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Anexceit [TaeBckuii
MNaBHbIM peOaKTOP HypHana «3a HayKy»

KoNoHKa
pefaKTopa

AOPOIME APY3bA!

Yem xopour Hamr ®Oustex? Tem, 4To Ha HEM BCE€ BpeMs YTO-TO MEHSAETC.
Menserca 1 Hall >KypHas. To Mbl He BBIXOZIVIIN IIO/ITOJA, A Telepb MePeXoauM
K ©KeMeCAYHOMY PEXKUMY BBIXOfia.

ITpy 9TOM ec/it ThI [e/Iaelllb «TOMCThI» XypHaT B MOTV, MOXXHO OBITH
YBEpEHHBIM B OJHOM: BBIXOAMIIDb ThI pa3 B MOJATOfla WIM Pa3 B MecALl, HeNOo-
CTaTKa B MaTepuasax 1 B MHPOPMALMK y Hac He OyfeT. DTO U 3aMe4aTe/IbHO, 1
HaK/IaJbIBaeT OTBETCTBEHHOCTb Ha MOMEHT IOf60pa MaTepuasoB.

B aTOM HOMEpe MBI CIeTau Iaysy ¢ BbIITyCKOM Martepuasnos o Ilerpe Jleo-
HupoBnde Kanmile, Ho 3TO He 3HAYNT, YTO OHM 3aKOHUYM/INCD. 3aTO IIPOTOIKUIIN
CepMIo O HAlIMX HOOEMeBCKUX naypeaTax. K ToMy >ke, y HaC IOABIAIOTCA HOBbIE
PyOpUKIM, KOTOpBIEe CTaHYT, 5 Hafiel0Ch, TPaAMUIVIOHHBIMI.

CMmorpurte, ynTaiTe, IMINTe Ham!
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COOEPHAHVE

HOBOCTU OU3TEXA .....cceevvnennnens 4

MOTUBCMMU....ccvvviienieiennceeencnnes 8
O Hac cTanu nucaTb BCé bosblue 1 6osbLue.
A TaK»Ke noKasblBaTb MO TeNeBUOEHUIO U
nepegasaTb Mo paauo;

HAYKA B MOTHU ........cccccueeeeee 1 2
HepnaBHuWe Hay4uHble NnybnvKaumm, caenaH-
Hble y4€HbIMK DusTexa.

CAOENNAHO B MOTHU 24
Hayka - neno BaHoe, 0flHaKo BaKHbI U1
MHHOBaUMW. HarnagHasA uctopuvs ogHom pas-
paboTky Ou3Texa, 4OBEAEHHOM A0 NaTEeHTOB.

HOBEJ1b-2015 26
B oKTA6pe 6bIM NpUCyKOeHbl ovepeaHble
HobeneBcKkue npemMmun. Hawm y4yeHble 6b1m
cpeay KaHaMAATOB Ha NpeMuK, Bbiin 1 cpeam
TeX, KTO KOMMEHTMPOBas rMaBHOE Hay4YHoe
cobbiTHe roga.
2015 NOBEL LAUREATES
P
é VN

4

HAYKA U3 NEPBbLIX YCT 34
HoBasa pybpuka B HaweM xypHana. O na-
6opaTopuax MOTU paccKasbiBalOT caMm UX
pyKoBoauTenu.

3A HAYRY

CO3AATENb J1IA3EPA 40
[ecATb Hawmx NpodeccopoB 1 BbiNyCKHUKOB
cTaHoBUNUCbL naypeatamu HobeneBcKom
npemun. CerogHALWHMIA paccKkas o coBeT-
CKOM «aBCTpanuiue», cosaaTtesie asepa u
WHCTUTYTa 06Lwen pusnku PAH AnexkcaHgpe
lNpoxopos.e.

NATPUAPXU tDMBTEXA.............44I
HoBbIli MaTepuan 3Tol pybprKM NOCBALLEH
yenioBeKy, 6narogapA KOTOPOMYy A0 CUX
nop ycrnewHo cagATcA HallK KOCMUYECKue
Kopabnu. Uropb MHCBMHA paccKasbiBaeT o
cBoen GU3TEXOBCKOM IOHOCTH.




LWWYKA-JIETOMUCEL ................. 50

06 3TOM YenoBEKe MOXKHO FOBOPUTb
Yacamu. Ho nyuiue yacamu ero cnywatb.
Yenosek, n3gaBLuni He O4HY KHUIY O
DOusTexe, XxpaHUTESb HaLLEN UCTOpUM,
AnekcaHgp LLyka.

SCIENCE SLAM B MOTU 88
Hawwa cTpaHa cenvac nepexwusaet 6yM nony-
nApusaummn Hayku. B gekabpe oavH U3 caMbix
HeobblYHbIX OPMATOB 3TOr0 HaNpaBJieHWA,
Science Slam, npuxoguT Ha OusTex.
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ITpencraBnsdem BalleMy BHUMAHUIO KOMaHJY JXypHana «3a HayKy» U
PYKOBOACTBO YTpaB/ieHNs cTparermdeckoro passutusa MOTV, akTusHO
YYacTBOBABILIETO B CO3/IaHMM HOMeEpa.

[NaBHbIV peJaKTop
Anekce#u NaeBcKumn

BhinycKatoLwLmin peaakTop
CHexaHa LLlabaHoBa

KoppeKTop
lOnua Bongbipesa

KoppecnoHgeHT
AHHa [13apaxoxoBa

PyKoBoauTeb HaNpaBeHUsA Mo CBA3AM C 00LLeCTBeH-
HOCTbIO
Enena BpaHar

PyKoBoaUTE b YNpaBeHWs CTpaTermyeckoro pasBntuna
Butanui Baran

lNpopeKTop Mo HayKe 1 CTpaTernyecKoMy pasBUTUIO
Tarup Aywes

Otoen no paboTe ¢ BbIMyCKHUKaMM
TarbAHa CoKonoBa

[un3anH wypHana
Oner BawkuH

KoHTaKThI:
+7 499 397 78 42
zanauku@mipt.ru

MHeHU s U BBICKa3bIBaHM A, 0Hy6HMKOBaHHbI€ B MaTepuajaax XypHana «3a HayKy»,

MOTYT He COBIIAJaTh C MO3UIINMEN PefaKIUu.
Ormnevarano B tunorpadun «XoMo IPUHT».

MockBsa, yn. Muxnyxo-Maknas, f1. 34.

Tupax 999 sks.
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HOBOCTWV OU3TEXA
MOTU B OKTABPE-HOSIBPE 2015 TOJIA

BoinyckHuk MOTU
nony4yun npemuio Neoprus

[aMoBa

Poccuiicko-aMepuKkaHckan accoumauma yyeHbix (RASA-USA)
yaocTtouna Wropa EdumoBa, BbinyckHnka MOTU 1992 roaa,
npemun Meoprua Namosa 2015 3a BKnaa B 6uodpusnky cepgua u B
BU3Yyann3aumio 1 MHXeHepuio cepaeyHo-CoCyaAUCTON XMpYpruu.
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4 3A HAYRY

C 7 mo 8 Hoa6psa B Bamunrrone (Oxpyr Komym6us,
CIIA) npouuna exerogHas KoHpeperyus Poccuiicko-ame-
puKaHckoit accouyanyy yuéunix (RASA-USA), npnypouen-
Haf K 111-71 TOJJ0BIMHE CO [JHA POXK/EHN BbIJJAIOIIErocs
POCCUIICKOTO ¥ aMepMKaHCKoro yyéHoro eoprus I'amosa.
JlBa caMbIX BUIHBIX JeATe/Is ObIM yHOCTOEHBI MPeMUN
Teoprusa amosa-2015: Vrops Edumos, us YuuBepcurera
I>xoppyka Bamnnrrona, u Bragumup 3enbman us Vinctu-
tyra IOxHoit Kanudopuun.

Vrops Edumos — BoimyckHuk MOTU 1992 roxa,
npodeccop YHuBepcurera J>koppxa BammHrTOHa B
Cenr-Jlyuce (CHIA). 3aHuMaeTcs MCCIEJOBAHUAMU IO
anekTpodusuonornn cepaua. Paspaboran rubkmit u sma-
CTUYHBI «YTAAP» I XKMBOTO U PAOOTAIOMIETO CEPALIa,
CIIY>Kalluil MHOTO3/IEKTPOJHOI MaTpuiei, KaKk MOHUTO-
pAIell COCTOSAHNME CepAlla MaleHTa, TaK U CHUMAlommeln
aput™Muu u paxe ¢ubpunnanuo. To, 4YTO MCCIE[OBAHO
UM 32 TIOCTIef{HNE TIATH 7eT, JaéT OTPOMHBIE BO3MOXXHOCTH
I7A JanbHeNIIero MCronb3oBaHuA B xupyprun. Ceitdac
E¢umos orkpoiBaer B Ilentpe xusbix cucrem MOTV
JTaboparopuio ¢pu3nonornu deoBeKa, CTas mobegureneMm
KoHKypca IIpoexra 5-100.

Poccuiicko-amepuKaHcKas accoumanys y4éHblX — 9TO
HeIpaBUTeIbCTBEHHASI OPraHU3aLILst, 00 befUHIOmast 60Iee
400 pyccKOrOBOPAIIUX YYEHBIX 32 PyOexxoM.



AnekcaHap Menep3aHoB
HarpaxaeH MNo4YéeTHbIM
3HakoM MocKoBcKoM
obnactu «3a TpyabI»

IekaH paKkynbTeta 6UonorMyeckon n MeguLUMH-
ckovt pusmkm (DEM®) AnexkcaHap Menep3aHoB
HarpaxaeH MNoYeTHbIM 3HaKoM MocKoBCKoM 06-
nacTtHoun [yMbl «3a Tpyabl B chepe 3apaBooxpaHe-
HMA 1 0bpa3oBaHMA» Ha cobpaHUM pyKoBoauTENen
M UCMONHMUTENen Hay4YHbix NpoeKToB 10 HoAbpA.

Anexcanip MenepsaHOB 3alIUTU/ AUCCEPTALMIO Ha
COMCKaHMe CTENeHM KaHJuJaTa MEeAUIMHCKUX HayK B
2011 ropy o Teme «OpraHu3aIMOHHO-IIPaBOBbIE ACIIEKTHI
BHEJIPEHVSI HOBBIX K/IETOYHBIX T€XHOJIOTUI B 37 PaBOOX-
panenue Poccuiickoit ®emepanum», KOTopas ABAAETCA
HMOHEPCKON B aHHOI 06/1acTu.

AnexcaHap Menep3aHOB He TONBKO PYKOBOAUT (a-
KY/bT€TOM, HO ¥ ABIAETCA:

Hay4YHBIM PYKOBOJVITe/IeM Tab0paTOpuI MOMEKY/IAPHOI
U KJIeTO4HOI TexHonorny MOTV

YJIEHOM Hay4HO-TexHu4ueckoro cosera (HTC) MOTH

yreHoM HTC 6uodapmknacrepa «CeBepHbIiT»

YJIEHOM Hay4HOro KoMuTeTa BceMupHOro KOHrpecca
o antuBo3pactHoi Meaunae AMWC (MoHnako)

yIeHOM MeXBeJOMCTBEHHOI pabodeli IPYIIBI IO
MOZIepHU3ALNN MEeAUIIVHCKOTO U (apMaleBTUIeCKOTO
obpasoBaHus.

Taxoke Anexcanip Meniep3aHoB y4acTBYeT B CO3/[aHUN
[ePBOIT MATUCTEPCKOI IPOrPaMMBI B 00/IACTH TPAHC/IALIN-
OHHOII MefuUMHBI B Poccun coBmecTHO ¢ PeepanbHBIM
Me[VKO-610/IOrnIecKM areHTCTBOM. CerofHsa BO BceM
mupe u B Poccum, B 4aCTHOCTM, OLIYLIAETCA HEXBATKA
CIIeLMAIIICTOB, KOTOPbIe 06/1afaloT KaK MeAMIIHCKIIM, TaK
U TeXHMYecKuM obpasoBanneM. [Iporpamma HampasIeHa

Ha pelleHye SaHHOI npo6memsl. Hanpumep, B MOTU B

2013 ropy OBII 3alyIeH «IMIOTHBIN» MPOEKT JBOJHBIX

TWUIIZIOMOB COBMECTHO ¢ IIepBBIM MOCKOBCKMM TOCyJap-
CTBEHHBIM MeAUIMHCKMM yHuBepcutetoM um. VI.M.Ce-
gyenoBa. O6pasoBaHye BefETCA B TeyeHue 5 €T Ha Hase
IBYX BY30B. BRIMYCKHUKM TaKo#l MPOrpaMMbl CTAHOBATCS
BpayaMM-JMCC/IeOBATe/NsIMI B 00/1aCTI XXUBBIX CUCTEM U

Me€PCOHAIN3YPOBAHHON MeJULMHBI.

ITouéTHbIT 3HaK MOCKOBCKOIT 06macTHOIT [lymMb «3a

TpyabD» yupexaén 9 urona 2009 ropa.

Ne2 (1941) 2015



HOBOCTWV OU3TEXA

MO®THU B OKTABPE-HOSBPE 2015 TOJTA

BbinyCKHUKKU MOTYT
3aKasaTtb nponyck B MOTU
Ha cauTe mipt.ru

B pasgene «MHCTUTYT — BbINYCKHUKaM»
BbIMYCKHMKM CMOrYT 3aKa3aTb 3/1eKTPOHHbIM MPOMNYCK
AnAa npoxofa B Kopnyca MOTU.

[lna 3akasa mpomycka motpebyercs: ¢oTorpadius
BBIIYCKHUKA M CKaHBl [OKYMEHTOB, IOATBEPKAAIOIINX
JIMYHOCTD M KOHTaKTHas nHGOpMaums Aasd CBSISIL.

IIpefocTaBieHHble JaHHbIe He XPaHATCA Ha caiiTe
MOTHN.

TpeboBauns K pororpadun Aus Ipormycka:

o Andac

o QOH: CBETIO-CepBhIil

» Pasmep: 1500 nukcerneit (Bbicora), 1000 mukceneit
(mmpuna).

JIOKYMEHTBI, YOCTOBEPAIOIINEe TMYHOCTD:

JI715 IOATBE XK IEHMA ITIHOCTY POCCUIICKME TPask/iaHe
JOJKHBI IPUKPEINTD K 3asBIEHNIO CKaHBI 2, 3, 5 CTpaHMI]
poccuiickoro macmnopra. JIid MHOCTPaHHBIX IPaKIaH Tpe-

S\ mern

3A HAYKY

6yeTcs IPUKPENNUTD Te CTPAHMIBI TACIIOPTA, Ife YKa3aHa
ImepcoHanbHasg MHPOPMALMA U MECTO IPOXMBAHUA, a
TaK)Xe CKaH JOKYMEHTa BPEMEHHOJ pPerucTpanuu, ecin
TaKOBOI MMeeTCs.

IIpomyck MOryT 3akasaTh JHIa, 0OydaBLIMeCs B
MOTU. Insa 3TOro Hafo yKasaTb rOf IIOCTYIUICHUS 1 TOJ,
OKOHYaHUA y4eOBbl.

BAJKHO! Ilpexpe yem mepeiiTu K 3aKasy IpOIycKa,
HY)KHO 3aperMcTpMpOBAaTLCA KaK BBINYCKHUK Ha caiiTe.
Ecnu BBl yKe 3aperncTpupoBaHbl KaK BBITYCKHUK, HaJi0
BOJTY B CBOIO YYETHYIO 3allChb Ha caiiTe mipt.ru u oT-
METUTD IIYHKT «3aKa3aTh HPOIYCK».

ITonyyeHne mpomycka BO3MOXHO nubo B Bropo mpo-
nyckos (Bosne Bxona B HK), mu6o B orgene mo pabore ¢
BBINyCKHUKaMu. ITpy cebe nmeTh macopT. Bpems paboTsr:
9.00-18.00, epepsiB 12.00-13.00 Bce fHuU, KpoMe cy660THI
U BOCKPECEHbs.

Ten. ormena: 8-498-744-65-08

IToura: alumni@mipt.ru

CBsA3aTbCA C HAMM B COILICETAX:

www.facebook.com/miptalumni

vk.com/miptalumni

HopmaruBHas JOKyMeHTalMsA JOCTYIIHA IO CCBIIKe:
https://mipt.ru/alumni/news/propusk

, .
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lTnatuHoBbLIe KapTbl ANA
BbinyckHukos MOTU

MOTWU n 6aHK «ABaHrapg» noaroToBUIM ona
BbINyCKHMKOB DM3Texa NogapoK — 3KCKJ03UB-
HYI0 MeXOYHapOAHYI0 KapTy NpeMUyM-Kracca
MasterCard Platinum MOTW. [ina 6onblumMHcTBa
BbiNycKHMKOB 2015 roga KapTbl BbiNyLEHbI U Ha-
xoQATcA B oTAeneHun baHka «ABaHrapa» B HoBom
Koprniyce. [1nA nony4veHnA HeobxoauM nacnopr.

BBIMYyCKHUKM IIPebIAYIINX IET MOI'YT 3aKa3aTh II/Ia-
THHOBYIO KapTy Ha caliTe 6aHKa 1o agpecy http:/www.
avangard.ru/rus/private/cards/sovmest/mfti/ (Jlna nepexona
K aHKeTe BBIOpaTh TaM M300pakeHue IIaTMHOBOI KapThl
U KIMKHYTH IO HeMY).

3asABKy MOXXHO IOJaTh B 10060M 13 0pucoB 6aHKa.

Y KapThl €CTb TPU Ba>KHbIe 0COOEHHOCTIL.

Bo-TepBbIX, BBITYCK/IEPEBBINYCK KapThl U TOLOBOE
obcnyxuBanue OyayT ans BoimyckHuKoB MOTU 6Gec-
IUIATHBIMIL.

Bo-BTOpBIX, iep)KaTeIy KapT TaKOTO YPOBHS BIIpaBe
PaccUUTHIBATh Ha 9KCKIIO3MBHOE 00CTY>KMBaHIUE U IOBbI-
IIeHHBI yPOBEHb CepBICca B 10601 cTpaHe Mupa. Kpome
TOTO, BJIAJIeIbIIBI KapT MOI'YT O€CIIATHO IO/Nb30BAThCA
HOTTHO(QYHKIIVOHA/bHBIM NHTEPHET-0aHKOM, CKMIKAMM IO
JUCKOHTHBIM NporpammaM 6anka 1 MasterCard, moxymnarb
B JMHTepHeT-0aHKe aBMa- U X/f OMIeThl, 6pOHMPOBATH
OTeNV U VIMETb MHOXXECTBO [JPYTUX [JOIOTHUTEIbHBIX
yoayr. A ¢yukiusa PayPass mo3BOIMUT OIIa4MBaTh IO-
KYIKJ 6ECKOHTAKTHO — JOCTATOYHO IOHECTN KapTy K
CUYNMTHIBAIOLIEMY YCTPOIICTBY Ha Kacce WV TepMUHATIE.

B-Tperbux, 6aHK «ABaHrapp» OymeT coBepuIaTbh
eXXeMeCAYHbIe T0KepTBOBaHMA Ha pasputue MOTIN* B
9KBUBaJeHTe 1% OT CyMMbl omepanuii OnaaThl TOBAPOB
U YCIIYT, COBEPILICHHBIX BAMI C MCIIOIb30BAHIEM KapTEL.
IToxxepTBOBaHIE BBIIIONHAETCS 13 COOCTBEHHBIX CPELCTB
6anKa.

Kapra MoxeT GbITh BBINyIjeHA I A/Is1 MHOCTPAHHBIX
rpaX<[jaH, KOTOpble CMOTYT HOAYYUTD ee MNIHO B Poccun.
Boree Toro, KapTa MOXeT GBITh BBIITYIEHA B PyO/IsX, eBpO
U [O/IAPAX 10 JKEMaHUIO KIMeHTa.

Tl BBIMYCKHUKOB, UMEIOIX KapTy U/MIN PACIETHBIN

CYET B «ABaHrapne», MOXeT OBITh BpINTyII€HA II/TATMHOBAA

KapTa KaK K MMeEIIeMyCs CYeTy, TaK U K IPYroMy.

Peanmsanuio mporpamMmmsl co cropoHsl MOTU kypu-
pyer oTfen mo paboTe C BHITYCKHMKAMIL.

CropaBouHas nHpopmauus o npoexre: +7 (498) 744-
65-08, e-mail: card@mipt.ru.

*MorkepTBOBaHME B CneLmani3npoBaHHbii GoHa Lienesoro Kanutana passutia MOTU (sHoaymeHT) https:/mipt.ru/alumni/fund/. Cpeactsa $doHaa HanpaBnAITCA Ha CoXpaHeHvie v
pasBnTME YHNKANBbHOMO NoTeHUMana MHCTUTYTa, ero MHTeNNeKTyabHOro Hacneamd, Ha NogaepHKy npocl)eccopcwo—npenonasarenbcwro COCTaBa, BbIN/1aTy CTUNeHOnn CTydeHTaM 1
acrpaHTam, paboTy Co CTyAeHTaMm 1 LLIKOMbHUKaMU, drHaHCVpoBaHVe 06pa3oBaTesbHoOMN 1 HayYHO-MCCIeA0BATENBCKOM MHPACTPYKTYPLI.
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M®O®THU B CMU

MOTU B CMWA

b

Hapeiim fafmarms AREHE BErgrn Cinpaited Sopsiai

PaxodMi  Monocte naptwepcs  [edamiced  Maraams Eefasetoan

Hazpanbl PHUHANWMCTE KOHKYPCa MHKEHEPOB-
HaHoTexXHoAoroB

28 oKTsOpsi B paMKax (opyma «OTKpbITbIe HHOBALUN» B
Mockse mnpomén mnomypunan BHVK (Bcepoccmiickoro
HaHOTEXHO/IOTMYECKOTO MHXeHEePHOTO KOHKYpCa), OpraHMm-
30BaHHOTO POHIOM MHQPACTPYKTYPHBIX M 06pasoBaTesb-
HpIX nporpamM (®VIOII POCHAHO) <...> Crenan JIncos-
ckuit — acimpanT MO T, mpefcTaBi IpoeKT KaTO0/TIOMU-
HECIIeHTHOJ /IaMIbl GaKTepUMIMAHOro ynbTpaduonera Ha

OCHOBE€ HAaHOMATEPMAJIOB.

E EAWERR ORI TiER G METH BLCTRG
CHMTITHPORATI (LA

Ipynma yuénpix u3 JlabopaTopuu mepCcrneKTUBHBIX MICCIEH0-
BaHMil MeMOpaHHbIX 6enmkoB MOTV mpemioxuaa MeTof,
KOTOPBIN TIO3BONMAT CYLIECTBEHHO YNPOCTUTDH IIOTyYeHUe
LEHHBIX O€/IKOB [JIsI [a/bHEIIIIero W3ydeHus. IIopxorn,
nsnoxenHoi B kypHane PLOS ONE, moxeT sameTHO
CHU3UTD KaK CTOMMOCTD, TaK ¥ MPOJOKUTEbHOCTD MCCIe-
TOBAaHIII, KOTOPBIE MMOPOA ITIATCS MHOTYE MECSAIBL.

[Toyemy 4esoBeK HauyMHAET
crapetsb B 12 net? [losButca
U KOT/ja-HUOYMb TeKapCTBO
wrnt 1O CHOpSCTE or crapoctu? Yro Mmemraer
nobemquth 60mMe3Hb AJbBII-
reiiMepa u pak? Koppecnosn-

RGRL

Ofwectoo

pear "PI"  mo6miBanm B
Lentpe VICCIIeNOBAHMI
MOJIEKY/IAPHBIX ~ MeXaHMU3-

MOB CTapeHmsa M BO3PacT-
HbIX 3a00neBanuit MOT.

3A HAYRY

... Cpasy TpM MEX/[yHapOJHBIX 9KCIIepTa HAaYHYT paboTaTh B
TepBOM poccuiickoM LleHTpe rccienoBanmii MOIEKY/IAPHbBIX
MeXaHM3MOB CTApeHNs 1 BO3PACTHBIX 3a00/IeBaHmil Ha 6a3e
MOTW. Ero rnaBHas uneinb — (yHZAMeHTaTbHbIE OTKPBITHS
IS [IOBBIIIEHYIST KA9eCTBA JKI3HN B IIOXKIJIOM BO3pacre. ...

19 oxrab6psa 2015 Tarmp Aymes (mpopextop MOTU) u
Aprem OranoB (pykoBopurenb maboparopuy B MOTI)
Jasmif MHTEPBBIO [/ BBIYCKA Iepefadn “AHAaTOMIS IHS Ha
HTB - croxeT nocBslleH y4eHbIM, BepHyBIIMMCS B Poccmio.

MexnyHapogHast — rpymma
G13NKOB HpefcTaBUIA Teo-
peTudecKoe MCCIefoBaHIe
9/IEKTPUYECKNX  CBOJCTB
OffHO9ZIEKTPOHHBIX TPAH3N-
CTOpPOB. YdeHble IpeficKasa-
JI TIOSIBJIEHVIE Y BXOMSAIIETO

PoccHRAcine drInin
oTHpLInN saddesT NaMaTH.

B OAHOINEKTPOHHBIX B COCTaB YCTPOJCTBA
TRaHaIKCTOpak AVI3NIEKTPUKA «3(1)<1)e1<Ta
nmamMATm» — KOTOprﬂ, B

CJIy4ae CBOETO SKCIIEPIMEH-
TJIBHOTO  OGHapy>KeHwUsl,
MOXXET IIPUTORNUTCS B paspa-
60TKE HOBBIX 3aIIOMMHAIO-
LIVX YCTPOVICTB /ISl MUKPO-
9/IEKTPOHUKIL. .
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HHIOPMALMOHHDE
ATEHTCTED POCCHMM

Tacc

Bemprmsupas secpans A, Tuimswwnd o bmme 0N

] onessss

DUINKK HaYIMNKCE YNPaBNATE
OBWKEHWeM OTAeNkHLIX 3NEKTPOHOE B
Monekyne

ViccnemoBaTeny HayImMmmch yIpaBIATh ABVDKEHUEM OT/e/b-
HBIX 97IEKTPOHOB B MOJIEKY/Ie, pa3pabOTaHHAsI MMI TEXHIKA
B IIEPCIIEKTVBE MOXKET IIOMOYb KOHTPOIVPOBATh XMMUYe-
CKMe peakIuy, 4TO IOJIe3HO Ipy paspaboTKe HOBBIX
JeKapcTB, pacckasan Kopp. TACC fokTop ¢usnko-maTema-
tiyecknx Hayk Omer Tomctmxun u3  MOCKOBCKOTo
¢usuxo-rexundeckoro nHcruryra (MOTU).
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MOTV mpopomkaeT 670r O IMOCIETHUX [FOCTVDKEHMSX
MUPOBOM M DPOCCUIICKOM Hayku. Hayunpiii >xypHammct
Anexceit TuMolIeHKO 0TOOpaI MO UTOraM OKTAOPs camble
JHTepeCHbIe JOCTIDKEHIIS B 06/1acTy QUBUKIL.

o 3 \"'I]Ii"i-gt The Village mocmorpen

. .S | xapTHHY BMecTe ¢ HayYHBI-
MU COTPySHMKaMM abopa-
TOpUN MHGPAKPACHOI
CITEKTPOCKOINY TI/TAHETHBIX
arMocdep BBICOKOTO paspe-

meHuss MOTU, uTo6b
006CyINTb  [OCTOBEPHOCTH
CIOKETa, IIePCIIEKTVBBL
OCBOEHUS Ye/10BEKOM

Mapca u BIusHME KVMHeMa-
Torpada Ha OOILIEeCTBEHHBII
MHTepec K KOCMOCY.

Mitapumit HaydHbIA COTPYFHUK TA60PATOPNM HAHOOMOTEX-
Honoruit MOTU Koucrantun IlleB4eHKO B rocTsx B apupe
nporpamMMsl “JIpinmre rry6xe” Ha pagmocTaHumy “Mask’.

6
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HHTIPERD NOCTWNPHOL

ann
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YuéHel pacckazan o cnocofax
Gopbibl CO CTAPOCTRID

NPCIPAMMA o - ¢ n
NEPLILAN
[ ]
HATIBLATE #
B bl /

CEANIHCMPORIHEEN JASTE MOSET FREANSATL

PO AORRHTE SRHOC T WA THE, § YMCTERHRERA
AEATENR MO TR CHItSET BEPOATIROCTR JadanemiH
HoeInEs ABLUre AREDD. PACOKATAN FYROBGQMTENS
LEHTES AT AT RS0 METIHATE0N CTapasas MSTH

Corpypauk MOTV Bnepsble IpuMHAN yYacTie B PaIOLIOy
«Hayunbre 6011» Ha pagno Masik. B apupe Ha Temy «OcosHa-
HM€ CO3HAHMA» BBICTYNUI CTapUINii Hay4IHbI COTPYIHUK
maboparopyun (GYHKIMOHANBHBIX MAaTePHUajIoB M YCTPOICTB
11 HaHoaneKTpoHuky IOpuit Marsees.

Pocchickwe hWInKn colnanyT
kanopumetp ana Boneworo
. AppoHnora Honnahgepa

Poccmitckne ydeHble m3 maboparopuyt (GUSMKH BBICOKMX
sHepruit MOTV cospayT HOBBI aZipOHHBIN Ka/lOPUMETP
(mpubop mmA M3MepeHMA KONMYECTBA TEIUIOTHI). Taxoke
¢busvkn OygyT y4acTBOBaTH B MCC/IEOBAHMAX B PaMKax
kommabopamyn CMS — caMoro KpyIHOTO 3KCIEpHMMeEHTa
bonpiroro Agponnoro Konnaiiaepa. ..
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MOTU B CMMA

Hayka unu anatax: 3auem Macky pazorpeeate Mapc?
1 ] L a .=

Q Kainvig Pt

Omny6nrkoBaHa KONOHKa AjlekcaHapa PopyHa, 3am.jekaHa
QIIDI: «Hayka m smatax: 3adeM MacKy pasorpeBaThb
Mapc?».

- —— T T
NI THE AT

MBTH naresmyer & Cill O OYYBCTEHTEMEHLSE
“ J rRARERDBEIE DMOOEHCD]

MockoBckuit  puanko-rexumdecknit yacTUTyT (MOTI)
MaTeHTYeT 610CEeHCOPHbIE YNMIIbI Ha OCHOBe rpadeHa, OKCu/a
rpadeHa ¥ YITIEPOAHBIX HAHOTPYOOK, KOTOPBIE IO3BOJIAT
YBEIMYUTh TOYHOCTD AHAIN3A OVMOXVIMIYECKIX PEaKIyil 11
YCKOPAT IIOUCK HOBBIX )KU3HEHHO

CHE YRS HE MULYT A I

wa Mapce n

Koronka mpopexTopa 110 Hay4Hoii paboTe i CTpaTerndecko-
my passButmio MOTV Tarmpa Aymesa “Hemas Hayka:
T0YeMy POCCHUIICKNE YUeHbIe He MITYT K13Hb Ha Mapce”.

«fl X0My CABNATE TaxK, YToBK MOOH NEpecTani
Gonetes Flirepntmo Guanora O6pm i Upes,
MAVMAIOIETG NPOGAEMI CTAPCHIA

O6pu sim Ipeii ABNACTCA 4IEHOM AMEpPUKAHCKOTO TePOHTO-
JIOTMYECKOTO 00TIecTBa, AMEPUKAHCKOI acCOIMAINY CTape-
HUA ¥ afbloHKT-nipodeccopor MPTI. u Ipeit — aBTOp
6oree 70 Hay4HbIX

3A HAYRY

nEETE |- - 1w

ST T U ]

Duavkn w3 Poccuu pasragany TanHy
HECTKOCTH NONUKPUCTANNUYECKUX
anmazos

“Yuenple ns MockoBckoro ®usrexa BBIACHWIN, HOYEMY
HEJJABHO OTKPBIThbIE HOMMKPUCTA/IINYECKME HAHOATIMA3hI
00671a7al0T PEKOP/IHOI TBEPAOCTHIO U YIPYTOCTDIO, M MOTYT
I[apanaTh MPUPOJIHbIE aIMa3bl, O YeM YYeHble PAacCKasalu B
cratbe B xypHame Applied Physics Letters” <..> IlaBen
Copoxun u Cepreit Epoxun 13 VIHCTUTYTa CBEpXTBEPbIX 1
HOBBIX YITIEDOJHBIX MaTepuasnoB B Tpouike u MockoBckoro
(bUBMKO-TEXHNYECKOTO ~ MHCTUTYTa B JONATOIPYAHOM
PacKpbIli TIPUPOJly HEKOTOphIX cBoiicTB NPD-anmasos,
MOJIEMPYS UX CBOJCTBA IPY IIOMOIIM MOUTHEMIINX CyIep-

KOMIIBIOTEPOB.

VMspanre PBK Daily omy6mmkoBamo KOMOHKY HoljeHTa
kadenper obmeit pusuxyr MOTH JIpBa Vmkeunka “Heyro-
BYIMBIIl HEITPUHO: 3a 4TO Bpyunnu HobemeBckyio mpemuio
o usuke”

uHTepJaKc

B i

PoccHAcKHe yYyeHble NPHIHANK AcTEpoHObI
OAHMM W3 NOCTABLUWKOE Bogel Ha fyHe

noom

Dusukn us MOTH u Vucruryta Innamuku Teochep PAH
BBIACHI/IN, YTO aCTEPON/DI MOI/IV OKa3aThCs rOpaszo 6osee
BEPOATHBIMM TTOCTABIVIKaMy BOAIbI Ha JIyHy, 4eM KOMETBI.
9TO 0KA3a7I0Ch CBA3AHO C BBICOKMMI CPETHMMI CKOPOCTAMM
komeT — ot 20 10 50 kM/c, coobmaet caitt N+1co cChIIKOi
Ha MOTU. [Tpn Takmx CKOPOCTHBIX COyAapeHnsx 6omee 95%
BOJIBI B KOMETe OKa3bIBAETCsI BEIOPOIIEHO B KOCMOC.
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Did water on the moon come from
asteroids? Craters may be littered with ice
from past impacts - and provide a supply for
a manned lunar base

+ Sclentists caloulate up 1o £.8 per cent of hunar craters may contain waber
« They sy asieroid impacts could have lsft it inside the debvis left behind
= hteoild provide a vital source of water for astronats in futune moon bases

Dr Valery Shuvalov, a researcher at the Moscow Institute of
Physics and Technology, said much of the water may be in a
form that remains stable even when exposed to the sun. It
could mean that rather than having to build lunar bases close
to the poles, where water ice was thought to accumulate, they
could be constructed in more convenient locations around
Earth's largest satellite.

R e T T T L,

Penoprax ITepBoro kaHasna, mpuypoyeHHbI1 K HobeneBckoit
HeJiesle Vi MOCBAIIEHHBIN yIeHBbIM, BepHyBIIMMCcA B Poccnio:
“B Poccrio BO3BpAIIAIOTCA M3BECTHDBIE yUeHbIE, KOTOPBIM
TOCYHapCTBO BbIfleniAeT Mera-rpaHThl. CIOKeT BK/IIOYIIT
nHTepBbIo ¢ KoHcTanTHOM Armanse n ApreMoM
OraHOBBIM.

feRs]

Researchers design and patent graphene biosensors

Aviation EXplorer

|

Pusmmas —= HOBCC T -+ 9 poadpae 2015 1
HEW

M&TIA sasepluvn paspaboTiy NnporpamMmMHoro
KOMMMEeKEa No CoRepLUIEHCTEOBaHWID
azapoguHamMmukm Sukhoi Superdet 100

B: ¥vX D3 Y —— Qs

MO®TU saBepmna paspaboTKy MpOrpaMMHOIO KOMIUIEKCA
10 COBEPUIEHCTBOBAHMIO A9POJMHAMYKI CAMOJIETOB KOMIIa-
Him «Ipaxpanckme camonetsl Cyxoro». Kommekc penraer
3ajlauyl MOJIEMVPOBAHNUA a9POANHAMMKI CAMOJIETOB CeMeli-
cTBa Superjet /1A ONTYMMU3ALUM MECT PasMelleHNs JaTuy-
k0B CBC (cncTemMbl BO3AYLIHBIX CUTHA/IOB) C YYETOM IIOIETA
B yC/IOBIAX 007IeieHe s, coob1aeT mpecc-cmyx6a MOTI.

