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B npeaasepun Hosoro roga
oronneteHb «kHOBOCTW
HAYKW» B3an MHTEPBbLIO

y npocheccopa kadeapel

KBAHTOBO QNEKTPOHUKN 1

pykoBogutens Jlabopato-

p1K KBAHTOBbIX ONTUYECKNX

TEXHOMNOrUM hM3nN4eckoro

thakynstreta MI'Y

ad Kynuka Cepres MaBnosuya

B nocneanue rogbl HQBMOAAETCA CTPEMUTENbHbI NPOrpecc
HOYKM HO CTbIKE KBAHTOBOM GM3MKM M MATEMATUKM, TEOPUM
nHdopmaumm mn Teopuu eeiumcnenmit. Keantosas obpaboTka
nHGOPMALMM M KBOHTOBAS CBA3b — HOBAs OYpPHO pa3BMBAIO-
wascs obnacTb 3HAHUM, KOTopas OBMAfAET OFPOMHBIM MO-
TEHLMANOM, BEAYLLMM K NMPOPLIBY BO MHOMUX 0BMACTAX HAYKM
u TexHuku. CylLecTBEHHbIM NPOrpecc [OCTUraeTcs, Kak B 06-
NACTH TEOPETUUECKMX MCCNEfOBAHMM, TAK M B IKCMEPUMEH-
TanbHbIX Pa3pPAbOTKAX, MPOBOAMMBIX B PA3NUYHBIX HAYYHbBIX
nabopaTtopusax.
AkTHBHBIE YHAAMEHTASBHBIE UCCNEAOBAHMUA M NPAKTUYECKME
paspabotkn B OBNACTM KBAHTOBOM U3MKM BEAYTCA HAYY-
HBIMM TPYNMNOMM M HA dusmyeckom dakynstete MIY. B stom
Boinycke Hosoctert Hayku Mbl MPUBOAMM MHTEPBBLIO C PYKO-
BOAMTENEM NABOPATOPMM KBAHTOBBIX ONTUYECKMX TEXHONOTMA,
npodeccopom kadenps KBAHTOBOM SMEKTPOHUKM U buU3Mye-
ckoro ¢akynsteta MIY Cepreem [Masnosuuem KYJIMKOM.
Jlabopartopus HacumteisaeT Gonee 50 cotpyaHukos dakynb-
TETA, BKMIOYAS CTYAEHTOB, ACMUMPAHTOB M MOMOAbIX YYEHbIX.
Mcenenosarus B 0bnactu keaHToBoM 06paboTku mHbopma-
UMK, CO3LAHME 3ALUMLLEHHOM HALMOHANBHOW KBOHTOBOM CETH
M CEMENCTBA KBAHTOBbLIX CUMMYSATOPOB, MPOBOAMMbBIE HAYYHOM
rPynnow, BHOCAT CYLWECTBEHHbIM BKNA B PA3BUTUE KBAHTOBbIX
TexHonorui 8 Poccun u no sBcemy mupy.
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HH: Cepreit, uem 3anumaertcs Bawa nabopatopus, kakue Hanpas-
NEeHMs KBAHTOBBLIX TEXHONOMMM B HEM PA3BMBAIOTCA M MOYEMY Peyb
MIET MMEHHO O TEXHOMOTMSIX, O HE O YUCTO HAYUHBIX UCCNENOBAHMAXS

B ctpykType Tematvk npoeoaumbix B NabopaToOpMK MCCIELOBAHM
— TPM KPYMHBIX HAMPOBAEHUS. DTO TPAAMUMOHHBIE [ KBAHTOBOW
nHPOPMaTHKKM 06NACTH — KBAHTOBAS CBA3b, KBAHTOBLIE CUMYNATOPI
M KBAHTOBbIE MHTEpdeich. B pamkax 3Tux Hanpasnewuin B nabopa-
TOPUKM PA3BMBAIOTCS M NMPEACTABIEHbI MSITb OCHOBHBIX TEMATHK MCCIe-
LOBOHWM, KOTOPbIE TECHO CBA3AHBI MEXAy COBOM.

1. MHxeHepusa KBAHTOBBIX ONTUYECKMX COCTOsHWIA. ITO 6a3oBoe Ha-
npaBneHue BKIIOYOET B ceba MCCNeaOBAHME HOBbLIX METOAOB reHe-
PAUUM HEKITACCMYECKMX OMTUYECKMX COCTOSHUIA BBICOKON PA3MEPHO-
™™ (pedb MAET O PA3NMYHBIX KBAHTOBBIX COCTOSHMAX PA3MEPHOCTM
OT 2 N0 HECKONbKMX COTEH), MX MHTEPdEPEHLMM, M MONTHON XAPAK-
TEPU3AUMM — T.H. KBAHTOBAs Tomorpadma cocToaHmit (quantum
state tomography) v ksanToBAR TOMOrpadus npoueccos (quantum
process tomography). O6bekTamn MCCnepoBaHUs ABAAIOTCA COCTO-
aruna N-dbotorHoro, a Takxe Tennosoro (3a sbiuetom N-poToHOB)
nosns, B KOYECTBE CTEeneHel CBOBOAbI BLICTYNAIOT NOAAPU3ALMS, MPO-
CTPQHCTBEHHBIE M YACTOTHHIE MEPEMEHHbIE. 3AECh e MCCrenyeTcs
BO3MOXHOCTb reHepaumn TPexdOTOHHBIX COCTOSHUIA B OMTUYECKOM
BOMOKHE WM PA3NMYHBIE METOMbI UX XAPAKTEPHUIALMM.

MapannensHo  6binn  Pa3paboTaHbl  3PdEKTUBHBIE  NMPOTOKOSbI
QAAaNTUBHOM 6QAECOBCKOM TOMOrPAdUM U TOMOAMHHOTO AETEKTUPO-
BAHUS OMTUYECKMX COCTOSIHUI. B 3TUX npoTokonax ouepepHoe uame-
peHMEe KBAHTOBOrO COCTOSHMS BHIOMPAETCH MCXOAs M3 PE3ynbTATOB
npeablaywero, 4to obecnedvsaeT Gonee 3bPEKTUBHYIO CXOAMMOCTb
B 30BMCMMOCTM OT uncna mamepenmit (1/N npotus 1/VN). Takue me-
TOAb M3MEPEHUs NPEACTABAMMOTCS AAEKBATHLIMM LS CO-CTOSHMIA C
MASbIM CPELHMM YMCIOM HOTOHOB.

