABJFIOLWMMA 3K30CKENIETOM YMn .
BOJIbLUE HE BYAET NPETb MO3I -

Vuensie 3 MOTU paspaboTanyu Mogeab IPOTHO3M-
pOBaHMS TPAaeKTOPUM OBUKEHMS PYKU Ha OCHOBE
CUT'HAJIOB, CHMMaeMbIX C IOBEPXHOCTU KOPbI I'0JIOB-
HOTO MO3ra. DTOT Iar Ipuob/IMsKaeT BO3MOXKHOCTh
CO31aHMS [IOJIHOLIEHHOTO 3K30CKeJjeTa 4 IoTe-
pSBLIMX BO3MOXHOCTb CAMOCTOSITEJIbHO I1epeiBU-
raThCs JTI0Oei.

SCIENTISTS CREATE A VANADIUM
FLOW BATTERY MODEL

A group of scientists from the Skolkovo
Institute of Science and Technology
(Skoltech), Lomonosov Moscow State
University (MSU) and the Moscow Institute
of Physics and Technology (MIPT), led
by Skoltech Professor Aldo Bischi, has
developed a mathematical model of the
electrochemical cell of the vanadium flow
battery. The model describes the battery’s
dynamic behavior, including the flow of
vanadium ions through the cell membrane.
The results of the study were published in
the journal Applied Energy.

RESEARCHERS UPGRADE
ORGANIC SOLAR CELLS

TO BE USED IN ROOF TILES
GENERATING POWER

A team of researchers from France (the University of Strasbourg,
University of Lyon, Institut de Sciences des Matériaux de
Mulhouse, Synchrotron SOLEIL), Russia (Moscow Institute
of Physics and Technology, Moscow State University), and
Kazakhstan (Nazarbayev University) has described a way of
boosting the efficiency of organic solar cells by incorporating flu
orine atoms in the polymer. This process, known as fluorination,

was previously shown to enhance polymer photovoltaic

Mocksa 24

MAATOOPMY AN AHANIM3A
MEAMLUMHCKUX AAHHDIX
HEMPOCETDbIO CO3AAIOT

B POCCUMM

Tacc

properties, but the mechanism was poorly understood. The
new study clarifies the effect of fluorination on cell efficiency.

PAHXUIC U MOTU OTKPDLIBAIOT NEPBYIO
B POCCUMM OHJIAMH-MATUCTPATYPY
Nno LMOPOBOUN SKOHOMMKE

Vuensle MOTU pa3pabaTsiBalOT HALIU-
OHAJIPHYIO0 BCEPOCCUICKYI0 TIaThopMy,
KoTOpas 6ymeT cobupars M XpaHUTH
pasiuvHble MeIVILIMHCKME TaHHbIE. X
CMOKeT aHaJM3UPOBATh MCKYCCTBEH-
HbI/I MHTEJJIEKT. IIpOeKT Ha3bIBaeTCH
MAIYA (Medical Artificial Intelligence.
Your Assistant). ITosib30BaTbCst UM CMO-
I'yT KaK COTPYAHUKU MeIYyUpPeXAeHU,
TaK ¥ OGbIUHbIE JIIOA M, OTC/IEKMBAIOIIE
cBoio GopMy IpM MTOMOIILY I'aJI>KeTOB.
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IpesupenTckas akagemus 1 MOCKOBCKMIT GU3UKO-TEXHUYECKUIT MHCTU-
TYT 3aKJIOUMJIN COTJIallleHNe O COBMECTHOI IporpaMMe OHJIaiiH-Maru-
cTpatypsl «LInudpoBas sSKOHOMUKA». <...> «LIubpoBast 3KOHOMIUKA — OUeHb
nepcrekTUBHAs podeccusi, KoTopas OyneT BocTpe6oBaHa B Gimskaiiiiem
OymyiieM Kak B 6M3Hece, Tak ¥ B TOCYJapCTBEHHOM amnmnapare. Mbl OueHb
pajibl, UYTO MAPTHEPOM ITOT'O HAIpaBIeHUs BbICTyaeT IIpe3ugeHTCKas
aKajgemMusi — By3, 00/1aJaromuit 60IbIION SKCIIEPTU30ii B 06/1aCTH KO-
HOMMYECKMX HayK. B 3Toit cBsizke ®u3TeX BBICTYIAeT Kak rapaHT Kaue-
CTBa MOATOTOBKM IO TOUHBIM HayKaM, 9TO TPALMUIIMOHHO Hallla CUIbHAS
CcTOpOHAa. BMecTe MbI CMOXXeM O6YUYUTh YHUKATbHBIX CIEIIVATUCTOBY, —
orMmeTna pekrop MOTU Hukonaii Kynpsisues.



LENTA.RU

BIOCAD U MOTHU 3ANYCTUJIU NPOEKT
no o6Y4YEHUIO BUOMHOOPMATUKOB

C 1 cenTs6ps 2018 roga Ha Kadeape MHHOBALIM-
OHHOJ (papMaIleBTUKY, MEAUILMHCKON TeXHUKU
1 6110TeXHOI0r UM OU3TeX-1UIKOJIbI OM0JIOTUUECKOI
" MegUIIMHCKOM Gusnku MOTU HaumHaeTcs 00y-
YeHye Ha HOBOJ MarucTepcKkoi porpamMmme, peanmn-
3yeMOJi COBMECTHO C OMOTEeXHOJIOTMYeCKOi KoMIIa-
Hueli BIOCAD 1 opueHTMpPOBaHHOM Ha MOATOTOBKY
CITeIMaIMUCTOB B 06J1aCTY BBIUMCIUTEIBHOI U MaTe-
MaTMUYeCcKoi 6110I0r M.

HAYKA M ;KH3HB

B AMIANEKTPUKE HALWIU KBA3SUYACTULLY,
NMPEACKA3AHHYIO 45 JIET HA3AA

RESEARCHERS DEVELOP
MATHEMATICAL MODEL FOR
MONITORING, CONTROLLING
SPREAD OF MELIOIDOSIS

EWS

HEDIC&L

| LIFE SCIENCES |

An international research team from the University of Leicester,
Lomonosov Moscow State University(MSU), and the Moscow
Institute of Physics and Technology(MIPT) from Russia has
developed a mathematical model for monitoring and controlling
the spread of melioidosis in Southeast Asia. The findings are
presented in Scientific Reports, a prestigious journal from the
publishers of Nature.

Chrdk.
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MUKPOAMUCKMU NOMOrYT 3AINNMAHYTb
B rMysMHbl BHYTPEHHUX OPrAHOB

ITodpobHee Ha cmp. 20

Vyensie u3 MOTHU, UHcTuTyTa 061eit dbusmuku
uMm. A. M. IIpoxoposa PAH, HUTY «MUCuC»
" AproHHCKOI HallMoHaIbHOI 1abopaTopun (CIIA)

MexxagyHapoaHas rpyIra uccjienoBaresieii, B KOTOPYIO BXOAAT
crienuanucTsol JlabopaTopum TepareproBoii ClIeKTPOCKOIIUK
MOTU, 3KkcriepuMeHTaAbHO 06HapyXuia crneuuduueckoe
MIOIJIOLeHYe NM3JIeKTPUKOM 37IeKTPOMAarHuTHOTO U3y YeHUSI.
XapakTepUCTUKU ITOTO MOTJIOIEHMSI COBIaaloT C TeOpeTHU-
YyeCcKUM IpejcKa3aHuem GyHIaMeHTaaIbHOTO Biia BO30OYyXKIe-
HMS MaTepuasa, CleJaHHbIM 45 jieT Hasazg B 1973 romy. OTOT
KBAaHTOBBIN 3(pdeKT MoKeT ObITh ONMMCaH Kak BO30OYKIeHMe

CO37aJI MAaTHUTHbBIE HAHOCTPYKTY PbI, TPUTOIHbIE
IIJiSI BBeIEHMS B OPTaHVM3M U ITOBBIIIEHUS] TyBCTBU-
TeAbHOCTU U MHGOPMATUBHOCTU Pa3HbIX METOOB
BU3yaJM3aly BHYTPEeHHUX opraHoB. C UX IMOMO-
IIbI0 MOKHO GYIeT 3aMeTHO IOIHSITh paspelieHne
MarHMTHO-pe30HaHCHO ToMorpadumn. CooTBeT-
CTBYIOIIAs CTaThs omybynKoBaHa B Nanoscale.

CIIMHOHOB B CLIMHOBO XUAKOCTHU.

H3BECTHA

CTO/JINbl TBOPEHUSA: U3 YEro
HA ®U3TEXE COBUPAIOTCHA
CO3AATb BYAYILUEE

PBK npu yyacTuyu ATEHTCTBA CTpaTermyeckux
MHULMATUB 3aBePIINJIO OTOOP 3asIBOK Ha CO3/IaHME
LeHTpoB HalMoHa/lbHOM TEXHOJIOTUYECKOM UHU-
uuatussl (HTU). ®usTex npusHaH mobenuTeneM
KOHKYPCHOTO 0T60Pa ¥ BbIGPAH B KAUeCTBE I[eHTPa
HTU no HanpaBieHuo «VICKyCCTBEHHBIN MHTEJI-
nexT». O TOM, B Kakue cepsl Halei XU3HU PULYT
HOBbIE TEXHOJIOTUM, ¥ 00 MCTOUHMKAX GUHAHCUPO-
BaHMS IPOEKTOB B UHTEPBbIO «/3BeCTUSIM» paccKa-
3aJI IPOPEKTOP IO UCCIeJOBAaHUSIM U pa3paboTKaM
MoOCKOBCKOTO (M3UKO-TEXHUUECKOI'0 MHCTUTYTA
Cepreli 'apnues.

ITodpobree uumatime Ha cmp. 17

Poccubckas [azera

POCCUMUCKUE YYEHDBIE CO3AAJIN
«M/IACTUKOBDIE AHTUTEJ1A»
AnNng 6OPbEbl C PAKOM

MexxayHapoHas IpyIIa yUeHbIX 107, PyKOBOJCTBOM 3aBe[y-
I0IIEro JIabopaTopueit KIeTOUHOTO CUrHAIMHTa MOCKOBCKOTO
¢dusuko-TexHmyeckoro nHcTuTyTa (MOTUN) Hukonas Bapnesa
YCIEIIHO UCIIbITaa aHTUTeIa U3 TOIUMEPOB, IT03BOJISIONIE
YHUUTOXATh PaKoBbie KJIeTKU. Kak coob1aeT npecc-ciayxko6a
BY3a, MCCJIe[oBaTe/N MT0Ka3aau NPUHIIUTTUATBHYI0 BO3MOX-
HOCTb CO3/IaHMSI HOBOTO KJIacca MPOTMBOOIYXOJIEBbIX ITpera-
paTtoB Ha ocHoBe nanoMIP (molecularly imprinted polymers —
TIOJIMMEPOB C MOJIEKY/ISIPHBIMM OTIIeYaTKaMM), KOTOPbIe MOT'YT
crath 60see 3hPEKTUBHOI U AEIIeBOIi aIbTEePHATUBOI yKe
paspaboTaHHBIM AHTUTEIAM.

ITodpobHee uumatime Ha cmp. 18
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SA HAYKY 2 ObPASOBAHINE

KAAOPDI PELWAIOT BCE:

Kak Ha Ou3Texe OyayT roTOBUTb yduTenem GuUsmkm

B ceHTabpe 3Toro roga MuaTtex 3anyckaeT
nporpamMMy NMoaroToBKM negarornyecKmx

KagpoB — Kadenopy MHHOBALIWMIOHHOM Negarormku.,
ObyyeHMe ByaeT CTPOUTbCA Mo BCeM MPUHLKMMNaM
H6a3oBoW Kadenpsbl: pebaTa, KoTopble XOTAT
CBA3aTb CBO OYAYLLYHO YM3Hb C MpernogaBaHnemm,
MOryT BbIOpaTh creumanmsaLmio No HOBOMY
HanpaBeHWto NegarorMyeckoro MacTepcTBaa.
OHM NPOoJOMKAT M3y4YaTb KNnaccuyecKme Kypchl

no du3mKe, MateMaTuke U MHPOPMaTHKE, a TakxKe
nony4aT NpakTnyecke HaBblikM B 061acTu
nefarorviky U MCUXonornm.

[ Kcenus Lisemkosa

erogHsl Poccusa mnepexuBa-
c eT OTPOMHBIN B3JIeT MHTepe-
ca K INOCTVDKeHMI0 Hayk. MaTtemaTtu-
Ka ” (pu3uKa UAYT B MEPBBIX PAAAX:
B KOHLIEMIIMY HAyYHO-TEeXHOIOTHYEe-
ckoro passutus (HaumoHanibHOI Tex-
HOJIOTMYECKOM MHULIMATUBBI) IIOCTaB-
JIeHa 3ajJiaua — BbIMTY Ha KQUeCTBEHHO
HOBBIVi YPOBEeHb 3KOHOMUKMU. CuTya-
LIMSI C TOYKM 3PEHMSI OTHOIIEHMS FOCy-
IapcTBa BO MHOTOM CpaBHMMA C CUTY-
amueit B 60-x romax, Korma BHUMaHMe
K TOYHBIM HayKaM ObIJIO MPUKOBAHO
6n1arogapst kocmocy. CtpaHa 6opercs
3a BeAyLIye MO3ULUY B MUpe, TaJlaHT-
JIUBbIE JIIOIY YYBCTBYIOT OTPOMHBI
MHTEepec CO CTOPOHBI roCyAapcTBa:
MPOrpaMMBbl IIPEe3UIEHTCKUX IPAHTOB,
BO3BpallleHle yUeHbIX, Co3aHne 00-
pasoBaTenbHOTO LeHTpa «Cupnyc» —
BCe 3TO TOBOPUT O MObeMe 06pa3oBa-
Hus B cTpaHe. [Tpodeccus yuurens yxke
IaBHO TepecTaga ObITh HEMPEeCTUX-
HOJ ¥ MaJjooIIauMBaeMo¥i: 1o JaH-
HBIM MOpTasia M3BecTus1.ru Ha IepBblit
kBapTas 2018 roma, KBaaMbUIIMPOBaH-
HBIi1 [1earoT, YbM YUeHUKY JOCTUTAIOT
BBIJAIOIIMXCS] PE3YIbTAaTOB, 10TyYaeT
ot 110 TeIC. pybeit B mecsir. OmHaKo
MBI BCe ellle CTa/IKVMBAaeMcCsI C OGHOM U3
IJIABHBIX IIIKOJIbHBIX MPOGIEM — OTCYT-
CTBMEM XOPOIINX KaZPOB.
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«Mbl npekpacHo noHUMaeMm, Umo Mox-
HO 0bICMPO NPUHAMb NPOZPAMMY 2PAH-
moe, opz2aHu308amy JemHue WKOoJbl,
yenmp “Cupuyc”, 00HaKo UMEHHO Yuu-
mesb onpedensiem MHozoe, ecilu He 21a6-
Hoe, 8 wikose. MiHmepHem modie Moxem
MOJIbKO NOMOUb yUUMeso U He MoXem
€20 3ameHums. Jlyuuiue yueGHUKU U no-
co0usi, 8 MOM UUCTIe U JIeEKMPOHHble, 6e3
yuumens 6yoym He Crmons 3pekmusHoi.
Iosmomy cmoum 3adaua nodzomosKu
Kadpog», — TOBOPUT K.(.-M.H., 1aypear
nipemuu IIpaButenbcTBa Poccun B 06-
JacTy 06pa3oBaHusl, UPEKTOP IIEHTPa
Tearoruyeckoro MacTepcTBa, 3aBemy-
foruit Kadenpoit MHHOBALIMOHHOM TTe-
naroruku MBaH SlieHko.

Cucrema ®usrexa — yHUBepCasb-
Hasi o6pa3oBaTenbHas CTPYKTypa, OHa
IIOOXOOUT He TOJIbKO OJId ITOATOTOBKU
yueHbIX-(U3UKOB. MeToaKa paboThl
¢ 6yIyIIMY YIUTENSIMY O4eHb CO3BYY-
Ha C IOJrOTOBKOJ YUEHBIX: eCJ/IU K U3Y-
YeHUIO SIAePHOI PU3NKIM, MaTeMATUKH,
KBAHTOBOJ MeXaHMKU U APYTUM TPaJu-
LIMOHHBIM (U3TEXOBCKUM IIpeaMeTam
JI06aBUTb KYPChI NIEIarOTUKHU, TICUXO0-
JIOTUM U KYpPChI 110 pelIeHNI0 OINM-
IIMagHbIX 3a4a4, MOXKHO IIOATOTOBUTDH
xopotuero yuuresns. Kpome storo, dus-
TeX — MIPU3HAHHBII POCCUIICKUI LIEHTD
110 paboTe € TaJIaHTIUBOI MOJOEXbIO,

37€ech TOTOBSITCSI cOOpHBIe Poccum mo
(usuke 1 Ha eCcTeCTBEHHOHAYYHYIO
o/IimMIinany IMKOJIbHUKOB, a JiBa BbI-
myckHuka MOTU cTanm HO6eIeBCKUMM
Jlaypeatamu 1o ¢pu3smKe.

ITo mHeHnuto npopekropa MOTU no
yue6GHOI paboTe 1 JOBY30BCKOI MTOAT0-
TOBKe ApTéma BopoHOBa, MHHOBALVIOH-
HOCTb MOZIX0ZIA 3aK/II0YaeTcs B 6a30BOM
KJIacCMYeckoM (pu3MKo-MaTemMaTuye-
CKOM 00pa30BaHMM, Ky/la TeJaroruka
Jo6aBiisgeTcs Kak KoMIteTeH1us: «Takoii
nodxod 6ydem 6osiee 3¢ppekmusHbIM, MaK
KaK uesiogex, Komopulii npuuien 8 nedazo-
2UKY U3 HayKu, — 6oJiee 2uOKuli ¢ mouKu
3peHust 6HeOpeHUsl HOBbIX MeXHOI02Ull
u 6oJiee OnNbIMHLIL C MOUKU 3peHUs. pe-
wieHus1 cnoxcHoix 3adau. Emy ydacmces
CUIbHee 3aMomusupo8ams COBPEMEHHbIX
WKOJILHUKO08, UMO00bbl me 3aHUMANUCh UH-
H(EHEPHBIMU CNeYUaIbHOCMIMU U C8S13a-
JiU C8010 OanvHeliwyo cyov0y ¢ usuxoli
U Mamemamuxkoti».

CeronHs nepep, LIKOJIbHBIMY yUUTe-
JIIMU CTOUT 3aga4da He TOJIbKO YUUTDb
OCHOBaM (M3MKM BCEX IETei, HO 1 pas-
BMUBATb TAJIAHTJIMBLIX U MHTEPECYyl0-
IIMXCSI 3TON HayKo# pebsT, JaBaTh UM
yry6neHHbIit kypc. Korma peub upet
0 Tepjarore, KOTOPbI JOMKEH 3aHU-
MaThCs Pa3BUTHEM TalaHTa, HEOOXO-
VM CYILeCTBEHHbI COBUT B CTOPOHY
3HaAHMS, JIIOOBM K IIpeIMeTy, ITOHMa-
HUA ayxa GU3NKU. ITO MPOILe TOCTUT-
HYTb B BefyuieM Gpu3nMIeckoMm Byse —
Hanpumep, Ha ®usrexe. «Eciu 6 wikone
cpedu yuumeneti u3 nedazozuueckozo 8y3a
6ydem 00uH (pusmex, s1 yeepeH, 603HUK-
Hem OueHb 2apMOHUUHAS. CUMYAYUs», —
cuntaet MBaH SieHKo.

Kadenpa 6a3upyercst B @U3TEX-IKO-
Jie GyHIAMeHTaIbHO M MPUKIATHOM
bu3uKky, a mpakTMUeCKas YacTb 3aHSI-
TUIT GyIeT TPOXOJUTh B MOCKOBCKUX
IIKOJIaX M APYrMX 06pa3oBaTeIbHBIX
meHTpax. [Iporpamma 6ymeT o6yuaTh
negarormyeCKMM TexXHOJIOrMdaM, opa-
TOPCKOMY MCKYCCTBY, BO3pPaCTHOIA
IMCUXO0JIOIrmn, NIOHMMaHNIO MEXXIIpen-




METHBIX CBsI3eii B 06pa30BaTeIbHOM
npouecce. Kpome 3T0ro Ha Kypcax
OGyIoyT paccKasbiBaTh O MPAKTUYECKUX
3ajavyax, HaIpumep, O TOM, KaK Op-
raHM30BaTh BBIE3JHYIO OJMMIIMALY.
Kadenpa 6ymeT crnoco6cTBOBATh MPO-
XOXKIIEeHUIO MPAKTUKU B LIKOJAX, U CTY-
JIeHTBhI TI0y4aT BO3MOKHOCTb IIpUMe-
HUTb NIOTYYEHHbIE HaBbIKY B Pea/IbHOM
npodeccun. Yuutensmu Oymymumx
yuuTeseil CTaHyT efaroru U3 olnuM-
nMagHoro ABMKeHwus, LlenTpa nena-
rOrM4ecKkoro MacTepcTsa — OLHOTO U3
BeIyIIMX LeHTPOB M0 Pa3BUTHIO Ta/IaH-
TOB B MaccoBoJi 1ikosne. Taxke K IIperno-
JlaBaHMIO IPUCOEIVHSATCSI 3HAMEHUTBIA
yuuTenb, BoITyCKHUK M®TU EBrenui
BriponoB, 0OnMH 13 TONOBBIX II€JAr0-
roB Poccuu, aBTOp Moco6mii, yuuTenb
57-#1 mkosbt Wibst JIYKbSTHOB ¥ MHOTHME
Apyrue.

IMoxoykast mporpaMma o MaTeMaTHKe
CYLIECTBYeT yke rof B Beicieii mkosne
3KOHOMMKM. PM3MKa U MaTeMaTUKa

OUYeHb TECHO CBSI3aHbI IPYT C IPYIOM,
XOPOILINIi ITefaror-Gu3nK T0/DKEH YeTKO
TIpeICTaB/ISITh cebe, YTO MPOVCXOIUT Ha

YPOKe y ero KoJUIeTM-MaTeMaTHKa, 1 Ha-
o6opor. [TosTomy Kadenpa Ha DusTexe
GyfIeT BBIMTYCKATh, TI0 CYTH, CIIEIVATIN-
ctoB ¢pusmat-nmpodwisa. Uto kacaeTcst
XUMWU U GUOJIOTUU, TO TI0 Mepe TIOsIB-
JIeHUs1 MHTepeca y cTygeHTos MOTU
K 3TMM HarpaBJeHMsIM OHU GyIyT Mo -
KJII0YaThCsl. BOCTpeO6OBaHHOCTD TaKUX
CTIeLMaIMCTOB B CTPaHe OYeHb BeMKa.

«Kadedpa nedazozuku — 3mo mpeodo-
saHue spemeHu. MHozue ¢pusmexu u ceti-
uac, u padee, u 8 6yoyuiem udym e neoa-
202uKy no 308y dywu. Kax npasuno, n1oou
OKOHUUBLILE YHUBEepcUmem, npenooaom
Qu3UKYy Ha OueHb 8bICOKOM YPOBHE, 0CO-
OeHHO eciu dampb UM KOMNemeHyuro,
CB513aHHYI0 C hcuxonozueli u pabomoti
8 wkose. Mol co3danu kagedpy, umobst
me peGsima, Komopsle U Maxk xomenu
cmams nedazozamu, Mozu coeaams 3mo
6 cmenax M@TH, — rosoput Aptém Bo-
POHOB. — Teneps y HAC hosieumcs 6o/blue
803MOMCHOCMeEll BbII8UMb MANAHMBL HA
paxHeli cmaduu u 3auHmepecosams ux
yenekamenvHolM hpedmemom. brazoda-
ps amomy Mol 6ydem umems euje 6oblUe
CUJIbHBIX UHMEHEPHBIX KAOpP08 0715l 8bICO-
KOMexHOo02u4HOL Yupposoti IKOHOMUKU
Poccuu». su




SA HAYKY 2 ObPASOBAHINE

Y Beponnka Pouesa

Ha peKopA

[MoveMHaa KaMnaHma 3Toro roga npoLna ong
DusTexa Ha «OTNNYHO»: OOSMblLUE MePBOKYPCHWKOB,
Oonblle rpaHToB, OOblLIE HAaMPaBNEeHWMM, BbllLe
cpenHum 6ann. YTto Ha 3To NOBMMANO U KaKkue eLle
HOBOBBEAEHMA MOABUMINCH — [PAaCCKa3blBaeM

B HalleM MaTepuare.

PACTEM

XKenaromux noctynate Ha dusrex
C K&XIbIM T'OJTOM CTAHOBUTCS OOJIBIIIE,
U 9TOT IIPUEM He CTa UCK/IIOUeHMeM.
KonnuecTBO TMOJAHHBIX 3asiBJIEHUI
Ha OI0IKeT coCcTaBmiIo 4 546. A unciio
MTOCTYIMBIINX BOOOIIE CTAIO PEKOPI-
HbIM — 1243 nepBOKYPCHMKA, YTO Ha
10% BbllIe, YeM B IPOLLJIIOM FOAY.

KCTATHU

Mpurem no OuUsTex-LiKonam,

a He Mo NMPWBbIYHbLIM A5 GU3-
TEX0B Gaky/bTeTaM yCcrelHo
MPOBOANTCA YrKe BTOPOW rof.
TOMbKO B 3TOM rofy MpreMHom
KOMUCCHMEN MO3ULIMOHMPOBANcA
HOBbIN MPUHLMM: 06pasoBaTeb-
HYIO MPOorpaMMy abuTypueHT
BbIOMpPan cam.

VHTepecHO, UTO B 3TOM TOAY, IO-
MUMO TPagULIMOHHOTO HaIlpaBIeHMs
«IIpUKJIagHas MaTeMaTuKa 1 uHGOp-
MaTyKa», KOTOpOe yXe MHOIO JeT
MHTepecyeT MPOrpaMMUCTOB, foba-
BWJIOCH ellle ONHO — «MH(pOpMaTuKa
M BBIUMCIUTENbHAS TeXHUKa». [js
MOCTYIJIEHMUSI Ha 9TO HalpaBjIeHUe
abutypueHTaM Heo6X0OMMO ObIIO
MIPOMTHU KOHKYPC He MO0 TPaguLVIOH-
HBIM TpPeM, a y>ke YeTbIpeM dK3aMeHaM
(MaTtemaTuka, bu3uKa, vHGOPMATHKA,
pycckuit s3bIK). IIpoxomHoit 6at co-
craBu1 389 n3 410 BO3MOXXHBIX.

CWIbHO TIORHSIICS U CpemHuit 6ast
MTOCTYIMBIINX Ha 6I0IKeT — 96,4, uTO
BbIIIIe TI0Ka3aTess MpeabIAyIero roga
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Ha 2,3 6a/m1a. Y 9T0 He MCKYCCTBEH-
HO TOBbINIEHHbIe 0a/lIbl, KAK MHO-
rve onmooyHo cunTaoT. B 2018 romy
BBIMMYCKHUKY NPOGUIbHBIX IIKOJ
cpany EI'D mo ocHOoBHBIM 11 MOTU
rpeaMeTam jiydiiie Ha 5-8 6aj1oB, 110
Hallleil OlieHKe, YeM B MpenbIayIe
ropbl. Takke, IO CJIOBAaM OTBETCTBEH-
HOT'O CeKpeTaps IMPMeMHOI KOMUCCUN
Henuca IMmutpuena, TpagULMOHHO
GOJIBIIMHCTBO ITOOeIMTeIeH OIUMITN-
anpl «duU3TEeX» M0 MaTeMaTUKEe XOPO-
IO MUINYT U GU3UKY. [Io3TOMY B 9TOM
rogy YueHbIM COBETOM JIbrota «6e3s
BCTYMUTENbHbBIX MCIBITAHUI» ObLIA
3aCTY’KEHHO ITPUCBOEHA MOOeIUTENSIM
MaTeMaTUYeCKUX OIMMIIMAI, YIUThI-
Baembix B MOTU. 3To Bce mpuBesno
K TOMY, 4TO UyThb 60see 40% GromKeT-
HbIX MECT ObLIM 3aHSThl BHEKOHKYPC-
HBIMM ONMMIIMAOHMKaAMMU. [ToMuMO
9TOro, Ha PMU3TeX IMPUIIIIO PEKOPAHBIX
87 nobenuTeneit 1 mpusepos Beepoc-
CUIICKUX OMMMITMA, IIKOJbHUKOB I10
npoduIbHBIM IIpeaMeTaM. Bce st
(hakTOpBI MPUBEJTM K TOMY, UYTO BbIPOC
He TOJIbKO CpeJlHMI1, HO U TTPOXOJHOM
6as.

Oco60 BaskHYIO POJib B 3TOM TOOY
urpaau cobecemoBanms Ou3Tex- KO,
KyZla TPaIUIIMOHHO MIPMe3KaioT Bemy-
e yyeHble U IpecTaBUTenn 6a3o-
BBIX OpraHmusanuii. 3aech aOUTypueHT
MOT paccKasaTh O CBOUX JOCTVIKEHMSIX
U IIPOIEMOHCTPUPOBATh HACTOSIIYIO
3aMHTEepPEeCcOBAHHOCTh B Hayke. Oco-
GEHHO 3TO BAXKHO [I/isI PEOSIT, KOTOPhIM
He XBaTU/IO BCEr0 HeCKOIbKMX 6a/lJIOB

MOTU —
NnyJvylivMm By3
no KavyecrTBy

npueMa
B 2018 roay

cpenHvM
6ann
3aUMC/IeHHbIX

I1s1 TIOCTYTUTeHMSI Ha 61oskeT. Bens 1o
pesyabTaTaM cobeceoBaHMUST KOMUC-
CUs IpUHMMAJIa pellieHue, KTO CMO-
KT TIONYYUTh TPAHT Ha 00ydyeHue Ha
dusrexe.

«I'panmosasn noddepiKa 6bINYCKHU-
kamu MOTH Haubolee CUNbHBIX U APKUX
abumypueHmos, KOmopsiM He Xeama-
J10 HeBOBUI020 Koluuecmea 6anios 0o
nosiyueHus 6100xemHoz0 mecma, cmaid
yx#e mpaduyuoHHoll, — paccKa3biBaeT
MPOPEKTOP Mo yuebHOi paboTe u 0-
BY30BCKOI1 nToArotroBke Aptém Bopo-
HOB. — B amom 200y 2paHmos 8videneHo
8 uemolpe pasa 0o/vlle, 8 nepsyw oue-
peds, 6nazodaps noddepxcke Pammupa
Tumawesa. B «dsuxeHue 2paHmog»
HauuHawom ekawuamecs u camu dus-
mex-wiKoJibl, NPUeaeKast GHeUHUX CNOH-
Copose».

NMPUTOK MO3roB
«AbumypueHmsl K HAM npuesxcarom
u3 bonee uem 35 cmpau, HecMomps Ha
8blcoKUe scmynumensHsle 6ainsl. EOUH-
cmeeHHoe — noka HeboJibliue Mmpyo-
HOCMu ¢ npugjeueHuem e8ponetickux
WKOJILHUKO8 U CMYJeHmo8, HO Mbl HAO
amum moxe pabomaem», — TOBOPUT
NnHa HyokHMK, HaYaIbHUK OTea 110
paboTe C MHOCTPAHHBIMU CTYIEHTAMMU.
Bouiu mpoBeeHbl TOTIOJTHUTEb-
Hble Bble3[JHbIe IIPYEeMHbIe KaMIIaHUK
B benmapycu n Kasaxcrane. IT0CKOIbKy
cpemHMit 6ajuT OCTyTAIINX Ha Ou3-
TeX CWJIbHO BBIPOC, TAKKe NOIOTHMU-
TeJIbHbIe I'PAHThI TIOTYYMIN MHOCTPaH-
IIbI, CyMeBIIINe HabpaTh BICOKMI1 H6asL.



76 4enoBeK MOCTYIUIN IO KBOTaM OT
MwuHo6pHayku Poccun kak obnamarte-
JIU JUTIJIOMOB OMMMIIMaabl «Du3Tex».
Ho Gosbiiast 4acTh MHOCTPAHHbBIX a0K-
TYPUEHTOB 3aUMC/ISIeTCS [10 KBOTaM OT
CBOelt CTpaHbl, TPU BbIIEIeHUN KOTO-
PBbIX HEMaJOBAXXHYI0 POJb ChITPAIU
utoru Phystech.International. 3ta
oNMMIIMAa Kak pa3 HampasjieHa Ha
TO, UTOGBI TAIAHT/IMBAS MOJIOJEXb U3
JIPYTUX CTPaH MOIJIA MOMYYUTh TOCTYTI
K IIpOTrpamMMaM POCCUIICKOTO 06paso-
BaHMS.

Hawub6osbiliee KOJIUYECTBO MOCTY-
MaIMUX TPAAUIIMOHHO U3 YKpauHbI.
Hanee upyt benapycy, KasaxcraH,
Apmenus, Kuprususi, Y36ekucraH,
TamxukucraH, BberHam, Monposa
U Opyrue cTpaHbl. ECTh MHOCTPAHIIBI
¥ U3 JaJbHEro 3apybesxkbsi, KOTOpbIe
rnepen TeM KakK IPUITU Ha MepPBbIi
Kypc, IPOXOAUIN 06yueHne Ha o[-
TOTOBUTENBHOM (GaKyabTeTe — yUm-
Jin pycckuit sa3bik. 'paskpane Kuras,
Wupyuu u JIaTMHCKOI AMepUKM CTaHyT
CTyI@eHTaMV OTHOV MHTePHAIMOHAJIb-
HOJA IPYTIIIBI.

B stom rony MOTU crienyaibHO OT-
KPBUI TPU MTPOTPAMMbI aHIJIOSI3BIYHO-
ro 6akajaBpuara Ha IJIaTHOI OCHOBe
ISl TEX UHOCTPAHHBIX aGUTYPUEHTOB,
KTO He CMOT IOCTYIMUTH IO KBOTe,
HO OuYeHb GbI XOTEeJT y HAC YUUThCS:
Aerospace engineering, Biomedical
engineering 1 Computer science. «IIo
JaHHBIM NPOoZPAMMAM NIAAHUpYemcs

06yueHue NOHOCMbI0 HA AH2NULICKOM
A3blKe, — JEJUTCS TOAPOOHOCTSI-
mu JImutpuit BypoBeHKO, IJ1aBHbI’
CHeIMaNINCT OTAesa o paboTe ¢ MHO-
CTPaHHBIMU CTyLeHTaMu. — /Ins no-
cmynieHus abumypueHmest cdanom
JK3aMeHbl 8 0MOeIbHOU KOHKYPCHOT
2pynne u npoxoosm cobecedosaHue».

HAYYHbIA AUANOr
VcnemHo npotiiesn Habop Takke B Ma-
TUCTPATYPY U acIupaHTypy. AGUTY-
PMEHThI, 0COGEHHO U3 NPYTUX YHU-
BEPCUTETOB, OMpeeNsis UHCTUTYT,
BbIGMpau Ajist ce6st GyayIyo paboTy
B Hay4YHBIX JIa60paTOPuUSIX M 6a30BbIX
opranmsauusx MOTU. 3To oTpakaeT-
Cs U B iorane marucrparypsl MOTU:
JKuBu, yurich u paboraii Ha dusTexe.
«Mpbt udum 6ydyujee 3a pazsumuem
cemesblx (popm 83aumodeticmeust. Ymo-
Obl abumypueHm noayuan Kaxkue-mo
YHUKAJIbHblE KOMNemeHYul, Komopole
ecmb moJivko Ha dusmexe, HO NpU IMoOM
A67/ICL CMYOEHMOM U €80€20 yHU8ep-
cumema, noyuas MakCuUMyMm 603MOMH(-
Hocmetl», — IeJIUTCS CTpaTernYecKu-
MU I1aHamu Aptém BopoHOB.
3auacTyio BHEITHUM a6UTypUEeHTaM
Tpe6yeTcst IOTIOTHUTETbHOE 00yUeHe
IS BeeHVISI TIOIHOLIEHHOTO HAyUYHOTO
IManora. To SIBJSIETCS, K COKAIEHWIO,
HEKOTOPBIM OapbepoM. Yske ceityac
IS pas3pelnieHust 3Toi MpobaeMbl Ka-
denpoii Beicieit mareMaTukyu MOTU
MOJITOTOBJIEH OHJIatH-KypC 6a30BOit

maTteMaTuku. Ilo cioBam Tex pebsT,
KTO TIpolliesa Kypc OT U [0, 3TO Cyllie-
CTBEHHO IMOMOIJIO Ha BCTYIUTEIbHbBIX
ucneiTaHusIXx B MOTU. AHanorMaHbIi
KypC IUTaHUPYeTCS 3aITyCTUTD U 110 -

3UKe. 3H
E B

€
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Hukonai Kyapsaeues, pektop MOTU:
— [pMeMHas kamnaHusa — 370 Ha4BO-
[Has YacTb ancbepra, a noaBoaHas —
NoAroToBKa. 3T0 caMoe rnaBHoe.

Ecnu oueHunBaTh «aicbepr» LENNKOM,
Mbl 6bIIM OYEHb aKTUBHbI B 3TOM rofy.
MpuHuMnuanbHoe otanume — Oustex
nowen K abutypueHtam. Beiexanu

B PErMOHbI U KPYMHble ropoAa, NA0THO
paboTtanu co WKonaMu, npoBoAUU
«YHuBepcuteTckue cyb60ThI», CTapa-
JIMCb Y4aCTBOBATb BO BCEX TaKMX aK-
TMBHOCTAX. OYeHb MHOTO BPEMEHM Mbl
TPaTUM Ha MOAFOTOBKY K Pa3/IMyHbIM
COpPEBHOBAHUAM LUKOMIbHUKOB: Npexae
BCEro, 3T0 MeXAyHapoaHble 1 BCepoC-
CUIACKME onmMMnuaabl. Mbl roToBUM

K MatemaTuke, Gu3nKe, eCTECTBEHHBIM
HaykaMm, MHpopmMaTuke. Bcero BoceMb
npeaMeToB, N0 KOTOPbIM NPOBOASATCS
MeXAyHapoaHble ONUMNUaabI,

M MO YeTbIPEM W3 HUX FOTOBAT 34ECh,
Ha @u3Texe. Mbl He Takoi 60NbLIOM
BY3, 3TO NPU3HAHME HALIMX [OCTUXKE-
HWI U BbICOKAs OTBETCTBEHHOCTb.

OnuMNMagHUKK, NOCTyNUBLLUME Ha 6loa)keT B 2018 roay

dustex- -

POCCMIACKMX ONIMMNUAL U YNEHbI
WwKona

HaLMOHA/IbHbIX CHOPHbIX

®OPKT 9
(olo]§(o) 33
DAKT 1
O®o0M 5
MM 36
OBMD 3
MHBUKCT

* be3z acmynumesnbHbiX UCNbIMaHull

Mo6eautenu n npusepbl Bce-

BBU* (npuzepbl M nobe-

55
94

73

17

AUTENU 3aKNIOYUTENbHbIX
atanoB onumnuag PCOLL)

OnuMnuagHukn™*
(100 6annoB
PCOLL)

34 98
37 164

42 52
39 52
94 203
25 45
9 12

** Yyumeiearomcs sce abumypueHmesl, Komopele 3a4u onumnuady u3 nepeqHs PCOLL. B pacueme He y4umslsaromcsi UHOCMPAaHubl
no KBoMam, a Make 0AuUMNuUadsl, Komopele He Bbiau ydmeHsl abumypueHmamu
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OpurvHanbHaAs cTaTes: Medical concept normalization in social media posts
with recurrent neural networks; Elena Tutubalina, Zulfat Miftahutdinov, Sergey
Nikolenko, Valentin Malykh; Journal of Biomedical Informatics 84, August 2018.

ANneKTpoHHan

ManobHaa KHMra

HeMpOoHHYO ceTb 0ByUUNK pacrno3HaBaTh
»Kanobbl Ha 1eKapCcTBa B COLLCETAX.

/2 Unea Kabanos

TEPMUHOJIOrMYECKUH
PA3PbIB

I'pyrmimna poccuitckux muccaesoBaTeneit
o6yunia HeIiPOHHYIO CETh aHATU3UPO-
BaTb MHEHMS IM0Jb30BaTesel colce-
Teit 06 apdexrax ekapcTB. OCHOBHOI
LIeJIbI0 YUeHbIe CTaBST MPeomoIeHne
TepPMUHOJIOTUYECKOTO pa3pbiBa MexK-
Iy malyeHTaMu 1 mpodeccruoHaiaMu
B ob6iacTu 3mpaBoOXpaHeHus. Pa3-
pPaboTYMKM Ha IpuMepax 6a3bl JaH-
HbIX Ha aHIVIMICKOM SI3bIKE OOYUMIN
HEeIPOHHYIO CeTh IIpeBpallaTh TEKCT,
HaIlMCaHHbIN Ha SI3bIKe COLIMAJIbHBIX
ceTeil (Harpumep, «He MOTY 3aCHYTh
BCI0O HOYb» MM «CJIerKa KpY>KUTCS
rojoBa»), B GOpMaabHbIl MeIUIIVH-
CKU1 SI3bIK (K IPUMeEpY, «<0eCCOHHUIIA»
U «TOJIOBOKPY3KEHME» COOTBETCTBEH-
HO). B Gvkaiiime Tofpl TpyIIa mia-
HUPYeT MepeHeCcT TeXHOJOTUI0 Ha
PYCCKUIA SI3BIK.
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BaneHTH Manbix, Hay4HbI¥
COTPYAHMUK J1abOpaTopru HEMPOHHbBIX
cucTeM u rny6okoro o6yyeHna MOTU:
— B pabote Mbl chokycMpoBanuch

Ha MHEHWSAX NALUEHTOB O BAUSIHUM
nekapcrs. Hawa uenb — npeogonetb
TEPMUHOMOMMYECKUIA Pa3pbiB MEXAY
nauMeHTaMun n npodeccroHanamm

B 06/1aCTM 34paBOOXPAHEHUS.

3amaya BBIXOOUT 3a paMKU IpO-
CTOTO COTIOCTABJIEHUSI €CTECTBEHHBIX
BBIPKEHUIA C 57IeMeHTaMy CI10Bapsi:
mpo6jeMa B TOM, UTO COOOGIIEHMNS
MOJIb30BaTeJIeli MOTYT BOOOIIIE He TIe-
pecekaTbCsa C MeAUIMHCKUMMU TePpMU-
HaMmu. [To MHEHMIO aBTOPOB PaGOThI,
HeIlpepbIBHOE pa3sBuUTHE U yIydlle-

HMe TOYHOCTU MHTEeJIJIEKTYaJIbHOTO
aHa3a TeKCTOB COOOIIeHMIA Mmaly-
€HTOB B COLMAJIbBHBIX CeTAX OKa>XeT
3HAaUUTE/JIbHOE BJIMSHME Ha U3yUeHne
BJIVSIHMSI JIEKapCTB Ha OPraHu3M, I10-
BTOpPHOE Ha3HaueHe JIEKapCTB U I10-
HMMaHMe JIeKapCTBeHHBIX 3((HeKTOB
B KOHTEKCTe APYrux hakTOpOoB, TAKUX
KaK OIHOBPEMEHHDII NpUeM pa3HbIX
MpernapaToB, AueTa M 06pas KU3HN.
Ilo cyTu, colaybHbIe CETU Mpeno-
CTaBJISIIOT OTPOMHbIE HaO0PbI MHEHUT
BMecTe ¢ memMorpaduieckoit MHGOp-
Malyein ¥ ApyruMy JaHHbIMU O TOJb-
3oBarese. HelfpoHHYIO ceTb 00yumIn
M3BJIeKaTb YIIOMMHAHMA O HO60‘IHbIX
JIEKAPCTBEHHBIX PEAKIUIX U3 CO06-
L[eHNI, KOTOpbIe JIOAY MUIIYT B CO-
IOVaJIbHBIX CeTIX.

HEMPOCTAS 3AQ0AYA
CONMOCTABJIEHMA

XOoTs yueHble yKe MCIIONb3YIOT UH-
TeNIeKTyaabHbI/i aHaJIU3 TEKCTOB
(text mining) B cOLManbHBIX CETSX
Il TIepennpodUIMpPOBaHMS IEKAPCTB
¥ TeHepalu runoTes (Iepsbie pabo-
ThI 11O 3TO¥ Teme Bbiluix B 2010 rogy),
MaJIo KTO COTIOCTABJISLI [T0/Ib30BaTelb-
ckue (dpassl ¢ mpodecCcroHaTbHBIMMU
TepMMHAMM. 3a/1a4a COTIOCTaBIEHUS
YIOMSIHYTOTO MOJIb30BaTe/ieM 3a60-
JIeBaHUSI ¢ KOHKPETHBIM MeAULIVH-
CKMM T€PMUHOM Ha3bIBaeTCs HOpMa-
nu3anueit MegUIMHCKUX KOHIIEIITOB.
C/I0XHOCTBH B TOM, YTO Ipodeccuo-
HaJbHAsI MEOUIIMHCKAS JIEKCHUKA PeKO
COBIIAZAET C TIOBCEIHEBHOI, KOTOPYIO
MCITO/IB3YIOT JIIOIM B 00IIe . UTOObI
peuuTh 3Ty MPo6IeMy, poCCuiickue
MCCIIeI0BaTeNN UCIIOIb30BaIM TIOCIIe-
JloBaTeJIbHOEe 06yueHre PeKYypPPEeHT-
HbIX HEJIDOHHBIX CeTeli U ceMaHTuJe-
CKOe TIpe[CTaB/ieHN e OIHOCIOBHBIX
¥ MHOTOCJIOBHBIX BBIpaKeHUIA.

B uccienoBaHuM NpMHUMAIK YUa-
ctue yueHble u3 KaszaHckoro cde-
OepanbHOro yHuBepcurera, HUIL
«KypuaToBckuii MUHCTUTYT», [lepBOro
MI'MY um. Y. M. CeuenoBa, CaukT-Ile-
TepOypPrcKOro oTmeaeHus MaTemMaTu-
4yeckoro nHertutyta uM. B. A. CTeknoBa
PAH n MOTN. 3
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MOTTOBCKMM nepexon
3KCNEepPMMEHTANIbHO

2 IImumpuii TpyHuH
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MexayHapoaHada rpynna y4eHblx, B COCTaB
KOTOPOWM BXOOAT GU3MKKM M3 MDTW, BNepBble
SKCMEePUMMEHTANTbHO M3Yy4Yiia MOTTOBCKUM
nepexod. [NpeacKasaHHbIM TeopeTn4ecKM, 00
CUX MOP OH He Obl1 UCCneaoBaH Ha NPaKTUKe.

CNMUHOBDBIE XXMWAAKOCTHU

Ins uzyuenus scbdexra 6bU10 peliie-
HO B3SITh BMECTO OOBIUHBIX METaJ-
JIOB CIIMHOBBIE XXMUIKOCTU. CIIMHOBASI
SKUIKOCTh — MArHUTHOE COCTOSIHUE
BellecTBa, IJle HaMarHMyeHHbIe Ya-
CTUIIBI B3aMMOJIEICTBYIOT IPYT C APY-
rOM, OJHAKO MarHUTHBI MOPSIIOK He
Bo3HMKaeT. OTCYTCTBME MAarHUTHO-
rO TIOPSIAKA B CIIMHOBBIX JKUAKOCTIX
¥ TI03BOJISIET BBIAEIUTD 3G (eKThI, KO-
TOpbIEe CBSI3aHBI CO B3aUMOIeCTBIEM
3apsifioB.

SKCNEPUMEHT

sl 9KCIiepMMeHTa yueHble BbIOpanu
TPU MaTepuana, B KOTOPBIX 3IeKTPO-
HbI HAXOJISITCSL B COCTOSIHUY CITMHOBOIA

MoTTOoBCKMM nepexon —

npeBpalleHUe NPOoBOAHMUKA
B M3ONATOP, O6yCnoBNeHHOoe
MEX3/IEKTPOHHbIM KYJIOHOBCKMM

OTTa7IKMBaHMUeM
|

SKUAKOCTU. DTO AOBOJIBHO CIOXKHBIE
OopraHuyeckue coefuHeHUsl, COKpa-
nmeHHO o6o3Hauaemblie KakK EtMe,
AgCN u CuCN. MccnegoBaTtenu uc-
TOb30BaJIM MEeTOAMKM MHppakpac-
HOJ1 U TeparepLoBoi CIIeKTPOCKOIINUN.
Ha 06pasiibl Harpas/siv IMTyYOK 3/1eK-
TPOMAarHUTHOTO U3Iy4eHUs U PUK-
CUPOBaAJIM, KaKkasl 4aCTb 3TOTO U3JTY-
YeHMs OTpas3uiaach OT UCCIELYyeMOro
Marepuasna MUaM Mpollaa CKBO3b €ro
IOCTAaTOYHO TOHKMIT cjioit. Pu3uKu
MU3YYUIM 3aBUCUMOCTD IOIIOILEeHUS
(Ha3pIBaeMOroO ellle ONTUYECKO po-
BOAVMOCTbBIO) 31€KTPOMarHUuTHOIO
nsnyyenus: B EtMe, AgCN u CuCN ot
YacTOThI. [Iyana3oH 4acToT IIPU 3TOM
BapbupoBacs ot 100 1o 4000 obpart-
HBIX CAHTUMETPOB
(oGpaTHBII CAaHTU-
MeTp — BeJIMUYMHA,
obpaTHas IJuHe
BOJIHBI M3JIyYeHUS
B CaHTUMeETpax).
N3 mnonyuyeHHBIX
3aBUCUMOCTEN UC-

Ha pucyHke: To4ku,
8 KOMOPbIX CNUHOBbIE
HUOKOCMU npespaua-
omcs U3 Npo8oOHUKO8
8 MOMMOBCKUE U30/151Mo-
pbl: OaHHbIE NO Pa3HbIM
Mamepuanam ommeyeHsl
pa3HbIMU ygemamu.
Teopemuyecku paccyu-
maxHas auHus Yudoma
pasdensiem ysemHyio
u benyrw obnacmu
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it}
ey

g ¥
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Bopwuc lopuyHos, 3aBepyowmii
nabopatopueii TeparepLoBoit
cnekTpockonuu MOTU, u MapTuH
[peccenb, apbloHKT-Npodeccop

n BusuT-npocdeccop MOTU:

— B pnaHHoW paboTte Bnepsble yaanoch
peann3oBaTh CUTYaLMIO, MO3BONAIOLLYHO
«B YMUCTOM BUAE» UCCNEeL0BaTb MOTTOB-
CKui Ga3oBbIN Nepexon MeTann-
AV3NEKTPUK M CONOCTAaBUTb €ro AeTanu
C TEOpETUYECKMMM NPefCcKa3aHUIMU.
MonyyeHHble pe3ynbTaThl 6yayT nones-
Hbl B MOHUMAHMU CBOMCTB Pa3nUYHbIX
31eKTPOHHO-KOPPENUPOBAHHbIX CU-
CTeM, BKJH0Uas BbICOKOTEMMNEpaTypHble
CBEPXMPOBOAHUKMN.

nPMAS PEYb

clefoBaTeNM M3BJIeKaJIM 3HAUEHUS
KVMHETUYEeCKOI SHeprum 51eKTPOHOB
W ¥ KyJIOHOBCKOJi SHEPIUM B3auUMO-
nerictBus mexxny Humu U.

JIMHUY YUAQOMA
[TonryyeHHbIE B 3KCIIEPUMEHTE TOUKU
yuyeHble OTVIOKWIM Ha $Ha30Boii Aya-
rpamme, T. e. Ha iockoctu (U/W,T/W)
(T — remniepaTypa maTepuasna) u 1o-
JIYYUIU TMHUIO, KOTOpas paspjeiser
da3sr nzonaTopa u npoBosHMKa. Ee
HAa3bIBAIOT IMHMeN YaomMa (quantum
Widom line). B pe3ynbTaTe ymanoch
NOJiMaTbh MOMEHTBI ITpeBpalleHys Ka-
KI0M U3 XXKUAKOCTEeM B MOTTOBCKUIA
M30JIATOD, OTCIEXMBAsS USMEHeHMe UX
rapaMeTpoB IIPU IMOHVKEHUU TEM-
nepaTypsl. OKa3anoch, YTO B paMKax
3KCIepUMEHTAIbHBIX TOIPELIHOCTEI
IIOCTPOeHHas MMHUA YA0Ma COBIIa-
JlaeT C TeOpeTUYeCKUMM IpescKasa-
HUSIMU.

TakuMm 06pa3om, GU3UKK BIEPBbIE
B UMCTOM BUJIe SKCIIEPUMEHTAIbHO
HaOJI0fA/I MOTTOBCKUI TI@PEXO],. 34
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CBepxnpoBoaAMMOCTDb
nporuB doeppoMarHeTusma

12 Anexceti TUMOWEHKO

DU3NKUM U3YUMIM BELLECTBO CO CBOMCTBAMM
CBepXnpoBoaHMKa 1 deppomMarHeTrka
OOHOBPEMEHHO W OOHAPYXKMNU
YHVKanbHble Ga30oBble NpeBpaLleHns.

GOEPPOMAIMHUTHDBIE
CBEPXINPOBOAHMKHU
WccnemoBarenyt U3y4miy MOHO- KpU-
CTaJIJIBI €BPOIINS, 5Kejie3a U MbIIIbsI-
Ka, gonupoBaHHoro gochopom, —
EuFes(As, P, ,)2. IIpu oxnaxpennn
o 24 K (-249,15 °C) oHM NOJIHOCTBIO
yTpauuBaau 3JIeKTPUYeCKoe COmpo-
TUBJIEHME, a TIPU AajJbHelIIeM OX-
naxaeHuu Huxe 18 K nmposasasian
dbeppoMarHuTHbIE CBOCTBA 6€3 I10-
Tepu CBEPXIIPOBOAMMOCTI: MUHTEPEC-
HOE C IIPaKTUUYeCKOI TOUKU 3DeHUs
couetaHue. Kpome toro, «He takue»
CBEPXITPOBOIHMUKM 0Ka3aauch B Go-
Kyce BHUMaHMS U3YUaIoIUX IPUPO-
Iy CBEPXTIPOBOIMMOCTY (PM3UKOB.

HOBASl ®A3A MEMCHEPA

Ousukn MMOJIYUMJIN KaPpThl MarHUTHO-
ro 1moJjist B6/M3yu o6pasiia M yBUIeIn
MarHuTHbIE OMEHBDI (IIPU TemIiepa-
Type HIKe Touku Kropy, =18 K) Bme-
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CTe C XapaKTepPHbIMMU [IJII CBEPXIIPO-
BOJHMKA BUXpSIMU AGPUKOCOBA (TIpU
Temneparype 19-24 K). A npu tem-
nepartypax 17,8-18,25 K (To ecTb 4yTh
HuKe Touku Kropu) uccienosarenun
06HAPYKUIM COCTOSIHME, HA3BAaHHOE
«(a30if MeiiCHEPOBCKMUX TOMEHOBY.

ITepexon, maTrepuasjia U3 OOHOIL
asbl B IpyTyio, B MpUHITUIIE, TTO3BO-
JIIET YIPABJATb BUXPAMU AGPUKOCO-
Ba B KpUCTa/l/Ie U CO3[aBaTh OTHEIb-
Hble Mapbl BUXPb—aHTUBUXPb. A 3TO,
B CBOIO OUepelb, MOXKeT ITOMOYb B pa3-
paboTKe MEKTPOHHBIX YCTPOMCTB Ha
OCHOBE TMOPUIHBIX CBEPXIIPOBOJISI-
X MaTepuaoB. sH

Ha pucyHke: MazHumHoe
nosne (pasmep kapm

8 x 8 MkM) 0bpa3ua npu
PA3HbIX memMnepamypax.

Ha unmocmpayuu D 06b14-
Hoe 0515 c8epxnpo8odHUK08
8mopo2o poda suxpesoe
cocmosHue u3 suxpeli Abpu-
Kocoea, Ha E — cocmosiHue
MelicHepo8cKux OoMeHos,

a F — suxpesbie 00OMeHbI.
CxeMbl 8 HUMHEM pAdy UNK-
cmpupytom me xe cay4au;
JS csepxnposodswuli mox,

a M — MazHuUmHsIl MOMEHM.
U306paxeHue us cmameu
uccnedosameneli
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nPAMAS PEYb

Bacunwuit Cronapos, 3aMecTUTeNb pyKo-
BoAMuTeNs naboparopuu Tononoruye-
CKMX KBaAHTOBbIX SIBJIEHWI B CBEPXNPO-
BoaAwmx cuctemax MOTU, nepBbiii
aBTOp CTaTbu:

— Bnepsble B Mu1pe Mbl TpoaeMOH-
CTPMPOBANU, YTO MPOUCXOAMUT HA
MOBEPXHOCTU HelaBHO OTKPbITbIX
(eppOMarHUTHbIX CBEPXMPOBOAHMKOB.
BnepBble 06HapyxeHbl MeCHEPOBCKME
[LOMeHbI, @ TakxKe (a30BbIi Nepexo,

OT HUX K «BUXPEBbIM AOMEHAM» — 3TO
NPOMCXOAMT, KOraa B MEMCHEPOBCKUX
[LOMEeHaxX HauYMHaKT 3apOXKAATbCS CMOH-
TaHHbIE Napbl BUXPeW U aHTUBUXPEN
ABprKoCOoBa, KOMNEHCUPYHOLLME 3Kpa-
HUpYyOLWMe TOKn MelicHepa B cocefHUX
nomeHax. CnoHTaHHOe 3apoxaeHue
nap BuUxpen u aHTuBuxpei Abpukocosa
B OHOPOJHOM CBEPXMPOBOAHUKE pa-
Hee HMKeM 0BHapyXeHO He 6blo, XOTA
MX BO3MOXHOE CyLL,ecTBOBaHue 6bi10
npeackasaHo TeopeTuyeckn. Hawwm pe-
3yNbTaTbl OTKPbIBAKT HOBYIO CTPAHULY
B COBPEMEHHOM (M3MKe CBEPXMNpPOBO-
LMMOCTU M AAK0T NoYBy Ans Byaywmx
(dyHOaMeHTaNbHbIX TEOPeTUYECKUX

M 3KCMEPUMEHTANIbHbIX MCCNEL0BAHMM
NpOLLECCOB, MPOTEKAOLLMX B CBEPXMPO-
BOZHMKAX Ha aTOMHOM MacLuTabe.

d¢PpPekT MencHepa-OxkceHdenbpa —
BbiTa/IKMBaHME BHELUHEro MarHMTHOro nons
M3 CBEpXNPOBOAHMKA 3KPaHUPYIOLMMH
(MencHepoOBCKMMM) TOKaAMM



2 OTKPbITOR

puUrHaIbHas cTaTes: Ultrasensitive
Jetection enabled by nonlinear
qggnetization of nanomagnetic labels;
M. P. Nikitin, A. V. Orlov, I. L. Sokolov,
A. A Minakov, P. I. Nikitin, J. Ding,
S. D. Bader, E. A. Rozhkova, V. Novosad!;
Nanoscale, 2018,10

MarHmrHbie
MMKpOAMCK
MccnenoBaH
BHYTPEHHMX

DpraHoB

eHble pa3paboTanu

AHOCTPYKTYPbI, PEMMCTPMPYEMBIE
OPraHM3IMe C MOMOLLbK MarHUTHO-
30HAHCHOW TOMOTrpadunK, a Takxke
TogamMu MPQ 1 MPI ¢ pekopoHoOm

TBUNTE/IbHOCTbBIO.

anmuH IllesueHko

U Keyesa.

TeomeTpuueckas ¢opma B BUAe
IMCKa IPUBOOUT K BUXpeobpas-
HOW CTPYKType MarHUTHBIX MOMEH-
TOB YaCTUIl, B pe3y/lIbTaTe Yero OHU
npro6peTarnT ocobbie CBOICTBA.
B uacTHOCTH, TaKMe AUCKY HEe UMEIOT
OCTaTOUYHO HaMaTHUYEHHOCTH, He
arperMpyroT B pacTBOpax u 06afaoT
CUJIBHO HEeJTMHENHOM 3aBUCUMOCTBIO
HaMarHMYeHHOCTH OT BeJIMYMHBI CJIa-
60r0 MarHUTHOTO ITOJISI.