Anexceit [Taesckmit u Aprem OraHoB POKOMMEHTMPOBA/IN
HobemeBckyio IpeMiiio B MHTEPBbIO TefeKanamy Pocens 24.

The Moscow Institute of Physics and Technology (MIPT) is
patenting biosensor chips based on graphene, graphene oxide
and carbon nanotubes that will improve the analysis of
biochemical reactions and accelerate the development of
novel drugs.

Corpygauk MOTV Bnepsble IpuUHAN yYacTue B PafoOLIOy
«Hayunbre 6om» Ha pagno Mask. B adupe na temy «OcosHa-
HM€ CO3HAHMA» BBICTYNNUI CTapUINii Hay4IHbI COTPYIHUK
maboparopyun (QyHKIMOHAMTBHBIX MAaTePHUajoB M YCTPOICTB
A HaHoaneKTpoHuKY IOpuit Marsees.

N22 (1941) 2015
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HAYKA B MOTU

®u3ukKu nokasanum, 4YTo
MarHUTHbIe BUXPU MOXKHO
BO36y)XaaTb npouye

"pynna y4yeHsbIx, cpean Kotopbix pusmkm s MOTU n PoccuiicKoro
KBaHTOBOIO LieHTpa [AOKa3asnia BO3MOXHOCTb BO30OyAOEeHUA Mar-
HUTHBIX BUXpeNn — MepCcrneKTUBHbIX O1A 3NeKTPOHUKKN Byayliero
HocuTenen MHGopmauum — npu NoMoLm MeHbluero Toka. Coot-
BETCTBYIOLUME TEOPETUYECKME pacyeThbl onybnmkoBaHel B Physical
Review B.

MarauTHbBIE BUXPU — 3TO MUKPOCKONMYECKME
Y4YacTKM HaMarHMYEHHOTO BeIeCTBA C OCOOBIM pacIo-
JIOKEHMEM BEKTOpa HaMaTrHMYEHHOCTU. B nieHTpe BUXpsA
BEKTOP HAMAaTHMYEHHOCT) OPUEHTUPOBAH IEPHEHJUKY-
JIAPHO MOBEPXHOCTY, A TI0 KPasM 3T BeKTOpa 06pasyioT
CTPYKTYPY, HAIIOMMHAIOILYI0 BUXPb MM BOPOHKY. [Ipnmep
MarHuMTHOTO BUXPS IIOKa3aH Ha MJUIIOCTPALMM BbIILE.

BexTop HaMarHM4eHHOCTH, B CBOIO O4epe/ib, CBA3AH
CO CIIMHOM, KBAaHTOBOI XapaKTePUCTUKONM OTHEIbHBIX Ya-
crul. VIMeHHO ynpaB/ieHne MarHUTHBIMI BUXPSAMU Yepes
CIIMH MJIM VIHAYe, PACCMATPUBAETCA YYEHDIMU B Ka4eCTBe
OCHOBBI 37IEKTPOHMKN OYAylLero — CIMHTPOHMUKU. B

CIMHTPOHNKE AJI XpaHeHUs 1 06paboTky nHbOpMALINU

3A HAYRY

Ba)KHO He IlepeMellieH1e 37IeKTPOHOB ¢ MeCTa Ha MecCTo,
He IepeTeKaHMe 3MeKTPUUeCKUX 3apAfI0B — KIIOYEBYIO
POJIb UTpaeT CIMH ¥ HepeMellleHUe 9TeKTPOHOB C OIpe-
JIeJIeHHBIM CIIMTHOM, CIIMHOBBII TOK. VIHopManmsa MoxeT
IepefjaBaThCsA He 3apANOM, @ CIMHOM, IIPUYEM COBCEM
Heo03aTe/IbHO C MEePEHOCOM 3apsDKEHHBIX YacTUI] KY-
[a-TO — CaM¥ OHJM MOTYT OCTaBaThCA Ha MecTe, HO UX
CIIMHBI OY/IyT II0OBOPAYMBAThCA, IepeiaBasd MHPOPMAIIIO
«TI0 LIeTIOYKe.

CnyH B KauecTBe HOCUTE/IA eMHNLBI MHGOpMaIN
BeCbMa MHTEpECEeH TeM, 4TO ero obpaborka (Hampumep,
CMeHa KOMIIbIoTepHOTo 0 Ha 1 IyTeM IlepeBOpOTa CINHA)
TpebyeT ropasfo MEHbIINX 3aTPAT HEPTUM U BPEMEHI,
YeM aHaJIOTVIHAS OIlePALVsl B COBPEMEHHOIT 9/IEKTPOHIKE.
3a cYeT 9TOro ONMepUPYIOLINe CIIITHOM 37eKTPOHOB MUKPO-
cxeMbl GyIyT MeHbIIIe IPETHCSI, ¥ K TOMY JKe PSIfi pacueToB
[IOKa3bIBAET, YTO OHM OKa)XyTCSI MeHee UyBCTBUTETbHBI
K pagmanuy. COMHTPOHMKA JIMeeT XOPOIINe LIAHCHI
BBITECHUTH IPUBBIUHBIE HAM YCTPOICTBA, HO AJIS 9TOTO
ydIeHBIM HY)XHO BHadaJe H3y4UTh MHOXXECTBO BOIIPOCOB
KakK GyHIaMeHTaIbHOTO, TaK I MPUKIAZHOTO XapaKTepa.

s cOMHTPOHMKM TPebGYIOTCs HOBBIE CIIOCOOBI
xpaHeHUs 1 06paboTky nudopmanun. IlepcrieKTMBHBIMMU
MHCTPYMEHTaMM AJIS1 3TOTO SIB/IAIOTCS MAarHUTHBIE BUX-
P, KOTOpPBle MOXKHO HMCIO/Ib30BaTh KaK /IS XPaHEHN
nHpopmanyuy (0 — 3aKpyyeH IIO 4acoBOil cTpenke, 1 —
IIPOTUB, WM ke 0 — AP0 HaMarHIYeHO BBePX, | — BHU3),



TaK U s eé 06paboTKM — pasHble BUXPU II0-Pa3HOMY
B3aMMOJEICTBYIOT CO CIITHOBBIM TOKOM (3TO HOTOK 3JI€K-
TPOHOB, B KOTOPOM [0/ 97IEKTPOHOB C OIpefie/IeHHbIM
CIIMHOM 0OJIbliIe APYTOIl), YTO AaéT BO3MOXXHOCTDH CO3-
TaBaTh CJIOXKHbBIE YCTPOIICTBA BIJIOTH JIO MCKYCCTBEHHDBIX
HepOHHBIX ceTeil. KpoMe TOro, MCIONb3ya 3TV BUXPH,
MO>XHO CO3JlaBaThb HAHOT€HePaTOPbI IePEMEHHOr0 CUTHAIA,
KOTOpble MOT'YT B II€PCHEKTUBE OBITh MCIIO/Ib30BAHBI B

TEIEKOMMYHNMKAOVIOHHbBIX IPNIOXKEHNAX.

Kak 310 6B1I0 CieTano

B cBoeit paboTe aBTOPBI PacCMOTPENN MPOLecc Mpo-
XOXK/IeHVs1 IIepeMeHHOT0 pafmodacToTHoro (mopsiaka 1 ')
TOKa II0 TIOBEPXHOCTY MEX/y MepMaioeM 1 CeIeHUIOM
BUCMYTa, GepPOMATHETUKOM U TOIOIOTMYECKUM U307
TOPOM COOTBETCTBEHHO, M MPE/IOKUIN TeopeTndeckoe
OIMCaHMsI HAaOMIOaeMbIX SBICHUIL.

KoHeuno, Takas KOMOMHAUMSA MaTepuajaoB BbIOpa-
Ha He cny4daliHo. Ilepmanmoit — ApKO BbIpa>KeHHbIN
beppoMarHeTyK, U MPUHIUINAIBHO Ba>KHOI SIBIIAETCS
ero CIOCOOHOCTb ObITh HAMATHMYEHHBIM B OTCYTCTBHE
BHEITHETO MarHUTHOTO mo7fA. VIMEHHO N03TOMY B HEM
MOTYT BO36Y)XaThCSl MATHUTHBIE BUXPH, «3aKPYUMBAIOTCS»
B KOTOPBIX KaK pa3 MajeHbKJie «MarHUTbl» (MarHUTHbIE
MOMEHTBI, €C/IU OBITb TOYHBIM), U3 KOTOPBIX COCTOUT
3TOT Marepuan. K Tomy ke mepmanoi JaBHO M3BECTEH
B IIPOMBILIJIEHHOCTY — OH ObUI OTKPBIT e11é B Havase 20
BeKa I C TeX 0P aKTUBHO MCIO/Ib30BAJICS, HATIPUMED, IpK
M3TOTOB/IEHNY TPAHC(HOPMATOPHBIX ITACTHHOK.

Cenenupi BUCMYTa, B CBOIO OYepENb, TOMOTOTMIECKIIL
U3ONATOP: OH CHOCOOEH MPOITYCKATh SeKTPUYECKIUIT TOK
VICKTTIOUUTENIBHO TI0 CBOEJ NMOBEPXHOCTH. DTOT 3 PeKT
He/b3sA IIyTaTh CO CKMH-3(G(EKTOM, CaydaeM KOIjia BbI-
COKOYaCTOTHBIN TOK MPaKTUIECKN He PaCIIPOCTPaHAETCS
BHYTPM IIPOBOJHMKA: TOIONOTMYECKNUIT M30MATOP He
TOIyCKaeT MepeMeleH s 3apAN0oB U B Cydae HM3KOYA-
CTOTHOTO, M Jla)ke TTOCTOSAHHOTO Toka. Kpome Toro, ero
cBoOJicTBa 00YCIOBIEHBI CYTy60 KBaHTOBBIMU 3 PeKTaM.
K Tomy >xe 0cO6eHHOCTH TOHOMIOTMYECKOTO M30/IATOpa He
TAIOT 37IeKTPOHAM BO3MOYXHOCTY CMEHUTD CBOJ CIIMH BO
BpeMs ABVDKEHNA, UTO fle/laeT ero WJealTbHBIMU TPOBO-
THMKOM CHMHOBOTO TOKA.

Oco60 crefyeT MOZUEPKHYTD, YTO UUCTEHHOE MOJe-
JMPOBaHUe aBTOPBI MPOBOAM/IM IPU MOMOIM paspabo-
TAHHOTO VMU )Xe paHee nakera SpinPM. 9rta nporpamma
y>Ke JICIIONIb30Ba/Iach aBTOPaMI paHee U e€ MpefCcKasaHm s
6BL/IM IOATBEPXK/IEHBI B XOJIe 9KCIIEPUMEHTOB, OIMCAHHbBIX
3aTeM Ha CTPaHMI[AX HAYYHBIX )KypHanos Physical Review
Letters u Nature Physics.

Vccnenyemass reTepoCTpyKTypa: JUCK U3 IepMai-

nost (NiFe) Ha moBepxHOCTH ceneHnpaa BucMmyTa (Bi2Se3).
J306parkeH1e IPEOCTABIEHO aBTOPAMM MCCIIeJOBaHMA.

B xope nccnenoBanms 6bUIO BBIACHEHO, YTO JJIA BO3-
6y>KIeH1 s MaTHUTHBIX BUXPeIl 38 CIET TOIOIOTNIECKOTO
U30/IATOPa HEOOXOJMMO MCIIONb30BATh II€PEMEHHBIN
TOK, ITOCKOJIbKY ITOCTOSHHBIV HPAaKTUYECKM HE BJIMAET
Ha HMX. [Ipu DpUIOKEHUNU Xe NePEeMEeHHOrO0 TOKa Obl
HaliJleH pe3KMil Pe30HAHCHBINI XapaKTep BO30YXJeHUs:A
BUXpeil — IpU HpUOIVMKEHNN K ONpele/N€HHOI 4acToTe
TOKa pajyyCc BUXPS Pe3KO pacTéT, 00pa3oBbIBas pe3KMil
VK, BepIINHa KOTOPOTO HEMHOTO CMEIIAeTCs IIPY Pa3HoOI
IJIOTHOCTY ToKa. OTMETUM TaK>Ke, 4YTO IJIOTHOCTHU TOKa,
HeoOXOfMMble /151 BO3OY>KAEHUsI BUXPEIl, OKa3alNch B
HECKOJIbKO pa3 MeHbllle paHee HabOIIOaeMbIX.

«DaKTHYeCKN MBI IOKa3aay, YTO BpalljaloIMMU
MOMEHTAMU OIpPEJe/IEHHON CUMMETPUHM, KOTOPbIE BO3-
HUKAIOT Ha nHTepderice Py/Bi2Se3 mpu mpoxoxpeHun
BIO/Ib HEro IE€PEMEHHOr0 TOKa, MOXXHO 3¢} (eKTUBHO
BO30Y)X[JaTh MarHUTHBII BUXpPb. IIpu 9TOM BenmumHa
a¢pdexTa OblIa B3sATa M3 IKCIEPUMEHTATBHON PabOTHI
HALIMX KOJUIET, ¥ [ Heé TpebyeMble IVIOTHOCTU TOKA
IeICTBUTENTBHO OKA3a/MCh 3HAYMTETbHO MEHbIIe, 4eM
Habmofanoch paHee. CTOUT OTMETHUTDb, YTO MOFOOHBIE
Bpaljalolljyle MOMEHTBI MOTYT HaOJIOaTbCsl He TOIBKO
nnsa Bi2Se3, HO m mnsA mWMpPOKOro Kpyra MaTepuanos,
cpefut KOTOPhIX MOYKHO OTMETHTD TOIIOJIOTMYeCKIe M30-
JIATOPBLI M MaTepMaibl C TUTAHTCKUM B3aMMOJECTBIEM
Pami6si». — nosicisier I1étp CKUPAKOB, IEPBbIT aBTOP
cratbu. — B mpepjiecTByOmMX 3KCIIEPUMEHTANbHBIX
paboTax OBUIO MOKA3aHO, YTO IIPOXOXKAEHME TOKa Ha
HOBEPXHOCTI MKy PasIMYHBIMMU CIOSAMY IOOOHOII Te-
TEPOCTPYKTYPHI CIIOCOOHO IIOPOAUTD BPAIAIONINII MOMEHT.
A aBTODBI CTaTby IPOJEMOHCTPUPOBAIN BO3MOXKHOCTDH
3¢ GeKTNBHOrO BO30YXXIEHNS MarHUTHBIX BUXpeEl Ipu
HOMOIIY 3TOTO MOMEHTA.

ViccnenoBanus B 0071aCTV CIIMHTPOHVMKY SABIAIOTCA
KPUTHMYECKM BaKHBIMMU /ISl pa3BUTHS COBPEMEHHBIX TeX-
HO/MorMil. B Hacroslnee BpeMs HEOCIOPUMBIM SABIACTCH
TOT QaKT, YTO BCKOpPe NPUBBIYHAA HAM INOTYIPOBOJHU-
KOBas 3/IeKTPOHVKA IPEKPAaTUT CBOE OypHOe pasBUTIE
COIJIaCHO 3aKOHy Mypa (6osee TOro, y>xe ecTb IepBble
HpefBeCTHUKM 3TOTro). VI, BO3MOXHO, B OyAylieM BcA
TeXHUKA IepeiéT Ha paboTy He C 3apsifaMu, a CIIMHAMM
YacTUll, MPaKTUYECKN He 3aTpayuBasg SHEPTUIO Ha MX
06pabOTKY 1 YBeIMIUB CBOE OBICTPOLEIICTBIE B THICSIIN
pa3. KcraTtu, HekoTopble uccrefoBaHMs B 06/acTy Mar-
HITHBIX TeTEPOCTPYKTYP faxke yrocTommuch HobemeBckoit
HpeMUM U UX Pe3y/IbTaThl yKe aKTUBHO VICIONb3YIOTCH

IIpy NpONU3BOACTBE XECTKUX NUCKOB.
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MOTU yayyqwumr
a’poaAuMHaMUKY
nacca>XMpCKUX CaMoJIETOB

Cyxoro

PaboTa cBA3aHa C pasnMYHBIMU HaNPaBIEHUAMW YIYYLLEHUA CU-
CTeMbl BO3AYLUHbIX CMFHANOB CaMONETOB ceMencTBa Superjet u
HOBbIMW CTaHOAPTaMK CepTUPUKaLMM, KOTopble BbINK yrKecTove-
Hbl B CBA3W C YM/I0THEHWEM BO3[YLUHOMO TPAHCMOPTHOrO NOTOKa U
HeobxoAMMOCTbIO NOBbILLEHWA 6@30MacHOCTM MONETOB B YCI0BUAX
obnegeHeHus.

JIabopaTopysi MPUKIAfHBIX BBIYMCIUTEIBHBIX TeX- B 00/aCTH BBIYMCIUTENIbHON a9PORMHAMUKY, 3aBepIINIa

Honoruit PakynbTeTa aspOMeXaHUKM U JIeTaTelbHOI LUK paboOT MO PasBUTHIO HOBOTO IOAXOAA K pacdeTy

texanky MOTY (MOTV-Numeca), ciennanmsupyomascs 00TeKaHNs IMacCaXMPCKOLO CaMOJETa B YCIOBUAX 06-

3A HAYRY



nefeHeHus. PaboTbl ObUIM HadaThl IO MHUIMATHUBE U
IpY NOjAfep)KKe KoMmaHuu «[pakjaHCKyue CaMoeThl
Cyxoro» (I'CC).

3a 5 et paboThl 1abopaTopueit B TECHON KOOTIePALIL
¢ lleHTpanbHBIM a9pOTUAPOAMHAMNYECKIM NHCTUTYTOM
nmenn H.E. JKyKoBcKOTo momydYeHBI HOBBIE Pe3y/MbTaThl
B 06/7acTM ONTMMM3ALMM KOMIIOHOBKY CaMOJIETa 1 €ro
IOBUTATENA, B METORVKE MOJEIMPOBAHNA a3pORMHAMMU-
KM HeCYI[MX BMHTOB (COBMECTHO ¢ koMmmaHueii Numeca
International) u MeTOmax BBICOKOTO IOPSIAKA TOYHOCTI.
PaspaboTaHbl IPOrPaMMHBIIT KOMIIIEKC MOE/TMPOBAHM S
B3/IETHO-TIOCAJOYHBIX XapaKTePUCTUK TPa’KJAHCKUX Ca-
MOJIETOB UM IIPOTPaMMHbI KOMIIJIEKC pacdéra YCIOBMIA
obnemenenus camonéra. CI0XKHOCTh IOCIENHEN 3a/a4un
3aK/II0YaeTcs B pa3pabOTKe UMCIEHHOIO METOfa pellle-
HIS1 HOBOII CHCTeMbl ypaBHeHMIL. 3afada OblIa YCIIEMHO
pellleHa, JCIIO/Nb3yeMblil aJTOPUTM CTan MobennTeneM
0 GBICTPOJIENICTBUIO ¥ SKOHOMUYHOCTU B paMKaX KOH-
dbepennun International Workshop on High-Order CFD
Methods 2013 (KenbH, TepmaHus).

AKTyanbHOCTh Tpo6G/IeMbl 00/IefieHeH s JaTYMKOB
camornéra Beipocna B 2009 r. mocie KaracTpogsl caMoseTa
Airbus A330 Hag ATIaHTHMYECKUM OKEAHOM IIPU BBIIIOJI-
HeHuu peiica Puo-pe-YKaneitpo — ITapwxk. Pacumdposka
aBapUITHBIX PeTUCTPATOPOB, IIpoBefieHHass EBpornerickum
6ropo paccregoBanuit (BEA), mokasana, 4To 13-3a moma-
HDaHus caMojIéTa B HepacyéTHbIe YCTIOBUSA O0TIefjeHeHNM s
IIPOM3OIIJIO 3aMep3aHIe BCeX TPEX MPUEMHIUKOB aTINKOB
IIO/THOTO fiaBrieHus (Tpy6ok IInTo), 4T0 B CBOKO O4Yepenb
[IPMBEIO K IOMHON moTepe MHGOPMALMU O BO3LYIIHON
CKOPOCTH TIONETA C MOCTeAYIOMNM OTKIIOUeHNeM aBTO-
muntota. JTa Yepesia OTKA30B, YCYI'yO/IeHHas OMMOKaMu
9KWIaXka, IIpMBe/Ia CaMONET B PEXUM CBAIMBAHUA U
HITOIIOpa, 3aKOHYMBIIerocs karacrpodoit. ITocne pac-
cinepoBaHus EBporeiickoe areHTCTBO IO 0€30IacHOCTI
B aBuanuu (EASA) paspaborano psm peKoOMeHAAInil o
YKeCTOUEHMIO TPpeOOBaHMII 110 CepTUMKALNY TTPUEMHUKOB
Cucrempl Bo3aymHbix curianos (CBC) pna monéros B
YCIIOBUAX TSOKENOTO 00JIeleHeHM A, BK/I0Yas IONafaHue
B 00/1aKO JIEAAHBIX KPUCTAJIJIOB.

Crnenysa Tpe60BaHIAM aBUALMOHHBIX BIIacTeil, «pax-
maHckme camMonérsl CyXoro» yTOYHMIIO IIPOTPAMMYy
ceprudukanuu camonéra RRJ-95 (Sukhoi Superjet 100,
SSJ-100) B wacTu HONETOB B YCIOBUSX OOJIefeHEHVS U
IJISL MOJENIMPOBAHMA PACYETHBIX YCIOBUIA /1A JATYMKOB
CBC o6patunocy x naboparopun IIBT MOTU. Ilepex
nmaboparopueii 6bIa MOCTaB/IeHA 3aJa4a aHAINM3a MeCT
pasMelieHus JaTYNKOB NPUEMHIKOB BO3/IyIIHBIX CUTHA-
JIOB M pac4€Ta BIMAHUA IOIPEUIHOCTEN UX YCTAHOBKM Ha
MOKa3aHMA BbICOTHL. [I/151 €€ pelleHns B X0fle COBMECTHOM

paboThl ObITa MOCTpOeHa TpEXMepHas MMUTAL[MOHHA

MOJIenb 00TeKaHMUs HOCOBOIT yacTu camonéra SSJ-100, Ha
ocHoBaHuM Kotopoii cienuanuctel AO «'CC» yTounmmm
pacy€THbIE YCIOBIA 00/IeleHeH VSl B MECTaX PACIIONIOXKEHM
MATYNKOB, KOTOpbIE 6])1]'[]/[ VICTIOZTB30OBAHbI 171 IIPOEKTU-
poBaHMA HpOTMBOO6HeI[eHVITeHbHOI>‘I CUCTEMBI NTAaTYNKOB
CBC u mpoBefeHusA COOTBETCTBYOIIMNX MCIIBITAHUI Ha
CTEHJJaX MCKYCCTBEHHBIX YC/IOBUII OOJIefleHeHNs s Je-
MOHCTpALNU HaIEXKHOI pabOThI IPOTUBOOO IEIeHUTETBHO
cucteMbl camonéra SSJ-100 cepTuhMKaLMOHHBIM BIACTAM
Poccun (AP MAK) u Espomeiickoro Comsa (EASA).
PesynbTaT 91011 pabOTHI OYeHb Ba>KEH [/Isi 0OeCIedeHNs
6e30macHOCTy MONETOB caMonéToB SSJ-100, ocobeHHO
C y4éToM OCOOeHHOCTell aKcITyatauuy B Poccuu, rme
yCI0BUsL 06/efleHeH s ABTISIOTCSI HOPMOIL, @ He MCKITI0Ue-
HreM. Ha ceropuamnamit ferp SSJ-100 mepBbIM B K1acce
y3KODI03e/HKHBIX CaMOTIETOB MPOLIEN Gormee >KECTKIE
Tpe6oBaHNA CepTU(UKALVOHHBIX BIACTEll K MOMETY B

YCTIOBUAX TSXKENIOTO 00/IeIeHeHNA.

Certuac mporpaMMHblit kominekc MOTU «ASPO-mpo»
TOTOBMUTCA K IOCY[AapCTBEHHOI perucrpaunn. B Poccun
aHA/IOTOB TaKMX KOMIIJIEKCOB HeT, 3apyOe>KHble aHaJIOTH
HeJJOCTYIIHBI 16O JOPOIN.

PykoBopuTens naboparopun K.¢.-Mm.H. VI.B. Boponuy
pacckasbiBaeT: «T0IbKO 671arofaps CO4eTaHIIO BBICOKOTO
Hay4HOTO yPOBHSA COTPYIHIKOB Ta60PaTOPMNU 1 GOTIBIIOTO
onbiTa coTpyguukoB AO “TCC” ypamocp paspaboraTh
U JIOBECTHU [0 JIOTMYECKOTO 3aBepLIEHMHA IPaKTUYeCKM
BA)KHBIl NPOEKT, MMEIOUIMil XOpOIINe NepCIeKTUBDI
IPUMEHNTETbHO K HOBBIM CaMOJIETaM, pa3paboTKa Ko-
TOPBIX yyKe Hayarar.

«9TO yHMKanbHasg paboTa IpPemeNbHOTO yYPOBHA
C/IOYKHOCTH, ¥ HAM €CTb YeM TOPAMUTLCA», — TOAYePKHYII
3aBef IOt Kadepoil KOMIIbIOTEPHOTO MOJIe/TMPOBAHNA,
IJIaBHBII HAayYHBI COTPYyAHMK naboparopun g.r.H. C.M.
bocnakos.

«MBI TOPAMMCS TeM, YTO B CO3NAHUU U cepTuUIKa-
I HAIIEeTO IPOAYKTa IPMHNIMAIOT YIacTUe POCCUIICKIe
y4€Hble MMPOBOTO YPOBH:A, TOTOBBIE peIIaTh CIOXKHBIE
TeXHMYECKNe 3a/Ia9y, UCTIONb3Ys HeCTaH/JAPTHbIE O XOIbI
U paspabarbiBaroliye A 3TOr0 HOBBIE NPOrpaMMHBIE
IPORYKTHI B KOPOTKME CPOKV M 33 PasyMHBIE CPeJCTBa.
M®TU cosmectro ¢ LIATV feMOHCTPUPYIOT BceMy MUPY
BBICOKMII YPOBEHb POCCUIICKOJ LIKO/IbI BBIYMCIUTETbHOM
aspopuHaMuKi. KauecTBO BBIIIOTHEHHOI pabOThI BEICOKO
OLIeHM/IN KCIIEPTHI CepTUPMKALMOHHBIX BlacTeit AP MAK
u EASA», — oTMeTHn1 3aMecTUTeNb ITABHOTO KOHCTPYK-
topa AO «['CC» o aspogunamuxe A.B. Jlo10TOBCKUIL.
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®Ou3uKu 06 bACHUNU
HeobblyHOE NoBeAeHUue
CUJIbHO HeYNOPA[O4YEHHbIX
CBepXnpoBO4HUKOB

Ou3nkm Muxamn QenrenpMaH (pyrkosoguTens nabopatopum
TeopeTmyeckon HaHo M3k MOTU) n JleB Nodde 06 bACHN-
NN HeobbIYHbIV 3P PEKT B pAAE NEPCNEKTUBHBIX CBEPXMPOBO-
AALMX MaTepuanos. Mcnonb3yA paHee paspaboTaHHyo UMK
TeopwuIio, y4eHble CBA3asiM NJIOTHOCTb HOCUTESIer CBEPXMNpPOBO-
AALlero ToKa C KBAaHTOBbLIMM CBOMCTBaMM BeLlecTBa.
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OTnn4me obbI4YHbIX CBepxMNpoBOAHMKOB OT NncesAoLLleneBblX. CEEpXHpOBOJJMMOCTb B Cnyyae 06bIYHbIX CBepxnpo-
BOAHWKOB MPY NOBbILIEHUN TeMMepaTypbl BbilLe KPUTUYECKOM McHe3aeT NOTOMY, YTO pa3pyLUaloTcA KynepoBcKue
napsbl, @ B C/ly4ae CBepXnpoBOAHNKOB C NCBeAOLe/Tbi0 — NOTOMY, YTO HeynopALO4YeHHOCTb Ha4MHaeT MelaThb
[ABUMHEHWIO KYNepOoBCKMX Nap, M OHW CTAHOBATCA TOKANN30BaHHLIMU B HEKOTOPO 061acTu peLuéTru. M3obpame-
Hue: npecc-caywba MOTU.

OcHOBbIBAsACH Ha IIONYYEHHBIX [JAHHBIX, KOMaHJa JC-
cIefioBaTeIell Hallla IpocToil croco6 npesparuts KR2 u3
«HAcOCa» J/IA MOHOB HATPUA B «HACOC» /I MOHOB KAy,
Ecmm Bcrpoutp KR2 B HelpoHBI, OH MOT OBl CTaThb BaX-
HBIM MHCTPYMEHTOM JI/ii OITOT€HETUKM, HOBOM Hay4HOI
067acT, B KOTOPOII CBETOUYBCTBUTEIbHBIE OEIKM UTPAIOT
PONb MONEKYNAPHBIX «IE€PEKIIYaTeNei», yIpaBIaoIuX
aKTUBHOCTBIO HEI[POHOB U LPYTUX IMEKTPOBO3OYAUMBIX
KJIETOK, VICTIONIb3Ysl CBETOBblE MMITY/NbChl. PesynmbraThl mc-
crefjoBaHNA ONyOnMKoBaHbl B XypHane Nature Structural

and Molecular Biology.
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B cTaTbe, KOTOPYIO yUeHbIe OIIyOINKOBAIN Ha CTPAHUIIAX
xypHana Physical Review B: Condensed Matter And Materials
Physics, pedb 1IeT 0 TaK Ha3bIBaeMBIX CBEPXIIPOBOJHIKAX
¢ nceBpomienblo. TepMIH «lie/ib» BO3HMKAET B KBAHTOBOIT
TeOPII CBEPXIIPOBOMIMIMOCTI U 0003HAYaeT XapaKTePHBIiT 330D
Ha larpaMMe ¢ pacrpefieieHeM 3IeKTPOHOB 10 IHEPIAM,
9HEPTeTHYECKOM CIEKTpe. BhIenA0T CBepXIPOBOSHUKY C
«OOBIYHOI» IENBI0 M 0COOBIE CBEPXITPOBOHUKY, KOTOPbIE
Ha’Ke B CBOEM «HOPMaJIbHOM» COCTOSHNY J€MOHCTPUPYIOT
HEYTO IOXO)Kee Ha Ie/lb — ee Ha3bIBAIOT IICEBOLIENIbIO.

17151 MOHVIMaHNS TepMIHA «IIe/b» HeOOXOLMO CHeNaTh
HeOOIBIIIoI IKCKYPC B Teopuio. ITonHoI Mofien, KoTopast Obl
00bsACHANA QeHOMEH CBEPXIIPOBOAVIMOCTH BO BCEX JACTA/IAX
(1 mo3BoOIATA OBI, HAIIPUMeED, CUHTE3NPOBATH PAOOTAIOM VI
IIpY KOMHATHOII TeMIlepaType CBepXIPOBOJHIK) HET IO cel
IIeHb, HO B KaueCTBe Haubojiee yjaqHOl MOZIe/IN Ha CerOfjHs
ucnonbsyercs damie Bcero BKII-Teopus: paspaboranHas
JIxxonom bappmuom, Jleon Humom Kymepom m JlxoHOM
[Ipuddpepom. B BKIII-Teopun KIo4YeBy0 POIb UTPAIOT Ky-
IIePOBCKIE TTapbl — CBA3aHHBIE COCTOSHNUA IBYX 57IEKTPOHOB
C IPOTHMBOIOJIOKHO HATIPAB/ICHHBIMY CIMHaMU. TaKue mapbl
OT/IMYAIOTCS, C OfHOI CTOPOHBI, O4eHb C1ab0I1 CBA3BI0 MEXY
JacTuamMu (KOTopas nMeeT cyry6o KBaHTOBYIO IPUPOSY —
B KJIACCMYECKOI TEOPUM INEKTPOHBI MMEIT OFMHAKOBBII
3apsJ| ¥ JO/DKHBI OTTA/IKMBAThCA), A C APYTOil — TeM, YTO He
B3aMMOJEICTBYIOT C KPUCTA/I/IMYECKON PEIIETKOM, HO3TOMY
CBOOOJHO IepefIBUTAIOTCA IO BELECTBY U He TPATAT CBOIO
9HEPIMI0 Ha CTONKHOBeHMA. OX/MafiiB MeTaan JO TaKoil
TEMIIePATyPBl, P KOTOPOIl TEIIOBOE JBVKEHME YaCTHI]
He MelaeT GOPMUPOBAHNIO KYIIEPOBCKIUX I1ap, TaKIe Hapbl

MOJKHO 3aCTaBUTDb NI€EpEMEIIATHCA 6e3 IIOTEPD U 3a CUET 3TOr0



IepeBecTy Bech obpasel] B CBEPXIPOBOJAIIEe COCTOSHIE.

ITosABNIEHNE KYIEPOBCKMX IIap MEHAET He TOJBbKO
97IeKTpUYeCKMe CBOJICTBA BEIeCTBA B LeJIOM, HO U pac-
IIpeneneHne 3JIEKTPOHOB IO 3HEPTUAM, SHCPFCTI/I‘IecKI/Iﬂ
crexTp. PopMuUpOBaHMe Nap BIeYeT NOSABNEHME B CIIEKTpPe
XapaKTepHOTO IPOBaja, KOTOPBIN HAa3bIBAIOT MO0 ILIE/IbIO,
160 MCEBOLIENBIO B 3aBUCUMOCTI OT 06CTOATENbCTB. Ecin
BEIIECTBO — CBEPXIIPOBOAHMK, M CBEPXIIPOBOAMMOCTD I10-
CJIe OXJTX/IEHUA IO KPUTUYECKOI TeMIIepaTypbl BOSHIK/IA
OJIHOBPEMEHHO C HOSBJICHVIEM KYIIePOBCKVX I1ap, TO TOBOPAT
po wenb (B aHIIMIICKOIL UTeparype - gap). A BOT ecnu
CX0XasA 0cOOEHHOCTb Ha rpaduKe CO CHEKTPOM NIEKTPOHOB
HOC/Ie OX/IAXK/IeH A HOABU/IACD, HO CBEPXITPOBOAVIMOCTY IIPU
9TOM ellle He BO3HMKI/IO — YIOTPeO/IsIeTCs TePMIH «IICEBRO-
1eb» (IIOTY9aeTcs, YTO ieIb KaK Obl «HEHACTOSIIAN, I eé
IIOABJICHNE HE CBA3AHO C IIOABICHUEM CBCpXHpOBO}II/IMOCTI/I).
Ecnu takoe BCIIECTBO OX/IAAUTD IIOCUTIbHEE, OHO CTAHOBUTCA
CBEPXIIPOBOAHMKOM, a II€/l1b B €r0 CIIEKTpPE yBeTH/I‘{I/IBaeT-
c - B ee BelMMUYMHe CKIAJBIBAIOTCA KaK IICEBOLIeNDb, TaK
U COOCTBEHHO CBepPXNpPOBOfsALIas 1ienb. CBOMCTBA TAKOTO
CBEPXIPOBOGHIKA BO MHOTOM OT/IMYAIOTCA OT OOBIYHOTO.

CBepXIIPOBOJHUKY C OOBIYHON IIEIbI0 XOPOIIO BIIU-
ceiBatotcA B Teopuio BKII, koTopas ONHO3SHAYHO CBA3BI-
BaeT KyNepoBCKUe Hapbl ¢ GopMMpOBaHMEM IpOBaja Ha
rpaduke pacnpefefieHNs IO SHePIUAM. ITa >Ke Teopus
IJIACUT, YTO IUIOTHOCTb CBEPXIPOBOAAILETO TOKA IPAMO
IPONOPIIMOHA/IbHA BeIMYMHE CBEPXIIPOBOAIIEI LEe/N: pS ~
A, 4eM 60IblIIe KYIIePOBCKMX Iap 06pa3oBajIoch B eMHNIIIE
o6beMa, TeM 00JIblIe IIPOBAJ Ha SHEPIeTUYeCKOM CIIEKTpe,
T.e. Be4yHa ey, CBepXIPOBOIHNUKI C ICEBJOIIENbIO B
teopuio BKIII y>ke He BIMCHIBAIOTCA, HO MX MOKHO ONUCATh
Ha OCHOBE TeOpUU, KOTOPYIO paHee IpeIoxuan Muxanr
Detirenpman u Jle Modde ¢ xomneramn. B coeit HOBOI
CTaTbe yueHble TPV TOMOIIY CBOEII TeOPYM PACCUMTAIN LA
CBEPXIIPOBOTHVKOB C IICEBJIOIIE/NTBIO 3aBVICMOCTD IIJIOTHOCTU
CBEPXNIPOBOAAIIETO TOKA OT HIVPVHBI IICEBIOIIEIIN.