[MepeuncnerHole Bbille KBAHTOBbIE COCTOSHUS M METOMbI UX M3MEpe-
HUS NIEXAT B OCHOBE CMCTEM KBAHTOBOW CBSI3U M KBAHTOBbIX CUMMYIISi-
TOpOB (06 5TOM — UyTb HUXE) U 3DDEKTUBHO MCMONB3YIOTCA B HUX.
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ouamsa ;Rbg7 M BAKYYMHbIM 6noK. bbino gocTurHyTo pekopa-

2. OnTosonokoHHas keaHTOBAS kKpuntorpacdms. OcHOBHOM
30404ei sBnaeTcs paspaboTka HOBLIX MPOTOKONOB KBAHTO-
BOrO pacnpeneneHuns Kmoda, 060CHOBAHMS UX CEKPETHOCTH,
a TOKXe CO3AAHMS annapatypbl FAPAHTUPOBOHHOM CTOM-
kocTn. K HacToawemy BpemeHn paspaboTaHd, CO3naHa w
NPOLWNA MCMBITOHMA MOSHOCTLIO ABTOMATMYeckas (6e3 yya-
CTUs ONEepaTopa) CeTeBas, OMNTOBOMOKOHHAA CUCTEMA KBOH-
TOBOrO pacnpefeneHus Kmodei, obnagaoLLas CBOMCTBOM
pereHepauun. Mel UCMBITANM 3Ty CUCTEMY HO LENCTBYIOLLMX
onToBOMOKOHHbLIX NnHMax [TAO “Poctenekom” npu yuactum
DoHAa NepPCnekTUBHLIX UCCNEfOoBAHMNA. [ lapamMeTpbl CUCTEMBI
He yCTyMnaioT, a NO 3ALMLEHHOCTH MPEBLILLAIOT NAPAMETPSI
30py6exXHbIX aHAMOros.

3. AtmocdepHas ksaHTOBas Kpuntorpadwus. Llenbio sasns-
eTcs UCCNEefOBAHME BO3MOXHOCTM HOBOTO OPMUIMHANBHOMO
MPOTOKONA KBAHTOBOrO PACMpPEAENneHus Kilodyel yepes at-
MocdhepHble KaHANbl — T.H. NPOTOKON PENATUBUCTCKON KBAH-
ToBOM Kpuntorpadmu. B stom npotokone Hapsay ¢ “tpa-
OMUMOHHBIMK” B KBAHTOBOM KPUNTOrPAdUM OrPaHUYEHUAMM,
HOKNQALIBAEMbIMM HO OEUCTBUS HAPYLUMTENS U CBA3AHHBIMM
C COOTHOLUEHWEM HEeOoMNpeaeneHHoCTel, fobaBNITCA orpa-
HUYEHMS, OMKTYEMbIMU CMeuManbHOW TEeopUen OTHOCHTENb-
HocTu. [loTeHuManbHbie BO3MOXHOCTM 3TOTO  MPOTOKONA,
paspaboTaHHOrO B NABOPATOPUM, NATYT B OCHOBY rMo6ab-
HOM HAUMOHONBHOW KBAHTOBOM CETWU, SNEMEHTAMM KOTOPOW
ABNAOTCA NMHKM Tna “semna—Bo3ayx”’, “Bo3gyx—Bo3gyx”, Ox-
BaThiBaOWEN TeppuTopmio PP, Bkniouas HM3KoOPOUTANbHbIE

CMNYTHUKMN.

4. AtomHasa ontuka. 3a-
nayei aBnaeTcs  paspa-
6OTKA METOmOB  YNpPaB-
nexus OAMHOYHBIMM
OTOMAMM B MArHUTO-OM-
TUYECKMX M AMMOMbHBIX
noByLWKAxX. YNpasnsioLm-
MU SBASIOTCA KAK KNACCH-
yeckue, Tak U oaHodo-
TOHHbIE NONA.

3a nocnepHue asa roga
ObiNa NOCTPOEHA 3KCne-
PUMEHTANbHAS  YCTAHOB-
Ka, Bkoyalowas 6nok
BCMOMOrOTENbHEIX  Na3e-
POB N8 OXJIOXKAEHMS M
YOEPXaHWA OTOMOB py-
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HOE BPEMS YAEPXKAHMS B NIOBYLIKE OAMHOYHOTO ATOMA Pybu-
aus, kotopoe coctasnaet nopsaaka 100 cexyna. Ha ocHose
TOKOWM AMMNONbLHOM NOBYLLUKM CO3A0ETCS KBAHTOBbLIM PErncTp —
HaBOP YyNOPALOYEHHBIX B MPOCTPAHCTBE OTOMOB, K KAXAOMY
M3 KOTOPbIX UMEETCH MHAMBMAYANbHbLIM LOCTYN NOCPEACTBOM
CNeumansHo  CPOPMUPOBAHHOTO  MyYKA  HEKIACCUYECKOTO
CBETA — [N 30404 KBAHTOBOW CUMYNSLMM M KBAHTOBbLIX Bbl-
YMCNEHUIA, O TAKXE KBAHTOBOTO PETPAHCNSTOPA Ans 3a4ad
KBOHTOBOM KOMMYHMKAUMM. 30eCb Afs YNpaBneHus npo-
CTPOHCTBEHHbBIM  PACNPEAENEHNEM HEKNACCUYECKOrO Nons
MCMONb3YETCH NOAXOA, PA3PABOTAHHLIA B MEPBOM rpynne
30104, OCHOBAHHBIA HA reHepaunn mog faycca-Dpmuta npu
MOMOLLM MPOCTPAHCTBEHHbIX MOAYNATOPOB CBETA.

5. OnTnyeckme KBAHTOBbIE CUMYNALUMUM M dEMTOCEKYHAHAS
fIO3EPHOSA MeYaTh. 30 MCTEKWME [ABA roga paspaboTaH u
CO34aH KOMMnekc dbemTocekyHaHOM nasepHor nevatu. Ha
HEM CO3[al0TCA OMNTUYECKME BONTHOBOAHLIE CTPYKTYpPbl C Le-
NblO YNPABNIEHNA KBAHTOBbIMKM COCTOAHUAMM CBETA ONid ped-
NN3ALMKU JIMHEMHO-ONTUYECKMX KBAHTOBBIX CHMynsaumit. Paspa-
BOTAHBI ¥ CO3AAHBI NPOrPAMMMPYEMBIE ONTUUECKME YMMbl HA
ocHoee uHTepdepomeTpos Maxa-LaHaepa — npototunsi
KBOHTOBOIO CMMyNATOPA afs 304044 boson sampling. Takue
CTPYKTYPbI TAKXE ABASIOTCA OA30BLIMM AN PELUEHUS KPUMTO-
rpaduyeckux 30404 TUNA YMHOXEHWUS MATPMUbLI HO BEKTOP.
HpyrMm knaccom 3apay sBnsieTcs CO34aHUe U UCCNefoBaHue
KOMNAOKTHOTO MCTOYHMKA BbICOKOPA3MEPHbBIX KBAHTOBbLIX CO-
CTOSIHWMM CBETA HA Ywurne.

[MaBHLIM PE3YNLTATOM 3AECh SBASETCS CO34AHWME MPOTPAM-
MWPYEMOTO fIMHEMHO-ONTUYECKOrO 4MNa, B KOTOPOM mMpe-
obpasosaHne A3 [OCTUIAETCH 3a CYET MCMONb3OBAHME
TepmoonTuieckoro 3gdekTa 3a BpeMeHa nopsaka AecsTka
MUAMCEKYHA.