DTO 06CTOSITENBCTBO MO3BOIUIO
aBTOpaM yBEpPEeHHO OOHapYXMBATh
oT 39 MMKOTpaMM MarHUTHOTO MaTe-
puana («nuko-» B 1000 pa3 meHblie
«HaHO-») B UIMPOKOM JIMHEITHOM IU-
arna3oHe YyBCTBUTENbHOCTU — 7 IO-
psiakoB. IIpoBeeHHbIE OIBITHI ITO
IVCTaHLIMOHHOW perucTpanuu mo-
JIOOHBIX HAHOCTPYKTYP B OpraHM3Me
J1a00PaTOPHBIX KMBOTHBIX iN ViVO 11 ex

OpraHoB U TKaHel. [Ipy sTOM Oy
TOr0, YTOGBI ITOTYyYaTh MOJOOHBIE CUT-
HaJIbl, OCTaTOYHO BCEr0 HECKOIbKUX
IeCSITKOB MUKOTpaMM CIelMalbHO
CKOHCTPYMPOBAHHbBIX HAHOYACTHULI,.

MAKPONOTEHLUAN
MUKPOYACTUL

VueHble IPOBEIU psf 6uobu3nye-
CKMX 3KCIIEPMMEHTOB 110 U3yYEHUIO
JOVHAMUKM MTOTyYeHHbIX HAHOUACTUIL],
B KDOBOTOKE JIAO0OPATOPHBIX MBIIIEN
in Vivo ¥ UX OBeJeHMI0 B TKAHSIX pas3-
JINYHBIX OPTaHOB €xX Vivo.

BkiiroueHme BHEIIIHETO MarHUTHOTO
I0JIsI HeGOJIbINOM aMIUIUTYAbL 15 Ip-
cTep pe3ko yBenuuuBano MPQ-cur-
Has. Bpulo M3yueHO GuMoOpacmpese-
JIeHe MarHMTHBIX MUKPOAMCKOB.
VccnemoBaTeny 06GHAPYKUIU UHTE-
PECHYIO 3aBUCUMOCTD: IIPU BO3[e€Vi-
CTBUM BHEIIHMM IIOJIeM Ha OUCKU

Unniocmpayus 0eHus
3KCNepuMeHma: ecsi Mulwib (Nod
aHecmesueti) noMewanack 6o
BHEWHIOK KAmyWwKy, 2eHepupy-
HOWY0 NOCMOSIHHOE MA2HUMHOE
nose npu 8KAKYEHUU, a X8ocm
MbIWU — 8 U3MEPUMEIbHYIO
kamywky MPQ-npu6opa

nPSIMAS PEYb

Makcnum HukuTuH, 3aBeayrowmii na6o-
paTopueit HaHo61oTexHonornin MOTU:
— B CLLA B akcnepuMeHTax in vitro
6bl1a MOKa3aHa BO3MOXHOCTb NoAa-
B/IEHUS K/IETOK FIMOMHBIX ONyX0siei
YeoBeKa C NMOMOLLb MUKPOLMCKOB
npy BO3AEMCTBMM HA HUX CNabblx
HWU3KOYACTOTHbIX MAarHUTHbIX NOMEN.
370 BbI3BaNO BYpHbIM MHTEpPEeC K pa3Ho-
06pazHbIM BUOMEANLIUHCKUM MpU-

B pa3HbIX OpraHax IOMyYyaln pasHylo
CTelleHb yBenuueHus: curHana MPQ.
YyeHble MpenmnoaoXUIN, UTO 5TO
CBSI3aHO C HEINOXOXeCTbI) CBOJCTB
Pa3IMUYHbIX TKaHel (BSI3KOCTH, IIOT-
HOCTH, KECTKOCTH), YTO MOXKET ObITh,
B CBOIO 0Yepenb, UCIOIb30BAHO, Ha-
MpUMep, AJI MHAYKIVOHHOTO 00Ha-
pY>XeHMsI OITyX0Jleil B OpraHu3me Xu-
BOTHBIX.

PaspaboTka Beynach MeXAyHapos-
HOV Tpymmnoi yuyeHsix u3 MOTU, OO
PAH, MUCuC 1 AproHHCKO¥ Haluo-
HabHO Jabopatopuu (CIIA). su
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AHTMTENa M3 nonMmMepoB

iccnegoBaTen mokasanm NpUHLUMMManbHyo
BO3MOYXHOCTb CO30aHWNA HOBOTIO K/lacca
MPOTUBOOMYXOEBbBIX MPENaPaTOB Ha OCHOBE
NaNoOMIP — «M1aCTUKOBbBIX aHTUTEN».

2 Andpeli Babénbiuies

NMPEMNAPATbI HOBOIo
NMOKOJIEHUA

OCHOBHBIM HEIOCTATKOM GOJIbIIMH-
CTBa METO/IOB JIEUEHMS] OHKOJIOTMYe-
CKUX 3a00/IeBaHMUIT SIBJISIETCST X HU3-
Kas CrequduIHOCTb U CBSI3aHHBIE
¢ 3TuM nobounbie 3dexTsr. Hanbo-
Jlee pacIpoCTpaHeHHbIe MpenapaTsl
IJIST XMMMUOTEPAy mopaxkaT abco-
JIIOTHO BCe JEJISIIINECS] KIeTKU B Op-
raHu3Me He3aBUCHUMO OT UX CTaTyca.
B TO ke BpeMsi C MOyYeHrEeM HOBbBIX
3HAHMUIT O MOJIEKYIIPHBIX MEXaHU3MaX
paka 1 Haubosee BasKHbIX yUaCTHUKAX
3TOTO IIpoLiecca Havyaly CO34aBaThCS
JIeKapCTBEHHbIE TperapaTbl HOBOTO
TTOKOJIEHMSI, HalleJIEHHbIE Ha CIelN-
dbuyueckue MULIEHU U OTINYAIOIINE
KJIETKY OITyXOJIY OT HOPMAJIbHbIX KJle-
TOK OpraHusma.

ITOCKOJIbKY PaKOBbIE KJIETKU ObI-
CTPO HAESITCSI, TO UM IMOCTOSHHO
HeOOXOIMMBbI IOTIOIHUTEbHbBIE PO-
cToBble GaKkTOpbl. ITU (GaKTOPHI, M0-
CTyHarolie U3 OKPYKAIIei Cpebl,
Y3HAIOTCSI COOTBETCTBYIOIIVIMMU Oesi-
KaMU-pelenTopaMu Ha MOBEPXHOCTYU
KJIeTOK. et akTuBauus BHYTPU-
KJIETOYHOTO CUTHAJIVHTA, KOTOPBIIA,
B CBOI0 Ouepefib, TOXe HaIpaBJieH
Ha YCWJIEHME POCTa PAKOBBIX KJIETOK.
OKasanoch, UYTO TaKye MOBEPXHOCT-
Hble GeJIKM-PeLenTOPhbl YacTO CUH-
TE3UPYIOTCS B U3OBITOYHBIX KOJIMUYE-
CTBaX B Pa3JIMYHBIX (OPMAaxX TBEPbIX
omyxoJjeii. B TeueHne mociegHUX
IBYX OecsaTuneTuit 6p1in paspabora-
HbBI Y YCIIEITHO PO KIMHUYECKUE
UCIIBITAHUSI HECKOJbKO T€PATeBTHU-
YeCKMX TMPenapaTon, HANPaBIE€HHbBIX
KaK Ha TOJaBjeHMe CBSI3bIBAHUS
POCTOBBIX (PaKTOPOB C COOTBETCTBY-
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Cxema c853bI18aHUSI CUHME3UPOBAHHbIX nanoMIP
C nogepxHocmolto kKnemku. [TonumepHeie HaHoYa-
cmuybl cneyuguyHo cesizvisaromes ¢ EGFR, 8 mo
8pemsi KaK OOKCOpYOUUUH (NOKA3GH KPACHbIM)
8bIX00UM U3 HAHOYACMUL, U NPOHUKAem yepe3s
Knemoy4Hyr Membpay. M3obpaxeHue: Nano
Letters

IOIIMMN pelneriTopaMiu, Tak M HeIo-
CpelCTBEeHHO Ha ux pepmMeHTaTUB-
HYI0 aKTUBHOCTb. COOTBETCTBEHHO,
pa3paboTKa HOBBIX CMHTETUYECKUX
JIEKapCTB MPOTUB JLAHHON TPYNIIbI
MOJIEKY/SIPHBIX MUILIEHe SBJsSeTCs
IepCIIeKTMBHBIM HaIIpaBJIe€HUEeM MO-
JIEKYJISIpHOV (hapMaKoJIOTUM U TIPU-
BJIEKaeT IIPMUCTaJIbHOE€ BHMMAaHMeE MC-
clenoBaTesieii BO BCEM MUpe.

NANOMIP

MeskmyHapomHasl TpyIIia mof pyKo-
BoacTtBoM Hukonas bapneBa nokasa-
Jla MPUHIUIIMAIBHYI0 BO3MOKHOCTD
CO3/1aHMsI HOBOTO Kjacca MpOTUBO-
OMyXOJIEBbIX MpernapaToB Ha OCHO-
Be nanoMIP (molecularly imprinted
polymers — MonmuMepoB ¢ MOJIEKYJISIP-
HBIMM OTII€YaTKamMMu). DTO MOIUMEp-
HbII CUHTeTUYECKUIt aHaIOT aHTUTeT
C TPeXMEepHOI CTPYKTYpOIi, CIIOCO06-
HOJi CBSI3BIBATh TOJBKO OMpeneieH-
HBII YYaCTOK MOJIEKYJ/IbI-MUIIIEHU, TO

eCTh 00eCcreynBaTh BbICOKYIO CIIEI-
dbuunOCTH B3auMogeiicTBus. OmHa-
KO, B OT/IM4YMe OT aHTuTesa, nhanoMIP
TaKXe MOTYT GbITh MCII0/Jb30BaHbI
B KauecTBe HOCUTEJS AJIST IPOTUBO-
PaKOBBIX JIeKapCTB. B paMkax paboTsI
McClIeloBaTeNM BIIEpBbie ITPOIEMOH-
CTPUPOBAJIM BO3MOKHOCTh CMHTE3a
nanoMIP, criepUIHO CBSI3bIBAIO-
IIMX aMMHOKUCIOTHbIE TTOCTe0Ba-
TEJIbHOCTU OEJIKOB-MMUIIeHEel, a Tak-
K€ BO3MOSKHOCTD UX MCITOTb30BaHMUS
IIJISI HaTIpaBJIEHHOM TOCTaBKM JieKap-
CTBEHHBIX CpPEJICTB B OIyXOJeBbie
KJIETKM.

ABE MOJNEKY/Jibl-MULUEHMU

CuHTe3 moAMMepHOl HaHOYaCTUIIbI
MIPOUCXOAUT B TIPUCYTCTBUU MOJIEKY-
JIbI-MUIIIEHM, UTO IIPUBOAUT K 00pa-
30BaHMI0 B hanoMIP «oTmeyaTkoB»
MOJIEKYJIbI-MUIIIEHU. DTOT Ipoliecc
MOXXHO CPaBHUTH CO CHSITUEM (OPM
IJI. OTIMBKU, TIPU KOTOPOM KOHeY-



HBIIl MaTepuas COXpaHseT OuepTaHus
Mopeny. Ha3piBaeTcst OH MMIIPUHTUH-
rom. [Tpu 3TOM nIOTydeHHbIe «hOPMbI»
Mpuo6GpPeTarT CrnoCOGHOCTh CIelu-
¢uyHO pacrnosHaBaTh U CBSI3bIBATH
MOJIEKYITy-MUIIEeHb.

B mpoBeneHHOM MHcCCIeLOBaHUU
B KaueCcTBe MMIINEHM ObII BbIOpPaH
TUPO3MHKMHA3HBII pertenitop EGFR
(epidermal growth factor receptor —
pelenTop snuaepManbHOro hakropa
pocra). Ero nosbilieHHOE NIPpUCYT-
CTBMe HABMIOMAETCS B LIMPOKOM CITEK-
Tpe omyxoJieii — OT KOJOpPeKTaIbHO-
ro paka, paka JIeTKOro u Hauboiee
arpeccuBHO (GOpMbI paka MOJIOYHOI
KeJsie3bl 1O OITyXO0Jayu Mo3ra. B maHHO
paboTe HAHOYACTULIBI OBUIU MONTyYe-
HbI METOJIOM JJBOJfHOTO MMIIPMHTMHIA
MIPOTUB JBYX MOJIEKY/I-MUILIEeHeH —
JIMHEHOTrO 30MUTona («3MUTOM» —
Y4aCTOK MUILIeHM, KOTOPBIN y3HAeTCS
aHTUTeNoM npu cBsizbiBaHuM) EGFR
M LUTOTOKCUYECKOTO JIEKaPCTBEHHO-

i

ro mpemnaparta gAokcopybuiimua. Ta-
KMM 00pa3oM, KOHEUHbBI MPOIYKT
OIIHOBPEMEHHO MOKET CBSI3bIBAThCS
¢ EGFR 1 oka3bIBaTh TepaneBTUYeCKoe
BO3JI€JICTBME 3a CUET MOAM(UKaLU
IIOKCOPYOUIIMHOM.

[IpenmapaThl Ha OCHOBE AHTUTEN
CJIOXHBI B pa3paboTke U IOPOTHU
B IIpou3BozcTBe. B Tepanuu Tex bopm
paka, B KOTOPBIX HAGII0HAeTCs U30bI-
TouHas skcnpeccusi EGFR, ycnewmHo
MIPUMEHSIIOTCS crieluduyeckme MOHO-
KJIOHAQ/IbHbIE aHTUTeJa IIPOTUB 3TO
muieHu (cetykcumab, uau Erbitux®).
OnuH Tako¥ Kypc J1s alieHTa CTOUT
okoso 100 Teicsy gonnapoB. CUHTETU-
YyecKye aHaJIoru aHTUTeN, TaKue Kak
nanoMIP, nuieHbl 5TUX HELOCTATKOB,
KpOMe TOTO, B OT/IMYME OT GroMoIie-
KYJI, B LIeJIOM UX CTabMIbHOCTD He 3a-
BUCUT OT TaKUX YCJIOBMIT Cpefbl, Kak
TeMIlepaTypa U KUCIOTHOCTb, a 3Ha-
YUT, LIUPE CIIEKTP UX BO3MOKHOTO
MCII0/Ib30BaHMSI.

v%

NPSIMAS PEYb Al

rd

Hukonait bapnes, pykoBoautenb
nabopartopum perynaumum
KNeTouyHoro curdanuira MOTU:

— Ham BnepBble ynanocb nonyynTb
NoAn@YyHKLUMOHaNbHble nanoMIP,
coyeTatowme B cebe Kak cneumdmy-
HOCTb Y3HaBaHMWS O6eNKOB-MULLEHEN,
TakK ¥ BO3MOXHOCTb 3 peCcHOM
[LOCTaBKM Pa3/IUYHbIX XMMUYe-
CKMX npenapaToB. PaHee 370 6bin0
HEBO3MOYHO, HO UCMO/Nb30BaHNE
TEXHONOrMU TBEPA0DA3HOMO CUHTE-
3a NOMOINOo pewwnTb npobnemy. Ha
ouyepenu — co3ganune deppomar-
HWUTHbIX NanoMIP, KoTopble NO3BONSAT
elle 6onblie paclnpuUTb GYHKLMO-
HaNbHOCTb «MNACTUKOBbIX aHTUTENY.

YCHELUHO IN VITRO
B pamkax wmccienoBaHUS yyeHble
MMPOJIeMOHCTPUPOBAIU YMEpPeHHYIO
U crienuOUUHYI0 TOKCUIHOCTD I0-
JIy4eHHbIX HAaHOYACTUI /151 PaKOBbIX
kieTok. [Ipuuem 3TO JOCTUTATIOCH
MCK/IIOUMTEIbHO 3a CUeT N00aBIeHMs
JOKCOPYOMUIIMHA MpU MoAMMepu3a-
uuu. B KineTkax HabM0OIaANCh MHO-
>kecTBeHHbIe pa3pbiBbl THK, xapaxk-
TepHble MUMEHHO JIs1 BO3/1eliCTBUS
JOKCOpyOuIIMHa (Ha 3TOM OCHOBAH
MexXaHU3M ero AeicTBus). KoHTposib-
Hble HAHOYACTUIbI, He HecyIe Mpo-
TUBOOITYXO0JI€BbIl MpenaparT, HUKaK
He BAUSIIM Ha KJIeTKu. HakoHel, CBSI-
3bIBaHME «MJACTUKOBBIX aHTUTET»
¢ EGFR pomo/sHUTe/IbHO TPUBOAUIIO
K YMEHbIIIeHUIO IJIOTHOCTY peLienTo-
POB Ha MOBEPXHOCTU KJIETOK. YCIemI-
Hble pe3yJbTaThbl 9KCIIEPUMEHTOB in
Vitro cBUIeTe/NbCTBYIOT O MepcliekK-
TUBHOCTU UCIIO0JIb30BaHUs hanoMIP.
UccnenoBaHus NPOBOAUINCH MEX-
IYHApPOJHOV TPYIION YUYeHBIX U3
Vuusepcureta Jlecrepa (Bennko6pu-
TaHUs), YHUBEPCUTETCKOTO KOJIJIe[IKa
JlounmoHa (Benuko6puranus), MHCTH-
tyTa uuronorny PAH 1 MOTU. su
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OpurHanbHasa cTaTes: Temperature-dependent virus lifecycle choices may reveal and predict
facets of the biology of opportunistic pathogenic bacteria; Halil . Egilmez, Andrew Yu. Morozov,
Martha R. J. Clokie, Jinyu Shan, Andrey Letarov & Edouard E. Galyov; Scientific Reports 8.

BbakTepuodarm nporms

YyeHble pa3paboTan MaTeMaTUYecKyto Modesb
B3aMMOLENCTBMA BO3OyOMTENen onacHoro
Tponuyeckoro 3aboneBaHuva 1 bakTeprodaros.

2 Acs Makaposa

ONACHAS BAKTEPUA
Menvonuno3 — 3aboyeBaHue, MpoTe-
Kawllee B BUAE TSDKEJIOTO cerncuca
c o6pa30BaHMEM MHOXECTBEHHBIX
THOVMHBIX BOCHAJe€HUI B Pa3IMUHBIX
opraHax. bose3Hp MIMpPOKO pacnpo-
ctpaHeHa B HOro-BocTouHoil A3uu,
a takxke VHAOHe3uu, ABCTpanuu,
3amagHoit 1 BoctouHoit Adpuke.
BosOynurenem siBisieTcst GaKTepus
Burkholderia pseudomallei (6aiimmia
Yutrmopa), KoTopasi 0C06eHHO aKTMBHA
B BOJIe U IOYBe.

Vuennle YHuUBepcurera Jlecrepa
B COTPYLHUYECTBe C Mpodeccopom
MO®TU u MI'Y Anzpeem JleTapOBbIM
pa3paboTayiv HECKOIbKO MaTeMaTuye-
CKUX MoOJejieli Ce30HHOM U eKeTHeB-
HOJ IMHAaMMUKM pa3Mepa MONyIsnuit
6a1sUIbl YUTMODA, CBSI3aHHBIX C 3a-
BUCUMBIMU OT TeMIIepaTypsl dharamu,
Ha PUCOBBIX ITOJISIX B IBYX ITPOBUHIIU-
sax Taunanga. B kauecTBe repeMeHHbIX
MCIIOIb30BA/INCh JAaHHbIE O TeMIlepa-
Type U YpOBHE YIbTpadyoseTOBOro
(YO) usnyuenus.

Menuoupaos — ocTpas

MHPEKUMOHHaA 60ne3Hb,
npuBoAsiias K CMepTHU B 40%

cnyyaes
]
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Pe3ybTaThl MOJENIUPOBAHUS TTOKA-
3BIBAIOT, UTO HaMbOJIee OMaceH nepu-
o[ C MapTa Mo ceHTA6Pb. OCHOBHOI
MCTOYHUK CMEPTHOCTU GakTepuii —
3apaxkeHue ¢aramu, TO €CTh BUpYycCa-
MM, KOTOpbIE MOPasKAOT 6aKTepUm, —
u3bupaTesbHO. BecHOi U J1eTOoM,
KOI[Ia YPOBEHb yAbTPaduoIeToBOro
M3JTyUYeHUsI BBICOK, (haru yMUPAIOT, TI0-
3TOMY YMCJIO GaKTepuii pacteT. B To
ke BpeMs B 60raToii mUTaTebHbIMU
BellleCTBaMMU Cpefie B TOM C/Tydae, eciiu
MHTEHCUBHOCTb YD-131yuyeHus ocra-
eTCsl TIOCTOSIHHOI, PelIalollyo Polb
urpaet Temmeparypa. Tak, eciv oHa
Boime 35 °C, ar mepexoguT B COCTO-
sTHUe, KOTJ]a OH YHUUTOKAEeT KJIETKU
6aKTepuu, UTO TTO3BOJISIET KOHTPOIU-
pOBaTh pa3mep MOMYJISIIUY MaToreHa.
Mopenb Takke MOKa3bIBAeT, YTO KO-

nPAMAS PEMDb

Anppeii Jletapos, 3aBeaytowmii
na6oparopueit BUpYCcOB MUKpoOOpra-
Hu3moB MHcTuTyTa MUKpo6Monorum
um. C. H. BuHorpaackoro, npogec-
cop MOTU u MIY:

— B otnume ot nabopatopHbix
YCII0BWIA, B NPUpOAE Y IN30reHa
(6akTepuu, uHbULMpoBaHHON da-
rom) 1 y natoreHHow 6akTepuu ectb
orpaHuuuBatome GakTopsbl, OT KO-
TOpbIX 3aBUCUT pa3Mep Mx Nonyns-
umun. Ytobbl coenatb Moaenbs bonee
PeannUCTUYHOM, Mbl U3MEPUIIU LeNbIf
PS4, peanbHbIX NapaMeTpoB haros.
Takum obpasomM, Moaensb npencka-
3bIBaET, NPU KakOM COOTHOLIEHWM
CEe30HHbIX NapaMeTpOB MOBbILIAETCA
PUCK 3apaXXeHUs MENMonL030M.

JIMYECTBO CBOOGOAHBIX OT (aroB Gak-
Tepuit MaKCMMaJIbHO B€4epoMm (OKOJIO
20:00) ¥ MMHMMaJIBHO YTPOM (OKOJIO
09:00). [Tomumo YO, HeraTMBHOE BIIU-
sSHMe Ha daru UMeIoT U yoobpeHus.
HenaBHue mccinenoBaHus MOKa3biBa-
0T, UTO XMMMKATHI HA OCHOBE MeIu
youBaloT aru, a 3T0 MOTEHIMATbHO
MOXKeT ObITh OTIACHO JIJISI UeJIOBeKa.
[TonyyeHHbIe Pe3yIbTAThl OTKPHI-
BaIOT LIeJIbII PSifi, BO3MOKHOCTE ISt
KOHTPOJISI 3a00/1eBaHMsI, HAUMHas OT
TepecMOTpa U ornpezeneHus rpadu-
Ka TOJIEBBIX PabOT B 3aBUCUMOCTH OT
Ce30Ha, MOHMMAaHMSI OMACHBIX Tepu-
OJIOB, KOTJla MOTYT MOTPe6OBaThCS
IIOTIOIHUTEeIbHbIE Mephbl 6e30IacHo-
CTU (Hampumep, crenuagbHast K-
MMUPOBKA), U 3aKaHUYMBAS TeM, KaKkue
yIobpeHust He BpedsT Garam 1 MOTYT
OBITh MCIIOTb30BAHBI IJISI TOTO, UTO-
6Bl OrPaHUUYMBATH MOMY/SIINIO
MaTOTEeHHBIX OAKTEPUIA. 31

lpouecc ssedeHus IHK bakme- =
puogazom 8 6akmepuansHyro
knemky. © Kateryna Kon
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A KaK neKapcrTBo

YueHble MoKasanu, YTo 94 nayka-Kpyror PAna
Argiope lobata MOXHO MCMNOMb30BaTb ﬂn( f
NpenoTBpaLLeHna rmben HepPBHbIX KNET

Vg Buxmopus Makcumuyk

NIULIHWUNA KANbLIUA

HeiipoHbl Hamero mosra repeja-
I0T CUTHAJI APYT OPYTry C IMOMOIIBIO
CIleaJIbHbIX CUTHAJIBHBIX COeauHe-
HMII — HelipoMeauaTopoB. [JIaBHBIM
BO30YKIAIONIMM HeiipoMeanaTopoM
saBisgeTcs riayramar. [Ipu 3aboseBa-
HUSIX HEPBHOJ CUCTEMBI ITPOUCXOLUT
U3JINIIHAA aKTUBalUMs INTyTaMaTHbBIX
pelenTopoB, B 0COOEHHOCTH TeX, KO-
TOPbIE XOPOMIO MPOBOAST KaIbIIUIA.
Bosbiioe KonmMuecTBO KalabLys MPU-
BOAUT K rubenn HEePBHBLIX KJIETOK,
MO3TOMY CTOUT 3afilaua pa3paboTKu
CHelMaTbHbIX GIOKATOPOB i Pery-
JIMPOBAHMS ITOTO TpoLiecca.

BJIOKATOPbDI

ViccnenoBaTeny M3yYMIN MOJIEKYIISIP-
HYI0 CTPYKTYPY KOMILIEKca IJTyTaMart-
HOTO pelenTropa ¢ TpeMs 6J0KaTo-
pamu, BKIIOYasi IPUPOSHBIN TOKCUH
apruonuH U3 Sifa rnayka-Kpyromnpsia
Argiope lobata u nBa MCKYCCTBEHHBIX
coeguHeHMsl. Xummueckas Gopmy-
JIa BCeX Tpex OJI0KaTOPOB COCTOUT U3
IIBYX YacTeil: «T0JIOBbI», HATIOMUHA-
I01l[e}f 0OCTaTOK apoOMaTUYeCKOil aMu-
HOKMCJIOTBI, ¥ «XBOCTa» Pa3IUUHONM
IJIVMHBI, BKJIIOYAIOIIero aMmMHOTPYI-
Tbl, COeqMHeHHbIe anudaTnyecKuMmu
yIJIeBOLOPONHBIMU JIMHKepaMmu. Ha-
6100 eHUs TPOU3BOAUINUCH C TIOMO-
IIbI0 METOJIa KPMOIIEKTPOHHO! MU-
KPOCKOTINH.

nPOXoA 3AKPbLIT

ITo c10BaM PYKOBOIMTEIS MCC/IENOBA -
HUS, BeIITycKHMKa MOTU u 3aBenyio-
miero ja6oparopueit B Komymbuitckom
yuupepcurere (Hbio-Mopk, CIIA)
Anekcangpa Co6oneBckoro, 61oKa-
TOPBI IPOHMKAIOT BHYTPb pelernropa,

OTKPbITO > BNOJTIOIN N4

Korga TOT OTKPbIBAETCA ITPU Jlel‘/JICTBI/II/I
rmyramara. [Ipu sTom OHUM Iomela-
10T CBOJ IIOJIOKUTENIBHO 3aPSIKEHHBIN
XBOCT B Y3KYI0 OTPULIATEIBHO 3apsi-
SKEHHYI0 YaCTh MOHHOTO KaHa/la — ero
CeJIeKTUBHBIN QUIBTP, 06YCIOBIMUBA-
IOIINI CTIOCOOHOCTD MPOITYCKATh TOMb-
KO KaTMOHBI. [TpoiiTh KaHa/I HAaCKBO3b
6/710KaTOpaM He MO3BOJISET UX TOJIOBA,
3aCcTpeBalolasi BO BHyTPEHHEN 1oJo-
CTU PeLienTopa.

TokcHHBI M UX CMHTEeTHUUYEeCKMe aHa-
JIOTY BBIGOPOYHO GIOKUPYIOT perer-
TOPbI, KOTOPbIE XOPOIIIO MPOMYCKAIOT
Kanbuuii. [TonyyeHHbIE pe3yabTaThl
MMOMOTIYT XMMMKaAM CIIPDOEKTUPOBATH
HOBbIE, 6ostee 3¢ deKTUBHbIE GIIOKATO-
pbl. OHU GyAYT MPENsITCTBOBATh ITPO-
HMKHOBEHMIO B IIpMHMMaKOMIIne Heli-
POHBI U3JIMITHEro KaJbLiMs BO BpeMsd
3aboseBaHuUii HEPBHOII cucTembl. Ha-
MpUMep, 3TO CIIACET HEPBHbBIE KIETKU
oT rubenu mpu 60KOBOM aMUOTPOPU-
yecKkoM ckjepose (6onesus Illapko),
SMUJIeTNICUN, UILIeMUU U HelipogereHe-
pauuu npu 6one3HsIX Anblireiimepa
u ITapKMHCOHA. 31
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AnekcaHap BacuneBckui,
npenopasatens MOTU u 3aBeny-
owwmit naboparopueii B Unctutyte
6M00pPraHMYEcKo XMMUU UM. aKage-
MukoB M. M. LemsakuHa u 0. A. OB-
unHHMKoBa PAH:

— [MpuMmeyaTenbHo, YTo B paboTte Mbl
MCNONb30BaNM TOKCMH Nayka, OTKPbI-
Tbili akapemukom EsreHunem lpuium-
HbiM B 1986 roay. MNonyyaeTcs, uto Te
BELLECTBA, KOTOPble MayK UCMOb3yeT
[Ans ybuincTea XepTBbl, Mbl NPUMEHS-
€M AJ19 UCCNefoBaHns OCHOB MYHKLM-
OHWMPOBAHWS HEPBHOM CUCTEMBI, U OHU
€ MOMOTyT B CO3A4aHWUWN HOBbIX leKap-
CTBEHHbIX MPenapaToB 419 NeYeHuUs
HelpoaereHepaTUBHbIX 3aboneBaHui.
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Xumuyeckue gopmynsl 610Kamopos 21ymamamHsix

peuenmopos, Ucnosib308aHHbIX 8 paﬁome
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Llllarm B KocMOC

Ob6LLEen3BEeCTHO, UTO KOCMUMYecKasa 3pa Hadanach
4 okTabpa 1957 roga, korga CCCP 3anycTui NepBbin
HebONbLUOM CAYTHMK BECOM B 84 KI Ha OpOUTY BOKPYT
3eMnu. Ho Mafno KTo 3HaET, YTO OJHOBPEMEHHO Ha 0pOUTY
BblLLTa M BTOPAdA PaKeTHaa CTyrneHb BecomM 7,5 TOHH. JTroam
Mo BCeMY MUMPY CnyLanu pagnocurHaribl M3 KOCMOC3,

a NOTOM 3aaupani rofloBbl U BUAENW, KaK Mo Heby NeTuT
MCKYCCTBEHHAA 3Be34a. BOT TONbKO pafooCUIrHabl Mochbiniarn
ManeHbKMW CAYTHWK, @ ApKo 61ectesla MHOroMeTpOoBad
BTOpaga CTyrneHb pakeTbl. B TedeHMe nepBbix 15 net nocne
a1oro gHa CCCP m CLLUA copeBHOBaIMCb B KOCMMNYECKOW
roHKe — KakK B 06/1aCcTy MUNOTUPYEMbIX MOETOB,

TaK U B 3amnyCcKe aBTOMaTUYECKNX MeXXMIaHETHbIX CTaHLMM
K JlyHe u 6nmxanimM nnaHeTam: BeHepe 1 Mapcy.

KocMumyeckmne mnccnegoBaHma nnaHetr CoNMHEYHOW CUCTEMDbI
MNPOOEMOHCTPUPOBANN BbICOKMN YPOBEHb aMePUMKAHCKOTO,
EBPOMENCKOro, COBETCKOIO M MpuLUenLero emy
Ha CMEHY POCCUIMCKOIO KOCMMYECKOro NpnbopocTpoeHma.
M XOTd MPOrHO3bl GaHTacToB XX BeEKa eLle JaneKm
OT OCYLLIeCTBNEeHNd, a Ha Mapce 00 CUX NMop He 3aLBenn
AONoOHW, NoCcTeNneHHoe ocBoeHre oobekToB ConmHeYyHowW
CUCTEMbI \»Ke HauvMHaeTcqa. Ecnin cenyac 3To oCcBoOeHMe
NpoaenblBaeTCa UCKIOUUMTENbHO pOobOoTaMU, B OnmxKamnLime
O0EeCATUNETNA MM Ha MOOMOTY MOTYT MPUNTIK NtoOu.
HecMoTpa Ha TO, YTO 2MoxXa BENMUKUX reorpaduryeckmnx
OTKPbITUIM B CONMHEYHOW crucTeMe Mo BOMbLIOMY cUeTy
3aKOHYKMMACh, MHTEPEC YenoBeYyecTBa K OnvKan LM
MJaHeTaM TONbKO HabupaeT 0OopPOoThI.
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EcTb 3a0aui, KoTopble C MOMOLLLBbIO Ha3EMHbIX AW HAaXOASALLUXCS Ha 3eMHOM
OpBUTE TENECKOROB PELLAtOTCA TyHiie, 4eM KOCMUYECKMMM @nnaparamu. -
OAHaKO MMEHHO BRarofaps MeXMIaHETHLIM MCCIEA0BATENBCKINM MUCCUAM
MPEeAcTaBneHns y4eHblx 06 ycTponcTae nnaHeT ConHeHHoM cucTeMbl, p
‘MEHANNCH Ham60ﬂee PadVIKaibHo 1 CTOEMUTENBHO., Mpg Mrccny yKe 't ¥

COCTOABLIMECSA l/I eu_Le TOMbKO FOTOBQLI.I,I/I@C‘FI NnQo rnoJiy4eHHble in Sltu

pe3yﬂbTaTbI 1 OTKPbITUS, K KOTOprM OHW MPUBENN, U I'I.OI/IJZLeTI peyb.,

3A NO9COM ACTEPOMAOB
HccneqoBauus BHeIIHMX Iu1aHeT COTHEeUHOM C-
CTeMBbI BeluCh NpeumyiiectBeHHO NASA 1 Haua-
Jich 2 Mapra 1972 roga ¢ 3armycka aMepuKaHCKOii
aBTOMATUYECKOJ MeXIIaHeTHOM cTaHumn (AMC)
«ITnoHep-10» Becom B 259 KMIOrpaMMOB. 4 feKa-
6ps 1973 roga craHuus mnposeTtena Bosie Omu-
Tepa Ha paccrosiHuu 132 000 kM. Bpat-6am3Herr
TOVi craHuuu «[InoHep-11» crapToBan 6 anperns
1973 ropa, mpubnuswuics k Onutepy 2 nekabpst
1974 ropa Ha paccrosinue 43 000 km 1 oTmpa-
Buics kK CaTypHy, MUMO KOTOPOTO IPOMYaJICs
31 utong 1979 ropa Ha paccrosiuuu 20 600 kM OT
06JIAUHOTO CJ10SL.

CpaBHUTENBHO NPOCThIe U erkue «IInonep-10»
u «IInoHep-11» HocTaBUIM HEMAIO HayYHOM UH-
dbopmarum 1 ToKa3anau, 4YTo MMbUIb B TIOSICE acTe-

'pOMOOB He IIpeACTaB/IsdeT OIIaCHOCTHU OJisI KOCMM -

YeCKHUX aIlrmapaToB. Tem caMbIM OHU IIPOJIOKUIN

' mopory 6osiee COBEpPIUIEHHBIM U TSIKEJIBIM arlra-
+ patam «Bosimxep». IlepBriii «Bosmoxkep» Becom

B 825 Kr cTapToBas 5 ceHTs6pst 1977 roma, mocTur
IOmuTepa 5 mapta 1979 roga u CatypHa — 12 HO-
s6pst 1980 roga. Ero 6mm3Herr «Bosimkep-2» BblTe-
Ten paHblie — 20 aBrycra 1977 roga, HO ipuseTen
K IOnurepy nnwmb 9 mwons 1979 ropa, a k Caryp-

Hy — uepes yeTbIpe rofia, MPUOGIU3UBIINUCH K €TO

nosepxHocty Ha 101 000 kM.

«“Bosi0xepul” omnpasuau Ha 3emo owenom-

Jiouee Koauuecmeo uHgopmayuu, skawuas de-

24 '

ABTOCTONOM
no COﬂ Hel—l HOM
CI/ICTeMe Y

_MUteckux OaHHbIX, NPUCAAH-

: =
camku  mellau . R N
pomozpaguyii xo- s s 10 iy
poluezo paspeuienys. s el

B'1981 200y s okoHuuN '
yHusepcumem't na 15 1V '

Jlem OKyHy.ts 8 MOpe'RoC-, 1

i i

HoLX “Bosioncepamu”. CunvHee 8cezo

eneuamnsnu omozpapuu camypHuArHCKUX
KoJley, Komopbsle NOKA3AAU UX PACCIOEHHOCMb HA

‘Gonee y3xue KoJeuku ¢ macumadom om 00HO-

20 Kuiomempa 00 meicauu. Omo 6bll COBepPULEH-

« HO HeoxcudauHwlil (peHomeH. Bnpouem, Kak nosice

8bISICHUIOCH, €20 npedckasvléan euje Ummanyun
Kanumy», — BCTIOMMHAET BenyLnii aHaJIMTUK KOM-
nanuu «Science Systems and Applications» Hu-

' Konai TopbKaBbIii.

«Bosimkep-2» cyMesn BbIIepsKaTh MHOTOJIETHEE
MyTellleCcTBME HACTOIBKO XOPOIIIO, YTO €ro Harpa-

BWIN K YpaHYy, BO3Jie KOTOPOTO OH ITPOC/IefoBal

24 suBaps 1986 ropa Ha paccrossHuM 81 500 KMm.

,ITorom annapar otnpasuica K HenrtyHy, Kyzna

npubsL1 25 aBrycra 1989 ronma, CKo/Mb3HYB Haf,

HEIITYHMaHCKUMMU o61akaMu Ha BBICOTE BCEro

4951 kM. Cucremsl YpaHa u HertyHa 1aBHO MH-
TPUTOBaIM YYEHbIX CBOMMM 3araf0uHbIMU KOJIb-
uamu: y Ypasa emie B 1977 rofy 6610 OTKPBITO
9 y3KUX KOJIEIl, CTAGMJIBHOCTD U PACIIOIOKEHME
KOTOPbIX ObUIM HETIOHSITHBL. A y HernTyHa Kosbia
BOBCe OKa3a/llCh Pa30pPBAaHHBIMU, UTO Ka3aloCh

Hep,ebui
«Bosowep» |
gecom 8/825 Kz
cmapmosah
5 cenmsbps.
1977 200a

I*aneaps’

2019 20da
annapam «Hogbié
20pU30HMbI»

¥ donmmer
conusumecs *

C ManbiM mesiomM
nosca Kotinepa



. ;
. HEeMBICJIMMBIM C TOYKM 3peHMs] HebeCHOM Mexa-
HUKU. «BOSIIKepbI» UCCIeS0BaIN CUCTEMBI BCEX
YeTbIpeX INIaHeT-TUTraHTOB, OTKPLIB LIeJIbIﬁ pan
HOBBIX CITYTHMKOB, pa3pexkeHHoe Kosblo HOmu-
Tepa 1 apku HemnTyHa, CepHbIN ByJIKaHU3M Ha
IOIINTEPUAHCKOM CITYyTHUKE I/IO, d TaK>Ke II0JTYyUMB
rmpekpacHble ¢poTtorpadum camux IiaHeT U UX
KPYIHBIX CIIYTHUKOB, BKIIOUasl TUTaH C TrycToi
' "aTMocdepoit u TPUTOH C a30THBIMMU Teii3epaMu.
O6a ammapara 0 cux 1op GyHKIMOHUPYIOT, UC-
cllenysi MeX3Be3HOe IPOCTPAHCTBO.
«“Bosdxcepsl” Hascez0a ocmaHymcs 8 ucmopuu
NJIAHeMos102uU Kax camblii ycnewHalii KocmuuecKull
npoexm. im Ha cmeny 18 okmsabps 1989 zoda 6 30y
, BHewHuUx niaHem omnpasusica “Ianuieo” — 0epom-
Hblli annapam secom 8 2560 Ke, Komopblili cnycms
wecmp siem 8viuien Ha opoumy FOnumepa, co6pocus
o 8 e20 ammocgpepy chyckaempiti annapam. OH npo-
' paboman 8osne FOnumepa do 2003 z00a u czopen
: + 8 IONUMepPUaHcKoli ammocgepe», — MPOAOIKAET
. '** . 'Hukona’ii lopbkaBblii.
15 oxTts16pst 1997 roma k CatypHy 6bUT OT-
& ' rmpasieH «KaccuHM», KOTODBIii BbIlIeN Ha OpOU-
Ty CatypHa uepe3 ceMb JieT. [locajouHbIi 30H][
v «['oiire"c», IoCTpoeHHbI EBpOeicKumM KocMu-
el YeCcKUM areHTCTBOM, oTaenmics ot «Kaccuum»
u cen Ha Turtan 14 guBaps 2015 rona, momy4uus

i CKPBITO} OT BHENTHUX HabII0maTeNei miIoTHO
atMmocdepoii. «Kaccuum» mpopaboran Bosie Ca-
TYPHA, 13y4ast ero KOJIblla ¥ CITyTHUKHA, 10 CeHTSI -

MMCCHIO, BOIS B aTMochepy.
«+ ' Cpenu pmanekuxX NABHO M3BECTHBIX JIIOASIM

' Ko IlnyToH. Ilo obuimanbHO KIaccuuraum
i, ceituac [In1yTOH He cuMTaeTcs MJIAHETOI, — 3TO
oIHO 13 Ten mnosica Koiirnepa, KOTOPBIX M3BECTHO
y>Xe HeCKoIbKo coTeH. 19 suBapst 2006 K ganekoit

anmapat «HoBble TOpU30HThI». 14 utons 2015 oH
* mporneTes Ha paccrossauy 12500 KM Haf, MoBepx-

, | HOCTbIO ITyTOHA, M3YyUMUB TeOJ0TUIO, aTMOChe- '

nepsble ¢dororpacdunu nmosepxHocTu TuraHa, '

6ps IPOLIIOro rofia, ocje Yero 3aKOHYM/I CBOIO

N 00BEKTOB OCTABAJICS Heucciaeg0BaHHBIM TOJIb-

nepudepun COTHEUHONM CUCTEMbI OTIIPABUIICS

'ESA B coTpyAHMuecTBe ¢ NASA = vexfarem

TuTaH, cnyTHUK CaTypHa,
nepBbli1. 06bEKT B 30HE NJ1aHeT-
rUraHToB, Ha KOTOPbIi 6bI1a’ Qv N,
COBEPLUCHA MATrKanA NOCAAKA — ' rucar'

; \ - Has cmaHyus
nocaaunm 30HA «FoUreHe» «[Tuorep-10»
6onble pecaATH neT Hasap - 62,
[} '

Ll VR, %
Py ¥ CIIYTHMKY 3TOTO JAleKoro HebeCcHOTro Tena.
1 suBaps 2019 roga annapat «HoBble TOPU30H-
ThbI» IO/DKEH COMU3UTHCS C MAJIBIM TEJIOM M0sICa i e .
Koitriepa ¢ HeobuIManbHbBIM Ha3BaHUEM YIb- : g
TuMa Tyse (C JIaT. — «Kpail cBeTa») — ABOVHBIM ' '
06bEKTOM C AramMeTpoM 30 KM, paCIOIOKEHHOM,
Ha paccTosTHUM 43,4 aCTPOHOMMUYECKUX edUHU- "
Ubl OT Hac. ITo ctoBaM pyKOBOAUTENSI HAYYHOM
nporpamMmbl mTa6-kBapTupbl NASA AnpuaHbl
OxamIio, IPSIMYIO TPAHCISIIIUIO 3TOTO COMMKe- : ‘
HUSI MOXHO OyzmeT rnmocMmoTpeTh Ha NASA TV 2 A 3
stuBaps1 2019 ropa 13-3a MHOTOYaCOBOJ 3a/1€P3KKU :
CUTHAaJa, UOyLero K 3eMsie OT CTO/Ib YAAJT€HHOIO

o6beKTa. '
5aprycra 2011 roga k [Omy- [ : e i
Tepy OTIIpaBUJICS alIapar CMPABKA il i
«Juno» («IOHOHa»), KOTOPBIN ACTPOHOMMYECKAS eanHU- f
B 2016 rogy BbIIIes Ha OPOUTY La — VCTOPUYECKN CITOXKB-
BOKPYT CaMoJi 60JIbINO I1a- WasAca eAnHNLa M3MepeHNns

PaCCTOAHUM B aCTDOHOMU M. AR
McxoaHo npuHMManach ¢
paBHOW BoNbLIOW Nonydcu

HeTbl COTHEUHO! CUCTeMbI
n 00 CUX IOp IIpoAoJIKaeT

paboratb. PakTUUECKN ITO OPBUTHI 3eMAU, KOTopas
repsas 3a MHOTIO JIeT MUCCHS, B aCTPOHOMMM GHUTaEFCA '
KOTOpasl LIeJIMKOM ITOCBSIIIIe- CpedH1M paccToaHtem 4
Ha IOnurepy, a He cucreme AR ISIETL S oy 1l S0
ero CHyTH]/IKOB. FOAHALWHNKM OeHb aCTPOHO- s .‘
MMYeCKaa enHMLIa CHNTaeT-
Ectp eme onmH 0GbexT, Cs1 PaBHOI B TOUHGCTY i
MUCCUU K KOTOPOMY ITIOCTO- 149 597 870 700 meTpam.
SIHHO MpopabaThIBAIOTCS i : e

u ob6cyxkpatorcs, — TuTaH.
Ha sTom ciiytHMKe CaTypHa pasMepoM MpUMEPHO 5 4 g '
¢ JlyHy upe3BbIUaifHO MHTEpeCcHas KIuMaTude- . '
CKas CUCTeMa: OueHb IIJIOTHASI a30THAsI aTMOC-

(dbepa, meTaHOBBIE O3€pa U TOXKIM, OpraHMUeCcKast h
IBIMKA OYeHb CJIOXKHOTO XMMMUUYECKOTO COCTaBa.

DTO mepBbIif 00BEKT B 30HE IJIAHET-TUTAHTOB, Ha : <
KOTOpBIi OblIa COBepIlieHa MArKas rmocajaka — '
ESA B corpyguuuectBe ¢ NASA mocaauau 30H[, o ,
«['toiireHc» O0JIbIIIE AeCaTH JIET Ha3a/l,. ‘ —



SAHAYKY 2 TTIABHOE

no CNEAAM BOMHbI MUPOB @opmayuu. HedagHo amepukaHckomy annapamy
«Cpedu muccuti mekywezo decsmusiemus 8 nepayro € Kamepoti 8bICOK020 paspeuleHus yoanocy Hatimu
ouepedv NpuUxo0sim Ha yM HANPAsJIeHHble HA UCCTIe- “Beagle-2” Ha cHumKax. M noxose, 4umo OH noumu
dosaHue Mapca. Dma GecnpeyedeHmHas snones «Mapc-96» — docmue yenu: no-eudumMomy, annapam npusem-
Hauanace 8 KoHye 80-x 20008 ¢ napsl HeYOAUHbIX nepeas nonsimka JIUJICS, HO Y HE20 He OMKPBLIUCH COJIHEYHble Oama-
3anyckos. B nauane 90-x 6bL1 ymepsiH amepukaH- gocmcosemm’“ peu», — BcrioMuHaeT Project Scientist Mmuccunu
C o« » occuu u no- .
ckuti “Mars Observer”. B 1996-m nomepnes Hey- credwuil npoexim, «Mapc-9xcnpecc», BoITycKHUK MOTU JImMuTtpuii
dauy “Mapc-96” — nepeas nonsimka nocmcosem- cdenanmbiii ewe Tutos.
ckoti Poccuu u nocnedHuii npoekm, cOenanHulii euje s CCCP B To xe BpeMsl OpOGUTAIbHbI MOAYIb

«Mapc-3xkcmnpecca» yxke B TeueHue 15 ner
ycrenrHo pa6oraet. OguH 060pOT BOKPYT
Mapca 3aHuMaeT y Hero OKojo 7 4a-
coB. OH uccaenyeT MapCUMaHCKYIO 10-
BEPXHOCTD, JIJIS1 Uero Ha Hero ycra-
HOBJIEHA KaMepa C paspelleHuem
nopsanka 10 MeTpoB ¥ BO3MOXHO-
“TTHI0 MONYYaTh LBETHBIE CTEPEO-
u306pakeHusi. ITO OYEeHb BaXKHO
IS uccienoBaHus Tornorpaduu
" reoJIornu ImOoBepXHOCTU. Taxke
Ha opb6uTepe eCTb KapTUPYIOMINIi
CCIIEKTPOMETpP, KOTOPHIif MTO3BOJSET
IOJIYYUTh pacrpeneneHne pasandHbIX

8 CCCP. BoL1 nepepblg, nocie uez20 Ha4andacs 3noxa
cospemeHH020 uccnedoganust Mapca. 3a amo epe-
MSL 0KOJI0 NOJIymopa decsimko8 annapamos Lo
3anyujeHo K Hemy. Cmoum ommemums MUCCUO
“Mapc-dxcnpecc”. dmo akmuuecku OsLna
peuHkapHayus muccuu “Mapc-96” Ha HOBOM
Gopmy, HO C OUeHb CXOHCUMU HAYUHBIMU 3d-
dauamu», — pacCcKa3bIBaeT PYKOBOIUTENb
nabopaTtopuu npukiagHoi VK-crekrpo-
ckoniun MOTU Anexkcanap Pogun.

Muccusi «eMapc-3kcripecc» 4 e
Ha anmapate «Mapc-96» €TOSITIO HGCKOJII%(O eB-
porieiicKux mpubopoB, u uX PYKOBOZMTENIN, OrOP-

YeHHbIe Heynaqeu 3allyCKa, IIOIIbITA/INCh y6e,EU/ITb MIMHEePaJIOB I10 ITOBEPXHOCTU Mapca: TJIMH,
ESA opranmu3oBarth Apyryio Mmuccuio k Mapcy, co- rurnca, 6a3aabToB.
XpaHUB HAy4YHYI0 OCHOBY «Mapc-96». DTa uznes «Ha opbumanvsHom modyie cmoum MOujHbLii
BOIUIOTU/IACh B IPoeKT «Mapc-IKcrpecce», KOTO- CnexmpocKonuuecKuil KoMnaexc sl Ucc1e008aHus
pbiit B 1997 rogy 6611 mpuHAT EBponeiickum Koc- ammocepol: uzyueHuss memnepamypsl, 2a308vixX
MUYECKUM areHTCTBOM, 1 B 2003 romy ammapat coCMasisowux, NbLIU, aspo3oneti, 1edsaHbix 00a-
y3ke ObLI TOTOB M CTapTOBaI ¢ BaiikoHypa. K06, — pacckasbiBaeT Imutpuit TUTOB. — Omu
HayuHble 3amauy 5TOVi MUCCUM IT€PEKPBIBAIN npubopsl pabomarom 6 Hadup, mo ecmes mMozym
e/iBa Jix He BCe BO3MOKHbIE 06/1aCTy UCCIeoBa- cMompems HenocpeocmeeHHo Ha niademy nod
HMSL: OT IOBEPXHOCTU 4O CaMbIX BBICOKUX CI0€B Kocmuueckum annapamom. Taxkxce oHU npoeodsm
arMocdepsl. DTO OIMH U3 OCIeAHNUX alapaToB, u 3ammeHHsle HAOI00eHUs: hpubop cmMompum Ha
KOTOpbIe He GOKYCUPYIOTCS Ha KaKO-TO oIpe[ie- COJIHYe, JIyuU 3axo0suiezo CONMHYa Npoxoodsm uepes
JIECHHOJi Hay4yHOI1 3ajave. cI0u ammocgepsl HA Pa3HbIX 8bICOMAXx, U pakmu-
«Ha “Mapc-dxcnpecc” 0vln1 ycmaHosleH YecKU Mol NOJLyuaem 8blCOMHbLil npous mozo unu
“Beagle-2” —nocadouHslli annapam ¢ docmamou- UHO20 napamempd. Omo Moxem Obimyb U NAOM-

HO NPOCMOIl HAYYHOTI HaAZPY3KOil, 0OHAKO Mo Gblia ;’g 0‘;’/’2“(3\74‘;’;"‘:’1;’;(2_ HOCMb ammocpepel, U codepicaHiie 600H020 napa,

nepeas nonsimka Eeponet ocywjecmeums nocadky — ppeccy yemanoanena U 6bICOMHOE pacnpedenienue N, u umo-mo opy-

Ha nosepxHocms Mapca. Ona GbLia HeyOauHoii:  Kamepa c paspe- 20e».

€643b ¢ annapamom Obl1a NOMePAHd, U HUKIMO He g’g’;‘ﬁ;”pﬁg”;ﬂ‘;“igy_ Eme omyu npubop, CToAImuii Ha opburepe, —
3HQJI, 4MO NPOU3OWNO, NOMOMY UMO 6 NPOUECCE  cepyg Mapcuarcko pajiap, KOTOPbIii MOXeT KaK 30HAUPOBATh BepX-
cnycka He 6bL10 HUKAKOU MesemMempuueckoll UH-  nosepxHocmu HMe CJI0M MapCUaHCKOTO TPYHTa A0 [yOMHBI

B HECKOJ/IbKO KMJIOMETPOB, TaK U OIIpeae/IsiThb
IJIOTHOCTDb 3JI€EKTPOHOB B MoHOchepe. [lnas-
MEeHHbIIT KOMIUIEKC IaeT BO3MOXKHOCTh MCCIe-
JO0BATb MOHBI 1 3JIEKTPOHDbI, KOTOPbI€ HAXOOSTCS
B BepxHeit aTMocdepe, UTO momMoraet onpepe-
JINTD, KaKoi MaTepual 1rjiaHeTa TepsieT, B KaKOM
KOJMYeCTBe M B KakKux mecrax. U Korga BCe 3Tu
JaHHbIE 06pPabaThIBAIOTCS, TONYUAETCSI JOBOJIHHO
GoJbiIiast CTaTUCTUKA, 671aroapst KOTOPOil MOKHO
ysKe 3amISTHYTH B MPOIILIOe TiaHeTsl. Hampumep,
OTBETUTDb HAa BOIIPOC O TOM, KaK MHOT'O BOObI I10-
Tepsit Mapc 3a CBOIO UCTOPHIO.




«“Mapc-3kcnpeccom” docmuzHymesl OUeHb 8aXH(-
Hble pe3ybmamot, KOmopsle N0380UNU USMEHUMb
8327190 Ha niaHemy. Hanpumep, Msl 3HANU U PAHb-
we, umo Ha Mapce cywiecmeyrom cyxue pycia opes-
Hux pex. Ham ydanoce nonyuums 20pasdo 6ovuie
demareti, NOCKONBKY Mbl 0MKApmMuposanu npubu-
3umenvHo 84% nosepxHocmu naavemost. [lodcuem
Kpamepoe no3eoJisiem onpedeaums 603pacm — no-
2MoMy 2eoJi02usl NoBepxXHOCMU pakmuuecku npe-
epawaemcs 8 xpoHosnozut. To ecmsb Ml He MOJILKO
sudum maxue ¢opmel penveda nogepxHocmu, Kax
PAsHUHbL, 20pbl, N1AMO, PYCIA PeK, HO U MOXeM
onpedenums, 6 Kakoe pems GopmMuposanucs 3mu
2eosi02uyecKue uepmol», — MOABOIUT UTOTH IMu-
Tpuit TUTOB.

CoryacHO TMOMy4YeHHBIM JaHHBIM, TPUMEPHO
4 MutMappa Jiet Hasazg Mapc GbUT TOCTaTOUHO
BJIQYKHBIM, IIOTOM ITOCTENIEHHO ITPOMCXOAWIIO ero
BbICbIXaHUe u 3amep3aHue. O6 3TOM roBOPSAT
obHapykeHHbIe TUIPATUPOBAHHbIE MUHEPAJIBI,
KOTOpbIe MOT/IM 00pa30BaThCsl TOIBKO IIPU Ha-
JIMYUY BOZABI HA TIOBEPXHOCTM KPACHO MIIaHEeTHI.
Hanuumne cynbdaToB 03HaUaeT, uTo ObUTU IMHU30-
IIbI ByJTKAHMUECKOI aKTUBHOCTH, B XOJle KOTOPOIi
BYJIKaHbl BbIOpaChIBAIU

lpoekm
«Mapc-Ikcnpeccy
0611 NpUHAM

8 1997 200y Espo-
nedickum KocMude-
CKUM G2eHmMCmeom,
u 8 2003 200y
annapam yxe 6bi1
20mos u cmapmo-
8an ¢ balikoHypa

CepHUCTHIE ra3bl, KOTOpbIe
ocemanu u3-3a OOXOen
¥ nonajganu B rpyHrT. Ilo-
CTelleHHO Mapc craHoO-
BUJICSA Bce Gosiee CyXum

— I
KCTATHU

Mpoao/mKaoLLMINCa B HacTodllee
BpeM$ COBMECTHbIN MPpoeKT ESA

u xonogHbIM. [TocnengHue
2,5 MuiMapna et Io-
BEepPXHOCTH IIaHEeThI TIpei-
cTaBJsieT 06Ot CYXYIO Imy-
CTBIHIO, MOIMDULIMPYEMYIO
BeTpaMu U OKUCIeHUEM
TIPUCYTCTBYIOIIETO Keje3a.

Takum obpasom, mep-
BOe JIOCTVSKeHUEe MUCCUUN
«Mapc-3kcrpecc» — ¢op-
MMpPOBaHMe HOBOI KapTu-
HBI 3BOMIOLUM TIIAHETHI.
Btopoe — uccienoBaHue

M PockocMoca «9K30Mapc» COCTO-
UT 13 ABYX 2Tanos. [NepBbI 3Tan —
3anyck opbuTanbHoOro annapaTta
«Trace Gas Orbiter», KOTOPbIV B KOH-
LLe BECHbI MPUCTYMWI K CUCTEMATU-
YeCKMM MccneqoBaHUAM MNaHeThI.
Cnepytowmm NycK HaMeueH Ha
2020 roa. B pamMkax BToporo atana
poccumckaa nnatdopmMa AOCTaBUT
Ha MOBEPXHOCTb EBPOMNENCKMNM
Mapcoxof. dTa MUccKUa NAaHnpyeT-
Cq KaK nocregHaa YMcTo Hay4Haa
Muccrsa ESA kK Mapcy. (MogpobHee
NpPoO MUCCUIO «IK30Mapc» YnMTamTe
Ha cTp. 40 — npum. pes.)

kuMaronornu Mapca: Toro, Kak rof, oT rofa me-
HSIIOTCSI YCIOBUS B aTMocdepe. DTO 9BOMOLMS
TeMITepaTypbl U COIepsKaHus IbLIM B aTMocdepe,
LIMKJTBI BOASTHOTO Mapa 1 030Ha. I[I0CKOIbKy 0pou-
Tep paboTaet yxke 15 jieT, OH obecrieunst OoHO U3
CaMbIX JJIUTETbHBIX HEMTPEPBIBHBIX HAGMIONEHI
rapameTpoB atmocdepsl ¢ op6uTsl. Baarogaps
3TOMY MOXXHO MPOCIEIUTb UX CE30HHbIE U3Me-
HeHus. Ellle OHO IOCTMKeHMEe — IIa3MeHHbIe
Hab/Tofe st BepxHeit aTMocdepsl, Tae mpoliec-
Cbl OUeHb CWJIBHO 3aBUCST OT aKTUMBHOCTU COJTH-
1a. 15 et — 3To Gosbllle, YEM COTHEUHbIN IIUKI,
KOTOpbBII AnuTcs okoso 11 yieT. Bce mpoiiecchl
B BepxHelt aTMocdepe oueHb CUIbHO 3aBUCAT OT
aKTMBHOCTM COMHLIA. [I03TOMY ITPOIO/KUTENTbHbIE
HabmoneHus «Mapc-JKcIpecca» OUeHb BaKHBI
JUISI TIOHUMAaHUST TOTO, KaKUM 06pa3oM BepPXHSIS
atmocdepa IIaHeTHl pearupyeT Ha U3MeHeHUe
KOJIMYECTBa COMTHEYHBIX IMSITeH, MHTEHCUBHOCTD
YIbTPaduoIeTOBOro U3 TyueHusl, MarHuTHbIe Oypu
¥ KOPOHAJIbHbIE BBIOPOCHI MaCChI.