Bce feno B 6ecnopsigke

VIsyyeHne CTPOEHUA CBEPXIPOBOJHMUKOB C IICEBJIOLIe-
JIbI0 Ha MMKPOCKOIIMYECKOM YPOBHE II0Ka3aso, YTO TaKue
MaTepuanabl OT/INYAKTCA CUJIBHOT HeyHOpHI[O‘-ICHHOCTI)IO.
Shve 3HAYUT, YTO MX ATOMBI HE BBICTPOEHDBI B I/I]lea]IbHyIO
KPUCTAJUIMYECKYIO PeLIeTKY VI CTPYKTYpa 9TOJ pereTKn
cunbHO HapyueHa. [IpumepaMy Takux cBepXIpOBOSHMUKOB
C ICEBJOLIE/IbI0 aBTOPbI HOBOTO MCC/IEOBAaHNA HA3bIBAIOT
HUTpPUJ, THTaHA B BMJIE TOHKOI IUIEHKM (B KOTODPOIl Kpu-
CTa//IMYecKas pelleTKa OKa’KeTcA HapylleHa BO MHOIMX
MecTax) M OKCUA MHAUA (KOTOpPbII BOBCe MOXeT OBITH
aMOpQHBIM, KaK CTEKJIO).

HeynopsagoueHHOCTD MIpaeT KIH4YEBYH POIb B TOM,

4TO II€PEXO0], B CBEPXIPOBOAAILIEE COCTOAHNE NMPOUCXOAUT

He OJZHOBPEMEHHO ¢ (OpMMPOBaHMEM KyNEepOBCKUX Iap.
CBsi3aHHbBIE IPYT C APYIOM 9/l€KTPOHBI B TAaKUX MaTepu-
a/lax MOSBIIAIOTCS O TOTO, KAaK MCYe3aeT INEKTPUIECKoe
COHPOTI/IBHCHI/IC JIMEHHO HOTOMY, 4YTO MHOTI'OYMCIICHHbIC
OTKJIOHEHUA B MI/IKpOCKOHI/I‘{eCKOI?[ CprKType BeIeCTBa
OT MIOEA/TbHOTIO HOpHﬂKa MOFyT MelIaThb KyHepOBCKOI/“[
Hapr, KOTOpaH B yHOpHHO‘{eHHbIX KpI/ICTaTITIaX JOBVIKETCA
6e3 BCAKMX TTOMeEX.

Heo6x011MO NOf{4epKHYTh, YTO KyNePOBCKIE Maphbl B
CBEPXIIPOBOHNUKE C IICEB/OLIE/bI0 HeNMb3sl OXapaKTepuso-
BaTh KaK HeINOJ|BVDKHbIE. VI3-3a KBaHTOBBIX 3(eKkToB nx
HOBeJieHIie HECKOIBKO CTI0KHee: IOAYMHSAACh COOTHOIIEHIIO
HeOIlpefleIEHHOCTEN, OHM He 3aMMpPAaIOT HEMOJBIKHO B
OfIHOM MecTe, a “pa3MasblBalOTCsA” 110 JOCTATOYHO 6O/Ib-
ot (fecsATKM MeXATOMHBIX PAcCTOSHUIL), HO KOHEYHOI
o6mactu. Ecnyu 6bI OHM MOITIM ABUTATbCA, TaKasg 061acTh
[OKpbIBaza Obl BCE BeIeCTBO: y4llle HMPeACTABUTD ITO
[IOMOXKET KapTWHKA HIDKE.

VITOoroBsiit pe3ynbrar

BbIBOJ| 9/IEKTPUYECKUX [TAPAMETPOB CBEPXIIPOBOHIKOB
C IICEBJIOLIE/BI0 M3 KBAHTOBBIX CBOJICTB BElECTBA BaXKEH
Kak ¢ QyHgaMeHTanbHOI (ydeHble CTaM My 4lle ITOHIMATh
CBEPXIPOBOJHUKM B II€/IOM), TaK ¥ C IPUKIALHON TOYKU
3peHsL. VIcceoBaTet OTMEYAIOT, YTO Ha OCHOBE OKCHJIA
VHANMS, TUIITYHOTO CBEPXIIPOBOHMKA C [ICEBOLIETIBIO, yIKe
YHAZIOCh CO3[JaTh CBEPXNPOBOJsllee KBAHTOBOE YCTPOIICTBO,
CII0COOHOE CTYXXUTh HPOTOTUIIOM COCTABHOI YaCTU KBaH-
TOBOT'O KOMIIBIOTEpA.

PaccMoTpeB JiBIOKeHE KYIIEPOBCKIUX Tap 110 BEIeCTBY
C PasHOJI CTENEHDbI0 HEYIOPALOYeHHOCT, YUeHbIe BbIBEIN
TEOPETUYECKYI0 3aBUCHMOCTD IVIOTHOCTY KYIIEPOBCKUX
map ps B BellleCTBE OT IIMPYHBI IICEBAOLIEIN. ITO BaXKHASL
XapaKTepUCTIKA, HOCKOIbKY OHa 00paTHO IPONOPIIMOHAIb-
Ha MHAYKTUBHOCTY IUICHKN (2 ONMCBIBaeMble MaTepyasibl
HOHY‘-IaIOT JIMEHHO B BHUE HHeHOK) B CBCPXHPOBO,T_[}IH_ICM
COCTOAHUN. HOI[O6H])IC TIJIEHKY C BBICOKOM I/IHI[YKTI/IBHOCT])IO
n HYHCBI)IM COHpOTI/IBTIeHI/ICM Hy)KHI)I 1A HpOI/ISBO}ICTBa
Ky6I/[TOB, OCHOBBI KBAHTOBBIX BbIYMC/IMTEIbHDBIX YCTpOﬁ[CTB.

Ecmy B 0OBIYHBIX CBEPXIPOBOZHMKAX 3aBUCHMOCTD
IIJIOTHOCTU KyHepOBCKI/IX Hap oT IH]/Ip]/IHI)I IICeBAOII e N
Obl1a nuHeitHa (ps ~ A), TO B M3y4aeMbIX BeleCTBaX OHa
OKa3bIBaeTCA KBaflpaTU4HOI (ps ~ A2). OTOT QakT jerko
IIPOBEPUTDH IKCIIEPUMEHTAIBHO B 607Iee IOfPOOHOM MCCIefo-
BaHUM — U, €C/IU 9TO IIPOU30I/IET, Teopusi, pasdpaboTaHHas
ABTOpaMM paHee, HalIET JOONHUTEIbHbIE OITBEPKIECHM .

ABropsl craTby GrmaropapAT B. Sacepe 3a 100TBOpHbIE
HI/ICKYCCI/II/I B XO[€ HalIMCAHUA pa6OTbI.

MccnemoBanue BBIIOTHEHO MPU IIOAAEPXKKE IpaHTa

Poccuiickoro HayqHOTo GoHfa.
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buodpusukmn
cMoaeNnmMpoBanm
pocT TpoMb0B

B apTepuaXx

Mpynna 6uodusnkos, BKNOYawLwas npeactasutenen MOTH,
MaTeMaTU4ecKn cMogenupoBasna npouecc GpopMmMpoBaHUA
TpoMbOB B apTepuaAx: 0CHOBHOW NPUYNHBI MHGAPKTOB U
MHCYNLTOB. YUeHble onvcany ciMnaHme TpoMboumToB Apyr
C OpyroM nogobHo purypkam B M3BeCTHOM Urpe «TeTpuc» un
BbIBEJIN YPaBHEHWA, KOTOpbIe MO3BOJININ BOCMPOM3BECTHU
BOJIHOBOWM NpoLecc pocTa TPOMbOLUMTapPHbIX arperaToB B
KpOBEHOCHOM cocyfe.

substrate
substrate

Xy
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Vccneposatenn ns PepepanbHOTO Hay4YHO-KIMHU-
4eCKOTO L[eHTPa [IeTCKOM IeMaTOJOrMNM, OHKOJNOTUM 1
ummyHosoruy (PHKIT OITOM), Llentpa TeopeTndyeckux
npobneM ¢usuko-xuMudeckon ¢apmakonornu, MOTH,
MTY, MHctutyTa mpobnem maumuosefenus (ITetep6ypr)
u CpobopHoro yHusepcurera (bepnun) onucanyu HOBYIO
MoZienb Ha CTpaHunax xypHana PLoS One. Muxann ITan-
TejleeB, OfMH U3 aBTOPOB IyOnmMKanmu, ommcan pabory
HaJl MOZIE/IbIO ¥ COCTAB VICC/IEIOBATEbCKOTO KOMIIEKTIBA
caepyomuM obpasom: «Mbpl ¢ Pasznn AtaymraxaHOBBIM
IIOCTAaBU/IN 33/jadyy UM BBIBEIM ypaBHeHMe, a Eprenusa ba-
6yIIKMHA IOJ PYKOBOACTBOM CBOero yumrens Hukomas
BecconoBa paspaboTana METOABI €0 peLIeHUs B ABYX-
MEpHOM C/Tydae COBMECTHO C TMAPOAMHAMMKON MOTOKA, B
KOTOpoM pacreT TpoM6. OHa >ke BBIIIOJTHI/IA BCE PACUeThI;
mbI ¢ Pasnn aBnsgeMcs mpodeccopamu Kadenpsl pereHepa-
tusHO MegyuuuHbl PEM® MOT, koropas 6asupyercs
B OHKII ATOM (y Hac y»KacHO MHOTO MeCT pPaboThL...)».

KimroueByto porib B HOBOJI MOJIE/IN UTPAET PACCMOTpPEHMe
pocra TpoMba OZO6HO POCTY HarpoMaXkeHs GUIypox
B K/IaCCMY€CKOJ KoMIIbloTepHOI urpe «Terpuc» — dacTu-
bl M60 MafaloT BHM3 Ha POBHYIO NMOBEPXHOCTD, MO0
OPUINMAIOT K BBIEIAOMMMCA U3 PACTYIIETOCHA CTyCTKa
BBICTYIaM cOOKy. OTIM4Me OT UTPBI TONBKO B TOM, YTO
IIO/IHOCTDIO 3aIIO/IHEHHBIN C/I0i1 He MCYe3aeT, II03TOMY CO
BpeMeHeM TPOMO CIIOCOOeH IePeKPLITh BCe JOCTYIIHOE eMy
npocTpaHcTBO. KpoMme Toro, maparomye Gurypku Bcerna
OIMHAKOBBI: MOJIE/Ib OIMChIBAET CIMIIaHMe TPOMOOIINTOB,
CIlelMann3MpPOBAHHBIX KI€TOK KPOBU.

OmmcaBp MaTeMaTH4eCcKy IIPOLECC 3aIIO/THEHMA CBO-
60lHBIX MeCT Ha IOBEPXHOCTY PACTYILEro TpoMba, yueHble
CMOIJIY IIOCTPOUTD CHaYajIa OJHOMEpPHYI0 (KaK B K/Iaccu-
gyeckoM «TeTpuce»), a IOTOM 1 IByMEPHYIO (TPOMOOLUTHI
0CeJIaI0T Ha II0CKOCTB) Mogie/b. [Ipy 9TOM B OIIpe/ie/IeHHbII
MOMEHT OT/ie/IbHbIe TPOMOOIMTBI CTA/IX PACCMATpPUBATLCS
YYeHBIMHU KaK OECKOHEYHO Majble, a caM TpoMO — Kak
HeNIpepbIBHBIN; MIHAYe TOBOP:A, yUeHble MepelIn OT JUc-
KpPeTHOMMOJeIN K HeIIpepbIBHOIL.

JIuckpeTHas MoOfienb: NCCIelyeMass CUCTeMa COCTOUT
U3 OTAENbHBIX JaCTHNII, MOBEefleHNe Kak/[0il MOXHO HpO-
ClefuTh MHAWBUAYANbHO. Tak MOXXHO MOJeNMpOBaTh,
HAIlpuMep, MOJIEKY/IBI Ta3a B 3afade 0 OPOyHOBCKOM [BH-
SKeHMM — TIPeAiCTABMAA KaXXIyI0 MOTIEKYNTy KaK JacTUILY,
CTa/IKMBAIOLIYIOCA € YacTuUIeil 6o/blIero pasmepa.

HempepbiBHas MOfieNTb: MCCIefyeMas CICTeMa COCTOUT
U3 CIJIOMIHBIX 00'BEKTOB, KOTOPbIe MOTI'YT I/TABHO U3MEHSTh
CBOIL pasMep MM KaKyo-11160 ellle XapaKTepUCTUKy. Tak
MOJIeNIMPYIOT, HAIIPYMeP, POCT TeMIIePaTypbl BO BK/TIOYEH-
HOM KOT/Ie — Ha BBIXOJje IIO/Iy4YaeTcs HoJie TeMIIepaTyp B

n3y4aeMoM obbeme.

IMocnenoBarenbHOE pelIeHNe OMTyYeHHBIX YPaBHEHUI
TI03BO/INJIO BOCIIPOM3BECTV AMHAMMUKY POCTa peasbHOTO
Tp0M6a I UNCCiaegoBaTb €ro IIOBEOCHUE B pasanHbe
yC]'IOBI/I}IX — HaHpI/IMep, B CI/ITyaLU/H/I HOBPC)KI[CHI/IH CO-
CYJUCTONM CTEHKIN.

B cBoeit paboTe nccienoBaTey MOLYEPKUBAIOT, ITO
npluecc pocTa TpomMba HAalOMMHAeT OeryImyio BOIHY,
IpuveM CXOACTBO 3TO Ja/leKO He clydaliHo. Panee mmn
6b110 TTOKA3aHO, YTO IPOLECC POCTa TPOMOA HOCUT aBTO-
BOJIHOBOJI XapaKTep — KpPOBb, Hecylas TPOMOOLNTHI U
pspj obecrednBalONX CBEPThIBaHVE KPOBM CIIEIMaTbHBIX
6e/KOB, ABIAETCA AKTUBHOI cpefoit. Torga BbIBOJ yUEHBIX
KacajICsl CBEPTHIBAHMS KPOBU 3a CYET KacKajia 6MoXmuMu-
YeCKMX peaxluil Ipy ydacTuy 6eNKoB, HO 1 B C/Iy4yae CO
CIuMnaHreM TPOMOOIMTOB TaK)Xe MOXKHO TOBOPUTH 00
aKTUBHON cpefie.

TepMuH «akTUBHasA Cpefja» UTpaeT KIIOYEBYIO POIb
B HE/IMHENHOM NMHAMMKe — HayKe O MaTeMaTH4eCKOM
MOJIeTMPOBAHUM CAMBIX Pas3HBIX CUCTEM, OT CMeceil
B3aMMOJIE/ICTBYIOIIVX PEAKTMBOB ¥ JIa3€POB O JIECHBIX
HOXKapoB ¥ Ja)ke coluanbHbIX cereil. CyThb aKTMBHOI
Cpefibl IpOllle BCEro OMNCATh MMEHHO JIECHBIM II0XKapOM:
Ka)k[I0e CyXO0e JiepeBO He IIPOCTO MaCCUBHBI 00beKT Bpojie
MOJIEKYJIbI, @ HOTEHI[MA/IbHBIN ICTOYHUK TETUIOBOI SHEPTUIL.
Ecnu B6MM3M Cyxoro fiepeBa BCIIBIXMBAET OTOHb, TO OHO
3aropaeTcs caMo U [acT ele 6Oble Terna, ClIoCOOHOro
BOCIIAMEHUTD ApyTHue AepeBbsi. CIoCOOHOCTD 9/1eMEHTOB
CUCTEMBI BBIJIE/IATh SHEPTUI0 — K/IH0YeBast 0COOEHHOCTD
aKTUBHOI Cpefbl.

W ncnyckaromue kBaHTbl VIK-13nydeHnsa MomeKybl
YIJIEKMC/IOTO Ta3a B CBETALIENCS CTEKIAHHON TpyOKe
rasoBOTO Ja3epa, M BCHBIXMBAIOUINE IOJ MeiicTBUEeM
HpUONVKAIOIErOCs OTHS JIepeBbsl — YacTU aKTMBHBIX
cpeni. Bce OHM MMEIOT HEKOTOPYIO SHEPIII0, KOTOpas MO-
JKeT BBICBOOOXKZATHCS B XOJie OIpe/e/IeHHOrO IIpolecca.
KpOBI) TOXXE€ aKTUBHaA cpe;[a 7 TOXXE MOXET 6])ITI) OIIMCaHa
MeTO/laMV He/lMHeNHOI JUHAMUKI. B akTUBHBIX cpefjax
KaKoe-TO JIOKaJIbHOe COObITHE (YHap MOMHUY B JIePEBO, K
HpUMepy) MOXET 3aIyCTUTD HPOLecC NMepexofa CUCTEMBbI
U3 OJHOTO COCTOSAHMA B ipyroe (B JAHHOM CIy4ae — Cy-
X0€e JIepeBO MpeBpallaeTcsi B Cropesliee). ITOT MPoLecc
pacHpoCcTpaHseTcss B IPOCTPAHCTBE IMOJOOHO BOIHE U
KOHKpeTHas1 (pusmdeckass NpUpoOfa CUCTEMBI He CTOJIb
y)K Ba’>XKHa, OJVMHAKOBbIC ypaBHeHI/IH MOI‘yT OIIMCBIBAThb
COBEpIIEHHO pas3Hble Caydanm. A TepMMUH «aBTOBOTHA»
O3HAuaeT, YTO IPOLeCC PacIpOCTpaHEHNSA BOIHBI UAET
He ITaCCUBHO, KaK B cnyqae 66I‘yHH/IX CeMiCMMYeCKIX BOTH
OT oyYara 3eMJIeTPSICEHNs, @ aKTUBHO — B KaXKIO0I1 TOUKe
BOJ/IHA nonyqaeT HOHOHHI/ITeHthIO SHCPI‘I/[IO. B Cnyqae

pacTymero Tp0M6a BMECTO CYXMX 1 BOCIIZTAaMEHAIOMMXCA
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JilepeBbeB HY)XHO PACCMATPUBATD IUIABAIOLINE B IIa3Me
KPOBM TPOMOOLMTHI, KOTOPbIe MOTYT IE€PEXOLUTH U3
CBOGOTHOIINIABAIOIIETO COCTOAHMA B OCAXK/IEHHOE.

TpoM6OLMTHl UTPAIOT BaXXHYI0 poab B GOpMUPO-
BaHUM TPOMOOB, OJIOKMPYIOIIMX KPOBEHOCHBIE COCYHbI
CI'YCTKOB. B OOBIYHBIX YCTIOBHMAX OHM CBOOOZHO IUIBIBYT
BMeCTe C TOKOM KDOBH, HO IIPM IOBPEX[EHUN CTEHKI
COCyZia HauMHAKIT IPWINIATH KaK APYT K APYTY, TaK I K
CTeHKe; KpOMe TOTO, B COCTAaB KPOBI BXOLUT MHOXKECTBO
HeoOXoauMbIX st 06pasoBanus Tpomba Genkos. axe
ecu TpOMOOIMTOB HET BOBCE, PeaKIUM C ydacTueM Oer-
KOB CIIOCOOHBI IIPUBECTH K IOSBIEHUIO OGIOKMPYIOLIETo
MOBPEX/IEHHBIII COCY[ CIYCTKA M 9TI PeaKLUI TOXKe HO-
CST aBTOBOJIHOBOI XapakTep. B HopMme TpoMm6bl cracaioT
OpraHU3M OT KPOBOIOTEPY IIPM HOBPEXAEHNUU COCYHOB,
HO MHOTAAa TPOMOBI 00pa3yIoTcs He B Pe3y/IbTaTe TPABM C
PaspbIBOM COCYAMCTOI CTEHKN, a B pe3y/lbTaTe peaKLuu
Ha MaTOMOIMYeCKNIl IpolLecc BpOfe poCTa >KUPOBOIL
OIAIIKY BHYTPY apTepuu Ipu atepockiepose. [logoGHble
TPOMOBI MOTYT 3a6/I0KMPOBATH COCY/, LIEIMKOM U OCTABUTD
TKAaHU 1 OpraHbl 6e3 KPOBOCHAGXKEHUsI: 3TO, B CBOK O4Ye-
penb, CIocOGHO MPUBOANTD K MH(MAPKTY MUOKapaa (mpu
3aKyIIOpKe apTepuil B Cepflle), MHCYIbTY (Ipu 6I0KMpo-
BaHUY apTepuil, CHAOXKAWUINX KPOBbIO TOMOBHOM MOST)
WM TaHTpeHe KoHeyHocreil. HoBasi Mojenb KOpPpPeKTHO
OIJCBIBAET POCT TPOMOOB B apTEPHUIX — TaKUe TPOMObI
COCTOAT NPENMYIIECTBEHHO U3 TPOMOOIIMTOB, a BKIIaf
6e/KOB KPOBH B MX POCT CPaBHUTEIbHO HEBENMNK.

Muxann IlaHTeneeB Tak)Ke pacckasan «3a HayKy» O
epPCIIeKTNBAX U3y YeHNS TPOMOOB I O TOM, II0YeMY yIeHble
BBIOpA/IN MMEHHO apTepHaibHbIe, a He BEHO3HbIE TPOMODI
U He TIPOLeCC CBEPTBIBAHNA KPOBM B KAIM/IIAPAX:

«MpbI 3aHUMaeMcs pasHbBIMI BOIIpOoCaMM B obmacTu
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reMocTasa — U «(pU3MONTOTMIECKMM» IIPOLIECCOM 3aThl-
KaHMA PaH, I BeHO3HBIMM, U apTePUaTbHBIMU TPOMOAMIL.
KoHkpeTHO B apTepuanbHBIX €CTb MHOTO MHTEPECHOTO.
W conmanbHasg Ba>KHOCTb (MHGAPKTHI M MIIEMITYECKIe
MHCYJIBTBI), M CTIOXKHbBIE MEXaHU3MBI (KCTaTy, O€IKM Kpo-
BJ TaM WUTPAKOT K/IKYEBbIE POMM TOXKE, M HE O KOHIA
noHATHbIe). Ho MMeHHO ¢ apTepuaabHBIMM HaM ObLIO
BCerfja CI0XKHO paboTaTh C TOYKMU 3PEHUsT paspaboTKu
1 KOMIIBDIOTEPHON peanmsaluy Mojesnel, TaK KaK TaM
OYeHDb TsKeNIoe codYeTaHue MeXaHMKMU (MpUKpeIneHue
KJIETOK), TUPOAMHAMUKI C IlepeMeHHOl reoMeTpueit, 1
6noxumuy. HUKakuMu cTaHZAPTHBIMM IPOrPaMMaMI OHO
TOZTKOM He pellaeTcs.

B pa6ore B8 PLoS ONE Mbl [ONBITAINCh UCIIOb-
30BaTh Hamboree NMPUMUTUBHOE ONMMCaHMEe TpoMmba, B
BUJI€ CIUIOLIHOM Cpefibl, a He AMCKPETHBIX YacTuly. 9TO
Ipub/IKeHIe BO MHOTYX OTHOIIEHNSX IPy6boe 1 OrpaHu-
YYBaeT BO3MOXXHOCTM MCCTIE/JOBAHMA, HO 3aTO TTO3BOJIAET
BBIBOUTD KaKle-TO obmue 3akoHoMepHOCTH. C OfHOIL
CTOPOHBI, Mbl COOMpaeMcs Hajblile IPUMEHATb €ro K
KOHKPETHBIM 3aflaukKaM, HAaCKONIbKO XBaTUT €ro NPUTOJ-
HOCTH, @ C JPYTOil CTOPOHBI BefieM paspaboTKy 6oiee
COBEpILICHHBIX U COBPEMEHHBIX MOfeneil — rfe OymyT
TpeXMepHble KI€TKM KPOBMY, TIOTHOIIEHHAsl MeXaHUKa MX
B3aJIMOJIEICTBIA U IIPAaBIU/IbHAsA OMOXUMMA. PelraTbcs oHu
OynmyT, pasyMeeTcs, y)Ke TONbKO Ha CyNepKOMIIbIOTEpax.
JIpyroe HampaB/ieHMe - «BHYTPb» TPOMOOIUTA, MOJENN-
PpOBaHMe BHYTPUK/IETOUYHON CUTHAIM3ALMN, Ka/IbIIMEeBbIX
OCHM/UIALMIL ¥ KOJUIAIICa MUTOXOHAPUIL B TPOMOOIMTAX.
OTOMY IOCBAIIEH PAJ yXKe BBIIIEAUINX paboT — BKIIIO-
Yas COBCEM HOBYIO IyOnukanuio B xypHane Molecular
BioSystems. Co BpeMeHeM, A HaJiel0Ch, BCE ITU MPOEKTHI
COJIBIOTCSA BOEAVHO B IOTHOLIEHHYI0 MHOTOMAcIITabHYIO
Mofieb TpOMO00Opa3oBaHMA».

JI7151 HOHMMAaHMSA COMATBHON BaXXHOCTHU MPOOIIEMBI, O
KOTODOIf TOBOPUJI MCCTIefOBaTeIb, HEOOXOAVIMO YKa3aTh,
YTO TONBKO MHCYNBTOB B Poccum Kakzblil ileHb IpOMC-
XOJUT OKOJIO THICAYN, MPUIEM Cpely BBUKVMBIINX B JIBYX
Cy4Yasx M3 TpeX WMHCYIbT NPUBOAUT K WHBAMUTHOCTH.
Bompekn pacxo)xeMy MHEHMIO, MHCY/TBT MOXKeT 3aTPOHYTh
He TONIbKO IOXMJIBIX JIIOJIEil, HO I TeX, KOMy ellie HeT 45
JIET — 3TO IPUMEPHO Ka>XK/Iblil BOCbMOII ciyyaii. IIpusnakom
MHCY/IbTA MOXKeT OBITb YaCTUYUHBII Iapaand, BHe3allHas
c1aboCTb, @ CO CTOPOHBI B psifie CIydaeB CUMIITOMEL,
HEBHATHAA Pedb BKyIle C HIATAIOLECA MOXOAKOM MOTyT
MOKA3aThCSA CXOXMMHU C TIPOABIEHUAMU aKOTOTBHOTO
OIbSIHEHN: 3Ta OUIMOKA CTOPOHHUX CBUAETENIell MOXKeT
CTOUTb XM3HU TOCTPAfIaBIIMM OT OCTPOTO HapyHIeHN
MO3TOBOTO KPOBOOOpaIIeHN .



®u3suku MOTU o06BACHUM
NPUYMUHY XKECTKOCTH
NONIMKPUCTANIMMECKUX a/IMa30B

®usunkn 3 MOTU pasraganu TanHy ¢deHoMeHasnlbHO BbICOKOW YNpYro-
CTW NONIMKPUCTAN/IMYECKMX a/IMa30B C pa3MepoM 3epHa nopsagka 10
HaHOMEeTpPOB, KOTOpbIe, BOMPEKM IOMMKe, 0Ka3asnch HECTYe afiMasHblX
MOHOKPWCTaNN0B — OKA3asioCh, UTO «3epHa» B MONIMKPUCTANIEe Cnocob-
Hbl «@KTMBHO» MPOTMBOAENCTBOBATb BHELUHEMY [aB/IEHUIO, TOBOPUTCA B
cTaTbe y4eHbIX, onybMKoBaHHOM B XypHane Applied Physics Letters.

ABTOpBI MCCTeNOBAHNA, COTPYAHUKU Kadenpsl da-
Ky/IbTeTa MOJIEKY/IAPHOI 1 XxuMudeckoit pusuku (PMXD)
M®TU n TexHONMOTMYECKOTO UHCTUTYTA CBEPXTBEPAbIX 1
HOBBIX yI7IepogHbIX MaTepuanos B Tpounke (TVICHYM)
[TaBen CopokuH (moueHT, .¢.-M.H. Kadenpsl Gusanku u
xumyy HaHOCTPYKTyp PMXD) n Cepreit Epoxus (cTymeHT
kadenppl GUSMKM U XUMuUM HAHOCTPYKTyp PMXD) 3a-
HYMAIOTCH KOMIIBIOTEPHBIM MOJIE/IPOBAHNEM IOBEIEHM
KPUCTA/UINIECKIX HAaHOCTPYKTYP, YTOOBI ONpeNe/nTb,
4yeM 00yCIOBIeHbI X (pu3ndecKye CBOMCTBA, M CO3[aTh
OCHOBY 7JIA LleJIEeHAIIPABJIEHHOTO CUHTE3a MaTePHasIoB C
3aJJAHHBIMM CBOJMCTBAMI.

PaHee 3KCIIepMMEHTBI C IOMMKPUCTANINIECKMMMU
a/IMa3HBIMM CTPYKTYPaMM, COCTOAIIMMU 13 MHOXECTBa
MeJIKMX a/IMa3HbIX HAHOKPMCTAJIIOB ITOKA3a/lu, YTO OHM
B HEKOTOPBIX C/Ty4asAX MOTYT OBITh 60JIee KECTKIIMU, YeM
MOHOKPMCTa/I/IMYeCKIIi anmas.

«Bompeky OXMJAHUAM HOMUKPUCTANINYECKUI afl-
Ma3 ¢ KPUCTA//INTAMV HAaHOMETPOBOTO pa3Mepa MOXKeT
IEeMOHCTPUPOBATh OOJBIIYI0 YIPYTOCTb, Y€M YMUCTDIN
a7Mas3, MOHOKPMCTA/IIMYECKNI, KOTOPBINl CYMTAETCA
CaMBbIM >XECTKMM KPUCTANIOM U3 CYIIECTBYIOIUX», -
ropoput COpoKuH.

YT1006BI 00 BACHUTD 3TOT 3P PEKT, y4eHbIe C HOMOIIBIO
CyHepKOMIBIOTEPOB IIPOBE/IM KOMIBIOTEPHOE MOJIENINPO-
BaHUe NTOBe/IeHN A HAHOIIOIMKPUCTAJI/IOB IOJ] ABJIEHIEM.
Pacuetsl, nposefenHbie COPOKMHBIM 11 EpoXmHBIM, TOKa-
3bIBAIOT, YTO XapaKTep peaKIUy HONUKPUCTAINIECKIX
a/IMa30B Ha MeXaHMYEeCKOe HAIPsKeHNe 3aBUCUT OT TOTO,
Kakoit popmoit 0611afaloT ero sepHa. [Ipu 9TOM yUeHbIM
yHanoch HaiTH OODbACHEHME aHOMANbHOM XXECTKOCTH
3TUX CTPYKTYP.

Oxasanoch, YTO OT/ie/IbHbIe KPUCTA/UIUTBI Pearupyor

Ha paBHOMEPHYIO HarpyskKy CO BC€X CTOPOH aHMU3O0TpPOII-

HO, OHJ HEPAaBHOMEPHO [AedOpPMUPYIOTCS B PasHBIX
HaHpaB]IeHI/IHX. «HOHI/IKpI/ICTa]I]II/I‘{eCKI/[e aJ/IMAa3bl MOI‘yT
IIPeBOCXOJUTb MOHOKPUCTA/NI B >KECTKOCTHU, U CBA3AHO
9TO UCKIIIOYUTENBHO C HAHOpa3MepHBIM 3¢ deKToOM: Kpu-
CTa/UINTBl B 3TOM IONMKPUCTAJIIE MOTYT MMETb TAKyIO
dbopMy, 4TO Ipu MeXaHM4YeCKOil AedopmManuy 3TOro
[IOMMKPUCTAIIA €70 MEXaHMYECKUIT OTK/IUK OYZieT MMeTh
60/1bIIYI0 BeMNYUHY», — roBOpUT COPOKMH.

YacTb U3 M3y4YEeHHBIX MOJesell HaHOIONMKPUCTAN-
JI0B, KaK MOKasanu pacyeTsl, 067agar0T 60/mee BHICOKUM
00'beMHBIM MOZLYJIEM YIIPYTOCTH, YeM anmas. [IpudamHoii
9TOTO SIB/ISIETCS TO, YTO 3€PHA 00/TafaloT CrielnPuIecKoii
($hopMOIi 1 OHM [T0-PAa3HOMY KOHTAKTUPYIOT PYT C APYTOM.
PesynbTaThl 9TUX pacyeToB U Pusmdeckoe oObsACHEHME
PEKOPAHOI YIIPYTOCY HAaHOIONMKPUCTANIINYECKIX a/IMa-
30B, KaK HaJIel0TCs1 aBTOPBI CTaTby, IIOMOTYT CO3/JaTh ellle
6osee poYHbIE MaTepyasbl, NOfOMpas «IIpaBUIbHBII»
pasmep u popmy 3epeH. K npumepy, ydeHble BBIACHUIIN,
4YTO CaMbIe ynaquIe HO}II/IKPI/ICTaHHI)I JOJI>KHBI HOHY‘{aTbCH
B TeX CIIy‘{aHX, KOorga OHM COCTOAT U3 HaHOKPI/ICTaHHOB
pasmepoB B 10 HAHOMETPOB, YTO IOTHOCTHI COOTBET-
CTByeT IH/ITepaTypHIzIM BKCHePI/IMeHTaHbeIM OaHHDBIM.

PesynbraTbl 3TOro mcciefoBaHUA UCKIOYUTEILHO
BAa>XHBI /1A CO30AaHNA HOBBIX CBerTBépI[I)IX MaTepI/IaHOB.
«ITogo6HBIe MaTepHabl UMEIOT OOIBIIIOE 3HAYEHNE B Pas3-
JINMYHBIX oGnacmx HpOMI)II_HHeHHOCTI/I, HOCKOHI)Ky MOI‘yT
JCIIONb30BaTbCA B Ka4eCTBE M3HOCOCTOMKMUX MOKPBITUIA,
a6pa31/[BHbe MaTepI/IaTIOB, B Ka4yeCTBe I/IHCprMEHTOB J19)8:
OrpaHKM U TOMUPOBKM U Ap. TakuM 06pazom, MONCK u
CMHTE3 HOBBIX CBer- n yHpraTBéprIX MaTepI/[aIIOB C
TBEPIOCTDIO, CPABHUMOI UM JlaXKe TBEPIKE, 4eM Y a/iMa3a,
IIpefiCTaB/IseT 0COOYI0 Ba>KHOCTb C TOUKM 3PeHMs Kak
(dyHZaMeHTalIbHON HAayKW, TaK M NPUKIAZHBIX IIpUMe-

HeHUI», — 3akmouna COpOKMH.
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®U3UKUN HAYUYUIIUCD

YNpaBNATb ABUXEHUEM
3/1IeKTPOHOB B MOJIeKyne

YyeHble cMOriv BnepBble 0TCNIeAnTb B peasibHOM BpeMeHM
nepeMelleHne 3/IeKTPOHa B MOJIEKYJS1e U NMoKasanu, YTo Ta-
KMMM MpoLeccamm MOXHO yrnpaBnaTb — B 6yayLlem 3To gacT
BO3MOXHOCTb HeNocpeAcTBEHHO YNpPaB/IATb XO40M XUMU-
YeCKMX peaKkLuuii 1 BMONTorMYecKmx NPoLeccoB M Nony4aTtb
HYHbI pe3ynbTaT ByKBafbHO HaXaTneM KHoMKKU. Pesynb-
TaTbl UCCiefoBaHMA ony6/IMKoBaHbl B MPECTUHKHOM Hay4YHOM

XypHane Science.
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ABTOpPBI UCCIIeNOBAaHNUA, SKCIIEPVMEHTATOPHI IIOf,
pyxoBopcTBoM 'anca SIxo6a BepHepa n3 mBeitiapckoit
Bricnieit TexHMYecKoil KOIBI B [Jropuxe u TeopeTUKM
n3 Poccun, [lanuu, Benbrum n Kanassr, Bkirouast Osera
Toncrnxuna uz MOTV, 3aHuMaOTCA TaK Ha3bIBaeMOM
«aTTO(U3NKOI» — U3ydYeHMEeM ABJIEHNII, KOTOpbIe IIPO-
TOJXKAIOTCS aTTOCEKYH/Ibl, TO €CTh MUJUIMAPAHBIE 0N
MMUIMApAHBIX Hosieit ceKyHabl (107 (~18) cexyHmbI).