Camu BONHOBOAHbIE CTPYKTYPbI (MPAMBIE U M3OTHYTHIE BOMHO-
BOMbI, CBETOAENNTENU, MHTEPDEPOMETPBI), KOHEYHO, AB-NAIOT-
CS KNACCUMYECKMMM, OLHOKO HO BXOL TOKWX YMMOB MOACIOTCS
N-dOTOHHbIE COCTOAHMUS, KOTOPLIE Nocne NPeobpas3oBaAHUS
B uMne MOANEXAT USMEPEHUIO OLHWM M3 YMOMSHYTbIX B PA3-
nene 1 metopom. TakMm 06pa3oM NPOUCXOAUT MOLENMPOBA-
HUE CNEeKTPA COBCTBEHHBIX COCTOSIHMIM CIIOXHbBIX MOMEKY Mpw
YCNIOBMU, YTO BNEMEHTAPHbIE OWMWBKM, BOZHWMKAIOWME M3-30
HEeWAEQbHOCTEN YMMNOB/KBAHTOBLIX COCTOAHMI, HE MPEeBOC-
XOLST NOPOrOBOM BEMMUUYMHBI.

HH: [Mouemy akueHT coenaH MMEHHO HO OMTUYECKMX KBAH-
TOBbIX TEXHOMOMUAXe B uem npenmyLlecTBa MCMONb30BAHMS
OTOHOB KOK HOCKUTENEN KBAHTOBOW MHMDOPMALMMS

[eno B Tom, 4TO mEATENBHOCTL NABOPATOPUM ABNAETCS ecTe-
CTBEHHBIM MPOAOMKEHUEM HAMPABMEHUs, KOTOPOE W3LAB-
HO PA3BMBANOCL HO Kadeape KBAHTOBOM 3NEKTPOHMKM (o
2001 ropa — kadenpa keaHTOBOM papnobuamnkm). Peus upet
O KBOHTOBOM onTuke u Tpaauumsx wkonsl O.H. Knbiwko w
A.H. TleHnHa — MMeHHO 3TU Moau BO MHOTOM CHOPMMPOBA-
fM OBAMK HAYYHBIX HANPABNEHWIA He TONbKO Hawe nabopa-
TOPUM, HO U PSAQ APYIUX.

HassaHue “KBAHTOBBIE OMTUYECKME TEXHOMOMMM” MOAYEPKM-
BAET CBA3b MeXAy (GYHAAMEHTAbHBIMU MCCNENOBAHUIMU —
npexne BCEero B KBOHTOBOW OMTMKE M CMEKTPOCKOMMM — M
TEMM 3Q[0QYAMU, KOTOPBIE UM YXKE MPUBENM, WU NPUBELYT
B MEPCNEeKTUBE K CO3AAHMIO KOHKPETHBIX YCTPOMCTB ffs ne-
penaun, obpaboTkm M XPAHEHUA KBAHTOBOM MHMOPMALMU.



DOTOHB — KAK HOCUTENM KBAHTOBOW MHOOPMALMU — OYEHb
ynobHble obbekThl. Bo-nepsbix, OHW ObICTPLIE, BO-BTOPBIX,
MPO HWMX MHOTO YTO U3BECTHO M Y HAC €CTb BOraThIN OMbIT MO
reHepaumu, NPeobpPa3OBAHUIO U M3MEPEHUIO HEKNaCCUYe-
CKMX COCTOSIHMI CBETA, M, HOKOHEL, COBPEMEHHbIE CPENCTBA
TENEKOMMYHMKALMKM MPEaOCTABASIOT OBLWUPHbIA MHCTPYMEH-
Tapuit ans paboTel ¢ GOTOHAMMU. DTO M NA3EPLl, U MOAYNA-
TOPbI, W LETEKTOPbI, U NEMEHTb NMONAPU3ALMOHHOMN ONTUKM,
a TAKXE MHOTO [pPYrux NOMe3HbIX NPUCnocobneHmit, KoTopsie
NpPekpacHo paboTalOT HA NPEREnbHO HU3KMX MHTEHCWMBHO-
CTAX CBETA, T.e. HO ypoBHe oTaenbHbix ¢oToHos. Bce 3w
3NEMEHTbl JOCTYMHbI M, MPAKTUYECKM, B FOTOBOM BMAE WC-
MOMb3YIOTCS B HALUKMX SKCMEPUMEHTAX.

HH: [oBops 0 kBOHTOBOM KpunTOrpadmM, KaKMe HOBbIE LO-
CTUXEHMA NOMyYeHsl 3aeck MMeHHo Bawern nabopaTtopueir?

B nabopaTtopun paspaboTaHO M CO3LAHO HECKOMBbKO MO-
KONEHWM CUCTEM KBOHTOBOM KPWUMTOrPAbMU — Mbl HOAYAM
CepbesHo 3aHUMaTbCa 3TuM Hanpasnenuem 8 2005 roay. A
10 3TOro Gbinu paboTsl, B KOTOPLIX UCCIEAOBAMMCE PA3HbIE
COCTOSIHMS CBETA B KBAHTOBO-OMTMYECKMX ACMEKTAX, MO3TO-
MYy TEMATMKA KBAHTOBOW KPUMNTOrPAdMM NOTMYECKM CTPOMHO
BMCHIBAETCA B AeaTensHocTs nabopatopun. M3 nanbonee
APKUX LOCTUXEHMHA 7 Obl HO3BAN PA3PABOTKY OPUTMHABHOTO
NPOTOKONA PENSTUBUCTCKOM KBAHTOBOM kpuntorpadum. Ta-
KOM NpoTokon 3¢pdekTnBHO PAbOTAET HO OCHOBE ATMOCHEP-
HbIX/KOCMMUYECKMX KAHAMOB CBA3U C DOMbLUMMM NOTEPSIMM —
Ha ocHoBe uaeu, npegnioxeHHoi npod. C.H. MonoTkosbim.
IpyrMm BaXHBIM PE3ynsTaTOM ABASETCs paspaboTka M no-
CTPOEHUE MOMHOCTLIO ABTOMATMYECKOTO BAPUAHTA CMCTEMbI
pacnpegeneHuns Knoue C pereHepaumen 4epes BONOKOH-
HO-OMTUYECKME KAHAbI.

3nech BAXHO OTMETUTb, 4TO BCE paspabaTeisaemsie B nabo-
PATOPUU CUCTEMBI M HOBbBIE MPOTOKOMbLI KBAHTOBOM KPUATO-
rpadum obecnedeHs COOTBETCTBYIOWMMM MATEMATUYECKMMM
[OKA3ATENbCTBAMM 3ALIMLEHHOCTH — 6e3 3TN 6a3bl TPYAHO
rOBOPWTL O CePbe3HbIX PABOTAX B 06MACTH KBAHTOBOM CBA3M.
Eule ofHMM O4YeHb BAXHBIM PE3YNLTATOM CIYXMUT MOCTPOE-
HME KBAHTOBOrO rEHEPATOPd CIy4YAMHbIX 4mcen. Takoi re-
HEPATOP ABAAETCA OCHOBOW HAWMX KPUATOrPAdUHECKMX
CUCTEM; OH MPOLUEN COOTBETCTBYIOWEE TECTUPOBAHUE UM MO-
XeT BblTb MCMONL3OBAH M B APYrMX NPUROXeHusx. [eHepaTop
OCHOBGH HA CNYYOMHOM XapakTepe pacnpegenenmus ¢boto-
HOB B MHOTOMOJOBOM MOSE M3y4eHUs U HA Npeobpa3oBa-
HUU CTATUCTMKM M3NYYEHMA B CTATUCTMKY GOTOOTCUETOB NpM

doToaddexTe.