«Kocmuueckuti annapam Haxooumcs no-npexc-
Hemy 8 xopouteli popme. U celiuac mvl pabomaem
Haod HayuHslMU 3adauamu Ha ciedyowjue dga 20da.
Muccus yxce npodnena do koHya 20-20 200a, HO Mbl
6ydem obcy#dams ee npodieHue u 0o KoHya 22-
20 200a. Mo HY¥#cHO 071 Mo20, hodoJblie nopabo-
mams emecme ¢ “Trace Gas Orbiter” muccuu “Ok-
30Mapc” u ¢ amepukarckoti muccueti “MAVEN” no
uccnedosaduio epxmeti ammocgepol», — NeIUTCS
mwiaHamy ImMutpuii TuTos.

PYCCKAS4 NNAHETA

Muccus «BeHepa-2kcripecc»

«Cnedyem makxce ommemums muccuio “Bene-
pa-9kcnpecc”. dmo annapam, udeHmMuUHslli Mmomy,
Komopwlii Obl1 omnpasaex K Mapcy 8 pamkax muc-
cuu “Mapc-dkcnpecc”, HO a0anmupo8aHHwlli K ycio-
8USM U cneyuduueckum HayyHsiM 3adauam y BeHe-
pbl. Bblio HECKONBKO CaMbIX pA3HbIX NPEOoHeHUL
0M HayuHo20 co00Wecmad, Kak Ucnous308ams ciez-
Ka moduduyuposarHozo 6usHeya “Mapc-xcnpec-
ca” — om uccnedo8aHust OKOJI0CONHEUHOL Naa3mol
do acmpogu3suueckux 3adau. Beiuzpana epynna,
udeos02om komopoti 6vt1 JImumpuii Tumos u noo-
depxcasuuue ezo esponetickue cneyuanucmot. OHU
ybedunu ESA, umo ama muccusi Moxem pewums
OUeHb 8aXCHbIE HAYUHblEe 3a0ayu U mexHu4ecKu 6sims
noxoxca Ha “Mapc-dkcnpecc”», — TOBOPUT AJek-
canap Ponun.

V anmapara yKOpOTUIM B JIBa pa3a COMTHEYHbIE
raHesnu, MoToMy uTo BeHepa 6mmske K ConHILY,
U CMEHUJTM OOIIMBKY, UTOOBI OH MEHbIIIEe TPeJIcs.
B pesynbraTe moayumsiach OueHb IPOAYKTUBHAS

Muccusi, KoTopas 6osee 8 jieT rmpopaboTana Ha =>
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op6uTe BeHeps! u Briepsbie 3a 20 JIeT MO3BOIMUIA
MONYYNUTh IPUHLIMUIIMAIBHO HOBbIE JaHHbIE 00
«yTpeHHei1 3Be3[e».

«“BeHepa-IKcnpecc” 0KA3ancs camvim 0biCmpbim
npoekmom 8 ESA: om MomeHma npuHamus peule-
Hus 0o 3anycka ¢ BatikoHypa npouino écezo 4 z2oda.
OcHo8HbiMU 3adauamu Muccuu ObLIu UCC1e008aHuUe
JuHAMUKU U cocmasa ammocgepst, Kak hodobaau-
Holi, mak u HadobaauHoli, a makice ucciedosa-
Hue memnepamypHoti cmpykmypst. Mot coenanu
HebobWY Kamepy, Komopds 8 onpedesieHHOM
CcnekmpanbHOM UHmepaane udena n0BepXHOCMyb
u nodobnauHyw ammocpepy Huxce 50 km. Xomenu
nposecmu euje U N0ON0BEPXHOCMHOE 30HOUPOBA-
Hue BeHepbl, HO N0 pa3HbIM NPUUUHAM 3MO020 Coe-
Jlame He y0anoce», — pacckasbiBaeT IMUTPUI
TurosB.

Anmapat pa6ortan ¢ 2006 roga o 2015 rog,.
3a aTo BpeMmsi Gbuta ucciaensoBaHa Me3ocdepa:
rasoBbIi COCTaB, BBICOTHbIE MPOMIMINM, BaXKHbIE
IJIST TIOCTPOEHMSI XMMUUYECKUX Mogesnei. Usy-
yeHa MOpQosorus 061a4HOrO0 c10s. IIpoBeieHo
Hab/omeHye yoeraoIyx rasoB B BepHei aTMoc-
depe. [To 9T0It MUCCHUM GBITOBAJIO CIOKMUBIIEECS
MpeacTaB/aeHN e, YTO MaTHUTHOE I10J1e, KOTOpoe
Ha 3eMJIe IOCTaTOUHO CUJIbHOE, 00eperaet Halry
IJIAHETY OT COTHEYHOTO BO3EeMCTBIS 1 CBSI3aH-
HOJi C HUM MHTEHCUBHOJ IOTepu aTMocdephl.
IaHHbIE TI0 MMOTEpEe BellecTBa U3 aTMocdepsl
HaTOJIKHY/IM MCC/iefoBaTeNleil Ha OfMH BOIIPOC.
«Kozda Mol Hauanu usmepsmes nomepio 2308 am-
Mocgepoli Berepsl, — a a3ma niasema He o6nada-
em MazHUmHsIM NojieM, U ammocepa Hanpamyio
amaxyemcsi COJIHeUHbIM 6eMpPOM, — C youeJieHuem
yeudenu, umo oHA mepsiem MeHblle eeujecmad,
uem 3emas. Ilonyuaemcs, umo Hauia niaiema,
Komopas o6nadaem MazHUMHbIM NoJieM, mepsi-
em 6oJiblie sewjecmad, uem BeHepa, maxas xce no
Macce u no pasmepy niamemad, Ho He obnadawwas
MAZHUMHBIM NoJieM», — TIPOAOJ/IKAeT paccKas
Ovutpuit TUTOB.

Ocranuch ¥ HepasrajJaHHble saraaku. Hampu-
Mep, HeM3BeCTHbBIN yabTpadyoaeToBbIi MIOIIO-
TUTE/b. B X0me Muccuy 6bLI0 ITOTYYEHO ero pac-
npezeneHne, UCCIEJOBAHO €ro MoBefeHKue, HO
MOHSITh XMMMUYECKYIO IIPUPOAY STOTO BeIIecTBa
He yIaioCh.

«Mbl xomum NOHAMb 380JI0YUI0 NJIAHEMBL.
Mot sudum ybezarue 6odopoda u yoezarue Oetime-
pus. ITo-8udumomy, pasliie 3mu npoyeccot A0Jix:-
Hbl ObLiu 661Mb 20pa3do Oosiee UHIMEHCUBHBIMU.
Ha 3emne okean — 8 cpedHem npubau3umensHo
mpexkunomemposas moujd. A Ha BeHepe, eciu
83smb 6Cl0 800y U cOOpams ee U3 ammocgepol, Mol
Habepem om CuJlbl HECKOTIbKO CAHMUMEMpo8. Imo
03Hauaem, 4mo 02pOMHOe Koauuecmeo 800bl ObLI0
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nomepsHo. Kaxum
obpasom? 3emas
cmozna cpopmupo-
8ame OKeaHsl Ha
ceoeli nogepxHoCmuU
npocmo nomomy, umo
OHa ObL1a uyme Oanvlle om
Connya. M3-3a 3mozo 8cs 800a Ha-
xo0unaco 61U3K0 K N0OBEPXHOCMU
naaHemst u danexo om 30Hsl yoe-
2aHUA, MO ecmb 8epxHeli ammocpepe.
Benepa, no-eudumomy, 0slia no opyzyio cmo-

pOHY om 2panuypl, 20e #udkas 600a ewe MOXEM  OcoaHsmu
cywecmeoeams Ha nosepxHocmu. [loamomy npou-  3a0aqamu Muccuu
30uuiu 08a 63aUMOCBA3AHHBIX NPOYECCa», — KOM- Zggzgggfa
MeHTupyeT IMutpuii Tutos. Ikeneccs b0

Best Boma Ha BeHepe okasanach B aTmocde-  uccredosanue
pe, 13-3a 4ero oHa 6blja BCerma OueHb 6JIM3KO Z“C’Z‘Z';’n%’;‘é

K YPOBHIO yoeranust. COTHEUHbI BETEP «CIyBa»
3Ty BoAy U3 BepxHeit aTMocdepsl. U, Kak mpeq-
CTaBJISIeTCsl, HECKOJIILKO MU/UIMAPIOB JIeT Ha3as,
60JIpIIOe KOJIMYECTBO BOIBI OBLIO IOTEPSTHO
u BeHepa dakTuuecku Bbicoxina. K Tomy ske u3-
3a OTCYTCTBMS XUIKOJ BOJBI Ha IOBEPXHOCTU
IIaHeThl yriekucnplii ras (CO,) He cMor yiiTu
B 0CalouHble mopoabl. To ecTh, rpy60 roBops,
BCS1 IBYOKMCB yI7Iepozia, KOTopasi Oblia MmomyyeHa
I1aHeTo Ipyu GOPMUPOBAHUM, TaK U OCTAIACh
B aTMocepe. CO, — 0OYeHb CHIIbHBII ITAPHUKO-
BBIJi ra3, IO3TOMY IIOBEPXHOCTb BeHepnl pa3o-
rpenach 4O BBICOKMX TEMIIepaTyp U He CMOIJIa
OCTBITb.

ammocgepsl, KaKk
nodobnayHol, mak
U HadobnayHoli

Ha BeHepe, ec/iu B39Tb BCIO BoAy, co6paTthb
ee u3 armocdepbl, Mbl Ha6epeM OT CUJbI
HECKOJIbKO CAaHTUMETPOB. 3TO O3HavYaeT,
YTO OrpoMHOE KONMYECTBO BoAbl 6bi1o
norepsHo

I

lepcnekmusa
8eHepuaHcKkou
nogepxHocmu

i-_""\ S
— —




KCTATHU

«“BeHepa-2Okcnpecc” — He eauH-
CTBEHHaa Muccua K BeHepe no-
cnegHux net. Cemyac y NaaHeTbI
ycrnewHo paboTaeT AnoHCKag MMCCUa
“AKaLlykn". GNoHLbl MoKa3anu cebs
HaCTOALLMMM CaMypaaMm: U3-3a
paspylleHns OBMraTelbHOM YCTaHOB-
KW annapat He yAanoch C rNepBoro
pa3a BblBECTM Ha 0pbUTY BeHepbl

B 2010 romy. Bropasa nonbiTka, npea-
MPWHATaS Yepes NATb NIET C UCMOSb-
30BaHMEM OBUMraTenem opmeHTaLmm,
Oblna yCrneLwHom , mocae Yyero annapT
MOr paboTaTb U Mosly4YaTb OUYEHb NH-
TepecHble OaHHble.

“AKaLyKn" — OOBOIBHO MPOCTOM
anmnapar, HO ero opbuTa NO3BONAET
OXBaTblBaTb MaHETY B LiesiomM. [Ang
nonyYeHma rmobanbHOM KapTUHbI
KNMMaTUYECKOM CUCTEMbI MJ1aHETbI
3Ta MUCCUS OKasanacb MHTEPECHOW
Y MPOAYKTUBHOWMY», — CYUTAET Anek-
caHgp PoouH.

BO NMYBMHE NJIAHETHbIX HEAP

Ha ceropHsmHMi eHb Ipo Heppa
rs1aHeT COIHEUHO CUCTeMBbI U3-
332 HeXBaTKU SKCIIePUMEHTaslb-
HBIX JaHHBIX M3BECTHO OY€Hb
maso. CeitfcMuUYeCKie MEeTOIbl —
eIVHCTBEHHbIe IIPSIMble METOABI,
KOTODbIe [T03BOJISIIOT ONPeAENNUTbD,
YTO MPOUCXOAUT BHYTPU IJIaHE-
Tbl. Takue 3KCIEPUMEHTHI TPO-
Bogunuck Ha JIyHe u Ha Mapce,
HO TMpaKTU4Yecku Ge3yCremnrHo.
[TosTOMYy yuyeHble BBIHYXXJEHbI
MmoJIaraThcst MO0 Ha TeopeTuye-
CKMe MOJeNH, MO0 Ha KaKue-To
BHELIHNE MPOSIBAE€HMSI BHYTPEH-
Hell CTPYKTYDBI.

3a mocwieqHMe TOAbI OBLT CAe-
JIaH TUTAHTCKUI PBIBOK — TEO-
peTuKM HayYUIUCh, HANIPSIMYIO
pelias ypaBHeHMSI KBAaHTOBOJ
MeXaHMKM, pacCUUTBIBATb CBOIi-
CTBa BelleCTBa IPU I'MTaHTCKMUX
JaBJIeHUSIX U KpaliHe TPYLHO
peanusyeMbIX B 9KCIIePUMEHTe
YCJIOBUSIX, KOTOpbIE CYIIECTBYIOT
B HeApax IUIaHeT. BaxkHyI0 poib
B 3TOM IIPOPBIBE ChITpasia J1abo-
paTopus KOMIIBIOTEPHOIO Iu3ai-
Ha matepuasoB MOTU Apréma
OraHoga.

CerofHsl y y4YeHBIX BbI3bIBAIOT
GOJBILIONM MHTEPEC TIaHEeThI-TU-
TaHTbI, KOTOPbIE COCTOSIT U3 BO-
JIOpOJa ¥ reyiysl B )KULKOM COCTO-
ssuuu (Onutep u CaTypH) WIn ke
13 CMecU BOIbI, MeTaHa ¥ aMMMU-
axka (HentyH u YpaH).

«Xumusa Henmyna u Ypana oueHs
cnoxcHas. Ymo mam npoucxodum,
He coecem nousamuo. ZJo cux nop

100U NBIMAMCs 8bIACHUMb, NO-
uemy HenmyH usnyuaem 20pa3zoo
Oonvule menaa, uem noyuaem om
Coanya. Ipesanupyrwujeti 16.15-
emcs eunomesa 0 mom, umo nod
dassieHuem mMemad pacnadaemcs
¢ 06pasosamuem aamasa u 8000-
poda. Kpucmannel anmasa, onycka-
ACb 8 uoKue Hedpa HenmyHa, 3a
cuem npespaujeHust NomeHYuUda1b-
HOUl 2Hepzuu 8 MenJiogyr ezo pa-
30epesaiom. Imo oueHb Kpacusas
U UHmMepecHasl zunome3sa: 02PoMm-
HOe KoJlUuecmeo aimasd, moHyujee
8 2nybuHax naavemot. M ecnu 6bl
HenmyH cocmosii moJibKo u3 me-
mawa, mo max oHo u 00JIHHO ObLIO
Obl 6biMb, HO NOCKOJILKY Mam 00/1b-
woe Koauuecmao 800bl U AMMUA-
Ka, cumyayusi mMoxcem oKd3amascs
CJ10%cHee», — pacCKa3bIBaeT APTEM
OraHoB.

B cryuae IOnutepa u CatypHa
TOXe MMeeTCsl MapamoKc, CBS-
3aHHBIN C TEIJIOBBIM ITOTOKOM:
Ha CaTypHe OH aHOMAaJIbHO 6OJTb-
moii, Ha I0nuTepe 3ToT 3hdexT
BbIpakeH MeHee SIPKO, HO TOXe
ecThb. [IpeBanupyoias TOYKa
3peHus ceifuac TakoBa, UTO MPU
BBICOKMX JaB/I€HMUSIX U TeMIiepa-
Typax CMecCb BOJOPOAA U Tejusl,
13 KOTOPOIi COCTOSIT 3TU TJIaHe-
ThI, CTAHOBUTCSI HECMECUMOIA,
OT Hee OTIENIeTCs TeJuil B BUAE
6oJiee TSKeNbIX Kareib, KOTOpPbIE
MajzialoT B IIyOb IIaHeThl. U 3TOT
MPOIIECC, OMSITh Ke, MePEBOIUT
TPaBUTALMOHHYIO SHEPTUIO B Te-
TJIOBYIO.

«Ce200HA HAYKU 0 NJIAHeMAax — OYeHdb HUBAs U aKMyanbHas o01acmo
2eousuku. @akmuuecKu Mol HAYUUIUC PACCMAMPUBANTL 3eMI0 8 KOH-
mexcme okpyxmcarowux Hac niavem. Hccnedoganue 00sekmos CoHeuHol
cucmemst NPUBOOUM KO 8Ce HOBbIM Pe3yAbMamam no mepe nosieieHust Ho-
8bIX MexXHO02UHecKUX 803moxcHocmetl. Tak, 3a nocednue 20 iem He 0bL10
MomeHma, Koz2da Ha Mapce He paboman Hu 00UH KocmuuecKuli annapam.
Mo3#HO ¢ NOHbIM OCHOBAHUEM 2080pUMBb, UMO Mapc akmugHo oceausa-
emcs pobomamu. Jlymaro, 4mo co 8cem Hauium OIUMCAIUUM KOCMUUECKUM
OKpY}CEeHUEeM PAHO unu no30Ho amo npousotidem. OueHv xomenocs 0Obl,
umoBst Hawa cmpata u dusmex NPUHUMATU 8 IMOM npoyecce J0CMOLiHOe
yuacmue», — 3aKiouaeT Anekcauap PonuH. su
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N3HYTPW:
KaK YCTPOEHDI

NASA u ESA

«3a nocnenHmre napy gecatunetTmm
ncecnegoBaHma ComHeYHOW CUCTEMDbI
nepexunm OypHbIM peHeccaHc. B TypHUpHOM
Tabnunue Npon3oLLNo NepemMeLleHre NrpoKoB,
014 Hallew CTpaHbl He O4YeHb yaa4yHoe, MOTOMY
4UTO PoccuKa daKTMYeCKM noTepssia BTopoe
MeCTO, KOTopoe 3aHnMan CoBeTckunii Cotos,
COPEBHYACH Ha PaBHbix ¢ CoeMHEHHbIMM
LLITaTaMun. B nccnegoBaHmax BeHepbl Mbl
nMonpoBann, Ha Mapce 6biny MeHee ycnellHbl,
C NMAaHeTaMU-TNMraHTaMM Mbl MPAKTUYECKM

He CBA3bIBaNiMCb. Cenyac noveTHoe BTopoe
MeCTO Hallla CTpaHa yCTynuna EBponenckomy
KOCMMYECKOMY areHTCTBY, KOTOpOe

B COBETCKYO 3MOXY MPaKTUYECKM HE MMENO
CaMOCTOATENbHOIO BbIXOAa B Oa/IbHMM KOCMOC,
N EBPOMa OCYLLIECTBA/1a CBOKD KOCMUMYECKYHO
NporpamMmMmy, NeTag Ha COBETCKMX armmnapaTtaxy, —
nonaraeT pykoBoauTenb nabopaTtopum
npuknagHon VMK-cnexkrtpockornmm MOTU
AnekcaHgp PooumH.

/% Bsauecnas Meujepunos

H eCMOTPS Ha TO, UYTO CerofHsI MeCcTo Poccuut B KOCMUYECKOI TOH-
Ke CKpOMHee, YeM B COBETCKYIO 310Xy, OHO 3aMeTHO€ U BIIOJIIHE
nIocTroiiHoe. M1 XOTSl yTpaueHHOe JUIEePCTBO — 3TO B KAKOM-TO CMBbIC/Ie
MoTepsl, HalllX yUyeHble HAIlJIY CBOIO HUIILY B HOBO¥ KOoIlepaluu, uMest
OorpaHMUYeHHbIe BO3MOXXHOCTU peann30BaTh OTeYeCTBEHHbIe MUCCUMN.
[TomnbITOK NpoBeaeHNsT HALIMOHAIbHBIX IIJIaHETHBIX MUCCUIT B Poccuu 3a
mocjaenuue 25 yieT 6bIIO [Be, K COKaIeHuIo, 00e HeymauHbie. Ho mpu6o-
Pbl, pa3paboTaHHbIe HALIMMM CITeLIMATIMCTAMM, YCIIEIIHO paboTaloT Ha
MeXAYHapOIHBIX anrnapaTax. ATO TOKa3bIBaeT He TOJIbKO HayYHbIe aM-
OUITIMY, HO M TEXHOJIOTMYECKIME BO3MOKHOCTHM Hallleli CTPaHbl, KOTOPbIE
B psifie CJIy4aeB CYIeCTBEHHO OIMepeskaioT 3apyOesKHbIX KOJIIET.
Cpeayt MMPOBBIX KOCMUYECKMX aT€HTCTB CTOUT BbIAEIUTb ABa — ESA
u NASA, ¢ koTopsiMu y Poccum 3a mocsieiHMe rofibl MOSIBUIICS 6OTaThIi
OIBIT COTPYHMUYECTBA U CO3/IaHUSI COBMECTHBIX ITPOEKTOB. M1 acrieKTsl
BHYTPEHHero yCTPOMCTBA YKa3aHHLIX OpraHu3auuii CerofgHs KpayHe
Ba)KHBI 151 TOHUMMAaHMS, TOCKObKY MOTYT 3aMeTHO MOBJAUSTD Ha Aa/b-
Helilllee pa3BUTME POCCUNCKUX IIJIAHETHBIX MCC/IeJOBaHWIA.
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EBpormeiickoe KocMMuyeckoe areHTCTBO
(European Space Agency, ESA) — aTo
MeXIYHapoaHas CTPYKTypa, KoTopas
OTBeYaeT 32 MMIUIEMEHTALINIO0 OOMbUINX
KOCMMYECKUX MUCCUIL. 34ech MPOUCKO-
IUT MeHeIKMEeHT ITPOeKTOB, UX TeXHU-
Yyeckoe 4 HayyHoe COMpoBokaeHme. OT-
HOCUTETbHOE YMC/IO YUEHBIX B areHTCTBe
Cpeny 00IIero KOIMUecTBa COTPYIHMUKOB
ropaszio MeHbllle, yeM B YHUBEePCUTETaX
MY aKaZeMUueCcKUX MHCTUTYTAaX.

«3adaua yueHvix 8 ESA, — HayuHas Ko-
opduHayus npoekma. Mol doHCHbI NOHU-
Mamp HayuHole 3adadu muccuu, 6y0b mo
nonem k Mapcy unu obcepgamopus ons
HabndeHus peHmzeH08CKUX UCMOYHU-
K08. Kpome amozo, project scientist 0oJ1-
MeH NOHUMams, Kak pabomaem Kocmuye-
ckuii annapam, u noddepicueams mecHyr
€8513b C memu, KMo um ynpaensem. Yue-
Hote 8 ESA ocywecmensiiom HayuHoe py-
K0800cmeo npoekmamu, cnedsim, 4umooul
2J1a6Hble HayuHble 3adauu He NoMepsIUCh
8 mexHuyeckux npobaemax, nepedeiKax
8 npoyecce uMniemMeHmayuu Muccuii», —
pacckasbiBaeT BBIMYCKHUK PusTexa,
project scientist muccum «Mapc-3IKkc-
npecc» EBporeiickoro KOCMUYECKOTO
areHrtcTBa Imutpuit Tutos.

Bropas 3amauva project scientist —
KOOPIMHUPOBATh PaboTy HAyUHBIX KO-
MaHJ, KOTOpble KaK pa3 U MPOBOIST
ucciaenoBanus. KomaHabsl HaxXoOsITCS
B 22 cTpaHax-yuactHuiiax ESA. Heno-
CpelCTBeHHO HayKa M HalycaHue cTaTeii
HaXO[ATCS B BeIeHUY J1abopaTopuit, MH-
CTUTYTOB U YHUBEPCUTETOB.

ATeHTCTBO He TOIbKO KYpUPYeT U3-
rOTOBJIeHME KOCMMYeCKMX alnapaTos,
HO M 3aHMMAaeTCs UX yIpaBlIeHUEM.
CrienyianbHble LIEHTPHI YIIpaBIeHus 3a-
HSITBI CBSI3bIO C arlllapaTaMu, OTIIPaBKOIA
KOMaH[, Tp1eMOM U apXUBUPOBaHNEM
JaHHBIX.

CTPYKTYPA MUCCUH

CaMble KpyITHbIe MUCCUM CTOMMOCTBIO 6ombile 1 MuInapia eBpo —
muccun L-knacca (large). VIX 10BOJIBHO HEMHOTO, OHM JI€JIAI0TCS C TIe-
PUOAVYHOCTBIO IPUMEPHO pa3 B LIECTh JIET. DTY MUCCUM HalleJeHbl Ha
TIoJTyYeH e MHOTOTIAHOBO MHGbOpMaInu 06 00beKTe UCCIeTOBAHMS IS
BBICOKOKJIACCHOJ HayKM M HAXOASTCS Ha IPaHU TEXHONIOTMYECKUX BO3-
MOSKHOCTeJA. VICTIO/Ib3YIOTCSI HOBbIE TEXHOJIIOTUM, KOTOPBIE CIIeLMalbHO
pa3pabaThIBAIOTCS MO, KXY MUCCKUI0. IMEHHO IT03TOMY MTOJITOTOBKA
K TAKOT0 pojJia IPOeKTaM He TOJIbKO 3aHMMaeT MHOIO BpeMeH!, HO U Tpe-
6yeT GombiMX GUMHAHCOBBIX BIOKeHuit. Harpumep, JUICE (Jupiter Icy
Moons Explorer. Muccust ESA x FOmutepy 1 ero criyTHMKam) OTHOCUTCS
K kaccy L.

Bropoit Tun muccuit — M (medium), cpegHMIT Kacc CO CTOMMOCTBIO T10-
psingka 0,5 MuUIMapIa eBpo, X O6BIYHO 3aITyCKAIOT MTPMMEPHO pa3 B TpU
ropa. 3TO MOTYT ObITh MUCCUU, KOTOpbIe CHOKYCHMPOBAHBI HA KAKUX-TO
KOHKDETHBIX 33[jauax, TpeOyIoIux HeOOoNbIIOro 06beMa anmnapaTyphbl.
Mwuccus «Mapc-9kenpece» — 3TO Kak pa3 anmnapar tuma M.

Hakoselr, cy1iecTBYIOT MaJible MUCCHM, B KOTOPBIX EBpoIieiickoe areHT-
CTBO BBICTYIIaeT apTHEPOM B MPOEKTax MO0 HAIMOHATbHBIX KOCMMU-
yeckux areHTCTB B EBpore, 1m60 NASA mnu JAXA (Japan Aerospace
Exploration Agency). AreHTCTBO BK/Ia/IbIBa€T HEOO/bINME CYMMbI OT 50
10 100 MMUIMOHOB €BPO ¥ YYaCTBYeT B CO3aHMM Hay4yHOI anrnapaTyphl.

BaskHO MOHMMATh, YTO BCe MUCCUY ITPOXOJSIT OUEHb SKeCTKUIT OTOOD
Hay4HBIM CO00IIecTBOM. TO ecTh KOCMMUUECKOe areHTCTBO 3aHMMAaeTCs
MMILIeMeHTal el TOro, YTO CYMTAIOT BaKHBIM €BPOIIeliCKMe yUeHbIe.

OTEOP MUCCUH

Kaxkmast Muccust mpoxoauT MHO-
rocTymneHvarsiii otr6op. Eciu
roBOpUTH 0 Muccusix M-kiacca,
CHayaja areHTCTBO BBIMTyCKa-
eT Tak HasbiBaeMblii «Call for
mission proposals». DTo OTKpbI-
Thle 3aIlIpOChl Ha MpeJIoKeHUs
HOBBIX MUCCUIL C OTpaHUUYEeHUEM
o croumoctu B 0,5 mwininappa
eBpo. HayuHble rpymiibl pu Mo -
JlepskKe MHKeHePOB pa3pabaThl-
BAIOT IIPOEKTHBIE peJIoKeHUsI,
KOTOpbIEe TIOCTYTIAIOT B areHTCTBO,
IJe OHM PacCMaTPUBAIOTCS C TOU-
KU 3peHus TpebyemMoii anmnapa-
TYPbI ¥ aKTYyaJIbHOCTU HAYUHBIX
33724, TeXHUYECKOM OCYIeCTBU-
MOCTU U CTOMMOCTHU. [asnblie
MIPOVUCXOIUT OTOOP B HECKOJIBKO
CTyIIeHEeI.

«Ha nocneduuti 3anpoc 0v10 0aHO
6onee 30 npednoxceHuil 8 pasHsix
061acmsx HayKu, HaUUHasi om 603-
epama mamepuaia noeepxHocmu
¢ acmepoudos u 3aKaH4ueas YepHol-
Mu Ovipamu. M3 8cex npeonoxiceHuti
66710 0MOOGpPaHo NpuOAUIUMEILHO
10-12, nomomy umo Hekomopswle
npocmo epaHuuuau ¢ ¢anmasu-

MU, a Hekomopsle OblaU 8NOJIHE
8bINOJIHUMBL C MOUKU 3PEHUs. cyuje-
cmeyuux mexHoaozuil. 3amem u3
Hux Oblu 8bl0paHsl 3 kaHoudama,
u yxce nociie demanvHulx uccnedosa-
Huii 6ydem evlOpaHa o0Ha muccusl,
Komopas notidem HenocpeocmeeHHo
8 NPOMbIULIEHHOCMb 071 U320M08-
JIeHUs1 KOCMUYEeCcK020 annapama.
Admo MHozocmyneHuamolli, akxy-
pAmHublll U OUeHb CKpynyJe3Hbll
om6op moeo, Ha umo 6ydym nompa-
ueHol 0,5 muniuapoa», — MOSICHSIET
Omvmutpuit TuToB.

[maBHBIM B 3TOJ1 CXeMe B3auMO-
IeiCTBUS SIBJSIETCSI UME@HHO Ha-
yUuHOe coobiecTBo. He areHTCTBO
IUKTYeT, Ky[ja OTIIPABISITh MUCCUU
U 4TO McciaenosaTh. HayuHoe co-
o611ecTBo GopMyaMpyeT 3amaun,
a areHTCTBO BMeCTe C IIPOMBIII-
JIEHHOCTbIO U MHKeHePHO-TeX-
HUYECKUM [1epCOHAaIOM, KOTOPbI
HaxoauTcst BHe ESA, onleHuBaeTt
BO3MOXKHOCTD IIpeJI0’KeHM1. Yke
MOCJIe 3TOTO MPOUCXOTUT BbIOOD
U TIPUHSATHE pelIeHus: 1a, MbI Jie-
TUM K acTe€pOUIy WIN 3aIycKaeM
06cepBaTOPUIO MIJISI HAGITIOMEHNS
YePHBIX JBIP.
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NASA

HauunoHanpHOe ympaBjieHNe 10 a3pOHaBTUKE
U MCCIeN0BaHUI0 KOCMUYECKOT0 ITPOCTPaHCTBA
(National Aeronautics and Space Administration,
NASA) — TakoB TpaIMULMOHHBII IlepeBof, B Poc-
CUM, — 3TO BEIOMCTBO, OTHOCSIIeecs K Ppeepanb-
HOMy npaBuTenbCcTBy CUIA m momunHsIomeecs
HernocpeAcTBeHHO Bulle-npesupeHTy CIIA. B oT-
nuuue oT EBporieiickoro KoCMUUeCcKOTo areHT-
cTBa, NASA oTBevaeT 3a rpakIaHCKyI0 KOCMUIe-
CKyI0 IIPOTpaMMy CTPaHBbI, a TakKe 32 HayyHbIe
MccaeNoBaHUS BO3OYIIHOTO M KOCMMUYECKOTO
MPOCTPAHCTB U HAYYHO-TEXHOIOTMYEeCcKe uccie-
OBaHUS B 06/1aCTM aBUALIUK, BO3YXOILIaBAHUS
" KOCMOHABTUKU (TI0 TEPMUHOIIOTUM, TIPUHATOM
B CIIIA, — acTpOHaBTUKM).

OOPMUPOBAHME HOBbIX NPOEKTOB
V NASA ecTh XOpouio anpo6upoBaHHbIE UC-
cleqoBaTeabCKMe MPOrPaMMbl B Pa3IMUHBIX
obnacTax — OT reauoduU3uKu 10 reoPusnUKN.
U B paMKax 3TUX MPOTPaMM KaXKIblii TOJ, yYeHbIM
pacchUIaloT MpuriaalieHue npencTaBUTh CBOIA
MPOEKT CO3/IaHNSI HAYYHOTO CITyTHUKA, MEeXILIa-
HeTHO CTaHIIMU WIK OTHEIbHOTO MHCTPYMEHTa.
Kaskpmast mporpamma opueHTUPYeTCs Ha CBO# ypo-
BEHb TEXHOJOTUYECKOI TOTOBHOCTU: OT 00IIeit
uaen 0 MOYTU TOTOBOTO MPUGOpa, KOTOPOMY
OCTAaJICSl ONMH IIar 0 YCTaHOBKM HA CITYTHUK.
Pa3max mporpamMMbl BapbUpyeTCs OT MOIHBIX
Ky6CaToB JI0 KPYITHBIX TEI€CKOMOB. [IporpaMmel
MO e PKKM KOCMUUYECKUX IIPOEKTOB CYIIECTBYIOT
Kak B paMkax Bcero NASA, Tak 1 B OTIeJIbHBIX
KOCMUMYeCKUX IeHTpax. Kakue nmpoeKTsI noxgep-
>katp? Uto uccnenosatbh — Mapc min IOnurep?
JTO pelIaeTcsi TOJI0COBAaHMEM YUEHBIX-3KCIIEPTOB,
KOTODbIE BHIOMPAIOT U3 MPE/IJIOKEHHbIX BapUaH-
TOB KOCMMWYECKUX TeJeCKOIOB WX MeXIIaHeT-
HBIX CTaHIMUI CaMblii TIepCeKTUBHbBIN MPOEKT.
ECTb 1 IPOTUBOIIONIOXKHBIV BEKTOP eI TeTbHOCTHU:
yuenble NASA camu UIIYT 3asiBKY Ha GUMHAHCK-
pOBaHMe TpeaiaraeMbIX IIPOEKTOB.

«4 ¢ 2011 200a pabomaio ¢ daHHbIMU AUMOO-
8020 cetcopa cnymuuka “Cyomu”. 9mom ceHcop
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cMompum He 8 KOCMOC U He Ha 3emJiio, a Mexoy
HUMU — HA JUMO, HA MOHKULI c10li ammocdepo,
8 KOMopom uacmo paszeopauugarnmcs yousu-
meJibHble cObbimus. B cmpamocgepy ecnivieaiom
061aka 2opsuUX 8yJKAHUYECKUX 2d308, 8 NPUNO-
JIApHOLL 30He Ha 8bicome 6osiee 80 KM 803HUKAIOM
3azadouHsle me3ocepHoie obnaka. A 15 eepans
2013 200a Had YenaOuHCKOM 830p8ascs acmepoud
pasmepom okosio dsadyamu mempos. OH ocmasun
06J1aK0 NbLIU, KOMOpoe 51 U 00HAPYHCUTL 8 OAHHbIX
JUMB08020 CEHCOPA, UY8CMBUMEIbHO20 K NPUCYM -
Cmeuio a3apo3ons Ha 6onbuux 8vicomax. lumoosstii
ceHcop “Cyomu” — npekpacHulli UHCMpPYMeHmM, HO
u y He20 ecmb Hedocmamki, 8 YaCMHOCMU, OH CMO-
mpum Hazad no mpaekmopuu deuxceHus cnym-
HUKa U cmpoum monasko mpu npodusis ceeveHus
ammocgepsl, pacnonoxieHHslx oueHs O1U3K0 Opye
K Opyey. B 2014 200y 51 npednoxcun co3damy aum-
608blli ceHCOp HOB020 Muna, Komopwlii umesn 0o
14 kaHanos, HaNPasIeHHbIX 8 PA3HblE CMOPOHDL,
U Moz Obl OblMmb YycMaHosieH Ha Kyocame», — TIPU-
BOAUT MPUMeED BeOYLIVii aHATUTUK KOMITAaHUU
«Science Systems and Applications» Hukosnaii
T'opbpKaBblii.

dra upes NOHPaBUIACh HAYYHOMY COOOIIECTBY,
MMOyYMsia MHOTO CTOPOHHMKOB 1 B 2015 romy
6bUTa oAAepskaHa LIeHTPOM KOCMUYECKUX TM0-
netoB umenu l'omgapma NASA. Korma 6yMaskHbI
MPOEKT MPEBPATUIICS B PEATbHBIN TPOTOTUIT U3
CTeKJIa M MEeTajula, TO OH 6bUT MPOGUHAHCUPO-
BaH yXke 0061ieit mporpammoit NASA, koTopast
HasbiBaeTcst «VIHKy6aTOp MHCTPYMEHTOB». Bo3-
MOXKHO, Uepe3 Kakoe-TO BpeMsI OH ITPeBPaTUTCS
B PeaIbHbIN CITYTHMK U CTaHeT HayaJIoM HOBOI
cepuu IMMOOBBIX KOCMUYECKUX CEHCOPOB.

Kocmuyeckutli
Kopabne Atlantis

Ha cmapmogou
nnouwjaoke
KocMuyeckozo
yeHmpa KenHedu

Ha Meice KaHasepar,
wmam @nopuada.
®omo: NASA

/ Bill Ingalls




CTPYKTYPA ArEHTCTBA

B NASA Bcerpa ecTp I1aBa IMpOeKTa, KOTOPBIA
SIBJISIETCSI TOCYIAPCTBEHHBIM CIYXKallMM, Y €CTh
MOAYMHEeHHbIe €My YaCTHbIe KOMITaHUM-KOH-
TPaKTHMUKM, KOTOPbIE CTApPaTeIbHO ¥ 38 MUHU-
MaJIbHYIO LIeHY BBITIOJHSIOT ero 3akasbl. OmMHaKO
BBUIY TOTO, UTO IIpu Bceit 3pPeKTUBHOCTI STOTO
areHTcTBa B NASA Bce-Taku JOBOJIbHO MHOTO
BCEBO3MOSKHBIX MHCTPYKIIMIT, HapacTaeT TeHIeH-
LM epegayy KOCMUYeCKUX MPOrpaMM M3 rocy-
JIaPCTBEHHBIX [[EHTPOB B elie Gonee ahdekTuB-
HbI€ YaCTHbIe KOMIIAHMUM, COTPYOHUKM KOTOPBIX
00XO0ISITCS Ka3He JellleBie.

«Hanpumep, saxcHyto ponv 6 NASA u 6 amepu-
KAHCKOU Hayke uepaiom ¢edepansHo puHaHcupye-
Mble uacmmole yeHmpol, maxue Kax JPL — Jlabopa-
mopus peakmugHozo deuxceHus 6 Ilacadere. Taxue
YeHmpel Yyeaukom puHaHcupyromcs u3 2ocyoap-
cmeeHH020 61003 ema, Ho 0P2aHU3AYUOHHO NOJUU-
HAKMCS YyHUBepcumemy uiu 4acmuoii KOMnavuu.
Tak, JPL, pabomarwuii Ha NASA, ynpaensemcsa
Kanmexom, mo ecmwv ¢popmansto s8asemcs noo-
pasdeneHuem yHueepcumema. 3mo daem nogod

HEKOMOopsIM POCCULICKUM NOAUMUKAM Npediazams
pacnycmumse Akademuio HayK u “nepedamp HayKy”
8 yHusepcumemol, KOmopule, Kak UM Kaxemcs, Ha
3anade ycnewiHo 3aHUMA0mMcs HAyKoli», — IPOIOJ-
>xaeT Hukosnait [opbKaBbIii.

Omuako 1mpu 6osee geTaabHOM PacCMOTPEHUN
MMOJO6GHBIX MPOSBIEHNI 3aMagHON «YHUBEP-
CUTETCKOM HayKM» KapTUHA CUJIILHO MeHSeT-
cs1. Kanrex — He6O/bIION YHUBEPCUTET: BCETO
2200 crygentoB u 300 mpernopaBartesneii. Pop-
MaJIbHO MogunHeHHbI emy JPL umeet 5900 co-
TPYIHMUKOB U OIOIKET 2,3 MULIMapaa QoJ1apos,
4yTo cocTtasisieT mpumMepHo 400 ThICSY A0JI7IApOB
B rof, Ha ogHOTO coTpynHuka. CorpyagHuku JPL
u3roTaBauBaloT A5 NASA meskIisiaHeTHbIe CTaH-
UMY M MapCUaHCKUX POGOTOB ITOHBIN paboumi
JleHb, He OTBJIeKasICh Ha MperofaBaHue, reaaro-
IMYeCcKye OTUYEThI M IIpouMe MpeIecTit yueGHOoro
npoiiecca. [Ijis cpaBHeHMs: Bech 010aKkeT NASA
B 2018 rogy — 20,7 MmwiiMapmia gojuiapos, a 06-
11ee YMCJI0 COTPYAHMUKOB-Toccaykamux — 17 400.
Bcero ke y aMmepMKaHCKOTO KOCMMUU€ECKOTO areHT-
ctBa 10 KpyNHBIX LeHTPOB U vacTHblii JPL. Ecin
YYeCTb YMCIO PAOOTHMKOB-KOHTPAKTHMKOB U3
KOMMepUyeCcKux KomnaHuii Bpoge Boeing, ko-
Topbie menawT st NASA pakeTbl U CIIyTHUKMH,
TO OBIIYIO UYMCIEHHOCTh COTPYIHMKOB, 3aHITHIX
B MPOEKTAax areHTCTBA, MOXKHO YBEJIMYUTD B He-
CKOJIbKO pas.

T'oBOpS O COTPYAHMUUECTBE C YHUBEPCUTETCKU-
MM 1a60paToOPUSIMM, CTOUT OTMETUTH paboTy
NASA co mkonbHUKaMu U crygeHtamu. Cyuie-
CTBYIOUIME MPOrpaMMbl MO3BOJISIOT [TOKa3aTh
MoJapacTaIleMy MMOKOJeHMIO, KaK paboraeT
areHTCTBO, MOJi PYKOBOACTBOM COTPYJHUKOB
NASA MOKHO MMOy4aCTBOBATh B OTAEIbHBIX MIPO-
ekTax. ITycTb [Ty6OKO BHUKHYTDh B HAYUHYIO WA
MHKeHepHYI0 3a7jauy 3a OTBe[ileHHbIe Mapy Me-
CsI1leB CTaKMPOBKY efBa i MOTYUYUTCS, HO 3TO,
CKOpee BCero, IMOBINSIeT Ha daJbHeNInii BbI6op
npodeccun. M 9T UMb OTHA U3 MHOTUX BEX aK-
TUBHOI TOMYJSIpU3aluu CBOei NesTeJbHOCTH,
KoTopoii 3anuMaeTtcst NASA. U pe3ynbraT Hamu-
110: 3TO camMoOe M3BeCTHOe KOCMMUYeCKOoe areHT-
CTBO, KOTOpPOE MOJIb3YeTCsl PaBHbIM YBaXkeHMEM
Cpenu YUeHbIX, TIOJIMTUKOB U 00ObIBaTe/Iei.

Cpenu ocobeHHocTelt pa6oThl B NASA, oxKim-
JaIoIIMX IMOTEHIIMATbHBIX COTPYIHMUKOB, MOKHO
BBIJIEIUTb HETUTIMYHYIO A1 EBpombl cucremy
Haiima. [I1s1 paboThl Ha 3TO KOCMUYECKOe areHT-
CTBO HE HY)KHO 3aK/II0UYaTh paboumii KOHTPAKT.
B 3TOM ecThb CBOM IUTIOCHI: MOKHO B JIF060J1 MO-
MEeHT yBOJUTbCSA. C IPyroit CTOPOHBI, MOTYT
TOYHO Tak XK€ ¥ YBOJIUTh 0e3 SIBHOI IMPUYMHBI,
HampuMep, ecyii 3aKOHUUTCS BbIJleJIeHHbI Ha
IIPOEKT OIOIKET. 31
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/% Bsuecnas Meujepunos

JIyHHafl rOHKa

C 60-x rogoB rMpoLUIoro Beka BHMMaHme
yesoBe4yecTBa ObIO MPUKOBAHO

K COPEBHOBAHWMIO ABYX CTPaH. [1epBbIn
CMYTHUWK, MEPBbIN YeTOBEK B KOCMOCE,
rMepBbl YenoBek Ha J1yHe. 2T BeXM
HaBceraa OCTaHyTCa B UCTOPUN.

Kak ocTaeTcsa 1 BOMpOC: MoveMy e
KOCMMYeCKMe areHTCTBa OTBEPHYSNCH
OT J1yHbl, XOTA BHUMaHMeE Hay4YHOTO
coobLLEeCcTBa 1 Mo cen AeHb MPYKOBaHO
K Heln? 1 Ha Halw WX rnasax HadlHaeTca
HOBbIW BUTOK JTYHHOW MOHKW C HOBbIMM
YYaCTHMKaMM.

ABA ®POHTA JIYHHOM FOHKM
Uctopusa uccinenoBanus JIyHbI 110 IpaMaTUYHOCTU
MOCIIOPUT C MIEKCOMPOBCKUMMU crokeTaMu. [lInpo-
KO M3BeCTHa 'OHKa, KOTOpasl pa3BepHy/Iach MeX-
Iy KOCMMUYEeCKMMM JTyHHbIMM nporpammamu CCCP
u CHIA. CHauana B Heit inaypoan Cosetckuii Coro3.
B 1959 romy coBeTckasi craHIus «JIyHa-2» JOCTaBU-
Jla Ha Halll eCTeCTBEHHbII CIIyTHUK BbIMIIEN C rep-
6om CCCP, a cranuus «JIyna-3» cdororpadupona-
Jla 06paTHYI0 CTOPOHY JIVHBI, HEBUIUMYIO C 3eMJIN.
B 1966 rony «JIyHa-9» BIiepBble COBEpIIN/IA MITKYIO
MOCafKy U Iiepefaia MaHopamy JIyHHOM TOBEPXHOCTMU.
Ho orpomubie puHAHCOBbIE BIAMBAHUSI B aMepu-
KaHCKYI0 KOCMMYEeCKYI0 IPOrpaMMy CIeslajii CBOe
eyio: cuMTaeTcs, 4yTo K KoHIy 60-x romos CIIA
o6oruanu CCCP u B utore nmobenman B KoCMuye-
ckoit ronke. C 1970 mo 1976 rog, CCCP mocTaBui Ha
JlyHy IBa IMCTAHIMOHHO yIIpaBiseMbIX «JIyHOXOma»
U OCYLIECTBWI TP BO3BPATa JYHHBIX 06pa3ilioB HA
3emitto craHUuMsiMU «JIyHa-16,20,24». AMepuKaHIbI
OTBETWIM LIECThI0 SKCIIEANLMSIMU «ATIO/UIOHY,
B XOfe KOTOpbIX Ha JIyHe ¢ 1969
o 1972 ron mo6bIBaso 12 actpo-
HaBTOB. OZHAaKO CTOUT CHeNaTh
O[HY CyILLeCTBEHHYIO OTOBODKY.
«AMepuxkaHysl npueesnu
¢ JIyHot 380 kunozpammos zpyH-
ma, a cogemckue cmaHyuu 0o-
cmasuau ecezo 324 zpamma. 3amo
AMEPUKAHYbl He CMOZ/IU COXPAHUMb
ceou 06pasysl 6 zepMemuuHOCMI,
a cogemckue ucciedogament CMozuu.
B pe3yabmame umeHHO cogemcKkue
00pasyst npuseau K 3N0XANbHOMY
OMKpbIMuU: 00HAPYHEHUI Ha
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JIyHe 800sbl. Eciu nocmompems Ha pe3ynvmamel co-
6emcKoll U amMepuKaHcKoll IyHHsLX NPOZPAMM C 8bLCOMbL
npouwedulezo nonygeka, mo cmavem NOHSMHbBIM, YUMo
UMEHHO C08emcKasi npozpammad, ycmynas 6 ceHcayu-
oHHOCmU, 6bL1a 6osee IppexmusHa u nepcneKmMusHd.
Hunomupyemvie nosemst cAUWKOM dopozu U pucKo-
BAHHbL, NOIMOMY MUPOBAS NIIAHEMON02US. HbIHE Udem
no cosemckomy nymu co30aHusi OUCMAaHyuUoOHHO ynpas-
JISleMbIX P08epo8 U 8038pawjaeMslx Ha 3emo 06pas-
yos. Upesswbiuatino 0ocadHo, umo JIyHHAs C08emcKast
npozpamma 0sL1a HA00N20 C8EPHYMA U MobKO celiuac
¢ mpydom 80ccmaHasnueaemcs», — pacCkasbIBaeT Be-
IyIIuit aHaTUTUK KoMIlaHuu «Science Systems and
Applications» Huxomnai l'opbKaBblii.

B Bormpoce nponucxoxaenus: JlyHbl COpeBHOBaHue
MeX[ly COBETCKOJ 1 aMepUKaHCKO MOJesIMU pa3-
BepHyJoch ¢ 70-x romoB. CornacHO Mojienn, pa3Bu-
Baemoii rpynmnoii [lImuara—CadbpoHosa B IHCTUTYTE
¢busuxu 3emin, JlyHa BO3HUKIIA U3 AaKKPEIIMOHHOTO
JIJCKa, KOTOPBII BBIPOC BOKPYT 3eMJIM U3-3a IPUTOKA
acTepoMIOB C reMOLeHTPUUeCcKuX opouT. CormacHo
mopenu XapTMaHa—/I3B1ca, OCHOBaHHOI Ha MePBbIX
pe3y/ibTaTax aHajau3a JyYHHOTO IpyHTa, JIyHa obpa-
30BaJIach B pe3y/lbTaTe MerayMmnakTa — MOLIHEVi-
mrero yaapa miaaHeTsl Teu o 3emitto. Matepuan Teu
¥ COPBAHHO €10 36 MHOV MaHTUU BbIIIEN HA OPOUTY
3emuu u cobpasicst B JIyHy.

MYJIbTU- BMECTO META-
«B 2007 200y s onybauxosan Hogyw mModesb 06pazoea-
Hus JIyHel, Komopas 0blld CUHME30M AKKPeYUOHHOL
meopuu u modenu mezaumnaxkma. Co2/1acHO H080Li MO-
denu, JIyHa 8slpocna u3 akkpeyuoHHozo ducka, macca
KOMOop020 MHO20KPAMHO Y8eAUYUNACh 3d CHem NepeHo-
ca eeujecmea u3 MaHmuu 3emau. 3mom nepeHoc NoXoxHc
Ha mom, KoOmopwlil ucnoJb3yem meopus Me2aumnakma,
HO udem He 00HUM Mez2ayoapom, a MHOXECMBOM 20pa3-
0o meHee kKamacmpoguueckux codbimuti. AHANOZUUHBITI
MexaHusm omeeuaem u 3a 00pa3zoeaHue cCnymHuKos
acmepoudog», — BcrioMuHaeT Hukomnait TopbKaBblIit.
Bckope 6b1710 ITOKa3aHOo, YTO M30TOITHbIN COCTaB
KUCIOPOia U3 JIYHHBIX 00pa3IioB
M 3€MHOJi KOpbI IPaKTU4YeCKu
coBMajaeT. A TI0 TeoOpuUu Me-
raymiiakra JlyHa COCTOUT
@& _ B OCHOBHOM M3 IOpOJ,
Teu, y KOTOPOiL OBIIT
CBOJ1 M30TOITHBIN CO-
craB. OgHaKO CTOPOH-
HUKN Teopum Merammiiak-
Ta MPOAOJIKAIMU OTCTAaUBATh

T_Cosemckuli «/TyHOX00-3» —
NoHOCMbI0 20MOo8bIll IK3eMNJIsp,
mak u He docmassieHHbIl Ha JTyHy.
Myszeli HIO um. C. A. JlagoykuHa.
®omo: /1. BoliHaposckuli



AcmpoHasm-2eonoz XappucoH LLImumm uccnedyem ckany Ha JlyHe 13 dexkabps
1972 200a. Cnpasa — nyHHbIl asmomobuib 3kcneduyuu «AnosioH-17».
®omo: NASA/«AnonnoH-17»/t00xwuH CepHaH

CBOIO IO3UIIMIO, [TI0KA 3TO OKOHYATEIbHO He IoTepsi-
JIO CBSI3b CO 3[paBbIM CMBICIIOM.

B suBape 2017 roma uspaunbCcKue yuyeHble CyMennu
ony6nukoBath B Nature-Geoscience CTaTbio O MyJib-
TUMMIIAKTHOM o6pasoBanmu JIyHsl. 06 3T0it paboTe
3alryMesia MMpoBasi Ipecca, M Teopusi MeraMIiakTa
HaKOHeI] TepecTaia 6bITh HAYYHBIM MEHCTPUMOM.
Teopust o6pa3oBanust JIyHbl CTPOHYJIACh C MEPTBOI
TOUKM.

POCCUMCKAS NYHHAS MPOrPAMMA
CeromHst GaKTUUYECKM HAUMHAETCS HOBBIA BUTOK
JIVHHOJ TOHKM, K Heli MOAKIIOUMINCh Pa3BUBAIOIIN-
ecs crpadbl — Vuausg u Kutaii. Bonee toro, Kurtaii
3asBWI O TIAaHaX CO3AaHus Ha JIyHe TIOCTOSTHHOTO
nocenenus. Ato 3acraBuio CIIA u Poccuio packoH-
CepBUPOBATh CBOM JIYHHBIE IPOTPAMMBbI.

IOBYMSI KJIIOUEBBIMM COOBITUSIMU B OTE€UECTBEH-
HOJ JTYHHOJI IpOoTrpaMMe OOJ/DKHBI CTaTh BbICaZKa
POCCHICKMX KOCMOHABTOB Ha MOBEPXHOCTh JIYHbI
B 2030 romy 1 Hayaja0 peryaspHbIX MOJIETOB Ha HyHy,*
¢ 2032 ropa.

«ITepsbliii aman npuxodumcs Ha 2020-e 200vbl. B amom.
nepuoo Mol NJaHupyem ompabomams psao Kpumuue- i"'*
CKUX MexHOoJ102utl, 00H08UMb U AONONIHUMb UHpOpMa-
yut o nogepxHocmu JIyHel. JIns peuleHust s3mux 3aday
myda 6yoym docmasieHs! agimomamuyieckue annapa-
met “Jlyna 25-28” u nocnedyioujue po6omomexHuye- .
ckue komnjexcel. Ha smom amane npednonazaemeca
ompabomxa nun0mupyemoix MPAHCNOPMHLIX KOPA-
6.zleuj;armme cucmem n)uwf annapamos Ha HU3KOIl
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ULV Ha TIOBEPXHOCTH CITYTHMKA 3€MJIU ITPOIOIIKI -
TEJLHOCTHIO B 1-2 HeleNy C YMCIEHHOCTbIO SKUITaKa
IIO YeThIpex 4yeyioBek. M OymeT HYKHO IIPOBEPUTH
paboTy TPAHCIIOPTHBIX CUCTEM, CUCTEM KU3Heobe-
CIIeYeHMsT M POOOTOTEXHUKIA.

C 2032 roma mpexriojaraeTcs mepeiTu K 6osiee
MIPOAOJIKUTENbHBIM IKCIIEAULIMSIM IIUTETbHOCTHIO
IO TPUALATH CYTOK. K 9TOMY MOMEHTY JOJIKHBI GbITh
paspaboTaHbl YHUBEPCATbHbIN MOIY/Ib TYHHO 6a3bl
U CPe[iCTBA MepeaBIsKeHMS 10 TIOBEPXHOCTH. ITo pe-
3y/IbTaTaM BTOPOTO 3Tarla J0/DKHbI ObITh OIpemesie-
HbI OIITMMaJ/IbHbIE MeCTa [JIs1 pasMelieHus Oyayiieit
JIVHHOI 6a3bl ¥ YTOUHEHbI TPEOOBaHMS K ee Xapak-
TePUCTUKAM.

TpeTuii aTarm OPMEHTUPOBOYHO HaUHeTCs B 2035—
36 rompl. OCHOBHAS 3ajlaya — HAYajI0 MOJIHOMAcC-
mTAaGHOro ocBoeHus JIyHbI. [JIUTEIbHOCTh IKCIIe-
IUIMIE OyIeT JOCTUTATh yKe ABYX MecsiieB. B aTo
BpeMsI CTapTyeT CTPOUTEIBCTBO KPYITHOrabapUTHBIX
COOPY>KeHUI C UCTIONIb30BaHMEM MECTHBIX PeCypCoB,
OCHAI[eHVe HAYYHbIX Y ITPOMBIIIIJIEHHBIX YCTAHOBOK
anmnapaTtypoit u o6opynoBaHueM, GopMupoBaHue
MHDPaACTPYKTYPhI, 00€CIIeUMBAIOLIEH KI3HEeIesTelb-
HOCTb ¥ IIPOU3BOICTBEHHbBIE BO3MOKHOCTM.

«Poccutickas npoepamma oceoeHust JIlyHot nompedyem
npueJjiedeHuss 3HaUUmMesbHslX PUHAHCOBBIX U NPOU3-
800cmeeHHbIX pecypcos. OHa 00JIHHA MAKCUMANbHO
UCNOb308aMb 803MOMHOCMU MeXIYHapOoOHO020 nap-
mHepcmea. Unmepec npedcmasnsem Koonepayust
¢ ESA, JAXA u dpyzumu azenmcmeamu, Yeavo Komo-
DbIX 871110MCs1 N0JIeMbl HA NOBEPXHOCMb JTyHbl. OOHUM
U3 803MOXCHbIX 8APUAHMO8 MAK020 cOMpyOJHUUecmaa
sessemcs yuacmue 8 coemecmHom npoekme ESA,
JAXA u CSA “HERACLES” no co3danuio u ompabom-
Ke agmomamuuecko2o JYHH020 63/1eNH0-NOCAJOUHOZ0
KOMNJieKca, IYHoX00a u pobomomexHuuec -
3adavu 3moz0 npoekma 60 MHO20M coaﬁ'a
dauamu nepeozo amana poccuticKoti ﬂyuu
Mbl», — IPOOJKAET Mapuﬂ l aH]

h-_
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Muccuna «BeHepa-», Kak 1 MHOTMe
MccnenoBaTebCkMe KOCMUMYecKMe MPOeKTh
Poccunm, yxoauT KOpHAMKM B nMpoLlnoe. [Nocne
yCrneLlHbIxX mMocaaok Ha BeHepy B 80-x rogax
CTaHUMM, MPOXMBLLUMX Ha MOBEPXHOCTU A0 ABYX
4aCoB, MOABUMMIACH MOEA OOMTOXKMBYLLEN CTAHLLNW,
HO Ha BpeMd oHa Oblna 3abbiTa M3-3a PaboTbl Had
npoektoM BETA. B 2003 roay mnccma «BeHepa-L»
OblNa NpennoxkeHa ong BratoveHna B GenepanbHyto
KOCMUMYeCKyto nporpamMmy Poccmm Bacunmem
BaHOBMYEM MOPO3OM — OLHWMM M3 OCHOBAaTe1eN
COBETCKOW niaHeTonormm. OgHako rno pagy npuymH
Muccua He bbina peanmsosaHa. B 2013 roay 6bina
cozgaHa ObbegMHeHHaa HaydHada pabodas rpynna
NKW/PockocMoc-HACA ro npoekxTy «Berepa-[».
Llenamu rpynnbl 6b6i0m OeTaibHOE U3yYeHMe 3TOro
MPOEKTa, COMOCTaBMEHME HAYHYHbIX 33034 C 4OPOXKHOM
KapTon n3ydyeHma BeHepbl HACA 1 BbiaBrieHme

Bud Benepei
¢ yeHmpom g 0°
80CMOYHOU

obnacten ong noteHuManbHoro sknaga HACA. YTto ke donzome
npencTaBnaeT U3 ceba coBpeMeHHaa perHKapHaLUma
MUMcCcUmn «BeHepa-[1»?