C IOMOIIIBIO METOROB aTTO(USNKIA YUeHbIe IIBITAI0TCS
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OTCIeAUTb CBEPXOBICTpPbIE IepeMelleHNA TeKTPOHOB
B MOJIEKYy/IaX, TOUYHEe MePeCcTPONKY MX IMEKTPOHHBIX
060/m04€eK. DT HPOLECChl — KI0Y K IOHUMAHUIO
XUMMUYECKUX U OMOXMMUYECKUX PeaKLMNIl, IIOCKONbKY
obpa3oBaHMe HOBBIX XMMUYECKUX CBs3€il U 3aKIIO-
yaeTcs B «Iepepaclipelie/IeHNN» 3/IeKTPOHOB. PaHee
IpylIa BO IJlaBe C BepHepoM yske IpoBena Cepuio
pellapIINX 3KCIEePUMEHTOB, KOTOPbIe ITOKa3aayu BO3-

MOXHOCTb TaKUX Ha6ﬂIOﬂ€HI/II71, TEINEepb )K€ M y4aoCh



cfie/1aTh TOC/IeIHNI 1IaT: OHY CMOTJIN JIeMICTBUTENbHO
MIPOCNIeUTD [IBU)KEHNUE 3IEKTPOHOB C BPEMEHHBIM
paspemienneM 100 aTTOCEKyHJ, U IIOKa3aTb, YTO MMM
MO>XHO YIIPaBJIATb.

«B pabore Habnomanach MUrpanus 3/1€KTPOHOB
BJONIb JIMHEWHOV MoneKynbl. HaMm Bnepsble ypmanmoch
YBUJETH IBUKEHNE /IEKTPOHOB, KaK 3TO BCe IIPOUCXO-
IUT, feTanbHo. KpoMme TOro, Mbl IMOKasay, 4TO MO>KHO
YHpPaB/IATb 3TUM [IBVOKEHMEM, 8 3HAUNT, B IPUHLNIIE,
MO>KHO YIIPaBIATb MCXONOM XMMMYECKMX peaKIuii»,
— roBopuT TOJCTUXMH, IJIABHBII HAYYHBI COTPYIHMUK
u moueHT Kadenpsl Teoperndeckoit pusnku MOTI.

B skcriepuMeHTe y4eHbIe MCIOTb30BaIN MOIEKY/IbI
itopayeruneda (HCCI), koTopble pefCTaBIsAOT cO601
BBITAHYTBIE IIETIOYKY 3 YeTBIPEX aTOMOB — BOJOPOJa,
IBYX aTOMOB yIJlepofa u aToma itopa. Ilox geiicrBuem
MOILHBIX ¥ O4Y€Hb KOPOTKMUX JIa3epPHBIX MMIIYIbCOB
KOHGUTYpaLsi 97IeKTPOHHOI 060I0YKI MOJIEKYIIbI Me-
HSITach: B Hell BO3HMKalIa «IbIpKa» —BaKaHTHOE MECTO,
KOTOpasl 3aTeM HadlHajaa KonebaTbCs, IepeMelasch
OT OJJHOTO KOHI]a MOJIEKY/IBI K JPYTOMY.

ToncTuxmH NOfRYEPKUBAET, YTO 3/1eCh Peyb He UAET
0 IepeMelleHNN B OYKBaTbHOM CMBIC/IE C/IOBa, KaK B
KIaccuyeckoit ¢usnke. «B pesynbprare TYHHEIBHON
VOHM3allMM B CUJIBHOM JIa3€PHOM IIOjIeé BO3HMUKAET
CyIepnosmuusA ABYX KBAHTOBBIX COCTOSHMII JIbIPKM:
nono6Ho xoty IllpesuHrepa, KOTOPBI OZHOBPEMEHHO
U KUB, M MEPTB, B 3TOI CYNePIO3ULUMA IbIPKA OJHO-
BPEMEHHO MOXKeT ObITb HalifleHa Ha pa3HbIX KOHIJaX
MOJIEKY/IbL. BepoATHOCTY HAITH ABIPKY Ha TOM KaXKZIOM
73 KOHIIOB OCLVUJIIMPYIOT CO BpEMEHeM, YTO ¥ CO3/IaeT
3¢ dexT MuUrpanum ABIPKM BIOAb MOJEKYIbL. JIbIpKa
repeMeniaeTcss OT KOHIJa K KOHITY, ¥ XapaKTepHOe
BpeMs 3TOTO JBVOKEeHUA - nopsagka 100 arTocekyH»,
— TOBOPUT y4EHBIIL.

O6mmy4as OpreHTMPOBaHHbIE MOJIEKYJIbI MOIIHBIMU
JTa3epHBIMM VMMITY/IbCAMM y4Y€Hble CMOIIM HOTY4YUTb
CIIEKTPbI BBICOKMX I'apMOHMUK, KOTOPbIEe OTpakajn
COCTOsIHME 9TIEKTPOHHOI 000/I0YKY MOJIEKY/IbL. B aTOM
9KCIIEPUIMEHTE BIIepBble ObUI IOy4YeH Bechb HabOp MH-
dopmaruu, BkI04asa OTHOCUTENbHBIE (Pa3bl FTAPMOHMUK,
HeOOXOAMMBIN /11 BOCCTAHOBJIEHMA JVUHAMMKM JbIpP-
ku. Pabora TeOpeTMKOB 3aK/II04Yanach B TOM, YTOObI
BBIWIEHUTDb 13 COOPaHHBIX IAaHHBIX MHPOpMaLNIO 00
9TOI AVTHAMMKE, HAyYNThCA pacin@poBbIBaTb CIIEKTPBI,
OoJO6HO TOMY, KaK acTpOGdU3NKH IO FOIIEPOBCKOMY
CMEIIeHNI0 B CHEKTpe 3Be3[lbl MOI'YyT U3MEPUTDL eé
CKOPOCTb.

«PeatbHO MBI Hab/TIOfaeM He HOJIOXKEHIISI 9/IEKTPOHOB,

a CIIEKTP BBICOKMX TI'apMOHIMUK, KOTOprIZ BO3HUMKAET B

IpoIiecce B3aMMOJIeNCTBIA MOLHOTO IMITy/IbCa Ta3epa
¢ Monekynoii. V3 sTux CreKTpoB, KOTOpble KOCBEHHO
CBA3aHBI C JBVDKEHNUEM JIBIPKU, €€ IMOJIOKeHNe MOXK-
HO BOCCTAHOBUTD, YTO MBI U C/IellaiiN», — TOBOPUT
ToncTuxuH.

Kpome TOrO, MEeHAA MOMAPM3ANNIO /Ta3epa MC-
ClefloBaTeNy IPOXEMOHCTPUPOBAIN BO3MOXXHOCTD
BIMAHNUA Ha JMHAMUKY II€PECTPOVKY B 3JIEKTPOHHOM
0060/104Ke MOJIEKY/IbI Ta3€PHBIM I107IeM. «VIMEHHO 3TO
MO>KeT, B KOHEYHOM C4YeTe, MO3BOMUTDH YIPaBIATH
MCXOIOM XMMMYECKUX peakuuii. Ecnn y Bac kakas-To
CMeCh, Tfie XMMMUYeCKe PeaKIiuy MOT'YT 3aKOHUYMUThCS
Pa3HBIMM JMICXOfIaM, BBl CMOJKETe, BBIOMpasA HYKHYIO
dbopmy nMIybca, BBIOMPATDh HY>KHBII /IS BAC MCXOM»,
- ropoput ToncTuxms.

ITo ero cmoBaM, OUeHb XapaKTEPHbBIM M TUITMYHBIM
TJ1s COBPEMEHHBIX Hay4YHbIX MICCTIE/JOBAHMI ABIAETCS
MHTEPHALVOHA/IbHbI COCTaB Y4aCTHUKOB. VIMeHHO
CHHeprus 3HaHUIl M OIBITa IATYU TPynn (U3UKOB
13 PasHBIX CTPaH MO3BONAU/ NOCTUYb IOCTABIEHHON
1Lle/IM, OTMETUJT OH.

Pa6ora Obuta mopmep>xaHa MUHUCTEPCTBOM 06-
pasoBaHuA U Hayku PO B paMKax NpPOEKTHOI 4acTu
rocyaapcTBeHHOro 3afjaHus (mpoekt No. 3.679.2014/K).

Ccolika Ha OPUZUHATIDHYI0 CIAMbio:

P. M. Kraus, B. Mignolet, D. Baykusheva, A. Rupenyan,
L. Horny, E. F. Penka, G. Grassi, O. I. Tolstikhin, ].
Schneider, F. Jensen, L. B. Madsen, A. D. Bandrauk, F.
Remacle, H. ]. Worner, Measurement and laser control
of attosecond charge migration in ionized iodoacetylene
// Science doi: 10.1126/science.aab2160
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CaoenaHo B MOTMU:
3anaTeHToOBaH
rpadeHoBbIK BuoceHcop

MOCKOBCKMI GUINKO-TEXHUYECKUA UHCTUTYT NaTeHTYeT
6roceHCcopHbIe YNMbl HA OCHOBe rpadeHa, oKcuaa rpadeHa

N yrnepoaHbiX HAHOTPYBOK, KOTOpbIe MO3BOMIAT YBE/IMYNTD
TOYHOCTb aHanM3a BUOXMMUYECKUX peaKUMI N YCKOPAT NOUCK
HOBbIX ¥{M3HEHHO BaXKHbIX JIEeKAapCTBEHHbIX CPeACTB.

Ha gHAX amepuKaHcKoe NaTeHTHOe Be4OMCTBO ony6unKo-
Bano 3aABKy Ha nateHT N220150301039, nogaHHyio MOTU B
Mae 3Toro roga. B 3aABKe onucaHbl «6MoNornveckuin ceHcop
1 cnocob cosgaHua bruonormyeckoro ceHcopar. B Poccun ata
paspaboTKa ye 3awmuieHa nateHToM N22527699 ¢ npuopu-
TeToM oT 20 ¢peBpana 2013 roga.

VdeHble 13 1ab60paTOpNV HAHOONITHKY U IIJIA3MOHM-
ku MOTU co3panu u 3anaTeHTOBA/IN IIPYHIIUIINATBHO
HOBBIII TUII YUIIOB C IIOKPBHITHEM M3 OKCKja rpadeHa
17151 6e3MapKepHBIX 6M10CEHCOPOB, KOTOPBIE IIO3BOJISIOT
0OHapY)X/BaTh MaJible KOHI[EHTPAIM/ O1MOIOTMYECKN
Ba>KHBIX MOJIeKy/LsipHBIX 06bekToB (PHK, JHK, 6enky,
BK/II0YAsl aHTHUTE/IA VI aHTUTEHBI, BUPYCHI U 6aKTepun)
6e3 HeOOXOIVIMOCTH «IEIUIATb» K HUM (II00PeCIieHTHbIE
MM pajjlOaKTUBHbIE MeTKU-MapKepbl. OHM HaHecIu
«XJIOIIbs1» OKCUZA rpadeHa Ha CTEK/ISIHHYIO [IIACTUHKY,
IIOKPBITYIO C/IOEM 30J/I0Ta TOALIMHON 35 HAHOMETPOB.
3aTeM Ha 9Ty MOBEPXHOCTb OCafVIM CIOi U3 Gern-
Ka CTPeNTaBUVHA, KOTOPBIN CIHYXVIJI «TOBYIIKOI»
I Mojekys. Jlajee yCTaHOBM/IM YUII B GMOCEHCOP
koMmaHym BiOptix m mpocmenmam, Kak ImapaMeTpsl
IIJIA3MOHHOTO Pe30HAaHCa pearupyioT Ha MPUCYTCTBUE
CIOKHBIX OPTaHMYECKUX MOJIEKY/ — OFHOHUTOYHBIX
¢dparmentoB JTHK. VismepeHns mokasanim, 4TO CEHCOP
Ha OCHOBe OKcuja rpadeHa B TpU pasa YyBCTBUTEIbHEE
4YMIIa Ha OCHOBE JieKCTpaHa 1 B 3,7 pasa — CeHcopa Ha
41CTOM TpadeHe.

«Hamr 9um MOXKHO UCIIO/Ib30BaTh B paspaboTke je-
KapCTB OT MH(EKIMOHHBIX, OHKOJIOTMYECKNX U APYTUX
TUNOB 3a6omeBaHuit. [I09TOMy MBI pacCUMThIBAeM Ha
Cepbe3HBIIl MHTepeC CO CTOPOHBI GapMaleBTUIECKIX
KOMITAHMII K Hallleit pa3paboTke. DTOT CEHCOP MOXKHO
VICIIONIb30BATh U JJIi KOHTPOJA KadyecTBa MPOAYKTOB,

B IIOJICKE TOKCMHOB U aJIZIEPTE€HOB, B MeﬂI/ILU/IHCKOf/I

3A HAYRY

AMATHOCTUKE, YTO IIOMOXXET yMEHBIINTb BpeMs Ha
BBINIO/THEHIIE AHA/IM30B C CYTOK 10 MUHYT», — TOBOPUT
HOpwnit Cre6yHOB.

TakoKe UCIIONb30BaHME OKCU/IA Tpad)eHa II03BOJISIET
MIOBBICUTD YyBCTBUTENIBHOCTh OMOMIETEKTUPOBAHNS B
IECSTKNU Pas, YTO IO3BOIUT IPOBOANUTD TECThI TOYHEE,
paboTarh C MEHBIIVMI KOHIIEHTPALIVSIMI NCCIIEYeMBIX
BEIleCTB, a TAK)Ke OTKPOET HOBbIE IPVMEHEHNs /s
6e3MapKepHbIX OMOCEHCOPOB.

XapaKTepUCTUKU:

- CBA3YIOIMII CTIOVT M3 OKCH/ia rpadeHa TOIIHO
10 M

- CBA3YIOLINII CJIOVI HAIIBUIEH METOZOM asporpadum
73 BOSHOTO PacTBOpa OKcrja rpadeHa KOHI[eHTpaLyeit
0,5 r/n

- 3o/moTas muaeHKa ToamuHon 30 HM

- CrekIAHHAS MOJIOKKA TonmmHon 0,4 Mm

- CoBmecTuM ¢ 6uocerncopom Accolade 104SA,
BiOptix (USA)

Aemoput paspabomxu — FOpuii CmebyHos, cmap-
wuiti Hay4HoLil compyoHux, u Anexceti ApceHuH, 6e0yusuii
HayuHbLli compyOHuK u 3amecmumensv oekana POIID
no HAy4HOll U UHHOBAUUOHHOL pabome.
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BoTyKecTonATHagUaTbIeT BHa4aie oKk TABPABCA OKO/IOHAyYHaA 06LLeCTBEHHOCTb
HauMHaeT BCMOMUHATL LWBeAa, cAefiaBllero cocTofAHMe Ha HedpTU U AMHaMUTE U
¥OaTb NepBblX NOHeAeslbHWKA, BTOPHUKA M cpefbl 3TOr0 MecAua, Korga rnaea
HobeneBckoro KommuteTa 06BABUT HA MATUM A3blKaX, KoTopble 3Han Anbdpen
Hobenb HOBbIX /laypeaToB CaMoW MPeCTUNHOM Hay4How npeMun. B 3Tom rogy
COTpyaOHUKM MOTU aKTMBHO KOMMEHTMPOBANW MPUCYMKOEHWE NpeMui, naBanu
CBOW MPOrHO3bl U, MO C/lyXaM, Koe-KTo gaxe xoaun B ¢aBopuTax. YBbl, B 3TOM
rofy poCCUAH Cpeam faypeaTtoB He oKasanockb. BnpoyeM, nocnegHne Ha AaHHbIN
MOMEHT «POCCUMICKME Hobenun» Ha cveTy MOTU: peub nget o npemun 2010 roaa,
KOTOPYIO MOMYYMIM HaLW BbINYCKHMKWU AHApen MenM n KoHcTaHTMH HoBocenos.
Hy a noKa Mbl paccKarKeM o ToM, KTO U 3a 4YTo nonyyumn npemumn 2015 roga.

[

Cnesa Hanpaso: Catocv OMypa, Yunbam Kamnbenn u Ty 00. ®oTo: nobelprize.org
Dusnonornsa Man MeguIinHa

B aTom ropy npemus 1o GpUsMOIOrNN WIN MeOVIIVIHE
CTaJa MO-HaCTOALeMY MeguiinHcKolt. Ctapas gobpas
K/IACCMKa, HUKAKUX BaM MOJIEKY/ISIPHO-OOIOrMYeCKIX
MeXaHN3MOB — CIUIOLIHbIE TeKapcTBa. Crapsle, fOOpbIe

U Crmacarwigmne MMUIINnOHbI KusHei. U TYT HUKAKOTO HET

3A HAYRY

npeysenndenns. Ckopee, mpeyMeHblnenne. I[Ipemuio Ha
ceil pa3 Bpy4min 3a 60pp0y ¢ 3a60meBaHMsIMY, KOTOPbIE
€XEeroJJHO YHOCAT MHOYKeCTBO >XM3Heil. A yHOCUIN
651 TOpasmo Gonblie, ecnu 6bl He Hauy repou. VTax,
Bcrpevaiire: Yunbsam Komnbenn m3 CHIA, Carocu
Omypa ns Anonuu n Ty 010 ns Kurasa. Sra Tponna
nofienT npeMuio (o4t Mol gonnapos CIIA)



He paBHBIM 06pa3oM: IlepBble [IBa JIaypeara IT0/IydaloT
mo 4ersepTu cymmbpl, a Ty IO — eme nmomosuny.
ITouemy Tak? IIpocTo mpemMus B 3TOM TOAy IOJieNIeHa
MEXJy ABYX HallpaByieHuii. V nepBoe npencTaBiaAa0T
cpa3sy nBa y4éubix. Ho 060 BcéM 10O MOPAJKY.

Ilepsas nonosuna: zenomunmot, ueepmMeKmun u
none 0ns zonvga

VcTopus aToit yacTu npeMun HaumHaercs B 1970-x,
xorpa Catocu OMypa mocie cTaXnupoBku B EBporre n
BO3BpallleHNs B SIOHMIO Havasl pabOTaTh PyKOBOLUTEIEM
I'pynmsl o MCCAeNOBAHNIO aHTUOMOTUKOB VIHCTUTYTA
Kuracao B Tokmo. K Tomy Bpemsa y Omypsl 6b110
HaCTOJILKO Xopollee (pMHAHCUPOBaHME, YTO OH CMOT
OTIIPABUTHCS 10 SIMOHNY B HeGOIBIIOE [Ty TELIeCTBIE
— JICKaTh MOYBEHHBbIE MUKPOOPTAHU3MBI, 13 KOTOPBIX
«4TO-HUOYOb fAa BBIAEMIUTCA». VIsHauanpbHO OMmypa
HaJIes/ICs HAM TV aHTUOMOTHKY, HO Ha I10JIe [i/1s1 ronbda
B ropoge Vto (1 Hurpe 6omee B Mupe!) oOHapyXuUICA
MUKPOOpPraHmusM Streptomyces avermitili, feiicTByIolIee
BeIL[eCTBO KOTOPOTO BBIZIE/IVIN B TaOOpaTOPUHU BTOPOTO
nmaypeata — Ywmnbsima Kommnbermma. Okasanoch, OHO
HeliCTBYeT He Ha OGaKTepuy, a Ha KPYIJIBIX dyepseit. To
eCTb, 06/1aflaeT AaHTUTEIBMIHTHON aKTUBHOCTBIO — I
HeM3BeCTHO, YTO Ba)KHee: aHTUOMOTUK VI CPEfICTBO
IPOTUB BO30OyAUTeNell TaKUX OOJe3Hell, KaK CJIOHO-
Bas 0OJIe3Hb, CTPOHTWIONO3 VM pedHas CIIeIoTa,
yOMBAIOMIMX U KajledalllX MVJIIMOHBI JIIofiell B A3Uu
n Adpuxe.

BemectBo HasBanu aBEPMEKTMHOM, a YyTh I103-
ske Kammbern cosgan Ha OCHOBe aBepMeKTUHa 6ojee
9} PexTUBHBIN Ipenapar MBEepPMEKTUH, KOTOPBIN yKe
B 1981 ropxy 6bu1 3amyineH B npoussonctBo. KoHeu-
HO, Ba)KHO, 4To Kammnbenn paboran He abbl rje, a B
dapmanesTuyeckoit komnanunu Merck — u umern fo-
CTAaTOYHOE BJIMSHME, YTOOBI YOeoUTh Ha4aTh paboOTbI
IO Ipemnapary.

CKOJIBKO YHaJIOCh CIIACTH JIIOfeN 61arogapsa TpyAy
STUX JBYX mofeli? Bor mpocras cratuctuka: B 1970-x
OT peYHOIl C/IeNOTHI CTpajano 18 MUIIMOHOB IO ei,
IOJIMUJIZIOHA HaBCerja MOTEePAIN 3PEHUA.

Bmopas nonosuna: manapus u apmemusurHumn

IIpusHaroch, 3Ta IOIOBMHA IPEMUA ABTOPY MIUJIEe
BCEX OCTa/bHBIX «HOOemei» 3a 2015 rog, u TyT ecTb
Cpasy [iBe IIPUYMHBL.

Bo-nepBbiX, aBTOp y>Ke OKOJO rofia peryuisapHO
MUIIET PO MPOIIIBIX TaypeaToB IpeMUN U IIOMHUT,
YTO 3TO — YXKe 4eTBEPTasA «MaJsApuilHas IpeMUsI»
o ¢usmonorun u Mepuuuue. B 1902 rogy ee momy-
g 6puraner; cap Ponanbg Pocc, KoTopblil Jokasart,
YTO MaJIApUIO IEPEHOCAT KoMaphl. I1ATh ymeT crmycTa

¢pannys Ilapnp JIaBepaH IONYy4MJI IPEMUIO 3a TO,
YTO CyMeJl OOHAPYXUTb BO3OYAMTENA MANAPUM — W
MM BIIepBble 0Ka3ajoch Ipocreriuiee. Emje poBHO gBa
JecsATKa neT crycTta ascTpuer IOnmyc Baruep-dyperr
TO/TYYMJT TIPEMUIO 3a TO, YTO HAYyUMJICA JeYNTDH MPO-
IPeCCUBHBI Mapanny (CupuanTudeckoe mopaxkeHue
000/1049€K TOJIOBHOTO MO3Ta) 3apa’keHMeM Masspueil.

A BO-BTODPBIX, aBTOpP BMeCTe CO CBOEW KOJIEeroi
AmnHoit Xopysxeli BefieT O6/I0T 10 UCTOPUM MEIVLIVHBL.
VI BOT 3Ty HO/IOBMHKY MO>XHO CMEJIO Ha3bIBATh «IIpe-
MMeil 32 BHUMaHMe K MCTOpUM MeauuuHel». Ho o060
BCEM II0 IIOPANKY.

ITpemapaTsl NpOTUB MajsApun OBIIN M3BECTHBI
JDOCTaTOYHO NaBHO — PAa3HOL CH/IbI ¥ 3 PEKTUBHOCTM.
ITocne BTOpOII MUPOBOI BOJHBI IIpelapaToM HOMeEp
OIMH CTaj XJIOPOXMH. DTOT INpemnapar MOABUICA B
1947 romy u NOHBIHE NMPUMEHSAETCA — HO B IEPBYIO
odepefb, P AayTOMMMYHHBIX 3a60/IeBaHUAX, HO
He npu Mansapun. Iloyemy Tax? IloTomy 4TO Mans-
PMITHBI [171a3MOAMIT CIMIIKOM OBICTPO BbIpaboTasn
YCTOMYMBOCTD K 3TOMY IIpenapary. Tak 4To B Hauase
1960-x BcTan Bompoc o 3ameHe. Kurasuka Ty IO
paboranma B VIHCTUTyTe TpaZUI[MOHHOV MeIVIIVMHbI
B IlexmHe u cTaBuiIa CBOEN 11€7IbI0 HAITU pacTeHU,
KOTOpbI€ TIOMOTAIOT IIPU MalAAPUH, BBIJIETUTD U3 HUX
AKTMBHBIE BELECTBA, a 3aT€M CJieIaTh Ha MX OCHOBE
MOIIIHOE JIEKAPCTBO.

Ty IO mpoBesna CkpMHMHT 9KCTpakToB 2000 Tpas,
" BCE OBIIO He OYeHb pajiy>kHo. [lo Tex Iop, Imoka He
TOIIJIO JIeJIO KO OOBIKHOBEHHOI! ITOJIBIHY OfHOJIETHEI.
Omna >xe Artemisia annua. VI BOT TyT Ha4as0Ch CTpaH-
HOE, a UMEHHO — MasioBocnpoussognmoe. Kakne-To
9KCTPAKTHI He paboray, Kakne-To padoranu./ Ty IO
obpaTmaach K CpeJHEBEKOBBIM MCTOYHMKaM. TouHee
— K TPYZAY BEIMKOro KuUTajickoro mygpena I's XyHa,
>xyBirero B IV Beke H.9. Jlaocckas Tpaguums cauTaeT
€ro CBATBIM U 6€CCMEPTHBIM, [JaB eMY IIpo3Bulie «My-
Ipell, 06beMIIONMIT IePBO3IaHHYI0 KpacoTy». Boree
Bcero I's Xyn msBecten TpymoMm bBaomy-1sel, sgakoit
Bonpmon Kurarickoi DHIMKIONEAMEN, HO HaIMUCaI
OH ¥ HECKOJIbKO MEJUIIMHCKMX TPAKTaTOB.

Tak BOT, B TpyZme «PelenTsl A/1A HEOTTOXKHBIX
cnydaeB» Ty IO1o Hamta K/1104eBOi MOMEHT: 9KCTPAKT
IIOJIBIHM [J1sT 60PBOBI ¢ MAJLIPMEt HYXKHO Ie/IaTh XOIOf-
HOII BOJIOJ, @ He TOpsiyell, KaK 3TO OOBIYHO [e/IaeTCsl.
OxkasbIBaeTcs, JeliCTBYIollee BelljeCTBO IOIbIHU IIPOCTO
pasjaraeTcsa B ropsdeit Boje.

IanbHeliee ObIIO [I€IOM TEXHUKU. BbIENEeHO
JelICTBYIOIlee BelleCTBO, KOTOpOe IOy4Nnao Haspa-

HI€ apTeMU3VHUH, B 1980-X HaKOHEI-TO €ro Havdaan
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IpUMEeHATD 1o Bcemy mupy. Ilotrom yxe cama Ty IO
CMHTE3MPOBaJa JUTNIPOAPTEMUSIHIH — HOCTabVIIbHee
n nospdexkTUBHEE.

CKOJIbKO yHa/oCh CIIACTU >KM3HeN Onaromaps
coemectHOMY Tpyny Ty IOt0o m I's XyHna mopcumrarh
TpyAHO. MOXXHO YTBEp>K/JaTh, 4TO O/1arofapsa MHTepe-
Cy K MCTOpUM MefUIVHE YHAAI0Ch COXPAHUTD KM3HU
HECKOTbKMM MIJIIMOHAM d4eoBeK. VI HeCKOTbKUM
mecarkam. Vinu... B o6mieM, BOT BaM OJHO YNC/IO: B
2013 rogy apTeMM3MHOBYI NPOTMBOMANIAPUINHYIO
Tepanuio noxy4nao 392 Mmuiinona 4enoBeK. Borpocer
ectn? 5 661 an npemuio u I's Xyny. Yro, roBopure He
BpyuaoT MEpTBBIM? IIpoTecTyio, mna maocos I's Xyn
6eccmepTeH!

dusuka

B sroMm ropmy HobGeneBckmit KOMUTET peIINI He
obpalaTh BHMMaHIe He TOJNbKO Ha IEPBYIO, HO U Ha
BTOPYIO 4acThb 3aBewjaHus Anbdpena Hobems. O dem
peub? Jleo B TOM, YTO B 3aBelllaHMM IIpe/i/laraeTcs
BpydYaTh IpPeMMIO 33 OTKpPBITHE WIN M3o0peTeHue,
BO-IIEPBBIX, CHle/TaHHOE B IpeAbIAylieM rofgy (Ha aTo
AyIIeNpUKasuYnKy u3obpeTaTensa «3abunm» emie ¢
nepsoit npemueit Bunbamy Konpany Penrreny, koro-

CneBa Hanpaso: ApTyp MakdoHanba u Taaku Kagsuta. ®oto: nobelprize.org
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PBIT OTKPBUI CBOM ny4Yn B 1895 roxmy), a BO-BTOPBIX,
MpUHecHIee MaKCUMa/JIbHYIO IIO/Ib3y 4Ye/I0BEYeCTBY.
KoneuHo, TOBOPUTH O IPaKTMIECKOI IT0/Tb3e HEMTPITHO
NpupETCA elle He CKOPO.

Kak m B cmydyae mpeMum «3a MansApuio», JIIO-
6GOIIBITHO, YTO NpeMMs 32 OTKPBITHE HENTPMHO KaK
TaKOBOTO, OKa3ajach He nepBoii. B 1988 rogy npemuro
nonyununu Jleon Jlegepman, Mensun lIBapy u Jxex
CreitHbeprep — 3a OTKPBITHE OJJHOII 13 PA3HOBUIHOCTEN
HeTPUHO, MIOOHHOTO. TO/IbKO TOC/Ie 3TOTO, INIIbL B
1995 roxy IOy 4N IIPeMMIo OTKPBIBIINIT CaMo II0 cebe
Heiitpuno ®pepepuk PaitHec (poBHO 40 neT crycTs
cBOero oTKpeITHsi), u B 2002 rogy moaoBuHy “HObems”
IIOJ eI MeXAY coboit Paiimonn [IaBuc-Mmagmmit u
MacaTto6u Kocuba 3a OTKpbITHE HEITPUHO, IPUILIES-
LIMX M3 KOCMOca (pedb IljIa O COMTHEYHBIX HEeITPUHO,
M O HUX — YyTb HIXKe).

Wrak, 3a 4TO Xe B 3TOM TOAY Janu MPEeMUI0 — U
ToYeMy 3TO TaK Ba>KHO?

Cama mo cebe yacTuIja CHadajaa ObllTa IIPUAY-
MaHa Bonbdranrom Ilaynu s Toro, 4ToObl cracTu
3aKOH COXpaHeHUs sHepruy upu Oera-pacmape. OH
MPEeJIOoNIOXKNI, YTO HEKYI0 4YacTb SHEPTUM YHOCUT
cn1abo B3aMMOJIENICTBYIOIIAsl C BEIIeCTBOM YacTUIjA
HelITpa/nbHOTrO 3ap:Ana. Ee HasBany HeITPUHO — «HeIl-




Cnesa Hanpaso: Tomac JluHaans, Mon Mogapuy n Asus LLlaHkap. ®oTo: nobelprize.org

TPOHYMK» IO-UTANbAHCKU. [Ipm aTOoM M3HayanmbHO
[IOJpasyMeBajoCh, YTO Y HEMTPUHO, KaK 1 Y GOTOHA
HeT MacChl TTOKOA.

Yepes HeKOTOpOe BpeMsA CTalo IOHATHO, YTO B
CTaHIapTHYIO MOJENb BIMUCBIBAETCA TPU YaCTUIIBI
— 9JIEKTPOHHOE, MIOOHHOE I Tay-HeiiTpuHo. TouHee,
Kak/lasi U3 HUX — 3TO PasHasg CyNepHosuuusA TPEX
HENITPMHHBIX COCTOSTHUIA.

A norom Havanuck npobiemsl. Eiie B 1960-x rogax
¢usukn (monmyumsiie npemuio B 2002 ropy) Havanu
duKcHpoBaTh 3NIEKTPOHHbIE HEMITPUHO, IPUXOAALIE
ot ConHua. VM f0CTaTOYHO CKOPO CTAjI0 TOHATHO, YTO
Ha4YMHAETCS CEPhE3HOE PacXOXJeHne C Teopueli. Begb
peakuuu, Koropble npoucxopaT Ha CosHIle XOpOIIO
U3BECTHBI, a, CTAJI0 OBITH, XOPOLIO MOHATHO, CKOTBKO
HETPUHO JJOIDKHO IPUXOAUTH OT HAIlerO CBETH/IA.

OKCIepUMEeHTDI, OHAKO, PETUCTPUPOBAIN Ifie-TO
TpeTh OT TOTO KONMYECTBA HEMTPUHO, KOTOPOE Ipef-
CKaspIBa/IM aCTpOGU3NKU. B mpuHINITE, TeOpeTnIecKoe
00bsACHEeHUe 9TOMY jai emie B 1957 romy mrTaabsH-
ckuit ¢usuk BpyHo IToHTEKOpPBO, K TOMY BpeMeHU
nepebpapmniics B CCCP (o Havana permcrpanuu
CONIHEYHBIX HeiiTpuHo!!l).

Vipea Takas: NMOCKONBKY HEMTPMHO — CyIep-
IO3UIMs U3 TPEX COCTOSIHMIL, KBAHTOBbIE 3 eKThI
MOTYT IIOCTEIIEHHO M3MEHUTb IPOIOPLMM BKIaJOB
— U 3JIEKTPOHHOE HENTPMHO MOXXET IPEeBPaTUTbhCH,
cKakeM, B Tay. OfHaKoO U3 Teopum craefyeT, YTO Ta-
KOe IIpeBpallleHue BO3MOXKHO TOJIbKO IIPU HaAUYUN Y
HEITPUMHO HEKOEN MaJIeHbKOW MaCChl IIOKOS.

VIMeHHO 3TM OCHMIIALMY U OTKPBIIN ... HET,
KOHe4yHO ke, He Takaakm Kapgsura us fAnonun un

ApTyp MakjoHanbl IUMYHO, a BO3ITAaBAAeMble UMM
O4YeHb KPYIIHble U NOPOTMEe IKCIIEPUMEHTBHI C 0O0JIb-
MMM KOIMMYeCTBOM COTPYRHMUKOB: Super-Kamiokande
B fAnonunm n SNO B Kanage. Ho yBbI, HobGeleBCcKas
IpemMusi He JeuTcs 6ortee, 4eM Ha TPOUX, U IPEMUI0
3a OTKPBITUSA, C/le/laHHbIe Ha pyOeXke ThICSYeNneTnii,
MOy YMIN 3TU JBOE.

W pma, He (akT, YTO HBIHEIIHUI “HENTPUHHBIN
HOOenp — mocnepuuit. B 2013 ropgy mpomsouio He
MeHee Ba>XHOe OTKpbITME — Ha JIeIAHOM JIeTeKTOpe
IceCube B AHTapKTHfIe OTKPBUIN YXKe acTpoduandecKe
HEITPMHO — TO €CThb T€ HeITPMHO, KOTOpble IPUIIIN
He 13 Halein COTHEYHOM CUCTEMBI.

Xumus

B mocnenHme rogpl «<HOOEIEBCKME» TTOHELETbHIK
U cpefia CMIbHO TepeMellIaniCh: IIPeMNU IO XUMUN 1
npemMus 1o (pU3MOIOT MY NN MEAMUIIVIHE — 3TO MOJYacC
6/1M3HeLbI-OpaThsA, MHOTZA JIAypeaToB OJHOTO roja
MO>KHO ObI/IO ObI TIOMEHATH MECTAMU — ¥ HUKTO ObI
9TOrO He 3aMeTHII.

Takoe «cmemneHMe >XaHpOB» 3aKOHOMepHO. Ilo-
TOMY HayKa BO BpeMeHa Hobens u B Hale BpeMs
- 3TO COBEPILIEHHO pasHble HayKu. Iloxkamyit, ceitdac
yMecTHee 6b1/I0 OBl Bpy4aTh He 3a «(HU3NOTOTUIO VN
MeAMLMHY» (#a, elle pa3 OTMedy, 4TO TYyT — MMEHHO
«WIN», TaK B OPUTMHA/E) U XVMUIO, & 32 «HAYKU O
JKM3HM» U «HAyKV O BeIeCTBE».

B aTOM ropy mpemus HONTY4YMIach COBCeM 6uo-
Jlormyeckasi, Ipu 9TOM siBHble «daBoputb» 2015-ro
roga, OMMmaHyanb lapnantse u xenuudep HynHa,
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orkpoiBmne cucremy CRISPR/Cas9, mosponAmouyyio
PelaKTUpOBaTh T€HOM >KMBOIO OpraHM3Ma — BIIOJI-
He ee 3aCHy>XMu (B CKOOKaX OTMETUM, YTO TaKUM
o6paszom HobenmeBcknit KOMUTET MOT B IIO/ITOPa pasa
YBEIMYNUTHh KOMMYECTBO >KEHINVH-IaypeaToB IO XU-
mun), npemuen obonumu. Bugnmo, peurnnm, 4To emje
panoBaTo. OfHaKO MPOrHO3 OBbUI IOYTU TOYEH: eC/IN
pabora IllapnanTbe u JJyHBI IO3BOIAET UCHPABIATD
o6y B JTHK HanpaB/ieHHBIM HelICTBMEM Me[KOB
u 610710T0B, TO mpemust 2015 ropa 6bl1a IPUCYKAEHA
3a U3ydeHMe MeXaHM3Ma TOro, KaK TaKue >Ke OLIMOKY
VICIIPAaBIISIIOTCSI ©KeCeKYyHIHO B HallleM opraHusMe 6e30
BCAKOTO YYacTHsA yYEHBIX.