HH: Kakosbl peanmu 1 nepcrnexkTnsbl NPaKTUYeCcKoro 1crosb-
30BOHMS CUCTEM KBAHTOBOM CBSA3US

DTO CcepbesHbiii BOMPOC — B KOHTEKCTE MOBLILLUEHHOTO BHU-
MQHMS K CPEACTBAM MHDOPMALMOHHOM BE30MNACHOCTH B MO-
cnepHee Bpems. KoHeuyHo, MHTEpEC K CUCTEMOM KBOHTOBOW
KpunTorpaduu nposBAstoT rOCYAAPCTBEHHbIE CTPYKTYPbl —
TAKME CUCTEMBI, MO BCEW BUAMMOCTM, SBASIOTCS NEPCneKTUB-
HbIMM TAM, FA€ MCMNONb3yeTCss CUMMETPHUYHOE WKbPOBAHME.

Kommepueckne CTpyKTypbl TOXe MPOSBASIOT OnpefeneHHbIN
MHTEPEC, XOTH HA CEroAHAWHWI OeHb 4eTKOM POpPMynUpPOB-
kM NpobnemaTtuku B CriekTpe ycnyr noka Het. [lpexpe sce-
ro, ato 6aHkoBckas chepa, rae Heobxoaumo WndpoBaHue
BOMbLWMX NOTOKOB MHMOPMALWMM, BOZMOXHO, 30404YM O 3ALUM-
Teé NEepcoHanbHbIX AAHHbLIX, YacToi cmere PIN-kopos w ap.
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HH: 3ameuarernbHble NpenMmyLLecTBa KBOHTOBOM CBA3M CTAN-
KMBAKOTCA C Npobnemoit nepenaun KBAHTOBOM MHPOPMALMM
Ha GOMbLUME PACCTOSIHMS, KOTAA HEOOXOAMMO MCMONb30BATh,

HANpuUMep, NOBTOPUTENU ONa nepenayn AAHHbIX MO OnTuye-
CKOMY BOMOKHY. B 3TOM cnyuae u nosTopuTenu Takxe mOmx-
Hbl 6bITb KBAHTOBbIMM. BO3MOXHO nu 310 M paboTaer nu
Bawa nobopatopus B 5TOM HANPABAEHMME

Pasymeetcs, npobnema KBAHTOBbIX MOBTOPMTENEH M KBAH-
TOBOW MOAMATU — OAHA M3 LEeHTPAJbHbIX B KBOHTOBOM CBSI-
an. OpHa w3 rpynn B Hawei nabopatopun (pykoBoaMTENb
C.C. Crpayne) HenocpeacTBeHHO 3aHMMAETCA STOM 3a4a4EN.
Mbl XOTUM MOCTPOUTH KBOHTOBbIN NnoOBTOpPUTENL HA OCHOBE
OIMHOYHbBIX OTOMOB B AMMOSLHOM MMUKPOSOBYLIKE. DTO CPAB-
HUTENbHO HOBAS AEATENbHOCTb, OAHAKO 34 [BA C MOMOBUHOI
rooa Mbl HQYYUNUCb NPUTOTABIMBATbL OOMHOYHbLIE ATOMbI pPYy-
OUaMA B HYXXHOM COCTOSIHWM, YAEPXMBATL €0 OTHOCKTESb-
HO [LONroe BPEMS M 3AMUCHIBATH/CYUTHIBATL MHPOPMALMIO
NPy MOMOLUKM yNpasnsiowmx ontudeckux nonen. [lapan-
nenbHO Mbl PaBOTAEM HAQL CO30AHWMEM 3MIEMEHTOB TBEPAO-
TEeNbHbIX KBAHTOBbLIX PErnMcTpoB B CNEeUMANIbHbIX KPUCTANIAX
C PEmKO3EMENbHLIMU MPUMECSIMM — COBMECTHO C TPyNnoit
npod. C.A. Mouceesa u3 Kasanu.

HH: Kakosbl kommepueckme nepcnekTvBbl KBOHTOBOW CBA3M
y Hac B cTpane? Ectb nn y Bac m Bawux cryaeHtos uHTepec
K 3TOMy, UMES B BMAY CO3AAHME T.H. spin-off komnanmi u T.n.2

Pasymeertcs, KOMMepuye-
CcKkune nepcnekTuBbl eCTb,
HO HO MOWM B3Mnsg, >TOM
[eATeNIbHOCTbIO OOJIKHbI
3QHUMATBCA  CMEUMANbHbIE
NOAPA3AENEHUs, KOTOPbIE
ABNAOTCA  MHTEPhERCcamm
MEXMY YYEHBIMM U  PblH-
kom. Bce-taku mel, npexae
BCETO, y4ebHO-Hay4HOoe
yypexmneHme u OCHOBHOWM
30404en ABNAETCa  BOCMMU-
TAOHME  KBANMUPUUMPOBAH-
HbIX Ka@pOB (B TOM uucne
M Ona HAc) M NposeaeHue
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HOYYHbIX MCCNEAOBAHMIA HQ BLICOKOM ypoBHe. Pesynbratom
TAKOTO CMMBMO3Q M CTAHYT MPUKIAAHBIE U KOMMepYeckue
paspaboTku, HO, NOBTOPIOCK, 51 GonblE BUXY Na6OPATOPUIO
B KauecTBe GyHOAMEHTANBHOIO OCHOBAHMSI 3TOM BAXHOM ae-
ATENbHOCTMU.

HH: lNMomumo keaHTOBOM cBA3M Bbl Takxe 3aHmMmaeTech mc-
CNefoBAHMSAMM MO  OMNTMYECKMM KBAHTOBBIM BbIYMCIIEHUSIM.
Y10 3TO TOKOE M KAK 3TO BO3MOXHO MPOBOAMTb KBAHTOBLIE
BLIYMCIEHMA C OBbIYHBIMM STEMEHTAMM ONTUHECKMX CXEM TUNA
3epkan, npenomnsiowmx nnactHok M T.4.2 Kakosbl spech
YCrexu v NepCreKkTUsbI?

[eiicTButensHo, y Hac B na6opaTOpUM ABE TPYMMbl 30HU-
MQIOTC pelleHMem 304041 O CO3LAHMM KBOHTOBOTO CUMY-
natopa. O geaTensHoCTH OAHOM FPYMMbl f YXe YNOMSIHYN B
KOHTEKCTE CO3[0HWS KBAHTOBLIX MOBTOPUTENEN — pPEYb UOET
O MOLENU HEUTPAsbHLIX ATOMOB B JIOBYLUKAX. 1AKAS CUCTE-
Ma SBNAETCH PEaMCTUYHBIM KAHAMLATOM HA MOCTPOEHUE
KBAHTOBOrO CMMYNSTOPA W, BMOCNEACTBUU — KBAHTOBOTO Bbl-
UUCIIUTENBHOTO YCTPOMCTBA. KBAHTOBLIM CUMYNSTOP peliaeT
OLHY MM HECKONBKO KOHKPETHbIX PACYETHBIX 30404, CBA3AH-
HbIX, HONPMMEP, C HOXOXAEHUEM DHEPTETUHECKON CTPYKTYPSI
MHOTOQTOMHbBIX MOSEKYTI.

lpyras rpynna (pykosoamtens M.B. [OpakoHos) sanumaeTcs
304QY0MM CHHTE3A BOSTHOBOAHbLIX CTPYKTYP B AMINEKTpUYE-
ckMx MaTpuuax. MIMEHHO Takue CTpykTypbl (Mpambie M M30-
FHYTbIE BOTHOBOfbI, CBETOAENMTENU, MHTEPPEPOMETPbI) ABNS-
0TC 6A30BLIMK AN NOCTPOEHMUSA T.H. NIUHEAHO-ONTUYECKOTO
KBAHTOBOTO CHMYNSTOPQ.