/¥ Bsuecnas MeujepuHos

«BeHepa-[»:
nepBad OONTOXXUBYLLLAA

MUCCUAa K BeHepe

NMOYEMY BEHEPA?

BeHepa — muaHeTa-6nu3Hern 3emin. binskue
paauyc 1 Macca, pa3yMHO OXKMUIATh YBULETH TOT
K€ COCTaB IMOBEPXHOCTH. IIpu 0O6pasoBaHum 0be
TIJIaHeTHI TIOTYYMUIU OOVMHAKOBBIN COCTaB MPOTO-
IJIaHEeTHOTO MaTepuasia. Ho ¢ Kakoro-To srama
CBOEro pa3sBUTUSI OHU TOILIY Pa3HBIMU 3BOJIIO-
LMOHHBIMU IIyTSIMU, U B pe3y/IbTaTe Mbl UMEeM
JIBe TUIAHETHI C TOPA3UTENBbHO HEITOXOKUM KITU-
MaToM: KOMGbOPTHbIE YCIOBKS HA 3eMiie U «afl-
CcKue» — Ha Benepe.

Kakum-to o6pasom BeHepa JuIIMIACh BOIBI.
CoBpeMeHHOe COOTHOIIeHNe AeiTepus U BOLO-
pozna Ha Benepe B 150 pa3 BbillIe, ueM Ha 3eMiie.
3HAuUNT, JIETKUIA U30TOTI IEPBOTO 37IeMEeHTA Mepu-
OIMYECKO} TabIUIIbI MICUe3 C TIOBEPXHOCTU U U3
atMmocdepsl B Xoe KaKOro-To Ipoitecca. Crano
ObITh, yIIUIa 06bIYHAS BOAA. DTOT HAGMIOAATEb-
HBIN, paKT — IJIaBHBIM apryMeHT. B [0JIb3Y TOTO,
YTO KOTZIa-TO Ha BeHepe GbIIN OGIIMPHBIE OKEa-
HbI WK OKeaH. Ho Kak umeHHO BeHepa nummiack
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BOZbI — IO CUX IIOP HE CyLIeCTBYeT OKOHYATe/b-
HOTO OTBeTa.

«Ilockonbky Ha BeHepe noumu Hem 800bl, Mam
He delicmeyem 800Has 3po3us. K momy xe mam
Hem u 8vleempugarusl. Penvech u 2eonozus Ha amoli
njiaHeme ces13aHsl ¢ 0esimeibHOCMbi0 8YIKAHU3MA
u mexkmoHuku. IToamomy penveg Ha BeHepe cmabu-
JieH dosizoe 8pemsi. B nepuod om 1 munnuapda do 500
MUJLILUOHO8 Jlem Ha3ad mam npoucxoounu MoujHole
8yJIKaHUuecKue ussepiceHus. IIomoxu 1aesl HAKpbl-
sanu obuwlupHsle nosepxHocmu. Kakyw-mo uacme
Ux J1omMano mekmoHuueckumu cunamu. O0Haxo
MeKMOHUKA 8eHEPUAHCKOU N08ePXHOCMU MAK08a,
4mo ecms npeonosioxceHue 0 eOUHOU Yel0CMmHOl
JumocgepHoli naume, 8 omauuue 0m HeckoJIbKux
JUmMocepHsIx naum Ha 3emne», — pacCka3bIBaeT
YjieH paboueii IPyIIibI 0 MPOeKTy «BeHepa-II»,
3aBeayIOLINi1 JabopaTopyeit CpaBHUTEIbHOI I1/1a-
Hetonornu TEOXV PAH Muxaun ViBaHOB.

Ha 3ape 1011 reonornueckoi ucropumu BeHe-
Pbl, KOTOPYIO MOXXHO OTC/I€OUTH CEeTrOAHS, YKe
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CYILIECTBOBAJIM OGIIMPHbBIE BHICOKOTOPHBIE M/IATO
BBICOTOV MpUMeEpPHO 1-2 KM. B HEKOTOpBIX Me-
cTax OHM IOOHMMAIOTCS 10 6 KM, eCThb Ha BeHe-
pe 1 ropHas lielb, IOA00HasT 3eMHbIM, — ILJIATO
Jlakuimy. BOXpyT 3TOr0 II71aTO HAXOOMUTCS OTOPOY-
Ka M3 BBICOKUX rop — A0 11 km. B ocHOBHOM ke
Benepa — mocraTouHo 1iockas riasera. [1osro-
MY He 3a/IMTBIMU JIaBOBBIMM ITOTOKaMI OCTa/INCh
JINIIb TOPUCTbIE YYACTKHU ITIOBEPXHOCTU, U UMEHHO
OHU MOTYT XPaHUTb UCTOPUIO 06 IBOJTIOIUN.

BeHepa oueHb BaykHa [I/Isl YeJIOBEUECTBA B CBSI3U
C TIPOLIeCCOM ITI00aTbHOTO MOTEIUIEHNS Ha 3eMite,
MOCKOJIbKY 3TO €CTeCTBEHHast JJabopaTopust Jjist
u3yyeHus mapHUKoBoro sddexra. TemmnepaTypa
Ha nmoBepxHoCcTU — 460°C, naBaeHue — MOUYTU
100 atmocdep, mpuuem Ha 96,5% aTmocdepa
cocrouT u3 CO, — OOHOIO M3 NAPHMUKOBBIX Ta-
30B. 3yueHue BeHepsl BaXKHO U 1151 TOHMMaHUS
YCTpOICTBA 3K30IJIaHeT, TaK KaK OTKpPbIBaeMbie
«3eMJIETIO00HbIE» IK30TIAHETHI TOXOXKU CKOpee
Ha BeHepy, uem Ha 3emitio. ATmocdepa BeHepsl
COBepIAEeT MOTHBI 060POT OUEeHb OBICTPO — BCE-
ro 3a 4 gus. IIpu 3TOM cama niaHeTa MeJJieH-
HO BpauiaeTcsi BOKPYT CBOeit OCK: OAVH Tof, Ha
Benepe nmyntcs 224 3eMHbIX [HS, 8 COTHEUHbIE
CYTKM COCTaBJSIIOT 117 3eMHBIX CyTOK. [Tomyya-
eTcs1, UTO repuom obpamienust armocdepst B 60
pas 6bIcTpee Tiepuoa o6palleHus IIaHeThbL. DTO
sIBJIeHMe Ha3bIBaeTCs CylieppoTanueii.

Yl He cTOMUT 3a0bIBaTh, YTO MMEHHO 3a BeHepoii
3aKpenma0Ch Ha3BaHMe «PyCCKO» ImaHeThl. Co-
BeTCKMe annapaTthl copepmman 10 mocagok Ha
ee MOBEPXHOCTb — IIPU TOM, UTO B TO BpeMsI OHa
He 6bl/Ia KAPTUPOBAHA, a BeAb pebed MIaHeThI

CHUMOK nosepxHoCmu nocadoyHeiM annapamom «Berepbi-14».

OUYeHb CJI0KHBIN. Bombiie ke
HM OJHA CTpaHa He mocagu-
JIa CBOJ anmnapar Ha IIOBepx-
HOCTb BeHepbl.

CYAbBA NPOEKTA
«HHoekc “II” 8 HA38aHUU MUC-
cuu “Bemepa-/l” o3Hauaem
“Ooneomcusywas”. Ho kozda
Mbl Hauaau pabomams Hao
amum npoexmom, OGbicmpo
CMano NOHSMHO, 4MO Bbi-
cokomemnepamypHotl dJ1eK-
MPOHUKU, KOMopas cMoxem deticmeumesbHo 00-
20 npopabomams Ha nogepxHocmu BeHepsl, y HaC
Hem. [103mMoMmy 0CHOBHbIM 3JIEMEHMOM MUCCUU pe-
weHo 0bL10 celams nocadouHslli annapam munda
“Benepa-BETA”, xomopulii uzzomasnusaics HITIO
um. JIagoukuHa. Cmoum ommemumuo, umo 8 HACA
He 3anyckanu ucciedosamesnsckue muccuu K Berepe
¢ Hauana 1990-x. Okasanocy, Umo HayuHsle 3a0auu
npoekma “Benepa-/I” coznacyromcs ¢ 00pOoxHOli
Kkapmoli uccnedogaHus BeHepsl, npopabamoiede-
Mmoti HACA. AmepukaHckoe azeHmcmeo npeona-
2aem 0onoJIHUMb NPoekm CeoUMU annapamamu
U HayuHsimMu npubopamu. Muccus noiyuaemcs
OueHb CNI0XCHOU U dopozocmosujeti, Ho Kozda oHa
ocyujecmeJisiemcsi C0BMeCmHo 08yMsl azeHmcmaea-
Mu, 3mo yoeulessisiem ee Ot Kaicooti U3 CMopoH», —
TOBOPUT COTIpecenaTeb paboyeii TPYIIbI M0
muccum «BeHepa-I» ¢ Poccuiickoii CTOpOHBI, 3a-
BeyIOIIMit JabopaTopuei ClieKTPOCKOIUY Tia-
HeTHBIX aTMocdep UKW PAH Jlronmuiia 3acoBa.

B 2013 romy 6blia co3maHa 0ObeqMHEHHAs pa-
6ouas rpyrma Pockocmoc/MK-HACA 110 npoexk-
Ty «BeHepa-J». C Tex op UaeT CoBMeCTHast pa6o-
Ta 1o npopaboTtke muccuu. K coxkanennto, mociie
2014 rona mpoekT «BeHepa-/I» 6bUT MCK/TIOUEH U3
@epnepanbHOV KOCMUYECKOI TporpaMmel Poccum.
OH 6611 (hakTMuecku 3akpsoiT. Ho B 2015 roay pa-
60Ta Hajl, MPOEKTOM BO300HOBWIIACh, X B aBI'yCTe
2018 roma B MocKBe Ipolilia yke BoCcbMasi BCTpe-
ya paGoueii rpyIbl.

Ha ceromus B cocTaB MpoOeKTa BXOASAT OpoOu-
TaJIbHBIN U TTOCAZIOYHBII anmapaThl (PockocMoc),
TocaefHUI MPOKUBET HA TIOBEPXHOCTU OKOJIO
IBYX-TpeX 4acoB. Takke Ha [I0BEPXHOCTb BeHepbl

CMPABKA

B 1950-60-x rogax, M3obpaykaa MoBepxHOCTb BeHepbl, XyOOMHWKM pUCOBani dxkyHrnn. TonwyHa
obnayvHoro cnoga B atMocdepe a1on nnaHeTbl — 20 KM, OH MPOCTUPaeTca No BbicoTe oT 50 4o 70 KM,
MoO3TOMY B BUOAMMOM 06NacTU CreKTpa HEBO3MOXHO Pa3rMaaeTh, UTo e CKpblBaeTca nod obnaka-
MU. B CBA3M C 3TWM [0 Hayana KOCMUYECKUX MCCAeQ0BaHWN 3TOM NNaHeTbl BbIN0 MHOMO 3K30THYe-
CKMX TMMOTE3 O TOM, UTO XKE HaxoOUTCHa Ha MOBEPXHOCTU BeHepbl. Hanpurmep, korga ydeHble y3Hanu,
4yTo CO2 — OCHOBHOW KOMMOHEHT aTMocdepbl, CTanu cYmTaTb, YTO TaM MOMYT ObiTb 03epa HedTH.
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OyIeT CIyIleHa JONTOXUBYIIAs CTAaHIUS

(HACA) — oHa mpopaboTaeT Ha 1o-

BEepXHOCTU He MeHee 60 CyTOK 6aro-

Iapsl BBICOKOTeMIIepaTypHOil 3JIeKTPOHUKeE,
KoTopasi cMoxkeT pa6otath npu 500°C. Ipen-
110JIaraeTcsl BKIUYUTD elle 1-4 nOoAroKUBYIIUX
CTaHIIMY, HEKOTOPbIE U3 KOTOPBIX MPOPabOTAIOT
Ha nnoBepxHocTU 10 120 gHeit (HACA). BosMokHO
Takke BK/IIOUeHME a3pOCTaTHOTO 30HA C KOH-
TPOJIMPYEMOIi BbICOTO IJIaBaHUSI.

B r1aHbI yUeHbIX BXOIUT CO3/aHMe BO3IYIITHOM
1aTdopMBbl 1)1 60/1ee TOUYHOTO UCCAeTOBaAHMUS
atMmocdeps! Berepsl. Peus unet 1160 06 aTmoc-
dbepHOM Ga/IOHE C IepeMEeHHOIi BBICOTOIA, TGO
0 6onbuIoM 6a/i;IOHe pa3MepoM 0 7 METPOB.
Takske mpopabaThiBaIach KOHIEMIUSI HAYBHOTO
«camoJjieTa» Ha COMTHEYHBIX 6aTapesix C pa3Maxom
KPbUIbEB 10 30 M, CIOCO6HOTO CBOGOHO Mepeme-
IIAThCS B 00JIAUHOM CJI0e.

[IpenmnonaraemMslil 3alyCK MeXIUIAHETHON KOCMMUYECKOM
CTaHLIMM HaMedeH Ha uHTepsas ¢ 2026 no 2031 roz. B 3To Bpe-
M1 OyIeT YeThipe MOAXOASIIMX MOMEHTA JJIsI 3aITyCKa CTAHIIUM:
B 2026, 2028, 2029 u 2031 ropax, korga B MyTU OT 3eMJIU 10
BeHepsl nipuaeTcs MpeosioneTh HauMeHblllee pacCTOsSHME, UTO
CBSI3aHO C OTHOCUTEJIbHBIM JIBMKEHMEM IBYX IIJIaHeT.

HAYYHbIE 3AA0AYMU

«BeHepa — naaHema 3az2adok. mo onpedeneHue oueHs no0xooum
ons Hee. Cyneppomayusi; 3a2adouHslii “Heu3secmHul
Quonemoswlii noziomumesnv, 0MeemMcmeeHH oLl 3a memHsle No-
J10Cbl 8 ammocepe naavemst, Komopole 8udHvl 8 YD-duanasoHe.
Y nnanemst omcymcmeyem cobcmeeHHoe MazHumuoe nose. Boosi
Ha Benepe Ha namb nopsi0koe meHvlle, Yem Ha 3emie, Xoms npu
06pazosaruu OHU nolydunu 6u3Koe Koauuecmeso 600bl. B nepgwlii
Munnuapd aiem nocie popmuposanus niasem CoJiHye 0bL10 MeHee
apkum, Benepa mozda Haxodunace 8 o6umaemoti 30He, U Ha Heli
Moz 6bimb okeaH. OHa Moena Obimb hepgoli naavemoti 8 ConHeu-
HOUi cucmeme, Ha KOMOpPOLl 603HUKIA HCU3Hb, NOCKOJILKY HA 3emiie
mozda 0bi10 euje cauwKom xXonodHo. Ipumepro 500-700 maH
Jlem Ha3ao Ha BeHepe 6Gbl1 nepuod 2u2aHmcKux 8yJIKAHUUECKUX
ussepxceruil, u 80% nogepxHocmu 610 3anumo nagoti. IToamomy
uHmepecHo ucciedogams 001acmu NOBEPXHOCMUL, 20€ MOHCHO 00-
Hapyxums 661x00 OpesHez0 Mamepuaia — eeposimHee 8ce20, Mo
20pHble patioHsl, Mak Ha3vliéaeMvlie meccepul», — MPOLOKAET

JromMmumiia 3acoBa.

BnpoueMm, yuyeHble IPMU3HAIOT, YTO B HACTOsIee BpeMs Ha-
Jiume XKU3HU Ha MOBEepXHOCTU BeHepsl MmanoBeposTHO. Ho
MPU3HAKY JKU3HU €CTh IIAHC OOHAPYKUThH B 0GJIAYHOM CJIOE,
MOCKOJIbKY Ha BbICOTE 50 KM — B HIMSKHEM OOJIaUHOM CI0e —
MPUMEPHO 3eMHbIe YCIOBMs. TaM ecTh BOJa, TaK Kak o6yaka
COCTOSIT U3 KallejleK CEPHOM KUCIOThI, B KOTOPBIX COAEPKUTCS
oxoso 20% Bozsl. Ha 3emiie M3BeCTeH I1IebIil psf, 6GakTepuii,
CTHIOCOGHBIX KUTh B KOHI[EHTPUPOBAHHOM PaCTBOPE KUCIOTHI.
U anmapaTypy 151 OOHApY>KeHUsT MPU3HAKOB XXMU3HU B paMKax
muccun «Benepa-Jl» rmiiaHupyeTcs yCTAaHOBUTD Ha CITYCKaeMOM

momyie.
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i” ynempa-

Hepa-II», COIJTaCHO MyGIMKYeMbIM OTYe-
TaM, SBJSIIOTCS OObSICHEHVE TPUUYUH
cymneppoTainum aTMocepsl,

( OCHOBHBIMM 3Ke 3aJavyaMy Muccuu «Be-

U3yUYeHUe U OTOX-

IleCTBJIEHME YIbTpa-

' ($bMOIeTOBOrO IOIIO0-

TUTENSI U OMKUCAHUE
3BOTIOIMM aTMOChEPBI.

MECTO NOCAAKMU
«IIpu 8vl00pe Mecma nocadku 8 nepayio oue-
pedv HY}#HO coOIl0CmuU ycnosus 6e3onacHocmu,
umobsl nocadouHslli annapam He pa3busics. Bmopoe:
HY}CHO 8bl6pames mecmo, Komopoe 6ydem Haubosee

Bo3moxHbIl 061Uk

opbumansHo20
annapama muccuu npedcmasumensHsiMm 0151 U3yHeHus nosepxHocmu Be-
«Berepa-A» Hepbl, NOCKOJIbKY Mbl UMeeM 00HY MOUKy 0npo60osaHust

Ha doneue 200bl. B-mpembux, NOCKOJIbKY Mbl cOOUPA-
emMcsi Mepums cocmas nopoo Ha N08epxXHOCMuU, Mbl
00JIHbL NONACMb 8 MAKY MECMHOCMb, KOMopast He
0ydem c/oxeHa u3 pasHslx munog nopod. MHaue uH-
mepnpemuposams cOcmas noeepxHocmu 6yoem oueHs
C/10%HO0», — pacckasbiBaeT Muxawi BaHOB.

Cpeny MogxonsiuiUx TUIIOB MECTHOCTU eCTh 00-
LIVpPHBIE TOJIOTHeE JIaBOBbIE MOJIsI, KOTOPbIE IMOKPBI-
BAIOT NpuMepHO 35-40% MOBepXHOCTU IIAHETHI
" (opMMUpOBaIUCh TPUMEPHO OLVMHAKOBBIM CIIOCO-
60M. VICTOUHMKOM MaTepuasa Ojisl U3IUSTHUS JaBbl
MOXXeT OBITh BEpXHSISI MaHTHUs BeHepsl. B TakoMm ciy-
yae 3T PaBHMHBI TPECTABIISIOT 06071 TPo6y BepXx-
HeJi MaHTUM, COCTaB KOTOPOJ OUEHDb Ba’KHO 3HATh
IL71s1 IOHMMAaHMs YCTPOMCTBA HeLp IIaHeThI.

JIpyroi TUII MeCTHOCTY — 3TO IIOKPOBLI MEJIKO3€ep-
HUCTOTO MaTepuasa, BHIOPOLUIEHHOTO U3 YIAPHBIX
KpaTepoB. [Ipy nonaganmuy MmeTeOpuTa B IOBEPX-
HOCTb BeHepbl OH BbIOpachiBaeT B aTMochepy OueHb
60JIbIII0e KOJIMYECTBO BellleCTBA TOBEPXHOCTU. 3Ha-
YUT, 9TO BEIleCTBO BHIGPOCOB IpeICTaBIsIeT OO0

MMonyyeHHas
annapamom Mariner 10
¢pomozpagus BeHepel



Qormozpaguu nosepxHocmu BeHepbl,
UcmoyHuk: http-mentallandscape.com
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XOpOIyI0 P06y BepXHeii KOPbI IJIaHeThbl. TaKUM

06pa3om, nepef yYeHbIMM CTOUT BHIOOD MEXY ABY-
MsI TUTIAaMU MaTepuaia AJIs MCCeIoOBaHus.

HA BOPTY

Ha op6uTaapHOM MOMy/e ¥ Ha BO3OYIIHOM ILIaT-
dbopme .6ynyT ycTaHOBIEHbI MPMOOPBI IJIST JiCCIIe-
IOBaHMS 00JIAYHOTO YIbTPa(UOIETOBOrO MOTIOTHU-
TeJis, Hal 3araZKoii KOTOPOTO yUeHbIe GbIOTCS YKe
IOYUTH TONBeKa. YabTpaduoneToBas Kamepa U Yilb-
TpaduoIeTOBbII CIIEKTPOMETp, YCTAaHOBIEHHbIe Ha
OpOMTaIBPHOM MOAY/IE, U aHAIM3aTOP YacCTUI, Ha
BO3/YIIHOM MIaTGOpMe, CITyCKaeMoil B 00JauHbII
CJ1014, IOJDKHBI OYAYT MPOIUTH CBET Ha MIPUPO/TY 3TO-
r'O BellleCTBA. YUeHble BO3/1araloT Ha 3TO 3arafouyHoe
BEIeCTBO OTBETCTBEHHOCTD 34 ellle OLHY BeHepUaH-
CKYI0 OCOOEHHOCTb. — CYyIeppoTalyio atMochepsl.
Ono mnomiomaet 50% comHEYHOV 9HEepTUM B OUEeHb
Y3KOM JAuarna3oHe BBICOT = BepXHero 006JayHOro
1051 — 0KkoJ10 10 kM.

«Bydym ycmaHoseieHsL U C08epuleHHO HoBble npubo-
pbl, 671a200aps KOMOpsiM Mbl paccuumoieaem nomuy-
uumos cmepeo-naHopamHyr cseMKy Mecma nocaoku 60
8pemsl Cnycka u MUKpocsemMKy mecma 3abopa-epyHma,
Komopulii 6ydem usyueH npubopamu 8Hympu 2epmo-
omceka», — KOMMEHTHUPYET uieH paboueil TPYIIIbI
no npoekrty «Benepa-[I», cTapimimuii Hay4YHbI CO-
TPYIHUK J1a60paTOpMM CIIEKTPOCKOMMUM TIAHETHBIX
armochep UKW PAH Hukonaii IrHaTheB.

Jlonro>xxmuByliye Majible CTaHL MY, KOTOPBIE IIJIaHU-
pyeTcsi IOCaAUTh Ha MOBEPXHOCTD IVIAHeThl, CMOTYT
B TeUeHMe OBYX MecslieB HabIJaTh 32 METEOPOJIO-
ryeil B MecTax IOCaAgKu: U3MepPSITb CKOPOCTh BeTpa,
IJIOTHOCTb U COCTaB aTMocdepbl. DTO OUeHb BasKHAS
4acTb MUCCUM, IIOTOMY YTO COCTaB HVDKHEN aTMOC-
(epsl BeHepsl — C/10S TOMUIMHOM TTpuMepHO 10 KM
HaJ INOBEPXHOCTbI0 — IIPAKTUMUYECKM HEU3BeCTeH.
CKopoCTM BETPOB, OYIOIIUX B MPUIIOBEPXHOCTHBIX
00/1aCTSIX, BAXKHBI B METEOPOJIOTMYECKOM OTHOIIIe-
HMM, TaK Kak JaIyT MpefcTaBieHne 00 aKTMBHOCTU
BETPOBOTO [IePeHO0Ca, O IepepacipeeeHn MmaTe-
puana moBepxHOCTY BETPOM U O Ipolieccax ooMeHa
MOMEHTOM MeXIy aTMocdhepoii 1 IMOBePXHOCTHIO —
KJIIOUE€BOM BOIIPOCE /151 TIOHMMaHUsI CyIleppoTalui.
Bo3MOkHO, Ha MaJible CTaHIIY OYOYT YCTaHOBIEHbI
CceliCMOMeTpHI.

CelicMO30HIMPOBaHME — 3TO €IUHCTBEHHBI
Crocob6 MCCIenoBaTh CTPYKTYPY TUIAHETHBIX HEJp.
B cirydae ceiicMUUecKOro COObITUS yIapHast BOJIHA
pacIpocTpaHseTcsl ¢ pa3HBIMM CKOPOCTSIMU B pas-
HBIX TUIIaX BeIlecTBa, OTPAKAeTCsl Ha IpaHuLiax
BHYTPEHHMX CTPYKTYD U B pe3ysbTaTe II0Ka3blBaeT
CTpoeHMe IIaHeTHBIX Hellp. Ho 11 KauecTBeHHO-
IO MOHMMAaHUS CTPYKTYPbl BHYyTPEHHEr0 CTPOEHMSI
[IpY TIOMOIIM ceiicMOMeTpa HY)XHO MHOIO yaap-
HBIX COOBITMIT. VI XOTSI BeHepa — IOBOJIBHO celic-
MMWYEeCKM aKTMBHAsl IUIaHETa, BEePOSITHOCTb TOTO,
UYTO 33 OTBeLEHHbIe IBa MecsLa CIYYUTCS LOCTa-
TOYHOE YMCJIO CeICMMUYECKUX COOBITUI, HE OUeHb
BeJIMKA.

Ipyras BaskHas 3amauva, KOTOpasi CTOUT Ieper,
ucciaenoBarensiMu BeHepsl, — co3maHue Bepudu-
LIMPOBAHHOI MOAEIN III06aIbHOM HUPKYIISIIUY aT-
Mocdepsl, YTO MO3BOIUT MOHSTH NIPUPOLY CyIep-
porauuu atMmocdepsl Ha 3Toi miaHete. Hukomait
VrHaTheB YTOUHSIET: «/I1s1 Modeneli 00weli YyupKyns-
yuu ammocgepsl HY#Hbl CKOPOCMU HA2pesa U 8bIX0-
NaXCUBaHUs 8 ammocgepe, mo ecme Hy#eH cymmap-
Holli nomok u3nyverus. Ilpu cnycke & ammocpepy
paduomemp cmoxcem usmepums NOMOK CONHEUHOZ20
U3JTyYeHus. WIU 1Menjo8ozo U3Jy4eHust NaaHembl.
Heobxodumst u usmepetus npouis memnepamypoi,
Komopulii npednonazaemcs npomepsims Ha OHe8Hol
U HOYHOU cmopoHax Ha evicomax om 5 do 100 km,
UCnonb3yss maxxie memnepamypy 661u3u N08epxXHO-
cmu, Komopas 0Oydem usmepsamoscsa 007204cusyuieti
cmanyueti. IToxa xe modensm He xgamaem HaONI0-
damenvHblx 0AHHBIX U NOHUMAHUSL MEXAHU3MO8, KO-
mopote 8 Imu Modesnu Q0JIHCHbL OblMb 3AN0HCEHDLY.

OToenbHBIM BONPOCOM [/ YYEHBIX SIBJISIETCSI
aposoust atmocdepbl BeHepwl. [l ee u3yde-
HUS TIOTPEBYIOTCS M3MepeHusl GIaropofHbIX Ta-
30B UM UX M30TOMNOB. [II1 3TOrO0 Ha OPOUTATBHOM
Mopyse 6yIoeT yCTaHOBJEH 3aTMEHHBIN CIeKTPO-
METp, KOTOPbIii TIO3BOUT HabII0maTh aTMmochepy
IJIaHeThl Ha NMpocBeT — Ha COMHLe WIM Ha 3Be3-
IbL. C TOMOIIIBIO 3TOTO TPUGOpPa MOXKHO GYAeT Tak-
K€ M3MEepSITh MOIVIOIIeHMe M YTOUHSITh OTHOLIE-
HME COepPXKAHUS «TSDKeMOl» U «JIeTKOoi» BOAbI Ha
Benepe. V3amepeHus ke KIOUEBbIX /I SBOIIOLUN
U TIPOUCXOKIeHUsT aTMochepbl M30TOMHBIX COOT-
HOILEHUI GyIyT MPOU3BOAUTHCS HA TMOCATOUHOM
amnrmapare.

«“Benepa-/1” 6aazodaps cocmasy 3neMeHmMo8 Muc-
Cuu, a make NaAaHupyemoviM Hay4HolM IKCnepumMeH-
mam s1615emcs. NPOPbIGHbLIM NPOEKMOM 8 U3YHeHUU
Beneput. CnoxcHble cospemeHHble npubopsl mpedyom
docmamouHo OUMeNbHO20 8PeMeHU U 3HAYUMens-
Hbix cpedcme Onsl pazpabomku u mecmupo8aHusl.
ITosmomy Heo6X00umo HauuHame QUHAHCUPOBAHUE
paspabomku HayuHol annapamypsl KAk MO¥HO CKO-
pee», — 3akiouaeT Jlrommuiia 3acoBa. su
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B «KOCMMYeCKOWM roHKe» YyHMBepcuTeToB DU3TEX,
©6e3ycnoBHO, UIrpaeT B Bbicwewn nure. Elle ogHo
J0Ka3aTeNbCTBO 3TOMY — MEPBbIM Pa3paboTaHHbIN
POCCUNCKMM BY30OM Hay4dHbI MPpUbop, KOTOPbIM
OOMHKEH OOCTUMHYTb MOBEPXHOCTU APYTrom
MaaHeTbl. MHOTOKaHanbHbIM MapCUaHCKMNM
OWNOAHO-Na3epHbIV cnekTpoMeTp, i M-OJ1C,
KaK OH 3HAUYMTCA B TEXHNYECKOW OOKYMEHTaL MK,
OTNPaBUTCA K KpacHOW nfiaHeTe B COCTaBe
KOMMIeKCa Hay4YHOW anmnapaTypbl MOCagoYHOM
nnaThopMbl «Ik30Mapc» B 2020 roay.

Mapc

3 Ta UCTOPUS HadalaCb IIOUTU Oe-
CSITh JeT Ha3amd, Korga dusrex
CTajJ YYaCTHUKOM MPOrpaMMbl Pa3BU-
Tus HalmoHa/lIbHBIX MCC/Ie0BaTe/Ib-
CKUX YHUBEPCUTETOB, MO3BOJIMBIIIEN
3aKYyIIUTb COOCTBEHHOE 060pYIOBaHe
¥ CO3[aTh B KaMITyce HayuHbIe Jabopa-
TOPUY MUPOBOTO YPOBHSI. Ciemyroninii
mar 661 caenad B 2011 romy, Korma 1o
pesyabTaTaM KOHKypca MMHOOpHAYKMU
P® coBmectHbiMU yeunuamu ¢ MKU
PAH Ha ®u3Texe 6blIa co3/1aHa Jabopa-
TOpUST MHGPaAKPACHO CIIEKTPOCKOIUA
IUIaHETHBIX aTMoc(ep BBICOKOTO pas-
perenyst. Torma ee pyKOBOIUTENEM CTaT
Bnagumup KpacHOTONbCKNUIT — OAVH U3
CaMbIX IUTUPYEMBIX B MIUPE IVIaHETO-
JioroB. B 2016 rony B pesyabTaTe peop-
raHKU3alMM OHA TOTYYNMIIa COBPEMEHHOE
Ha3BaHMe — JIabopaTopust IPUKIIATHON
mH(PaKPaCHOI1 CIIEKTPOCKOMMM (COKpa-
menHo [TMKC), — a ee 3aBemyIOIINM ObLIT
Ha3HaueH AnekcaHap PonuH.

C camoro Hauaja jiabopaTopus pa-
6oTasia HaJ YIy4lIeHueM CIIeKTPOCKO-
MMYeCcKUX METOIOB aHa/MM3a aTMmocdep
IUIAHET C MpeAeTbHO BHICOKUM CITEK-
TpaJbHBIM paspelieHuem. [IpaBaa, Ha

bl byaem
ccnenoBaTb

2 Anekcandp Podun

MOMEHT €€ CO3[aHusI TOBBICUTbh pa3pe-
HieHne «KIaCCUYeCKMMM» OIITUYeCKU-
MU MeTogaMu 6bIJIO Y2Ke IMPaKTU4YeCKn
HEBO3MOXXHO, U CIENaJIUCThI 00pa-
TUJINCH K HOBBIM MeTOOaM Ha3epH0ﬁ
CIIEKTPOCKOIINN. Ecnu KpaTKo, B Xoae
MMOIO6GHBIX MCCIEIOBaHMIA cpema 00y-
YaeTcss MOHOXPOMAaTUUYECKUM (TIPOILe
rOBODS, ONHOLIBETHBIM) JIa3€PHBIM U3-
Jy4eHNEM, YaCTOTa KOTOPOTO CIeIu-
aabHBIM 06pa3oM IMepecTpauBaeTcs
BOJIM3Y MPE/CTABISIONIETO UHTEPEeC
KBaHTOBOro mnepexona. Takas Iop-
CTpOJiKa MO3BOJISIeT 3aMETUTh CaMble
TOHKME OCOGEHHOCTM CIIEKTpa MU3JTY-
YeHMsa U OIIpelaejIMTh He TOJIbKO MO-
JIEKYJISIDHBIN, HO VI M30TOIHBIN COCTaB
BEIECTBA, a TAK)KE €r0 TEMIIEPATYpY,
JIABJIEHME U JAaKe CKOPOCTh MOTOKA.
Pa3paGoTaHHbIil 1 BIIEpBbie B MUPE
peann3oBaHHbIN B 1a6opaTopuu TTMKC
MeTOo/I, TeTepOIMHHOI JIa3epHOIi CIieK-
TPOCKOIMM CBEPXBBICOKOTO Pa3pelieHst
ITO3BOJISIET U3MEPSITh XapaKTePUCTUKA
Cpelibl He TOMIbKO B SKCIIEPUMEHTATbHO
KIOBETe IIpuoopa, HO U IMCTAHIVIOHHO —
HaIrpuMep, Mo CIeKTPY MPOIIeLIIero
CKBO3b aTMochepy usmydenus: ConHIa.



TakumM 06pasoM MOXKHO, Halpumep,
uccnenoBaTb MexXaHM3MbI I‘JIOGaJIbeIX
M3MEeHEeHMI1 KiIMMaTa ¥ KOHTPO/IMPOBATh
BBIOPOCHI TTAPHUKOBBIX ra30B, POBEPSIS
JaHHbI€ CITYTHMKOBOIO MOHUTOPMHIA.
KoHKypeHLIMSI B 9TOI 067aCTH OY€Hb
SKeCTKasi, M GIVKaiilme COMmepHUKU
®usrexa u3 lleHTpa KOCMMYECKOrO I10-
nera HACA umenu l'ogapaa, ¢ KOTOPBI-
MI Halllt COTPYOHMKM BCTPEUYAIOTCA Ha
KOH(pepeHIMSIX, He CKPBIBAIOT CBOETO
MHTepeca K pe3yibTaTaMm, [I0TyYeHHbIM
B JonronpygHoM. IMeHHO MeKOUCLIV-
IUVIMHAPHBII XapakTep MCCief0BaHNUI
” pa3paboToK, KOTOpbie BeaeT 1abo-
paTopusi, a Takke IOTyYeHHbIe el0 pe-
3yJIbTaThl MMPOBOTO YPOBHSI yoenuan
PYKOBOJICTBO MpoeKTa «3K30Mapc» B Ha-
YYHOJ 3HaUMMOCTH, a [JITaBHOE — B BO3-
MOKHOCTM peasM3aluy 3KCIIepumMeHTa
110 ¥ccnenoBaHuio atMocdepst KpacHoit
TUTaHEeTbI ITPU ITOMOILY JIA3ePHOTO CIIeK-
TpoMeTpa.

«dk30Mapc» — TepBblit KPYIHBII
MIPOEeKT IO UCC/IeIOBAaHUIO JATbHEro
KOCMOCa, KOTOPBIii peann3yeTcs B Ha-
el cTpaHe COBMeCTHO ¢ EBpomeii-
CKMM KOCMMUYECKMM areHTCTBOM. JTO
COTPYIHMYECTBO OIMPAETCS Ha JaBHUE
Hay4yHble CBSI3U, CJIOXKMBIIMECS ellle
B COBETCKYIO 3moxy. Ceifuac 3T0 MOXeT
BBI3bIBATh YOMBJIEHME, HO B IIOPY XO-
JIOLHOJ BOVIHBI yYaCTHe€ MHOCTPAaHHBIX
CHENMaIuCTOB B pa3paboTKe HAyUHbBIX
MIpUGOPOB, OTIIPABISIBIINXCS K APYTUM
TJIaHeTaM Ha GOPTY COBETCKUX MEXK-
IJIAHEeTHBIX CTaHIIMiA, 6bIIO OOBIYHOM
MIPaKTUKON. B manbHeleM yCrenHblii
ombIT coTpynHmyectBa ¢ EKA no3sommn
Hallleii CTpaHe ITPOAO/DKUTD UCC/IeN0Ba-
HMS JalibHero KOCMOca B TsDKeJTble Bpe-
MeHa nocie pasBasia CCCP. Hecmotps
Ha Heynauu ¢ npoekramu «Mapc-96»
1 «®o60c-T'pyHT», paspaboTaHHbIE POC-
CUNCKMMM CHIEIUATVCTAMY IPUOOPHI
YCITeIHO OTPaboTaIM Ha MEXKIJIaHeT-
HbIx anmnapaTtax EKA «Mapc-akcrpecc»
1 «BeHepa-sKcmpecc, armmapatax HACA
«Mapc Omucceit» 1 MRO, mapcoxomax
«Spirit», «Opportunity» u «Curiosity».
[TosTOMy paBHOIIpAaBHOE MAapTHEPCTBO
Pockocmoca n EKA B muccum «IK30-
Mapc», HauajIio0 KOTOPOJi ObLIIO TIOIOsKe-
Ho B 2016 romy 3armyckom K Mapcy opou-
tanbHOro annapara TGO ¢ poccuiickum
KOMIUIEKCOM MH(PAKPaCHbBIX CIIEKTPO-

Cmaxep u3 SinoHuu Kocyku Takamu, gedyuwuli no skcnepumeHmy M-ZJIC Cepeeli 3eHesuy u 3agedyr-
wuii nabopamopueli [TMKC AnekcaHdp PoOuH ¢ npomomunom na3epHo20 2emepoduHH020 chekmpo-
mempa Ha kpeiwe KIMM MOTU

meTpoB ACS Ha 60pTY, CTal0 BIIOTHE
3aKOHOMEPHBIM ITPOAOKEHMEM 3TOTO
COTPYIHMYECTBA.

CnemyomM 3TarioM MUCCUM OymeT
3aITyCK eBpoIelickoro mapcoxoza «Ila-
CTep», KOTOPBI JOCTAaBUT Ha TOBEPX-
HOCTb IIJIAHEThI pOCCUIACKas MOCa0yu-
Has mwiaTdopma. ViMeHHO B cOCTaBe
KOMIIJIeKCa HayyHOI anmapaTypbl 3TOM
1aTGopMbI, KOTOpAst MOC/Ie BbICAIKA
Mapcoxona MPOAO/IKUT aBTOHOMHOE
CYIIeCTBOBaHMe B KauecTBe UCCIeNO0-
BaTeIbCKOTO 30Ha, GymeT paboraTh 3a-
IyMaHHBI Ha DU3Texe CIIeKTPOMETP
«M-[JIC». IIpu6op pa3pabaTbIBAETCS
B koorepaumy ¢ UK PAH, koTopblit 13-
TOTaB/IMBAET IIPUOOP «B SKeJIe3e» U CThI-
KYeT ero C IocajlouHoi maaTdopmoii
B HITO umenu A. C. JlaBoukuHa. ®u3Tex
paspabaThIBaeT CaMyi0 OTBETCTBEHHYIO
YacCTh, IT0 CYTH, MO3T IIpMOOpa — yIIpaB-
JISTIOILLYO 37IEKTPOHMKY ¥ ITPOrpaMMHOe
obecrieueHne, B KOTOPOM «3alllTa» BCS
¢dusmka sxcriepumenTta. Kpome toro,
®usTex nocrasui B UKU kitoueBnie
9JIEMEHTHI CITeNMaIM3YPOBAHHOTO pa-
6ouero MecTa, rjie Mmocjie THIATeIbHOTO
KOHTPOJIS U cepTudmKanmm 6ymeT rmpo-
XOIUTh (pMHAabHAsSI COOpKa arrapaTyphbl
nepep, OTIIpaBKoii Ha Mapc.

B HayuHble 3amauyM SKCIEepPUMEH-
Ta BXOJUT BBICOKOTOUHOE M3MepeHue
M30TOMHOTO COCTaBa YIIEKUCIOTO
rasa — OCHOBHOV COCTaBJISIIOIEN Map-
CMAHCKOI aTMOocdepbl — 1 TapOB BOJBI,
KOTOpbI€ B CUMJTY HU3KUX TEMIIEpaATyp
TIPUCYTCTBYIOT TaM B CJIEHOBBIX KOJIM-
YeCTBax, OMHAKO BCe-TaKy CKa3bIBAIOT-
Cs Ha MapCcHaHCKoit moroge. M3orormn-

HbIe MeTOAbI CUMTAIOTCSI B reOXMUN
CaMbIMM TOYHBIMU U JOCTOBEPHbIMMU,
OHM MOMOTAIOT BOCCTAHOBUTDH UCTO-
puio GOpMUPOBAHUS TUIAHETHI U €e
KJIMMAaTU4YeCKO¥ CHCTeMbl B IeoJIOTH-
YeCcKOM MPOIUIOM. B TO ke BpeMs Jyis
YCIIEITHOI'O IIpMMEeHEeHMA 3TUX MeTOO0B
usMepeHmnsa JO/DKHBbI OCYIIeCTBJISATb-
cs ¢ 6ecrpenieeHTHOM TOYHOCThIO,
¥ UMEHHO [T03TOMY 6bLJIO IIPUHSITO pe-
HIEHME O BKTIOUEHUN B COCTaB MUCCUU
JIa3€pPHOTO CIIEKTPOMETPA, HE UMEI0-
11ero KOHKypeHTOB I10 YYyBCTBUTEJIb-
HocTU. VI, HeCMOTpS Ha TO, UTO B CUITY
OTpaHMYEeHMIT IO Macce OT Haubosee
MHTPUTYIONIEN 3a1a4¥ B COBpEMEeHHbIX
uccnenoBaHusix Mapca — IeTeKTUpO-
BaHMSI MeTaHa — ObUIO peIleHO OTKa-
3aThCSl, ABTOPBI IKCIIEPUMEHTA yBepe-
HbI, YTO OH CZeJIaeT BECOMBII BKJIA],
B OOCTIMIKeHue IJIaBHOM neany MUCCUmn
«3k30Mapc» — BbISICHEHME YCIOBUI
CYIIeCTBOBaHUS IPUMUTUBHBIX HOPM
>ku3HM Ha KpacHoii riaHeTe.

BopToBoit pnbop Ha MEXIUIaHeT-
HOM arrapare B COCTaBe MeKIyHapO.I-
HOTO MCC/IeIOBATEIbCKOTO MPOEKTa —
9TO He TOHKO aMOUIIMO3HAsT HAyIHAsI
" MH)XKeHEePpHas 3a4a4a, HO M OT/IMYHas1
pekjiama BO3MOXHOCTeit dusrexa.
Pa3paboTumky mpubopa yBepeHsbl, YTO
BC/IE[T 32 M3BECTHOCTHIO B MEXIYyHA-
POIHBIX HAaYYHBIX Kpyrax OHU IpU-
06peTyT YCTOIUUBbIE [EIOBbIE CBSI3U
B BBICOKOTEXHOJIOTMUHOM IIPOMBIII-
JIEHHOCTH, Tie 33[]Ja4M PEIV31OHHOTO
XUMUYECKOTO U U30TOIHOTO aHaIn3a
TIOKa PEIIAIOTCs 33 CUeT 3apyOekKHbIX
TEXHOJIOTUIA. 3u
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£ Anna Izapaxoxosa

KocMmumueckmm Ousrex

Kakuhe akcnepuMeHTbl Punatex rotoBUT and MKC? KakmMM O0IXKHO CTaTb
obpazoBaHMe, YTOObI ObITb aKTyaslbHbIM A9 OTPacIn? YTo BaykHee 0CBOeHWd
KocMoca? YToObl OTBETUTb Ha 3TU U PYyrve BOMNpocChl, pedaKkLmsa »ypHana
«3a HayKy» BCTPETUACh 3a KPYMbIM CTOTOM C TIOAbMU, KOTOPbIE CeYac
ABNAKOTCH YaCTblO KOCMMYECKOTo HacToAalwero dumsTtexa.

— OgHa U3 NPUYMH co3pa-
Hust ®nstexa — oTBeYaTb
Ha Bbl30Bbl BpeMeHU. Kak

pa3BMBaNIOCb NAapTHEPCTBO
M®TU c kocMUuyeckomn

M a3poaAUHAMMUYECKOM OT-
pacnaMm Hallen CTpaHbI?

Cepreii Herogsies: B 1978 ropy,
KOTJa s Me4uTasl OCTyNnUTh Ha ®Ous-
Tex, 6blJIa 3pa MaKCMMaJbHOTO pas3-
BUTUSI KOCMMUYECKUX YCII€XOB Hallei
cTpaHbl. Bee npekpacHo nomHunu la-
rapuHa 1 Koposnépa, MHTEHCUBHO pa3-
BUBAIUCh IporpaMmbl «Cor03—Aros-
JI0H» U «bypan». [I0CKO/IbKY pelanch
O4YeHb CJIOKHbIe TEXHUYECKME 3a1aul,
TpeboBaICs CIIaB GyHIAMEHTATbHOTO
Y IPUKJIATHOTO 06pa30BaHMSI /IS CO3-
JlaHusI COBpEMEHHO TeXHUKU. Pu3Tex
3TMM 3aJavyaM YAOBIETBOPSII.

BasoBbiMu Kadenpamu, KOTOpbIe
corpynHmuuanu ¢ MOTU u daxyib-
TETOM a’pOdU3UKU U KOCMUIECKUX
MUCC/IeOBAHUI, O CUX TIOD SIBJISIIOTCSI
IJIaBHelIINe MpeanpusTus KocMude-
ckovi otpaciu Poccuu: IlenTp um. Ken-
JbIllIa, KOTOPBI paHblle Ha3bIBAJCs
WHCTUTYTOM TeIIOBbIX po6iem, PKK
«DHeprusi», IHNVImai, npepnpusTe
«Kometa».

Bce MaynbuMIIKy, KOTOpbIe MeUYTaIu
CTaTh KOCMOHaBTaMM, [MOCTya/IM Ha
Haill (haKyIbTeT, YTOGbI MOMYUUTH DYH-
IaMeHTaJbHOe 00pasoBaHue B MOTU.
MpbI cuuTaem, 4TO, HECMOTPSI Ha Bce
dykTyarum ob11ecTBEHHOTO CO3Ha-
HMSI, 9KOHOMVKH, TOTPEGHOCTD B Ka-
Ipax BhICIIel KBanmubuKauu, CBS-
3aHHBIX C Pa6OTOI B 06/1aCTY KOCMOCA,
coxpansieTcsi. HeckonbKo jieT Ha3al Mbl
Hayaay MHUIMATUBHO 3aHUMAThCS
KOCMMYECKMMMU UCCIeq0BaHysI IIPSIMO
B kKammryce MOTU, u To, 4TO HAUMHAIU
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KaK MHUIIMATUBY, IIPeBPaTUIOCH B He-
CKOJTBKO JIaG0PaTOPUii, KOTOPbIE MMe-
10T MOCTOSIHHBIN IIPUTOK 3aKa30B OT
KOCMMWYECKO# OTpaciau IJisl peleHus
HayYHbIX, IPUKIATHBIX U QyHIaMeH-
TaJbHbBIX BONIPocoB. Hanpumep, FOpuii
BopucoB paboTtaeT B j1abopaTtopumn
SJI®OKC Hap co3maHMeM OITUUECKO-
ro Mpu6opa [Jisi TUIEePCHIeKTPATbHbIX
MEeTOJ 0B IUCTAaHI[MOHHOT'O 30HIAUPO-
BaHus 3emin, a MiBaH 3aBbsIJIOB py-
KOBOJMJI 9KCIIEPUMEHTaIbHO-Teope-
TUYECKUM OOOCHOBAaHMEM BOIIPOCOB
TeIVIOBOTO OXJI&KIEeHUS B OLHOM U3
KPYIHEeMIIX aMOUIIMO3HBIX TIPOEKTOB
KOCMMYECKOI1 HaIrpaBaeHHOCTH 10 3a-
kasy llenTpa um. Kenpgpima.

ViBaH 3aBbsIJIOB: DTO OYEHb KpPYII-
HbBIJi IPOEKT, KOTOPBIV UIET 4O CUX
mop, MO CO3JaHUI0 SIIEepHOI dHep-
I‘O,E[BI/II‘&TQJIbHOf/i YCTAaHOBKM Ha Op-
6ure. llenp — co3maTh KOCMUYECKUIT
Kopabisib, B KOTOPOM 3Heprus Gymer
TIOJTyYaThCsI HE OT COJTHEUHBIX OaTapeii,
a oT simepHoro peakropa. [lo unee, oH
OymeT ropaszmo 60jiee JOJTOBEUHbIM,
MOTOMY UTO COJIHEUHbIE GaTapeu co
BpeMeHeM BBIXOJST U3 CTPOSI, U B HEM
OymeT HaMHOTrO OOJIbllie SHepTUu —
2 MBT momHocTH. Ceituac MOILIHOCTh
Ha KOCMMYECKOM KOpabjie MOKeT ObITh
10, 15, 30 kBT.

Takas sHepreTmuueckas cucrema
Cpasy CTaBUT 3aJauy, KyZa 3TO TeIIo
JleBaTh TOC/Ie COBePIIeHNsI I0Ne3HO
paboThl. Bce B TeXHMYECKOI TEPMOAU-
HaMMKe paboTaeT ¢ KoHeuHbIM KII]I,
M OLIeHKM TI0 MaccaM Cpa3sy MOKa3bl-
BaIOT, UTO y Kopabsis ¢ I9/1Y nomyme-
raBaTTHOTO KJIacca IOJI0OBMHA MacChl —
[aHeNy TeIUIOBbIX U3TyJyaTeseni.

V Hamux 3aKa3uMKOB MOSIBUIACH
uaesi OTKa3aThCsl OT IaHejieli COBCEM.
Bepem TennoHocuUTeNb, KaK U3 OyIIA,
BBITIJIECKMBAEM €ro HapysKy, OH JIETUT

KalleJibKaMM B OTKPBLITOM KOCMOCe
¥ B KOHIIEe ITojIeTa cO6MpaeTcss CHO-
Ba B OXJIaJUTE/JbHBIN TPaKT. JleTeThb
IO/DKeH Janeko — npuMmepHo 20 M —
M MeJIeHHO, YTOObI OXJIaAUTHCA 3a
CUyeT MU3JTy4eHMs KaK MOKHO CUJIbHee.
Ho BosHukaet mpo6iema. B oTKpbI-
TOM KOCMOCE BCe KaIleJbKy 3apsiKa-
I0TCSI 9JIEKTPUYECKU TIOf, IeiiCTBUeM
MU3JIydeHUs pa3HOil MPUPOLBI U Ha-
YMHAIOT pa3jieTaThCs, IO3TOMY Ka-
TIeJIbHBIN TIOTOK O6yJeT pacuIupsiThCs.
S pyKOBOAMJI ITPOEKTOM TI0 CO3TaHUIO
MMPOTPaMMHOTO KOMILIEKCA, KOTOPBI
ob6cunTthiBaeT g0 108 yacTull ¢ mormap-
HBIM [aJbHUM B3aMMOMIECTBUEM,
U caenan JabopaTOPHbBIN 3KCIEepU-
MEHT I10 MOOe/IMPOBAaHUIO OBVMIKEHUST
3apsA’KeHHBIX KaIleJIbHBbIX IIOTOKOB Ha
3emiie: IPOBEPUIT IIPOrPaMMy B CpaB-
HeHUM C YMCJI€HHbIM MOJe/IMnpoBa-
HMEM U TIPeIJIOKAI METOIbl 60PhObI
C 3TMM DPa3/IeTOM. BhISCHMIN: MOXKHO
OGOpOTHCS C PA3JIETOM YaCTUII, MOKHO
onpenejanTb, Kak IIOJIeTUT KarIleJIbHbIN
nmoTtok. Ceituac B LleHTpe Kenpgpiiia
JenaeTcsl y>ke KPYIHBIN CTEH[, B Ha-
TypajabHYI0 BenunHy — 20-MeTpoBas
YCTaHOBKA, Ihe ok BaKyyMOM JIOJDK-
HBI OYOYT UCCIEN0BaTh 3Ty CUTYAIUIO
I10-HAaCTOSIIIEMY.

Cepreit HerogsieB: 3TO OOUH U3
BBIJAOIIVIXCS IPUMEPOB IIPUIOKEeHUST
(usTexoBcKoro o6pa3oBaHusI IJIsI pe-
mieHus IMpakKTnYeCKmn BaJKHOM 3ajgaun
st Poccum B nestom. [lymaro, 4To Ojst
OymyIIero 4ejgoBevecTBa, OCBOEHUS
KoCMoca — TeM boriee.

Enre omHa 3ajgava, HaJi KOTOPO¥ pa-
60TaeT MOJIOO HAYUHbIV KOJIIEKTUB
B MOTU, — pa3paboTka cucTeM Ma-
TeMaTU4eCKOro MOIeIMPOBaHMs I10-
BefeHMsI B KOCMOCE CJIOKHOOpPTaHU-
30BaHHBIX cucTeM. Ha opOuTe BOKpYT
3eMJIM YK€ CYIEeCTBYET OTPOMHOE



Cepzeli Hezo0ses, Tepmar Llenux, MBUHV_?GBbﬂﬂOB, Hamanss 3aebﬁﬂoeg, lOpqu bopucos,
dupekmop 3am. dupekmopa HayyHbll compyoHUK 3a8. nabopamopueli Hay4Hell compyOHUK
Ousmex-wKos! OAKT MOTU snabopamopuu ModenuposaHus nabopamopuu
A3POKOCMUYECKUX nepcnekmusHsIx cucmem MexaHuyecKux cucmem MOOenuposaHus
mexHonoz2uii MOTU ynpaeneHus u npoueccos MEXAHUYeCKUX cucmem

006J1aKO0 13 CO3[TaHHbIX YEJIOBEUECTBOM
KOCMMYECKUX OObEKTOB: CITyTHUKOB,
anmnapaToB pa3IMYHOro Ha3HauyeHMs.
OHM CHYIOT Ha pa3Hbix opburax. Kro-
TO Aesajl OLLeHKM, UTO CpeHee pac-
CTOSIHME MEXIY STUMM KOCMUYECKU-
My o6bekTamu — 100 Km. UTOOBI He
yIacTh Ha 3eMJII0, BCe OHU JOJIKHBI
JieTaThb C MIepBOJi KOCMUYECKO CKO-
poctpio — 8 KM/c, 10—15 cekyH[T, 10-
CTaTOYHO, UYTOOBI OMH OOBEKT JTOTrHAT
IPYroii, eciy He KOHTPOIUPOBATDb UX
IIBIDKEHUeE.

CyuiecTByeT 1iesiasi Xopoiio hbuHaH-
cupyemasi poccuiickasi mporpamma
obecrieyeHNsT 3aIUThI JOPOTUX KOCMMU-
yeckux anmnapatos ¥ MKC oT Hexena-
TeJIbHBIX COMVIKEHW 1 CTOTKHOBEHUIA.
Ho B cB#I131 € BO3pOCIINM KOINYECTBOM
anmnapaToB ¥ KOCMMUYECKOTO Mycopa
3/1eCch TpebyeTCs YoKe HOBasi MaTeMaTu-
Ka, HOBbIe aJITOPUTMBbI KOHTPOJIS U pe-
arupoBaHus1. Y HacC ecTh laboparopusl,
KOTOPpasi MPUCTYNIWIIA K PEeLIeHUIO 3TOM
3amaunt. IToka «<KOCMUYECKMMU» yCIie-
XaMM MTOXBACTAThCS Heb3sl, MbI OTpa-
6aTbIBaeM He0OXOIMMbIe [IJIs1 KOCMOCa
aJTOPUTMBI YIIpaBIeHUSI U pearupo-
BaHUS Ha 6eCIIMIOTHBIX JIeTaTeTbHbIX
anmapartax BO3AYIIHOTO TUIIA, TAKUX
Kak, HarpuMep, BCeM JaBHO 3HaKOMbIe
JDOHBI, KBaAPOKOINITEPBL. DTO MOAEIH-
pOBaHMe MO3BOJNIUT BCE BbISIBJIEHHbIE
3aKOHOMEPHOCTU U IIpaBuJjia yIpasJe-
HUS CIOKHBIMM CUCTEMaMU B OyIyInem
repeHecT B KOCMOC.

Takske Mbl yUyacTByeM B OJHOM U3
BayKHEJMIINX KOCMUYECKUX IKCIIepu-
MEHTOB — OTPabOTKe OMTUKO-3JIeK-
TPOHHOI ammapaTtypbl HaGIIOAEHNS
3eMJiM C MOMOILBIO TUIIePCHEKTPaIb-
HBIX ONTUYECKUX CUCTEM.

IOpuii Bopucos: CerogHs ®usrex
SIBJISIETCSI ONHUM U3 HeMHOIMX BY30B,
KOTOpble aKTMBHO Y4YacTBYIOT B Ha-

YUHO-NIPUKIAIHBIX paborax Ha MKC.
Pa3pabaTeiBaeMasi TUIIEPCIIEKTPAIIb-
Has OITMYecKas CUcTemMa, O KOTOPO
yrnomMsinyn Cepreit CepadumoBuy,
NpegHa3HavyeHa Jj1s1 MOHUTOPUHTA CO-
CTOSIHMSI IO CTUIAIOLI el TIOBEPXHOCTH
3emun. Takas cucTema obecreumBa-
eT MoNy4YeHe BbICOKOKaYeCTBEHHBIX
U3006paxkeHU MOBEPXHOCTU 3eMIIu
B 6oJiee ueM CTa CIEKTPaJbHBIX Ka-
HaJiax BUIMMOTO U GIVKHEro uHbpa-
KPacHOTO Ayana3oHa OLHOBPEMEHHO.
ITpu 5TOM peniaeTcs Leblii KOMILIEKC
3afay: OT CO3JaHMS amnapaTypsbl,
yrpasiseMmoiit kocmoHasToM MKC, no
pa3paboTKU MHTEJJIeKTYalbHbIX Me-
TOJLOB UIEHTUGUKALUNM COCTOSTHUS
HA3eMHbIX 00BEKTOB I10 UX CIIEKTPAJTb-
HbIM o6pasaMm. Takasi KocMUUYecKas
cucTeMa [jis1 Hallleil CTpaHbl C ee Be-
JINYECTBEHHOI TeppUTOpMeN KpaliHe
BaxkHa U 3¢ PeKTUBHA, TOTOMY UTO I10-
3BOJISIET OTI€PATMBHO KOHTPOIMPOBATD
COCTOSIHME OOIIMPHBIX TEPPUTOPUIA,
HampuMep, 6eCcKpaitHUX JIECHBIX YTO-
Vi, OTIpenensisi IPOCTPaHCTBEHHYIO
Y BpeMEHHYI0 5BOJIIOLIUIO JIECOB, TEKY-
11ee COCTOSIHME JIECOB, IIOYBBI, CTALUIO
BereTaluy CeabCKOXO3511ICTBEHHBIX
KyJIbTyp. ®U3TeX pyKOBOOUT KOOIIepa-
LIMeli 10 CO3MaHMI0 KaK caMoil ara-
paTypHOI YaCcT — MHCTPYMEHTa, TaK
Y METOIOB 00PAbOTKM 1 aHa/IM3a TaH-
HBIX U IOBEZIEHUS UX JI0 TOTPEOUTEISI.
DTO 60MblIasi HAPOIHO-X035ICTBEH-
Hasl 3a7,a4a, ¥ pellaloT ee COBMECTHO
CTYLEHTbI, aCIMPaHTbl, COTPYAHUKHU
U BBIITyCKHUKYU Du3Texa.