Tomac JImupans, Ilon Mogpuu n Asus Illankap
MOTYYM/IA IPEMMUIO 3a M3ydYeHNe eCTeCTBEHHOT'O MeXa-
HM3Ma BOCCTAHOBJIEHUs (MM, KaK TOBOPSIT OMOIIOrH,
penapanun) JHK.

O geMm upéT peyb? B HamMX KlIeTKaX MOCTOSIHHO
NPOUCXOAUT pas3pylleHNe HOCUTENS TeHeTUUeCKOit
nHPOpPMALIVY MTOJ] IeVICTBMEM BHEIIHUX BO3/eICTBUIL.
Kocmuyeckue ny4n (KOTa Mbl JIETUM Ha CaMOJIETE, UX
60rbiie), ynbTpadnoneTOBOE U3y YeHNE, BO3/IENCTBIE
XMMMUYECKUX BEIECTB — U TaK fajnee. Eciam 6bI Halx
OpraHM3M He MOT Obl C HUMU CIIPaBIISITHCS, TO KU3HU
651 Ha 3eMJie He 6b110 ObI coBCceM. K cyacThio, B HAllIMX
KJIeTKaX CyHIeCTBYIOT CUCTEMBbI, KOTOpPble IIOCTOSHHO
OTCAEXMBAIOT X YMHAT nonomasmyocsa JTHK.

ITepseoiit nmaypear, Tomac JInapans eme B 1970-x
rogax ycraHosus, 4To Hama JJHK — HexxHasa Monexyia
1 GBICTPO pas3pylIaeTCs MO BHEIIHMMY BO3/IENICTBU -
M. HacTonbKo ObICTPO, YTO TEOPETUYECKM KMU3HD He
JIOJDKHA CylLeCcTBOBaTh. VI caM >ke OTKPbIZT MEXaHM3MBbI

BoccraHoBneHus (penapanum) JTHK.

Asus [llanKap B feTanAX U3YyYMII T€ MEXaHU3MBI,
KOTOpbIe BOCCTAHAB/IMBAIOT KOHKPETHDIE OBPEXKJEHM A
JHK nox pericTBreM ynbTpaduoseTa, Tak Ha3blBaeMble
MeXaHMU3MbI 9KCLIM3MOHHON penapannuu. OH, KCTaTH,
BBISICHWUII, YTO paspylleHNsA, BbI3BaHHbIe YD-cBeTOM,
Ha4YMHAIOT MHTEHCYBHO 3a/I€4MBaTbCA IOJ IeVICTBYEM
OOBIYHOT'O COJIHEYHOrO cBeTa. Ellle acIMpaHTOM, OH
ob6mydan 6akTepuy ynbTpaduoneToM B CMEPTe/IbHON
Io3e, TaK, 4YTO BBDKMBAJIO MeHee OJHOTO MUKPOOPraHM3Ma
Ha 10 MUITMOHOB, @ TOTOM “IbIXan” (OTOBCIIBIIIKOI.
BupnuMoro cBeta mpomomXKuUTEeNIbHOCTHIO OKOIo 1/700
CEeKYHIbl XBAaTasIo, YTOOBI YMC/IO BBDKMBIINX GaKTePUil
YBEIMYMBANIOCh HAa NATb HOPAJKOB.

A Tlon Moppud usydan UCIpaBIeHNe OLUINOOK BO
BpeMs JieleHus KaeToK. TouHee, OH BBIACHUI, KaK
MapKUPpYyIOTCA HenpasunabHble yyacTkyu [JHK u BHOBD
CUHTEe3UPYIOTCS yoKke 6e3 OUIMOOoK.

TToaTOMY, HECMOTPAA Ha BCIO MOJGHOCTb M CBEpX-
LUTUPYEMOCTb aBTOPOB, OTKPBIBIIMX BO3MOXHOCTb
pefaKTHpPOBaHMA [€HOMa, IpeMUs «3a KapTorpadu-
pOBaHMe C MOJIEKYIAPHBIM pa3pelleHreM KIeTOYHbIX
mpolieccoB pemapanun (MCIpaBIeHNs) IOBPEX/eH-
voit JHK u 6esomacHOro XpaHeHMs TeHeTUUYECKON
nHpopManyun” He MeHee 3aCIy>)KeHa U ee y)Xe JaBHO
mopa 6p1o BpyunTh. A CRISPR/CAS? IlomoxnéT!
Kpan xe Jl>xon I'éppmoH, mony4ymBIINII MpeMUIO 3a
KJIOHMpOBaHue 6oiee nonyseka! V monpsa o pabor
JaypeaToB — OTrPOMHasd, HelapOM VMIMEHHO B HaKO-
IJICHUM OMIMOOK ¥ MYTALMIl JIeXKUT pasrajika TailHbI
MHOTUX OHKOJIOTMYECKNX 3a007IeBaHMIL. A, 3HAUNT, U
mo6eyibl Hafl PaKOM.

NporHo3ni-2015

Mepen ornaweHveM MMeH naypeatoB HobeneBckow MpeMuu Bce Te, KTO Kak-
TO CBfI3aH C HayKoW, OenalT CBOW MporHosbl. O6blYHO He yraablBaeT HUKTO.
Henan cBo nporHo3 n ®ustex. TeM bosiee MHTEPECHO MOCMOTPETL YKe noce
NPUCYHOEHNA MPEMUM — KOMO e Mbl Npounnn B naypeatbl. [lpopoyecTtBa

co614pana BVII-(TOpl/IFI 3ionuHa.
IIpemusa mo GpU3MONOTUN ¥ MEAULIVIHE
ITepBoit, IO TpagULINM, BPYIaeTCsI IpeMust 1Mo bu-
310/IOrny U MefuIinHe (eciu 6bITh COBCEM TOUYHBIM, TO

B OPUI'MHAJIbHOM Ha3BaHMM 3BYUYUT IIPEIJIOT «MIN»). B

3TON HOMIMHaIMM Hallli COOT€YE€CTBEHHM KN IIOTYy4aan

3A HAYRY

NpeMuUN NMUIb ABaXKIbl — elle BO BpeMeHa LapCKoil
Poccunm naypearammu cranosunuch Vsan IlaBnos u
Wnbss Me4YHUKOB.

Ot MO®TMU nporHos Ha 5 oKTa6ps 2015 ropa
nenan Banentns Topmennit, kKauguaar Gpusnko-mare-

MaTH4YeCKUX HayK, mIpodeccop YHuUBepcuTeTa AaxeHa,



PYKOBOAUTENIb OTJeNa KJIETOYHON U MOJIEKY/IAPHON
6uopusukyu B VIHCTUTyTe CTPYKTYpPHOI OMOIOTUM
n 6uodpusuknu Vccneposarenbckoro Ilentpa IOnux,
Tepmanus; gupexrop uccnegosanuit CEA B VMucTH-
TyTe CTPYKTypHOI1 6mosnorun, I'peHo6nb, Ppannns,
3aBepyoomuit kadenpoit 6nodpusukm n Pusndeckon
XMWY CYTIPAMOJIEKYAPHBIX CTPYKTyp PMBO MOTH.

«KoHe4HO, 60/1blIINe HIaHCHI Ha IIPEMIIO MMeTT Obl
OCHOBaTe/Ib onroreHerny DpHct bambepr u ero Koj-
neru. Tam nmpo6remMa B TOM, 4YTO OCHOBHBIX yY€HBIX B
5TOJ KOMIIaHU - IATEPO. XOPOUIUM IPU3HAKOM TOTO,
YTO KaHIMAAT MMeeT LIAHCHI ABJIAETCA TO, YTO OH yKe
IIOJTY4M/I BCe IIPEMIUN, KPOMe HOOEIeBCKOIL, 3TI IATEPO
IOy YIJIM YoKe TIaBHYIO IIPEeMUIO 10 HelIPOO61OIOorum.

Cpefut poCCUMIICKMX yYeHBIX... Sl cumMTaio, 4TO
HOOE/IEeBCKYI0 IPEeMUI0 JO/DKEH IOMYy4YUTh AJeKceir
OJIOBHMKOB, KOTOPBINI BB/ IIOHATHE TEIOMEPBbI U
OOBACHNII, TIOYEMY K/IeTKa MOXKeT Ie/IUThCSA KOHEUHOE
Komm4ecTBo pas. O[HaKO 3a TeloMepasy y>ke Janu
IIpEMII0 aMepUKaHIaM.

Boobuie, HoOeneBCKIe IpeMuyt ObIBAIOT Pa3HbIMIU.
Ectb oueBnpHble — npemus DVHIITENHY, IpeMUA 3a
nBoriHyto cuupanb JJHK. Ectp paboTel, 3a KOTOpBIE
KTO-TO IIOJIy4aeT NPEeMMUIO, a KTO-TO, 32 TAKYyIO JKe —
He mony4aeT. JacTo Tak ciydaerca M3-3a TOTO, YTO
aBTOpPOB paboT Goblle TPEX - a «HOOEIb» [JeNTUTCS
TOJIBKO Ha TPOMX.

IIpemus no pusnke

ITporHos 1o ¢usuKe fenaeT YieH-KOPPECIIOH/ICHT
PAH, poxrop ¢usnKo-mMaTeMaTUYeCKUX HaAyK, HIpO-
deccop Muxaun [laHnnos, saBegyomuit kadenpsl
¢usuxnm anementapubix yactui MOTH.

«B ¢usmxe, A yMaio, eCTh NIAHCHI y AJIeKCaHApa
CkpuHckoro. JVIMeHHO eMy IpuHazIeXaT PeBOIIO-
LIMOHHBbIE MJieM B 00acTM YCKOPUTE/IbHOI (pusmkm:
paspaboTka MeToja BCTPEYHBIX IyYKOB, MOJNy4eHINE
TO/IAPU30BAHHBIX ITyYKOB, 37IeKTPOHHOE OXJIa’K/IeHNe
IIy4YKOB, MIOOHHBIN KOJJIalijlep — METOJ, MOHU3aIU-
OHHOTO OX/IaXK[eHNA MIOOHHOTO mydka. Tem 6oree,
YTO NMPEMMIO 3a CaMy YCKOPUTENIbHYI (U3NKY ja-
BalyM O4YeHb /IaBHO. 3aC/Hy>XWU/I MpeMuio AjeKCaHjap
AHppeeB — 3a 3pdexkT AHIPEEeBCKOrO OTPakeHUA U
TEOPUI0 KBAaHTOBBIX KpucTasnos. Hy n KoHedHO Xe,
cpeiyu caMbIX peajibHBIX KaH[M/AaTOB HaJo Ha3BaTh
Anexces Crapobunckoro u Anppes JIuHpe, KOTOpbIe
paspaboTrany Teopuio MHQPIALMOHHOIO PACIIMPEeHNs
Bcenennoii, npegmecrsyromero bonbmomy Bspoisy.
Bce HasBanHble MHOJ y4Y€HblE POCCUIICKOIO IIPOMC-

XOXZeHMA U Bce, KpoMme JIuHze, paborator B Poccum»,
— KOMMEHTMPYOBaJI ITaBHOE COOBITIE ITIABHOTO u-

314eCKOro BTOpHMKaA [laHnmos.
IIpemus nmo xumun

JIBa Begymux xumuka MOTV - Aptém OranoB n
Banepuit ®oxuH, caMmu He pa3 Ha3bIBaBIUIMECA Cpeau
HOTEHLMA/IbHBIX aypeaToB HobeneBckoil mpemuu, 1o-
JUTKOPPEKTHO OTKa3alMuch OT IPOrHo3os. IlosTomy 3a
HIUX OTAYBAJICA IJITABHBIN PelaKTOp JKypHasa «3a HayKy»
M®TU, Anexcer ITaeBckuil, HayIHBIN >XYPHAMUCT C
BBICIIMM XMMUYECKUM 0OpasoBaHueM 1 aBTop 6ora o
HOOE/IeBCKIX /IaypeaTax.

«KoHeuHo, st 6Bl OYeHDb XOTEeJ, YTOOBI HMpeMMs
nocranack Aprémy Oranosy. Ero MeTop mpefckasaHms
HOBbIX CTpYKTyp USPEX coBepmmun HacTosIywo pe-
BOJIIOLMIO B XVIMIH, KOTOpas npojopkaercs. JlecaATok
HOBBIX CTaTell B CAMBIX MIPECTUKHBIX )KyPHajIaX TONbKO
32 MUHYBILNII TOR — TOMY HOATBep>xaeHMe. Ecian sxe
TOBOPUTH O IPYIMX KaHAMUAATaX, TO sI Obl BBILEIUT
TpU TeMBbI, KOTOpble JaBHO 3aCTy>XM/INU CBOU IIpeMUMN.
IlepBasi coBmazjaer ¢ nmporHosom Thomson Reyters,
KOTOPBII IPOPOYUT NTpeMuio IMMaHyab [llapnanTbe
n >xennndep Jynue 3a orkpeiTiie cucteMbl CRISPR/
Cas9, koTopas cTaja MOIHBIM MHCTPYMEHTOM I'€HHOI
VMH>XeHepUI U NTO3BOJIAET PelaKTUPOBATh T€HOM >KMBOTO
opraHmsma. Kpome Toro, «HOO€emb» 1O XMMUU CPa3y
IBYM IIpeCTaBUTE/IbHUI[AM IIPEKPACHOTO I107Ia — 3TO
OYeHb MOTUTKOPPEKTHO U B IOJITOPA pa3a YBEIUYUT
KOJIMYEeCTBO >KEHUIMH-/IaypeaToB IpeMUM B NAaHHON
o6mactu. Cormaced co MHOI U ellle OfVH KaHAMIAT,
c moeit Toukn 3peHusA. HloTmanHgcKkmuil KIeTOYHBIN
6monor YunbsiM DPHIIOY BIIOJIHE MOXXET IIONTYYUTh
U TpeMMIO IO XMMHUM 3a CO3JaHUe MCKYCCTBEHHOI
LIEHTPOMEpPHI Ye/IOBeKa. DPHIIOY TOXe ITPOUNT «HO-
6emsi» mepBoortkpeiBatenss CRISPR/Cas9. B tperbem
>Ke HaIllpaBJIEeHUM CHOBa mupupyetr Poccus. Peub npét
O CO3JaHUM HOBBIX TPAHCYPAHOBBIX 3TEMEHTOB, I
IOpuit onakosua OraHecsH u3 fy6HMHCKOro OVIAN
JaBHBIM-/IABHO 3aC/Iy>Xuja cBoro npemwuo. Ilox ero
PYKOBOACTBOM OBIIM IOJIy4YeHBbI CaMble IMOC/IeTHME
sneMeHThl Tabnuubl Menpgeneesa (MocmeqHUMMU ObIIA
cospmanbl 118-71 u 117-i1 s7IeMeHTBI) U ceifyac BegyTCs
pab6oTs mo cuHTe3y 120-ro. OraHecsaHy HbiHe 83 Tofa
U A OYEHb HAMIEIOCh Ha TO, YTO 3TOT BEJIMKUI YUEHBIN
yCIIeeT MOMYYUTDb CBOIO IPEMII0O», — nucan [laeBckuit.

Yro X, Mbl 6ymeM >KZaTb TOTO MOMEHTa, KOIrfa

9THU IIPOTHO3BI BCE e COYRyTCs.

Ne2 (1941) 2015
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®O0TO: NASA

ECTb ELUE BENbIE
NMATHA HA KAPTAX!

Kpome BenmmuectBeHHOro ILTyToHa, yUeHble B 9TOM TOAY U3YYalOT APYIYI0 KapIMKOBYIO IIaHETY, OBIBLINIL aCTEPOUT
HoMep opuH, Llepepy. VI ofHa U3 3arafok,.KOTOPYIO ellje IPefCTOUT pasrafiaTb — 3TO 3arafodyHble Oelble MATHA Ha ee
nosepxHocTu. Ilo ofgHOI Bepcuy, 3To N€H, IO Apyroi — comu. UTo 3TO Ha caMoM [efle, ell€¢ MPeACTOUT BBIACHUTD. TeM
He MeHee, II0Ka YTO 9TO OCTAETCA OFHUM M3 CaMbIX MHTPUTYIOIIUX OTKpbITUi 2015 ropa.

3A HAYKY
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epaevyHan
naboparopun

la3eTa «3a HayKy» HauMHaeT UMK Ny6aMKaumin o BeayLmx nabopatopusx
MOTW. (aBHaA ngea aToro UuKIa — AaTb BO3MOMHOCTb pacckasaTb 0
cBoen 061acTh Hay4YHOWM OeATeNIbHOCTM CaMWUM pyKoBOAUTENAM nabopa-
TopwiA. MNepBbIM Mbl AéM CIOBO PyKOBoAMTEN0 NabopaTtopun 6ModusnKu
BO36yAnMbIX cucteM KoHcTaHTUMHY Arnagse.

Vicropus Hamest mabopatopuu Takosa. OHa 6bL1a co3gaHa
Ha CpeJICTBA BbIJIEIEHHOTO POCCUIICKMM HPaBUTETbCTBOM
MerarpaHTa I pefCcTaB/sIa co60il HECKOIBKO Iy dLIeHHYIO
pemmKy Moeit taboparopun B Kuoto — ¢ JONOMHUTENBHBIMH
XOpOWMMY IPUGOpaMit THIIA KOH(POKATLHOTO MUKPOCKOIIA.

Ceifyac y Hac iBa OCHOBHBIX HAIlpaBJIeHM:A Hay4YHBIX
uccrenoBanmit. [leppoe — 3To TKaHeBasA MHXKeHepUs Cepilia, a
BTOPOE — 3TO POTOKOHTPOIIb BO3OYAMMOI CEPAEIHON TKAHM.

3A HAYRY

Bcerpa npuxopnurca naBath nosicHeHus. Ilox Tkanesoit
MHXXeHepyeil 4acTo IOHMMAIOT pasHble BELIM, M MHOIJA eé
IPOCTO CYNTAIOT CMHOHMMOM pereHepaTMBHON MeAMI[VHBI.
B Hammx ycmoBuAX 3TO He COBCEM TaK, HECMOTPS Ha TO, UTO
JKYPHA/IUCTDI YaCTO TaK U TOBOPAT 0 Hac. Ha camoMm fiene Mbl
3aHMMAEMCS IMEHHO CO3/IaHMEM JIOCKYTOB CEP/IedHOI TKaH,
MBI yMeeM X XOPOIIO CTPYKTYpMPOBaTbh, HPUOMIDKAACH K
aHATOMMYECKUM OCOOEHHOCTAM CepJilia, HO 3TO, 6e3yCIOBHO,
He Cep/lie, a ero KYyCOUKHM, KOTOPbIE, BIIPOYEM, KUBYT.




9TM KYCOUKM, KOHEUHO, MOTYT TEOPEeTMYECK! OBITh
IPUTOJHBIMM [/ TOTO, YTOOBI MX TIOAIINBATH K CEPALLY, HO
HIUKTO eIlé II0Ka BCephE3 He TOKa3asl, 4TO 3TO — HYXKHO I
xopouro. I/ 4ero sy KyCouKy HyXXHBI yKe ceitdac? Ha Hux
OYeHb YI00HO M3YYaTh PAaCIIPOCTPAHEHIIe BOTTH BO3OYKIeHILA
B cepyitie. TO aeT HaM BO3MOXXHOCTD IIOHMMATh Ha IIpyMepe
JIOCKYTOB, KaK MOT'YT pab0TaTh aHTMAPUTMIYECKIE TTPeIaparhl
¥ HACKO/IbKO OHM 3¢ pexTnBHBL. KpoMe 3TOr0, MO>KHO Hamps-
MYIO U3MEPATb KapAMOTOKCUYHOCTD IIPeNapaToB: HaKamaam
BEILIECTBO HAa CPEely, B KOTOPOIl «KUBYT» 9TU JIOCKYTBI, U
HOCPENCTBOM (IYyOPEeCLeHTHO! MMKPOCKOIMM BUAUM, KaK
5TO BEIIIECTBO MEHAET PACIPOCTPaHEHNE BOTHBI BO30YXK/ie-
HIA TI0 CepAlly. A eCM pacmpocTpaHeHye BO3OYX[eHNA B
cepAlie MEHAETCA, TO MeHAeTCA U paboTa ceppla, IMOTOMY
4TO COKpalleHMe Cepfilla HOTHOCTbI0 KOHTPONUPYETCA pac-
IPOCTPaHAILIENICS 10 HeMY BOJTHOI BO3OYKEHNSL.

Ecnu pesroMupoBartb, TO IiepBoe Hallle HaIIpaB/ieHne — 9TO
cosfaHye IIATGOPMBI LS TECTUPOBAHIA AHTUAPUTMUYECKIX
IIpeIapaToB I /LS IPOBEPKI papMalieBTUUECKIX IPENapaToB
Ha KapAMOTOKCUYHOCTD. VI 371ech MbI IPOJIBMHY/INACH JOCTATOYHO
CUIBHO, BIUIOTD 10 TOTO, YTO HAYMHAEM IIO/y4aTh BEIeCTBa
VI TIBITaeMCSA VX IPOBEPATD. Mbl OKa3bIBaeM, YTO Halll METO
AB/IAETCA JONOTHUTENbHBIM METOJOM M [Ja€T MHOTO HOBOJI
¥ MHOTIa HEOKUJaHHOI MHbOpMALINIL.

Bropoe rnobanbHOe HallpaB/ieHNe, KOTOPOe Hac OTINYaeT
OT MHOTMX PYTUX Ta00paTOpuii, paboTAIINX B 3TOIT 06/1a-
CTH, — 9TO GOTOKOHTPONb BO3OYAMMOIT TKaHM. [leo B TOM,
4TO MHOT¥IE IO} Ceifyac 3aHMMAITCA ONToreHeTKon. OHn
BCTAB/IAIOT B K/IETKM CIIeI[a/IbHbIe MOJIEKY/IApHbIe MAIIMHBI,
Oe/IK, KOTOpble MOTYT JelaTh KJIeTKY YyBCTBUTETbHBIMU K
ceery. Hampymep, 6e/10k KaHA/IbHBIIT POFOIICHH. DTOT 60K
roromraeT GOToH, OTKPHIBAET KaKOJi-TO KaHaJI, 3aTeM QOTOH

pemakcupyer, KaHa/l 3aKpbIBA€TCA — U TaK Janee.

STOT MeTOoJ, CYMTAETCA NEePCIeKTUBHBIM M y KIMHU-
YeCKUX KapfyOJIOroB, HOIOTHUTENbHBIM K 3/€KTPUYECKOl
CTUMY/IALUY CepPALid, MbI MOXKEM IOCTaBUTL CTUMYIATOP,
KOTOpBIIT OyfeT paboTaTh Ha TAKOM OYYBCTBIEHHOM K CBe-
Ty ceppue, 1 OyjeT mofaBaTb Ha HErO MMITY/IbChI CBETa, a
He 9/IeKTpUYecKye MMIY/IbChl. [0 MHOTMM IpUYMHAM 3TO

Jydule, 4eM 91eKTPUYECKUI.

Hamr nogxon HeMHOro He TaKOJ, XOTS Y HaC TOXe eCTb
Ky/IbTypPa K/IeTOK C KaHa/IbHBIM POJIOIICKHOM, ¥ OHA IIPEKPacHO
pearupyeT Ha CBETOBbIe MMITY/IbChl. Mbl HalIJIM HECKOIBKO
BEIeCTB, KOTOPBIE, eC/TI IX JOOABUTD B OMBIBAIOLIYIO KIIETKY
cpefny, IPUBOJAT K TOMY, YTO K/I€TKa HaYHET OTBEYaTb Ha

CBETOBbIE MIMITY/IbCHI. 3a cuéT 4ero aTo HpOI/ICXO}II/IT? Shv7t

«CEPAEYHAA TKAHb HA MOZNOMKE K3 NAYTUHbBI» CTANA XMTOM HAYYHO-MONYNAPHBIX HOBOCTEN

BeleCcTBa MOTYT CyleCTBOBATb B IMIC- U TpaHC-(bOPMaX, n
TIpONCXOIUT (bOTOI/ISOMCpI/ISaI_U/I}I. To ectb cBETOM COOTBET-
CTBYIO]J.[eI‘/T JIVIHBI BOTHBI MBI MOXXEM ITIOMEHATDH KOH(l)OpMaLU/[IO
BEIIECTBA, I B OHHOI/u[ KOH(i)OpMaIU/H/[ 9TO BEIIECTBO MHTUOU-

pyeT BOJIHBI BO3OY)XX/IEHN, a B APYTOil — HIYErO He fe/aer.

TakuM 06pasoM, MOSBISETCS BO3MOKHOCTb OY€Hb
TOYHO BKJIIQUATb U BBIK/IKOYATH BO36YI[I/IMOCTI) cep,[[equIX
KJIETOK. 3/1eCh MbI HajieeMcsl (M HeGeCIIOYBEHHO) COBMECTHO
C HAUIMMM KIVMHUYECKUMU [HapTHEPAMHU pa3paboTarh METOf
doroabnsanum cepana. PoToabnALYsL — 9TO TO, YTO AOTHKHO
HpMﬁITM, 10 HameMy MHEHUI, Ha CMeHy KaTeTepHOﬁ pa/:[]/[-
0ab/ALMM  CepALid, METOAY, IPU KOTOPOM MUKPOBOTHAMI
C KaTeTepa BbDDKUTAKTCA HEKUe Hapa3I/ITHI)Ie NCTOYHUKU

BO30OYXXIEHNA B CepAlie.

IIpo6nema KaTeTepHOI pagNoA0/IALUY B TOM, 4TO TOYHO
H06pPaThCsl 10 HY)XHOTO Y4aCTKA CI0XKHO, KaK I TOYHO y3HATb,
KaKOJl MMEHHO YYaCTOK [JaéT 9TO [apasUTHOe BO3OYXKJIEHIe.
B urore 3a ojHy omepaunuio BBDKUIAETCA [0 IATHU-CEMH, a
MHOTZA U ABEHAJLATH YYaCTKOB CepALia, KaX/Iblil — pasMe-
POM C HOTOTh MU3MHIJA. DTO JOCTATOYHO MHOrO. Hamr MeTop
JJaCT BO3MOXXHOCTb BPEMEHHO OTK/IIOYUTH IIOf03PeBaeMblil
Y4aCTOK Cepflia, yBUJIETh, YTO TaM, HALIPUMEP, Mbl MOMAIN
TOYHO — 1 3aKPEINUTb TO BO3JEICTBIUE, a eC/IM Mbl OLIN-
61111ch — 06paTHO Pas6IOKMPOBATH TOT YYACTOK.

B Hameii maboparopun B cpeiHeM paboraeT 18 yenoBex
CIIMCOYHOTO COCTaBa (HY)KHO IOMHMTD IIPO IOTOK CTY/ICHTOB
U aCIMPAHTOB), paboTaeM MBI KPYITIBII TOJ ¥ XJEM HOBBIX
COTDPY/THUKOB.

Becedosan Anexceti ITaesckuil
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B MacwTtabe

daTOMa

CneQyowmin HalW paccKkasymK — 3amecTuTeNlb pyKoBoauMTenA nabopaTo-
PUK TOMONOMMYECKUX KBAHTOBLIX ABJIEHWI B CBEPXMPOBOAALLMX CUCTEMAX
Bacunuin Ctonspos. Mprbop, ¢ KoTopbiM paboTaeT nabopatopus — eguH-

CTBEHHbLIN B HaLLEW CTpaHe.

Bonburoit Cpoc Ha HOBBIE CBEPXOBICTPOAEIICTBYIOLINE
6e3nucCUIaTHBHbIe-CBEPXIIPOBOAAIIE KBAHTOBbIE BBIYIC-
JUTeNbHbIE CHCTEMBL, TNAePOM B KoTopoM sBysiorcs CIIA,
CIIPOBOLIMPOBAI BO BCEM MIPe HOBYIO BOMHY T€OPETHUIECKIX
U 9KCIIEPUMEHTAIbHBIX UCCIEJOBAHMNIT 110 M3YYEHNI0 KBaH-
TOBBIX SIBJIEHNIT B CIOXXHBIX TMOPUHBIX CBEPXIPOBOASAIINX
rerepocTpykrypax. KnroueBbiM ¢akropom, orpaHudnsa-
H0IUM PaboTOCIOCOGHOCTD KBAHTOBBIX BBIYMCTUTENBHBIX
ClUCTeM, SIBIAETCA IOTepsi KBAHTOBOI KOr€PEHTHOCTI M3-32
B3aMMOJIE/ICTBIs KBAHTOBBIX FeTEPOCTPYKTYP C BHEIIHUM
(K/accu4ecKyM) OKpPYKEeHMEM.

Ceifyac y>xe Omy0IMKOBAaHO OIPOMHOE KOINYECTBO
IIeYaTHBIX PaboT, MOCBALEHHBIX SKCIIEPUMEHTA/IbHBIM 1 Te0-
PeTNYeCKIM UCCTIefIOBAHMAM Pas/INIHBIX CBOIICTB CBEPXIIPO-
BOJJHVKOBBIX [/TAHAPHBIX I «COH[BIIEBBIX» KO3 (PCOHOBCKIX
TeTePOCTPYKTYP TUIIA «CBEPXIPOBOAHMK — HOPMA/bHBIIL

METaNNn — CBEPXIIOBOJHUK» WM ABa CBEPXIPOBOJHNKA,
- N | -

3A HAYRY

PasfieNleHHBbIX CI0eM M30/ATOpa TOMIMHON B 1-3 HM. 9TO
CBSI3AHO C PeaybHOII BO3MOXKHOCTBIO HCIIONIb30BaHUSA 6e3-
IUCCUMATUBHBIX 9MEKTPOHHBIX YCTPOIICTB Ha 6a3e CBEpXIIPO-
BOJJHUKOB B KauecTBe 9/IEMEHTOB LMPPOBOIl 1 KBAHTOBOI
noruku. Kpome Manoro TennoBblfie/ieHNs, TaK/e CBEPXIIPO-
BOJJHUKOBBIE JIOTMYECKIE 9/IEMEHTBI 00IafjaloT  BBHICOKMMMI
4acTOTaMM HepeKIoYeHn s — 10 HecKonbKux coTeH T, Kax
IpUMepP 3TOT0, MOYKHO IPUBECTH YK€ CO3/JaHHbIe PeanbHbIe
CBEpPXINPOBOJIHUKOBbIE BBIYNMCIUTENbHbIE CUCTEMbI HUPMOIT
D-wave. Ocoboe yBemideHye CIpoca Ha TAaKOrO poja BbI-
YJCIUTEN CTa/l0 AKTYaTbHBIM IOCTIE MACCOBOTO NOABIEHN
U 3HAUUTENbHOTO Y[eIleBlIeHNsA KOMIAKTHBIX KPMOCUCTEM
3aMKHyToro nuxna He4 n He3.

B uccnefoBanme cBepXNpOBOAAIINX JTOTUYECKUX 7le-
MEHTOB BOBJIEYEHbI CaMble MOILIHbIE 3KCIepMMEHTaTbHbIE
97IEKTPOHHO-TPAaHCIOPTHBIE METOAVKHY, TTaBHbIM YCIOBUEM
U1 KOTOPBIX ABIAETCSA COCOOHOCTD paboTaTh MpM CBEPX-
HUSKUX TeMIEpaTypax >XUJKOTO Teln.

OpHaKo M3BECTHO, YTO TPAHCIOPTHBIE MCCTEHOBAHIIA
He AT MOTHOM KapTMHbBI NPOUCXOJALLIET0 B IPOMEXY-
TOYHBIX C/IOSX J)KO3e(COHOBCKMX KOHTAKTOB, IIOCKOTIBKY
37IEKTPOHHO-TPAHCIIOPTHbIE U3MEPEHMA 0TOOPAXKAIOT TOIBKO
KOJI/IEKTVIBHbIE ABJIEHN A, TIPOABILAIOLINE Ce0s B Pe3UCTHBHBIX
OTK/IMKaX TPAHCIIOPTHBIX TOKOB, IIPOTEKAIOIMX CKBO3b 00-
paser. JTO 3aYacTyI0 NPUBOAUT K CIOKHOCTAM M CTIOpaM
Py MHTEPHIpPETAUNN MOTYIEHHDBIX SKCIIEPUMEHTATbHBIX
PesynbTaToB.

Ilnpoko nsBecTHa 1 METOAMKA CKAaHUPYIOLIEN 30H0BOI
MUKPOCKOIIMHM, KOTOpasA M3HAYa/NbHO MO3ULMOHMPOBAIACH
KaK METOfMKa IO M3y4YeHNIO TOHOrpaduuecKNXABIeHNT —
CTPYKTYPHBIX ABJIEHUII HA aTOMHOI IIOBEPXHOCTM TBEPJBIX
Ten CIOXKHOCTb MCIONb30BAHUA 30H/J0BOM MMKPOCKONIUI
00yc/IoBNIeHa TeM, YTO IOBEPXHOCTh 0OPa3IioB [OKHA
ObITH ATOMHO YHCTOJ M He COfePXKaThb OKMCIOB, a 3HAUMT
He [JO/DKHA B3aMMOJEICTBOBATh C OKPYXKAKOIEl Cpefjoii Ha



BCEM IPOTSHKEHUM €€ TIOATOTOBKY

Bcranm BOmpoc 0 BO3MOXHOCTHU JICCIEIOBAHMA MCKYC-
CTBEHHO HAHOCTPYKTYPMPOBAHHBIX METOAAMU 3/IEKTPOHHOII
u poronurorpadueit 06beKTOB, MeTOAAMMU TOKAIbHOI (Ha
aTOMHOM Maclrae) 30H/J0BOJI CIIEKTPOCKOINN.

Cospannasa B MOTU B 2014 ropy Haua Jlabopatopus
TOIIOJIOTMYEeCKMX KBAHTOBBIX AB/ICHNII B CBEPXIIPOBOAALINX
CHUCTeMaX CIeNMaNU3NpyeTcs Ha SKCIEePUMEHTaIbHOM 1
TEOpPeTUYECKOM M3y4eHJe HPOCTPAHCTBEHHO Bapyalun
U paspylleHNA KBAHTOBOJ KOT€PEHTHOCTU B CBEPXTOHKMX
HAaHOCNOAX BOMM3U T'PAHNL] CBEPXIPOBOSHUK-HOPMaIbHbII
METa/lI, CBEPXIPOBOJHNUK-PePPOMATHETHK, CBEPXIIPOBO-
IHMK-TOIONIOTMYECKNIT M3OMATOP.

B03MOKHOCTD ()OPMUPOBAHUA CIIOXKHBIX T€OMETPH-
YeCKMX CTPYKTYpP HO3BOMUT U3YYUTD PAJ PU3MYECKUX
ABJIEHMIA, TAaKUX KaK IOTE€PA KBAHTOBOM KOI€PEHTHOCTH
CBEpPXIIPOBOILIEIO COCTOSHUA C yAaMeHUeM OT PAHMI[bL
Iepexofia CBePXIIPOBOSHIK-HECBEPXIPOBOLHIIK; CBA3aHHOE
C HUM yBelndeHue Kopa BUXps1 AOPUKOCOBA, HHAYILUPO-
BaHHOTO B 2D cJI0/1 HOPMA/JbHOrO MeTaa; M3MeHEeHNe
JIOKA/IbHOI IIOTHOCTM KBa3sMYaCTUYHBIX COCTOSHMII B
CTPYKTYpaX CBepPXIPOBOJHMK-QeppOMarHeTuK, U B 0OCO-
6enHocty, 3 eKThl, CBsI3aHHBIE C M3MeHeHMeM (asbl Ha
T CBepXIPOBOJsLIell BOTHOBONM (DYHKIMMU, HaBeLEHHOI
B crnoii deppoMarHeTMKa; CyLleCTBOBaHME TPUIIIETHOI
CBEPXIIPOBOAMMOCTHY B OO/IACTV HeeNeBCKON JOMEHHOI
CTEHKU C71aboro peppoMarHeTIKa; MpyUCyTCTBIE PepMIIOHOB
MaitopaHa B 00/IaCTAX C HaBeJICHHOJ B TOIOTOTMYECKMUIT
U30JIATOP CBEPXIPOBOMIMOCTBIO.