Booblue, nMHeiHo-onTMYEeCKUn KBAHTOBbIM KOMMLIOTED 30HU-
maeT 060cobreHHoe MECTO B psaay GuaMYecKux nnaTdopm
4NS peanu3aumm YHUMBEPCANbHOrO KBAHTOBOrO KOMMbOTEPA
WK KBAHTOBOTO CUMYMSTOPA, NOCKOSMbKY, BO-NEPBLIX, B OT/U-
uMe OT OCTASbHbLIX CUCTEM KBAHTOBbIE COCTOSIHMSI CBETA CNa-
60 NoABEPXEHbI AEKOTEPEHUMU U CYLLECTBYIOT SbdEKTUBHbIE
METOdbl ee MOoAABNEHUs, O BO-BTOPbLIX, ONTUYECKME DOTOHbI
ABNAIOTCH YHUBEPCANbHBIMU HOCUTENSIMU MHDOPMALMM Npw-
roaHbIMM Kak ana o6paboTku (Hanpumep, peanuaaumm anro-
PUTMOB BBIYMCAEHUI), TOK M ANs NEPeaaUn MHpopmaumm — B
TOM 4YMCIIE M NO KBAHTOBBIM KAHANAM CBA3U — OB 3TOM 2 yXe
rosopun. OCHOBHBIMM NPOBReMamMu 4N Peanmu3aumu ONnTH-
4ECKOro KBAHTOBOTO KOMMbLIOTEPA SIBASIOTCH OTCYTCTBME -
dEKTMBHBIX OAHODOTOHHBIX MCTOYHMKOB, OTCYTCTBME dddek-
TUBHBIX OAHOMOTOHHBIX AETEKTOPOB C BLICOKOW KBAHTOBOM
3PHEKTUBHOCTBIO M BEPOSTHOCTHBIN XAPAKTEP ABYXKYOUTHbIX
ONTUYECKUX reiTOB, OBYCIOBNEHHbIM MANON BEMMYMHON (He-
FIMHENHOM BOCMPUUMUMBOCTH) B3AUMOLENCTBUSA OAMHOUHBIX
$OTOHOB APYr € APYrom. DU Npobiemsl TaK MM MHAYE pe-
WAKTCA M eCTb HOAEXAA, YTo B Bmmxanwune 1—2 roga mbl
nonyuYum u 3dbdekTusHble OLHODOTOHHBIE MCTOYHWMKM, M HO-
BblE MATEPUASEI C BBICOKUMW 3HAYEHUSAMM COOTBETCTBYIOLLMX
BocnpumnmunsocTein. Haunbonee cnoxHoi npeacrasnsercs
npobnema MNOCTPOEHUs KBA3UAETEPMMHUCTUUECKOTO KBAH-
TOBOrO remnTa.

HH: B Bawei nabopatopun ycnewrHo paboTtaeT GonbLioi
oTPAA CTYAEHTOB, ACMUPAHTOB M MONOAbIX COTPYAHMKOB. Kak
Bam ynaetca npueneds ux k pabote B nabopatopum, Ects
N KOKME-TO CEKPEeThIC

YDOBeHb noAroToBkKM CTYAEHTOB, KOTOPbLIE MPUXOOAT K HAM,
O4Y€EeHb pOSHbIIZ. KOHGQHO, LAaNneKo He BCe CTYLAEeHTHI CNOCOBHHI
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pasobpaTbes B cneunduke TemaTik nabopaTopuu, xoTs Obl
NOTOMY, YTO OHW HEe MPOCAYLIANM COOTBETCTBYIOLIME CrELM-
QnbHbIE KYpPChl — $ AymMato, 310 obwas npobnema Ha ¢usbda-
ke npu dbopmynupoeke 3agad ana crygentos. Kpome Toro,
MHOTOA OHM “3aPAaKeHb” TEM MOMYNUCTCKUM MATEPUATIOM,
KOTOPbLIM B U3BbITKE NPEACTABNEH B MHTEPHETE M MACC-Meana
no Teme keaHTOBOM 0b6paboTke mHbopmaumn. M specs, Ha
MO B3rnsan, BAXHO, ‘-ITO6bI CTYyOEeHT OKA3ancd BOBNEYEHHbIM
B HAYYHYIO LEATENbHOCTb C CAOMOTO HAYANA M MOCTUran ee
HIOQHCHI HO XOmy, T.e. B npouecce pabotsl Ha ycTaHoske. Bo
BCAKOM CIlydae, TaK MPOUCXOAUIO C BOMbLUMHCTBOM Tex pe-
BT, KOTOPbIE MPOLWM Yepes Haly NabopaTopuio U B UTOre
OCTANUCb C HaMM. Hukakmx gpyrux “cekpeTos” Her...

HH: Buaumo 310 Takxe TpebyeT CyllecTBeHHbIXx GUHAHCO-
BbIX MCTOUHUKOB Af1st Noagaepxku pabotsl nabopaTtopun 1 ee
COTPYAHUMKOB, MOLENUTECh CBOMMM PEeLenTamu “BobbisaHmMs”
GUHOHCMPOBAHMS B peanusax coBpemerHon Poccum.

Koneuno, matepuansHoe obecnedernne Takon BGONbLIOH
nabopaTtopun — OuYeHb 3ATPATHAS BELlb M, LEHCTBUTENb-
HO, MOMUCK MCTOYHMKOB BUHAHCUMPOBAHMS PACCMATPUBAETCS
KOK BOXHQOS M HEOTbEMNEMAs YACTb HOLLEW OEeATEeNIbHOCTU.
HasepHoe, knioyesyio pofb 34eCb MrpaeT penyTauus — M
HAQY4YHAA, 1 nejarornyeckad, 1 OpPraHM3aumMOHHAA — Mbl CTA-
PAEeMCsl HE HAPYLIATL CBOM 0BELaHms M 4enaTb TO, MOL YeM
MOAMMUCHIBAEMCSA. DTO HE MPOCTO, HO, MOXOXE, APYrUX BAPU-
QHTOB MPOCTO HET — KAaK npu paboTe HAA YMCTO HAYYHbBIMMU
NPOEKTAMHK, TAK U B PAMKAX CNeunarnbHbIX TEMATUK.