Haranbs 3aBbsimoBa: Ceituac
OAKT 3aHMMaeT Benyliee MeCTO
B MOTU no o6bemMy BBIMOTHSIEMBIX
HUOKP, npu 3TOM B CTPYKType 0XO-
noB IlIkosibl 06beM BHEGIOIKETHBIX,
3aKa3aHHBIX MPOMBIIIJIEHHOCTHIO
paboT HAMHOTO TIPEeBBINIAET 00beM

u npoueccos

TPaHTOBBIX cyOcuauii. Hauanoch Bce
B 2008 romy, Korga HeGosbiIast rpyrna
coTpynHUKOB ®AKU BhIMOTHSIA pabo-
ThI [10 CO3LaHMIO 3JIEKTPOHHOTO HOCA.
KoJ1eKTUB 6BIT MOJIOABIM, aKTUBHBIM,
¥ BCKOpE Ha HEro Havaayu o6pamaTh
BHMMaHMe Hallly KOCMUUYecKue mpe-
MIPUSITUSI, 3aMHTepEeCOBaHHbIE B pas3-
BUTUM HA Du3Texe COBpeMeHHOro
npubopocTpoennsi. B 2009 moctymnmi
KpynHbIN 3aka3 oT PKK «9Heprusi» Ha
CO3JaHNe UCIIBITAaTeIbHOTO CTeHAa 1711
YIPaBJSIONNX GOPTOBBIX KOMIUIEKCOB
s pasHeix TUIoB KA. [TocTeneHHO
06beM 3aKa3HbIX PabOT YBEIMUMBAIICS,
JIOTIOJTHUTEIbHbIE HAallpaB/IeHs paboT
MOSIBIsINCh. Ha ceromHsmHMI neHb
y Hac paboTaloT pa3Hble KOJUIEKTUBBHI,
3aHMMAIOIIMeCss MUKPO3TIEKTPOHUKOIA,
KOCMMYECKMMM 3aiauaMy, MaTeMaTu-
YeCcKMM MOJenupoBaHMeM, Gu3mnkoit
IUIa3Mbl, TA30BOV OUMHAMUKOM, bu-
3MKOI 3emiin. B KakOM-TO cMmbIcie
2018 rop craHet gy ®AKT sHaum-
MbIM — B 3TOM T'OZIy MbI BIIEPBbIE T10-
pobyeM BBIATH Ha MEXIyHAPOLHBIN
PBIHOK [1JIsI BXOKIEHMST B KoJy1abopa-
LIIMM Y BBITIOJIHEHMSI HAYUYHBIX paboT
MMPOBOTO YPOBHSI.

— Cenuac y)xxe ugyT UasmMeHe-
HUA B nporpamMmmax ®AKT. Bbi

6yneTe ABUraTbCs K HOBbIM
npodeccusm, HOBbIM KOMMe-
TeHuUMnam?

l'epman Hlenuk: 4 cuuralo, 4TO
obpasoBaHye Ipexe BCero 0/KHO
OBITH COBPEMEHHBIM, OTBEUYAKOIUM
TeKyLIMM 3ampocaM oTpaciu. Bpe-
M UIET, 3a7a4¥, MeTOL bl MEHSIOTCS.
UV Ham o6pa3oBaTeabHbIN IMpoIece
JIOJIKeH OBITh AN TUPOBAH K HOBBIM
peanuam. Ecnm paHblile oueHb MHOTOe
onupanoch Ha GU3UKy U MaTeMaTHUKY,
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SAHAYKY 2 TTTABHOE

TO B HacCTosIIee BpeMs IPUHIUITK-
aJbHOM YaCThIO KaXKIO¥ IMPOTrpaMMBbI
CTaHOBUTCS MHPOpMaTHKa. ITO BbI-
YNCIUTETbHBIE CUCTEeMbI, METOIbI MaT-
MOAenMpoBaHus, Uudpo-

BOe IMMPOEeKTUPOBaHMUE.
Ha mHoOrux Hamux
kadenpax u B da-

KY/IbTETCKOM I[MKJIe,

” B 6a30BOM IIOSIBJISI-

I0TCSI KypChI, KOTOPbIE

TOTOBSIT CHEIMATUCTOB

K UCIIOJIb30BAaHUIO COBpEeMEeH-

HBIX BBIUMCIUTENBHBIX PECYPCOB U Me-
TOIOB.

To, uTO cejtuac MOIYJISIPHO B IPYTUX
HaIpaBJIeHUSIX, TIporpeccupyer u y
Hac. HoBble moaxozbl B TpOrpaMMMpo-
BaHMU, IPUMeEHEHMe HelipoceTeit, Ma-
HIMHHOTO 06YUYeHMsI, METO0B pabOThI
¢ GONBIIMMM JAHHBIMM — BCE 3TO BBO-
IUTCS B yueOHbIIi IIpoliecc, B IePBYIO
ouepenb, Ha ypOBHe 6a30BbIX Kademnp.

BTopoit BeKTOp — ycuieHue Bax-
HeJilIe cocTaBIsTIolIel 06pa3soBaHmsl,
MHKeHepHO. B 3TOM rogy oTKpbIBa-
eTcs MporpaMmMa IO TeXHUUEeCKOit
(u3uKe B MHOCTPaHHOM GakayiaBpua-
Te — Aerospace engineering. Haierocs,
YTO OCEeHBIO CIeAyIollero roga oymer
3amnylleHa PyCCKOsI3bIYHas TporpaMma
110 3TOMY HalpasjaeHuio. Ceituac oHa
HaXOJOUTCS B pa3paboTke.

— Hackonbko 6yaeT rmé-
KON cucrteMa o6pasoBaHus
dusrtexa, YUTobbl KOMNETEHLUMN

YyesioBeKa, NOCTYNUBLLEro cemn-
4yac, He ycTapenu Yyepes WecTb
ner?

Cepreii HeropsieB: Xopoumuii Bo-
npoc. [loBegeHne KOCMUUECKUX Tes
OMMCHIBAETCS NABHO BCEM M3BECT-
HBIMUM 3aKOHaMM. VIX OJIsKeH 3HATh
7106071 UesI0BeK, KOTOPbIN CBSI3bIBAET
SKU3Hb C KOCMOCOM. B mnepByio oue-
pelib, 3TO 3aKOHbI HEGECHOI MeXaHU-
KU, TEPMOIMHAMUKY U Iake 61opu3su-
K1. Hy>)KHO 3HaTh, Kak 3alUIIATHCS OT
paguanuy, IoTephb Tervia, Kak coxpa-
HSTB BOAY, yriiepon. YToObl 3KCILTya-
TUPOBATh HAIIM (HOPIIOCTHI B KOCMO-
ce — mpexanonaraemyio 6asy Ha JIyHe,
umemwIyocs 6asy Ha MKC, — mmouTtu
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Bce He06X0oAMble HayYHO-UCCIeo-
BaTeNbCKMe PabOThI CllesIaHbl, CO3a-
HBI COOTBETCTBYIOILIME TeXHUUYECKUE
CpPEeZCTBA U CUCTEMBI JK13Heobecmeye-
HMSI, HAI0 TIPOCTO UX MOJIePKUBATH
B aKTyaJIbHOM cocTosiHuu. Cucrema
MOATOTOBKY KaJAPOB [T OOCITYKMU-
BaHUSI KOCMMWYECKOI JesTelbHOCTU
CYILLEeCTBYEeT B KakK[ 0V KOCMMUYECKO
Jepskase. [I71s1 TOro, 4TOGbI UeJIOBEK Ha
MKC 6511 310pOBBIM, CyIlecTByeT de-
JIlepaibHOe MeIUKO-610IOTMYeCKOro
areHTCTBO. YTOOBI HA 6OPTY OBLIU KUC-
JIOPO[L ¥ BOJA, €CTh COOTBETCTBYIONIVE
CITY>KOBI M IIPeAIIPUITHS TPy «PocKoC-
Moce».

Hapmo nu 4TO-TO CPOYHO MEHSTh
B ITOXOZAaX K CO3JAaHMUI0 COBPEMEeHHO
KOCMMYECKO# TeXHUKu? I 6b1 mobo-
SI7ICS Ha 3Ty TeMy (aHTa3MpOBAaTh,
TIOTOMY UTO 9KOHOMMUYECKM ¥ HAayYHO
BCe, UTO TpeOyeTCs IJ1s1 TIOAAe PSKaHUST
SKM3HM Ha OpOUTE, JaBHO MCCIeI0-
BAHO, HY’KHO COXPaHUTb 3TU 3HAHUS
U OOCTMKeHUSI IPOLLIBIX JIeT. B To ke
BpeMs ITPY TIOSIBIEHUM TIPUHIIUTINAIb-
HO HOBBIX 3aJlay HaUIM KaJpbl, HAIIN
BBIMMYCKHUKY TO/DKHBI GBITH TOTOBbI
K uX pemeHun. UYTo6bl aleKBaTHO
STUM HOBBIM 3a/lauaM 00ecrieunBaTh
KauyecTBO HaIlero o6pasoBaHusi, BaXKHO
TIOHMMATh, YTO MbI He JOJDKHbI 3aMbl-
KaTbCs B COGCTBEHHOI Cpefie, KOTOPYIO
mbl HasbiBaeMm Cucremoit dusrexa,
HY>KHO B3aMMOJ€/ICTBOBATb C APYTU-
MU cucTtemMamu. M3-3a TOro, YTO MbI
10 KaKXM-TO MPUYMHAM GyIeM J0NT0o
0CTaBaThCS B M30MPOBAHHOM aHKJIA-
Be (meduut puHAHCUPOBAHUS, CAHK-
LU U T.I1.), Mbl MOKEM ITPOTIYCTUTH
YTO-TO BaXKHOE, UTO CYIIEeCTBYeT U ObI-
CTPO pa3BMBAETCS B OKpY>KawleM Hac
MUpe, TIe Te ke caMble 3a5auy MOTYT
pemaThCs COBCEM IMO-APYTOMY.

HMBaH 3aBbajioB: JleiiCTBUTENLHO,
B 06pa30BaHMM €CTh MHOTO 3JIEMEH-
TOB, KOTOpble He MEHSIOTCS OT ApeB-
HUX TPEKOB U PeBHUX ETUMTSH. Ty
byHnameHTaNbHYI0 YaCTh 06pa3oBa-
HMUS TPOraTh 0COOOTO CMbICIa HeT. U3
Hee, MOXeT ObITh, HAJIO MHOTAA YOU-
paTh HEKOTOpbIE 37IeMEeHThI U IpyTrue
J06aBJISITh, HO B 11€/I0M €IMHCTBEHHOE,
YTO TaM HaJl0 U3MEHUTb, — UCIIONb30-
BaTh GOJIbIIIE 3JIEKTPOHHBIX PECYPCOB
nipu o6pasoBanuu. Ceituac BugeoIeK-

C dyHAaMeHTaNbHbIM
o6pa3zoBaHMeM

B TBOEM rosioBe 1eb6s
HMKYyAa He BO3bMyT,
HMKOMY Tbl HE HYXEH,
NOTOMY 4TO BCe
peanbHble BeluM
AenaioTca pykamm

1M HAMHOTO JIy4ille JAI0T BKJIaI B 06-
pa3oBaHue CTyIeHTOB, YeM MeJ, TOCKa
U TPaAVLIVMOHHBIN NIpernofaBaTeib.

Kpome m3meHeHus camoro o6paso-
BaHM, HAO0 MEHSITb MEHTA/IUTET TeX,
KTO 9TO 06pa3oBaHue mosyvaer. Io-
MMMO TEXHOJIOTUIA, KaK laBaTh 3HAHUS,
HaZIO KaK-TO 3aCTaBUTh CTYIEHTOB 3TU
3HaHus 6paTh. ECin Ha JeKUuuio CTy-
JEeHTOB MOJXHO ITaJIKaMM 3aroHs4Tb, TO
Ha BU/IEOJNIEKLIMIO 1 HE 3HAI0, KaK UX
aruTUpOBaTh. [IJi B3POCIBIX JIIOEI,
KOTOpbIE CAaMM [eJIal0T BbIOGOP, UTO MM
HAJ0 YUYUTHCS, 3TO, 6€3yCI0BHO, TyY-
e, HO 4Jis1 BU€pallHMX INMKOJIbHMKOB,
KOTOPbIE TOMBKO-TOJIBKO OTCEIUIUCH
OT popauTeseii, BOMPOC He Takoi oue-
BUIHBINA.

Bropas mpo6iema: TolbKo ¢ hyHAa-
MeHTaJIbHbIM 06pa30BaHNEM B TBOEN
royioBe Tebsi HUKyAa HE BO3bMYT, HU-
KOMY Tbl HE HYJKEH, IIOTOMY UTO BCe
peasibHble BEILIM [eNAI0TCs pyKaMu
[IpY IIOMOIUY NIPMEMOB, UHCTPYMEH -
TOB, MPUGOPOB, KOTOPbIE MEHSIOT-
cs1, HO, KOHEUHO, He pa3 B IECTb JIET.
MeHSI0TCSI He CTOJIBKO CaMU MeTonbl,
CKOJIBKO 3aJauu. 3ajauy BTOpPOI pas
pewiaTh He HanO. TyT HY)XeH OIIBIT pa-
60TbI, ¥ €ro HY)XHO T0JTy4YaTh TP Ha-
MMCAHUM MArucTepckux u 6axkanaBp-
ckuXx pa6ort. CTyIeHT TO/IKEH CO CBOMM
HayuYpyKOM Ha IlepeHeM Kpae HayKu
peniaTh HACTOAIIYIO HAYUYHO-TEeXHMYE-
cKkyto 3amavy. OmMHaKO OYeHb YacTo Ha
6akasaBpCKye U MarucTepCKue IUIII0-
MBI CTYIEHTaM CTaBAT 3a7jauy, KOTOpast
Ha CaMOM JieJie He CTOUT Ha TepegHeM
Kpae HayKy U He SIBJIETCS BaXKHOIA. Pe-
IINUT ee CTYOEHT, He PeIlINUT — HEeBa>XHO.
A 3TO yXe He TO, UTO yBJIeUeT CTYy/leH-
Ta U caenaet u3 Hero VccieqoBaTens
¢ GOJTBIION GYKBBI.



— Bbl roBopuTe 0 3apavax, Ko-
TOopble Mornun 6bl nepep HamMmum
NOCTaBUTb U NOCTABAT CO Bpe-
MeHeM. Mo)xeTe Ha3BaTb nNapy

3apay, KOTopble cerogHsi CToAT
nepen ®U3TexoMm, KOTopble

Bbl U Baluu Konneru 6yayT pe-
WwaTh ANg YenoBe4vecrtBa?

Cepreii HerogsieB: MbI 60sbias
cTpaHa ¢ 6OJIbIINM HaceIeHneM, KOTo-
POro JOCTAaTOUYHO, YTOOBI ITePEXMBATH
pasaMyHble KaTaKIM3Mbl SKOHOMUYE-
CKOTO, TIOJIUTUYECKOTO U KOHBIOHKTYP-
HOTO XapakTepa.

OpHako He Be3le Mbl KaK CTpaHa
TEXHOJIOTMYECKMEe OCHOBBI AJISI Ha-
1Ieil He3aBUCUMOCTYU CyMeJIM B CBOE
BpeMsl 3aJI0KUThb, U ceifuac Ha 3TU
BBI3OBBI CyBepeHUTeTy Poccum B Koc-
MMUYEeCKO AesITeIbHOCTY ITPUXOAUTCS
[MapupoBaTh CPOUYHBIMMU HEICTBUSIMM.
Hampumep, Takoi pecypc, Kak 3/1eK-
TPOHHAasI KOMIIOHEHTHast 6a3a IJjs
OBITOBBIX M IPOMBIIIIEHHBIX CIOXK-
HBIX CHMCTEM: IIPOIeCCOPHI, MAMSTh.
IToHuMast, YTO HY)XHO JAeaTb bosee
JlelieBbie ¥ MPOMU3BOAUTENIbHbIE MU-
KpOCXeMbI, Mbl [TIOHMMAEM U TO, UTO
MMOoKa 3aBUCUMBI B 3TOM BOIIPOCE OT
MOCTaBOK 13-3a pybeska. MUKpO3JIeK-
TPOHHAS MTPOMBIIJIEHHOCTDb B TIPUH-
LMIe JO/KHA MX BBIMYCKATh IO CO-
BpPEeMEeHHBIM TEXHOJIOTUSIM U Havaja
BBINTYCKATbh, HO JIJISI CJIEAYIONIEro TeX-
HOJIOTMYECKOTO YPOBHSI B YCJIOBUSX
CaHKIMI MBI TO/IKHBI PACCUNTHIBATD
TOJIbKO Ha COGCTBEHHBIE CUJIBI, i MbI
MMpOBOAUM cOOTBeTCTBYOIIMe HNUO-
KPsI B ta6opatopusix MOTU. 3aHsAThb
CBOIO YaCThb pPbIHKA Poccuut HYKHO OY-
IleT, IpeofoJieBast MOryJyee COMpOTUB-
JIeHe He TOJbKO B 00J1aCTU 3KCITOpTa
CTaJIM U yIJIEBOAOPOIOB, HO ¥ BO BCEX
IPYIUX OTPaC/IsX, 0COOEHHO BhICOKO-
TEXHOJOTUYHBIX, HayKoeMKux. CTpa-

Hawm 3apy6exHbie
ONMMOHEHTbI

He NOHMMAIOT,

4YTO MOHOMNONMUS
oCTaHaB/IMBaeT

MX pa3BUTHE

HbI, KOTOpbIE Ha 3TOM [e/IaloT 6M3HeC,
CTPOSIT CBOE 0/J1Iar0COCTOSIHIE, ecTe-
CTBEHHO, He 3aMHTEePEeCOBaHbI B TOM,
yTOOBI Y POCCHYM MTOSIBUICH COOCTBEH-
HbIe COBpeMeHHbIe TexHomornu. Hamm
3apy0OeskHbIe OIIIIOHEHTHI He IOHMMa-
10T, YTO MOHOITIOJINSI OCTAHABIMBAET
ux pazsutue. He HaJ0 MOHONOIN-
3MpOBaTh — HAJ0 COPEBHOBATHLCS.
S yBepeH, 4YTO BUTOK CAHKLWIA, KOTO-
pblie B 06/1aCTU BBICOKMX TEXHOJIOTMIA
Ha HacC HAKIaAbIBAlOTCS, IPUBEIET
K TOMY, YTO MbI OOTOHMM BBICOKO-
TEXHOJIOTMUHBIX apXUTEKTOPOB CO-
BpeMeHHOT0 MUPA, KOTOpbIe TyMaloT,
YTO OHM HAC 3aCTaBSIT OTKa3aTbCs OT
TOV MY MHOM JTUHUM OesITeIbHOCTU
B 06/1aCT¥ BBICOKVX TEXHOJIOTHIA.

— EcTb U Takas 3agava,
KOTOPOM cenyac He yaenaroT

AONMKHOro BHUMaHUs, XOTH
OHa MOXXET 6bITb BayKHEe MHO-
rux gpyrux?

Cepreit Herogses: Hayka u o6pa-
30BaHMe — HeucuyepraeMblit MCTOU-
HUK BIOXHOBeHMs. UTO6BI 9TO XOTe-
JIOCh eylaTh, HalO0 YUUTHCS TyMaTh.
OTO TOJIBKO KakeTCs, UYTO JIIOAU POXK-
MATCS YMHBIMM: UMW CTaHOBSITCS,
00IIasICh C APYTMMM YMHBIMU JIIOb-
MU. BbIcoKast KOHIIeHTpauys Ha @3-
Texe TaJaHTIUBBIX MperogaBaTeseit
U CTYIEHTOB SIBJISIETCSI OYeHb BaXKHBIM
KOMIIOHEHTOM Hallero obpasoBa-
HUSI, OIHUM U3 (aKTOPOB IMIEpPCTBA
M®TU B nIOATOTOBKE HAYUYHBIX pa-
OOTHMKOB [1J1s1 HAYKOEMKUX OTpaciieit
CTPaHBI.

Emle onuH BaskHBIM Te3UC: He TaK
MHOTO Hay4HBIX yupexxneHui B Poc-
CUM U MUpEe 3aHMMaeTCs UCCaenoBa-
HueM 3eMJIM Kak CIOXKHOTO (usuue-
CKOTO 00BbEeKTa. TO KaXKeTCsI OUeHb
aJIeKUM OT PeaIbHbIX MOTPe6HOCTEN
JIonei, SKUBYIIUX CETOAHSIIIHUM
IHeM: M3MeHeHMe KIuMaTa, JeqHN-
KOBbIE 3TMOXU... B Macmitabax yemno-
BEUYECKO IUBUAMU3ALNY MbI XUBEM
oueHb Maso. Bce, UTO MbI 3HaeM 110
UCCIIeOBAHUSIM U Te0JOrMueCcKUM
uckomaembiM, — 3To 10-20 ThIC.
sieT. 100 ThIC. T1eT — HeaHepTalablibl
¥ KPOMAaHbOHIIbI. DTO OfHA CEKYH[a
B MCTOpUM pa3BUTHUS IUIaHeThl. Ho He

YUUTHIBATh BO3MOKHOE BJIVMSIHYE I1/1a-
HeThI 3eMJIsl KaK (U3UUYECKOTO 00b-
eKTa Ha HalIy IMBUIMU3ALIMIO HeTb3s.
Hampumep, 1o Cux mop He pelleHa
3amavya OOBSICHEHMSI IPUPOIbI Mar-
HUTHOTO IT0/Is1 3eM/in. S IMYHO 3HAI0
TPU ONMUCAHUSA, OTKyIa OHO Gepercs,
HO HUKTO HE MOJXET TOCTOBEPHO CKa-
3aTh, UTO OIHO M3 HUX BepHOoe. YacTu-
bl KOCMMYECKOTO U3Ty4eHMsI ¥5I§IOT
BCe XJBOe Ha 3eMile, ecrm cvfe‘sge’r
MAarHMTHOE II0JIE. x

[naHety 3emMis 1::;!&5 &d'igylayge-
HMST HY>KHO COXPaHUTh B 00pasoBa-
TEeIBHOM IIPOLIeCCe Hallero MHCTUTYTA,
HECMOTpSI Ha BPeMEHHOe Oc/IabieHue
MHTepeca K 3Toit TemaTuKe. Kak 3To
c/lenaTh, MbI TIOKa He 3HaeM. OTO Bbl-

'30B Hepes yHUMBEPCUTETCKUMM Tefa-

roraMu U yYeHbIMMU, U He TOIbKO Du3-
Texa.

MbI 3a cuM6u03 Ha dusTexe Mpu-
KJaJAHBIX UM (QYHIAaMEHTaIbHbBIX
HayK, 3@ COTPYAHMUYECTBO U CUMOU-
03 POCCUMCKUX YUPEXAEeHUI C 3a-
py6esxkHbIMM. 3aJauy COBpPEeMEHHO
l'IpI/IKJ'Ia,E[HOI‘/}!M dyHnameHTanbHOM
HayKy C/IOKHbI, UMCI@HHOCTh Hace-
JIeHUsI paeTeT, S9KOJIOrMUeCcKIe KaTa-
cTpodbl CTy4aTcs B ABEpb, BpeMeH!
HaCTOJbKO Maj0 OCTalOCh, YTO IIbI-
TaThCs UX pelIUTh 6e3 obbenuHe-
HUSI PeCyPCOB Pa3sHBIX CTPAH HEBO3-
MOXHO. TspKenble B :-)KOH(.)MI‘/I-"'IeCKOM
CMbIC/Ie BpeMeHa MPOiAyYT, a yMI:;ble
” o6pa3oBaHHbIE BLIHYCKHMKI/I CD@-
Texa OCTAaHyTCS YMHBIMM ¥ UHIIU-
aTUBHBIMM B JIIO00J CTpaHe: ‘Mbt Ha_
HMX Ha BCEX OYEHB PaCCUUTHLIBACM.
Ha Tex, KTO ocTancs B Poccpm " Ha
Tex, KTO yexajl B AHITINIO, B ApreH-

TUHY, B AMepuKy, B I‘epMaHmo I/Ix !

TaM MHOTO. \

HageeMcs, 4TO IIKOJIA OTHOILIEHMUS
K JKIM3HU U K CBOEMY IIpefHa3Haue-
HUIO, 3a/I0KeHHAas B HaIlUX.ayIUTO-
pUsIX, B OBLIEHUIA C IOTPSACAIOIIE YM-
HBIMM JIIOIbMMU, TTI03BOJISIET UM cejtyac
MBICJINTh TOUHO TaK K€, KaK B JKapKMUX
(bU3TEXOBCKUX AUCKYCCUSIX, HAXOMISICh
B /100071 TouKe 3emn. Eciv oHM mpo-
YUTAIOT 3TO MHTEPBbIO, XOTEIOCH GBI
MM TepefaTh MPUBET — MbI BCE ellle
371ech U Takue xe, Kak u 20, 1 30, u 70
JIeT Has3an:

Per aspera ad astra! zu




SAHAYKY 2 [JTTABHOE

%,
/2 Enena Xaeuna

4 oKkTAGPA 1957 rofa 6bin 3anyLleH NepPBbI MCKYCCTBEHHbIM CMYTHUK 3eMNu.
12 anpend 1961 nepBbiv MOMET YefoBeKa B KOCMOC coBepLUWn KOpui MarapuH.
Tak Ha4anacb HOBag 3MoxXa B MCTOPUKM YeloBeYeCTBa — 3Moxa OCBOEH M4
KOCMoOcCa. 3a npowealine 60 NeT Noamn 3anyCTniv MHOXECTBO fleTaTellbHbIX
arnapaToB Kak B OKOJTO3eMHOE MPOCTPAHCTBO, TaK U K OPYIMM MiaHeTam
ConHeyHou cucteMbl. JlyHoxoObl, Mapcoxofbl, «Boamkepbl», «[TMoHepbl»,
«Po3eTTa», «KacCHM» — BCE OHW HEXXIMBbIE MepBOMPOXO4Lbl HOBOW 3pPbl.
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HccnemoBaHue KOCMOCA CTAJI0 HEOThEMJIEMOT
YaCThIO AESITETHHOCTY YeJI0BeUeCKOM LIVBUIM-
3aiun. HermpeMeHHbIM CITYTHUKOM JII000J aK-
TUBHOCTM LIMBWIM3ALIUA SIBJISIETCS 3aKOH, MJIN,
ecIu Msrde, — IIpaBi/ia IMOBEIeHMs COLyMa.
Tak BO3HMKAeT IOTPe6GHOCTh B HOPMYIUPO-
BaHMM IPUHIMIIOB MOBEIEHMs B KOCMMUe-
CKOM ITpOCTpaHCTBe. KaK IO/KHO BecTu cedst
YyeJIOBEYeCTBO Py OOHAPYKeHUM IIaHeT, Ha
KOTOPBIX €CTh HEOOXOAMMbIe YCIOBMS /IS pas-
BUTUSI 36MHOJ KM3HU, U KaK JIeCTBOBATH IIpH
OOHapYKeHUM OPYIUX 3aceeHHbIX IIJIaHeT —
BOIIPOCHI 3TMKM, a He TeXHUKHU. [lonmpobyem
MOPACCYKAATh.

C/10BO IOPUCTOB

IepBbie MOIETHI B KOCMOC GBIV HEe YaCThIO UC-
ciemoBaHus BeesieHHOI, HO 371eME@HTOM rOHKU
BOOPY>KEHMIL. B X0/I0qHO BOJiHE ObIIM XOPOIIN
BCe CpeLCcTBa. 3alyMbIBaJIOCh JIX YeJI0BEYECTBO
KaK eiHoe 11eJ10e 06 3TUKE OCBOEHMSI KOCMO-
ca, BeJIMCh JI TaKyue Pa3sroBOpbl HA YPOBHE UM-
HOBHMKOB, WIM K€ OHU MOJHUMAJINUChH TOITbKO
B HAYYHOM COOOIIECTBE — OCTAETCS JOTaJbI-

BaThCs. M3BecTHO, uTo 19 mekabps 1966 roga
TenepanbHO# Accam6ieeit OOH 6bLT MPUHSAT
«JIoTOBOp O MpUHIIUIIAX [AeSITeJIbHOCTU IOCy-
IapCTB T10 MCCAeJOBAaHUIO U MUCIIOIb30BaHUIO
KOCMMYECKOTo MPOCTPAHCTBa, BKIwUas JIyHy
U Ipyrue HebGecHbIe Tela», MK, KaK ero vaiie
HAa3bIBAlOT, «/JoroBOp 0 KOCMOCe».

IlokymeHT 6bU1 moamicad B Jlougone, Mo-
CKBe U BalllMHITOHE MpeACcTaBUTENSIMU COOT-
BETCTBYIOLLMX rocynapcTB 27 siHBaps 1967 roza.
OH comepkUT 6a30Bble MPUHIINIIBI OCBOEHMSI
Kocmoca. JJoroBop MCKIWUaeT pa3MmelleHue
B KOCMMYECKOM ITPOCTPAHCTBE JIIOObIX OpYIuiit
MacCOBOTO MOpaskeHus, a Takke UCIO0Ib30Ba-
HMe JII0ObIX KOCMMUYECKIUX 0ObEKTOB B HEMUP-
HBIX LIeisIX. TeKCT He JoIycKaeT HallMOHAIbHOe
MIPUCBOEHMEe KOCMUYECKOTO ITPOCTPaHCTBa, ra-
paHTUPYET, UTO UCC/IeJOBaHMe KOCMOCA BeJeT-
cs1 BO 61aro U B MHTEpecax BCceX CTpaH, a Tak-
>Ke orpefesnsieT KOCMOHABTOB KakK MOC/IaHIeB
YejioBeyecTBa B KOCMOC U TIpeiroiaraeT oka-
3aHMe UM BCeMepHOIi TOMOIIM B aBapUIMHBIX
CUTyaLUSIX BCEMM CTpaHaMMU-TOAIIMCAHTAMMU.
Takum 06pa3oM 4eI0BeUeCTBO 3a(pMKCUPOBa-



JI0, Ka3aJ0Ch Obl, OUEBUIHBIN (QaKT: B BOMPOCE
OCBOEHMSI KOCMMYECKOI0 NMPOCTPAHCTBA HAM
NIpUAETCS OeiiCTBOBATh He KaK IpelCTaBUTe-
JISIM TOCYI,apCTB-CONIEPHMUKOB, HO KaK IIpesCTa-
BUTEJSIM €MHOTO LIeJIOr0 — Yei0BeYeCcTBa.

3a J1oroBopoM 0 KOCMOCe IOCae0Bal psiy,
IPYTUX NOKYMeHTOB. «KOHBEHLVS O MeXIy-
HapOMIHOI OTBETCTBEHHOCTM 3a yiiepb, mpu-
YMHEHHbI KOCMUYeckuM obbekTam» (1971 1.),
«KoHBeHIMSI 0 peructTpaiuu o6beKTOB, 3a-
IIyCKaeMbIX B KOCMMUYECKOe MPOCTPaHCTBO»
(1974 r.), «CornauieHue o LesITEIbHOCTU IO-
cymapcTB Ha JIyHe U ApYruX HeGEeCHBIX TeIax»
(1979 r.), «[IpMHUMIIBI, KacarolMecs AUCTaH-
LIMOHHOTO 30HAUpoBaHus 3emuin» (1986 1.),
«[Jexmapanuyst 0 MeXIyHapogHOM COTPYAHM-
YyecTBe B UCC/IeL0BAaHUM U UCIIOIb30BaHMUM KOC-
MMUYEeCKOrO MPOCTPAHCTBA HA 6Jaro u B UH-
Tepecax BCEX TOCYAAPCTB, C OCOOBIM yUETOM
noTpeGHOCTeN pa3BUBAIOIIKUXCS cTpaH» (1996
I.) — 3TU U Jpyrue MOKYMEHThI, pazpabo-
taHHble OOH, HampaBeHbl HA pa3yMHOe
peryiupoBaHye OCBOEHMSI KOCMO-
ca u obecrieyeHre MUPHOTO €T
ucnonb3oBaHusi. OHM XOPOLIO
ONMCHIBAIOT B3aMMOOTHOLIE-
HMS CTPaH-yYaCTHUL, OCBOEHUS
KOCMOCA, HO MPaKTUYeCKU He 3a-
TParmBalOT BOMPOCHI 3TUKU U He
pernaMeHTUPYIOT IOBefeHye KOC-
MOHABTOB B CJTyyae OOHapyKeHMs,
Halnpumep, BHE3€MHO >KU3HU WIN
pPa3syMHO LVBUIN3ALUN.

CMPABKA

MocnenHun NpuHATHIM OOH OOKYMEHT Mo
TeMaTVKe KOCMUYECKOro NPOCTPaHCTBa —
«[deknapauma no cnydyato NaTmaecaTomn ro-
OOBLLMHbI MEPBOro NofieTa YenoBeka B KOCMOC
¥ NaTUaecaTuneTusa cosganmna KommreTa no
MCMOMb30BaHUIO KOCMUYECKOro MPOCTPaHCTBa
B MUPHbIX Lenax» (2011 r.). C cepeanHbl 90-x ro-
00B A0 BTOpoM nonoBuHbl 2000-x Mo BOMpocy
OCBOEHMS KOCMOCA He MPUHMMaNoCh HUKaKMX
OOKYMEHTOB.

MOXHO Ji1 BbiTb BOroM?

B xaure CranuciaBa Jlema «3Be3gHble JHEB-
HUKM MitoHa TUX0ro» onmchIBaICS Caydaii,
KOT/Ia B IAJIEKOM IPOIILJIOM HEKOTOpbIe 6e30-
OpasHMKH, TMIIEeHHbIe BCIKOIO YyYBCTBA IIpe-
KpPacHOTO0, BbUIMJIM Ha CKaJIbl 6e3KM3HEHHOM
3eM/M U3PSIAHOE KOMNYEeCTBO PA3HOCOPTHBIX
3a6pOAVBIINX TIOMOEB, COIEPKABIINUX Opra-

HUKY. [lepemeliiaB Bce CKOCOGOUEHHOI BIEBO

JIOTIATOI U CKPYYeHHOI Tyjia ke Koueproii,

yMeJibilbl cOeKaly momgasnbiie. B pesynbTaTe
ONMCAHHOIO 6ymyiiue 6eyIKi BCeX 3€MHbIX CY-
IIECTB CTa/IM JIEBOBpALIATeIbHBIMU.
B0o3MOKHOCTD 1 ITPaBO UeJIOBEUECTBA HA 3a-
ceyieHMe IPYTUX TUIAHET He periaMeHTUPOBAHbI
ITOAPOOHO MEKAYHAPOIHBIMM COIIALIEHMSIMU
MY KOHBEHIMSMU. [TOHSITHO, UTO B TaKOi (op-
MYJIMPOBKE 3TO BOIIPOC 3Tnueckuii. Chopmymam-
pPOBATh TOT K€ BOIIPOC MOKHO MHAYe — B Tep-
MMHaX GMOIOTMUYECKOrO 3arpsisHeHus. B stom
clydae pedb UIET yKe He 0 BO3MOKHOCTU
cTaTh 60rOM Ha HOBOJ, IIPUTOIHOM /IS SKU3-
HM TIJIaHeTe, a o [TnaHeTHoi 3amuTe (Planetary
protection). A BOT 3TO, B CBOIO Ouepelb, TaBHO
¥ aKTMBHO MPOpPabaThIBA€TCSI HAYYHBIM CO06-
IIECTBOM 1 KOCMUYECKMMU areHTCTBaMM.
IIpaBoBoit 6a30it o1 o6cykmenus [hnaner-
HOJ 3aUIUTHI CIYKUT 9 CTAThsI BCE TOTO Ke
«JToroBopa 0 KocMmoce». CoryiacHoO eif, usyde-
HME U UCC/IeJoBaHNe KOCMUYECKOTO ITPo-
CTPaHCTBA ¥ HeGeCHBIX TeJI JO/DKHO
OCYILIECTB/ISIThCS TAKMM 00pasoM,
yTOOBI M30eraTh X BPEIHOTO 3a-
IPS3HEHMS, a TaKKe Hebaaromnpu-
SITHBIX MU3MEHEeHUI1 3eMHOJ Cpefbl
BC/IE[ICTBYE TOCTABKM BHE3EMHO-
ro BellleCcTBa.

[IpUHATO CUUTATD, UYTO CYIIIE-
CTBYET JBa TUIIA MEKIUIAHETHOTO
610JIOTMYECKOT0 3arPsSI3HEHMSI:

TeXHOTeHHasl MMaHCIepMus — Ie-
peHoC 3eMHOJ XXU3HM Ha Jpyrue
IJIAaHEeThbI — ¥ 00paTHOE 3arps3HeHne —
TepeHoC UyKepOIHO SKM3HM Ha 3eMITIO.
B Bompocax IlmaHeTHO 3alUThI BCe
HeOecHbIe Tejla pasmessioT Ha 5 KaTero-
puii. YeTbIpe IPYIITbI BbIAEIEHbI IJIsI Kac-
cuduKanmyu HeOeCHbIX TeNl M0 CTeNeHu UX
MIPUTOTHOCTY JIJIST U3YUEHMS] XMMUYECKOi 9BO-
JIIOLIMY U TIPOUCXOSKIEHUS KU3HU, TIITast — JIJIsT
MMCCHIA, TIPeATIoNaraiumx J0CTaBKy 00pasiioB
C IpyTUX IUIaHeT Ha 3eMutio. [IJ1s Kaskaolt KaTe-
TOPUM eCTb IOAPOOHBIE ITPOTOKOJIBI PAOOTHI.
PacmipeneneHmem 1o KaTeropusiMm U CO31a-
HMEM IPOTOKOIOB 3aHuMaeTtcsi KomureT mo
uccnegoBanuio kocmoca — COSPAR. OTo mexk-
IYHApOIHOe COOOIIeCTBO YUeHbIX, coOpaHie
KOTOPBIX IMTPOXOANT pa3 B ABa roxa. IlocienHee
TaKoe coOpaHme COCTOSIOCh B MIOJTE.
Pab6oToi1 10 3aIuTe OT 6MOJIOrMUECKOro
3arpsi3HEHUST «HAa MeCTax» 3aHSThl COOTBET-
CTBYIOIIME MenmapTaMeHThl KOCMUYECKUX
areHTcTB. Planet protection office ects
u B NASA, u B ESA. 3Tu oTmenbl HeCyT OT-
BETCTBEHHOCTH 3a [/TaHETHYIO 3aIIUTy BCEX
AKTUBHBIX Y TUIAHUPYEMbIX MUCCUIA.
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OnucaHHasl CTPYKTYpa BBIMISIAUT KPACUBO
Ha 6ymare. Ha mpakTuke pa6orta Mo npemor-
BpalleHUI0 GMOJIOTUUECKOTO 3arps3HeHUs
BKJIIOUAET JOPOTOCTOSIIYI0 06paboTKy 1cciie-
IOBaTeNbCKUX allllapaToB IepeJ 3alyCcKoM
MMCCUIL, @ TAaKKe HbIe BO3MOSKHbBIE Je/iCTBUS
10 IpefoTBpalleHNI0 3aceeHns] IPYrux He-
GeCHBIX TeJl.

SIpkuUM npuUMepoM IOCIeLHEero MOKHO
cuutaTh Bonbmoit duHan muccum Kaccuuu
(Cassini’s Grand final, NASA). 15 ceHTs6ps
2017 roga KoCMMUUYECKUii anmnapaT HaMepeHHO
yrormuau B atMocdepe CaTypHa mocie Gonee
20 JIeT yCremrHoi paboTsl 110 MCC/IeI0BaHNIO
TUTAHETHI U ee CITYTHUKOB. PelieHne o 3aBepiire-
HUM MUCCUU U YHUUTOKEHUU armapaTa 6bl1o
MPUHSITO TI0CIe OOHApYKeHUs Ha DHIeNaje
u TuTaHe yCJIOBU, JOCTATOYHBIX JIJIS CyIIe-
CTBOBaHMSI 3eMHOI kM3HU. [Tocie TOro, Kak
CTaJIo TIOHATHO, uTO Kaccuuu B 6mmskaii-
meM BpeMeHU yucyepriaeT 3amachl
TOIUIMBA, & 3HAUUT, CTAHET Hey-
TIpaBJIsieMbIM, PYKOBOJICTBO MUC-
CUM TIPUHSJIO pellleHMe O ero
YHUUTOXEeHUM B aTMocdepe
CarypHa, uTo6bl U36€XKaTh
rnomazaHus MOTeHUMATbHO
BBDKMBIIMX HA IMOBEPXHOCTU
amnapara 6akTepuit Ha OgVH
U3 CITyTHUKOB.

«Peus mym o Ilnanemuoti
3awjume... OHu 06a (cnymHuKu
Camypua dHuyenad u Tuman —
npum. ped.) npeononoHcumesibHo 00-
nadarm 00CMAamoyuHsIMU YCA08UIMU,
8 KOMOPbLX MOM#EM CYyUecmeo8anmy HU3Hs.
Moamomy mut dosixcHbL ObLIU ObIMB AGCONMIOM-
HO y8epeHbl, Umo npedomepamum 603MOHCHOE
3aceneHue 3mux naavem Hauieii co6¢cmeeHHOL
HCU3HBIO, UmMo0bl OYdywue Muccuu no u3yueHur
amux njiavem He OOHAPYHCUAU MAM MOJbKO
Hauly co6CmMeeHHYI0 #U3Hb, 3aHECEHHYI0 pa3-
ouswumcs Kaccunu. mo 3Hauuso, 4umo Heo6xo-
dumo yopams Kaccunu nodansuie om cucmembl
CamypHa J1106bIM 803MOXCHBIM CNOCOOOM, Oadice
nymem yHUumomceHust 30H0a 8 ammocgepe nna-
Hembl», — OOBSICHWI Ha Mpe3eHTaluu JPUK
Crepm™m, nukeHep muccuu Kaccuuu. (Mr. Eric
Sturm, JPL Systems Engineer, NASA, nipe3eH-
tauus Planning Cassini’s Grand Finale).

Kpome Kaccunmy, B atmocdepe miaHeThI-TH-
ranTa B 2003 romy 6611 YTOIUIEH arapat [aim-
J1e0, paboTtaBiunii Ha op6ute IOnuTepa. B 060-
UX CJIydasix Y4eHbIM MPUITIOCh HA MPaKTUKe
OTBETUTH Ha BOIPOC: MOXKHO JIX JOMYCTUTH
3acejieHKe HOBOTO HEGECHOTO TeJa.
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IToka yenoBeueCcTBO JlejlaeT MmepBbie maru
B OCBOEHMM KOCMOCA, pellieHMe He PUCKO-
BaTh, & 3HAUUT, BCSTYECKM OTPAaHUUUBATH BO3-
MOSKHOCTM 3aCeIeHMsI IPYTUX HeOeCHbIX Tell
oIpaBJaHHoO. M3-3a peIKOCTH U IOPOTOBMU3HBI
MeXIIJIaHeTHBIX M0JIETOB IpPoliecc repeHoca
SKM3HU IT0KA OTHOCUTEIBHO JIETKO KOHTPOIUPO-
BaThb. Ho eciut mpeATionoxXuTh, 4To 3eMJIst — 3TO
TOJIbKO KOJIBIGE/Tb pa3syMa M YUeCTh, UTO HeJTb3sT
BEYHO KUTb B KOJIbIOEIN, TO YEM [asIblile MbI
y/IeTyM, TeM vaiile OymeT BO3HMKATh BOIIPOC
mpaBa Ha 3acejeHue OPyrux mjaHert. U B Ka-
KOJi-TO MOMEHT BOJIeit cydas uji HaMepeHHO
YeJI0BEUECTBO COBepUINT HeobpaTumoe. Torma
BO3HMKHET HOBas cepusi BOIIPOCOB: KaK BECTU
ce0s 10 OTHOIIEHMIO K 3aCe/IeHHO IIIaHeTe,
HeceT JIM YeJiIoBeYeCTBO OTBETCTBEHHOCTDh 3a
Bce (hOPMBI KM3HU, KOTOPbIE B UTOTE MOTyJaT-
~ Csl, UMeeT JIX TIPaBO uesi0BevuecTBO BMellly -
\\—-} BaTbhCSl B €CTECTBEHHBIN X0, UCTOPUU
\_  3aCeJ€HHOI! IIaHeThI U IIOCTIeHEee —
He SIBJISIeTCS I XMU3Hb Ha 3emJie
C/IeICTBMEM TaKOI1 ke OLIMOKU
IpYyroii UMBUIAM3ALUM B Aajie-
KOM-/1aJIEKOM ITPOIIJIOM.
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YEJIOBEK C 3EMJ/IM

CorsacHo JIoroBopy o KocC-
Moce, «y4aCTHUKM paccMa-
TPUBAIOT KOCMOHABTOB Kak

MOCJaHIleB YejoBeyecTBa

B KOCMOC ¥ OKa3bIBaIOT UM Bce-
MepHYIO0 TOMOIIb B CTyyae aBa-
pui, 6eICTBISI MY BBIHYKIEHHO
MOCajKM Ha TEPPUTOPUM IPYTOTO To-

cymapcTBa — ydyacTHMKA JIoroBopa win
B OTKPBITOM Mope». IIpoiiie roBopsi, KOCMO-
HaBT — 3TO B MEePBYIO ouepeab He MpeacTa-
BUTEIb KAKOT'O-TO TOCYyIAapCTBa MM HApPOAa,
a Yenosek ¢ 3emsmn. U B Bompocax obecrieue-
Hust 6@30I1aCHOCTH JII060r0 KOCMOHABTA BCSIKIME
MEXIOCYIapCTBeHHbIe ITP06IeMbl OTXOAST Ha
BTOPOJA IIJIaH.

Ewtn momymaTh O JajaekoM OyayiieM, B KO-
TOPOM JIIOAY ITyTENIeCTBYIOT MEXIY MUPAMU
JIPYTUX TIJIaHEeT, BOSHUKHET BOMPOC: YTO IPO-
MU30AEeT ¢ caMouaeHTUUKaLMe OTIeNTbHO-
ro unauBuayyma Homo sapiens? Tlorpo6yem
MOpaccy>kaaTh.

Ceifuac JIroay JIeTKO My TelIeCcTBYIOT U3 ropo-
Ila B TOPOJI, U3 CTpaHbI B CTpaHy. MHOTMe — Ha
maimuHe. He3aBucMMO OT TOrO, TIle UesloBeK
MOTyYasI BOOUTENbCKOE YIOCTOBEPEHME, B JTIO-
6071 cTpaHe MMpa OH JIETKO CaAUTCs 3a PY/b
U elleT, OpPUEHTUPYSICh IO TOPOSKHBIM 3HAKaM,
pasMeTKe, a Ha 3aIlpaBKe BbIOMpaeT HYKHYIO



MapKy 6eH3MHa — apabeKue Qpbl 3HAIOT BCe.
He3aBucumMo OT HAPOIZHOCTU U MecTa pPoXKIe-
HUSI BOOUTENb — Be3Je BoauTeb. Bce BoguTe-
JIY TIOHUMAIOT JIPYT IpyTa Ha JOpOTe, [IOMOTAIOT
Apyr Apyry B 6ene.

Ilo aHamoruu, CJIOXKHO MPEICTAaBUTh cebe
YeJIOBEeUeCTBO, XXIBYIIee C TOW BbICOKOI CTe-
TeHbI0 Pa3006IeHHOCTY, KaKasl ecTh ceifyac,
U MyTeulecTBYIOIIee C IUVIAHEThl Ha IIaHeTy.
B upeanbHOM CiTydae MIXPOKOE pacIpocTpaHe-
HMe TI0JIETOB B KOCMOC, IOJITO€e TIPOSKMBaHKe Ha
KOpabysix B KOCMOCe U MOTeHLMalIbHasl KOJo-
HM3aIMS TUIAHeT B KaKO¥-TO MOMEHT ITPUBEIYT
K TOMY, UYTO CTUJIb MBIIIUIEHYS, SI3bIK OOIEHMUS
¥ KauecTBO 6a30BOTO 00pa3oBaHMs Ha 3emiie
BBIPOBHSIIOTCS. PaHO MM TTO3[THO JTI0U TIepe-
CTaHyT UAEHTUPUIMPOBATD cebsi ¢ HApOJaAMMU
WY pacaMu U MepeiigyT K camouaeHTuduKa-
LMY Ha YPOBHE BUJIa U IJIAHETHI POKIe-
HUSL.

B npoTuBOBEeC MUPHOMY ClieHa-
pUI0 MOXHO INPeICTaBUTh Hera-
TUBHBII, B KOTOPOM 4YeloBeye-
CTBO TIOIBITAETCS 110 MHEPIUU
BCJIe[] 3a TTOBEPXHOCTHIO 3eM-
JIV TIONENUTDh 6e3rpaHuvYHbIN
KOCMOC Ha PETMOHBI BIUSHUS.
3aKOHUYMUTCS 3TO IPU MEepBOit
KPYIHOI aBapuu, B KOTO-
poit uMca0 MOTeHLMATbHbBIX
KEPTB OyeT UCUUCTATHCS He
HECKOJIbKUMMU KOHKPETHBIMU
KOCMOHABTaMU, a COTHSIMU, ThI-
CSTYAMU WU COTHSIMU THICSTY JIIOfIeit
pa3HOro MPOMCXOXKIEeHMUsI, BO3pacTa
u nona. Korma y ogHO# 13 KOHKYPUPYIO-
VX CTOPOH CTYUUTCSI HEIITaTHASI CUTYalys
¥ Hago GyJeT BhIOpATh MEKIY CIIACEHUEM C TIO0-
MOIIIbIO COMTePHIMKA UJIM CAMOCTOSITEIbHOCTBIO,
COBMeIIeHHOI1 ¢ Tpareaueit, B 3aBUCUMOCTHU OT
BBIOPAHHOTO MYTY MO0 3aKOHUMUTCS IPOTU-
BOCTOSIHUE, IGO0 3pa OCBOEHMSI KOCMOCA TaK
HaBCer[a ¥ OCTaHeTCs IPUBUIerueit MeHbIINH-
CTBa, MPEBOCXOASIIETr0 GOMBIIMHCTBO 10 YPOB-
HIO 00pasoBaHus, GMHAHCOBOI CTAOMIBHOCTH
Y TEXHOJIOTMYECKOTO Pa3BUTHSI.

KaxkeTcst oueBUIHBIM, UTO NTePBbIi CLieHApUIt
KyJa Iy4llle ¥ IpuBJIeKaTelbHee BTOPOro. B ero
TI0JTb3Yy TOBOPSIT U Y3Ke 3aK/IIOUeHHbIe MeKIyHa-
poznHble cornameHus. OMHaKO KakK BCe CJIOKUT-
€Sl — MOKAasKeT TOIbKO BpeMsl.

AHanornuHo, XOpOIIO ObI MTOHSITh, CTOUT JIU
¥ TIPAaBOMEPHO JIY OTPaHMYMBATH IIPABO HA IT0-
JIeThI 3a TIpeeibl 3eMJIM JIJIST KaKO-TO KaTero-
puM II0pei, HalpuMep, NpecTynHuKos. Copa-
BeIJIMBO i1 ¥ Heobxomumo Ju 31o? CTOUT Iu

OXMIATh BBeIEHMS 0O1LIero 3aKOHOJaTeIbCTBA
Ha naHeTe? B Kakoil MOMEHT 3TO CTaHeT BOC-
Tpe6GOBAaHHBIM U YMECTHBIM?

SDODEKT NPUCYTCTBUA
IpencraBbTe cebe, YTO Y€JIOBEUECTBO HAXOOUT
Ha JaJieKoil MyiaHeTe MBWIN3AIMUI0, YPOBEHb
pPasBUTHUS KOTOPOI Ha MOPSIOK HIDKE YPOBHSI
pa3BUTUS yejioBeuecTBa. MOXKHO /i BMeIN-
BaThCS B MMPOLIECC PA3BUTUS 3TOI IJIAaHETHI?
JIomyCTMMO JIM BMeIlaTeabCTBO B €CTeCTBeH-
HBII X0 UCTOpUYU UMBUAM3ALUU? A eciu 3TO
eIMHCTBEHHBIN CITI0COO OCTAHOBUTH KaKOe-TO
y)KacHOe cOObITHE, HAllpMMep, TeHOLV, WU
BBIMMpaHMe pasyMHOIO BMIa 13-3a 60Ie3HN?
Tenepb mpeacTaBUM OPYIYI0 CUTyaluUIo,
B KOTOPOJi HAIlly IMBUIM3ALNIO HAXOOUT 60-
Jiee pa3BuTas. XOTUM JiM Mbl €ee BMellaTelb-
ctBa? CTOUT /i ee 6OSIThCS? A eciu TaKux
Pa3yMHBIX LIMBUAMU3ALMUIA HECKOIbKO?
Kak BeCcTy KOMMYHMKALIVIO C HUMM?
Bo3MOXHO Ji 3T0?
Bce mepeuncieHHble BOIIPO-
Cbl — 3TO 6a30BbIe BOTIPOCHI
9TUKU TIOBEeeHUs] HOCUTEJS
3HaHus. [lepen aHaIOTUMYHONM
HeolpeaeneHHOCTbI0 OKa3bl-
BaeTCs YYeHblii, OTKPbIBIINI1
TepCIeKTUBHYIO TP MUPHOM
MUCIIOAb30BaHMUM, HO KpaliHe
OIaCHYI0 B HeIOOPBIX pyKax
TEeXHOJIOTUI0. 3a6aBHO U TO, UTO
TOJIbKO 00J1aiaTe/ b 3HAHMST HeCeT
OTBETCTBEHHOCTb 3a BCe Ioc/e]-
CTBUS pacIpoCTpaHeHUS TEXHOJIOTUM
BHE 3aBUCHMOCTH OT TOTO, BBICTYIIUT JIU
areHTOM KOHKDETHBIX JIe/ICTBUIA.
IToHsITHO, UTO cejiuac BCe 3TU BOIPOCHI
MpeJCTaB/ISIIOT MHOXECTBO TUIIOTETUUECKUX.
YT1o6bl OHM MEPeIIn U3 IOTeHIMaTbHO 3Ha-
YMMBIX B aKTyajbHbI€, HEO6XOIMMO KOJIOC-
caJibHOe pa3BUTHE COLIMyMa U TEXHOJIOTUIA,
Be/lb Ha JAHHOM 3Tarie pa3BUTUS TEXHOJIOTHUIA,
Kak Obl JIIOASIM HU XOTeJI0Ch 06paTHOro, 3eMJIs
0CTaeTCsl eIVMHCTBeHHOI U3BeCTHOI obuTae-
MOJi IjaHeTol BO BceneHHoO. EnMHCTBEH-
HOJ — 3HAUUT, HeJocsirTaeMo yHoajleHHO OT
IPYTUX SKUBBIX MUPOB. 34
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cosemcKull u poccutickuti acmpogusux,
8edywjuli aHanumuk Komnavuu «Science
Systems and Applications», agmop
cepuu Hay4HO-nonynspHsIX KHU2

U HAay4HO-(haHmacmuueckoli mpuiozuu
«AcmposumsHKa».

Tpm CcTONMNa HayKm:
nonynsapusauus,
cBobona M nosepue

TPOE NPOTUB TPUALIATU TPEX

v SR IMocnenHme 35 JieT B KOCMOJOTUY JOMUHUPYET TEOPUS
/ uHOAIIMY, COITTACHO KOTOPO BceneHHass BO3HUKIIA U3
MMKPOCKOITMYECKOTO 06beMa ¥ TOAUMHSIETCSI KBAHTOBBIM
; T 3akoHaM. [1o 3TOVi TeopuM, MUPOBYIO AMHAMMUKY, KpOMeE
i T o rpaBUTALN, ONIPEEISIOT ABa TUIIOTETUYECKUX TIOJIST: «MH-
' ' (naHTOH», BRI3BABIIMII YCKOPEHHOE pacuiipeHue BeemeH-
HOJi B HAYaJIbHbIVi MOMEHT BPEMEHU, U «TEMHAasl SHEPTUSI»,
.. obecmeunBawomas craboe coppeMeHHOe yckopeHue Bce-
; To : neHHoi. B deBpane 2017 roma Tpu aBTOpa, KOTOPHIX CTA/IN

: 2 : ' : : o603HauaTh ab6pepuaTypoit ISL, — AuHa Umkac, Ilayib
e " Creituxapar u A6paxam JIoe6 — Mo MpUIIAIIEHNIO PeaK-
b 5 LYY HayYHO-TIOMY/ISIPHOTO XXypHasna Scientific American
<5 i34 : OITyOIMKOBAIM CTAThIO C KPUTUKOI COBpEMEHHOI Teopun
T i 2reh 3 unbnsauuu. Bce Tpoe — mpodeccuosansl B Hayke: AHHA

. ? £ .* 7+ 3amuTWIA TOKTOPCKYIO JuccepTanuio u paboraet B [IpuH-
' e .- %- CTOHCKOM yHMUBepcuTeTe, B KOTOpOM CTeiiHXapAT SIBISIEeTCS
Sttt . DIHIITeHOBCKMM IIPO(eccopoM, TO eCTb 3aHMMAaeT MeCTO
vy 4 OitHurTeliHa. K cioBy, CTeliHXapAT — OLUH U3 OTL0B-OCHO-

i BaTeseil Teopum MHOIAIMM, pa304apOBaBIINIICS B CBOEM
: L 2 : 3 nmetuine. Jloe6 Bo3miaBisieT Kadenpy actpoHoMmun B lap-
> g st s SRS RN BapAckoM yHuBepcurteTe. ISL 3asiBmIn, 4TO TEOPUIO UH-




sty HeMb3s ONPOBEPTHYTH HAGTIOAEHUSIMMN.
B oTBeT Ha 106071 HEOKUTAHHBIN SKCITIEPUMEH-
TaJIbHBII pe3ynbTaT TEOPETUKU 3aJHUM YMC/IOM
TIOIKPYUYMBAIOT CBOOOAHbIE TapaMeTPbl, KOTOPBIX
B Teopuy MHGISIIIUY TIPENOCTaTOYHO, U OOBSIB-
JISIIOT COIJIacye TeOpUM U SKCIepuMeHTa. JTO,
110 MHeHMIo ISL, BBIBOAUT Teopuio MHQIAIMK 3a
PaMKM HayYHOCTH, OTIpesiesisieMOli IO KPUTEPUIO
danbcudunupyemoctu Kapna ITonmepa. Bckope
B TOM 3Ke 3KypHaJie ObIJIO OIy6IMKOBAHO OTBETHOE
MMUCbMO, IMMOAIIMCAHHOE 33 BUAHBIMM KOCMOJIOTa-
MU, B KOTOPOM A0BOAbI ISL ocriapmBawTCs.