Tl poBeeHIA SKCIIePMEHTaTbHBIX MCCTIeOBAHMIT MBI
VICTIONb3yeM HeflaBHO 3aKyIUleHHbIT MOTV cBepXHU3KOTEM-
TIepaTypHbIIT CBEPXBBICOKOBAKYYMHBIIT 30HOBBIII MUKPOCKOII
JT-STM/AFM mpoussopcra ¢upmbl SPECS, ocHauieHHBII
CIIeIMA/IbHOI CUCTeMON1, TOfi/iep)KIBaloLell OfHOBPEMEHHO®e
JCIIO/Ib30BAHNUE HECKONBKIX METONVK MCCIENIOBAHNUSA, B YUCTIO
KOTOPBIX BXOJIAT: CKaHMPYIOIIAsA TYHHeNbHAs MMUKPOCKOINA
(CTM), cxanupymomas TyHHenbHas cuekrpockonus (CTC),
aToMHO-c1moBast Mukpockoms (ACM), a Tak)ke BO3MOXXHOCTh
MPOBEJIeHNA TPAHCIIOPTHBIX M3MEPEHNUIT B pealbHOM BpPeMeH!
IpU CKAHUPOBAHMY TIOBEPXHOCTY CTPYKTYPBL. MUKpPOCKOI OC-
HallleH CBEPXBBICOKOBAKYYMHOII KaMepOoil TOATOTOBKY 06pasIioB,
B KOTOPOJ1 BO3MO)XHO HaHECEHNE U CTPYKTYPUPOBAHE TOHKNUX
I7IeHOK 6e3 paspbIBa CBEPXBBICOKOTO BakyyMa. ITO obecredn-
BaeT COXPAHHOCTD YYBCTBUTE/IbHBIX K BHEUIHMM BO3JIE/CTBIAM
MCCTIElyeMbIX TTOBepXHOCTeil. [IpenMyIecTBo Takoro Hoaxoia B
TOM, YTO PO/Ib OFJHOTO 113 IIPYBBIYHBIX B TPAHCIIOPTHBIX M3Mepe-
HISIX KOHTAKTOB BBIIIONHsET UITIA (30HJ]) MUKPOCKOIA, KOTOpas
MOKeT CBOOOJIHO TepeMeNaThcsl Hajl OBEPXHOCTbIO 06pasiia.
TeM caMbIM IOSAB/IAECTCS BOSMOXXHOCTb JIOKaTIBHOTO U3YUeHIs

TIJIOTHOCTH 9/IEKTPOHHBIX COCTOSHMI B MI060I1 TOUKe M3y!{aeM0171

TIOBEPXHOCTH, M, KAK CIefICTBIE, NOMyYeHIe IOPOOHBIX KapT
IPOCTPAHCTBEHHOIO pacIpefieNieHNs IPOBOAMMOCTI 06pasIia.
Hanuune dpyukunn ACM nosBonser paboTarh ¢ HOBEPXHOCTAM,
He 0071a/AI0 MM JOCTATOYHOI IIPOBOAMMOCTDIO /IS peaus3arum
TYHHE/TBHOTO KOHTAaKTa, YTO OTKPBIBAET HOBBIE BO3MOXHOCTH.
Harnpumep, IONCK IPOBOAALINX HAHOCTPYKTYP Ha HEPOBOAALLEI
nopoxke. Hamuyne 4eTbIpEX JOMOTHUTENbHBIX HE3aBUCUMbIX
KOHTaKTOB Ha JiepkaTene obpasiia IO3BOJAET Peann3oBaTh
MpOTeKaHME TPAHCIOPTHBIX TOKOB 4epe3 CTPYKTYpPY, M TeM
CaMbIM YIPaB/IATh SHEPIETUYECKUMU COCTOSHUAMIU CUCTEMBI,
WM BHOCHUTD B Hee BHeIIHee BO3JIENCTBIeE.

Takas cucTeMa 1 IOCTaB/ICHHbIE TIepef| Heil 3a1auu AB/LA-
I0TCA YHUKAJbHBIMM U €VIHCTBEHHBIMI HA BCeil TeppUTOPUN
Poccun. B mMupe taxumm cucreMaMy MOXKET IIOXBACTaTbCA
OdYeHb HeOOIbLIOE KOMNUeCTBO Taboparopuit. B Gombuiny-
CTBe CHIy4YaeB BCe CYIIECTBYIOIME 30HAOBble MMUKPOCKOIIBI
OPUEHTUPOBAHBI Ha M3Y4YeHUe MCKIIOUNTENIBHO CTPYKTYPHBIX
CBOJICTB MOBEPXHOCTEIl 1 PabOTAOT B NydIleM CIydae HpH
4,2K. IIpepmaraeMast KOHLENIN OKa3bIBAeTCS HA CTBIKE TAKMUX
HayK Kak (u3MKa MOBEPXHOCTH, GUBNKA CBEPXIIPOBOJHIKOB I
¢usiKa MOTYNPOBOAHUKOB, 00BEUHAA PAasINYHble METOMBI,
YTO OTKPBIBAET LIMPOKIE BO3MOKHOCTH I IO3BOJLAET IOy 4aTh
HOBbIE OPUTMHAIbHbIE Pe3YIbTATBL.

Hamnpumep, #/1s 9KCIepUMeHTaTbHBIX UCCTEROBAHMIT JC-
TOJIb3yeTCs HeABHO Pa3paboTaHHas CIeLMaTbHAsA METOMMKA
TIOATOTOBKM CTIOKHBIX TOHKOIUIEHOYHBIX T€TePOCTPYKTYp ML
VCCIEflOBAHNA TPOCTPAHCTBEHHOTO PacIpefie/ieHNs JTOKalb-
HOJI IJIOTHOCTY STIEKTPOHHBIX COCTOAHMII C MCIONb30BAHNEM
CKaHMpyIoLleit 30H0B0iT Mukpockomnuu (Stolyarov et. all Appl.
Phys. Lett. 104, 172604 (2014)). 9Ta MeTOAMKA [03BONAET KOMOU-
HUPOBATh (OTO- U INEKTPOHHO-TUTOrpaduYecKie TeXHONIOT I
(bopMupOBaHNA HAHOCTPYKTYP C ATOMHOII YICTOTOI! IOBEPXHO-
CTBI0, HEOOXOMMOJ1 IS MX MICCIIEJOBAHNA METO/JAMI 30H0BOI
MMKPOCKOIINH I CIIEKTPOCKOMIIL. JJo HACTOAIIEro BpeMeHN TaKye
MCC/IE0BAHNA OCTIOKHAUCH HeOOXONMMOCTDIO IIPUTOTOB/IEHNA
00pasioB 6e3 paspbiBa CBEPXBBICOKOBAKYYMHOTO LIMK/IA /A
COXpaHEeHN aTOMHOII YICTOTBI TOBEPXHOCTEN, YTO 3HAYMTETBHO
CY’KaJIo KpYT IIPUTOJHBIX K MCCTIEOBAHMIO 00'beKTOB, a TeM Ooriee
OTKa3bIBaJI0 B BO3MOXKHOCTM JCC/IEOBAHNA HaHOOOBEKTOB C
KOHTPOJIMPYEMO 3a/laHHBIMI FeOMETPUYECKIMI TaPaMeTPaMIuL.

Kpome Toro, Haia 1ab0opaTopys uMeeT B pacropsKeHUN
YHMKa/IbHBI, HU3KOTEMIIEPATyPHBII aTOMHO-CU/I0BOJ MUKPO-
ckor Attodry 1000 ¢pupmsr Attocube ¢ pabodeit TemMmepaTypoi
7o 3.5 K, ocHameHHbI CBepXMpoBOAAmUM MarHutoM 9 T
Ha 37011 ycTaHOBKE HanmpuMep BO3MOXXHO U3y4aTh MAarHUTHYIO
AHM30TPONNIO NOBEPXHOCTb CTAOGBIX MATHUTHBIX MATepPUA/IOB
temmneparypa Kiopu, KOTOpbIX 3HAUNTENbHO HMKE KOMHATHOIL.

Haira mabopatopus akTHBHO paboTaeT CO CTy[eHTaMu

" acnpaHTaMU.
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GbenMHﬂﬂ
HEeUpPOXUPYpPruio u
6 1UXHUU KOCMOC

TpeTbMM paccKa34ynKoM Hallero NepBoro BbirycKa «HayKku n3 nepsbIX yCT»
cTan pyKoBoauTesb nabopaTopum MOHHOM U MoneKkynsapHon ¢pusnkm Nropb
MonoB. KaK 370 YacTo 6biBaeT Ha OusTexe, nabopaTopuma ¢ YMCTO Pu3nye-
CKMM Ha3BaHWeM CTana «npopacTaTb» COBCEM B Apyryto obnacTb.

Ham KonmexTus BefjeT CBOI MCTOPUIO C MOMEHTA
ocHoBaHMA VIHcTHTYyTa XuMudeckoit dusuku. OZHUM U3
OCHOBOIIOTIOXKHIKOB IIKO/bI Ob1T BukTop JIbBOBIY Tanbpose,
KOTOPBIil ONroe BpeMs OblI AeKaHOM QM3XMMa, PYKOBOXI
KOMMCCHeIT aHaIUTUYECKOTO IPUOOPOCTPOEHN B AKaieMUu
Hayk. VimeHHo oH B 1983 ropy npuses B CCCP nepsblit
KOMMepPYECKMIl MacC-CIIEKTPOMETP BBICOKOTO paspeIeHM .

B koH1te 1990-x HaIll KOJINIEKTUB CTAJl pa3BUBATbCA MyTeM
CO3JJaHMsA HOBBIX a0OPATOPMIl B PasIMYHBIX MHCTUTYTAX.
9T0 OBIIO CBA3AHHO C TeM, YTO CaMa TeMAaTHKa, KOTOpasd
OCHOBBIBAeTCA TONBKO Ha PAasBUTUM MeTOZAa U Ha paboTe co
CIEKTPOMETPUYECKIM KEIe30M», IepecTana ObITh KOHKY-
peHToCIoco6HOI. IToaTOMy MBI Hauamyu 6oJblIe cOCpefio-
TAQUMBATBCA HA IPUMEHEHMN, a STUM yHOOHee 3aHMMATbCA

B MHCTUTYTaX, KOTOPbIE OTHOCATCA K COOTBETCTBYIOLIEMY
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npoduo. CHavasa nog pykoBopctBoM Esrenns Hukonaesnda
Hukornaesa nosiBunacs maboparopust B VIHcTuTyTE GMOXMMIU-
4ecKoil GusuKy, HoToM — B VIHCTUTYTe GMOMEeIMIIMHCKOI
xumuy, B HayuHOM LieHTpe akyllepcTBa M I'MHEKOMOruu. B
pesy/ibraTe BO3HMKIIA Mfiesl CO3aTh naboparopuio Ha Pusrexe.
[IpoexT 5-100 m0O3BOMNII CO3JATh 3ajie i CYIeCTBOBAHUA
nabopaTopui, 4YTO COOCTBEHHO U OBIIO CJIeTaHO.

ITouemy Ha ®ustexe? C ogHolt croponsl, B MOTH pas-
BUJICSI MOLIHBII OJ10/I0T19eCK 1T aIIIapaT, C APYTroil CTOPOHBI
3[1eCh €CThb BCE JI/IA TOrO, YTOOBI 3aHMMATbhCS METOLOM U
passutyeM upeit. Bce motomy, uto Ha Ousrexe cobuparcs
CIIEIMAINCTBl M3 PA3HBIX 00/1acTeil: pafuo9TeKTPOHIINKI,
BaKYyMHBIe 9/IeKTPOHIINKM, KBAHTOBbIE NEKTPOHIINKH, A
MIMeIO B BUJY TBEPOTENbHbIE, TPOTPAMMICTBI, MAaTeMaTIKN
U mpodee. 37ech 3aHMMAThCA Pa3BUTHEM HOBBIX METOMOB I
cTono Obl. B kauecTBe Hay4HBIX 3a/jad Ji/14 1a00OPaTOPUU MBI
BbIOpaIN JiBe 3ajla4i, KOTOpble Ha MePBBII B3ITIAN KaXyTCA
ab6COMIOTHO PasHBIMI, HO JJIS JTIOJEll, KOTOpbIe 3TUM 3aHMU-
MAIOTCS, OHJ OYEeHDb CVU/IBHO IIePeK/MINMKAIOTCA.

IlepBas 3amaya: co3faHMe MHTENNEKTYaAbHOTO XM-
pyprudeckoro ckanbmend. Jemo B TOM, YTO B XMPYprum
pasBUBAITCA COBPEMEHHbIE 30HIOBbIE METOABI, KOTHA BBI
IPOBOZUTE XMPYPTUUECKYI0 ONepaINio He HAIPAMYIO, fiefas
paspes, a BBOAA 30HJI U JABUTAACh fajblle IO CpefcTBaM
HaBUTAIIMOHHOM cHUCcTeMbl. JacTO 9TO CONPOBOXJAETCsA
ONTMYECKO} BM3yanmusaluell, TaM JeNalT OTBEpPCTHe, elle
OJIHO PSIZIOM, BBOAAT Yepe3 TPYOKy KaMepy UM BBOTAT CBe-
TOBOJ, ¢ 0OBEKTUBOM Ha KOHIje I Uepe3 HeTO XUPYPT BULUT
TO KOHKPeTHOe MeCTO, B KOTOpPOM OH paboraer. B mob6om
cilydae, BCe TaKye OIepalMy IPOBOAATCA B OrPaHMYEHHOM

IPOCTPAHCTBE, B MECTE, I'l€ UMEETCA OI‘paHI/I‘{CHHin{ 0630p.



OueHb YacTo 714 3TOTO UCIONb3YI0TCA MHCTPYMEHTbI, KOTOpbIE
IPeACTaBIAIT COO0IT ABTOMATU3MPOBAHHBIE CKajbIem. To
€CTb, yXe PEeXYT He HOXOM, a KaKMM-HMOYADb CIieryab-
HBIM YCTPOJICTBOM. ITO MOXeT OBITb CBETOBOJ, C JIa3€POM,
KaKoil-HMOYAb HarpeBaTeIbHbIN 57IEMEHT, YIbTPa3BYKOBOI
IUCIepraTop, pa3pAfHIUK... B obiieM, METOLOB paspyluieHns
TKaHM JOCTATOYHO MHOTO, M OHMU 3aBUCAT OT TOTO, KaKylo
TKaHb pexxyT. Ho BO Bcex 3TMX MeToiax mpobneMoil sAB-
JIIETCA TO 4TO, C OHOI CTOPOHBI, C MCIO/Nb3BaHNMEM TaKUX
METOJIOB OIlepaliyiAd CTAHOBUTCA MeHee MHBA3UBHOIL, HO, C
IPYTOIl CTOPOHBI, Y XMPYpra JOCTATOYHO MajIo NHGOpMALnK
IO IOBOJY TOTO, KaKyI0 TKaHb OH B JaHHbIII MOMEHT PeXKerT.
910 TOXE CTAHOBUTCA OOBIIOI MPOOIEMOll, OTOMY 4TO,
KOTJIa [IeNIAl0TCA TaKye Olepaluy XUPYPr Majo 4TO BUJUT.
Emy TpebyeTcs oMolIlb, 4TOOBI OH yBUJIET, C KAKMM OPraHOM
B JTAaHHBIII MOMEHT pa60TaeT, C Kakoit matonoruei. Hackomnb-
KO IIOJIHO OH BBIPE3asI OIIYXO/b MM KaKoe-HUOYLb fpyroe
HegoOpoKauecTBeHHOe obpasoBanye. ORMH M3 COCO60B
c6opa 3TOIT caMoil AOMOTHUTENbHOM MHYOPMALMK — 3TO
aHaMM3 TeX KYCKOB TKaHM, KOTOpble XMPYypr ypanger. Bce
STU CKaJIbIeNN J/IA SHEOCKOIMMYECKO XMPYPruy MOAKIIO-
YeHbl K OTCOCY, KOTOPBIII BbIOpachiBaeT MaTepyan HapyxKy.
OTH KyCKM TKaHM MOKHO aHA/lU3JMPOBAaTh, HAuyMHAA C TOTO
YTO MX MOXKHO PacCMaTpUBAaTbh U JI€/aTh KaKye-TO BHIBOJIBL.
Jlpyroit crioco6 BceM M3BeCTHAast UMMYHOTUCTOXVMMUAL.
Mo>KHO AenaTb OOBIYHBIN TUCTOMOTMYECKUIT aHAMNU3,
KOTZ]a Bpad OepeT TKaHb, paCCMAaTPUBAET IO MUKPOCKOIIOM,
OKpaIIVBaeT OTHe/NbHbIe YYACTKI, /Ie/IaeT BBIBOJ| O TOM, KaKas
9TO TKaHb. Ho ecTb ppyroil MeTof, KOTOpBIl IpefIaraeM
MBI — MOJIEKy/IIpHOe TpoduIMpoBaHye. MBI Ipeimonaraem,
4TO pasHble TKaHM, B TOM YNC/le ¥ TKAHH, TONONOIMYeCKM
V3MEHEHHbIe, MMEIOT OT/IMYHbII IPYT OT APYTa MONEKY/LAPHBIi
cocras. Ecnu aT0T MOMEKynApHbIl COCTaB aKKYPAaTHO IIpoa-
Ha/IM3MPOBATh, TO MOXXHO CJIefIaTh BBIBOZ O TOM, K KaKOMY
VIMEHHO BUJIy TKaHJ OTHOCUTCS JaHHBI 0Opaser. Mos npes
COOCTBEHHO, 3aK/IIYAETCA B TOM, YTOOBI B3ATh MacC-CIEKTPO-
MeTp, MOAK/IIOUNTD Ha BBIXOA XMPYPIUYeCKOTO CKajIbIeNsA U
BCTPOUTD B Hero MoJIeKynsApHble mpodum. Ho, mpexpe , yeM
9TO CJie/IaTh, HEOOXOAMMO HPOBeCTy (OMBIION 06beM OAro-
TOBUTE/ILHOI HAYYHO-UCCTIEOBATEILCKOI TPOEKTHON pabOoThI.
ITepoe — 3TO paboTaTh ¢ KyCKaMy TKaHU IO OTHENb-
HOCTU U aHA/IM3MPOBATh VX NPOQUIN, U CTPOUTH HEKYIO
6a3y HaHHBIX, B KOTOpPOIT 9T1 IpoduIn O6YAyT XpaHUTHCA.
ITocTpoUTbh COOTBETCTBME MEXAY HPODMIAMU M TUIIAMU
TKaHeil. Bropoe — HEO6XOAMMO OCYIIeCTBIATD IPOEKTIPO-
BaHIe YCTPOJVICTB , /11 TOTO YTOOBI IIPOBOJUTD TAKOTO COPTA
axa/ms. TpeTbe — HEOOXOAMMO CTPOUTD CUCTEMY LIETUKOM, TO
€CTb, COOTBETCTBEHHO CTPOUTD MACC-CIEKTPOMETP, CUCTEMY
nopaun obpasia, CUCTEMy aHaIu3a U 06pabOTKIL. DTO Henast
6ornbiras mpobmema. V 910 ofiHA M3 3afad, KOTOPYIO MBI

cebe moctaBun. IIpoBefs OIeHKY 06/macTeit XMPYpruu, Mbl
OPUIIIA K BBIBOAY, YTO Hambosnee BOCTPeOOBAHHBIMU ITU
MeTOfbI ObUIM OBl MPM IIPOBEEHNN HENPOXMPYPIUIECKUX
onepauuii. Jlefo B TOM, 4TO BO-NEPBBIX B HEPOXUPYPIUM
OIIyXONN MMEIT OYeHb Ma/NeHbKNil pasMep, BO-BTOPHIX,
TpeOOBaHNA K TOYHOCTH Y/ja/lleHNA OIYXO/MY KpaliHe BHICOKIL.
Yxxe Bropoit rog corpygundaem ¢ HVW umenn Byppenko,
BeYIIMM HEMpPOXMPYPIUUECKUM M UCCTe[OBATENbCKIUM
Ne4eOHBIM YUYpeX/eHueM, caMbiM KpymHbiM B EBpome. U
HeJlpoXUpyprus — 3To 06/1acTb, rae Poccus Bee ele coxpa-
HAET MUPOBOE NUIEPCTBO.

Bropas 3ajaya — cospjanue Macc-CeKTpoMeTpa A/
nccnefoBanA 6mKHero kocmoca. Ceifyac MOAM Majo
3HAIOT O TOM, KaK YCTPOeHBI BepxHye cmon armocdepst. Ha
caMoM feie, HAlllM 3HAHIUS O TOM, KaK ycTpoeHa aTMocdepa
Ha BbIcoTe 100 KM 1 BblIle KpaitHe Ipu6IM3UTENbHBL la,
MBI 3HaeM, YTO Ifle-TO TaM €CTb 030HOBBI CJIOM, MOHocxbepa,
KaKas-To IbUIb, KYCKU, 00ZIOMKI, HO B 001eM-TO, 3TO - BCe.
HopManbHbIX, METONMYHBIX M3MEPEHMIT COCTaBa aTMOChEPBI,
7la ellle ¢ Xopolleil TOYHOCTbI0 HMKTO He MpoBoAu. UTo yxK
TOBOPUTD O JJONTOCPOYHDBIX U3MEPEHNAX, VICCIEJOBAHUY U~
HaMUKI B TedeHNe HeCKOMBbKIX JIeT, 3TOT0 Boob1e He ObLIO.
IToaTOMY IOTPEOHOCTD B TAKOM KOCMIIECKOM CyOOPOUTATbHOM
Macc-creKTpoMerpe ecTb. V 3afaua cosfaHmsA Takoro mpuéopa
KpaliHe aKkTyanbHa, KpajiHe Ba)kHa u KpaiiHe nHTepecHa. I
ell, Ha caMoM [iefle, OYeHb O/IM3Ka 3ajada pa3paboOTKM Heil-
POXMPYPrIYecKoro cKanpmens. IJoroMy 4To aTu paspaboTku
OMM3KY 110 TeXHMYECKUM pelleHUAM IPUOOpOB, KOTOpbIE
JO/DKHBI OBITh KOMIIAKTHBIMY, He JJOPOTMMI, HO IIPU 3TOM
04YeHb TEXHONOTMYHBIMIL VI TaBaTh BO3MOXXHOCTD IIPOBOANTD
BBICOKOMH(pOPMATUBHBEII aHam3. Ellle ofHa CX0XKeCTb - 9TO
3a/ja4a TPAaHCIIOPTA OHOB Ha OYEHb IIPUINYHbIE PACCTOAHMA.
Jleno B TOM, 4TO €C/IV peyb UfeT 00 MCCTIe[OBAHIAX BEPXHUX
C7oeB aTMOCQephl, TO HaM Ba>KHO JICCIEOBATh He TOBKO
COCTaB HEMTPANbHBIX MOJIEKYN , HO U MCCIElOBaTh COCTaB
MOHOB, KOTOPBIe TaM MPUCYTCTBYIOT. TO eCTh, MCCIENOBATh
coctas MOHOCHepPBL. UTOODI MCCIEJOBATh COCTAB HOHOCQEPHI,
HeoOXoMO cOOMpaTh MOHBI, NpUYeM, — C IPUINIHON
IIOLA/IM, YTOOBI TONTyYaTh 60/Iee JOCTOBEPHbIE PE3Y/IbTATHL.
17151 3TOTO HY)KHO IPUAYMATDh CUCTEMBI MIOHHOTO TPAHCIIOPTA.
OHM e HYXXHBI 1 /11 MacC-CIIeKTPOMETPOB, KOTOpbIe OyyT
MCIIONb30BAThCA B XUPYPIUUECKOM MPOEKTE.

Tax umo 6 Hawteti 1a60PaMopuU TIePeCeKAIOTCS 3a/jauM,
KOTOpble OTHOCSTCS M K 007IaCTH MeIMIIMHBL, U K 0671acTn
610XVMMHM, PaBOTDI € TKAHAMY UM K/IeTKaMM, 0671acTH , KOTO-
pble Goblie CBA3AHBI C PUIMKOI, TEXHUKOIL, C IIPOLjeccaMm
u3MepeHuit 1 06pabOTKI CUTHAIOB, U BCe 9TO IIPeACTABIEHO

y Hac B 6ombumx MacmTabax.
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Hawun Ho6eneBckue
naypearbl:
AnekcaHap lNpoxopos

Anexcein [TaeBckuin

FRaBHB PERAKTOP «3a HayHy» MOTUN — By3, 3HaMeHUTLIA «CBOVMMWY» [eCATbI0 HobenleBCKMMK naype-

atamu. BoceMb npodeccopoB DusTexa 1 ABa ero BbiNyCKHUKA NONyYn-
NN 3Ty BbICOKYIO Harpagy. «3a HayKky» NpoaosiKaeT nybankaumio umMKna
o4epKoB 0 GU3TEXOBCKMX naypeatax Hobenesckow npemun. Mocne pac-
cKkasa 06 Urope EBreHbeBmye Tamme (CM. MPOLLAbIA HOMEP ¥ypHana), Mol
MpUCTYNaeM K YenoBeKy, cOeaBlleMy OOHO U3 BaXHenWwmnx nsobpete-
Hu XX BeKa: Anekcangpy Npoxoposy.

Anxexcandp Muxaiinosuy IIpoxopos poousncs 11 utons
1916 200a 6 Amepmone (Ascmpanus). Ymep 8 aneaps 2002
200a 8 Mockee. Hobenesckas npemusi no pusuxe 1964 zooa
(cosmecmmo ¢ Huxonaem Bacosvoim u Yapnzom Tayncom).
Dopmynuposka Hobenesckozo komumema: «3a gpyHnoamen-
manvHble pabomol 6 0671ACMU K6AHMOBOLL dNIEKMPOHUKU,
Komopovle nPpUsenU K cO30aHUI0 2eHePamopos u ycunumernetl
HA 71a3ePHO-MA3ePHOM NPUHLUNEY.

HpIHeurHnit Hall Tepoii HOOEIeBCKOro IMKIa YHM-
KaJleH MHOTUMM ¥ MHOTVIMU COOBITUAMY CBOEIl SKM3HIL.
Marno Toro, 4To OH HOMYYNM/I NPEMUIO 3a CO3JaHNUE Of-
HOTO Y3 IJIaBHBIX M3obOperennit XX Beka, Tak elie U
ponuncs B ABcTpanuiu. [la, KOHEYHO, BB TOHANN — pedb
UZIET O «4eIoBeKe, IIPUyMaBIleM Ta3ep» (XOTsA Ha CaMOM
Jiene BCe UyTh CTIOXKHee), Co3faTesie ¥ MHOTONIETHEM py-
KoBopuTene Kadenpsl, cozgarene VIHCTuTyTa 061ei
¢usukn Axkagemun Hayk — B npocropeunn VIOPAHa —
Anexcangpe Muxainnosude IIpoxopose. [leficTBUTeNbHO,
ponurtenn Camn IIpoxopoBa 6bIIHM, KaK 9TO M0O6MIN
IICaTh B COBETCKUX OMOrpadusx, «1podeccuoHaabHbIMU
peBononuoHepaMm». JII0OMMBIMU pasBlIeYeHUAMIU PEBO-
JIOLOHEPOB B Havyane XX Beka ObUM CChlIKa 1 mober
13 Hee C MajibHeNlIell UTPoii B IpATKMU ¢ Bractamu. Ho
ecnmn Brapgumup Vinbuy Jlenun mpsranca B Inajalle B
Pasnuse, To Muxaun IIpoxopos n Mapus IIpoxoposa (B
mesuyecTse Muxaiinosa) B 1911 romy pemmnnyu He Meno-

4nTbCsL. VI3 xomogHoit Cubypu onn coexxann B ABCTpasInio,

rZe MHOTO AMKUX cOOaK JMHTO, HO HET HU OZHOTO
»kaHgapMma. KpoMe cobax AmMHro, TaM ObllTa pycckas Ko-
nonus B mrate KBuHCcmeHy. IIpoXopoBbl Hemmoxo o6y-
CTPOMIINCD, 003aBeINCh XO3AVMCTBOM, JeTbMIU (IIOMIMO
popusierocs B 1916 rogy Cauy, B ceMbe ObIIO elie U
tpoe povepeit — Kmaspus, Banentuna u Esrenus). Op-
Hako B 1923 romy ceMeiicTBO pellNo BEPHYTbCA TYyAa,
TZle TaKy MoGeay colyanuaM. Bo3ppamanuck onro, Ha
HECKONbKO Mecsles 3acTpsanu B [llanxae. ToBopsT, moka
examu 1o Poccum, cemmnernero Camy mopasunu jBse
BelM — CMepTh OJHOI 13 cecTep, BameHTNHa, OT CTONO-
HAKA, ¥ CHET: OH HUKOT/Ia eTo He Bupen panbire. CHava-
7la pOJUTENN IpUexaau B pojgHoi ropos matepu IIpoxo-
poBa, OpeHOypr, HO TaMOIIHMI KIMMAT OKa3ajic:d
CTIMIIKOM CYpPOBBIM [IIA eTell, BBIPOCIINX B ABCTPAIuiL.
ITosTomy cembs mepeexana B TamkeHT. ViMeHHO TaMm
Cama IIpoxopos BrepBble HoOIIeN B IIKOMY. Bpouem, n
taM IIpoxopoBbl 3ajiep>xkanuce HeHagonro. B 1930 ropy
ceMbs yxe B JleHuHrpaje. BricTpo oKOHYEHA ceMuUIeTKa,
ITpoxopos nocrynaer Ha pabdax. B 1934 rogy on — cry-
nent ¢usdaxa JII'Y. B 1939 rogy BoimyckHuky IIpoxopo-
By MPHUIIJIOCH [elaTh BbIOOPp — €ro OfHOBPEMEHHO
IpUITALIAIOT PaboTaTh acCUCTeHTOM Ha ¢usdake B Jle-
HUHTpajie U exaTb B MOCKBY, acniupanToM B usndecknit
MHCTUTYT aKafleMun Hayk, sHameHuToiii ®PVIAH. Ipoxo-
poB Bpi6pan Mocksy. Ero sxpana mobumas paguodusn-
Ka 1 mabopaTopus KomebaHMIl, HAyIHOE PYKOBOACTBO
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KOTOPOM ocymecTBasan crapoii Jleonny Vcaakosuu
ManpenpiiraM (Mbl IIOMHUM, MMEHHO OH IIO-HACTOsIIIE-
My npuBen B (GU3MKY [PYroro Hamero repos, Vrops
Tamma). IleppiMu 3ansatusamu IIpoxoposa 6b110 n3yde-
HJE PacHpOCTpaHeHMs PaJMOBOJIH BJO/Ib 3€MHOI IIO-

BEPXHOCTU N U3MEPEHNE paCCTOHHI/IIZ C X IIOMOIIBIO. K
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1941 rogy ObII TOTOB TOYHDBIN JaJbHOMEP Ha OCHOBE
¢dasoBoro pagmonpuemHuka. IIpo Hero jaske IIyTVIIN:
Bor IIpoxopos-kpomka, [Ipyrum B mpumep, Karaer B
KojAcouke ganbHOMep. VI kpuunt: «locroga n jaMouKky,
CMoTpuTe Ha Hamy raMMoukn!» 3umoit 1940-1941 rogos
HajainIach ¥ IM4HasA Xn3Hb IIpoxopoBa — OH moBCTpe-
vay Fanuny, BeIIycKHUIy reodaxa MI'Y. Berpewa cocro-
A71aChb BO BPeMA COBMECTHBIX JIBIXKHBIX IPOTYJIOK C
gpyrum 6ymymuM naypeatoM, Burammem I'musbyprom,
pacckas o0 KOTOpOM elile Briepenu. [MH36Ypr B3sI CBOIO
3HAKOMYI0, Ta B3471a CBOIO... OOBIYHASA IIeNlb CTyYaifHOCTelt,
KaKasi TO/IBKO I IPUBOAUT HAC K I7I06AIbHBIM ITepeMeHaM
B )KM3HU. YBBI, 6€3MATEKHOCTD J/IN/IACh HEIO/ITO: HACTY-
nun uoHb 1941 ropa. IIpoxopos BMecTe ¢ Apyrumu
acnMpaHTaMM 3allMChbiBaeTcsA B onondenue. Hecmorps na
UMeEILIYIoCA NOAroToBKY (emme B JIennnrpage ITpoxopos
MONTYYN/I 3BaHMe M/IaJIIIero feffTeHaHTa 3amaca ¥ CIeln-
a/lNCTa B 3€HUTHON apTWIIEPUNU), €r0 OTIPAB/IAKT Ha
Kypchbl pasBeunKoB. OCeHbI0 OH CPbIBAETCA B YBOTbHMU-
tenbHYI0 B MockBy — B 3AI'C. C gekabpst 1941 roma
ITpoxopos Ha ¢poHTe. B 1942 rogy — mepBoe TsiKenoe
paHennue, B 1943-m — Bropoe. CHavaja mocTpajasa pyka,
3aTeM HOTa, KOTOpbIe YYNOM YHanoch COXPAaHUThb, HO
TOJIBKO B 1944 roply ero npusHamy «HETOHBIM K CTPOEBOI»
u ¢ GpeBpansg OH — JeMOOMIM30BAHHBII, C MeabIo «3a
orBary». Kcraru, n 6ynyumit «kojtera» IIpoxopoBa 1o
«HOOeneBKe», Hukomait bacoB BoeBan M Ipollesn BCIO
BoiiHy. [oBopAT, 4TO Korfa IIpoxopos Bepnynca B ®VIAH,
€ro BCTPETWIM KaK BBIXOAIIA C TOTO CBeTa — OH ObLI
nepsbiM OVIAHoB1eM, BepHYBIINMMCA C BOWHBI, 0 TOTO
TMIPUXOAVIIA TONBKO BECTU O CMEPTU COTPYJHUKOB. e-
ThIpe Tofa IIpoxopoB mpopaboTan B IpexHel 061acTy,
3aIUTUT KaHAUAATCKY0 (1946) M mepeksoumics Ha
PaiMOCIEKTPOCKONNIO U (HEOXUAaHHO!) PUSUKY YCKO-
purteneit. OH IIOTHO HaYMHaeT paboTaTh C CMHXPOTPO-
HaMmu. B 1951 ropy Ilpoxopos 3ammujaeT JOKTOPCKYIO, a
YyTh paHbllle HaYMHAEeT pabOTaTh aCCUCTEHTOM B JOJITO-
npypHeHckoM DusTexe (TOBOPAT, B TO BpeMs €ro 4acTo
NpPMHMUMANN 3a CTyHeHTa). II0ABMINCH IepBbIe JUIIOM-
HMKU, ¥ OMH 13 HUX, Hukomnait bacos, cTan coaBTropom
IIpoxopoBa B ITaBHOM OTKPBITMM — €C/IM HE BeKa, TO
y>K TouHO XM3Hu. B mae 1952 roga Ha BcecorosHoit KoH-
depennun no cnexrpockonuu IIpoxopos ¢ BacoBbim
BIIEPBbIE TOBOPAT O BO3MOXXHOCTM YCTPOJCTBA, KOTOPOE
OyZmeT MCIIyCcKaTb KOTePEHTHOE MUKPOBOTHOBOE M3JTy4e-
HUe 3a CYeT BBIHYXK[EHHOTO (MHAYLMPOBAaHHOTO) M3Iy-
yeHnA Monekyin. IlepBas myOnmkanus Ha 9Ty TeMy CIIy-
unaachk B 1954 rony, B OKTsA6pe. 3a HeCATb MecALEB IO
TOTO AaHAJOTUYHYI0 PabOTy MyONMMKyeT aMepUKaHell