HH: B Mockosckom yHuBEpCHTETE KOK HWM B OAHOM LPYrOM
yuebHOM 3aBegeHun B Poccum orpomHoe 3HaueHue umeert
HOYYHQS LUIKOMA, B KOTOPOM BBEIPOC TOT WMAM MHOM YYEHbIN,
ero yumtens unm yuntens. Kakoe sHauyeHue 3TO MMmeeT ans
Bac nmuHo v k1o Baw Yuutens/yuutens? MNpususaete nu Bel
TPAAMLMM STOM WKOMbI yxe Bawum yuerukame

KoneuHo, orpomHoe 3HaueHue umeeT “Bocnutamue” — 3TO
OBCTAHOBKA B HAYYHOM KOSMINEKTWMBE, KOTOPAA CO34ABANACH
AECATUNETUAMU CUIIAMMU TAKMUX YUUTENEN, MHOTHX M3 KOTOPbIX,
K COXQNEHMIO, C HOMM yxe HeT. bes Takmx “nnaHok” Huuero
66l He nonyymnocs. [na mexs, 310 npexae scero AnekcaHap
Hukonaesnu Menun n asua Hukonaesmu Knbiwko, koTopeie
no npasy sensioTcs ocHosaTtenamum LLkonsl ksaHTOBOM ONTU-
KW, NMPU3HAOHHOM BO BCem mupe. Lonroe Bpems Hawy kade-
opy Bosmasnsan Jleonunn Bennamunosmu Kengpiw, koTopsii
CYUMTAN KBAHTOBO-OMTUYECKOE HAMPABAEHWE MPUOPUTETHBIM
M OYEHb CMIIBHO MOMOTAN HAM W MOAAEPXMBAS, KOrAA 3TO
6bino Heobxoaumo. HasepHoe, OCHOBHOM MPUHUMM, KOTO-
Pbi, § HOLEKOCh, MepeLen OT 3TMX YuuTenen, 3anoXeH B
NoHATUM “konnera” — T.e. NONHOMPABHLIA HAYYHbIM NAPTHEP,
HEe B3MpPas HA BO3PACT U peranuu. KoHeuHo, u B Hay4HOM
cpene ecTb QBTOPUTETbI, HO MPMHUMMLI HAYYHOM AMCKYCCUM
NPeanonaraioT PABHOMPABKUE HA BbICKA3LIBAHWE M BLICITYLUM-
BAHME MHeHMs konner. 9 Hapelock, 4To U Mmonoapie pebarta,
KOTOpPbIE KOTAA-TO 3AKOHYMIM HALLY Kadbeapy, Cenyac Bbpoc-
M M COMM CTANM PYKOBOAUTENAMM rpynm, ByayT AOCTONHBIMM
NPOAOIXKATENAMU STUX TOAAMLMIA.

HH: Baom nosenocs noctatouHo ponro paboTaTs 34 rpaHm-
uert, 8 Tom uncne n 8 CLUA. CpaBHuBas ypoBEHb HOYYHbIX
nccnenosanmit B MY m tam, Tak ¢ kasate no fambyprckomy
CYETY, YEMY Mbl LOMIKHbBI YUUTLCS Y HUX M OHM Y HOCS



9 He cuuTalo, UTO B Tex mecTax, rae s pabortan 3a pybe-
XOM, BbIN KAKOM-TO OCOBEHHO BLICOKMI HAYYHBIA YPOBEHb MO
CPaBHEHMIO C Tem, 4To ecTb B MIY; B TOM uncne u no ypos-
HIO NpubopHoro obecneyeHus — CerofHs Hawa nabopaTo-
pUst SKMMMPOBAHA HE XYXEe MHOMUX BEAYLUMX 30pyBexHbIX.
BaxHO TO, 4TOBBI MONOAON HAYYHBIN COTPYAHMK Obif BCELENno
30HAT HAYYHOM PABOTOM — 3TO OYEHb BAXHBIA KPUTEPMIA
HAY4YHOM feaTensHocTH. To, Yero He XBATAET y HAC — JONro-
CPOYHOCTU HAy4HbIX [TpOrpamMm 1, oTCIOAA NMOHWMAHUS TOTO,
4TO TBOS [AEATENbHOCTb HAXOAMTCS B PycCfie CTPATEernyecko-
rO PA3BUTHA KAKOTO-TO HAMPABMEHMs. 9 OYeHb NPUBETCTBYIO
¢duMHaHCMpOBAHME “NO NMpoekTam’, Koraa u WTAT, U COOT-
BeTCTBYIOWEee obecnedeHne GOPMUPYETCS MOf KOHKPETHBIM
NpoekT — paxe B npeaenax opHon nabopatopun. Ho 6ena
COCTOWT B TOM, YTO KOTAA MPOEKT YCMewHO 3aKAHYMBAETCS,
TO HOKOMMNEHHBIM NOTEHUMAN HEOBXOAMMO MCMONb3OBATL AN
peLleHUst OYepesiHbIX 30404, O 3TO HEBO3MOXHO MO MPUYMHE
OKOHYOHMS dUHAHCHPOBAHMA. K TOMy e B Hayke O KBAHTO-
Bol 06paboTke UHPOPMALUM BOMBLWMHCTBO 30404 ABASETCS
AONrOCPOYHBIMU — 3TO 304AYM, KOTOPbIE MPU MPABUILHOM
OPraHU3aLMu JOMKHBI OPraHMYECKM NEPEXOAMTb K Cenyto-
WMM M B UTOTE MPUBECTM K MOCTPOEHUIO MOBAsbHBIX HALM-
OHQJIbHBIX KBOAHTOBBIX CETEN W/MNK MOCTPOEHMIO KBAHTOBbIX
KOMMBIOTEPOB/CUMYNATOPOB. A 3QYACTYIO TOKOTO MPOJOMKE-
Hua (PUHOHCMPOBAHUA) HET, M NIOAM BOMKHLI MckaTh cebe
AOCTOMHOE MECTO A1 MPOAOMKEHUA PABOTH HA CTOPOHE.
TakMx MeCT C COOTBETCTBYIOWMM duHAHCHpoBaHWem B PP
OYeHb MANO — 3TO, HOBEPHOE, OCHOBHOE OT/M4YME OT Pa3-
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BMTbIX CTPQH, FA€ OKOHYAHWE MPOEKTA BOBCE HE O3HAYaeT
KOHel, Hay4HoM kapbepbl. COOTBETCTBEHHO, YYMTLCH HOAO
OPraHM3aLmMM HAYYHOrO MPOLECCa, Y4TO MpeanonaraeT pe-
WeHMEe M KaapPOBbIX NPOBNEM B KOHTEKCTE CTPATErMYeckoro
MAOHUPOBAHMS HAYYHBIX TEMATUK.

HH: 510 uHtepsbio mbl Gepem y Bac 8 npengsepun Ha-
crynatowero 2017 Hosoro roga. Xenaem Bam u Bcem cry-
AEHTAM, OCMUPAHTAM M coTpyaHukam Bawein nabopatopum
YCMEexXOB M MPOLUBETAHMS B HOBOM o4y, HOBbIX MOEM, HOBbIX
oTkpbITHi U goctmkernit! Cnacubo.