JTa OUCKYCCUSI OCBETUIA BasKHbIe aCTIeKThI B3a-
MMOJEICTBUSI HAYKU U 00IecTBa. Pas yueHbix
pacueHmnu cratbio ISL Kak «BbIHECeHME copa
13 u36bl» U HApYIIEHKE 1[€XOBOI 3TUKU. Bemy-
LMJ Hay4YHbIM COTPYOHUK ['oCcynapCTBeHHOTO
aCTpPOHOMMUECKOTO MHCTUTYTA UM. [lITepHbGepra
Cepreii [TonnoB B «I'azeTe.py» BbICKA3ajcs TakK:
«MHe xaxemcs HenpasuibHsIM, K020d, no cymu,
YueHble HauuHAawm aneaiuposams K WupoKkou
nybiuxe, m.e. K J1005M, He A6SI0WUMCS IKcnep-
mamu 8 onpedeneHHOl C0x#cHOL meme, no cyzyoo
akademuueckum eonpocam». Bemymuii HaydHbIi
COTpYZHUK VHCTUTYTA SIAEPHBIX UCCIeLOBaHU
PAH u Actpokocmuueckoro teHtpa @MAH Bo-
puc lltepH B cTaTbe B «TPpOULIKOM BapuaHTe»
OTMeTH, uTo «Cmeiinxapom c <...> coasmopamu
obpawjaemcs K wWuUpoKoli nybauke Ha CMPAHUYax
Scientific American ¢ Kpumukoti meopuu uH@aayuu
yi#e Ha YyposHe nonyaspHulx memagop. dmo cuu-
maemcs He OUeHb XOPOWUM NpuemMom: He y6edus
npogeccuornanos, aneanupogams K nybauxe. <...>
B danHoM cryuae cvlepana posiv 3acmapenas npo-
61ema — HedoCMamox Kynsmypsl 83aumooeticmaus
yueHblx ¢ Wwupokoil nyonukoil. Tym s8Ho ObL1U HAPY-
WeHbl HeKue npasuia “xopowiezo moHa”, Komopule,
y8bl, HedocmamouHo SICHO “nponucaHsvl” 8 CO3HA-
Huu HayuHoli o6wecmaenHocmu». Bopuc llltepH,
rosarasi, YTO B HayYHbIX CIIOpax amneiupoBaTh
K ITy0/I1Ke HeKY/JIbTYPHO, OHOBPEMEHHO MOAIEP-
SKMBAET «KY/IbTYPHbIE» MTyOIMYHbBIE TUCKYCCUM, HO
TOXe He MPONNUChIBAET: KaKOBbI IPaBuia XOpo-
IIIeTO TOHA NMPU UX BefeHuM? Hemb3s ynoTpebnaTh
meTacdopsi? Wu Hafo cHavana ybenuTs npodec-
CMOHAJIOB B TallHBIX Ky/lyapax, a IOTOM pa3bl-
rpaTh TUCKYCCUIO AJist my6muku? Tak mocTynaau
LMPKOBbIE GOPIIbI, Y KOTOPBIX ObLIY UCTUHHBIIA,
TaHBIN «TaMOYPrCKuii CUeT» Y UMUTALVIOHHbIE
my6inyHbie 6ou. llon Kapposi, amepuKaHCKuii
YYaCTHUK IUCKYCCUN U3 CIIUCKA 33-X, IPULEPKU-
BaeTCsl IPOTMBOIIONIOXKHOTO MHEHUS : «/IUUHO 5 He
803paxcar npomus mozo, umo ISL Hanucanu ceow
cmameto, 0axce ecau s He co2laceH ¢ HeKOmopuIMu
U3 ee 2/1a8HbIx ymaepxucdeHuil. B omauuue om HeKo-
mopuix 0eUKaAmMHsIX Ayl s 8NOJIHE CO2/IACEH C MeM,

umo peasbHole HayuHble CNOPbl 8e0YMCs HA
2na3ax wupokoti nyonuku. B KoHYe KOHY08,
00UeCMBEHHOCMb NAAMUM 3HAUUMETBHYIO
uacme 3apniam u uccnedosamensckux 6100-
XH(emoe 3auHmepeco8aHHbIX CIMOPOH».

MOCTCOBETCKAS MOLAE/D VS.
3ANAOHAA

B nporuBopeunn Touek 3peHus Ilornosa-
lItepna n Kapposia BUIHO CTONKHOBEHME
IMOCTCOBETCKOM ¥ 3amafHOi mapagurm
B3aMMOJENCTBMSI HAYKU U OCTaJbHOIO CO-
uuyMa. AMepUKaHCKMe yueHble ITpeKpac-
HO MOHMMAIT MEXaHUKY KpPyroo6opoTa
JleHer: HaJoru, cobupaemMbie ¢ OOBIYHBIX
MpOJaBIOB, (hepMepoB U BOOUTENE Tpy-
30BMKOB, IOCTYIAIOT B [IPAaBUTENIbCTBO, I
YMHOBHUKU Y KOHI'DECCMEHBI JefsT UX,
OIJISIIBIBAsICh HA MHEeHMe u3bupareneii.
IMostromy HACA u fpyrue Hay4YHbI€ areHT-
CTBa aKTUBHO IMPOTMAraHAMUPYIOT CBOU
OOCTVKEHUS Cpely TOJUTUKOB U IIK-
POKO¥ My6AMKY, UCTIONb3Ys MeTadophl,
aHMMAaLUIO, Xy 0XeCTBeHHbIe HUIbMBI,
Hay4HYI0 GaHTACTUKY U JTaske KOMMKCHI.
AMepuKaHCKME KOHTPECCMEHbI, He Gymy-
YUY YYEHbIMM, aKTUBHO «PEXKYT» HAyUHbIE
MIPOEKThI, KOTOPbIe BBI3BIBAIOT X COMHeE-
HUSI, HAalIpuMep, BHIXOOM 3a paMKM Ha-
yajpHOro 61omkeTa. [Torpo6oBan 6bl UM
KTO-HUOYIb 3asIBUTH, UTO OHU — He IKC-
TepThI U He IOJKHBI JIe3Th B HAYYHbIe BO-
nipocst! B 1993 ropy koHrpeccom CIIIA 6611
3aKPBIT MIPOEKT OTPOMHOTO YCKOPUTES
B Texace, Ha KOTOPBIi1 yke ObLIO TIOTpave-
HO 2 MwuIMappa mo/uiapoB. UyTh He GbLT
«3ape3aH» KPYIHeNInii KOCMUYeCKUi Te-
JIecKoI umeHu Be66a, HO 061IeCTBeHHOCTh
MOAHSIACh U OTCTOSIIA 3TOT YHUKATbHBIN
MHCTPYMEHT, KOTOPBIi OyJeT 3amyiieH
B 2021 ropy.

MupoBoe cOOOIIeCTBO BKJAIbIBaeT
B M3y4eHMe KOCMOJIOTUUYECKO/ TeMHOM
SHepPTUU U TeMHOI MaTepun MHOTVe MUJI-
JMapapl OO/NIapoB, UAyIIYe U3 KapMaHa
HaJlororiaTenbiiuKoB. Clofa BXOAST Kak
HesIBHbIe IeHbI'M, PACXOJyeMble Ha IO[I-
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SA HAYKY 2 MHEHWE

TOTOBKY €KerofHbIX 2,5 ThICSU cTaTeit, CBSI3aH-
HBIX C «TEMHBIMU» CyGCTAHLIMSMY, TaK U SIBHbIE
pacxonbl HA KOCMUYECKME ITPOEKThI, HA3eMHbIEe
TEeJIECKOTIbI U MOJ3eMHbIe JJabopaTtopuu. I103To-
MYy HaBHO CUMUTATh KOCMOJIOTUYECKME CIOPbI
«cyry6o akagemuueckumm». Iy6amramms ISL
B Scientific American BbI3Bajia CTOMb JHEPTUYHBIN
OTBET MMEHHO IMOTOMY, UTO OHa CBIIIJIET [1eCOK
B IlIeCTePEeHKY HalaKeHHOM CUCTeMbl KOCMOJIO-
IrMYeCKUX MMPOEKTOB, BKIIOUAIOLIell mponaraH-
IVCTCKYIO MallIMHY C paCKPYTKOI COMHUTETbHOM
KOHLENIUN «MYJIbTUBCEI€HHBIX» U TEOPUU UH-
bnsaimm, KoTopasi TMITHOTMYeCKM YacTo Ha3bIBa-
€TCSI «3JIETAHTHOM» U «ITPEeKPACHO».
IMonynspusanys HayKu Ha 3amnajge — 3TO ce-
pbe3Hoe [eso, Ha KoTopoe Tonbko B CIIA exe-
TOLHO TPAaTUTCS MOJTOPa MWLIKapAa AO/IIapoB
MPSIMBIX PacxomoB u3 degepaabHOro OwIKeTa.
OO6111eCTBO, COCTOSIIEE U3 HECTIEI[UATUCTOB, MMe-
eT MOJIHOe NPaBOo 3HATh, YTO IPOUCXOIUT B Ha-
yKe: KaKkyue TaM eCTb JOCTVDKeHMSI U KaKue pas-
HOITIacusl — Belb OHO IUIATUT YYEHbIM 3apIuiaTy
U IOJDKHO ObITh JOCTATOYHO MHPOPMMUPOBAHHBIM,
yTOOBI OAJEPKATh UM He TIOAAepKaTh TO WIN
MHOe HampasJieHne. ITOo c1abo MOHMMAeTCs yue-
HBIMM IMOCTCOBETCKOTO IMPOCTPAHCTBA, IOTOMY
YTO B COBETCKOE BpeMs JleHeKHasi MaHHa Lij1a
¢ HeOeCHBIX BEPXOB, i MHEHUEM MPOCThIX 0OBI-
BaTesieil 0 HayKe MOXXHO ObUIO JIETKO MTPeHeGPeUb.
Tak kak Poccud nepectpanBaet CBOIO ITOIUTHYE-
CKYI0 CUCTeMY, HayKy U 06pa3oBaHKe Ha HOBBIN
Jlag, TO CTOUT BHMUMATe/bHee MPUCMOTPETHCS
K B3aMMOZEJCTBUIO 3al1aJHOM HAYKY U COLMyMa.
Ha nocTcoBeTCKOM MPOCTPAHCTBE C MpOIaraH-
TTO¥1 HAyKU JTeNio 0OCTOUT TUI0XO0. B ycmoBusix ne-

CMPABKA

[ebioTHaa HaydHOo-baHTacTMYecKkaa KHra Ham Bepa
«MapcuraHuH» O TPYAHOCTAX BblpalLVBaHUA MapCuaH-
CKOWM KapTOLWKM NporpemMena 1 bbina aKkpaHM3npoBaHa
rfonnueynoM. HACA sHeprmyHo nognepyana CbeMKm
aTOoro dunbMa, Aenaa ang Hero (1 ana cebq) adbdek-
THYO peknamy. dupektop HACA npwvrnacun apTMcTos

B XbIOCTOHOBCKUIM KOCMUYECKMI LIEHTP 1 YCTPOUN
cobpaHue, NocBaLleHHoe aToMy dunbmy. «<MapcraHmH»
cTan nonynapeH v 3apabotan 6onee 600 MUINTMOHOB
NONNapOoB, KaK U HayuYHO-GaHTacTMyYecknm «MHTepcTen-
nap», KOTopbIM ObiN crpoalocnpoBaH Kiunom TOpHOM,
BMOHbBIM yUdeHbIM, nony4YmsLmmM B 2017 rogy Hobenes-
CKYIO MPEMUIO 33 OTKPbITVE FMPaBUTaLMOHHbIX BOH.
[Ona nopoep>kaHma MMUOXKA HayKM 1 KOCMOHABTUKU
HACA 3aHMMaeTca BceMM BUAAMM MONYyNapm3aumm:

OT WKOMbHOM HayKW A0 BblMyCKa Hay4YHO-MOMYNaPHbIX
KHUT 1 GUNBbMOB, CYBEHWMPOB U M1akaToB. Ta MoCTo-
AHHaga paboTa NPWHOCUT CBOM Noabl: NpecTx HACA
B M1a3ax Kak MPOCTblX aMepUKaHLEB, Tak U MOAUTUKOB
OYeHb BbICOK.
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¢unura HayuHoro 610/keTa HUKOIO U3 PYKOBO-
IMTeell HAyKu He 3a00TUT KaKasi-TO HeCOMUIHasI
TOMY/ISIPU3aIys, UYTO KaK Pa3 U BbI3bIBAET I1aJIb-
Heijilllee cOKpalieHue HayyHoro 6Gromkera. Eciu
O6BIYHBIN IPAKAAHUH He coBceM yBepeH, ComHIe
JIY BOKPYT 3eMJIM BpalllaeTcst, Uiau 3eMJIsi BOKPYT
ConH1ia, TO OYIET /i OH TPeboBaTh OT CBOMX Jie-
IyTaTOB MOAAepkaTh HAyKy? CKopee, HAOGOPOT.
[Momynapusanus Hayku B Poccuu ocraercs yue-
JIOM OVHOYEK-3HTY31aCTOB.

HAYYHAS (HE)CBOBOAA

IMouemy ISL 06paTUINCh K IIUPOKOI TyGIIMKe CO
cBOet KpUTHKOi Teopuu nHbnssuunu? Ioromy
YTO BHYTPU HAYYHOTO MMpa rojioC MEHbIINHCTBA
JIeTKO UrTHOopupyeTcs. Eciy cpaBHUTD CTPYKTY-
Py OGBIYHOTO COIIMYMa ¥ HAayYHOTO COOOIIeCTBa,
TO pasjnyue OUeBUIHO: B OOBIYHOM OOIIeCTBe
€CTb TPU BeTBU BJIACTU, KOTOPBIE JO/DKHBI ypaB-
HOBelMBaTh Apyr apyra, 1 CMU kak yeTBepTas
B/1acThb. Takoro KBasugeMOKpaTUUYECKOTO PaB-
HOBecHsl B Hay4YHOM coobiiectse HeT. Ecin B XIX
Beke ryBepHaHTKa He MOIJIa HaliTu pabory 6e3
peKoMeHJaluy OT CBOUX MpeAbIAYIINX X0351€B, TO
B XXI Beke MOJIOIO¥ 3amaHbli YyueHbIl A0/IKeH
NPeIbSIBUTD [JIs1 TOTyUYeHUs JO/DKHOCTY KaK MU-
HUMYM TPU, & TO U TISTh 6€3YMPEUHBIX PEKOMEH-
nmanuit. B 3armaiHOM HayYHOM 001eCTBe 60obIe
npo6saeMbl ¢ o6ecreyeHreM MpaBa YYeHbIX Ha
He3aBUCMMOe MHEHMe U Ha IUII0Paau3M B3IJIsI-
IoB. HayuHas )XypHaAMCTUKA, KOTOpast LOJIKHA
OBITH BayKHOI YaCThIO B3aMMOZECTBUSI HAyKU
U 0OIIEeCTBA, PACCMATPUBAETCS Yallle BCETO KaK
MHCTPYMEHT IOMY/sIpU3aluu, XOTs OHa LO/IKHA
MOOHMUMATh OCTPbIE TEMBI TaK JXe, KaK 3TO Jesa-

The martian.
NecmoyHUK:
www.imdb.com
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Kapukamypa «[Tod 2py3om pexomeHOoayuli»

eT KypHaJIMCTUKA B OOBIYHOM coluyMe. B aTom
cMmbicie penakius Scientific American, mpurna-
CUB OTINIOHEHTOB TeopUy MHQIISIIUM BbICKA3aTh-
Cs1, IOCTYTIMIa, 6€3yCI0BHO, IMTPaBUILHO.

B nmocTcoBeTCKOM IIPOCTPAHCTBE, Ie CYLIeCTBY-
10T AKafieMusi HayK U CTaOUIbHbIE HAayUHbIE CTaB-
K1, C HAYYHOJ CBOOO0¥1 BCe ellle 3aMeTHO JIyJIIle,
yeM Ha 3amnaze. Ho, IBMrasicb K MMPOBBIM Hayu-
HBbIM 00BIYAsIM U TPAHTOBO CUCTEME, TIIe PYJIST
NIpeACTaBUTEeNN NTUAUPYIOIIUX TeOpUii, OCTCO-
BETCKasl HayKa YTpauMBaeT 3TO MPEeVMYILECTBO.
BoT yke 0Ka3bpIBaeTCsl, YTO €CTh «HEIIpaBU/IbHbIE»
Hay4Hble criopbl. C MO€ei TOUKM 3peHMs], HayuHble
JIUCKYCCUU HE MOTYT GBITh HEMTPABUIbHBIMMU: HE-
MIPaBWIbHBIM MOKET OBITh TOJIBKO OTCYTCTBUE
HaY4YHBIX AMCKYCCUIA. Hy>KHBI IOUTKOPPEKTHbIE
Hay4YHbI€ CIIOPbI, KOTOPbIE HUKOTO HE 0OMKAIOT?
Ho TaxkoBbIX B ipupone He cyuiectsyert. [losTomy
B IIOIMTKOPPEKTHOM 3aIiaJHOM 00I[eCTBe OCTpbIe
JMCKYCCUY NTPAaKTUYeCKU BbIMepiin. BeicTynieHne
aHTUMHObSIIOHMUCTOB ISL — pemuaiinmii ciayyait,
OTYero OH U BbI3BaJI CTOJIbKO 3MoLuii. He cekper,
YTO B 3aMlaJHO} HayKe HUKTO HU C KEM OTKPBITO
He CIIOPUT, BCE CYETBhI CBOASITCS «I10J, KOBPOM»,
UCIIO[ITUILIKA, HATTPUMED, B BUJIe HEOOHEKTHUBHBIX,
NpelB3SIThIX PeLleH3UIi Ha CTaTby U IPAaHTOBbIE
3asIBKMU.

MartemaTtuk Ilutep BoiiT, BeinyckHuK lap-
Bapza, KOTOPBII MOMYYMUIT JOKTOPCKYIO CTelleHb
B [IpMHCTOHe 1 HbIHe mpenonxaeT B Komymouii-
CKOM YHMBEpPCUTETe, Halyucal KHUTY «Jlaxke He
HeIpaBUAbHO» C KPUTUUYECKUM B3IISALOM Ha
TOCTIOJICTBYIOIIYIO B (PyHAAMEHTAIbHO (Qu3uKe
TEOPUIO CTPYH U MPeNJIOXUI €ee U3LATENbCTBY
Kembpumkckoro yHuBepcuteTa. Bckope emy 1o-
Ka3aay aHOHMMHBIN OT3bIB OHOTO M3 CTPYHHBIX
TeOPEeTUKOB. BOIT nuiieT B cBOeii KHUTe, KOTOpasi
6bu1a onyomkoBaHa B 2006 romy, HO B IPYyrOM MU3-
nmaTenbcTBe: «IIpexcde uem s ysuden 3mom oms3oie,
51 cezka 6ecnOKOUICS 0 HEKOMOPbIX 8eujax, Komo-
pble s Hanucan, 4yecmeys, Ymo CAUuwKkom OU3K0
nodoutes1 K 008UHEHUI0 CMPYHHbIX MeopemuKo8
8 UHMeJLIeKMyansHoll Heuecmuocmu. Yauoeg smom
oma3bl8, A nepecmain becnokoumascst 06 amom. Oue-

6U0HO, YMO YpOBeHb MAKoll HeuecmHocmu U He-
JHenavue MHO2UX MeopemuKkoé CmpyH npusHamo
npobnemol céoezo npedmema daneko npee3ownu
MOU NepeoHaUaNbHble OHUOAHUS».

B nepBoii TpeTu XX BeKa TEOPETUKOB GBLIO TO-
pa3zio MeHbllle, UeM ceifuyac, HO OHM COBepIIIN
Hay4YHYIO0 PeBOIOLIMIO, CO3/1aB aTOMHYIO TEOPUIO
U sifepHyI0 GU3UKY, CIIeMaabHYI0 TeOPUIO OT-
HOCUTEJIbHOCTY ¥ COBPEMEHHYI0 TeOPUIO IPaBu-
Talyy, KBAaHTOBYIO MEXaHUKY U KOCMOJIOTHIO. JIn
CmonuH B cBoeit kuure «I[Ipo6iaemsl ¢ HGU3UKO»
3amaeTcst Borpocom: «[louemy, HeCMOTpSI Ha Ta-
K1e YCUJTUS ThICSIY CaMbIX TAJIaHTIUBBIX U XOPO-
IO TIOATOTOBJIEHHBIX YUEeHBIX, TaK MaJjo chena-
HO B hyHImaMeHTaIbHOI GuU3MKe 3a TOCTeSHIe
IBafLAaTh MSTh jeT?» Kuura CMoaMHa BbIILIIA
B 2006 ropmy, ceifuac MOXKHO YTOUHUTD: «3a I10-
cylegHMe TPUILATD IISATh JIeT.

[Tonarai, 4TO 3TO Hay4yHOe OecIuiofye CBSI-
3aHO C MOoTepeii He3aBUCUMOCTHU y4ueHbIX. Co-
BPEMEHHbIII TEOPETUK, UTOOBI BBIKUTD B T'YIIIE
MpeTeHAeHTOB Ha JO/DKHOCTYU Y TPAHThI, IPUMBbI-
KaeT K caMoJi OMYJ/ISIPHO TeOPUM U CTapaeTcsl
IPYXXUTh CO BCEMMU, OCOGEHHO
BBIIIECTOSIIIMMMU MITPAMM:
MMEHHO OT HUX 3aBUCST ero Oy-
Iyliast Kapbepa U MyoauKaIuu.
B xuure [Tutepa BoiiTa B agpec
TeCHOTO KpyTa YYeHbIX BOKPYT
MMIUpYIOLIeli TeOpUM, KOTOpbIE
BBITECHSIIOT U3 HayKM BCexX He-
COITIaCHBIX, ITPO3BYYaI TEPMUH
«Madusi»; B Kuure Jiu CMonmHa
3TOT ke (peHOMEH JeTMKaTHO
Ha3bIBAETCSI «COLMOJIOTUYe-
cKue mpobiaemMbl B Hayke». Kak
HU JIaBUPYH, OUYEBULHO, UYTO
dyHmaMeHTaNbHAS HayKa 6e3
dbyHIaMeHTanbHOI CBOGOBI
o6peueHa Ha TPOBYKCOBKY.

TAK Y)XXE BblJ10

B nucbme 33-X, roe KpUTUKY-
10TCs B3rsaapl ISL, ynmomuHa-
eTes, UTO Iy6IMKalMeit craTei
B o6macTu Teopun MHPAALIUU
3aHMMAIOTCSI IEBSITh THICSY yue-
HbIX. [IOATEKCT MOHSITEH: pa3Be
MOXET GbITb HEBEPHOIT Teopus
C TakKMM YMCIOM CTOPOHHMU-
KOB, Cpeiyi KOTOPBIX MUPOBbIE
Kopuden? Ho ucropust HayKu,
KOTOPOJt 1 MHOTO 3aHMMaloCh,
HEOINPOBEPKMMO JTOKa3bIBa-
eT: Ha MepegHeM Kpae HayKu
MHeHMe 6OJIbLIIMHCTBA Yalle

WITH

0610xcKU K KHU2aM «[Jaxce
He Henpasu/ibHo» (caepxy)
u «[pobnemei ¢ pusuroli»
(cHusy)

TROUBLE
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Ipup

U ¢yHOaMeHmanbHole
npeobpa3osaHus.
NemoyHUK:
wiki.mephist.ru

Bcero HeBepHO. HoBble Teopuu Bcerga co3paroT-
Cs1 HeOOMBIIMMY TPYIIIIAMU HAYUHBIX PEBOJIIO-
LMOHEPOB Uau Jaxe oguHoukamu. [Ipymepos
MHOXECTBO: HallpuMep, TeOpusi CBETOHOCHOTO
adupa, BeigBuHYyTas Jekaprom B Havyane XVII
BeKa, MpoCyliecTBoBasia Tpucra jget. OHa ObLia
r1y60KO 060CHOBAaHA M MaTEMAaTUUYECKU Pa3BU-
Ta. E10 3aHMMannuch Takue TUTaHbI, Kak [tolirexc,
Our, ®penens, HaBbe, Ctokc, Koy, MakcBesnn
u TomcoH. MeHe/leeB OCTaBJsII B CBOeit Ta-
6MUIe XUMUYECKUX JIEMEHTOB MYCTYIO KIETKY
I71st MUpOBOTO 3¢upa. B Hero Bepmsio He MPoCTo
OOJIBIIMHCTBO, a MPAKTUYECKY BCE YUeHble — 3a
UCKIIIOUeHMeM peKUX OAyHouUeK Bpone Papanest.
Ho omnbiT MajikenbcoHa M Mopiau gokasan, uTo
a¢dupa He cymecTByeT, a PU3MUK BHe HAYIYHOTO
MeJHCTpuMa (B TO BpeMs — IaTeHTHBbI K/IepK)
OVHIITENH IOCTPOUI TEOPUIO OTHOCUTENBHOCTH,
KOTOpasi OKOHYATETbHO BhIGpOCUIa 3Gup U3 KOC-
MMUYECKOT0 IPOCTPAHCTBA B My3eliHoe. BuaHa
SIBHAsI aHAJIOTUsI C Teopueit MHGIISIIIUK: BIIOTHE
BO3MOYKHO, UTO MEHbIINHCTBO, HallpUMep, rPyI-
na ISL, mpaBo u «3/meraHTHas» Teopus MHGISIINY,
JM061Mast GObIIMHCTBOM TEOPETUKOB, OKAsKETCST
TaK ke JjajeKka OT peaJbHOCTHU, KaK U «IIpeKpac-
Hasi» Teopus 3¢upa.

VHTepecHO, 4TO eCc/iM B IUVIAHETOJOTUMU WIN
3BE3IHOII acTpO(M3MKe YUEHbI IOIbITAeTCSI 00b-

AGCONIOTHLIM 3/I0M B OpraHM3auUmMm

HayKM fIBfiISieTCcA 3HauMTeNnbHaa njata

3a Nny6nMKauMM, KOTOpPYIO 6epyT C YUYEeHbIX
GOJILLIMHCTBO YXYPHaJIOB

I
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SICHUTD HETIOHSITHOE SIBJIEHME C ITOMOILbI0 HOBOTO
M3MepeHNs UM HEU3BECTHOTO (pM3MUECKOrO IO,
TO ero npodeccuoHanbHas penyranus 6ymer 6e3-
HAJIeKHO 3aryoieHa. B KocMosioruy — Hao60poT,
MEHCTPMMOM SIBJISIETCS TeHepalus CAMbIX 3K30-
TUYECKMX rurores. Hayka, yrpasisieMmast MHEHMEM
OOJIbIIMHCTBA, OOpeUeHa Ha 3aCTOi, [IOTOMY UTO
GOJIBIIMHCTBO, MTPECTaB/ISIONIee TOCITOCTBYIO-
LIYIO MTapafgurMy — HEBaXKHO, PEaIMCTUIECKYIO
iy GaHTaCTUUECKYIO, He 3aHTEPeCOBaHO B ee
cMeHe. C/10M CcTapoit mapagurmMmbl — 3TO UCKITIOUM-
TeJIbHasI [IPeporaTuBa MEeHbIIMHCTBA. [leMOKpaTH-
YyecKkoe roJiocoBaHye, IIePeHeCceHHOe U3 MOMATUKA
B HayKYy, OKa3aJ10Ch I'MJIbOTUHOJA [IJisl HOBBIX HAay4-
HBIX MIEH 1 BbI3BAJIO 3aCTOI B pasBUTUM PyHOa-
MEHTaJIbHBIX TEOPUIA.

AOBEPME K HAYKE

Ca6una XocceHdengep n3 O@paHkdypTCKOTro MH-
CTUTYTA TepeoBbIX UCCAeA0BaHUI, paboTalo-
mast B 06;acTy GU3MUKYU 3JIeMEeHTapPHbBIX YaCTUI]
¥ KBAHTOBOJ rpaBuTanuu, B anpene 2017 roga
ony0/1MKoBasa B kypHasie Nature KOMMeHTapuii,
3aroJI0BOK KOTOPOTO MOKHO IepeBecTy Tak: «Ha-
yKa JO/DKHA 3aCTyKUBaTh JoBepue». OHA MULIET:
«5I meopemuxk 6 (usuke snemeHmapHslx wacmuy,
HO 51 COMHeBarwcs 8 meopemuueckoli ¢usuke sne-
MeHmapHolx yacmuy. <...> 5 60t0co, umo nyonuka
umeem geckue npuduHsl He dogepsims yUeHvIM U —
neuanbHo, HO NPasda — MHe MoHce 8Ce CJIOHCHee UM
dogepsimp». OHA Ha3bIBAET 3TO Kpu3ucom (yH-
IaMeHTa/lbHOM HayKy, MOSCHASA: «Mbl co30aem
2U2aHMCKoe KOU1ecmeo Ho8blx meopuil, U HU 00Ha
U3 HUX HUK020a He 6vL1a nodmeepideHa 3Kchepu-
MeHmansHo». [IpUBOAUTCS yKe CTaBLINI 3HAMe-
HUTBIM mpuMep: B Aekabpe 2015 roga rpymna
yueHbIX, paGoTaBiiasi Ha BoJMbIIOM afpOHHOM
KoJIIaliiepe, cCOOOIMIA O IPU3HAKE CYIIeCTBOBA-
HMSI HOBOJ 4aCTUIIBI, KOTOPAsl He YK/IaIbIBaaach
B CTaHZapTHYIO Teopuio. Pe3yabTaT MMes HeBbI-
COKYI0 JOCTOBEPHOCTD, U B aBrycte 2016 roma Ta
5Ke TPYTINa CIeaa BbIBOJ, YTO MPUOOPHI ITPOCTO
MOoKa3aau CTaTUCTUUeCKyIo dmykTyanuio. Ho ojist
OOBSICHEHMSI CYILECTBOBAHMS 3TOI HECYIIIECTBYIO-
11eit YaCTUIIhI 38 3TU BOCEMb MeCSIeB TeOpeTu-
KaMu ObUIO OITy6IMKOoBaHO 600 HAyUHBIX CTATEl!,
BKJIIOYAsT MyGIMKAIMM B CAMBIX MPECTUKHBIX
dbusnueckux xypHanax. Kak ormerniaa Cabuna
XocceHdennep, H1 OfHA U3 ITUX TEOPETUUECKUX
MyGIMKAINii «<He OMMUChIBAJIA PEATIBHOCTDY.

OHa momuepKHYy/a, YTO TaKasl ke CUTyalus
CKJIaJipIBaeTcs B acTpodusumke, a TakKe B KOC-
MOJIOTMYecKoil Teopun MHmauuu: «Cyujecmay-
rowue HabnodamesnvHsle daHHble He NO380JAIOM
coename 8b100p Mexdy KOCMOI02U4eCcKUMU MOOens-
Mu. U eciiu daxce 06Hapy#cusaiomcs Hogble OaHHble,



ocmaemcst 6eCKOHEUHO MH020 Modeneli, 0 KomopsLxX
MOHO nucams cmamou. ITo Moum oyeHkam, ceti-
uac @ aumepamype ONUCAHO HeCKOJIbKO COM maxux
Modereil. <...> BeposstmHocmb moeo, umo J1i00as u3
2mux modenell onucsleaem peaibHOCMb, 6eCKOHeu-
Ho mana. Ho, co2nacHo cyujecmayroujum Kpumepu-
M Kauecmea, 3mo nepeokadaccHas Hayka. Takoli
JHce nosedenueckuil CUHOPOM 803HUK 8 acmpogu-
3uKe, 20e meopemuxku npuoymul8arm nous ons
00Bs1CHEHUs KOCMON02UYeckoli NOCMOSIHHOU <...>
u npednazatom 8ce 0osiee Cl0}CHble “HeduduMble
copma” wacmuy, Komopwle 00NHHbl 8X00UMb 8 CO-
cmae memHoti mamepuu». Cabuna XocceHdesnmep
IenaeT 3aKioueHne: «HempyoHo noHAMs, KaKk Mol
nonanu é makywo cumyayuio. Hac cyosm no konuue-
cmay nyonukayuti <...>, u 60/iee cmpozue Kpumepuu
Kauecmaa 07151 HOB8blX Meoputi 06pexcym Hawy npo-
OYKMUBHOCMb».

HeiicTBUTENbHO, CYyIUTb O HAYYHOM ITpOTpec-
ce 0 YMCTy MyGAMKaInii — 3TO KaK OLleHUBATh
3¢ derTUBHOCTb TAPOBO30B 0 CBUCTKY: CHaya-
Jla, BpOJie, MOMyYaeTcss HEIIOX0, HO KaK TOJIbKO
MAaIIMHUCTBI Y3HAKOT, YTO UX 3apIiljiaTa 3aBUCUT
TOJILKO OT I'POMKOCTU TY/IKa, MapoBO3bI MTPeKpa-
IIAIOT TEPEBO3UTH IPY3bI U MPEBPAIIAIOTCS B He-
IMOABVIKHBIE OINTYIIMTE/IbHbIe CMPEHBI. Bechb Iiap
YXOJUT B CBUCTOK. AGCOJIIOTHBIM 3JI0M B Opra-
HM3alun HAYKU SABJISI€TCA 3HAUMTE/IbHAs IiaTa
3a My6IMKALVY, KOTOPYIO 6EPYT C YUEHBIX 6OMTb-
LIMHCTBO >KypPHAJIOB. 3TO HEMEAJIEHHO BbI3bIBa-
€T MOSIBJIEHVe MHOKECTBA MYCOPHBIX SKYPHAJIOB,
KOTOpbIe XOTAT 38.pa60TaTb Ha yUYeHbIX, 1 elie
6oJTblIIe TIOACTETUBAET MYyOIMKAIIVIOHHYIO TOHKY.

He yBepeH, 4TO y4yeHblii MUDP, KOTOPbIiI HAX0-
OUTCS TIOJ, CWJIbHBIM JaBJieHueM Kputepus Xup-
1a ¥ CJIOKUBIINXCA HAYUHBIX COLIMA/IbHBIX CTPAT,
HalifeT B ce6e CUIIbI IJIS CAMOCTOSITETbHOTO pe-
dbopmupoBaHus KpUTEepUEB MPOLYKTUBHOCTU
B CTOPOHY IOOIIPEeHNS ajJbTepHAaTUBHBIX UIel
U YKeCTOYEHUS] KPUTEPUEB HAYUYHOCTU PabOT.
Ilyist BBeIeHMSI HOBBIX OLIEHOK (QyHIaMeHTalb-
HBIX UCC/IeJOBaHMIi, BO3MOXHO, ITOHaZ06UTCS
BMEIATeNbCTBO OOLIECTBA, KOTOPOE HYXIAETCS
B a¢pderTnBHOI Hayke. Tpoe aBTOPOB ISL, KOTO-
pble Ha3bIBAOT Ce6sT «<HEe3aBUCUMBIMU UCC/IEIOBA-
TeJISIMU», TAK OTBETUJIU CBOUM 33 OIIOHEHTaM:
«Mp! 8bicmynaem npomue Henpepekaempix agmopu-
memos u 3a OMKpslmoe npusHaHue Hedocmamkos
HbIHEWHUX KOHUenyull, 3a akmueHsle YCUaus no
pelueHuro 3mux npobiiemM U Henpeds3samoe usyueHue
HO8bIX udeli. Mbl meepdo cmoum Ha Imux NPUHYU-
nax». C 3TUM HeJIb3s1 He coracuThes. [Ipobaema
B TOM, KaK COeJaTb 3TU IMPUHINUIIBI HOpMOVI Ha-
YYHOJ KU3HMU.

Heusmepumo BbIurpaeT B Hay4YHOM OTHOIIIe-
HMM Ta CTPaHa, KOTOPAsi CO3TACT CIeLMATbHbIN

HayuyHoe cooblecTBo, 03a604YeHHOoe
NMOMCKOM [i€HEer, 3 HEe NOUCKOM MCTMUHDbI,
nepecraeT 6biTb HAy4YHOM OpraHM3sauvemn

Hay4HbI GOH[, U SKyYpHAJ IJ1s1 He3aBUCUMBbIX MO-
JIOJbIX TEOPETUKOB, KOTOPbIE CMOTYT CITIOKOIHO
paboTaTh 6€3 IPaHTOBO AMXOPALAKU U UYMKU
Xupiiia, He OIJISIAbIBAsICh HA MHEeHMe Kopudees,
a MPUCTYIINBAsCh TOJbKO K 3aKOHAM MPUPOIbI
U K My3blke MaTeMaTuKu (IPOCTUTEe 3a MeTa-
dopy!). AHasornuHble umen BbICKa3biBaeT Jin
CMOnMH, KOTOPBIi Ha Jiejie TOMOT OpraH130BaTh
B Kanaze TeopeTuueckuii UHCTUTYT, BeQYLIUA
He3aBUCUMbIe MCCAeN0BaHNs, OTIMYAKOIIeCs
CMeJIOCThIO M OPUTMHATBbHOCTBIO. [Io-HacTos11e-
MY CBOOOIHbIE TEOPETUKM MOTYT BbI3BATh HO-
BYIO HAyUYHYIO PEBOJIIOLINI0, KOTOPAsl CKasKeT CBOe
Beckoe (JIOBO 10 MOBOJY XPOHMUECKUX Heyaau
B MOMCKe TUIOTeTUYeCKMUX YacCTUl] TEMHOI mMa-
Tepuu, HapacTalollero uuciaa MpMu3HakKoB aHU-
30TponuM BO BceneHHOI, KOTOPOJ MonaraeTcst
OBITH M30TPOITHOM, a TAKKEe OCTPbIX IIPOTUBOPE-
yuit MexXay JOMUHUPYIOIIel MOJenbio Meramm-
rakTa st obpazoBaHust JIyHbI U M30TOIMHBIMU
JaHHBIMM. DTU U MHOTME IpPYyryue MmpobdjaeMbl He
pelIaTcs, IIOTOMY UTO Hay4HOe COOOIecTBo,
03a60ueHHOe ITOMICKOM [I€HET, a He TIOMCKOM MC-
TUHBI, TIepecTaeT ObITh HAYUHOI OpraHM3alu-
eit. OcTaeTcs HaJieX/a TOJIbKO Ha HEIpeIB3sIThIX
YYeHbBIX U OCTaJIbHOM COLIMYM, KOTOPbIE TOIKHBI
06ecIieunTh BICOKMIT YPOBEHb IIOMY/IIpU3aLiniy,
MIMPOTY HAYYHBIX IUCKYCCHIT U TTOIJIMHHYIO CBO-
6oay McciemoBaHuii B Hayke. ToJMbKO TOrma eit
MOYKHO OYZeT JOBEPSITh. 34

KaxadcKkul uHcmumym meopemuyeckoll gu3suku Perimeter,
0p2aHU308aHHbIU npu codelicmauu Jlu CMonuHa
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«Kocmoc — pab6orTa,

2 Anacmacus Ceaposckas

rge HY)>XHO TPyAMTbCS,
POMaHTMKM B HEM HEeT»

YacTHaa KocMoHaBTMKa B Poccu — Oeno He o4eHb MpocToe. Hy>KHO
npobrBaTb cebe JoPOory 1 3aKpPennaTbca Ha CBOUX MO3ULMAX, YTOObI

He OTKaTUTbCA Ha3ad v He PyxHYTb. TeM He MeHee, B POCCMIM OOCTaTOYHO
CTapTanoB, KOTOPbIE CBA3aHbl C PAKETHO-KOCMMYECKOM OeaTebHOCTbIO.
He BCce 13 HKX NpeBpallatoTca B 6oblUMe KOMMaHMM. HaM yaanoch
MOroBOPUTL C reHepasnbHbIMKM OAMPEKTOPaMK ABYX CaMblX KPYMHbIX
KOCMMUECKMX MPOEKTOB B Hallel cTpaHe — [MaBnom INyLKMHbBIM, KOTOPbIIA

MNasen MywkwuH,
reHepanbHblii AUPEKTOP
komnanun «KocmoKypce»

56

Kak 3To 6b1510

— C ocHOBaHMs KOMIIAaHMM MPOILIO
4 ropma. B 2014 rogy MHBeCTOp XOTen
YTO-TO paKkeTHOe caeaTh, a s 3TO
Mor. Mbl BCTpeTUJIUCh, TTIOTOBOPUIIN
U pellinau AenaTb 3TOT NpoekT. Kom-
MaHus Hayasia CBOV MYThb C TPeX YeJio-
BeK, IIOTOMY YTO ObIJIO OUeHb CJIOSKHO
MpUBJeYb Jtogei. MHOTMe, KOTo 5 3Bal,
OTKa3bIBaJIMCh. [0 MpoIlIeCTBUM YeThI-
pex JeT s1 HaKOHeI] MOry CKa3aThb,
YTO Mbl CMOIJIM HAPACTUTh KOMaHIy
CIeLaJNCTOB, KOTOPbIe BBITIOTHSIOT
cepbe3Hble 3a/aui. 3a 3TO BpeMsI Mbl
OTKpPBUIM OhUC U ceifuac pacimpsieM

ocHoBasn «KocMoKypcy», 1 Cepreem ConoBbIM — reHeparbHbIM OMPEKTOPOM
S7 Space. OHUM NpeacTaBUNM CBOW B340 Ha CO30aHMe KOMMaHMM
B KOCMMYECKOW OTPac/In U MOA4eMNNNCh TeM, Kakme MpobsieMbl MX BOSTHYIOT.

ero. Kak okasajoch, 3TO OCTATOYHO
CJIOKHO M OTHMMAeT MHOI'O BPEMEHM.
TbI 0c060 He aAyMaelb 00 3TOM, KOrga
OTKpbIBaelllb KoMauuio. Ham yaanoch
Cepbe3HO IpopaboTaTh IMPOEKT, Y HAC
IIPAaKTUUYECKI TOTOB aBAHIIPOEKT I IasKe
SCKMU3HBI IPOEKT.

MBI OMBITAIMC ITOPaGOTaTh CO MHO-
TVIMU ¥ TIOHSIIM TeIepb, C KeM B3auMO-
IIeJCTBOBATD TPV CO3[AaHMI CTAPTOBOIO
KOMILIEKCa, C KaKMMM TIPeIIIPUITUIMMU
MOXKHO paboTaTh, a ¢ KaKuMM HeT. Mbl
IIepeBEPHY/IM CBOE MBIIIEHME U BO
MHOTMX BOIPOCAX CTa/IX PacCUMThIBATD
Ha COBCTBEHHbIE CIJIbI, & He Ha KOoIepa-
LMY [10 PAKETHO-KOCMMYECKOI OTPACIIN.



[TosToMy Terepb MbI YaCTUYHO AeaeM
CBO€ ITPOM3BOJCTBO — UCIIBITATEbHYIO
6a3y U [epBOe «Kele30», KOTopoe byaer
MPOXOAUTH UCTTbITaHUsI. 06 3TOM Jake
He Iymanau B caMoM Hauane. Ha camom
JleJie 3a 4 rofia Mbl IPOLIUTY AOCTATOYHO
GOJIBIION MYTh MO3HAHMUS. PaHblie
y Hac 6bUTM (haHTa3UM Ha TEMY TOTO,
Kak HaJlo Bce JenaTh. PaHbllle, Korma
s1 paboTa B KOCMUYECKOIi OTpaciu Ha
rOCy[JapCTBEHHOIi CTOPOHE, BCe ObUIO
JIeTKO. $I 3BOHWIT HY>KHBIM JIIOZISIM, U BCE
JleNIajioch, a Terepb Takoro HeT. Tenepb
MBI CTa/IX IOHUMATh, KaK, KTO, 3a KaKue
CPOKM U [IeHbI'M BBITIOJTHAT TBOIO 33Ja4y.
Ceituac MbI y3Kke He 6OMMCS elaTh MHO-
roe caMu U JieiaeM.

TpyAHOCTU Ha NYyTHU

— TpymHOCTM y Hac Takue ke, Kak
y Wmona Macka. [lepBast mpo6iema —
Kagpbl. MHOTO BpeMeHM YXOAUT Ha TO,
YyTOGBI MX HAWTU. BONBIUIMHCTBO JI0ei
HecBOOOIHbIE, IIPMBSI3aHbl K CBOEMY
MeCTy, MeHTJIUTET He JaeT UM Opo-
CUTh BCe M HavaTb paboTaTh Ha HaC.
I[Ipu ycTpoiicTBe Ha paboTy HAC CIIpa-
IIMBAIOT: I7le BbI HaxoauTech? He xouy
Janeko e3nuTh. He pyxHeT jau Baia
Kommauus? Jlaete in Bbl 00s13aTe/Ib-
cTBa, uTo uepes 10 yeT g 6yay Ha Bac
paboTtaTh, a Bbl 6yHeTe IJIATUTh MHe
3apmiary? OueHb CJIO)KHO HaxOAUTh
HY>KHBIX JIIO/Ie, KOTIa MHOTMeE 3a1aI0T
Takue BOIPOCHI. TO eCThb CIOKHBIN
MEHTaJIUTET U ITPU STOM HEeBbICOKAS
KBaIMpUKaALINSL.

Bropass mpo6iema — mOCTaB-
LIMKM He TOTOBbl HOPMa/IbHO pa6o-
TaTh. OHM CIIOKOJHO OOMAaHBIBAIOT
110 CpOKaM M JeHbram, HO camMoe
IJIaBHOE — Ka4yeCTBO BBIJIAIOT OUEHbD
HEBBICOKOE, MPUYEM 3TO KacaeTcs He
TOJIbKO TOCYIApPCTBEHHBIX MPEAIIPU-
SITUIA, HO U KOMMepuecKkuX. O6bIYHO
cTapaloTcs Te6e BIMXHYTh TO, UYTO UM
MHTEpPecHo, a He TO, YTO Tebe Hafo.
[TosTOMY MPUXOAUTCS eJIaTh CAMUM,
HO Ha 3TO YXOAMT Kydya BpeMeHMH,
Belb MCKATh CIELMATNCTOB, 06yUaTh
X, CO37aBaTh KOOMepalui BHYTPU
KOMIAaHUU — 3TO TPYOAHO. Eciiu GbI
MMOCTaBINVMKY AeIaau 3aKasbl B CPOK,
XOPpOIIIero KauecTBa ¥ 3a HOpMaJibHbIe
JIeHbI'M, 51 ObI CaM He [IeJiall.

YuacmHuku nonema e kocMu4yeckom K0p06/7€ npu 3anycke

TpeTbs npobemMa — Mbl MHOTOIO He
3HaJIM ¥ MHOTOTO 6051711 Ch. BMecTo Toro,
YTOOBI B3ATHCA U Ae1aTh, Mbl O0JIbIlIe
00CyKIanM, HAaCKOJAbKO 3TO OymeT
CIOKHO. DTO MEHTaJIbHast IIpob/ieMa.

YeM NIoXMU NOCTaBLUMKMU
U noueMy nyuile aenatb
camMoMy

— Tonb3ysCh TEM, UTO B MHKEHEPHOM
Iee CJIOKHO COPMYIMPOBATh, YTO
TaKoe KaueCcTBEeHHAas paboTa U HeKa-
YeCcTBEHHAsI, OHM IeJaloT BTOPYIO
M TOBOPAT, UTO OHa mepBas. B cyme
CJIOKHO JTOKAa3aTh, UTO XOPOIIO CIe-
JIAHO, & YTO HET, [IOTOMY 4TO HYKHO
3aKasbIBaTh [/ 3TOrO CTOPOHHIOI
TEeXHMUYECKYIO SKCITepTusy. Ee mpoBo-
IUT KOHCTPYKTOPCKOE 6I0PO, KOTOPOe
o6sagaeT OIBITOM B JAaHHOI 065a-
cTH, ¥ He (akKT, YTo OHO OymeT He3a-
MHTEpPeCOBAHHbIM JKIOM. [IosTOMY
MOCTABILIVKI [IOHVMAIOT: aBOCh, KYIISIT.
He KynsT — nojieM Ha YCTYIIKY U -
JaeM CKuaxu. Y Hac Takoe Ha CaMOM
Ieje GbUIO. DTO BCE TOXKE OTHMMAEeT
IeHbIU U CUJIBI, HO IJIABHOE — BPEMsI.

BbiBaeT NI NNIerko B TaKOM pgene

— Jlerko 6bLJI0 OOMH pas: KOTHa MbI
IIOTOBOPMJINCH BITepBble C MHBECTO-
poMm, uTo Gyaem fenaTh TaKoi Mpo-
eKT. Bosblile HMKOTA M HUYETO HAM
OBICTPO ¥ XOPOLIO HE JABalIOCh, BCE
MIET CO CKPUIIOM, JaKe PEMOHT TyasieTa
B HOBOM TIOMelleHnu. Besae mpuxomu-
JIOCh TIPEBO3MOTaTh U MPOPIBATHCS
yepes YTO-TO. Mbl BBSI3a/IMCh B IPAKY

4 roga Hasaf, ¥ 10 CUX II0p UIET MOPIO-
6071. Kocmoc — 910 paboTa, Koraa HyskKHO
TPYAUTHCS, POMAaHTUKY TYT HET. TOIbKO
cepbe3Ho paboraTh U IPEBO3MOTraTh
KayKIbli1 IeHb, IIPMUYEM Be3ze: B obIe-
HUM ¢ HajoroBoit, Pockocmocom, ®CB,
Ia co Bcemu. TyT Hago IIPOCTO 6paTh
M [IeNaTh, €CAM Thl XOYellb 4ero-To
Iobuthes. Jla, Bce BpeMsl YCTaBIINIA,
3aTO XOTA 6bI €CTh Pe3YIbTAaT, 32 KOTO-
Pblit He CThIAHO. Y HAC HeT 6apbepoB
IUTSL PasBUTHSL, BCE PELIaeMOo, IIPOCTO 3TO
yIIMpaeTcs B 3aTPaThl BpeMeH.

YTto 6yaeT Aanblue

— OceHbI0 3TOTO rofa MjaaHuUpyem
3alUTUTh aBAHIPOEKT. MbI Mpovi-
IeM 3KCIepTusy U mnoiiMem, BCe U
MMPaBWJIbHO CJiejiajan, YTO HaJo JAopa-
6oTaTh. B Gnuskaiiimme MeCSIbl MbI
IUIaHMPyeM OKOHYATelIbHO BhIGPATh
IUIOIIAIKY AJIs KOCMOJpoMa, ceiiyac
IeperoBopbl aKTMBHO BeAyTcs. B Teue-
HMe Mecs1ia-MoyTopa MOTYT HayaThCsl
MUCTIBITAHUS 3/IEMEHTOB JIBUTATES YoKe
B «Keyiese», a He Ha Gymare. CeromHs
JIJISI TOTO B Hallleit KOMIIaHUY BeHeTCs
U3TOTOBJIEHME CTEeHI0BOI U MPOU3-
BOJICTBEHHOJ 6a3bl, OpraHM30BbIBA-
eTCsI IPOM3BOJCTBO HEKOTOPbIX YacTeit
pakert. B cienytoiem rogy rjaaHupyemM
HayaTb MPOBOJUTb C€pPbe3HbIe UCITbI-
Tauus. Hameloch, BbliiieM Ha OTHEBbIE
MUCTIBITAHUS JBUTATEJIS], CTPOUTENIBCTBO
COOpYyXeHMIt KocMoJapoma U opra-
HMU3alLMI0 TOJHOTO MPOU3BOACTBA
pakeThl U Karcysbl. B cienyoiiem romy
IO/KHO OBITh BECENIO U «KeJle3HO»,
a He 6yMasKHO.
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SAHAYKY 2 AKTYAJTBHOE

Cepreii ConoB, reHepanbHbli
AupekTop S7 Space

dopMupoBaHMEe KOMaHAbI

— Komanpa rop6upasach mnoj perie-
HHMe 331aUM BO3POKIEHMS YHUKAb-
HOTO B TEXHMYECKOM IlJIaHe ITPOeKTa
«Mopckoii ctapT». CHavuasna s Tpu-
1acui TexX, ¢ KeM JIMYHO 3HaKOM
10 CIy>k0e Ha KocMozmpome Baitkonyp,
KTO JaBHO paboTaeT B paKeTHO-KOC-
MuuecKkoii otpaciu. Vim manexo 3a 50,
aTo 1 60 J1eT, HoO OHU 3HAIOT CBOE JIENO.
DTU CIIEMAIMCTBI BbICIIEH KaTeropun
COCTAaBJISIIOT KOCTSIK Hallleli KOMaHIbI.
Ha BTOpOM 3Tame MbI HIPUIIACUIN
MOJIOHEXb. DTO aMOUI[MO3HbIe, 1ieJTe-
yCcTpeMJIeHHbIe, KM3HEepaaoCTHbIE
mogu 30 et. Ix okoso 60% oT o611eit
YMCJIEHHOCTU COTPYOHUKOB. Bia-
rogapsi TakoMmy noaxony B S7 Space,
HaBepHOe, CaMblii MOJIOA0 KOJeK-
TUB B POCCUIICKOJ paKeTHO-KOCMMU-
YyecKO¥ OTpaciau: CpegHMUI BO3pacT
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B KoMmnanum — 38-40 net. Bcero
B S7 Space ceituac pabGoTaeT mopsiaka
130 yenoBek: 100 B pocCcHiiCKOM 1 OKOJIO
30 B amepukaHckoM oduce. COBMECTHO
MBI MIPOILIY GOJBIION MyTh: HAYMHAS
OT OpraHM3aluy MOKyIKM «MopCKOro
cTapTa» U 3aBeplieHysI CAeKY JI0 TIoNTy-
YeHUsI IMLIEH3Ut B Pa3HBIX CTPaHAX-Y-
YaCTHMLIAX TIPOEKTa.

TpyAaHo nv aenartb
KOCMMUYECKYI0O KOMMaHUIo

— Korza Tbel menaemb KOMIAHUIO,
KOTODasi 3aHMMAaeTCs pelieHneM Koc-
MUYeCKUX 3aJiay, TPYIHOCTY BO3HU-
KAloT Te K€ CaMble, UTO U B OOBIYHOI
SKM3HM. JTO BCe PYTMHA: Tyda Mpu-
ures, 34echb MO3BOHWUI, B UTOTe BCe
pemua. JTa 3aaya HUUEM He OTIu-
YaeTcsl OT OpraHM3auuu mpenrnpus-
TUs1 B JII060I1 pyroit orpaciu. Co3pathb
¢ Hy/s HeTSIHOM WM BBICOKOTEXHO-
JIOTMYHbIN G13HEC HUYEM He TIPOlIe,
yeM Kocmuueckuit. Hy>)kHO HaiiTu
CIeaauCTOB, OCBOUTDH TEXHOIOTUH,
BBIVTY Ha JOJKHBII YPOBEHb KauecTBa
pa6oTbl. Bce TBOU cTapaHUst OlLl€HU-
BAIOTCSI OpraHaMy JIUIIeH3MPOBAHMSI:
ypOBeHb KBanuuUKaUM COTPYLHU-
KOB, Hasinune GMHAHCOBBIX CPENCTB,
TeXHUYECKOro 060pyJ0BaHMSsI, BO3-
MOSKHOCTU MPOBeIeHMs] KOHKPEeTHBIX
pa6oT. Be3 ux cornacus Hu OJHA KOM-
naHus He HauHeT paboty. Tak mpo-
MUCXOIUT He TOIbKO B KOCMUUECKOM
6u3Hece, a 1 B JII060Jt IPYroit BbICO-
KOTEeXHOJIOTMYHOI cdepe.

MepnneHHasn 6l0poKpaTuyeckKas
pa6oTa — 3TO HOpManbHO

— Kaskaplit U3 HaC B SKU3HU CTAIKU-
BaJics ¢ GropokpaTueii. EcTecTBeHHO,
OHa He 060IIITa CTOPOHOI! U HAIITy KOM-
nmaHuio. He Hy)KHO IyMaTh, 4TO, KakK
TOJIBKO CTAHOBUTCSI U3BECTHO O BU3UTE
npencrasuTeneit S7 Space, mepes Hamu
OTKpBIBAIOTCS Bce nBepu. Ho ecin
rJle-TO MbI CTAJKMBAEMCS C 3aJIePK-
KaMM, 3TO He CTOUT BOCIIPMHMUMATD
Kak TOTBITKY ITOMEIaTh, IPOCTO KOH-
KPETHO B POCCUICKOI paKeTHO-KOCMM-
YeCKOJ OTpaciu IPUBBIKIN paboTaTh
He CITelia 1 ¢ 60/IbII0i TOTOMIHOCTbIO.
Ecimm cpaBHMBaTH 610pOKpaTHio B Poc-
cun, CIIA u EBpone, To cpegHecTaTy-
CTUYECKMII YMHOBHUK BO BCEX CTpa-
HaX CXOXK: K&KIbI pellaeT TOIbKO TOT
BOIIPOC, 32 KOTOPbIV OTBEUAET, a 3HAUMT,
IIJIS peliieHys] KOMIUIEKCHO# ITpo06ieMbl
Heo6X0IMMO J0JITO ¥ MHOTO MOGerarh.
Takue X0KIeHMsI OT OAHOTO UMHOBHUKA
K APYTOMY TSIHYTCSI MECSIIIAMM.
Hanpumep, paspeleHue Ha BO300-
HOBJIeHMEe paboThl «MOPCKOIro CcTapTa»
B CIIA MbI HOMTy4ya/Iy IPUMEPHO MOATOpa
roga. Ceituac 60j1ee BOCbMM MeCALEB
TILITAEMCS TIONTYUUTh paspelleHue poc-
CUIACKOTO TTPaBUTENLCTBA HA TTOCTABKY
B YKpaMHy KOMIUIEKTYIOIIMX JIJIsI COOPKI
pakeT-HOCUTeNnel «3eHUT», TIOCKOIbKY
TOJIBKO 3TOT HOCUTE/Th MOSKET CTAPTOBATh
¢ «Mopckoro crapta». Mexxay Poccueii
¥ YKpauHO HeT B3aMMHBIX CaHKIUMIA
WIM KaKUX-TMO0 OTPaHMUEHMI B MEXK-
IYHAPOIHBIX MTPOEKTAX, TOMBKO B TOCY-



JapcTBeHHbIX. Mbl, yacTHas1 KOMITAHUS
¢ oducamu Mo BcemMy MHUDY, TEM He
MeHee, He MOXeM MOJyuuTh B Poc-
CuUM paspellieHre Ha MOCTAaBKy yacTeit
paKkeTbI-HOCUTEST «3EHUT», XOTS YKe
3aKa3ajiM UX U3TOTOBJIEeHMe Ha YKpa-
uHe. Cejtyac J11 HacC 3TO IVIaBHAasI MpPo-
67eMa — PellnUTb BOMPOC C POCCUIA-
CKMMM BJIACTSIMU TIO BO30GHOBJIEHUIO
rpoekTa. Ilocie 3TOro ocraHeTcs ere
HEMHOTI'O: IMOCTaBUTb KOMIIJIEKTYIO-
e, ofenaTh pakeThl, TepeBe3T! Ux
B CIIA 1 HavaTh OCYILECTBISTh ITYCKU.
Wponus B TOM, UTO CIIe/IKa 3aK/I04Yaiach
TIPY OTHOM TIPAaBUTENILCTBE Y PYKOBOI-
crBe PockocMmoca, a Terepb HaM Ipu-
XOOUTCA IIPOXOOAUTH BC€ MHCTAaHIUU
3aHOBO. O6GBIYHOTO UESIOBEKA 3TO MOXKET
B30€CUTb, U OH IIPOCTO OITYCTUT PYKU.
Ho g craparoch OTHOCUTBCS K 3TOMY
60s1ee-MeHee CIIOKOITHO.

MonopaeXb Bbi6upaeT
YaCTHbIN KOCMOC

— YacTHble KOMIIaHUU npuBJieKa-
TeJIbHBbI OJISI MOJIOObIX CIIeMaJINCTOB
T€M, UTO OHU XXUBbIE U HE POXIAIOT
nnnosuit. BusHec He MoxkeT ce6e
MMo3BONMUTH (daHTa3uit, MIOTOMY UTO
He JXMBET Ha rOCyZapCTBEHHOM O1OfI-
xete. KomMmepueckuM CTpPyKTypam
HY)XHBI I[IDOPBIBHbBIE UJIEU U TE€XHOJIO-
MY, HO peajin3yeMble 3[1eCh U ceifuyac.
Mbl B IIOJIHOJM Mepe CBOMMM KOIIe/Ib-
KOM M TOJIOBOJ OTBeYaeM 3a Hallu
KOCMMYeCKHMe I1JIaHbl, B TO BpeMs KakK

YacTHbIe KOMMaHUM NpUBJIEeKaTeNIbHbI
A9 MoNoabiX cneumMasmCToB TéM, UTO
OHM XXMBbDbIC U HE poXXaaloT MNNIO3MN

MporpaMMbl KOCMMUUECKUX areHTCTB
¥ TOCKOPIIOpALUit CTPOSITCS HA Aecs-
TUJIETUS BIIepe[l, KOTIa YKe U CIIPOCUTh
0 IOCTUTHYTBIX pe3yJbTaTax He y KOro:
PYKOBOJCTBO MOMEHSIJIOCh, CIely-
aJIMCThl PasoULIKUCh. 3a TOCaeIHMe
30 neT HaYUMHAJIUCh KPYIIHbIE IPO-
€KTbI, HA HUX OBLIM TIOTpau€Hbl 6OJTb-
urye rocyapcTBeHHbIe Pecypcehl, Kak
MaTepuaabHble, TaK U YeloBeveckue,
a pesy/ibTaTa Kak He ObLIO, TaK U HET.