Yapns TayHc, KOTOPBIT U CO3[a IepBOe Takoe paboTa-



Iolllee YCTPOJICTBO, HONMyYMBIIee HasBaHUe «Mazep» —
COKpallleHue OT aHI/INIICKUX ¢/ioB Microwave Amplification
by Stimulated Emission of Radiation (MuxpoBomHOBOe
yCU/IeHMe C HOMOIIBI0 MHAYIVPOBAHHOTO CTUMY/INPO-
BAaHHOTO u3nydeHns). IPeKT BBIHYKACHHOTO UCITYyCKa-
Husi OTOHOB OB CHavazna mpenckasaH AnpbepTom
OitHmTeliHOM B 1916 TOAy TeopeTudeckn, a MOTOM, yKe
CITyCTS1 MHOTO JIET, €70 YAA/IOCh IIONYYNUTh B 1abOpaTOpnIL.
3aK/Io4aeTcs OH B TOM, YTO BEPOATHOCTD IIEPEXOfia aTo-
Ma 13 BO30YX/ICHHOTO COCTOSHMA B OCHOBHOE 3Hauu-
TEIbHO TIOBBILIAETCA TOJ fieiicTByeM (oToHa. [Ipu saTom
06pasoBaBUIMIICs (MHAYLNPOBAHHBIN) GOTOH HAXOFUTCS
B TOM K€ CaMOM KBaHTOBOM COCTOSHMM, YTO U (OTOH,
BBI3BaBLINIT Nepexop, (MHAyunpytommit). JaBaiite pasbe-
peMcs, 4TO TaKoe BBIHYX/IeHHOe u3nydenne. CHadama
— COBCEM HEMHOT'O MUHMMAJIbHON TEOPUM CTPOEHUA
aToMa. ATOM COCTOUT 13 sApa U 97MeKTPOHOB. ITo ymom-
YaHMNIO, 3JIEKTPOHBI, KOTOPblE «ABIXKYTCs» BOKPYT sipa
(B IPOCTOTHI MOXKHO IPeACTaBUTL cebe BpalleHIe
CITyTHMKA II0 OpOUTe, XOTs B KBAHTOBOM MIPE BCe COBCEM
MHaye), HaXO[ATCS Ha «OpOUTax» ¢ MUHMMAIbHBIMU
sneprusimu. Eciiu B aToM «3akadarb» aHepruiwo (B masepe
3TOT IPOLIECC M HA3bIBAETCS HAKAUKOIL), TO 9TeKTPOHBI
6yayT HaXOmMTbCsl Ha «bosee BBICOKUX» opburax (He
3abpiBaeM 00 YCTTOBHOCTM OpOMT M MX BBICOTBI). OTO —
BO30Y>KIE€HHOE COCTOAHNE aTOMa. ATOM MOXKET BEpHYTb-
s B MICXO[JHOE COCTOSIHME, MCITYCTUB KBAaHT cBeTa. VI BOT
3TY-TO BePOSATHOCTD VICITYCKaHMA CBETA YCU/INBAET BHEII-
Huit poToH. Takum 06pasoM, y HacC eCThb aKTUBHAsA Cpe-
Zla, €CTb BO3MOXKHOCTb HaKayaTb ee SHeprueil U CIocoob
IOTOM 3Ty SHEPTUIO IPEBPATUTDh B BBIHY)KJCHHOE U3TTY-
JeHMe. A JIA TOTO YTOOBI CBET MMeN OIpele/IeHHYIO
JacTOTY, HYXKHO 3aCTaBUTb €ro NMPOMTHU Yepe3 aKTMBHYIO
cpefy ompefielleHHOe 4mcao pas. HykeH omTmyeckmit
pesoHarop. Takoil pe3oHATOp mpencTaBaAeT coboil fBa
3epKasa, OCTaB/ICHHBIX APYT HAIIPOTUB JIPYTa, OfHO U3
KOTOPBIX IONYIpPO3pavyHOe, YAaCTUYHO IHPOIyCKaloliee
U3Ty4eHue 3a Impefiespl paboydeir cpefbl. ITO TOXKE Ufest
ITpoxoposa. Ho moka 4To 3TO BCe He MPUBEJIO K j1a3epy.
ITpoxopos, Bacos n TayHc mpenoxmau crnocob, Kak
UCNIONb30BaTh 3P GEKT BBIHYKAEHHOIO M3/y4YeHN s, YTO-
GBI IOZTYYNTH KOTePEHTHOE U3y UeHle B MUKPOBOTHOBOM
nmamasoHe. TayHc cospman mepsbiit Masep. OcraBanoch
clieflaTb OAMH LIar — IIePeiiTH K BUAMMOMY CBETY, Ofi-
HAaKO Ka3ajloch, YTO OH He OyjerT chenaH Hukorga. Cum-
Ta/l0Ch, YTO PE3OHATOP I IeHepaTopa KOTePEeHTHOTO
U3Ty4eHNs NO/DKEH MMETb pasMep JIMHbBI BOTHBI 3TOTO
u3nIydeHns. ITO C/IefoBalo U3 TOTO, YTO IIePBbIE Ta3epbl
UCIIONIb30Ba/IN [Aa30BYI0 aKTUBHYIO cpeny. Ilomydanocs,

49TO A/1d BUOAMMOIO CBETa CHE/IATb PE30HATOpP ﬂHIAHOﬁ B

COTHM HAaHOMETPOB He IPEeJCTaB/IANOCh BO3MOXXHBIM.
Hy>keH ObUT «1Iar B CTOPOHY», 11 €TI0 CHe/Iajl Ye/IOBEK, TaK
U He YJOCTOCHHBINI HOOEIeBCKON IpeMuy. AMepuKaHell
Teopop MaiimaH B cBoeit 1abopatopunu B Manuby pern
UCIIONb30BaTh B KadecTBe paboueil cpefbl KPUCTAII
pybuna. VI okasanoch, 4YTO HOCTATOYHO TOTO, YTOOBI B
pasMep pe3oHaTOpa YKJIaJbIBajoCh NM060e Ienoe KOMu-
4eCTBO JIMH BOMH m3nydenusa. B 1960 romy Havamach
amoxa asepa — OykBa M (microwave) B y>xe 3HAKOMOII
HaM ab6peBnarype cMmeHmnace 6yksoit L (light). A mans-
e 6pma HobemeBckast mpeMust o Gpusnuke, MOfe/IeHHAS
Ha Tpoux — IIpoxoposa, bacosa um Taynca. Yemosek,
ClleMaBIINII NOC/IEHMI AT K «PelIeHNI0, KOTOpOoe caMo
uiiet cebe 3agady», OCTaACsA 3a GOPTOM IpeMunL. A fanb-
IIe — elje MHOTO OTKPBITHUIT M CBEPIIEHNIT: COOCTBEHHDII
uHctutyT B AH CCCP (sHamenutslit n ceropnsa VHcru-
TyT o6meit pusnky, MIOD®AH, npine — VO® PAH nm.
A.M. IIpoxopoBa), 1a3ep Ha OCHOBE IBYXKBaHTOBBLIX
nepexonos, VIK-nmaseppl, HenpepbIBHbIE Ta3epbl. A KaKie
y Hero ObIIM y4eHUKM — HauuHas ¢ Huxomas Bacosa
U NIPOAIOJIKast, CKakeM, OGHMUM 13 pekTopoB MOTU (u
BoinyckHukoM ®T® MI'Y) Huxomaem Kapmoseim mmm
HepBOOTKPBIBaTe/IeM MeTaMaTepuanos, Bukropom Bece-
naro (cokypcaukom Kaprosa)! [InnHHas1, HachllieHHAS U
IOCTOVHAs >KM3Hb. JKa/Ib TONBKO, 4TO OOBIION KHMUIM
06 AnexcaHzpe MuxaiioBude o CuX IIOp He HaIMCAHO.

Hano UCHIPABIATb CUTYallNIO.
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UIroPb rAHCBUHA

becenosana Vpnna Ipuran

Tekct CHexaHa [[labanoBa,
Anekcein [TaeBckuin

®oto Anekceit ITaeBckuin

Kynbtypa ®ustexa coBeplleHHORHNEATIBEA)
N MHOrorpaHHa. Ml 3To He ToJIbKO NERELALINEECH

M3 yCT B yCTa 6alKkn, aHeKAOTbI N AABHOICHOKMBLUNG
ecA B By3e Tpaauumm, 370 eLle nnaMamsiprsmexost
KOTOpble, KaK U3BECTHO, He 6biBaITRBLIBLLIMIR
0 CNaBHbIX CTYAEHYECKUX OHAX.

YTobbl pacckasaTb, KaK 3apoXaagach
XOBCKasA Ky/bTypa, Mbl peLuniv noobLLambeAlCiHES
KOTOpbIMM BbINycKHUKamMn @u3TexalnepBbixéiers

B 3Tnx 6ecenax Bbl y3HaeTe 0 TOMYEAR{@EVIR ]
N YUYNNIUCb, KaKue LeHHOCTU NponagakavipeBanv
ocHoBatesnn Oustexa, YeM Ha OusTexeljepLNINcs
N YyeM BoobLle OT/IMYaeTCA BblﬂyGI-(HI/I
OT OpYEUX.

hiawalcensManlbecenagcdie/ oBEROMS
IapalRenEpEMY/NGICVIXNOR)Y ENELLHOINPA3EMARIOTCH!
aspaéowMHOM
VinpaBneLalnecanReiNBEInV.ERHNROM
AM® 1880 Ho
HallenglBbINYCRHVIKANROHENR ONHENTOJIbHO[QIROEMOCEN

NMATPUAIR

©OTO: AJIEKCEV NAEBCKU
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O kocmoce

Korga y Hac 6bI1 6a30BBII MHCTUTYT, HAM UMUTAJIN
JIEKITMN B CAMBIX Pa3HbIX TabopaTopusax. V1 BOT HOMHIO, GBI
Cpei HalIMX IpenojaBaresiell COBEpIIEHHO BbIJAIOIIMIACS
4yenoBek — bBopuc Bukroposuu Paymen6ax, KOTOpBIit
BIIOC/IEACTBUM BO3ITIaBMUI Kadenpy MexaHuku B MOTIL.

VIMeHHO B TO BpeM: CO3/aBasics IepBblii KOpabib —
«BOCTOK», /I HETrO HY>KHa Obl/Ia CUCTEMa OPUEHTAIINN.
Kopornes Bei6upain, k1o 651 MOT ee chenars. Payienbaxa
OH 3HAaJI II0 COBMECTHBIM 3aHATUAM IUIAaHEPU3MOM B
Kokrebene, nosTomy mpuexan u k HeMmy. bopuc Buxro-
poBn4 6bUI YEIIOBEK HpaKTI/I‘{HbII/uI 'y HEro 6])1]'[ CTE€H[,
Ile MOXXHO OBUIO yBHAETDb, KaK Ha IpakKTUKe paboTaer
CHUICTeMa OpMeHTAIMMN.

IlepBBIM MCIIBITAHUEM 9TOI CHCTEMBL OBLI IIYCK 00'D-
exta «E2», mpepHasHadeHHOro A1 doTorpadupoBaHms
o6parHoit cropons! JIyHsl. V Bce mporuto ygadso. Maro
TOTO, Yepe3 HEKOTOpOe BpeMs HaIlUM KOHCTPYKTOpaM
npumen u3 O@panuun npus ot BUHOAeNoB. (OKaszamocsk,
4TO OfVH BpaHIlys obellian HeCKOIBKO AI[MKOB BIIHA TOMY,
KTO IepBbIM choTOorpadupyer 06paTHyI0 CTOpOHY JIyHBL

Ho Bepnemcsa k Koponesy. Ilocne cTeH10BbIX UCTIBI-
TaHMII OH IlepeBell BCeX COTPYAHMKOB Paymen6axa, u
MeHs B TOM 4ucie, B Kanmuunrpap (ueine Kopornes) B
opraHmusanuo, Kotopas ceiidac HasbiBaeTcs PKK «9Hep-
rusi». Tam s u mpopaboran ¢ 1960 roga mocie BBIIYCKa
1o 2002 roga. A IOTOM pOMaHTMKA 3aKOHYMIACh — OC-

Bopyic PayweHbtax
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HOBHBIE 3aja4y ObIIV pelLleHbl, a PYTUHON 3aHUMATbCs
COBEpPIIEHHO He XOTeOoCh.

ST TOpXKych TeM, 4TO A 3aHMMancA paspaboTKOI
CHCTeMBl yIpaBIeHNA CIIYCKOM KAIICy/bl, B KOTOPOI
BO3BpAIAlOTCA KOCMOHaBTH. HaMm ymamoch cpemaTs ee
MIPOCTOI ¥ HaJe>XHOI.

IToToM y MeHs emle ObIIM PabOTHI, CBA3AHHBIE C
IPaBUTALMIOHHOI OpUeHTauueir. [le1o B ToM, 4TO Teo,
KoTOpoe nMeeT HOpMYy KapaH/allla, eCIi ero 3allyCTUTh
Ha OpOMTY, PaHO WMV IIO3[JHO BCTAeT II0 MECTHON Bep-
TUKaNU. Sl 9TUM 3aMHTepecoBascA M IMOMPOCUI KOCMO-
HaBTOB 3aIlMICBIBAThH HeKOTOpI)Ie napaMeprl OBVDKEHU A
- KaK B CBOOOJHOM [BIVJKEHUU cebs BeleT CTaHI[MA.
BrocmencTBuu Mbl 06paboTaay MOMTydeHHbIe SaHHBIE U
MIOCTPOUTIN TeopeTudecKyio Mofenb. OHa IMOMOITIa HaM
cracTyt craHiyio «CamoT-7», KOra ¢ Hell OblI MoTepsiH
KOHTAKT — IPOM30IIe/T HeCUACTHBIN CIydail U Cropen
npueMonepenaTyuk. S ¢ moMoupo Halleil Teopuy CMOr
Ipeficka3aTh MOJIOXKeHMe CTAaHLMM M CKOPOCTb ee KoJle-
6aHMIT, YTO IOMOI/IO OCYIIECTBUTb C Hell CTBIKOBKY I
OTPEMOHTUPOBATh.

ITotoM s ellje OCBOM/I OAHY CIEVAJIBHOCTh — pa-
60Ty ¢ M300pa’keHUsAMM, IONTydYaeMbIMU U3 KOCMOCA.
MHe HpaBUTCA NP IOMOIIY KapTUHOK OIpefie/sATh
pasNIMyYHbIe XapaKTePUCTUKM, HAllpUMep, TPpaBUTAIVIOH-
HOro mosnA 3eM/mn. MHe MHTEpeCHBI Te 9KCIepPUMEHTHI,
KOTOpBI€ MOXKHO IIPOBOAMTD Ha OpOuUTE, YTOOBI HONyYaTh
IaHHBIe, HeoOXoxMMble sl HayK o 3emie. Hampumep,
BY/IKQHOJIOTaM HY)KHO OLIEHWUTb BpeJ OT BYIKaHOB. [l
3TOTO HYXXHO IIOCMOTPeTb, KaK PacIpOCTPaHAITCA B
aTMoc¢epe uX BHIOPOCHL.

Moe mokosieHmue cfiesano O4YeHb MHOTO JJIsl TOTO,
4T0OBI POccus cTana KOCMIYECKOIl Aep>KaBoil. Bexp am-
mapaT «Co103» — 3TO MOYTH TOXKE CaMOe 4TO U aBTOMAT
Kamanramkosa. Emy yxe 50 7eT u oH [0 CUX TIOp BO3UT
KOCMOHABTOB Ha CTaHIMIO ¥ YCIIEITHO MX BO3Bpallaer.
9To mMpocTasa M HafeXXHad MalInHA. Y aMepUKaHIeB —
IIATT/I, HO IZie OH ceftyac? B marTie oHu morybumm 14
qenoBeK (Ha «Yemnenmxepe» n Ha «Komym6um»), Begb
y HUX HET CUCTEMBbI aBapMﬁHOFO CITaCeHu A. KCTaTI/I, Ha
«Anmonone» oHa 6pl1a — ¥ 9TO ObllIa 3aMedaTeTbHAS
MamrHa. B3ppiB Ha HprOOPHOM OTCeKe ITOTO KOpabis
HE HOI‘y6I/I}I KOCMOHAaBTOB — UM y;qanoa; BepHyTI)CH,
MCIO/Ib3YSA TOCALOYHDINA JTYHHBI MOMLY/b.

IToyemy s BbIGpan Pusrex?

Moe [eTCTBO HpPOIIJO B MaZeHbKOM TEKCTUIbHOM
ropopke TerikoBo B VIBaHOBCKOIT 06macTu. B Moe Bpemst
3TO ObLI OUeHDb YUCTHIII TOPOZ Ha peke BssbMma. B rasere
«KoMcomonbckas mpaBfa» si yBUfeT 0ODbsBIeHMEe 00



MHTUTYTE, KOTOPBII 00ydyaeT CIIELMaNNCTOB B PasHbIX
00/1aCTAX TeXHUKM JIs1 KOHCTPYKTOPCKUX 010po. Y MeHs
6bITa HacTONbHAasA KHMKKa Bobposa «BomuieOHbI BY-
por». SI mbITaICA YTO-TO CUUTATD, JORYMAICA 10 fudde-
peHnmanbHOro ucuucnenud. Ilo Tomy agpecy, KOTOpbIi
yKas3bIBa/ICsA B OODABIEHNUM, s OTIIPABWI NMUCHMO ¥ MHe
IpUC/IANN 3aJadKy, KOTOpbIe JaBa/li Ha BCTYIUTEIbHBIX
9K3aMeHaX. Y MeH: CHayasIa He [OJIy4a/IoCh UX PEIINTD, HO
IOTOM YHanoch fobbiTh yyebHuk Jlanpucbepra o dusnke.

Korga s mmcan nmucbMeHHBIN 9K3aMeH 10 (usMKe,
y MeHs pebATa C3ay BCe BpeMs YTO-TO CIPALIMBAJINL.
A moToM 9K3aMeHaI[MOHHAsI KOMIUCCUS OOHAPYXXIIa He-
CKOJIDKO OJJMHAKOBBIX PEIIeHMII Cpa3y 1 CTajia BHIACHATD,
KTO >Ke y KOro CruchiBal. V nmpeacTaBpTe cebe: fanHHas
CKaMbsl, Ha KOTOPOJI CUJIAT HECKOIBKO 4YeIOBeK, a Tepef
uumu ¢usuk Kocoypos. OH fanm BceM IO 3ajauke I
BbIIIE/I IIOKYPUTb. Bo3Bpaljaercs, CMOTPUT y KOTO 4YTO
ecTb, JaeT ele 1o 3ajjauke. VI IMOTMXOHBKY HEKOTOPBIX
OTIYyCKal. B uTOre ocrancs s u euje oAMH abUTyPHUEHT.

ITocrne sx3aMeHo0B 6b110 cobecegoBanue. Vipan Pejo-
posud IleTpoB, reHepas aBuaLny, CIIPOCUII MeH:, Ha KaKOi
CTOpOHE BOeBaJ MOI1 oTel]. A TOT paboTan Ha TPYLOBOM
¢dpoHTe BO BpeMsi BOJHBI, KK U BCe OCTa/NbHbIE HEMI[BL.
Opnaxko ITeTpoB 0COBETOBA MHE IIOCTYIIATh Ky#a-HIOY/b
elie, II0Ka OHY OYAyT pa3buparbcs. S moiesn u HOCTY NI
cpasy B DHepreTM4eCKIiT MHCTUTYT, IPOYUM/ICSA MECSI M TYT

r

KocMmdeckuin kopabrb «Coio3»

MHe OT MaMbl IPUXOJUT Te/leTpaMMa, 4YTO ME€HA NPUHAIN
Ha ®Pusrex. S TyT ke 3a0pas JOKYMEHTDI U IpKexan Ha
Dusrex, re MHe CKasaan, YTO Ha pafgnopusmke, Kyma g
XOTeJ, MeCT yyKe HeT ¥ OTIPABW/IN Ha ad3pOMeX, KOTOPbIN

U OIpefie/iul MO0 JalbHENIIyIo CyAboy.

O6cTaHoBKa Ha Pustexe

Ha nepsp1it Kypc npunsanm 244 yenosexa — 14 rpynn
1o 16 yenosek. Mpl 3Ha/IM BCeX Ha TPU rofia CTapule U Ha
TPU TOZA MOJIOXKE, MBI COOMPAIVCh U IIeMN MeCHI. Y Hac
6b11 Kocst CBUIBMHCKMIT, KOTOPBII IUPYDKMPOBAI HALIUM
XOPOM ¥ XOPOIIIO UTPAT HA MY3bIKa/IbHBIX MHCTPYMEHTaX.
A Xens Toxapp urpan Ha Gpoprenuano u 6b1 60IbLUINM
mobuTeneM KIaccukm, ocobenHo baxa.

BroocnencTBuu s1 paboTan ¢ HUM B OFHOM OTJeTe.
JKeHA — OCHOBOIONOXHMK BCeil KOCMMYECKOI TMpo-
cxonuu. Ha 60/mp1nx opOUTaNbHbIX CTAHIUAX TOIUIMBA
He HalacellbCsl, MO3TOMY BCe YIPABIAETCSA CUIOBBIMMU
TMPOCKOIaMM, KoTopble JKeHs 1 paccumThiBarl.

JIro6unu MBI TaK)Xe IMOCeIaTh BBICTABKU. IIoMHIO,
IpoxofuIa BbIcTaBKa [I1Kacco B My3ee H300pasUTeTbHbIX
UCKYCCTB, KOTOpas IlepeBepHy/Ia BCe Hallle IIpeJicTaB/IeHNe
06 mckyccrse. Hac BoCHMTBIBanM Ha IepelBIDKHUKAX,
U Kas3ajoch, YTO >KUBONUCH CBOLUTCA K TOMY, 4TOOBI
YTO-TO UJIIOCTPUPOBATh. A 37€Chb BBIACHUIOCH, 4TO Y
XY/IO)KHUKOB €CTh CBOM 3a/laulM, KOTOPble OHM PENIAloT
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csonmn crocobamn. ITocie aToro s crapancs He IpoIry-

CKaTb HJ OFHOI XopolIeil BRICTaBKY. OJHaXXIBI 51 peIni,
4TO JO/DKEH CBOMMM [/lasaMU YBUAeTb BoTTmdenn u
OTIPAaBUICSA B TypOIOPO, YTOOBI OHU CHeanu MHe BU3Y
u st cMor noceTuTb Pum u PropeHuio.
VHTepecoBaIUCh [Ka30M. MBI ¢ MOMM APYTOM IPO-
6upanuce Ha KadeApy MHOCTPAHHOTO SI3bIKA. Y HUX OBIT
IpUEMHIK, Ha KOTOPOM MbI 10BuIK “Tomoc Amepukn” u
CTyLIanu fykas. A MHOTHe [a)ke M3ydajl MOIbCKIIL A3BIK,

YTOOBI YUTATH IOIbCKUI JKypHamx o JpKase. 110 CUX IIop

3A HAYRY

IIOMHIO KOHLIepT Mapuu I'MH36ypr B MasioM 3aje KOHcep-
Batopun. OHa nrpana conatsl berxosena. Koncepsatopus,
BBICTaBKM, KHUTU. TOrfa TONMBKO BBHIIIEN ABYXTOMHUK
XeMMHIy34d, KOTOPbII MBI BCe YuTanu. EBTylleHKo,
BosneceHncknit — MX KHVDKKM XOJM/IM y HAc IO PyKaM.

MHoro y Hac 6blIO OpUTMHAIbHBIX Jiofert. OpuH
ToBapuiy ceMb pa3 cgaBan TOKII, B KOoHIIe KOHI[OB CHaT
u nocie sroro 6pocun OusTex u IoIIeT B AYXOBHYIO
CeMMHAPUIO.

Hamun xymupsi

V MeHsa ¢ mercrBa 6bi1a M060Bb K aBManumu. Y Hac
ropoze ¢popmuposanach Bropas CBupckas BOEHHO-BO3-
AYIIHAs IVBU3NUA, HaJl TOPOJIOM BCe BpeMs /IeTanu CaMo-
JIeTBI, Ha a9POAPOMe TOTOBM/IN 3a6POCHI K MAPTHU3aHAM.
S momren B mKony B 1944 rofy u IMOMHIO BOHY XOPOIIIO.
Tak 4yTO MOMMM KyMUPaMU CTA/IM IETYUKY ¥ MaTEMATUKN.

Ha ®ustexe >xuam Mbl JOBONTbHO CKPOMHO, CTUIIEH-
IUU XBATalo, YTOOBI KaK-TO XYAO-0€IHO KOPMMUTBCA I
ofieBaThCsA. BpIlm MHTepecHBIN cnydait B 1957 rony, korga
ITPOXOAV/ BCeMMPHBbIii DecTiBanb MONOAEXKM U CTYAE€HTOB.
HaMm HacToATenbHO peKOMeHIOBaNM NOKMHYTh MOCKBY,
IIOTOMY YTO Hac MOI/IM 3aBep6oBaTh. BcexX, KTo He 0cOOeH-
HO COIIPOTUBJIANCS, HOCA/IM/IV B TETUIYIIKY ¥ OTIIPaBUTIN
Ha nenuny. 5 nonan B XapbKoBCKMI coBXx03. S Hayumnca
paboTaTh Ha KOM0aliHe, pPEeMOHTUPOBATh TPAKTOP, TAXATb.
Y MeHs ObII OYeHb MHTEPECHBI HaCTaBHUK — Hukomai
Kynukos. ¥V Hero 6bl10 cTo BbUIeTOB Ha VIJI-2, 1, Kak
0Ka3asoch, opfeH Anekcanjapa Hesckoro. brmaropapsa
eMy s OCBOMJI HPOQeccHio CelbCKOTO MeXaHM3aTopa U
3apaboTan Koe-KakKue JeHeXKM. IIpuexam m mpuopencs
HemHOro. Kymun Kpacusbiit maam. VI mpuxoxy Kak-To,
a IUlallla HeT M JIeKUT 3amucka: «[Dlmamy B3Am. Ymen k
NPOCTUTYTKaM». bbla y Hac TunmMyYHasA nepeziada ofjex/ bl
OT OJHOTO K JPYTOMY B C/Iy4asX, KOIZlJa HY>KHO ObIIO
TIPUOIETHCA.

bBoitn y Hac BenmmKoJeNHbIe IMpenofasaTenu. Mare-
MaTUKy HaM 4urtan Mapk Aponosud Hajimapk. ¥ Hero
MOXXHO OBIJIO YYUTbCA TOYHOCTU M HarnsApHoctu. OH
HauMHA/I JIEKI[MI0 POBHO MO 4acaM. [TocmeHIOI0 TOUKY
CTaBIU/I BMeCTe CO 3BOHKOM. Sl TIOHAT TOTZA, YTO TaKoe
ANTOPUTM UYTEHMSA JNEeKLMM, KaK HaJj0o CTPOUTDH NEKINIO,
KaK YK/IaJbIBaThCs B ONpe/ie/IeHHOe BpeMs, KaK M3/1araTh
matepuan. He y Bcex 3To momy4anocs.

Huknra Hukonaesny Moncees, KOTOPBIIT IOTOM ObIT
IeKaHOM Hallero QakxynbreTa M akKafieMMKoM. B mpo-
Ijecce JIEKIIMU OH 3aIOIHI c060il Bce momentenye. OH
KJISIICSL, 9TO €TO JIOOMMBIIl IpefMeT — TUPOAMHAMMKA.
Ero acnmpaHThl BOCXMIIAIUCH UM TIOTOMY UTO OH YMeN

BUIETD IIOX0)KEE B COBEPIIEHHO Ppa3HbIX 3a/la4yax — 3TOMY



HaJio OBIIO y HEro Y4MThCA.

Torza moABMMICH Cy/a HA MOIBOJHBIX KPHITbAX U €r0
ACHMPAHTBI CYUTAIN VX TPOGUIN U BCIO TUAPOANHAMIUKY..
Korzia HacTynmiIa mopa ONTMMA/NbHOTO YHPaBIeHNA, OH
Hayas 3aHMMATbCA ONTMMMU3ALMEll, 2 IIOTOM 9KOJIOTHeN
— CYMTA IPUPOFHBIE LYK/ 0OpaieHnst ameMeHToB. OH
IPOCYUTAN ANEPHYIO 3UMY, YTO CIyYUTCA Ha 3eMJIe, eC/IU
TY4) Ienia MOFHUMYTCA B aTMOChepy.

Ta6puanbp CumoHoBNY TOpenyK YUTaT HAM JIEKIVN
o obmeit ¢pusnke. OH TaK MHTEPECHO YUTAJ HTEKTPO-
IMHAMUKY, 4TO II0C/I€ JIEKIIMM MBI €MY €llle OYeHb JI0JITO
anIoAMpoBaau. Y Hero Bcerfa ObIIM OYeHb XOpouine
JeMOHCTpAIINY, OH He JaBaJl 3a0bITh, 4TO PM3NKA — HAyKa
skcnepumenTtanpHas. Oenukc Pysumosuu lantmaxep
OrecTsAIe YUTAT HAM TEOPETUYECKYI0 MEXaHMKY.

Emre 51 ouenn 6marogapen JInsy Bacunbesnay OBcsan-
HIKOBY, KOTOPBIIT Bell y Hac (aKy/IbTaTUBHbII CeMUHAP
1o teopunu rpynm JIu, YTO MOTOM MHE OYeHb IIOMOITIO
[OHMMAaTbh TEOPeTUYeCKy0 (GMU3MUKY 1M TOap3fo jIydlle
pasbuparbcsa BO MHOTMX NPAaKTUYeCKUX Bompocax. JleB
BacunabeBud Haydmn Hac TOMY, YTO €CTb He TOJIbKO Ts-
JKETIBIII TPYJ, MaTeMaTuKa, HO ellje M PafiloCTh OTKPBITHUIL.

Mpr Beimyckamu QakynbTeTcKylo rasery «Crpemar.
Hamr napruitabiit upeonor OraHsaH NMepyogNdecKyl CHI-
MaJl — 3TO Ha3bIBa/IOCh ¥ HAC «YTPO CTPENIEL[KOI Ka3HM».
Ham rnaBublil pefakTop bops Konosanos ymen mocre
BbIycKa B rasery «Mssectusi». VI a4 uHorga bope Ha
YLIKO COOOIaM KTO U KOTfa MoneTuT. VIHoraa caM mucan
B IOIY/IAPHYIO KOJOHKY, HallpuMep, 00 9/lIeKTp1yecTBe
B aTMoc(epe, MOTHUAX, O HEKOTOPBIX OTKPBITBIX 9KCIIe-
pUMeHTax Ha 60pTYy.

JletoM y Hac 6bl1 crioptiarepb. Ha ®dustexe 6biia
CeKIA NapYCHOTO CHOPTa - IPOCTOMY CTYJEHTY Oblia
TOCTYITHA AXTa!

OxoHYaHMe TPETHETO KyPca Mbl OTMEYa/li B peCTOpaHe
«IIpara». IlomHI0, IEpBOE, YTO A yBUTEN, KOTJa Ipuexan
C JOKYMEHTaMM U3 S3HePTeTIeCKOTO MHCTUTYTA, 3TO OB
BBITOBODP CTYJ€HTY 3a [1e60II B pecTopaHe «ABpopar.
CTyneHTBl y Hac ObIIM Becesble.

OueHb MHTepeCHAA XU3HD y Hac 6p1a. Mou yyinine
APY3bsl OBIIM CTaplle MeHS.

S 6p1 xoTen, uTo6bl Ha PusTexe 6bma cBO6OmA —
cBo6oza BbI6Opa KypCoB 1 BRIOOpa IIperofjaBaTenei s
CTyZeHTOB. B HaIle BpeMst 6a30Bble MHCTUTYTHI OBIIN Ha
nepefHeM Kpae HayKu M paboTanu B HUX CIIEIIVATUCTDI
MUPOBOTO ypoBHA. Jlo CMX IOp HAaIIM XKUAKOCTHBIE IBU-
raTeay MOKYIMAlT aMepUKaHI[bl. A Telepb yKe Helb3sd
CKasaTb, YTO 6as0Bble MHCTUTYTHI BIepenn. IloaTomy
HaJo IIpUINAIIATD, AEepPXKaTb CBA3b C OCTABIIMMUCH

CrienanucTaMy, KOHTpOINPOBATDb, KTO 6Y/IeT CTyA€HTaM

YUTATh IeKL M. Hy>KHO ynydiaTs cBA3h MeXAY GaKyib-
tetamy. Hajjo caMoOpraHM30BBIBaThCSA HA CTYeHYECKIX
npoekTax. Hampumep, co3fjaHne COyTHMKA BKTIOYAET B
ce6s1 OrpOMHOE KOJIMYEeCTBO PA3IMYHOI pabOoThI, TaK YTO
pebsTa ¢ pa3HbIX GaKy/IbTeTOB HAaLLIN ObI cebe 3afaun o
uHTepecaMm. Hajio yunTbcsA NpoeKTHpoBaHuio, paboTaTh B
KOMaH/ie, Y4UThCH YPABHOBELIVBATD M MCKATDb PEIIeHNA.
Kak-To Hafio BBIXOAUTDL M3 TOM CUTYaI[uy, 4TO cejfdac
CTTOXU/IACh B 6a30BBIX MHCTUTYTAX. XOTENOCH OBI, YTOOBI
CTYJIeHT TOX€ JMIMeJl BO3MO>KHOCTb BBIOMPATb Te KYPCBI,
KOTOPbIe OH XOTeI ObI TOCTYLIATh, IpIIeM He00s13aTeIbHO
MMEeHHO B TOM 06a30BOM MHCTHUTYTe, K KOTOPOMY OH IIpH-
nucaH. MHe, HapuMep, OY€Hb HE XBATANO OAJUINCTUKI,
n g e3pun B MI'Y cnymaTh 3Tu IeKLMM IOC/IE BBIITYCKa.

Yem ormmyaerca GpusTex OT JPYIUX CTYJEHTOB
DusTex MCIBITBIBAET CTYAEHTOB Ha TPYHOII0OMe,
1le7IeyCTPeM/IEHHOCTb, NOCKO/NbKY Harpyska BCe-TaKy

31€Cb O4Y€Hb 6onpLIas.

B yem cocrour muccus ®usrexa

Muccnst Pustexa — 3TO IIAHMPOBaHME OYAyIIErO.
Kakne miogu BeiitnyT ¢ ®usrexa, OyAyT 11 OHU TOTOBBI
K TeM BbI30BaM, KOTOpbIe IIpefijlaraeT BpeM:A? BolycTUThb
CIIeLMaIICTa, KOTOPBI CIIOCOOEH IepeHacTpanBaThCs,
IepeXoiNTh C OFHON CIIelMaTbHOCTM Ha Jpyrywo. Mos
nepBas CIELUaNbHOCTh OblIa yIIpaBIeHNe B KOCMOCE,
BTOpas — paboTa co CHUMKam, femndpuposanme. Korpa
Mbl pabotann Hajg MKC, To oyeHb yacTo OOLIAINCD IIO
CKalilly ¢ aMepuKaHCKUMHU Komneramu. OHM Bce BpeM:
HAc yIpeKaau B TOM, YTO C HUMM Ha Oecefy MPUXOZAT
OJJHI M Te >Ke JIIofM. Y HUX IO OJHOMY BOIIPOCY — OJMH
TOBapull, MO-IpyTOMYy — APYroil M Tak fganee. Y HUX
HET CIeMaTNCTOB LIMPOKOTO MpOQUIA, Y HUX Y3KUIL
noaxox. A ofHO u3 npenmymects OU3TeX B TOM, UTO OH
BBIITYCKAET CIELMaTNCTOB I POKOTO IIPOdMIIA, KOTOpbIe
MOTYT IepeHacTpanBarbca. S cantalo, uro OnsTex AOMKeH
OBbITH LIKOJION OymyIero.

Ceilrdac y HaC HeT HY OJHOTO MPYINYHOTO CITyTHMUKA
TVICTAaHIIMOHHOTO 30HAMpOBaHusA 3eMan. ENMHCTBEHHBIN
TOCTOVHBII alIIapaT ceifgac — 370 «PajuoacTpon», KOTOPbIA
paboTaeT BMecTe C CeThbI0 Ha3eMHBIX PaJMOTeIeCKOIIOB.