1 Bam cnacnbo;)

OOH]I ITEPCIIEKTUBHBIX MCCIENOBAHNN, MI'Y I POCTEJTEKOM
YCIIEITHO VICIIBITAIVI CUCTEMY KBAHTOBOV KOMMYHUKA-
OV MEXXTY IBYMA TOPOOAMY MOCKOBCKOM OBJIACTU

B Mockosckoi 06nacT ycnelwHo 3aBepLmMamMch TPEXHEENbHLIE UCTBITAHWS OBTOMATUYECKOM CUCTEMBI KBOHTOBOTO pacCnpe-
nenenus kpuntorpadbuyeckmx knioyein™ Ha 6ase ctanaapTHbix nunui ceasu [MAO «POCTEJIEKOM»: mexny ropopamu 6bin
HanaxeH obmeH coobLLeHUAMM, 3aWNBPOBAHHBIMM C MOMOLLBIO KBAHTOBBIX TEXHOMOTMA.

KeaHToBas cBA3b BbING ycnewHo ocyuwlectsneHa mexay Ho-
rmHckom u [laenosckmm Mocagom HO ONTOBONOKOHHOM K-
HUM BAMHOM 32 KM.

Mo Mepe BHEAPEHWS STOM TEXHONOMMU OHA CMOXET UCMONb-
30BATLCA B CHepax, rae HeOOXOAMMA 3ALLMLLEHHAS CBA3b 4119
nepenaym KOHGUAEHUMANBHLIX AAHHBIX: HaNpUmep, B 6AHKOB-
CKOM cdepe, Ans ynpasieHUs KPUTUYECKMMMU TEXHONOornye-
CKUMU OOBEKTAMM, ANs AOCTYNA K MHGOPMAUMM B LEHTPAX
06pPAbOTKM AAHHBIX, O TAKXE B JIOKAMbHLIX M pacnpeneneH-
HbIX CETSIX OOMEHA KOHPUAEHUMANBHOM MHPOPMALMEH.
OCHOBHOM UEMbI0 WUCMBITAHMI  CTANA  AEMOHCTPAUMA BO3-
MOXHOCTH [ONTOBPEMEHHOM M YCTOMYMBON PABOTH CUCTEMBI
KBOHTOBOIO PACMPEAENEHMs KPUNTOrPadUUECcKUX KIloYei Ha
fa3e CTaHAAPTHOM MHPPACTPYKTYypbl. McnbiTaHus nokasa-
M, 4TO CUCTEMA CTABUILHO PaBOTAET HA OMNTOBOMOKOHHBIX
nunmax [MAO «Poctenekom» mexay asyms ropogamu Mo-
ckosckoi obnactu, Hormnckom u TMasnosckum Mocanom, B
NOMHOCTLIO ABTOMATUYECKOM PEXMME.

McnbITaHHOS CMCTEMA KBAHTOBOrO PACMpEeneHms Kioden
paspaboraHa nabopaTopuen KBAHTOBBIX OMTMYECKMX TEx-
HONMOTWI, yupexaeHHon cosmecTHo POHOOM nepcnekTus-

HbIX MCCNENoBAHMM n duanyeckum dakynstetom MIY nmern
M.B.JlomoHocosa. B nabopatopuu BeayTca McCnenoBaHus
MO HECKOSNIbKMM MPOPbIBHBIM HAMPABAEHUSAM B Chepe KBAHTO-
BOM 0BPABOTKM MHOOPMALMM, M yXKE MONYyYeH Psif Cepbes-
HbIX PE3YNLTATOB, B TOM YMCle MPUKIaQHOro xapakTepa. B
4acTHOCTH, B nabopaTtopun paspabotaHo obopynoBaHMe,
KOTOPOE MPU MOAKMOUYEHUU K LENCTBYIOLLMM BOIOKOHHO-OM-
TUYECKUM JIMHUSM ObecneunBaeT CBs3b TAPAHTUPOBAHHOM
CTOMKOCTH.

Pykosogutens nabopaTopuM KBAHTOBBIX OMTUYECKMX TEx-
Honormit MIY, uneH KOMUMCCUM NO NPOBEAEHMIO UCMBITAHWH,
npodeccop Cepreit Kynuk: «[MposeaeHHble UCMBITAHKUA MMe-
IOT MPUHLUMIUAIBHOE 3HAYEHUME AN PA3BUTMS BCEN OTPACIM
KBOHTOBbIX TEXHOMOTMI. B xome mcnbitaHuit Geinm npoaeMoH-
CTPUPOBAHBI «TPU KUTO» COBPEMEHHON KBOAHTOBOM CBA3M.
Bo-nepebix, ocylwecTsneHo pacnpeneneHue CUMMETPUUHBIX
kpuntorpaduueckux knoven s coorsetcteum ¢ [OCT. Pac-
NpeaeneHne KIodYei NpoUCXOaMIO B PEXUME KBAHTOBOW
CeTH, KOTAQ WAEHTUYHBIE KJIIOYM FEHEPUPOBANUCL Yy nap
aboHeHTOB no ux 3anpocy. Bo-sTopbix, KBaHTOBAOS CBA3L
OCYLLECTBAANACH MEXAY ABYMS KOHKPETHBIMM HOACENEHHbIMM
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nyHkTamm — ropopamu Mockosckor obnactu. B-tpetbux,
cnctema paboTaeT B MOMHOCTLIO ABTOMATUYECKOM PEXMME,
6e3 y4actus onepatopa.

Yuactue onepatopa TpebyeTca TONbKO Npu NEPBOM 3Anycke
CUCTEMbl U HACTPOMKE €€ OCHOBHbIX MAPAMETPOB, B 30BM-
CMMOCTM, HAMPUMEP, OT PACCTOAHUA MEXDY ABOHEHTCKMMM
nyHkTamu. Bce Tekywme 3nauenma napametpos paboTs
CUCTEMBI TECTUPYIOTCA M NOAAEPXKMBAIOTCA OBTOMATUYECKM:
CUCTEMA NOACTPAMBAET MX B 3ABMCMMOCTM OT KONebaHui
noKa3aTenei ONTOBONOKOHHOM nuHKMU. Bo Bpems ucnbitanuit
MCMOMb30BANCH KIMEHT-CEPBEPHbIM BAPUAHT CUCTEMBI, NO3BO-
ASIOLWMIA HE TONbKO AOBUTLCA €€ NONTOBPEMEHHOMN M CTABMNbL-
HOM PABOTHI, HO M MUHUMMU3MPOBATL CTOMMOCTb KIIMEHTCKOTO
yana. Knioun pacnpenensinmce mMexay UEHTPANbHbIM cepse-
POM M HECKONBKMMM KIIMEHTCKUMM Y3IIAMM: NOCNEA0BATENEHO
nonyyaemble HAO PA3NMUYHbBIX Y31AX, KIIOYKM CreunanbHbIM 06'
PA30M CUHXPOHM3MPYIOTCS, 4TO NO3BOMSET BCeM ABOHEHTAM
HANPAMYIO OBMEHMBATLCH COOBLLEHUAMM, 3ALNPPOBAHHBIMM
B COOTBETCTBMM C POCCHACKUM HOALMOHAMbHBIM CTAHAAPTOM.
Cerogra cuctema obecneunsaeT kpuntorpaduyeckmne CBOM-
cTBA, yaoeneTsopsawowme Tpebosarnmnam TOCT 28147-89.