Mpel 10 CMX IOp JieTaeM Ha pakeTax
«Com3», KOTOpble CO3[1aBa/ICh ellle
Cepreem I[laBnoBuuem KOpOnEBBIM.
S emie GyayuM MOJIOABIM CIIEIMaIN-
CTOM CJIbIIIaN 0 paboTax Haj MIPOeK-
TOM «AHrapa», HO IPOIUIO CTOJIBKO
JIET, @ paKeThbl 10 CUX MOP HeT. 3aKaH-
YMBAeTCs 3pa JereHIapHOoi TAIIOBO
somanku, «[IporoHa». OrsgabIBasiCh
Has3a/l, TaK ¥ XOUeTCsI CIIPOCUTD: «A UTO
cosmaHo 3a nmocienuue 30 er?» Huuero,
a cTapoe yxke yCIelyn pacTepsTh.

$I oueHb XOPOIIIO OTHONIYCh K HAILIUM
crapraraM, ITIOTOMY YTO OHU yCTpeM-
JIeHbI K OfHO¥ 1enu. Takum KoMaHAaM
eIMHOMBIILIJIEHHUKOB B AaJibHelileM
MpeCTOUT MPOAOIKATDL Hallle Jesio.
Co BpeMeHeM YyiOyT HeNOBOPOT-
JIMBbIe MaxMHbI paKeTHO-KOCMMYeC-
KOJ OTpacin, ux
MeCTO 3aliMyT
MoJtonble 1 60ii-
kue. VIMeHHO
cpeny HUX celi-
yac dopmu-
pytorcs Gymy-
mue Jaugepsbl
PaKeTHO-KOCMMYECKOM OTpaciv Hallleii
cTpadbl. Mbl MOXXeM TOJIbKO CO34aTh
YCJI0BUS [IJis1 pa3BUTHUS, TIOMOUYb UM
BCTaThb Ha HOTHU, a AAjbllle OHU CaMU
OyIyT pellaTh, YTO IeIaThb C POCCHIi-
CKMM KOCMOCOM. Takux CrenuaaucToB
MbI ¥ HabMpaeM K cebe.
VIM ke Mbl MHTEPECHBI TEM, UTO OTKPbI-
BaeM Iiepef, HUMM HOBble HallpaBJ/IeHMs],
Halle/IeHHbIe Ha MEXXTYHapOIHbIN PhIHOK
¥ TTO3BOJISIIOILIME Peain30BaTh CeOsl.

YacTHbIX KOCMOC
B Poccumn m B CLLUA

— Ecin mocmMoTpeTh €O CTOPOHHI,
TO Mpoucxofsiiee B Poccuu BbITISIAUT
JIOCTATOYHO TJIaue€BHO. Mbl HAUMHAEM
6eccMbICIEeHHbIE TIPOEKTHI, ype3aem
GI0[IKEeThI, COKPAIllaeM MPOTPAMMBI.
Sl mosarazo, yTo 6€3 YaCTHOM MHMUIIMA-
TUBBbI, TOJIBKO 3a CUYET rocyaapCTBEHHbIX
JieHer, Poccust BpsizL Jiv CMOXKET JJOGUThCST
mpopbiBa. ITo mokasan onbiT CIIA.
YacTHbI CEKTOP TaM JJaBHO paboTai Ha
PBIHKE KOCMMUUYECKMX YCIYT, HO 3aTeM MM
IIpuaoaiv HOBOE ObIXaHMe — OOITYCTUIN
B cdepy KOMMepUecKux yCIyT, TI0TH-
pyeMy10 KOCMOHABTHKY, TPAaHCTIOPTHOE
obecrieueHre MeXXnyHapOIHOM KOCMM-
YecKoil CTaHIMM, CO3LaHMe U 3amyCK
pakeT-HOcuTesneii. TaM 4acTHbIN KOC-
MOC JIOTyIIeH KO BceM cdepam, Kpome
BOEHHOI1. Pe3y/bTaThbl Mbl ¢ BaMU MOXKEM
BUIETh camu: ion Mack CJIOBHO 6yiib-
Io3epom cMen Poccuio ¢ ppIHKA ITYCKO-
BbIX yoiyr. Co Cylefyloliero roga Mbl
roTepsieM MOHOIIOIUIO Ha JOCTaBKY
Jiomeit Ha opouty. A uto y Hac? Huyero.

Lenn S7 Space coBIagaroT C LeIIMU
POCCUIICKOTO TOCyoapcTBa — BEPHYTh
HallleMy KOCMOCY [IOCTOMHOe MeCTO
Ha MMPOBOi apeHe, BOCCTaHOBUTH
IIPOMBINIIEHHOCTb M Ha4aTb, HAKOHEII,
3apabaThIBATh HA KOCMUYECKUX YCTyTaX.
TonbKO MHBECTULIMM YAaCTHOIO 6M3Heca
CMOT'YT BHOBb BEepHYTb HallleMy KOC-
MOCY UTO-TO 3aMedaTe/bHOe U BeIMKOe,
Ha Illee roCyAapCTBEHHOTO GIofKeTa
3Ty 3a/1a4y He PeIlUTh. 34
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/ Auna I13apaxoxoBa

beNikKm —
Hallue Bce
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Monopfple, TanaHTIMBbIe, NePCAEKTUBHbIE,
amb6b O3Hble — 3TO BCE MNpoO KOMaHay
DaTOPWIM CTPYKTYPHOro aHanmsa
HUPWHIa MeMbpaHHbIX cctem MOTIN.
LecrtByeT ¢ 2016 roga 1 BXxoauT B LIeHTp
1OBaHWIM MOMEKYAPHbBIX MEXaHWM3MOB
1A 1 BO3PACTHbIX 3aboneBaHmm.

)TPSA Ha To, UTo NabopaTopmm BCero ABa

My. B pacniopsixkeH i Monogbix
3 peMeHHoe obopyaoBaHme,

BO C MccrnenoBaTenbeKknm

Mxa 1 IHCTUTYTOM CTRYKTYPHOM
Buonornun (MeHobnb) U BO3MOXKHOCTb
CTaXKMpPoBaTbcH B EBpone y BedyLmX yYeHbiX.
YTo Ye npuayMani B nabopaTtoprn U Yem
STO MOMOXKET YENOBEYECTBY — PacCKa3blBaeMm
B HalLleM MaTepwuarne.
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PykoBoputenb nabopatopumn —
MBaH NywuH — okoHumn Makynb-
TeT obuwel U NpukNagHom dhusu-

kn MOTW B 2011 roay, noTom Tpu
rofa yumncs B acnupaHType B Ipe-
Hobne (PpaHumg), nocne 3awu-

Tbl MOYTH roA nposen B MiccnepoBsa-
TenbckoM ueHTpe Onuxa (fepMaHus)
n B 2016 BepHyncsa Ha DusTex, roe
BbIMIPan rpaHT Ha OTKPbITUE MOJO-
[exHon nabopatopuu.

«Bo spems y4ebel 8 MOTU 5 pa-
6oman e nabopamopuu BaneHmuHa
UeaHosuya [opdenus. Ho 8 mo epe-
M5 makoli 60nbwoll Hayku, Kak celivac,
30ecb He 6bl10, no3momy 1abopamo-
pus 6bi1a maneHskol. Y BaneHmuHa
MeaHosu4a makxe bbiau nabopamo-
puu 8 tOnuxe u [peHobne, bbina 803-
MOMHOCMb Y4UMbCS 8 acnupaHmype
u mam, u 30ecs. Tak g okazascs 8 [ep-
MaHuu, a nomom u 8o @paHyuu, —
pacckasbiBaeT MiBaH. — B [peHobne
ecme CynepMowHbili CUHXPOMPOH,

U Haxodumcs oH 8 cma Mempax om
Hay4yHo20 UHCMUMyma, N03MmMomy 3Kc-
nepumMeHmbl MOXHO 0e1amb 04eHb
6b/ICMPO U NPOBOOUMb UX 04EHb MHO-
20. Tam g ocgoun kpucmannoepaguro.
Tyda u celiyac do80n6HO pezynsp-

Ho e30sm pebsma u3 Hawel nabopa-
mopuu, nomomy ymo Poccusi 8xodum
8 KOHCOpUUYM CMPaH, komopele u-
HaHcupyrom 3mom cuHxpompod. [lo-
cne ysnekcs buonoauell, c853aHHOL

¢ bakmepusiMu U K1eMKamu, U yexan
3mum 3aHUMamescs 8 Fonux».



B nabopartopuu Tpu ocHOBHbIX 610Ka paboTbl. [epBbii —
3TO POAOMCUHbI, LLBETHble MeMBpaHHble Henku, KoTopble

noA, AeNCTBMEM CBETA BbINOMHAOT CBOK dyHKLUMI0. OueHb
LIMPOKO MCMOMb3YIOTCS B onToreHeTuke. Bropoe Hanpasne-
HME — 3TO ABYXKOMMOHEHTHbIE CMIHaNbHble cucTeMbl. [ep-
Basi KOMMOHEHTA — CeHCop, CMAALLMI B MeMBpaHe XXMBOK
KneTku. Bropas — 6enok, KOTopblil nepefaeT CUrHan ot CeH-
copa KyAa-To BHYTPb KNETKM, [4e 3TOT CUMrHaN A0MXKEH OblTb
MoJyyYeH. «ITO HanpaB/ieHWe HAC OYeHb NPUB/EKAET TeM, YTO
€CTb MHOXECTBO HATypaJibHbIX CEHCOPOB. Y BakTepuu Thicayu
CEeHCOPOB A5 ThICAY Pa3HbIX CUTHAN0B. IHTEPECHO HAYYMUTb-
€S fenaTb HAa UX OCHOBE MCKYCCTBEHHbIe CEHCOPbl Pa3HOO-
6pa3HbIX CUrHANbHBIX XUMUYECKMX MONEKYN», — MOSACHAET
MBaH ywmH.

B npouecce pabotbl Hag 3TMM 6/10KOM poAUNOCh TPETHE
HanpaeneHue — GyopecLeHTHble 6enku, Tak Ha3biBaeMble
LOV-pgoMeHbl, KoTopble MOryT paboTaTb B OTCYTCTBME KMC/IO-
poaa (370 BaXXHO NpU U3yYeHUM aHA3POBHbIX NPOLLECCOB).
®dnyopecLeHTHble 6enku HeobxoamMbl ANs TOro, YTOObI Ha-
6ntoaaTh KNEToYHble NPOLECChI: Kakue benku B kneTke 06-
pasytoTcs, C KeM OHW B3aUMOLENCTBYHOT, CKOJIbKO OHM KMBYT,

KaK OHM pOX[ATCS, Kak YMMPALOT, Kak Ha KNeTKy AeiCTBYHOT
NeKapCTBa, Kakue U3MeHEeHWs 3TV NNIEKAPCTBA Bbi3bIBAIOT.
[naBHOe AoCTUKEHME NabopaTopum CErofiHs 3aknoyaeT-
CS1 B TOM, YTO MOAYYMUIOCh UAEHTUOULMPOBATL O4EHb TEPMO-
CTabunbHbIN M OTOCTabUNbHBIN Benok, KOTopbIv hiyopecum-
pyeT B OTCYTCTBME KUCI0POA. 3@ KOPOTKOE BPeMs CTyLAEeHTbI
M acnupaHTbl Pu3Texa CMOMM HalTK 3TOT Benok, oxapak-
Tepu30BaTh U peLmnTb CTPYKTYpPY. Ha 6a3e 3T1x AaHHbIX Mo-
NYYUNOCh 3aHATbCS AM3aHOM BenkoB — TeM, paau Yero Bce
3aMbILINSANOCh. YOAN0Ch CAeNaTb MyTaHTa CO CMeLLEHHbIM
CMEKTPOM M MONYYUTb CTPYKTYPY OYEHb BbICOKOrO paspeLue-
Hus1. U ceityac B nabopatopuu paboTatoT Hag bonee XuTpbiMu
YCTPOMCTBAaMM HA €ro OCHOBE, HanpuMep, CNnT-6enkamu, Kor-
[la 6enok pasgnensiercs Ha fiBe YacTtu. «Mbi 0enum 6enok Ha dse
yacmu U MoxeM nosecumes 00Hy 4acmb Ha 00UH besoK 8 Kiem-
Ke, yie npucymcmayroujudi, a mopyro 4acms — Ha opyzoli be-
710K, — 06bsicHseT BaH. — Eciiu Mbl menepsb bydem Habnodame
3a cgeqeHueM, Mbl By0eM NOHUMAMs, 4mo 3mu d8a besika no-
dowiu Opye K Opyay, u 8 3moli k/iemke 8 OaHHbIU MOMEHM 8pe-
MeHU 0Hu 83aumodelicmsyrom. Takum 06pazom, Mbi MOXEM CKa-
30meb, YmMO MAm 3anycmuscs Kakol-mo KaemoYHbIlt Npoueccs.
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CaMmbli pacnpOCTpa,HeHHlm cn%uocmn»
HEeo6X0AUMbIN 6en0|< eHHoM baKTe-

puu — 310 XpOMaTOI'p MblCﬂ XpoMaTo-
rpacum B TOM, 4TO 06pa3_eu. NpOroHseTCs ckBO3b

HOCUTENb, KOTOPbIA UMEET KaKoe-To CPOACTBO -
K Hawemy 6enky. ToT 6enok, KOTopblil B3aUMo- —

LEeNCTBYET C HOCUTENEM, 3a[ePXKUBAETCS, TOT,
KOTOPbIM HE B3aMMOAENCTBYET, NPOXOAUT MUMO.
CaMbIi pacnpoCTpaHEHHbIV TUM HOCUTENS — Tak
Ha3blBaeMas resb-GuabTpaums, Uim 3KCK—J1|03M-
OHHas xpoMaTtorpadus. OHa nokasblBaer, npaB-
[la o4eHb rpy6o, xapakTepHbIi pasmep 6em<a

HO 3TO BCEraa BaXkKHble AaHHble. TakuM 0b6pa3om
MOXHO OLIEHMTb, 3TO 6en0K MaeT cam rno cebe,
MM OH C YeM-TO CBS3aH, MM OH COBMpaeT-

€S B Kakue-To 60/ibLiMe KOMNAEKCbI U3 3TOM0 Xe
6enka. lanee xpomartorpad (Ha ¢poTo) paboTa-
eT Kak Hacoc. OH co3naeT o4eHb BbICOKOEe AaBrie-
HWe, MOCTOSHHbINA MOTOK, M perncTpupyet obpa-
3€el, Ha BXOJe M BbIXOAE. JTO NO3BONSET OLEHUTD,
HaCKO/IbKO YMCTbIM BbIT 06pa3eL, HACKOMbKO ero
OUMCTUNIM M CKONbKO Er0 B UTOE NONYUMIIU.
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3a no4TM ABa rofa CyLLecTBOBaHUS n1abopatopus Kpenko
BCTana Ha Horw. o cnoBam MBaHa, noHavany 66110 oYeHb Ta-
xeno ¢ ntoabmu: «CHayana coxHo ssipabomams udero — ma-
Kyto, Komopas bbl Hpasundacs U MHe, u cmyoeHmam, u npu 3mom
3a 8010 6aKaNaspcKyro U Mazucmepckyro pabomy oHu 6bl ycne-
8a/1U COe1ame 4mo-mo 3aKOHYEHHOe U nosae3Hoe 0151 Hayku. [1o-
3moMy cHayana do80/1bHO MHO20 J1todeli NpUXoAUI0-yxo0UuIo.
Celivac cxema Habopa cmydeHmo8 0080/1bHO Npocma. 4 ¢ HUMU
2080p10, 0aK0 UM Kakue-mo ManeHskue 3a0aHus. Eciu um Hpa-
8UMCS MO, 4MO OHU OeNaKm, eciu MHe Hpasumcs mo, Kak

OHU 3mo 0enarom, U Ham Hpasumcs dpya ¢ Opyeom pabomame,
mo Mbl npuenawaem ux denams 6axkanaspckyro pabomys.

HedopmanbHo ntogun penstcs B nabopatopuu Ha sKcnepu-
MEHTaTopOoB U TeopeTUKoB. Hanpumep, AnnHa Pemeesa pabo-
Tana ¢ MieaHom B peHobne, a nocne — B yHMBepcuteTe [eHTa
B benbruu, ceiiyac aBnserca 3amectutenem 3aB. nabopartopu-
eli Mo 3KCNnepuMeHTaNbHOM YacTu. 34eck e paboTatoT ABa
acnupaHTa: MBaH loHyapos 1 Bepa Hazapenko. [asen bycna-
€B, 3alWNTMBLLMICA BYKBaNbHO B KOHLLE CEHTAOPS, BO3raBs-
eT KoMnbtoTepHyto rpynny. C HuM pabotatot Xanut MycrtaduH,
KOTOPbIM Cevac yexan Ha CTaxxupoBKy B [peHobb, M Onbra
HoBuukas, kotopas ycnena nopaboTaTb B 3KCNEPUMEHTe, HO
MOTOM €4 CTano MHTePeCHO KOMMbIOTEPHOE MOLENMPOBAHKE,
KOTOPbIM OHa 3aHMMaeTCs e bonbLue roga.

Takxe 4YacTb BpemMeHu B labopatopum NpoBoaMT AHHA
tOneHko, acnupaHTka CaHkT-lNeTepbyprckoro akafemMmyecko-
ro yHuBepcuteta. Ectb 1 cTyneHTkmn-6akanaspsbl: Hacta Cmo-
neHuesa 1 [lapbs MenuxoBa. M HakoHeL, B nabopaTtopum pa-
6oTaeT Makcum [InamH, KOTOpbIK BbiMrpan MexayHapoaHyo
onMMMMagy no MaTeMaTuKe He TONbKO CPeau LKOIbHUKOB,

HO U cpeau CTyaeHToB OyKBanbHO B 3TOM rofy. Boobuie nabo-
patopus 6orata Ha MeganuctoB: MBaH lywuH 1 Masen bycna-
€B 3aBOEBbIBANM 30/10TO MexayHapoaHOW onMMnuaabl cpeam
LUKONbHWMKOB MO Gu3mKe.

Y Monoabix y4eHbix Aaneko maylme nnaxbl. Ceyac Bce
nccnenoBaHms, Kak 3T0 NPUHSATO FOBOPUTb, MPOBOAATCS
«Ha cTonex. Ho, kak nosicHsieT VMBaH, ckopo byaeTt caenaH Lwar
K TOMY, 4TOBbl Ha4aTb MPUMEHEHNE LOCTUMNKEHUI KBXMUBYHIO»:
«B compydHuyecmese ¢ nabopamopueli nepcnekmusHsix uccsie-
0osaHuli MmeMbpaHHbix benkos MOTU e baualiiwee 8pems Mbl
cobupaemcs mecmuposame Haw 6es0K Ha HACMOSUUX HUBbIX
yesogeyeckux Knemkax. 3mo 00Ho HanpasneHue. Bmopoe —
3mo buomexHonozuu. Hekomopsie xumuyeckue sewecmsa
CUHME3Upo8ames 04eHb CIOHHO, N03MOMY UCNONL3YIM bakme-
puu. Ho ymobbi 6akmepus ux Xopowo CUHMe3uposana, Hy#Ho
ymems ux oméupams. 1 smo emopas Hawa udes — co30ams
UHCMpymeHm, noMmozarowuti oméupams 6akmepuu, Komopeie
nomom 6ydym npou3gooums daxce u3 omxo008 4Ymo-mo no-
J1e3H0€, Hanpumep, me e amMUHOKUC/I0Mebl, KOMOopbIe UCNosb-
3ytomcs 0715 KOpMJIeHUs cKoma 8 azpomexHuke. 3a 3mum 6y-
dywee: ymo Moxem bbimb HamypansHee? bakmepus 6epem
ceem, bepem o0mxo0sbl, NPOU3B0OUM NOSIE3HOE BEUW,ECMBO NOJ-
HOCMbK HaMypanbHeIM cnocoboMm. Eli He HyxHbl nose3Hble Uc-
Konaemele unu ewe Ymo-mo 0cobeHHoe». ITOT MPOEKT BeAeTcs
COBMECTHO C MHCTUTYTOM MONEKYNAPHBIX SH3UMHbIX TEXHO-
norui (Institute of Molecular Enzyme Technology) Nccne-
[l0BaTeNbCKOro LeHTpa T. Konux n MHcTMTyTOM BroTeXHONO-
run AaxeHckoro yHuepcuteta (RWTH Aachen University),
u B ByayLleM NOMOXeT NepenTn K KoMMepLManu3auum ao-
CTUXKEHMI 1M pa3paboTok fabopatopun.
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SAHAYKY 2 MHTEPBBIO

Vg Bukropus Crenbmax

CnyyamHbIM KOCMOC

O cydamHbIX OTKPBITUAX, MHXXEeHEPHbIX 3a4a4ax M crnocobax ux pelueHmns,
O KOCMUYeCKOW MedMLUMHE N MHOTOM OPYrOM KOPPECTOHOAEHT »XypHana
«3a HayKy» NMoroBopusia C M3BECTHbLIM MOMYNAPM3aTOPOM KOCMOHABTUKM
VN MHXXEHEPOM-KOHCTRYKTOPOM KOCMMYECKOro NMprbopoCcTpoeHnA
LIeHTpanbHOro Hay4YHO-UCCNea0BaTENbCKOMO MHCTUTYTa POOOTOTEXH MK
U TexHUYeckom kmbepHeTukun (LIHWIW PTK) AnexkcaHaopoM XOxX10BbIM.

&
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AnekcaHop Xoxnos

— PacckaXuTte, NoOXanymcra, o Ka-
KOM-HU6YAb «Crly4anHOM» OTKPbITUU
nnun HabnoaeHU B 0671aCTN N3yyeHus
KocMoca.

— Moit caMblif TIOOUMBIIT IPUMep — 3TO PeINK-
ToBOe usnyderne. OHO ObIIO IPefCKasaHo, HO €T0
JOJITO He MOIJIM HAaliTU. B uTOre BriepBble sABJIEHNE
HabIofamy JBa MHXXeHepa, COBEPIIEHHO CIydali-
Ho. OHM paboTany C aHTEHHOI, HACTPauBas ee s
IPYTUX Leleit, ¥ HeOXXUTAHHO 3a(pUKCHpoBam Mo-
MeX! HeIIOHATHOTO Iponucxox/jernsa. Oxasanocs,
YTO 3TO HAEMCTBUTEILHO TO CAMOE PEIUKTOBOE U3-
nydenue, u ouu nonyunnu HobeneBckyro mpemuio
3a OTKpbITKE. Tak 4TO 3TOT MpUMep COBepIIeHNA
acTpodU3NIECKOTO OTKPBITUS MHXKEHepaMyu —
OYeHb IIOKA3aTEeNbHBIN Cly4ail CTONKHOBEHNA
IprbOPOCTPOEHNsSI U HAYKIL.

— MoueMy coBepLUeHUE acTpodUsnve-
CKOIo OTKpPbITUS UHXXEeHepaMn — 3To
YTO-TO HeOo6blUHOE?

— OO6BIYHO MHXKEHEPBI IPOCTO IeIAI0T aAIIapaTy-
Py 10 TEXHMYIECKOMY 3aaHII0 yueHbIX. OCHOBHas
CXeMa: y4eHbIe-TeOPETUKI YTO-TO IPELCKA3bIBAIOT,
ydeHble-IPaKTUKY IPUAYMBIBAIOT CXeMy Ipubopa
C y4eTOM IIpefIIoIaraeMblX IapaMeTPOB SIBICHS,
MHXXEHePbI CO3TAI0T 110 ITOI CXeMe mpubop, a yde-
Hble-HAbM0aTeN ¢ MOMOIBI0 HOBOTO IpK6O-
pa mpo6yIOT 3aperncTpupoBaTh IpefcKasaHHOE.
To ecTp MH)KEHEPBI — OYEHDb BaXKHBII 97IEMEHT
L[ETIOYKM COBEPIIEHNS acTPOPU3UIECKOTO OT-
KpbITHsi. TeM He MeHee, CTAaTbU MUIIYT yYEHBIE,
a He MIDKeHepbl. [I09TOMY MHe TaK HPaBUTCS IPU-
Mep C PEIMKTOBBIM U3Ty4eHUEM: B 9TOI UCTOPUN
OYeHb 3HAYMMOE OTKPBITHE MPOIIIO IO [[elToYKe
BIIBOe OBICTpee.

BaXXHO NOHMMAaTb: YYeHble uccneanyior
MMP, KOTOPbIA €CTb, 2 KOHCTPYKTOPbI
CO3[aI0T TO, Yero HeT

]
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— Cny4anocb Ny Takoe, YTO Kakue-To
3a6ny)aeHusa yYeHbIX-acTPpoPU3NKoB
cepbe3HO BNUSANN Ha Npnb6opocTpoeHue
WU KOCMOHAaBTUKY?
— CaMo c/10BO «KOCMOHABTUKa» IPUAYMas U3-
BecTHBIN monynapusatop Apu Illtepudennn.
OH BJIOXWUJT B 9TO TIOHATHE BCE, YTO CBA3AHO C IO~
7IeTaMy KOCMMYECKIX allllapaToB B KocMoce. VI TyT
O4YeHb BaKHO IIOHMMATh: yYeHbIe UCCIENYIOT MUP,
KOTOPBIII €CTh, @ KOHCTPYKTOPBI CO3JaI0T TO, YEro
HeT. VIHpopmanmst o pusuke HeOECHBIX Tel, He
yIpaB/seMbIX 4eIOBEKOM, MOSABUIACH TOPA3T0
paHblile KOCMIYECKMX anmnaparos. [IoaTomy ga —
KaXflasl TeOpeTMdecKas BBIK/IA[IKa yIeHbIX-aCTPO-
(GU3VKOB HAIIPAMYIO BIIVAJIA HA TO, YTO CO3[aBajIN
nmkerepsl. Ho ta 06mactb actpodusuku, 3HaHMsE
U3 KOTOPOIt 06eCIIednBalOT TeOPETUIECKYI0 6asy,
CYI[eCTBYeT TaK [AaBHO, YTO BCe 3a0Iy>KIeHNs
ObIIV pa3BesHBI 10 EPBBIX IOIETOB B KOCMOC.
JIpyroe feno — IpefcKasaHUs O TOM, YTO O
[TOJIETOB IIPOBEPUTD HE OBUIO MPAKTUYECKU HIU-
Kakolt BosamoxxHocTu. Hampumep, HabmogeHus
B 00/1acTi KOCMMIECKOiT MenniuHbL. [lepBbie KOC-
MOHABTBI [yMa/i, YTO CaMoe CTPAIIHOe — 3TO
Ieperpy3Kiu, a HEBECOMOCTb MOXXET IMPUBECTH
K moMelnaTenbcTBy. Ho okasamoch, uTo mepe-
I'PY3KM MOXKHO CIIOKOJHO BBIJIep>KaTh B INTAaTHBIX
YC/IOBMAX IIOTIETA, ¥ HA IICMXOTOTMYECKOe COCTO-
SIHJe HeBECOMOCTD He BiMseT. 3aTO CIOPIPU3OM
0Ka3asioCh BIMsIHNE IJIUTEBHOTO NMpeObIBaHMUA
B HEBECOMOCTM Ha MBIIIEYHYIO TKaHb. Tak, Kor-
ma B uoHe 1970 roma moneten sxumnax Comosa-9
(Auppuan Hukonae u Butanuit CeBacTbsHOB),
110 BO3BpAIleHNN O0Ka3aj0Ch, YTO MX MBIIIITEI
aTpoduUpOBaINCh, B TOM YNC/Ie MbIIIeYHas TKaHb
ceppla. KuNax efiBa crnacny, y Auppuana Huko-
naeBa 6bu1M Ba MuUKpouHpapkra cepara. K atomy
ydeHble TOTOBBI He OB

— MonyuaeTcs, YTo 0gHO clyYyaiHoe Ha-
6niogeHue CTUMYNMPOBarno pa3BUTHe Le-
noro pasfena KOCMUYECKON MeaULMHbI?



— Jla, mocre 3TOro CTanyu JyMaTh, Kak BOCIIPOM3-
BeCTHU HEBECOMOCTH Ha 3eMsie, YTO6BI mofpobHee
nccnenoBaTh ee nocinencTsusa. OMHONM 13 Mopenen
CTaza MOJeb CyXoif uMMepcun: 6acceiit, mo-
KPBITBII BOJOHEIIPOHNUIIAEMOT I/IEHKOI 60/Ib-
L0 IJIOWaj X, B KOTOPOM Harpyska Ha Tejo
pacnpepensaeTcsa HaACTONbKO PaBHOMEPHO, 4TO
3TO OYeHb O/IM3KO K HACTOAIIell HeBECOMOCTH.
VcnpiTyeMblli 1EXKUT B 3TOM BaHHE HECKOIBKO
CYTOK, I MEJVIKM OTCIIEXXUBAIOT COCTOSHME KITIO-
YeBBIX CUCTEM OpraHmusMa. f Kak pa3 HeJJaBHO
IMPUHMMAJI y9acTHe B TAKOM 9KCIIEPUMMEHTE B Ka-
yecTBe McHbITaTeNsd. (DKCIepUMEHT IIPOXOAUIT
B MapTe-ampene 2018 roga B VIMBII PAH —
IpVM. pen.)

Tak, pa3o6paBIINCh C BIVAHNEM HEBECOMOCTU
B Ta6OPAaTOPHBIX YC/IOBUSX, YIeHbIE IIPUAYMAH,
KaK ee KOMIIEHCMPOBaTh: CIIOPTUBHbIE TPEHU-
POBKM, CIle[jMajibHble KOCTIOMBI, MICITO/Ib30BaHue
9JIEKTPOCTUMYIALMN. Bce 311 MeTObI TTO3BOMMIN
YBeIMYNUTb CPOK OE30IIaCHOrO IpeObIBaHMs B He-
BECOMOCTM CO C/Ty4aliHO OTKPBITOTO ITpefena B 17
mHel 1o 14 Mecanes. TeM caMbIM OBLIO TIOJTBEPXK-
[EeHO, YTO Mbl MOXKeM JieTeTb Ha Mapc. U Takux
MEJIKUX CIOPIIPU30B OBLIO MHOTO.

— A ecnu roBopuTtb 06 o6nacTax HayKu,
U3 KOTOPbIX B KOCMOHaBTUKY NpuUxoaaT
He laHHble, A Y)Ke roToBble MHXXeHep-
Hble pewieHUa? MaTtepuanoseaeHue,
XUMuUsa — 6bIS1I0 NK TaKoe, YTO NpeaBapu-
TesibHble UCMbITaHUA HOBOIro MaTepuasna
MpoLUu ycreLHo, a NOTOM oKa3asoch,
YTO Ha NMpaKTUKe OH He NnpuroaeH?

— Ja, Takoe 65u10. K mipumepy, Op11a IOIBITKA [fie-
JIaTh KOCMMYeCKHe anmaparsl u3 Turana. Ho oka-
3a710Ch, YTO OH IIOAXOMUT /I OOLIBKA XYKe, 4eM
60r1ee «IPUBBIYHBII» AMIOMUHMIL. A ITOTOM yXe
CTann IMOABJIATHCA KOMIIO3MTHDBIE MaTe€pualbl,
n 3aMeHy AIIOMMHNIO CTAJ/IN ICKATb HE CpeON Me-
TaJUIOB M CIUIABOB, & CPEMI YI/ICIIIACTUKOB.

Tem He MeHee, MHXeHepuA — 3To pyTuHa. Cry-
YaiTHO TOSBJISIIOIINECS U BbISB/IsieMble eeKTh
VMH>XXE€HEPHDbIX peHIeHI/II?[ MOI‘YT MMETb OYECHDb CE-
PpbesHble MIOCIECTBYSL, BIUIOTD [0 IMOes JIIofeit,
HO [7106aIbHO BaXkKHee He caM (akT MOJeTa, a Te
ACTpPOHOMMYIECKNE NaHHbIE, KOTOPbIE Mbl B UTOT€
HOTyYaeM.

— Kak Bbl cuuTaeTe, BO3MOXHO U
«cnyqaifmoe» OTKpPbITUE UNUN NoABJIeHUNne
KaKoro-nmé6o 3a6ny)K.qum| B HalUu OHW,
€CJ/iIN roBOpUTb 06 ACTPOHOMUU N KOCMO-
HaBTUKe? Ka)eTtcsq, Yto C POCTOM TOYHO-
CTU N MOLLLHOCTU oGopynosaHml BepoAT-
HOCTb NOYTU HyNeBad, HO TaK J1I1 3To?

— Crry4aiiHOCTel! Bce MeHblIlle ¥ MeHblle. Bee vare

HPOMCXOIUT TaK, YTO BK/Ia/IbIBAIOTCSA OTPOMHBIE
OIO/KETHI U CO3[JAI0TCS OTPOMHBIE KOMAH/IBI CIIeL{I-
a/IMCTOB U JOpOroe o6opynoBaHue ¢ y3KUM Aua-
Ma30HOM 4yBCTBUTEIBHOCTH JIJIS TIOMCKA 4€ro-To,
4TO OBIIO HpeEfiCKa3aHo, KaK, HallpuMep, B CIydae
¢ bonmpiM agpoHHBIM KOJUIalinepoM 1 6030HOM
Xwurrca. A Bce CIOpIpM3bl B TaKUX 9KCIIEPUMEHTaX
OKas3bIBAIOTCS OLIMOKOI M3MePeHNIL.

— To ecTb paxe TaKue CUTyaLum, Kak

B C/ly4yae C peJ/IMKTOBbIM U3JTy4YeHUueMm,
60/blle HEBO3MOXHbI?

— Cry4ariHble OTKPBITHI B 0671aCTH KaKMX-TO (PyH-
JlAMEHTA/IbHbIX 3aKOHOB CKOp€e€e HEBO3MOXXHBI, Y€M
BepoATHBL. Ho, ¢ Ipyroit cTopoHsl, cTano ropas-
IO TIpolile TOBOPUTD O CIYYAHbIX HAOTIONEHMSX.
Ceityac cTanZapTHBI 0630p Heba, BBIIIOTHSIEMBbIIT
MHOTVIMM MHCTPYMEHTaMH, HACTOIbKO OOIINpeH,
4TO OOJIbIIe He HY)XHO BBDKIATH ONPEIe/IeHHYIO
KOMETY I PETMCTPALMA €€ Io7IeTa MM HacTpa-
UBATh aNllapaTypy CHENMaNbHO A/A IOUCKA CUT-
HaJIOB BHe3eMHOJ LIMBMIN3ALNN: II0OOI CUTHA
u TaK 6ymeT 3adUKCHPOBAH B IITATHOM PeXUMe.
I'maBHO€ — MHTEepNpeTpPOBaTh. ECTh 3aMedaTesnb-
HBIl IpYMep aCTPOHOMUYECKOTO HabIIOfeH s
2017 rogma: xocmmueckoe Teno Oymyamya, pore-
Teplilee MyMO COJIHIIA, TIOMEHsABIIee TPAeKTOPHIO
U yJIeTeBllee fajblre B KocMoc. Ero sapuxcupo-
BaJI TENIECKOI Ha [aBaliAX, BBIIOMTHABIINI IIOTHOE
cKkaHMpoOBaHMe Heba Ayt Apyrux uenet. CHadaza
IyMaJjiy, 4TO 9TO IIPOCTO aCTEPONJ, M KOMETa, HO
IIOTOM, KOI7Ia PaCCYUTA/IN TPAEKTOPUIO, 0Ka3a/IoCh,
4TO Teno He 13 COMHEYHOl CUCTEMBI, U 3TO IEPBBIt
3aperncTpUPOBAHHBIIL CTy4ail. VI, KoHedHo, mo6oe
3HAYMMOE CIIy4aiiHOe Hab/IofeHe CTAaHOBIUTCS OC-
HOBOJI J/I TPOJOJDKEHNA HAYYHOTO LIMK/Ia B BUJiE
HOBBIX TMITOTE3, HOBBIX TEXHNYECKNX 3aJaHMIl, HO-
BBIX CIIELMANTM3UPOBAHHBIX IpUOOPOB 1 Habopa
HOBBIX JJAHHBIX; IIMK/T HUKOI/IA He ITPEKPALAETCA. 34

Bo 8pems 3kcnepu-
MeHmMa no uzyyeHu

0

BJ/1USHUSI HEBECOMO-

cmu Ha 4esioeeka
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MarmueckKkmm
PYCCKMM anmMmas
B NapBapae

/2 Kcenus Lleemkosa

Munxamn JTyKMH — OAMH M3 CaMbIX TUTYTOBAHHbIX
YUYEeHbIX COBPEMEHHOCTU. AMEPUKAHCKM

N POCCUNCKNIM PUIUK, YeH AMEPUKAHCKOM
aKageMumm Hayk, npodeccop NapBapaCcKoro
YHUBEPCUTETA, BbIMYCKHUK MDTW, oanH 13
ocHoBaTenen POCCMMCKOIo KBaHTOBOMO LIEHTPA.
Munxamn JTyKMH BCTPETUNCA C pedaKumen
YKYPHaa «3a HayKy» B bOCTOHE 1 MOroBoOpnn

o NapBapAackoM obpa3oBaHMK, JlaHaaBLKMLE,
anMa3HbIX KyOuTax, aKCneprMeHTax, Teopmnm

M 0ayKe O PEMOHTE PUITEXOBCKIUX OOLLEXUNTUNI

B CTydeH4YeCKMe rofbl.

B FapBapae s npenoaalo oAauH Kypc B ceMecTp. B 0CHOBHOM 3TO cIiell-
KYPCBI [IJ11 aCMIMPAHTOB, ceifuac — 37eKTPOAMHAMMKA. 3[1eChb HECKOIbKO YPOBHEIA:
BBOJHbBII — Ha ypoBHe KHUIH [apcesiia, 51 ke Iperoaan 6oj1ee MpoIBUHYThIN —

YTO-TO CpeaHee MeXay CI/IBYXI/IHbIM n JlaHIaBIIULIEM.

JlaHAaaBwWwIMLA 34€eCb 3HAIOT, HO He oco6o MNCnosb3yioT. ITo MOeMYy MHe-
HMIO, 3TO XOpouiasd KH1UI'd, HO HEMHOI'O yCTapeBllasd. Haan/IMep, BCe COBpEMEH-
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®oto: Butanum Kotnap

HbIe KypChl C CAMOT0 Havaja UCIOJb-
3yI0T (hopMain3M BeKTOPOB 6pa U KeT
ISl OITMCAHMSI KBAHTOBBIX COCTOSTHUIA.
[epBblit KBAaHTOBBI TOM JIaHAABIINIIA
06 3TOM He YIIOMMHAaeT.

YTOo6bl NONYUYUTb CTENEeHb 6a-
Kanaspa no ¢ousmkKe, HYXKHO
l'IpOVITI/I BCero HEeCKOJIbKO KYypCOB:
MeXaHMKa, 3JIEKTpu4YeCcTBo, TEpMO-
AVHaMMKa " BOJIHBI. le/[ 3TOM €eCTb
MHOTI'O KypCOB BbICOKOI'O YPOBHH. Te,
KTO MAET B aCIMPaHTYpy, 6epyT acmm-
PAHTCKME KYpPChI €1ie B 6aKa.TIaBpCKI/[e
rognl. 3,[[er HeT IIOTOJIKa, eC/ZIN eCThb
nHTEepecC.

B NapBapae uucno npeamMeToB
HaMHOro MeHblle, yueM Ha Du3Texe
B 1-7i rom o6ydeHusi, — TaM UX ObLIO,
HaBepHoe, necsaThb. B lapBapae ux ue-
TbIpe B CeMeCTpP, HO IIpM 3TOM OHU
60]’[99 VMHTEHCHUBHBIE M B HUX 4ACTO
BK/IIOYAKOT ITPOEKTHI, BbIIIOJIHIEMbIE
B JIabOpaTopuUm.

FoBopsaT, yTo ®M3Tex cmopenu-
poBaH no o6pa3y MIT, Ho 51 B 3TOM
He yBepeH. KannbopHuitckuit TexHo-
normueckuii MHCTUTYT (Caltech) 60/1b-
1re moxox Ha ®usrtex. Tam Bce GepyT
BHayYaJle OLHU U Te e KypChl.

B 1998 roay HeBO3MOXHO 6b110
AaXe MeuTaTb 0 TOM, YTOOBI CTATh
npocdeccopom B 'apBapme. 3mech ecThb



JIOBOJIbHO HEOOBbIUHbBIE IOCTIOKOBCKIE
CTUTIeHIMUM — TIOJIHAsI CBOOOa, Nenait
YTO XOUelllb. Y TeOsI HEeT CBO€ IPYIIIThI,
OJTHAKO ThI MOKEIIlb BHIGPATh, C KaKOii
IpyImoi paboTaThb, a MOXelllb pabo-
TaTh caM. CTUIIEHAMIO HEIIPOCTO IOJTY-
YUTh, HO €C/IU YHACTCSI — CUUTAM, CTall
CBOGOIHBIM XYIOXKHUKOM. §I MOTydInT
OIHY U3 HUX.

3a Tpu roaa Ha No3vLIMM MNOCT-
AOKa Mbl CTanM pasBuBaTb UH-
TepecHble UAew, B YaCTHOCTHU, ITPU-
JIyMaau 3KCIIepMMEeHT M0 OCTaHOBKe
cBeTa. ITOT MPOIiecc Mo3BoJIsIeT Kore-
PEeHTHO 3amucaTh uHdopMaIuo o ho-
TOHHOM MMITY/IbCE B aTOMe, a TTIOTOM
cuuTaThb. Mbl He TOJMILKO Pa3BUJIU TEO-
pUI0, HO U Ce/Iay SKCIIEPUMEHT Ha ee
OCHOBe, KOTOPbII MOTYUYMJT IUPOKYIO
MU3BECTHOCTb. [I0 OKOHUAHUY TpexJIeT-
Hero cpoka B 2001 rogy MHe Ipenjio-
KTV TTO3UIINIO assistant professor.

Mos rpynna pa3 B HECKOJIbKO
fleT HauMHaeT pa3pabaTtbiBaTb
HOBOE HarnpaBJieHMe. /13-3a 3Toro
Halla JJabopaTopust JOBOIbLHO HEOObIY-
Hasl, IOTOMY YTO MbI He paboTraeMm B
KaKO¥-TO OHOJ 06acTu. JIJisl y4eHOTO
OYeHb Ba’)KHO BpeMdA OT BpeMeHU Me-
HSTb HaIlpaBJieHue. DTO NOAAePKU-
BaeT HAYYHYI0 MOJIOOCTh, 3aCTaBJIsSIeT
AyMaTb, U3y4aTb HOBbI€ BeIllN.

30 YenoBeK U3 MOMUX BbIMYCKHMU-
KOB Y)Xe cTanu npodeccopamm,
XOTSI OOBIUHO Majias 4acThb aCrmpaH-
TOB OCTaeTCsd B HayKe, B OCHOBHOM
UOYT paboTaTh B KPYITHbIE KOMITAHUNA.
B 1IeJIOM s CUMUTAl0, UTO yXOO YYE€HOIro
B KOMIIaHMM TOXKe Oe/laeT MUP JIyullIe.

B 2004 roay Mbl HAYanM UCnNosb-
30BaTb aJ/IMa3Hble NMPUMECH KaK
Ky6mTbl. Torga y MeHs 6blia TOJIKO-
Bast paboTsmias acupaHTKa, KoTopast
3aHMMasnach reopueit. Mol cranu ny-
MaTh, KaK IIOCTPOUTDb TBEPIOTE/bHbIE
KBAHTOBbIE KOMIIbIOTEPHI MJIM KBaH-
TOBbIe CeTU. B Kakoii-TO MOMEHT OHa
MIpUIIIa KO MHe U ckaszana: «Hukro
He OYAeT UMTAaTh HAIIM TeopeTude-
CKMe CTaThU, HY>)KHO CIe/laTh JKCIIe-
pumeHT». Torma s TOAbKO HAUMHAJI,
y Hac 6bIIa BCEro OAHA MajeHbKas
KOMHaTa-1abopaTopusi, ¥ Mot KoJljie-
ra OJIOJIKMJI HAM MeCTO — yTOJIOK B €ro

naboparopuu Tpu Ha Tpu MeTpa. Kak moToM 0Ka3aaoch, 3TO 6bLT UCTOPUYUECKUIA,
CYACTVIUBBI YTOIOK, TOTOMY UTO B HEM GBUIO COBEPIIEHO MHOTO BaXKHBIX OTKPbI-
Tuit. MBI MOCTPOWIM TaM JIBa MaJeHbKMUX IKCIIEPUMEHTA. B TeueHue sty Jiet
6bUT0 BoceMb cTateii B Science u Nature — Tak Hayajach aaMasHasi KybuTHast
[IeTeTbHOCTb.

EcTb nereHpapHaa Ucropmse. B omHOM 13 MOCKOBCKMX MHCTUTYTOB OBLI
HaliJIeH aJIMa3HbIi 06pasel] C YHUKAIbHbIMIU CBOCTBAMM )1 SKCIIEPUMEHTOB:
OH ObUT OUeHb YMCTHINA. ET0 pa3gennian Ha yeThIpe KyCOUKa: Ba JOCTAIMUCH HAM,
nBa — llItyTtrapry, roe paborana gpyras rpynna. JJonroe BpeMs Bce 3KCIIepUMEH -
ThI JeNaJCh MMEHHO C 3TUM anma3oM. Cejfuac, KOHEUHO, y>ke MOKHO BbIpac-
TUTb UCKYCCTBEHHBIE alMa3bl, KOTOPbIE N0 YMCTOTe MIPEBOCXOAAT russian magic
diamond — marudeckuit pycckuii anmas.

KBaHTOBbIX KOMMbIOTEP — 3TO OYEHb UHTEPECHas, OTKPbITasa TEMa,
BCe 00 3TOM IyMaloT, KOMIIAHUM MHBECTUPYIOT. ECTh 1Ba 0UeHb MHTEPECHBIX MO-
MeHTa, 0 KOTOPBIX JIFOAM 3a0bIBatOT. MbI ITOKa He 3HaeM, CMOKeM JIM MbI TIOCTPO-
UTb HACTOSILIUI OOJBIION KBAHTOBBIN KOMIIbIOTEp B MWIIMOH KyouTos. Bonee
TOrO, Jake ecIy MbI er0 IIOCTPOMM, HUKTO II0Ka TOYHO He 3HaeT, IJIS Yero Ke
OH MOXXeT IPUTroauUThCsl. Ho MBI yyke HaUMHaeM CO31aBaTh CUCTEMbI I0CTATOYHO
6osblIMe, KOTepeHTHbIe U MPOrpaMMMUpyeMbie — yKe SICHO, UTO OHU TTO3BOJISIT
HaM YHMKaJIbHBIM 00pa3oM M3y4aTh IMHAMMUKY CJIOXKHBIX CUCTeM. 5 yBepeH,
B OmypKaiiie rofpl Mbl HaliieM MHOTO HOBBIX ITPUJIOSKEHMIA.

Moum poauTenm — yueHble. I1ana pa6oraer Ha Pu3Texe, a MamMa MaTeMaTHK.
Moii otel] okaHuMBan ®u3tex, Mmoii 6pat okanunusana ®ustex. IIpu 3TOM MOM PO-
IUTEeNN CUUTAIN, YTO 3aHUMAThCS B XU3HM MOKHO 4eM YTOJHO, HO /IS Havyasa
HY’KHO TOJIYYUTDb X0opolee o6pasoBanHue. [1o UxX oInpeaeeHnio, Xopoliee oopa-
30BaHMe — b0 GusuKa, 1160, B KpailHeM CTyyae, MaTeMaTHKa.

B peTcTBe A XoTen 3aHUMATbCA KUHO. XOIuil B JeTCKMe KMHOCTYIUY,
YTO-TO CHMMaAJI, Jaxe Io/y4yasa Kakue-To Npuskl. [lojroe BpemMs He 3aHMMAJICS
(buU3MKOII crienManbHO, Aaxke aKTUBHO 6OPOJICS C POAUTENSIMMU, OOHAKO B Ka-
KOI1-TO MOMEHT CTaJI 33[yMbIBAThCSI, UTO JAE/IATh AaJIbiie. [IJ1s1 KWHO HYKHO OBbLIO
nocrynartb Bo BI'MK, a 3T0 Ka3amoch NpaKkTU4YeCKu HEBO3MOXHBIM. B MOMeHT
C/1a60CTY POOUTENY YTOBOPWINM MEHS ITOIPOOOBATh MOPeIaTh 3aJauku, U MHe
OYeHb MOHPABWIOCh. B moc/ieqHMIA TOJ, LIKOJBI 51 3aHMMAICs Y Bukropa VBaHO-
Buua YnBmiena ¢ kabeapsl 061eit Gusmuku. ITO TPOCTO U3YMUTENbHBIN YeTOBEK
u nperniogasarenb. Celiyac OH TpeHMPYyeT ONMMIIMaJHble KOMaHApbl, IIpernogaeT
O4Ye€Hb MHTEPECHO, UHTYUTUBHO. BukTOp VIBaHOBMY MPUBUII MHE MHTEpPeEC K pe-
LIeHUIO 3a71a4, 32 MOCJIESHMIA I'OJ, WKOJIbI S OATOTOBWUIICS K BCTYNUTEIbHBIM
sk3ameHaM. Korpa s nocrynan Ha ®@ustex, pelmaTsh 3a5a4y MHe HPaBUIIOCh, HO
BCe paBHO He ObLT YBepeH: Hayka — 3To Mmoe uiu HeT? Ha ®OII® mm Bce, KTO
XOTeJ 3aHMMAaThCS HayKoit. [I03TOMY ST pelni, YTO KBaHThI — 3TO YTO-TO Ooee
npukaagHoe. Tak g 1 okasayicsi Ha DOKD.

Bbina MHTepecHas UICTOPMUSNA: MbI TIOC/Ie BTOPOTO Kypca JIEeTOM PEMOHTUPOBA-
JIY Hallle OOLIEKNUTHE, «IBOVKY». [OBODSAT, UTO €ro MOCTPOMIN HEMEI[KI e BOEHHO-
TIeHHbIe B KOHIIe 40-x — Havaste 50-X, ¢ TeX IIOp OHO MMOTUXOHEUKY PYLUINIIOCh, eT0
TIBITAJINCh IPUBECTU B MIOPSIIOK, HO HUYETO XOPOIlIero He BhIXOAMI0. Mbl BMecTe
¢ ®émopom 3osotapéBbiM 1 Caitreit [TapGyKOBBIM B3SUIMCh ¥ OTPEMOHTMPOBAIN
€ro I10 roCyJapCTBEHHBIM paclieHKaM, HO IIPY 3TOM MCIO/Ib3Ysl MOCTYHMAIOUINX
pebsr. TTocte 3TOro OMH U3 «3aUMHIIMKOB» peMoHTa PEénop 30/0TapéB co3mant
CBOI0 CTPOUTENbHYI0 KOMIAaHMI0. [OBOPSIT, y HETO MHOTO M3BeCTHBIX (D13TEX0B
ITOTOM paboTaJio.

YTto noxenartb pusrexamM? Pa3BuBaThCs, HaiiTU cebs1, He CIeI0BaTh 3a TOJI-
Toji. Bcerma uckaTh HOBBIE pelieHusT ¥ He 60sIThCS CIOKHBIX 3amay. Torma Bce
OyZeT XOpOoIIIO. 3u
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PU3IUK U NUPUK

He Bce, KTO OKOHY T DPU3TEX, CBA3bIBAKOT CBOK YKM3Hb C HAYKOW U
TEXHOMOMMYHbIM B13HecoM. AnekcaHap OUAnnneHkKo, BbiNycKHWMK DakynsreTa
MOMNEKYNAPHOM U XMMUmYeckom dUsmnKin 1967 roga, a cerogHa — HapoaHbIM
apTUCT Poccum peLLmn NocBATUTb ceba NCKyccTBY. BnpoyeMm, oH ycnen
MNPOBECTM HeEMano BpeMeHUM Ha 6a3e B YepHoOronoBke M 3aTeM OBa roga
nopaboTaTb CTapLUMM MHXKeHepoM MHcTuTyTa FTEOXMIMIN AH CCCP.
BCTpeTMBLUMCE C HaLLMM KOPPECNOHOEHTOM, aKTep NOoAeTNNICA CBOMMMN
MbICIIAMU M BOCMOMUMHaHMAMMK. LLlecTtnoecatHmkm, KBH, monet NarapumHa,
pPOMaH byfirakoBa 1 MHOroe Apyroe — creumManbHO O9 XXYypHana «3a HayKy».

OAPAMKPYXOK Crpocu m11060ro IIeCcTUAEeCSITHMKA, YCIEUTHOTO HAapOAHOIO apTUcTa
(Ta6akoBa, HUKOHEHKO — ST TOUHO 3HAI0), — BCE IIPOXOAWIIN Uepe3 IOM MMMOHEPOB, B KOTOPOM
ObUI IPaMKPY>KOK U TIEPBBIN aKTePCKUI YUUTENb, MY B IIKOJIe ObliIa UyAHAasl yUUTETbHULIA JIN-
TepaTypsl. Y MeHs 6610 U TO, U gpyroe. IlIkona rpouuia B Aima-Are. Tam B rOpOJICKOM JIpaM-
KpY’KKe BIlepBbIe BbIle Ha ciieHy. I CBeT/ioBa Mbl Urpaiin, 1 ckasku Tamapsl [a66e. Bou 3a-
MeyvaTelbHbIi pYKOBOAUTENb — akTep MecTHOro fpamrearpa. Ho B 1961 ropy nocne l'arapuna
kakoit TU'TUC unu BTUK? TonbKo Ayuiinii B Mupe By3, Toibko MOTU.

FAPMOHDb TaBHbIMM Mpa3JHUKAMU B cTpaHe 6bl1u 7/8 HOSIOPst u 1 Mast. TopskeCTBEHHBII
Beuep B CTApOM JIaGopaTOpHOM Kopriyce Ha dusTexe, M Ha KOHIEPTe s1 umMTalo «Bacumms
TépkuHa» TBapo0BCKOro, IiaBa «'apMOHb». 113 IOKO/IEHNSI B IIOKOJIEHME B HAaIlleM IPaMKpPYXX-
Ke IepefaBajoch YMEHME UUTATh STOT OTPbIBOK. Kak TONBKO S MPOU3HOCUIL: «... TO/IbKO 83571
Ooey mpexpsdky, // Cpasy UOHO — 2apMOHUCM», U TYT K€ HauMHaJ UTPATh IIMOHEDP U3 KPYKKa
6assHMCTOB. MHOTO 51 pa3be3skas C 3TUM KOHIIepPTHbIM HOMEepPOM I10 COOPaHMsIM U cJieTaM. A TyT
g unraio «[apMoHb» 6e3 6GastHucTa, 1 yyke Ha ®ustexe! M Hail pekTop redepai IleTpos (Tak
MHe paccKa3bIBaliN), CUAEBIINiT B IEPBOM DSy, CIIpAIINBaeT: «A omKyda smom cmyoeHm?2» —
«C usxuma, 141 epynna». — «HMHmepecHslii mosapuuy».

KYJIbTYPA Kowel 1962 roga, oceHb. «3aBTpa rmoefeM B Ilepenenkuuo. Ho Tel 0c060 He adu-
LMPYIi, — CKa3aau APy3bsi-CTaplieKypcHUKU. — Ml egeM Ha Moruiy [lacrepHaka». OH ymep
B 60-M... OmMHOKAasT MOrMja Ha Kpalo KJIaaOuIa: TP COCHbI, CKaMeeuka. OTO ObLI ITOXO/I-T10-
cTynok. Tam MHe U paccka3aiu IIpo 3HaMeHUTOe CoOpaHue, riie ToI0COBAIN 3a UCKITIUeHKe
Bopuca JleonnmoBuua n3 Coro3a mucatesieir (3To Bce BOKpyr HobeneBckoit mpeMun 1 poMaHa
«JlokTop XXuBaro», ceituac 9To BCe eCTh B MHTEPHETE, a TOTaa O(PUIMaIbHO TOIBKO 6paHb 1 00-
nuyeHbe): «OJuH noam u3 Hawux kaaccukos // Ha nepedenkurckom npydy // Juuib mManeHvKux
08U kapacukos // Ha unocmpaunyio ydy. // Xoms #cu3Ho oH 6en 0080J6HO caemckyio, // Ho no-
cnabeti nucan, uem Bnok, — // U, ece xce, Ha yoy Ha wieedckyto // OH kapna 8ulyoums He CM02».

... TONBKO M3 KPUTUUECKUX CTATE MOKHO OBLJIO UTO-TO Y3HATh. Tak MpoO OGMTIOB MbI y3HA-
nu: n3 «KoMcomMonbCcKoit mpaBabi», U3 enbeToHa «KyKu-yoapHUKU». BOT 3TO yMeHMe YUTaTh
MEXAY CTPOK, YMeJIO UMTATh IIpUMeUaHus], 6bIJI0 OCHOBHBIM METOJOM IIPU TaK Ha3bIBAa€MOM
«IOBOPOBBIBAHUM» KYJIbTYPBI.

KBH Mens B3suin B Komanay KBH, st ObIT caMblit MOJIOZOI, a OHM BCe€ — TMTaHThI (paHTa-
CTUYECKUX Ueii. Majo KTO MIOMHUT, UTO 3TU Mepefayy UM B NpsiMoM sdupe, 6e3 MOHTa-
5Ka ¥ pefakTyphl. ITO 6bUIO HellepenaBaemMoe ouryineHue! Y Bce momHmm pasy Anmekcanapa
3allesisamyMHa, IepBOro KalmMTaHa KOMaHIbl: «Pebsama, umelime 6 sudy: npsmoti sgpup. Cnoeo
He 8opobeli, nolimarm — u esLIeMullib».

W3 naMITHBIX Belleil — KaK Mbl BbIMI'PaN IepBeHCTBO MockBbl y IlepBoro mena. B Hauane
repefayM OTKPbIBaeTCs ABephb B NeKOPAIMOHHBIN capaii, OTTy#a Bble3xkaeT «Padbuk» ¢ Haf-

A



SAHAYKY 2 JIMYHOCTb

nuchbio «AspodinoT». Tyma cagaTcs Halll IPYroit KamuTaH
Ocst Pa6MHOBIY 1 ellle JBOe Pe6ST C YeMOTaHUYMKOM U OT-
npasiisitoTcs B [llepemeTbeBo. [Ipo6oOK TOTIA He 6bLIO, BCE
OBLIIO ITPOCUNTAHO: CAMOJIET JIETUT, lepenava uaet. U ¢hu-
3UMKOB, ¥ MEIMKOB BCTPEUAOT KOpabesibl B a3poIopTy
ITy1K0BO, TaM ObIJT KOHKYPC KallUMTaHOB, 1 Ocst BhIUTPAJL.
U mbl mobegunu B KBHe’62.

A BUIIIEHKOJI HA TOPTe O6bUIO TO, UTO (PU3TEXU IPUBE3INU
B IIOJJapOK BCTPeUaBLIMM KopabeaaM CHEXHYIO 6a0y 13
JIOJITOTIPYAHEHCKOTO CHera.

9t0 66110 1o HoBbIi rof. BMecTo MOpPKOBKM — pain-
ojlamIia. A Kak YMyApWINCh B MaJIeHbKOM YeMOAAHYM-
Ke IOBe3TH, cripocute Bbi? U s oTBeuy, pebsita, 3TO Ke
3/IeMEeHTapHO, BCIIOMHMTE. B 1a60paTopusix CyXoro jibaa
6b110 HaBasom! Pa3-pas, ckaTtaam, JaMIly BCTaBUIIU, 00-
CBINAJIN, JOBE3JIN U TIO6eIIINA.