Eme HY»XHO 06peMeHATb CTYJeHTOB MICbMEHHBIMU
paboramu. ITO 04eHb GONBIION HEOCTATOK, KOT/IA YETOBEK
He MOXKeT HANMCaTb NPUINYHBIN OTYET M CTAThio. IDTO
npocto 6ema. YemoBeK FOMKEH yMeThb YeTKO MU3IaraTb
ceou Mbicnmu. Kctatu, B AMepuke IIKOJIBHMKM OY€Hb
MHOTO IMINYT ¥ C OXOTOI 4nuTaioT. Elle pas moBTOPIOCH,

4TO HYXXHbI KOMIIIEKCHbIE CTYAEHYE€CKME IIPOEKTDI.
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JIETOMNMUCEL
OU3TEXA

AJIEKCAHAP LWWYKA

becenosan fInka Manamrko
(Anmas-AmnTeir)
®oto Anexcen I[TaeBckuit

AnekcaHap AnekcaHapoBud LLlykal — nokTop
TEXHUYECKUX HayK, npodeccop, lNoYeTHLIM lpo-
deccop MOTU. BeinyckHnk AM® 1964 1., aBTOp
MHOFOYMCIEHHBIX YYebHbIX MOCObUININ yHebHMKOB
MO0 3/IEKTPOHMKeE. [NaBHbLIN TPyA eroMN3HN — KHURa
«@n3tex n GpnsTexmnr, BbloepHKaBLIAA|NATL U3AAHWN.
NMeHHOo 6naroapA 3ToM KHUIe MblMOYKEM Y3HaTb,
yTo Takoe Du3Tex, KaKoBa ero NCTOPUA, KTO TaKne
du3TEXM M KTO UX NpuagyMan. KHuralobbeamHuna
d13TEXOB BCEX MOKOIEHWI, CTYAEHTOB;BbIMNYCKHKOB,
pekTopoB. Cenyac Ha Ou3Texe B paMKax MporpamMMmbl
[l KoH$epeHUun BbINYCKHUKOB NPOXOUT BbICTaBKa
apXMBHbIX poTorpadunin HaLero r/1IaBHOLO NETOMNMUC-
ua. M HeT nyywero nosofa ony6avMKkoeBaTh beceny
AneKkcaHgpa AnexkcaHgpoBuya ¢ ApyhYMICTapenium
KoppecrnoHAeHTOM «3a HayKu» AHKon ManalkKo,
NPOUNJIIOCTPMPOBAB €€ CHMMKaMU|HALLero repoAa
3a nocnegHue 50 ner.
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Bot nposcunu ¢ Puzmexom 00712y10 #u3Ho — Gonee

namuodecamu nem. Tax umo se 0na éac Pusmex?

Du3srex JIs MEHS — 3TO BCA MOS XKVU3Hb, PacIIMCaH-
Has 110 TOaM U JaXke IO MecCAlaM.

Korpa s mocryman Tyzna, Bo BpeMs cobeceoBaHMsA
mupeKTopy mHCTUTyTa renepany V.®. [lerposy momoxxmm,
YTO B MHCTUTYT HOCTyIAeT «OeHneposel». Torga 3To 6b110
crporo — Puarex 6bII peXXKMMHBIM yupexxieHneM. Ilerpos
JINYHO IpHUIeT Ha cobecefoBaHNe M CIHPOCUI, KTO TYT
6enpneposel. S 0TBeTHI, YTO POJOM U3 TOpoaa Berpepsr,
4yT0 HaxoauTca B Monpasun. Ha3panne roposia nepeBoguTcsa
KaK «IIeperpaBa Ha peKe», ¥ ero TaK IIOMMEHOBa/IN TYPKH,
KOTOpbIe TaM xo03stitHn4anu no nobex Cysoposa. Ilerpos
C MHTEPEeCOM BBIC/YLIAa]l MEHA U Jajl yCIOBHBIM 3HAKOM
sampexana JI.JI. KproukoBy cBoe ogobpenue.

ITotoM 6b11H TORBI YI€6DI, COBMEIIEHHbIE C BHICTYILIE-
HUEM B JIETKOAT/IIeTUYeCKOoll KoMaHfie 3a yecThb Pusrexa,
pabora B creHrasere «Crpema» 1 TONBKO CO3aHHOIL
rasere “3a Hayky .

S Bcé sxe Gonblile TATOTEN K 97MEKTPOHNUKeE, YeM K
conpomaty. VI TyT moCTynmio npepyio)KeHue OT 3aBKa-
deppoit obuieit pusukyu H.A. AnekceeBCKOTO cJesaTh
PYOMHOBEIIT J1asep [/ HaHECEHMS CBEPXIPOBOMALINX
IUVIEHOK HMo6usA mpsMo B cocyfe [ploapa. HauanbHble
YCTIOBUA - KPUCTA/II PyOMHA, IaMIIa-BCIBIIIKA C MasKa,
MOIIJHbIe KOHJICHCATOPBl M IIOLIafy Ha Kadenpe du-
3MKH, HOJIKOHTPOIbHOM MOJIOfOMY accucrenty HOpuio
Anexcanpposudy CamapckoMmy. Bbibop man Ha MeHs,
IIOCKOJIbKY MMeJI pabouye CIeNMaNbHOCTY 3eKTPUKa U
ToKaps-dpesepoBIuKa, TpUOOpeTEHHbIE B IeTHIE KaHMN-
KY/Ibl Ha OeHIePCKOM CylopeMOHTHOM 3aBojfie. K BecHe, K
CPOKY yJanoch CiefiaTb /1a3ep, UCIBITATh €ro, HalMcaTh
JMIIIOM ¥ 3alIUTUTD €r0. AJIeKCeeBCKMI BBICOKO OLIeHNIT
MO0 PabOTY ¥ XOJATANICTBOBA O TOM, YTOOBI A OCTANICA
JIEKI[MOHHBIM aCCUCTEHTOM Ha Kadenpe. OHOBpeMEeHHO
6b11a 06ecreveHa Mpomnucka U KoMHaTa B kBaprupe... C
TexX BpeMeH /i1 MeHsA PusTex — pogHON JOM.

Y mens ecmo 6ce usdanus knueu «dusmex u pusme-
xu». ITo Hum 6U0HO, KAK MEHATCA U A8MOPCKUTL 3ambicen
u cam Qusmex. Tax kax sce usmenunca Pusmex c mouxu
3peHus 21a6H020 €20 ucmopuxa?

51 681 He cTas ce6s1 HA3BIBATH IJIABHBIM MCTOPMUKOM. S
pocto ¢pusTex, Baobnénnsiii B Pusrex. Tak c10XXMI0CD,
4TO 51 MOAPAbaThIBal, KaK KOPPECIOHIEHT «3a HayKy»,
o6acs ¢ mepBbiMu Muiiamy Prsrexa, GbUI UCIIOTHUTEIEM
OO6LIEMHCTUTYTCKOI JOCKY MOYéTa 1 0011ancs ¢ Kopude-
amn Oustexa. PusTex MeHANCA BMecTe co cTpaHoit. Ho

¢umka 6b1a B TOM, 9TO Ka>KZOMY BPeMeHI IIPEKPACHO

CBepxy BHM3:: ayaWTOPHLI Kopryc 60-70-x roAoB. VAeT KoHTponbHaA No ¢pusvike. Monoaoi nperofasatens Jinana
BnaavimMiposHa HorvHa. JTeHTOUKY OTKPBITVA OTDEMOHTVPOBAHHOMO ay/AVUTOPHOIO KOPyCa PeryT BlhaloLLyecs npodeccopa
Ouatexa: HH. Kyapasues, MW LWabyHuH, CM. Kozen, 10.A. Camapckuin

cooTBeTCTBOBaN pekTop. IToatomy ®usrex O6bLI Bcerma

INIEPOM. O6 sToM A YK€ mucarnl.
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Bawa kuuza o Pusmexe éviuina nepeoii cpedu
opyzux. A umo 6wvino panvuwe? Kax noseunuco nepevie
domozpaduu, nepeoe cnoeo? Kax onu o6vedununuco?

Crauasa KkHUTa 6bIIa 3ayMaHa K 50-nmetuio MOTIL.
Pexrop Huxomnait Bacunbesnda Kapnos ogo6pui copeprkanne
pesomronneit: «[levictByir, Camrar. S cgeman MakeT KHUTH,
HO IIJIAHBl Y PEKTOPa NOMEHANNCh. Bcé sxe MHe yanoch
BBIITYCTUTD K I06M/IEI0 IIepBOe M3/JaHMe Ha OCHOBE CBOMX
¢$hoTo, Ha OCHOBE CBOMX 3aMETOK.

Bam npunadnexcum svipasxcenue «cmpana Gusmexus».
Kaxas ona, sma cmpana?

Crpana Pusrexms mosasmaach u3 Gpu3TEXOBCKOTO
¢onpknopa. Korga-to mon gpysns I0pa ITyxuades u IOpa
ITonos nucanu ckasku o Pusrexe. S Toxke HaNMCan TaKyo
CKa3KYy, I7ie MCTIOIb30Ba/l MOHATHe «cTpaHa PusTexms».

Jlezko dozadamvcsi, umo y Bac mHnozo Opy3eii-dpus-
mexo6. Kax Bot ce6s ouyujaeme 6 cpede 31mozo youeu-
menvHo20 cO00Wecmea?

Mou apysbsa — moe 6orarcTso. 1o Tak! C ApysbaMM
A yBEPEHHO UJly IO XM3HM. BoT B Mae mpormioro roga
MBI OTMevanyu 50-1eTue OKOHYaHUA MHCTUTYTA.

Cobpanuce ogHoKaurHNKY. [Ipr6pIIn 1 3a0KeaHCK1e
Ipysbs-dusTexn. Beul ApysKeckmit m1p, IepeMelIaHHbII ¢
PamoCThbIo O6IeHII s, ¥ BOCIOMIHAHM A, BOCIOMIHAHMUA. . ..

A u mHozue Opyzue n1I0O0U cuUmMAEM, 4MO 6aa
Ppynoamenmanvnas kHuza «SNeKMPOHUKA» AEAEMCS
nyuwetl 6 céoeti obnacmu. Pakmuuecku 3mo — SHUU-
K/10neduyeckoe npoussederue.

Crracn60 3a cTOb BBICOKYIO OLIeHKY. Bamu cioBa fja
bory B ymu! MHe o4eHb XOTE€IOCh IOMOYb CTYHEHTaM
VIMeTb OfIH JOCTYIIHBIN Y4eOHNK IT0 BCEM HaIlpaBIeHueM
COBPEMEHHOJ1 97IeKTPOHMKI. TaK CIy4mIoch, 4To JOBEIOCh
HOpaboTaTh B /MEKTPOHHON IPOMBIIIIEHHOCTY U OBITH
Ha IIepefloBOM Kpae COBETCKON 3/IeKTPOHMKI.

Bawa xnuza «3nexmpoHuxa» eviuina 6 ceem, Koz-
0a Bui 6vinu 3asedyroujum Kagdedpoii unmezpanvHoii
anekmponuxu 6 MVPOA. Bvl oueHv npooyKkmueHol.
ITosmomy xouemcs cnpocumo: 80 CKOMbKO HAUUHAEMCS
Baw pabouuii denv? C uezo on nHauunaemcs?

9T0 mposa XU3HU. BUAMMO, S OTHOLIYCDH K >KaBO-
POHKaM: BCTAl0 B pajloHe IEeCTU YTPa, TOXKYCh (CTapaioch!)
— B [lecATh Beuepa. PaHHee yTpo — xopolee BpeMs A
HOBBIX Ha‘{I/IHaHI/H‘/'I, CO3MaHMA TEKCTOB KHMUT.

Bot — nucamenv, ucmopux, npenodasamenv, a eue
— enaea cemeiicmeéa — knana uszmexos. Pacckamume
0 HUX.

Mos mouka, Taneuka Illyka, sakonumna @usTex,
BBILI/IA 3aMY’X 3a (pusTexa — OZHOKypcHMKa Koo

IMoTsinuuHa. B nuxue feBsiHOCTBIE pabOTHI MOJIOJBIM

CBepxy BHM3:: 833 rpyrna aspomexaHuqeckoro darynsTteta. 1962 rof. Koraa Hac nnoxo KopMiam 8 CTONIOBOM, Mbl cani
nnceMa AMPEKTopY CTOMOBOM. Bedep B knybe «PoMaHTVKMy . Cnesa Catua GuamnieHKo (HbiHe HapodHbIi apTuCT Poccvm) , B

LieHTpe Jlapuca JlysuHa (HeiHe HapoaHaa apTvicTka PCOCP), cnpaa 10puii Onepos (HbiHe akanemk PAH)
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CIelMaaicTaM B CTpaHe He 6bU10. OHM yeXan yYUThCA
B acnupaHTypy B ToponTo. Tam B AMepuke 1 OCTanmnch,
COXpaHMB Poccuiickoe rpakipancTso. Ofapuiy Hac TpeMs
BHyuKamu — Jlenoii, Bepouuxkoii nu Hacreit.

Coin Cepéxa okonunn Pusrex no xadesppe okeaHo-
norun. O6bexan Becb MUP OT APKTUKM 1O AHTAPKTUKIL. ..
JKupér B JlJonronpyaHOM, KaK 3aMeCTUTeNb .3aBKadenphl
mpu MuctutyTe OKeaHOIOrMM paboTaeT o COBMECTUTEb-
crBy Ha Pusrexe. Y Hero ectb CbIHOK — cTyjeHT Camra.

Odusrex 3akoHUYMIa ¥ MOs cecTpa Ajtouka. S eé
Toxe roropua Ha ®usrex. Boimma samyx 3a ¢usrtexa
I0py Hosppuna.

A 6v1 omuéc k Ppusmexoséckoti ounacmuu u Bawy
weny Examepuny Anopeesny! Bedv ona HenpepviéHo
pabomana na Pusmexe 6onee 50-mu nem. 3nauum ona
— nnomv om naomu — Ppuzmeumixal

He Bospaxamw...

Bawemy 3amio  ydanocv cnacmucv ¢ copoxkoeozo
amasna o0HOl U3 «OauieH-0nU3HeH06» 6 POKOBOL MO-
menm 11 cenmsbps 2001 zo0a. Kax Bot Oymaeme, umo
emy nomozno?

Bo-1epBbIX, XOpollIas CIOpTUBHAsA GopMa. A BO-BTOPBIX
(a, MO>XeT OBITH, BO-TIEPBBIX) — (U3TEXOBCKasl CMeKal-
Ka — OH He CTaJ XaTb CKOPOCTHOro udra, coexan ¢
COPOKOBOTO 3Ta’Ka.

Anexcanop Anexcanoposut, 5 MHO20 PA3 UCHbIMAT
Ha cebe yousumenvHoe Oelicméue MON0ABCK020 6UHA
sautezo uszomoenenus. Ilocne Hezo oueHv xopouio ce6s
ougywaewv. Ho s ne npo6osan méoa, cobpantozo ¢ éa-
wieil 0a4HOll nacexu.

Jla, BUHO A [lefalo M3 CBOETO BMHOTPAJia, BbIPAlleH-
HOro Ha flade nof Kammpoii. 9To MongaBCcKas IpUBbIYKA.
Orely Hay4M/I ME@HA BCEMY U TOBOPMJI, YTO €C/IN €CTh CBOE
BI[HO, TO HVMKOT/|a TbsIHMIIETT He O6yziemb. Tak 1 CIydmnocs.
Benp BuHO Ha pafocTh HaM maHo! Jla 1 sKOHOMHUYecKue
coobpaxkeHus... ITama npuBMI MHE 1 MI000BD K ITYEIaM.
Torpa emé HUKTO He CAbIIIAN O HAHOTEXHOMOrMAX. HpiHe
HAaHO9JIEKTPOHMKA ¥ HAHOTEXHOJOTMA — MOJ KOHEK.
MHuoromy y4ych y muén — MacTepOB HAaHOTEXHOIOTIYeE-
CKMX TIporeccoB. [Ina gymm aepxy maBa-Tpu ynba. OHM
JAIOT BeApOo MENAa — XBaTaeT POJAHBIM M Jpy3bsaAM. Moé
ynyuenne, 41o Bac He yroctun. O6emaio ucpaBUTbCA
— Bce Brepenu!!

Cnacubo sam, Anexcandp Anexkcandposuu, 3a mo,
umo Bot coenanu onsa Pusmexa. XKenaem sam ycnexa e
wecmom u30aHu I100UMOTE HAMU 6CeMU KHUZU U KPENKO020
300p06bA HA 0ANILHEULYI0 NepCcheKmusy.

Cmacu6o, orpomHoe criacu6o! Byzy cnyxunts Ousrexy,
craparbcst Ha 6maro dusrexal



CBepxy BHU3:: Mpuexarm ¢ 6asbl No3aHo... CBapum nensMetuku. 1960 roa. YvtaneHsii 3an 8 Kopryce A. B nydwelt rpynne 836 Ha GakynsTeTe 1aeT KOMCOMOMbCKOe COBpaHMe. ..
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MONYNAPHAA HAYKA
SCIENCE SLAM

Science Slam
Ha Ousrtexe

OAvH 13 caMbix NonyApHLIX GopMaTOB NPOABUMKEHNA HAYKN —
Science Slam — BnepBble npuxoamT Ha OusTtex. KoppecnoHaeHT
“3aHayKy” AHHa [13apaxoxoBa noroBopwmsa C y4acTHUKaMU 1 op-
raHu3aTopamu byayluero Aenctea. Mbl yMblLAEHHO He Ny6nKyeM
nopTpeThl byaywmx 38€34. lNpnxognuTe — 1 caMu BCE yBMANUTE.

Banepuii Poiizen, acnupanm na6opamopuu Komnvro-
mepHozo Ou3aiina mamepuanos, opzanuzamop Science
Slam co cmoponvt MOTII

B mexabpe MbI BriepBble IpoBenéM Ha Ousrexe Science
Slam. OTo MepompusATue, Ha KOTOPOM MOJIOfbIE YUEHBIe
PAcCKasbIBAIOT O CBOVIX UCCTIEOBAHIAX MINPOKOIL MyOIIKe
CO CILIeHBI KIy6a, HO PacCKasbpIBaIOT JOCTYIIHO U Becero,
IeMOHCTPUPY, ITO HayKa BIIOJIIHE MOXKET OBITb BeCENot
U yBJIeKaTe/NTbHOI.

HaBepHska oTcyTcTBUe GOPMYNT B Ipe3eHTalMAX

Banepwit Poii3eH 1 caM yMeeT NoroBopuTh «3a HayKy»

3A HAYRY

YJYaCTHUKOB BBI3OBET CKETCHC y QM3TEXOB, HO II03BOJIbTE
MHe 0OBSICHITD, B 4éM Hallla 3ayMKa :) Mbl OpueHTHpY-
eMcsI Ha CTYIeHTOB M/IaJLINX KYPCOB, KOTOPbIE 3a4aCTyI0
OKa3bpIBAIOTCA B AOCTATOYHO YAPYUalOleil CUTyaluy
6ecKOHeUHOIT 1 6e3pafoCTHOI Y4€Obl, OTOPBAHHOI OT
peanbHOI Hay4uHOI paboThl. VIMEHHO I HMX MBI IIPO-
BoguM Science Slam.

B03MO>XHO, KTO-TO IOC/Ie 3TOrO MOMAET paboTaTh B
7TabOpaTOPMIO MM HAYHET YUTATh JIUTEPATYPy IO TeMe
Dok/maza. A ecnu HeT, TO, IO KpajlHeil Mepe, MBI BCe
YBUAUM, KaK IIPeBPAaTUTh HayKy B yBJIeKaTelbHOe LIOY!




EBrenmnit JKBaunckui
25 nem, evipoc 6 Kanununepaoe.

B mkone HpaBunach ¢u3MKa, MaTeMatuka. B 8-om
K/Iacce MeHs CaTMTMPOBAIM IOCTynaTbh Ha DusTex Bbl-
MyCKHUKM MO IIKOMBI, YIMBIINECA B TO BpeMsA Ha
mnagumux kypcax MOTU. ITorom mocrynun B 3OTIII
U TIIPOJOJ/DKAJI 3aHMMATbCsA (QUSMKOI ¥ MaTeMaTMKOIL. B
CTapmMX K/laccaX XOTeNOCh MOHATb, KaK YCTPOEH MUp,
XOTE/I0Ch CO3/]aBaTh YTO-TO HOBOE — TaKas BOT JieTCKas
meuta. [lyman nocrynars Ha OYIIM, ®PTK nnu OPMBO.
Ipyrue BY3bl paxke He paccMmarpuBanuch. Boi6op B
ctopony ®M®B u ompemenun fanbHelllee Hampasie-
Hue pasuTuA. IloToM Ha yeTBepTOM Kypce IIOmaja Ha
Kadenpy Gpusnku XUBBIX cucteM. TaM HaM paccKasai,
4TO BBIOOP Kadepbl — Cy4ailHOCTD, TAK KaK 9Ty TOUKY
6udypKaru Mbl IPOXOFUM CIUIIKOM ObIcTpO. Tax, Boset
CTy4as, A HadaJl 3aHMMATbCA aHA/IM30M 3/IEKTPOMIOIPaMM
(6110971eKTPIYECKIX TOTEHIINATIOB, HICTOYHUKOM KOTOPBIX
SBJIAIOTCA MBILIIED), G13Konorueit. Y MeHs Oblia 3afada:
UCC/Ie/IOBATh MBIIIEYHYI0 aKTMBHOCTDb JIeTeil C JBUTra-
TE/JIbHBIMU HapyLIeHUAMHU U 6e3. DTOT OIBIT IO3BOJINII
MHe BIIOCTIE[ICTBUM HANTU NpMMEHEHMEe 3TeKTPOMIMO-
rpadun (OMI) B gpyrux obnactsax. Ceityac s paborar
HaJ| CO3JaHMeM aTOpUTMOB 0b6paboTky currama IMI,
HO3BONAIINX, B TOM 4MCTIe, 06e3 0COOBIX TPYHZHOCTEN
BOCCTAHAB/IMBATh O MBILIEYHON AKTMBHOCTY KapTUHY
IBVDKeHMIT yenoBeka. Kak 0kasanoch, K IpuMepy, IpOTe3bl
BEPXHUX KOHEYHOCTEJl YelloBeKa YIPAB/IATCA MMEHHO
npy nomoiy OMI, ofHaKo, anropuT™Mel 06paboTKM [0-
CTaTOYHO IIPOCTHI ¥ IOCTAB/IAIOT HEKOTOPBIe HeyJ0OCTBa
YeJ/I0BeKY, lepeHeciieMy aMiryTanmio. Iloaromy ceituac Most
OCHOBHAf 3ajjaya HAyYUTbCA JelaTh YMHYI0 06paboTKy
CHUTHAJA J/I BBIIENIEHNs TIATTEPHOB 9/1€KTPOMUOTPAMM.
9TO MOAOOHO PACIIO3HABAHUIO PeUV, TONBKO Ha A3BIKE
MBIIIEYHON aKTMBHOCTI.

Teum:

O pacnosnaseanuu Molule4HOli AKMUBHOCMU O

Ynpaenenus GUOHUHECKUM NPOME30M UL IK30CKeTeHOM.

Anexceit Kapnaes
23 200a, podom u3 Canxkm-Ilemep6ypea

Kak moman na ®usrex:

3a IIKOTbHON MapTO¥ yB/IEKancsa MHOTUMMU IIpef-
MeTaMli, HO B 0COOEHHOCTY NPUBJIEKANIN Te, B KOTOPBIX
OBITIO BO3MOXKHO IOTy4eHMe 3(PPEKTHBIX BU3YaTbHBIX
Pe3yIbTaTOB, HAIPUMEpP B XUMMUHU, KOTOPYIO sI 0060XKas
3a KpacOYHBIE OIIBITHI.

K CTapLIMM Kj1acCaM IIpUIIIO IOHMMAaHNE TOr'O, YTO B

PeasbHOM JKM3HU IeTCKUE yBJIeYeHN s IPUTETCA OCTAaBUTD
B mpoutoM. Poureny (MaTh - MaTeMaTUK-IIPOrPaMMIICT,
okonunna BMK MI'Y; orer - mHXeHep-uccaenoBaTenb
B 00/1aCTV aBMALVM, KaHJUMAT TEXHMYECKUX HAyK) IIO-
peKoMeHoBamM 0OpaTUTh BHUMAaHME Ha TEXHUYECKYIO
001aCTb, IO3TOMY s 3aXOTe/ CBA3ATb CBOK XXM3Hb C
MpOrpaMMIPOBAHNEM.

KrnioueByo ponb B BbIOOpe By3a CBIIpaly COBETHI
nema — BoimyckHuka O@OIID, n A pemma MOCTynmaTh Ha
DAKII Ha Kadenpy BEIYMCINTETBHBIX MOJie/Iell TEXHOTIO-
TMYECKUX TIPOIIECCOB.

Kak oxasancs B Tekyuieil Hay4HoOI1 cdepe:

Ha TpeTbeM Kypce HeOXMFAHHO A/ cebsi MOMIO-
O/ dUCTIeHHBIe METOABI, codueTamoljue B cebe 3HAHM
u3 npuxnagubix IT-rexHomornit u GyHHEaMeHTaTbHBIX
mareMaTuky ¢ ¢usmkoit. Kak cnemcrBue — mepesencs
Ha 6a30ByI0 Kadepy BBIYMCIUTEIBHON MAaTeMAaTUKI U
HOTPY3MJICA B TeMy KOMIIbIOTEPHOTO MOJIe/IMPOBaHUA,
HO3BOJIAIONIYIO IO/TyYaTh BU3ya/IN3alViN, pajiyIoline I71a3.

Ha HoBoIT Kadeape MeHs IIPUHSIN B TEIUIBLI KOMIEKTUB
nmabopaTopuyt GIONLORMHAMIKYI U CEICMOAKYCTUKI, IO
UTOraM paboTHl B KOTOPOIT 51 3aIUTUI 6aKaTaBPCKUIl 1
MarucTepCKMil AUIIOMBI IO TeMe MOJIe/IMPOBaHMA pa3pa-
OOTKM MeCTOPOXK/IeHIIT BBICOKOBSSKIUX HedTell TepMO-Xu-
MHUYecKMMM MeTofgaMu. IIpucyTcTBue B Hay4HON paboTe
JTI06MIMOTO B LIKOJIE ITPefiMeTa He IaBajIo MOKOS, ¥ K KOHITY
HOC/IeTHETO TOfla 00y YeHN 5 eIl CMEHUTD IIPeMETHY IO
obnacTh Ha Oojee GoraTyro xumueir 610puU3NUKY, MOgAB
3aABKY B JTabopaTopuio GU3NOIOTrNM YeloBeKa, Ie MHe
Ta/y IOJIOKUTENIbHbIN OTBET. B acypaHType NIaHupyio
3aHUMATHCA MOJIEIMPOBAHMEM APUTMUIL B MIOKapfe, YTO
HIOMO>KET B II0JCKe HOBBIX IIyTeil MeAVIIMHCKOI OMOLTI
JTIOJAAM C CePAEYHO-COCYUCTHIMU 3a00TeBAHUAMIL.

B utore ocosHam, 4To pabora B 06/IACTM UMUCTOTO
IT He mpuHeceT MHe ypoBleTBOpeHusA B Oynyumem. Ho
moyemMy Obl He MCIIONbB30BATh IIPOrPaMMUPOBAHME Kak

VHCTPYMEHT /I IIOTYIEHNA APKUX pE€3y/IbTaTOB B HayKe?

Teum:

A pacckaxy o mom, nouemy Cneyuanucmam no
Memooam KOMNvIomepHo20 MOOeTUPOBAHUL OMKPbLNbL
osepu 60 MHO2Ue npedmemHvle ob6nacmu

IOpwmit Cre6ynos

Memns 3oyt IOpuit Cre6yHos, mue 25 net. Ha pgan-
HBIJI MOMEHT 5 acnMpaHT TpeTbero roga OMXD u mo
COBMECTUTEIbCTBY HAy4HbII COTPYAHUK B maboparo-
pun HanoonTuky u nnaasmonuky MOTH. Ioctynun Ha

OMB® B 2007 rony, 6yAyun abUTypHEHTOM MHCTUTYTa
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He BBIOMpa, Bcerfa xoren Ha PusreX, K TOMY Xe, Kak
mpusepa BCEPOCCUICKMX ONMMMIINAJ, MeHsA 0CBOOOAu-
NV OT BCTYIMTENbHBIX 9K3aMeHOB. Ha TpeTbem Kypce
MHCTUTYTA HpUIIeT B 1a60paTOPUI0 HAHOONTUKN I
[Ia3MOHMKI U 3aHUMAJICS TEOPETNIECKUM UCCIefoBa-
HUSIMM ¥ MOJETMPOBAHMEM YCTPOICTB IIA3MOHUKI I
OIITO9/IEKTPOHMKY. B Marmcrparype pemmn 3aHATHCS
9KCIIEPUMEHTOM U CHEeMaTh 4YTO-TO IIPUKIAJHOE, NS
4ero MOXKHO GymeT HalITu IpaKTHIeCKOe IpMMEHEHIe,
U I 9TOTO IOCTYNNMI Ha KadeApy TeXHOIOTMIeCKOTO
IpefIpPUHIMATEIbCTBA. Tak)Ke MHE XOTENIOCh, ITOOBI
MOM MCCIEfOBAHNS ObIIM CBSI3AHBL C 6110/IOT e, IOITOMY
B paMKaX 00y4eHNUs OBbUI YCTPOEH acCUCTEHTOM B KOM-
nanuo bajtontukc-Hanonpowm, podyepHee npennpusarue
amepukaHckoro craprana BiOptix, Inc, npoussopsiiero
SPR-6mocencopsr. IIpn aToM HayuHyio paboTy ocrancsa
HelaTbh B TOIT >Ke maboparopun. 3a BpeMs oOydYeHNS B
MAarucTpaType IMOrPysIUIC B TeMY 6110CEHCOPOB ¥ CO3HaI
3afient /s Oy AyLiei KaHAMAATCKOI JyccepTalyelt, paboTy
HaJ KOTOpPOIT MPOJO/DKIUI B acnupaHType. [loBen ofHO
U3 MCCIeJOBAHNIT 1O CTAAMM AeICTBYIOLIEero IPOTOTHIA,
U Tellepb PacCMAaTPUBAI0 BO3SMOXKHOCTD €T fla/IbHel1Ielt
KOMMepIyanusanyn. IBsAo0ch aBTOPOM 9 MyOImKaumit
U 2 NaTeHTOB B o0iacTu OMOCeHCOpoB. Bulctymmn ¢
HOKIagaMu Ha 6oree 4eM 10 MeXXIYHapOJHBIX HayIHBIX
KOH(pepeHUMX.

AcnnpaHT MOTV Oner @en yike noberaan B MaclutabHoM Science Slam

3A HAYRY

Teum: Vinmezpayus sneKmpoHuKU ¢ MONEKYAAPHDL-
MU npoueccamu 6HymMpPU 4e06e4ecK020 mena: Kax amo
npoucxooum u xaxue 6yoym nocnedcmeus?

Amnacracua Haymosa

Mmne 21 200, s 3akonuuna PXTY um. Menoeneesa
¢axynomem BXK PAH 6 2015 200y.

Ha ¢usrex s nonana B uiosie 2014 (mpuuuia paborars B
nmaboparopuio kK Aptémy OraHoBY), Tellepb BOT HOCTYIN/IA
B acrnupaHTypy. IIpo obmacTs HayKu M HmOYeMy IIOLITA
Ha CJI9M: CO CBOVMIM HAayYHBIM PYyKOBOAuUTeNneM, APTEMOM
OraHoBbIM, A MO3HAKOMM/IACh KaK Pa3 Ha CIaMe — OH
YUTAT TaM JIEKIUI0 O CBoell pabore. MHe 6bII0 OY€HD
MHTEPECHO, MOCJIe JOK/Iafa A K HeMy IOJOLIIA Y IIe/Iblil
yac 3afaBaja BOIPOCHL. ITOTOM OH NpPOJO/KMII Y HEro
nopaboTaTh.

[TamATyst 06 9TOM, pelinia caMa II0y4acTBOBaTb B
cmame.B kny6e Ha MasikoBckoit B nioHe 2014. B mxorne
MHTEpecoBanach XMMMell ¥ UCTOpMell MCKYCCTB.

A ¢ 10 ximacca paboTara B 1abopaToOpuy — 3aHMMANach
OpraHMYecKUM cuHTe30M. [Tocre nATH feT, TPOBeNEHHBIX
TaM, IOH/IA, YTO XOUy IIOMEHATb 06/IaCTh MCCIeTOBAHMIL.
Kak pa3 B 9TOT MOMEHT BCTpeTuna ApTéMa, KOTOPBIi
OTKPBUI MUHTEPECHYI0 MHE CTOPOHY TOII 06/1acTH, KOTOPOIt
s Temepb 3aHMMalCh — computational chemistry.

- |




OcHoaTtenn MOTU MéTp Kanuua v Hrukonai CeMeHoB B I0HOCTY TOME MOMIN YCTPOUTb «HayUHble 6ov»

Teum: A pacckancy, Kax «HuU3Ho» MONEM 8bIXO0UMD
30 PAMKU HAWUX NPUBLIYHBIX NPeOCMAsieH U, Ymo eé
0CHOBbL MO2ym Obimb 602aue 3eMHOTE XUMULL.

Anna Kygppasuesa

Mens 308ym Ans. Mue yxe 23 200a. A acnupanm
Quszmexa u yuunaco na Pusmexe.

Kak u 106011, Torga eme oHblit PusTex, s nsydana
(xa-xa) GpM3MKY 1 MaTeMaTVUKY Ha NIEPBBIX KypCcaX CBOETO
obpasoBanusA. [Tony4ns HeKoe IpefcTaBIeHne 00 3TUX
HayKax, A IIOHANA, YeM A XO‘{y 3aHMMATbBCA — HE (1)]/[3]/[—
Koii 1 He mareMaTuKoii. [lockonpky g yunnacr Ha DMBO
— OCTa/jaChb XUMInUA n 6]/[0}101‘]/[5{. XUMUA 10 NOHATHBIM
IpUYMHAM OTIana caMa co6oif, a BOT 6MONOrus MHe
HpaBwiIach Bcerga. Ha ®MB® Torga 6suta mporpamMma
®ustex-Mef, Tak A MO3HANA ellle ¥ MEAUIIMHCKIE HAyKI.
«[TosHama» — He COBCEM BEPHO OTPa’KaeT CyThb, CKOpee —
«Imonmy4usIa mpepcrasiaeHme». Keraru rosops, 6marogaps
IIporpaMMe, g MUHOBa/Ia TaKye XYTKUe AUCLUIUINHDI 1
HOYTH KaXkaoro pusrexa kak Teopdus 1 TOKIL IIporpammy
Dustex-Mep 671arOIOTYYHO 3aKPBUINL, 1 XKV3Hb BBIKUHYIA

MeHs B CBOOOJHOe II/TaBaHVe B MUpe Hayky. MHe, KaK 1
BCeM, IPUIIOCH BBIOMpaTh 6a30ByI0 Kadenpy. 51 BoiOpana
COBCeM HOBYIO Kadelpy MHHOBAIIMOHHON dapMalieBTH-
KM ¥ OMOTeXHONOIMM. 37iech A U3ydanaa OMOXMMMUIO U
MeJIXMMMIO B KaKMX-TO HEBEPOATHBIX 06beMax. Mory ¢
YBEPEHHOCTBIO CKa3aTh, YTO ITO MHTEPECHO U HE MOXKET
He IIOHPaBUTHCA. BooOIe, Mporjecchl, IPOUCXORAIIUe
B OpraHmsMe, Ha MOl B3ITIAJl, CaMOe VHTEPEeCHOe, UTO
BOOOIIIe MOXKHO U3Y4aTb.

ITorryuus Takue IMPOKME U pa3pO3HEHHbIE 3HAHMA,
A TIOMaja B 1ab0paToOpuIo, Ie 3aHUMAITCA CO3JaHNeM
JIEKapCTBEHHBIX dt')OpM MHorue 3HaHUs MHe IIOMOTIIN,
HEKOTOpPbIE — MEUIIaNN (HeKOTOpre KIVMHMYEeCKIe cnyqan
COBEpIIEHHO He IOALAITCs CTPOIHOI 1abopaTopHOIL
teopun). Tak s crana 3aHuMarbcs Tabnerkamu. O4eHb
XOUeTCsI IOPEKOMEH/I0BATh BCEM 3Ty 00/IaCTb MCCTIEOBAHNIL.
Bo-nepBbIX, 5TO 0YeHb MHTEPECHO, NpaBja. Bo-BTOPHIX,
‘{yBCTByeIHI) CBOIO IIPNMYACTHOCTD K quy-To BCIII/IKOMY,
CITaCEHNIO Yel0oBeYecTBa. A 3TO TOXKe HeMaTOBa>KHO.

Teum: Kax mabnemxa om 60nu 6 cnute nonadaem 6

cnuny? Kax 3acmasumv mabnemxy pabomamvo Ha ce0s?
Amu u opyzue sonpocwvt 06cyoum ¢ Aneii na ScienceSlam.
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