BOPOBbEBbI NOPbl ®usrtex. HoBomauHas. basa
B UepHOrO/I0BKe, Toe MHe, OISTh Xe, IOMOrajyu U Ha-
MIPaBJIs/IY MeHS cTapiuye Ipysbs. Jumom. 5 3aHumarch
DITPoM. U BOT ero BenMuecTBO CIy4ail (Kak s1 y3Has I10-
TOM...). B UncTuTyTe TEOXVIMUMU B 0f1HOII U3 1a6OpaTO-
puii «mpomnazgana» CTaBKa cTapiiero uikeHepa. U 3aBnab
BOIHOBAJCS: «3abepym! Hujume, 2de, kmo mam u3 ¢us-
mexoe 3aHumaemcst I[I1Pom!». 1 mens B3sia Ha 120 p! OTo
ObUTO IPUIUYHO, Bellb Y cTaxkepa 66110 90 p. U BOT 51 Ha
Bopo6beBbIx ropax, B KJIaCCUUECKO-TPATULIMOHHOM, UH-
Te/UIMT€HTHO-KOHCEePBAaTUBHOM MHCTUTYTE C KOJIOHHAMU
U CTPOTMM BaxXTepoOM BHU3Y. Y HUX TaM TOXe GbLIY CBOU
CeKpeThl Ha KKIOM 3Taxe.
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(Ox, BcrioMHMIL. B Hanie Bpemsi camoe CTpallHOE YTO
ObLIO 1718 BhITycKHMKA Ou3Texa? CaMoe cTpallHoe ObIIo
yoiblmaTh Gpasy: «Juniom Mol eam 0aoum, Ho 6ydeme
urxceHepamu 6e3 donycka». Ho aTo s Tak, K CJIOBY.)

IIpoiesn rom, ¥ BAPYT...! 3aB1ad GbLI BXOK B OTIEI Ha-
yku LIK KTICC. EMy ynanoch ¢ OLHOV KPYIIHOM BBICTaBKU
IBa MolnHbiXx IMPa u JI1Pa 3anonyuyuTh K Ham, U Bce
JyYlIve yMbl IabopaToOpmUM YIUUIU Ha ITUX «STIOHLIEB»,
a 51 OCTajCs CO CTaPEeHbKUM JeHMHIPaACKUM. U moutu
aBTOMAaTUYECKM CTAHOBMWJICSI COABTOPOM BCEX PabOT JieB-
YOHOK-XMMMUEK, KOTOPbI€ MPUHOCUIIU CBOU MPOGUPKU:
«O6cunTaiiTe HaM, AnekcaHap». VI BOT Tbl Tiepeq, BbIGO-
pPOM: M/ GPOCUTD CIIEHY ¥ 3aHOBO CaIUThCS 33 YUEOGHUKYU
pPagMOTEeXHUKU U NMUCATh KaHAUIATCKYI0 «KoMIIeKchl
pelIko3eMeTbHbIX 97IeMEHTOB», WU GoJibIiie Ha Bopobbe-
BbI TOPBI He NIpUEe33KaTh.

JIIOBMMOB Bce Kak-TO BMeCTe CIyYMIOCh B OfI-
HoM 1969 romy. MeHs mpuIiamialoT CHUMMATbCS Ha
«Mocdunbm» B rmaBHOI ponu. OuabM «S5I ero HeBecTa».
W crapuinii MHXKeHep efeT B OTHel KagpoB AKageMuUu
HayK MOJy4YaTb CIIPaBKy O BOJIBHOM TPYAOYCTPONCTBE.
(910 cTakepy HaZI0 GBLIIO ObI UETKO [IBA IOJIA «OTIAXAThb»).
CripaBka Ha pyKax, " B TPYA0BOI KHIKKE TTOC/Ie CTPOYKU
«CTapIIuii MHKeHep» y MeHS GbIIIO BIIMCAHO «PEXKUCCED
CTyIeHYeCcKoro TeaTpa». Ho TyT emje: 6abax!! Perienuem
naptkoma MI'Y ctynmio «Hai ;om» NPOCTO BBITOHSIIOT U3
IK Ha ynuity co cnoBamu «8 Yexocnosakuu 6 1968 ece co
cmyodeHuecKux meampoe HauuHanocs!»

...Korma JlioGumoBYy cKkasaay, YTO Hac 3aKPbIBAIOT
(a TaraHky Kaxkaple IOATOLA 3aKpbIBajay), OH CKasasl:
«[lycTp mpuxogaTt». I S npuien rnepsblii Ha TaraHky.
«YT0-TO Tam NpouTy, — roBoput Mue K0puii [lerpoBny, —
Ha xyncoBete». Hy, s um CanrtsikoBa-lllenpuna u ctuxmu
C aneMeHTaMy GOPMOTBOPYECTBA.

Criacu60o mapTkomy MI'Y. Ecjii 6bI HaC He 3aKpbLIN, MbI
ObI CTaIM O6BIYHBIM, TPUBUAIBHBIM HAPOLHBIM TEATPOM.

«3A HAYKY» [lomHI0, ra3era «3a HayKy» Ha OGHOM
JIMCTOUKE yMellanach. A HaUMHAIN ee, I0-MOEMY, Halllu
Benykye F0puii [Tonos u IOpwii ITyxHaueB, akTMBHBIE uJie-
HbI KoMaHabl KBH. DT0 X 3HaMeHUTbIe TeKCTHI ST UMTa:
«Y meHst nozopen yukaompoH. // Ymo 3a wiym nooHsICs, Umo
3a 360H! // Kuneckonst 3amueanu, // Cmpobockonst 3ampe-
wanu, // diikoHanst 3azydenu, // Tpybxku Kpykca 3anomenu,
// A amnepmemp — mom u 8oece 3awkanuics. // 5 enesarn
8 yckopumenns, // Boinpsamasio esinpsimumens. // Ymo 3a
uydo, umo 3a uepm? // Keanm udem He nepeslii copm. //
Llenmp msixecmu nosvicuscs, // Modyans pazHocmu noHu-
3uacs, // A onmuueckue ocu — nokocuaucs». 9to ajst KBHa
¢ M1®U, xorpa Mbl BBIUTPaAJIY C PA3TPOMHBIM CUETOM.

«/Teno ObL10 8euepom, denams 6vL10 Heuezo. Meduk pe-
3an u moauan. Quauk masmuuk kauaa». 1o njas KBHa
1962 rona c IlepBbIM MeIULIMHCKUM.

«Bom cmeHd, komopelii nocmpoun cmydeHm, // A eom
Kocmuueckas uacmuya, // Komopas c 6euteHoli ckopocmuio



muumcs // B cmende, komopewlii nocmpoun cmydenm. //
A gom uHxceHep mMo1000il, OnedHonuyptii, // Komopulii kas-
Hem u cydwv0y, u uacmuyy, // Komopas c 6eweHoli ckopo-
cmulo muumcsi // B cmeHde, Komopwlii nocmpous cmyoeHm».
Bot 510 51 Ha TaraHke yuTad U 10 CUX TIOP YUTAIO Ie-HU-
6ympb B ITyimnHO 1y JKyKOBCKOM.

TATFAHKA 4 He 6bUT B IepBO¥ IeCSITKE aKTePOB Ha
Taranke. Konueprtsl — ga. CKOJIbKO ObIJIO KOHIIEPTOB:
XMenbHULIKUIA, BeicOLKMIA, 51, IISTUTOpCKUIA HAa TMAHUHO,
3os IIpUTbHOBA — CcTUXU. BOT Takas 6buM 6purasa.

VY Hac wymHble ractponu B JlenuHrpaze B 1973 rony,
NpeI0KeHMs AaTh KOHLePThI 4YacoB B IISITh Beuepa B I0-
YTOBOM SIIIMKe (TaK paHblle Ha3bIBaIyM 3aKPbIThIE Npef -
NIPUSITUS BOEHHO-TIPOMBILIIEHHOTO KOMIIEKCA — IIPUM.
pen.). 1 BOT, y Hac ¢ ycriexoM IpOoLuIN ABa-TPU KOHLep-
Ta. Mbl ¢ XMeTbHUIIKMM Tosyyaem 1o 50, a Bomoge (oH
00OBIYHO BBICTYTIAJI 1 Cpa3y yeskas) B aHTpakTe «[amieTa»
nepenaio 100 p. B 1973-74 ato 6b110 x0poino. Ho BApyr
BBISICHSIETCSI, UyTO 110 Hamum ciiegam uaet OBXCC (Otoen
110 60pb0e C XUIIEHUSIMU COLMATUCTUYECKOI COOCTBEHHO-
CTU — IIPUM. pe[.), IOBUJIM OpraHmu3aTopos 1 Hac. K cua-
CTbIO BCe 000IIIOCh, HO MHE IOTOM PaccKasain, uTo B Off-
HOM U3 IIOYTOBBIX SIUIVKOB, KOTZIAa K AMPEKTOPY, reHepany
I10 3BaHMIO, IPULIN Y IONIPOCWIN CHATh OPraHu3aTOPOB,
OH OTBETWI: «Y MeHs1 nocie KoHyepma pedsim ¢ TazaHku
npousgodumenvHocms nosgsicunacs Ha 300%. Bce Gepy Ha
ce0s1, 3akpotime deepb ¢ moil CMmopoHbl!».

@DOPMYIJIbl 3uamenuras dpasa Idpoca: «Akmep 007-
MHEeH NOHUMAamy cgoe Mecmo 8 opmyne». «[IoHumMamep» —
3HAUUT, CO3HATENBHO TBOPUTD TOJIBKO Ha 3Ty GOpMYyITy.
V 3dpoca bopmyna «BunrHeBoro cagax: BeuHasi mpobie-
Ma MHTE/UTUTeHLIIMM — GeCrieyHOCTh Tepe OMacHOCTHIO.
VM roBopsrt: «Cdatime cad nod daunsie yuacmiku! 3azyb6sam
sac!» — «Oti, Hem, dasaiime nozosopum. O, moli OedHbi
cad, moti wkag, 30pascmeyii!» VI TONbKO CI0Ba, CJIOBA,
CJIoBa — OECIeYHOCTDb IMepefi, OMacHOCThIO... [IOHMMaTh
opmyiy peskuccepa — 3TO BaXKHO, ¥ 3TOMY OIISITD e Ha-
yumi Ousrex.

WWTAMIDbI VY xopomero akrepa 1500 mtammos, a y
mwioxoro — 10. DTo Bce-TakyM NpPOLyMaHHbIE BeLIN,
M HYKHO TOJIBKO YMEJIO ChITPaTh: «AX, 310 MHe NPuuiio
eom npsimo cetiuac». Tak Hac yuminu B «lllyke»: 3aBu3u-
pyii, a IOTOM UMIIPOBU3UPYI. Yy, Kak TOBOPUIIN BeJy-
K¥e IyKa3MeHBbl, Ty4ylliasi MMIIPOBU3aLnyus — Ta, KOTOPYIO
s1 BBIyUMJI BUepa.

MuM Ceijiyac 4TO-TO CHOBa 3aTeBaloT Mo «MacTepy
u Maprapute». ITo MHe, 3TOT pOMaH — TaKoit CBoeoOpas-
HbI THEBHUK TepekuBaHmit Muxauna AdbaHacbeBuua,
Y KOTOPOTO MOC/Ie ycrexa Bce 6bUI0 HaBbIBOPOT, KOTOPOMY
HaI0 ObLJIO BHICKA3AThCS, ¥ OH BCe 3TO IepeBOANII Ha OY-
mary... Cam sTUM NOIb30BAJICS ¥ BCEM COBETYIO — «JIHEeB-
HUK [lepexxuBaHmii». Bce, 4TO eCTh B rosioBe, BLITIUCATh HA

6ymary, Bce IepbMO, KOTopoe Tam. Majio Toro — o6si3a-
TeJbHO HAIMCATh BBIBOJ U nota bene yBUAETb 3TOT BbI-
BOZ,... VI3 pyK BCe 3TO BBIIAET, [71a30M YBUOUIb, a TOrA
U U3 TOJIOBHI BbINZieT. [lajblile HUKOMY He ITOKa3bIBaThb,
TIOTOM Ky[a-TO JeHeTCs, IPonajer...

Tax BOT, mpo MacTepa. Y KakZIoro CBOSI BUJEO0JIeHTa
pomana. [TosTomy Bajiga cienan mpaBUIbHO U TOJIBKO OM-
6JIEJICKYIO TeMY BbIIe/INIL... VIIu yoke He 6paThCs, a TOMbKO
4YUTaTh... Kak s CIblIajg OT YMHBIX JIIO[Iei, HEKOTOpbIe
poMaHsbl 065anaT nomurpaduueckum adHekToM: TOIBKO
JIJI1 YTeHUS y TopIlepa, OAVH Ha onyH. «JlokTop JKuBaro»,
«KusHb u cynpba» u, Bugumo, «Mactep u Mapraputan.

TPUBUAJNIBHOCTb Uro 1noxenat Dusrexy?
CoxpaHuTh cebsi, He moTepsaTh. Y IlacTepHaka ecTb
CTUXOTBOpeHMEe «BbpITh 3HAMEHUTBIM HEKPaCUBO»:
«... [lpyeue no xcusomy cnedy // Ilpoiidym meoti nyme 3a ns-
Ovio nadv, // Ho nopaxeHvss om nobedst // Tl cam He 00J1-
HeH omauuamo». M camoe enasHoe: «H donxieH HU eQuHOL
doaivkoli // He omcmynamacsi om Juya.

JTO camoe IJIaBHOe — COXPaHUTD cebs... Mbl, CTUIISITH,
B 58-59-M 6bUIM He TIPOTUB COBETCKOI CUCTEMBI. Mbl
IIPOCTO XOTeIN CKa3aTh: «Ofpamume HA MeHs BHUMAHLULE.
Bom 3mo nu4Ho s max 3aes3ule8aio ceoli 2ancmyK-cesedouxy,
U maxk s 3a4ecyl8aro c8oli Kok Ha bpuonuxe. MeHs ommemep-
me, 3amemesme, a He MOl hUOHepCKuUli ompsd, KOmopawli
Opy#HO cmpoem wazaem 8 obwee ceemsoe 6yoyujee»...
S ectpb. I am. Y ipu 3TOM ThI CaM OTBevaelllb 3a Bce. JIny-
HO TbI. UTO MOKellb cAeaTh JMYHO Thl, a He TBOI OoTpsA?
®du3Tex fasaj TaKyl BO3MOXHOCTb. VI B MOM BpemeHa 3TO
ObUIO CIUIOLIb U PSIAOM. ECITM ThI 3TOTO XOTEJ, €C/TM ThI ObUT
OTKPBIT JJI51 3TOTO.

«/Tymatime no-opyzomy, dymaiime uHaue».

KoHeuHO ke, cTapiuinii, yBaskaeMblil Ipyr Hy)XeH. 1y
MeHs1 ObUIM TaKue Opy3bs, u Ha Oustexe, u B YepHOro-
JIOBKe, criaci60 uM. IIyX BOJIbHOCTY, HOBBIX MIel Bcerma
6b11 Ha DuU3TEXE.

MAEM O, ceiiuac BpeMs liepeMeH, TpygHOe BpeMsi. CMme-
HIAVICh BCE KPUTEPUU OLIEHKU, HUKAK HE BHIOEPEM TOUKY
OTCYeTa U CUCTeMy KOOpAVHAT. Mieli HOBbIX HET, HMKa-
KUX — 3TO NevajabHO. BepHee, X MOMHO, TOJIBKO OHM Ha
YPOBHE «II€PBbIii KJIacC, BTOPasi YeTBEPThb».

U ewe, B HbIHEIIHEV CyeTe U KPUKE BKHO HE MPOITY-
CTUTb CUTHazbl cBepxy. OHM Tuxme. Bot kak y Iacrep-
HaKa, «yCasliuams 6yoyuezo 308». I caMoMy peliaTh, Kak
GBITH JajblIle.

InaBHOe, yuemy Hayumi Pu3rex: yxe uepe3 30 cCeKyHJ,
YyBCTBOBAaTb U 3HATh, C KEM Thl TOBOPUIIb, KaK U YTO,
1 KOPPEKTHO JIY IIOCTaBJIeHa 3a7ava.

®UBTEX Bcerna BHUMATEIbHO CIEXKY, KAKOW PeTUHT
y pu3TexoB cpeny MMUPOBBIX By30B U BCeraa ropopio, uTo
CaMblil Ty4IINIL By3 B MUpe — 3TO PU3TEX. 31

| cauTe miptru
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i - Zlokmop ¢usuko-mamemamuueckux Hayx. BoinyckHUK
y |; M®TH 1964 200a. Cneyuanucm 6 06aacmu 1azepHoti
I; . | CNeKmMpOoCKONUU MOJIEKY/l 8 KOHOEHCUPOBAHHOL
{ sl f ase. Hayumolli pedakmop u nepesoouux ¥ypHanos
ol ."“*E E ‘ il Poccutickoli akademuu HayK u Hay4HoIxX KHU2 Ha
o = aHeznuiicKutl A3siK.
" = | .

B noaBane
PdPusrexa

B 1966 roay KOpn BaneHTMHOBWMY [1eHWMCOB,
BbIMYCKHMK Dun3Texa 1959 roga, npoaeMOHCTPMPOBaTT
B NabopaTopun Kadpenpbl KBAHTOBOW OMTUKM

MOTW 2PpDEKT CUNBHOTO CYyXKEHMSA LLMPOKOMN

MOMOCHI IIOMUMHECLIEHLIMN MOHOB €BPOMMA B CTEK/E
NPW PE30HAHCHOM BO3OY»XKOEHUW Y3KUMU AUHUAMN
N3NYyYEeHMAa PTYTHOWM NaMMbl. 3Ta MMOHEPCKada

paboTa NoNoXKnna Havano Pa3BUTUO YaCTOTHO-
CEeNeKTMBHOW Ma3epHOM CNeKTPOCKOMMKM TBEPROOIO
Tena. 3a Npoleflune nonBeka ee Metoabl ObiNK
Pa3BUTbl BO MHOIMMX NabopaTopuax Mmpa 1 cemnvac
LLIMPOKO MCMOMb3YIOTCA A9 Pa3HO00Pa3HbIX
dyHOaMeHTanbHbIX U MPUKIaOHbIX MCCNegoBaHUMN,
OOoHako B Poccrm TO BblaatoLLLeeca OOCTMYXKEHME
MOTW He Nony4Ynno OOMKHOTO MPU3HaAHMA.

K coxxaneHuto, ga)xe HblHelHWe COTRPYAHMKM
Kadenpbl He 3HAtOT, UTO MMEHHO 30ecb 52 rofga Hasan
poaunach HoBag 06M1acTb OMNTUYECKMX MCCNeaoBaHUN.
B 3TOW cTaTbe 9 XO4y HAarNmoOMHNTb DU3TeEXY

O HEe3aC/Y»KeHHO 3abbITOM CTPaHKLE ero MCTOPUN.




Bnadumup
AnekcaHoposuy
Kusesno

fOputi
JleHucos

MAIJIEHbKAS JIAGOPATOPUSA —
BOJIbLUAY HAYKA
B 1964 ropy s 3akoHuMs1 ®u3Tex, 3alIUTUB OU-
IVIOM 10 OIITUYEeCKO AVarHOCTUKe IUIa3Mbl B TO-
kamake B OTpese maa3sMeHHBIX MUCCIeL0BaHUIA
WHcTuTyTa aToMHOI SHeprum uMmeHn Y. B. Kypua-
TOBA, U ObLT peKOMEHIOBaH B aclupaHTypy Ous-
Texa. Ho 51 pelmst 3aHSIThCS KaKOWi-HUOY b HOBOI
MHTepecHO dbyHIaMeHTaIbHOM TeMOil B COBpe-
MEHHOIi ONTHKe. 3a COBETOM o6paTuiicst K Bra-
IumMupy AnexkcaHgpoBuuy Kusemo — 3am. 3aBe-
Iyolero Kadbemapoit KBAHTOBO OonTUkM MOTU.
3aech MHe OYeHb IoBe3J10. Bnagymup AnekcaH-
JPOBUY BHMMATEIbHO CIeIW/ 3a IUTepaTypoi,
ObUI B Kypce HOBbIX, HepeIlIeHHbIX TPOOIeM B OTI-
TUKE U MIPeIJIOKUI MHE aKTyaJIbHYI0 TEMY [JIS
KaHAMAATCKOM AyccepTalyum: UCCaeL0BaHNe MPY-
POIIbI Y3KUX JIMHUIA B 9JIEKTPOHHO-KO/IE6aTETbHBIX
OIITUYECKMX CIIeKTPaX MHOTOATOMHBIX MOJIEKYII
NIpM HU3KUX TeMIlepaTypax. Sl Hayasl ucciefoBa-
Hus B mogBasie JlabopatopHoro kopmyca MOTU,
rae yxke paboTanu IBa BbITyCKHMKA DusTexa:
Opuit Jenmcos u KOpuit Kpacunos. Oba 3aHuMa-
JIXCh CIIEKTPOCKOIIMEl peIKO3eMeIbHbIX MOHOB.
Takum ob6pa3om, yxke B Hauase 1960-X romos
B HEOOJTBILOI ONITUYECKOI TabopaTopun dustexa
MU3YYIUCh ¥ MOHBI, U MOJIEKYJIbl B TBEPAOM Telle
MPU HU3KUX TeMIlepaTypax. DTy paboThl MOJIO-
SKMJIY HAvuaJlo Pa3BUTHIO CeJIeKTUBHOM JIa3epHO
CIIeKTPOCKOIUYM MOHOB U MOJIEKY/ B aMOP(HBIX
Y KPUCTAJNIMYECKUX MaTPULIaX.

BE3 JIA3EPA
IOpuii [leHncoB n3yyan MUTPaLUIO SHEPTUM MEX-
Iy MOHaMM €BpOIMS B JIa3epHBIX CTeKJIax, aK-
TUBMPOBAHHBIMM peIKO3eMeJIbHbIMU MOHAMM.
Hapo ckasatb, uTo B 60-e rombl Ha dusTexe He
ObIIO HMKAKMX JIa3€POB JIJIs1 BO3OYKIEHS JIIOMU-
HeClLeHLIMM MOHOB M MOJIeKYJI, ¥ CTaHJapTHBIMU
MCTOYHMKAMM CBETA ObUIM ra3opaspsaHbie PTYT-
Hble ¥ KCEHOHOBbIE JIaMITbI.

OpHako, 3aayMaB OCYLIeCTBUTh Pe30HAHCHOe
MOHOXPOMAaTHUYECKOe BO30OYKIeHVe JIIOMUHEC-
LIEHIIMY IOHOB €BPOINSI B CTEKJIe AJ15 yCTpaHeHUS
HEeOJHOPOJHOTO YIIMpPeHUsI CieKTpa, [leHMCOB Cy-
MeJ1 060iTUCh 6e3 j1asepa, MCIONb3Ys IJIST STOTO
y3K1e JUHUM U3TyUyeHUs PTYTHOI JIaMIIbl, KOTO-
pble Jieska/ii KaK pas B 00/IaCTy ITOJI0CHI TOJIOIIe-
Hus eBporus. VI B Mae 1966 roma oH 0GHAPYKIUI
3(dexrT CUIBHOTO CYsKeHUS IIN-
POKOI1 TIOJIOCHI JTIOMUHECLeHIIUN
€BPOINS ITPU TAKOM Pe30HaHCHOM
BO30Y>KIEeHNUMA.

HenncoB u Kusenp HanpaBu-
JI CTaThlo B KypHan «OmnTuka
U CIeKTpocKomnusi». OgHaKO Heo-

OBIYHBIN pe3y/nbTaT IOHAYATy BbI3BaJl HefoBepue
pelleH3eHTa — 3aM. [JIaBHOTO pelakTopa KypHaJia
[Tetpa ®eodumaoBa, KOTOPIN MTO3BOHMIT MuXaniry
laslaHUHY U BBIpA3UJl COMHEHNE B KOPPEKTHO-
CTU 3KCcrepumMeHTa. Muxamii l'anauuH — riaBa
PYCCKOV IIKOJIbI JIIOMUHECLeHLIUY, 3aBeIYOLINIA
nabopatopueit moMuHecHeHuuu B ®VIAHe —
Mperno/aBa Toraa Ha kadenpe obieit huUsmMku
M®TU. OH nipuiien B ONITUYECKYIO JTAO0PaTOPHIO
du3Texa 1 yoenmics: B JOCTOBEPHOCTM SKCIIePU-
MeHTOB. PaGoTa 6bl1a ommy6imukoBaHa B 1967 romy
(10. B. IlenucosB u B. A. Kusenpb, OnTHKa U Crek-
Tpockonus, 23,472 (1967)).

IT0 6GbLT MEPBbIl B MUPE SKCIEPUMEHT, KOTO-
PbIii IPSIMO IIOKa3aJl, YTO CIEeKTpaabHOEe pa3pe-
LIeHMe ONTUYeCKUX UCCIeL0BaHMI TBePAbIX Tell
MOYKHO YBeIMYUTb Ha MHOTO MOPSILKOB, OIIpese-
JISeMbIX OTHOLIEeHVEeM HEOSHOPOLHO U OFLHO-
POIHO IVIPYUH CIIEKTPAIbHBIX JIMHUIA. TaK B 11O -
Basie JlTabopaTopHOTro Kopiryca du3Texa poaniach
B Mae 1966 roga cenekTMBHAs CIEKTPOCKOINS
TBEPIOrO Tesa.

JleT uepes MATHAALATb B JIGHMHCKO OMO/IM-
OTeKe s B3SI71 KHUTY u3gaTtenbcrBa «lnpuarep»
1981 rozma ¢ 0630pHBIMM CTATHSIMU 10 JIa3€PHOI
CIIEKTPOCKONMY TBepAbIX Tesl. CMOTpio, MapBuH
Be6ep (M. J. Weber), n3BecTHbIIf aMepUKAHCKMIA
YUeHbIN, MUIIeT, UTO MMOoHepcKasi pabora 6bl1a
caenaHa JJeHmucoBbiM M Kusemem. MeHs1 Takasi
pazmocTb oxBatwia! iny ¢ KHUroi 1o OrpoMHOM
JecTHULe «JIeHMHKM» BHU3, & HABCTPeUy IOJ -
HumMaetcsi Kuzenb. «Bragyumup AnekcaHgpoBuy,
cmotpuTe!» OH O6BUI MOpakeH. I eMy OTKPBUI
I71a3a, a Ipouuio MHoro Jyet! To ecTb OH cam He
OLIEHWJI 110 IOCTOMHCTBY BaKHOCTh 3TOM PabOTHI.

3a mpolleye nojiBeka MeTo[, CeleKTUBHO-
TO JIa3€PHOT0 BO36YKIEHUS TIOMUHECIIEHIUNA,
KOTOPBIN IIOJNIYUYMJI B aHIJIOS3bIYHON IUTEpa-
tType Ha3BaHue fluorescence line narrowing
(FLN), 6611 pa3BUT BO MHOTUX JIaO0OPaTOPUSIX
mupa. OH obecrneunBaeT MpeneabHO BbICO-
KOe CIIeKTpaIbHOe pa3pelleHue, KOTOpoe Ha
5-6 MopsoKOB MpeBbILIAET pas3pelleHue mpu
HEeCeJIeKTMBHOM BO30YKAEHUY U TO3BOJISIET [0-
CTUYb IIpefebHO Y3KOJ eCTeCTBEHHOV MIVPUHbI
OIITUYECKON JUHUU. DTO OTKPBIJIO OTPOMHBIE
BO3MOYXHOCTH 111 TOHKMX CIIEKTPaIbHbIX MCCIIe-
JIOBaHMI MOJIEKY/I ¥ MOHOB B KPUCTA/VINYECKUX
1 aMmOp(hHBIX MaTPUIIAX.

B 60-e roabl Ha PusTtexe He 6biNno
HMKaKMX J1a3epoB AN BO36yaeHuUn
JIIOMMHECLIeHLIMM MOHOB U MOJIEKYnN
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SA HAYKY 2 MCTOPINY

Pa3nuuHble MPUJIOXKEHUS 3TOTO MeTo[a pac-
CMOTpEHBI B psifie 0630pOB U KHUT, B YaCTHOCTH,
B MOeM HeJlaBHeM 0030pe B I00MJIe/fHOM BBIITyCKe
«100 net xxypHany “Ycrexu GuU3MUECKUX HAYK »
(M. H. Canoxxuukos, YOH, 188, 409 (2018)).

TAKOIO HE MOXKET BbITb!

B TO ke Bpems, korga [IeHuCcOB 3aHUMAJICS CIIeK-
TPOCKOITMEN MIOHOB €BpOINS, s cobpast B 1964 romy
YCTAHOBKY B COCeHeV KOMHATe JJIs1 U3y4eHUs
CIEKTPOB JIIOMMHECLIEHIIY apOMaTUYECKUX YITIe-
BOJOPOIOB B apadHOBIX MATPUIIAX IIPY TEMITe-
paType KumneHus sxuaxkoro azora 77 K.

CrieKkTpspl NOIVIOIIEHUST U JTIOMUHECLEHIUN
9TUX MOJIEKY/ISIDHBIX KPUCTAJIOB COCTOST U3
Y3KUX JTUHUI, B OTJINUME OT OOBIYHBIX IUPOKO-
MOJIOCHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYII,
KOTOpbI€ paHbllle U3y4alauCh B APYIUX PacTBO-
putensx. Takue CIeKTPbl BIiepBbie HAGIIOqA-
nuch B naboparopuu llmonsckoro. B 1963 romy
Teopetuku Kapn Pe6ane 1 Bragumup XusKHSIKOB
MpeATIONOXWIN, UYTO Y3KIe TMHUU COOTBETCTBYIOT
6ec)OHOHHBIM 37IeKTPOHHBIM I1epexoiam B MO-
JIEKYJISIPHBIX LIeHTPax.

ITocie HECKOMbKUX JIET UCCAeIOBaHMIT CBOIICTB
Y3KUX JIMHUI JIIOMUHECIeHLIIMM apOMaTUyeCcKux
YIJIEBOLOPOAOB B MapaduHax s BliepBble TTOKa-
3aJl, UTO 5TU JIMHUU OEeVICTBUTEIbHO SIBJISIIOTCS
6econonnpiMu auausiMu (BOJI), Tak Kak TeM-
rnepaTypHbie 3aBUCMMOCTU UX MHTeErpaabHOM
MHTEHCUBHOCTH, LIMPUHBI U TIOJIOXKEHUS XOPOIIO
onucoeiBaloTcs Teopueit BOJI, pa3BuToii amepu-
KaHCKUM TeopeTukoMm IuHom MakKam6epom
(Dean McCumber) B Bell Telephone Laboratories
TSI OTTMCAHMS IIUPUHBI U TTONIOKeHYST 6echOHOH-
HbIX R-IMHMIT B CTIEKTpaX JTIOMUHECLIEHITUM pyOou-
Ha. [Ipu 3TOM 5 Takke yuesn U crenuduky Mmose-
KYJISIPHBIX KPUCTA/IZIOB: B&KHYIO POJIb JIOKAIbHBIX
KoJIe6aHMt 1 aHTaPMOHM3Ma KoJIeGaHuIA.

Hanmo ckasaTh, UTO mpefcTaBiaeHUs: o bec-
(boHOHHBIX TIepexofax B MPUMECHBIX IIeHTpax
B TBEPZOM TeJle CTa/IX Pa3BMUBAThCS B TeOpeTHYe-
CKMX paboTax Jniiib B Hauajie 60-x rogos. becgo-
HOHHBI 3/IEKTPOHHBIN [Tepexo IIPOMCXOIUT 6e3
U3MeHeHus uncia GOHOHOB (KBAHTOB KOJIeGaHMiA
MaTpHUIIbl) B IPMMECHOM KpUCTasie, U IO3TOMY
€My COOTBETCTBYIOT OU€Hb y3KUe AeIbTaobpas-
Hble pe30HaHCHbIe BOJI B ciekTpax Mor/ouie-
HIS ¥ IIOMMHECHeHIMM. B o611eM ciayuyae Haps-
ny ¢ 6ecOHOHHBIM ITepPeX0a0M HaOIIOAAI0TCS
¥ MHOTO(OHHBIE TIePEXO/IbI C BO36OYKIEHMEM UITH
MomioneHeM GOHOHOB, KOTOPBIM COOTBETCTBY-
10T MKpPOKKe HoHOHHBIe 1mosnock (DIT).

TeopeTuuecknii OLHOPOLHBIN CIIEKTD (CIEKTP
OT[IeJIbHOTO IMPUMECHOIO I[eHTPa) B 06J1aCTU
97IeKTPOHHOTO Mepexofa COCTOUT U3 y3Koii BOJI
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u mmpokoy @II, pacnonokeHHO ¢ BbICOKOYA-
CTOTHOM cTOpOHBI OT B®JI B crekTpe MOIIO-
LeHMS M HU3KOYACTOTHOVM CTOPOHBI B CIIEKTpe
moMuHecueH M. OTHOLIeHNe MHTerpaabHOM
MHTeHCUBHOCTU BDJI K mHTEeHCcUBHOCTH BDJI +
@II onpenensieTcst CUIOM 31eKTPOH-(DOHOHHO-
ro B3aMMOJECTBUS U OMUCHIBAETCSI GaKTOPOM
Hebasi—Bannepa.

PeanbHble ONITMYECKME CIIEKTPBI BCETLa He-
OAHOPOJLHO YIIMPEHBI U3-3a HECOBEPLIEHCTBA
MaTpULbl, IPUBOASILEr0 K CTATUCTUUECKOMY
pasbpocy uactor BOJI. HeomHOpoaHast mMpuHa
MpeBBIIAET OLHOPOAHYIO LIUPUHY UUCTO- JNIEK-
TpoHHOV B®JI mpu TemnepaType >XMAKOTO Teust
Ha HEeCKOJIbKO MOPSIIKOB U B KPUCTA/LJIaX COCTAB-
nstet 0,1-10 cm~!, a B amopdHbIx Tenax — 100-500
cm L

Ceityac Bce 3TO XOPOIIO U3BECTHO, a B 60-e rofipl
3TO HY)XHO OBbUIO JOKA3aTh 3KCIIePUMEHTATbHO.
BonbuMHCTBO (GU3KUKOB, PAGOTAIOIINX B 3TOI 00-
JIACTY, JOJITO He MOIVIM IIPUHSITh HOBbIE KOHIIEII-
LMY TEOPUM CIIEKTPOB ONTUUYECKUX LIEHTPOB, HE
MOIJI [IOHSITb, YTO 3TO 3a TaKye CTPaHHbIe, OUeHb
y3kue 6ecroHoHHbIE JMHUU. [oBOpMIN: «Takoro
He MOXeT ObITh! Beib puMecHbIe LIeHTPbI B3au-
MOZENCTBYIOT C MaTpuLeii!»

3ameuy, UTO y)Xe B MEePBbIX SKCIIEPUMEHTAX
B 1964 ronmy mo ucciefoBaHUIO CIIEKTPOB JIIO-
MMHECLIEHIIMM apOMaTU4YeCKUX yriIeBOLOPOL0B
B pactBopax Impu 77 K s1 06Hapy>kuin MeJjieHHOe
NajieHye MHTeHCUBHOCTY IIOMMHECLEHIIMA B IIPO-
1ecce Bo36yskaeHMs. BbIIO SICHO, YTO 3TO BHI3BAHO
KaKo¥-TO 06paTUMOii GOTOXUMUYECKOI peaKiiy-
eif, UHAYIIMPYeMOIi B MOJIEKY/IaX BO30YKIAIOLIM
cBeToM. B 1974 ropy, 3T0 siB/ieHMe 6bIIO UCTIONb-
30BaHO JJIS1 BBDKUTAaHMSI IIPOBaJIa B CIIEKTpax Io-
ITIOLeHMSI MOJIEKYJI B MaTpULax y3KOii J1a3epHOii
JIVHUEN NPy TemIlepaType XuaKoro remus 4,2 K.
Tak BO3HMK MeTOZ, BBDKUTaHUSI CIIEKTPATbHOTO
NpOBaja, KOTOPBIN CTal BTOPBIM BapMaHTOM Ya-

S et

YcmaHoska

019 cenlekmugHol
1a3epHoll cnekmpo-
cKonuu Mosiekyn
npu memnepamypax
4,2-300 K.



CTOTHO-CEJIEKTUBHOJ J1a3epHOV CIIEKTPOCKOIIUY
MOJIEKYJI ¥ VOHOB B TBEPIOM TeJl€.

IMTocte OKOHYAHMS ACIMPAHTYPHI ST ITPOFOIKAI
MCCIeIOBaHMS IO CIIEKTPOCKOTINY 6echOHOHHBIX
11epexof0B B MHOTOaTOMHBIX MOJIEKY/IaX B TeUe-
HMe MHOTMX jeT u B 1980 rogy co3gas nBe yHU-
KaJIbHbIe YCTAHOBKY JJ151 CeJIeKTMBHOM J1a3epHO
CIIEeKTPOCKONMYM MOJIEKY/ B LIMPOKOM AyMana3o-
He TemnepaTtyp ot 4,2 K go 300 K ¢ Bo36yxme-
HMeM JIIOMMHEeCI@HIIMM Jla3epaMy Ha KPacUTeNsIX
C IUIaBHOJ NepeCcTPOMKONM YacTOThI B IIMPOKOM
JIuara3oHe.

Ha 3Tux ycTaHOBKax, COCTOSIIUX U3 CAMBIX
COBpeMeHHBIX JIa3epOB, MOHOXPOMATOPOB, re-
JIMeBBIX KPUOCTATOB ¥ BUAMKOHOB, MOSI TPYIIIa
MIPOBOAM/IA MHTEHCUBHBIE MCCaenoBaHus GyH-
JaMeHTaJIbHbIX TPUHILIUIIOB CEeJIeKTUBHOI Ja-
3€pHOI CIIeKTPOCKOMUY MOJIEKYI B MaTpuilax
U ONITUYECKUX CBOMCTB OMOTEeHHBIX TOpOUpU-
HoB. C 1985 rofa st mpog oK 3T UCCIeT0BaHNS
B ®1AHe y Hukonas I'enHagueBsnya bacosa npu
nonaepsxkke Muxamna [Imurpuesuua l'aaHnHa.

B HacTosiiee BpeMs celieKTUBHOE JIa3epHOe
BO30YyKAeHMe JTIOMUHEeCLIeHIIUM U BbIKUTaHME
MIPOBAJIOB SABJSAIOTCS Hanbonee 3hHEKTUBHBIMU
ONTUYECKMMY MeTOJaMM UCC/IeJOBaHUS TBEPIBIX
TeJl C MAaKCUMaJIbHO BO3MOYKHBIM CIIEKTPAIbHBIM
paspelieHMeM, IMMUTUPYEMBIM JIUIIb eCTeCTBEH-
HOI1 IIMPUHOIi ONITUYECKOM 6echOHOHHOI TMHUN.
O6a 3T MeToza ObLTM OTKPBITHI B Halllelt CTpaHe.
CHavasna Jlenucos u Kusenp B MOTU BnepBoie
poeMoHCTpupoBaiu B Mae 1966 roma addext
yCTpaHeHUs] HEOSHOPOJHOTO YIIMPEHUSI CIIeK-
Tpa JIOMUHEeCLIeHI[MY MOHOB B CTeKJIe MPU MO-
HOXPOMaTUYECKOM pe30HaHCHOM BO30YyKIeHUN.
A 3aTeMm, BoceMb JIeT CITyCTsl, B 1974 rogy B 9KC-
TepMMeHTax C Ja3epHbIM BO3OYKIeHMeM JIIOMU-
HeCI[eHLIMY MOJIeKY/I 6bII0 OOHAPYKEHO SIBJIeHME
BBDKUTAHUS CTAOWIBHBIX MPOBAJIOB B CIIEKTPax
rornoueHus B IHCTUTyTe criekrpockonuu B Mo-
ckBe 1 MHCcTUTYTE DU3uku B Tapry.

DTU METO/IbI TO3BOIMIIN USYUUTH PA3HOOOpa3-
Hble PM3UYecKyue MPOIecchl, TPOUCXOASIIIe
B HEYIOPSIOUEHHBIX TBEPHABIX TelaxX, KOTopbie
HEBO3MOXXHO MCCJIeIOBaTh OPYTUMU OINTHUUE-
CKMMM MEeTOJaMM, TaK KaK OHU CKPBITHI O0/Ib-
UMM HEeOSHOPOAHBIM YIIMPEeHUEM ONMTUUECKUX
criekTpoB. K TakuM mpoiieccamM OTHOCSITCSI MU-
rpauusi 3MeKTPOHHOM SHePruu B TBEPIbIX Telax,
ontuyeckas nedasmpoBKa JMEKTPOHHBIX COCTO-
SIHUIA, KonebaTenbHas peslakcalysl U CIIeKTPaib-
Hast quddy3uss MoeKyT U MOHOB B aMOPGHBIX
U KPUCTAJUTMYECKUX MaTPUIIAX, TIOKATU3ALIMS K-
CUTOHOB B TOHKMX IMOJIMMEPHBIX IUVIEHKax U Jp.
VHTepecHble MPUKIIATHbIE UCCIETOBAHUS CBSI-
3aHbI, B YaCTHOCTH, C CO3LaHUEM CIIEKTPaIbHO

NaMsTH C OUYeHb BbICOKO IIJIOTHOCThIO 3aIIUCU
MHGbOPMaIVK U CTAGUIM3aIMeN YaCTOThI Ta3€POB
MeTOAO0M BbIKUT'aHMS IIpOBaJia.

NMOYEMY 3ABbI/IN?

MeTonbI IOCTOSIHHO COBEPILEHCTBYIOTCS C Pa3By-
THEM JIa3epPHOI TeXHUKU, CUCTEM [eTEeKTUPOBa-
HUS CBETA U COBEPILIEHCTBOBAHMEM IepecTpanu-
BaeMbIX OLHOMOJIOBBIX JIa3€POB C UYpe3BbIYaliHO
Y3KOI1 IMHMeli TeHepalyuu, Y UX PUIOKEHUS IS
MCCIeI0OBaHMI TBePAbIX TeJl IPOAO/IKAIOT PACLIN-
psThbcsl. K coxkaneHnio, He TOIbKO CAaMy 3TU MEeTO-
IIbl He TTOIyYU/IM HUKAKoro passutusa B MOTU,
HO JaXe HUKOMY He M3BEeCTHO, UYTO CeleKTUBHAs
CIEeKTPOCKONNS TBEPLOTO Te/la POAWIACh UMEHHO
Ha ®u3sTexe 52 roga TOMy Ha3aj.

B ueMm ke npuunuHa? ITO CBS3aHO C HECKOIbKMU-
MM 06CTOSITE/IbCTBAMMU.

Bo-nepBsix, FOpuit [leHNUCOB U ero pyKoOBO-
outenb Banagumup Kusenb He mpuganu cBoeit
pabore IOMKHOTO 3HaUeHMsl. KOHeUHO, 3Ty BbI-
JaIyocs paboTy HY)KHO ObUIO OITyOIMKOBaTh
B XXypHase «IluceMa B JKOTD», a ewe syuire —
B Physical Review Letters. Ho aBTOpbI He cTain

ABTOpbI HE CTaJ/IU «WWyMeTb» Nno ee
NoBOAY U peK/laMMpoOBaTb, He NbITaIUCh

pacnpocTpaHUTb NOAOGHbDbIE 3KCNEePUMEHTDI

Ha Apyrme MmoHbl U MOJeKy/bl
|

«ITyMeTb» 110 ee MOBOAY U PeKIaMMpOBaTh, He
TIBITA/INCh PACIIPOCTPAHUTD MOILOOHbBIE IKCIIEPU-
MEHTBI Ha JpyTr¥ie MOHBI Y MOJIEKYIbl, KOTODbIE
MpUAanyu 66 YHUBEPCATbHOCTb METOLY.

Bo-BTOpBIX, CHEKTPOCKONUCTBI B APYTUX UH-
ctutytax B CCCP, KoTopble 1o3:xe, B 1970-e ronbl
CTajIu 3aHMMATbCS CelIeKTUBHOM JIa3ePHOM CIIeK-
TPOCKONMEN MOJEKyl, fefaaau BUA, YTO UM 3Ta
paboTa HeM3BeCTHA, M HUKOTA He CChUTAIUCH Ha
Hee KakK Ha MMMOHEPCKYI0 B CBOeli 06/1acTu.

B-TpeThux, nanpHeiniee pa3BuTue Halpasiie-
HMs TpebOBasIo J1a3epoB C IJIAaBHOI MepecTpoit-
KOJ 4aCTOTbI U3JIy4yeHUs, KOTOpbIX Ha dusrexe
TOorga He 6bL10. He ObLIO M XKUIKOTO eIV OIS
oxjaxkaeHus: 06pa3IoB, 06eCIeunBaIIero mo-
JydeHue ropaszao 6osee qeTaabHOM MHGOpMAaIn
06 1X ONTUYECKMX CBOMCTBAX.

Ho xoTs 3TO 6bLT €AMHUYHBIN SKCIIEPUMEHT
C OUeHb yIAYHO MOJA0OPaHHBIM OOBEKTOM, —
MMEeHHO B 1966 rony 1 uMeHHO Ha ®ustexe po-
JWIach CeleKTUBHAS JIa3epHasl CIIeKTPOCKOIMS
TBEPIOTO Tea. V1 3TOT GaKT IOCTOMH 3aHeCeHUs
Ha [MOYeTHbIe CTPaHULIbI UCTOpUM DuU3Texa. su
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SA HAYKY 2 PASBEOP NOJIETOB

YEJTOBEK-MYPA ’
U KBAHTOBAA sl
OUSUKA g/

KnHoBceneHHasa Marvel — 310 20 cyneprepomcKinx
dUNIBbMOB, 0ObeaMHEHHbBIX OOLLIVIM CIOXKETOM

M nepcoHa)kamu. NocneaH Ha OaHHbIM MOMEHT —
«Henoeek-mypaBel 1 Ocar, BbllLUeallni Ha SKpaHbl B MONE.

B dunbmMe nokasaHbl TEXHOMOMMK, yMetoLlme yBENMNYMBATD

M YMEHbLLIATb BM/10Tb A0 KBAHTOBbLIX PAa3MepOoB OOMa, MaLUMHbI
M Oaxke ntogen. A Takke cyreprepon HYenoBek-MypaBen

(He nyTaTb ¢ YenosekoM-naykom!) n Oca, ocBOMBLLME

VX Ons 60pPbObI C MPECTYMHOCTLIO. B oTinyme ot gpyrx
OUNBMOB PPaHLLU3bLI, FOE TEXHONOMMW NOAAIOTCA 3DUTERIO

6e3 0ObaACHEH WM, 30eCb aBTOPbLI MbITaIMCh MOABECTA HeKyB\. ‘4 .
HaykoobpasHyto 6asy nog npomcxoasdilee. I'Ionqunox)TaK - “

cebe... NpuryeM CcLEeHapPUET 3TO, MOXOXKe, MOHKMaT, O qg .
CBUOETENbCTBYET XOTA 6bl MPOHUYHaga dpa3a MaBHOrd reposk
«A 0653aTeNBHO MOBTOPATL CNOBO “KBaHTOBLIN” Yepes'pas » . /1._., -

~. \,_.

CBELLb MEHS U BbINENA MEHA

'l
B KMHO: ['epoyt 3aIpoCTO YMEHBIIAIOT aBTOMO- B M»M3HM: Brl )XIanyu 3T Tpu 3aBETHBIX CI0BA: «3aKOH COXpaHEeHUs
OWIV U Taske MHOTO3TaXKM, a IOTOM YBEIUYM- MacChl». Macca He MOXET B3SIThCS HMOTKYZA Y HE MOXET IIPOCTO TaK
BaloT 06paTHO. OMMH U3 TIePCOHAKEI TIEPEBO3UT  MCUE3HYTh. [I0TOMY Macca yMEHbIIEHHOTO 3/IaHUs OYIET TO Ke, UTO
3[laHNe, CJIOBHO YeMOJIaH Ha KOJIECUKaX, a aBTO- Y 6Gosbiioro. I[IoBo3uTe-Ka Ha KoJlecuKax «xpymeBky»! Ho 13 uero
MOo6wmIM epeHocuT B pyTisipe. Bosee Toro — oM Takoit Jom Gymet caenaH? Eciu o BbICOTe, MIVPUHE U IJIMHE 3/a-
YMEHBIIAIOT IVIABHOTO Te€POsi 0 Pa3MepPOB, MEHb- HME YMeHbIIUTCS XOTs 6bI B 20 pas, To ero o6bem — B 8 000 pas.
1IYX, Y4eM aTOMHOe S1po! Bo cKO/TBbKO e HOMKHA BO3PACTy IVIOTHOCTD €rQ MaTepuauioB? beTox
IIOTHOCTBIO TTOpsiaKa 2 000 Kr/M3 PeBpaTUTCS B HEUTO UyHOBUIIHOE
C IVIOTHOCTBIO B 16 MJIH KMJIOTPAMMOB Ha Ky6omeTp. HeifTpoHHbIE
3Be3[bl ObI He/aTh M3 TaKoro 6etoHa! Ho HM omgyH MaTepyuaa HEBO3-
MO3KHO CkaThb B 20 pa3. [Ipy OrpOMHBIX JaBIE€HUSIX U3MEHEeHVe 00beMa
MaTepuaaoB COCTABIISIET e[IBa JIY Mapy MPOIEeHTOB, fajee yke UAeT:
paspylieHne KpUCTAIMYECKO CTPYKTYphI. [laske eciu Mpearono-
SKUTb, UTO JTUIIHSSI Macca yAajaseTcsl B OKPYXKawILyo cpeny (61aro-
Jlapsi KakoMy IIpolieccy?), a Ipu yBeIMUYeHUY JOMMUKa — HabupaeTtcs
13 BO3yxa, TO MoJlyyaeTcs Jiaka. Torma mpyu yMmeHbIIeHUN 30aHus
BOKPYT HEro o6pasyeTcst 06/1aK0 13 CUIMKATOB (BPeIHbI [IJIsT BObIXa-
il Husi!), KOTOpPOE TOJIICTBIM CJIOEM ITbUTM ITOKPOET BCe BOKPYT. A MpU yBe-
¢ omnnren JIMYEHVY OHO HAYHET BbICAChIBATh HEOOXOAVMbIE MAaTEPUAIIBI 3 BO3-
IlyXa MTHOBEHHO. BOKpyT 3maHust o6pa3yeTcsi BaKyyM, Kyzia TYT ke
YCTPEMUTCS yparaHHblii BeTep. YTO YK TOBOPUTH 00 YMeHbIIeHUU
YesioBeKka-MypaBbsl 10 pa3MepoB aTOMHOTO siipa. Eciy mpuHATH aya-
Metp simpa 3a 10715 M, TO TVIOTHOCTD MepCcoHaska mpeBbicuT 10% Kr/m>.
ITO y)Ke He HEMTPOHHAs 3Be37a, a BIIOJIHE cebe uepHas Apipa.
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Oca» (2018) © Marvel Studios

-MypaBes 1

Kaapbl 13 puibma «Henosek

B KMHO: B X0l HeyauHOro KCIIePYMEeHTA [0 OTKPBITUIO «ITyTU

BEYHOE CUSHME
KBAHTOBOIO PA3YMA

B KMHO: M03ry IJITaBHOTO Teposi U sKeHIUHBI,
Momnasiieil B Cy6aTOMHBINI MUP, KBAHTOBO
3aMyThIBAIOTCS, GIarogapsi Yemy OHU MOTYT
06MEHMBATHCSI MBICJIIMU U TaKe YIIPaBJISITh
CO3HaHMEM JpPyT Apyra. «Baiiy Mo3ru KBaH-
TOBO 3aIyTaJMUCh G1aromapsi MO3HEPOBCKUM
MOJIeKyJIaM B BalllMX MO3TaxX», — TOBOPUT
IJIaBHBIN GU3UK.

B >XM3HM: J11307, OTChUIAET K «<KBAaHTOBOMY
CO3HAHMIO», MAPTUHAIILHOMY HaIlpaBIeHUIO
HayK!, COIJIACHO KOTOPOMY, TaK Kak Hallu
MO3TU COCTOSIT M3 aTOMOB (YAVBUTEIbHbIN
(axrT), TO 711 HUX MPUMEHUMBI pa3INUHbIe
3 dekrTsl 13 KBaHTOBOM Gu3MKY. [IoHaUaTy
K «<KBAHTOBOMY CO3HAHUIO» OTHOCUJINCH
cepbe3Ho, a Pomkep [leHpoy3 gake Hammcasn
KHUTYy «HOoBbI yM KOpOJIsi», HEOLHOKPATHO
PaCKPUTUKOBAHHYIO BIIOC/IEACTBUN. B huibme
C 3amyThIBaHMEM Cpa3y HECKOJIbKO IIpO-
671eM. Bo-TiepBbIX, [/l 3aITyThIBAHUS YaCTUI]
MCIIOb3YIOTCSI CJIOKHbBIE TIPOLIeAYphI, KaKue
SIBHO HEBO3MOSKHO IPOJEIaTh C JBYMSI MO3-
ramu. Bo-BTOpBIX, 3alyThIBaHME MTPeIIosa-
raeT U3MeHeHVe COCTOSIHVS ONHOM YaCTUIIbI
MPY U3MEHEHM COCTOSTHMS IPyroil — O mepe-
Jaye MbICJIel 3/1ech peun He UeT. B-TpeTbux,
MO3T — 9TO He JJabopaTopusi CO CBEPXHU3KUMMU
TeMITepaTypaMi 1 BEICOKMM BaKyyMOM, U TaKe
BO3HUKHYB, JTIOObIE CBSI3aHHBIE COCTOSTHUS Pa3-
pyIIaTCs MPaKTUYeCKY MTHOBEHHO. U 3mech
BO3HMKAIOT «MOJIeKy/IbI [I03HEpa», MOCIeTHSIS
HaJexa «<KBAHTOBOTO CO3HaHMSI». «MomeKyra
[Tosnepa» — aro komuiekc Ca,(PO,),, yacTh
rUApPOKcoammaTuTa Kaabius. B 2015 romy
MaThio Oumniep omy6imkoBan B «Annals
of Physics» craThio «Quantum cognition:
the possibility of processing with nuclear spins
in the brain», B KOTOpOJt ITOKa3bIBAET, UTO IBA
kiacrepa [To3Hepa MOTYT GbITh 3aITyTAHHBIMU
JIOBOJIbHO JOJITO ¥ PabOTaTh KaK «KBAHTO-
Bble KyOUTbI» B «KBAHTOBOM MO3Ty». OmHaKO
Ha JAaHHBIII MOMEHT 3TO BCErO JIMUIIb Kpacu-
Bas rumnorte3a. Ho oTMeTum, 4TO co3gaTenn
(mibMa — Ha OCTpMe HOBBIX BestHUI B (hm3uKe!

B KBAHTOBBI/I MMp» MajeHbKas OeBOYKA II0Jydmia PeaKylo CIIO-
cobHoCTh. CBSI3b MEKAY MOJIEKYJIaMi €e Tejla MOXeT 0ciabeBarh,
a [IeBYIIKa — IPOXOOUTh CKBO3b CTeHbI. YIOOHO, OMHAKO PamOCTU
repoyHe CrIoCO6HOCTD He JOCTaBJIseT.

B »m3HM: Yenosek, faxe YenoBek-MypaBei, COCTOUT HAa 3HAUUTEIIb-
HBII TPOIIEHT 13 BOAbI. YTOOBI pa30pBaTh KOBAJIEHTHBIE CBSI3U B MOJIe-
KyJIe BOIbI, HE06XoauMo B cpeqHem 3aTpatuTb 900 KK Ha Mosib. OnuH
MOJTb BOZIbI MUMEET Maccy B 18 T, Torna, uToObI TOPBATh BCE CBSI3U B TEJIE
yeyioBeka Maccoii 70 Kr (IpeAIioaoKMUM J1J1S1 IIPOCTOTHI, YTO OH TOJBKO
13 BOZbI COCTOUT), MOTpedyeTcs 3,5 muipy Ik sHepruu. Tak Kak yeno-
BEK ropaszo cJoKHee, ueM 70 KT BOJIbI, TO SHEPTMY HY)KHO ellie GOJblIIe.
Ecu feBymika He HOCUT C COO0M KapMaHHbIN SIePHbIN PeakTop, Kak
IIPYTOit TepcoHax BceneHHO Marvel, JKene3Hslit YenoBek, TO CTOIBEKO
SHepruu eii MpocTo HeOTKyna B3sTh. He roBops yke 0 TOM, 4TO IIpu
JUCCOLMalMM BCeX MOJIEKYJI B ee Tejle OHa IIPOCTO He CMOJKET JKUTb.

B CYBATOMHOM MUPE

OBI OIIpefe/INTh MeCTOHAXOXKAeHe TePOUHM, TTOIaBIlie)
bl MID, €e MY>X CTPOUT OTPOMHYIO YCTaHOBKY. U Taku
Hble cBemeHs1! Ho TO/bKO «Ha ABa 4yaca, IIOTOM BOJIHBI
TV CMECTST KOOPIMHATY,

IOLlJAIA pa3 orpenennTb

2OTIPEIeNIEHHOCTI
E@iv repouHs HACTOIBKO MaJia,

CTBYIOT KBAHTOBbIE 3(D(PEKThI, TO OIIPENETUTh

Ha [IBa Yaca, H/ Ha CKOJIbKO-HMOYIb OyIeT HEeBO3-
BbIji MMP ITOKa3aH MepeInBaMy PasHOIBETHBIX BOJI
BBIIJISIIAT KaK O6BIYHO, TOJBKO B TPUJIIMOHEI P
TaKMX MacCIITabax y HUX TAKKe MOJDKHBI I
icTBa. [IpaBoa, yUUTHIBASI BCE BBIIIEO
POTUB (QM3MUKI HEe BbIIISIUT Ta

MJICSI UHTEPEeCHBI



SA HAYKY > OOTOXPOHKKA

O [pagpdumu psoom
¢ kopnycom @usmex.Apkmuka

Pazpabomku M®OTU
Ha ¢opyme Apmus-2018 2

O [Mobedumenu u npuzepsi 2-20 Kybka svinyckHukos M®OTU no napycHomy cnopmy.
®omo AnekcaHdpa JloumaHosa

& CobecedosaHue
abumypueHmos
Ha OEMO

BeinyckHuku
OOK> 2018 2

O Mamuy Beka seinyckHukos. @omo [Imumpus Hosocénosa

Ay

C JleHb
nepeoKypCcHUKA
Ha @uzmexe
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Ho6po noxanosaTtb B Kny6!

54 HATPABJIEHUA

21 BY3-OPTAHU3ATOP

15 SUMHUX WWKOJT

BOJIEE 100 NMAPTHEPOB-PABEOTO/ATEJIEN

Noppo6HocTn Ha yandex.ru/profi

A MOCKOBCKHI ®U3UKO-TEXHUHECKNIA MHCTUTYT

By3-opraHusaTop HanpaB/ieHUM:

e MaTtemaTuka

o dusunka

® ApKTunyeckme TeXHONormm
® TexHOMOrmm XMUBbIX CUCTEM
® NCKYyCCTBEHHbIN NHTENNEKT

Xo4ewb MOCTYNUTb B MAarucTpaTypy WUam acnvpaHTypy
npecTuxHoro Bysa?¢ CtaXunpoBaTbCs B KPYNHEWLLEN pOCCUNCKOMN
KomnaHun? MNMony4ynTb KPYynHbIN AEHEXHbIN NpuU3?

Peructpauusa ctaptyeTt B KOHLE CeHTa6ps!

KoHTakTbl B MPTWU: iprofi@mipt.ru

OPITAHUN3ATOPHI | TEXHWYECKWW MAPTHEP

___ 4
ACCoUuMnALUNA
A — NMPOPECCUOHAN

nrpoou NN

e

=




Kakoun cMbichn
roBopuTb O 6yayLiem?
O 6yayLlieM He roBoOpAT,

ero aenaiort!

Apkagmnn n bopuc
Crpyraukue