3amectutens HavanbHuka ynpasnerus Lentpa @CH Poc-
cuu, unen-koppecnonaeHT Akagemmn kpuntorpadum Poccui-
ckoit Depepaumnm, YneH KOMUCCHMM NO MPOBEAEHMIO WMCMBLITA-
Huit Anppein Koponbkos: «Crctema, B cocTaBe KOTOPOM €CTb
CEepBEPHAs CTAHUMA C BO3SMOXHOCTBIO KOMMYTALMM MEXY

32 KIMEHTCKMMM Y3NAMM, MCMONb3YET OPUMMHAMbHBIA OTede-
CTBEHHbIM NMPOTOKON Nepeaayn AaHHbix. Ero kpuntorpaduye-
CKOsi CTOWKOCTb MO3BOMIAET TEHEPUPOBATL KITIOUYM, MOAXOLA-
Wpe ANS MCMONb3OBAHMSA B COBPEMEHHBIX M MEPCNEKTUBHBIX
annapaTHO-NPOrPAMMHBIX  CPEACTBAX KPUNTOrpadUUecKoit
3ALWNTE UHPOPMALMM OTPAHUYEHHOTO [OCTYNAY.

[MaBHLIN QPXUTEKTOP NO CTpATEern 6€30NACHOCTH CETEBbIX U
obnaunbix pewennit NMAO «Poctenekom», unen kommccmnu no
npoeenexuio ncnoitanunit Mycnnm Mepxnymos: «[lemoHcTpa-
UM LONTOBPEMEHHOM PabOThl CETEBOrO BAPMAHTA CUCTEMBI
KBAHTOBOIO pacnpefeneHus kniodei, paboTaioen Ha WH-
dpPACTPYKTYPE CTAHAAPTHLIX BOMOKOHHO-OMTUYECKMX JTMHMM
CBA3M M COOTBETCTBYIOUEN BCEM TPEBOBAHMAM MO KPMUATO-
rpacuryeckon CTOMKOCTH, nokassbieaeT, uto B Poccun cospa-
Hbl YCITOBUA ONA BHEOPEHUA 3TOM TEXHONOTUMY.

Cnpasouro:

Kpuntorpadpuueckuii Kawo4 — 3170 N0CnefoBATENLHOCTb YMCEN Onpe-
OENEHHOM AMMHbI, CO3AAHHAs Ans wudposaHus nHdopmaumn. KeaHtosoe
pacnpepenexnne Kmnovyen — 3TO HOBASI TEXHOMNOMMS, KOTOPAS PeLlaeT OfHY
13 OCHOBHbIX 30404 KPUNTOrPAGKMM — rAPAHTUPOBAHHOE HA YPOBHE dyH-
NOMEHTANbHLIX 30KOHOB NPMPOAbLI paAcnpeaeneHne KoyYen mexnay yaa-
NIEHHBIMM MONb30BATENAMM MO HECEKPETHbIM (OTKPBITHIM) KQHANOM CBA3M.
[TocTosHHOS M OBTOMATMYECKAs CMEHA KIOYeH npu nepepaye Kaxmporo
COOBLLEHMS NO3BONSET PEANM30BATL CTONKOE LNPPOBAHME B PEXUME Ofi-
HOPQA30BOro «WMPPOBAOKHOTAY: HO CErOAHALIHMMA LEHb 3TO €ANHCTBEHHbINA
BUA WKMIPOBAHKUA CO CTPOTO AOKA3AHHOM KPMUNTOrPAGUUYECKON CTOMKO-
CTbtO.

MTY [IOATBEPOMII CTATYC OJJHOI'O M3 IVUIINX BY30B MIPA
[10 BEPCUI PETMHTIA QS WUR

6 centsbpsa 2016 ropa onybnmkosaH [Mo6GANbHLIM PERTUHT

yHueepcutetoe QS World University Rankings 2016/17,

B KOTOPOM MPEACTABMIEHbI BEAYLLME MUPOBLIE BY3bl.

Mockosckuit rocyaapcTeeHHbiit yHusepcuteT nmenn M.B.J1o-
MOHOCOBQ BHOBb CTQS NlydLMM B POCCHM, COXPAHMB NO3ULMIO
npowroro roga — 108-e mecto B mupe. MNpu 3Tom dusnue-
CKui GaKkynsTeT 3aHUMAET 27 MeCTO, NMOAHABLUMCH B PENTUH-
re ¢ 36 mecta. Bcero anga BknioYeHMs B PEUTUHT B STOM rofy
6bimn pacemotpersl 3 800 yrusepcuteTos, M3 kotopbix 891
BOLUMM B CMMCOK, YTO Ha 25 yHueepcuteTos Gonblue, Yem B
2015 rony.

«MTI'Y B ouepenHoit pas NOATBEPAMI NMMAMPYIOLLME NO3MUMM B
YCNOBMAX BO3POCLIEN rMoBANbHON KOHKYPEHUMM, 0COBEHHO
CO CTOPOHbI BLICTPOPA3BUBAIOLMXCH YHUBEPCUTETOB A3MAT-
ckoro permoHa. B 2016 rogy mMbl TPQAMUMOHHO YAyYLWMAK NO-
3UUMKM B KATErOPMAX “MHEHMS SKCMEPTOB M3 OKALEMMYECKOM
cpens” (Academic Reputation) u “penytaums sysa cpeau
pa6otonatenei” (Employer reputation), kotopsie asnstoTcs
OCHOBHBIMM MOKA3ATENAMM PABOTH YHUBEPCUTETA, MMEHHO
3TU KPUTEPMM OMNPEENstoT KQYECTBO NPEnofaBaHMA B By3e M
YPOBEHb MPOBEAEHNA HAYUYHBIX MCCENOBAHMIA. TAKXE B 3TOM
rOAy Mbl YCMEWHO MPOBENM MPUEMHYIO KAMNAHUIO MO Mpu-
B/IEYEHMIO MHOCTPAHHbBIX YHALLMXCS, YTO ABASETCA XOPOLLMM
30[1eN10M Ha Byayllee,» — NPOKOMMeHTUpoBsan pekTop MIY
umenn M.B. JTomorHocosa akagemuk B.A. CanosHuumit.

© QS Quacquarelli Symonds 2004-2016
http://www.TopUniversities.com/
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QS World University Rankings — 3T0  exerogHbiil  penTuHr  nuru
NYYLIMX  YHMBEPCUTETOB  MWPA, KOTOPLIM  SBASETCS, NOXAnyW, Of-
HMM M3 COMbIX WM3BECTHbIX W YBOXOEMbIX PEWTUHIOB B CBOEM pofe.
QS World University Ronkings ®, COCTOBAEHHbIN AHOAUTUMYECKMM OTAe-
nom QS Intelligence Unit npu TecHom coTpyaHMUECTBE C MEXAYHAPOAHbBIM
KOHCYNbTATUBHBIM COBETOM, COCTOSLLUMM M3 BEAYLUMX YYEHbIX, OH LUMPOKO
MCNOMb3yeTCa ABUTYPUEHTAM M CTYAEHTAM, CMEeUManMCTaM YHUBEPCUTETOB
W NPABUTENLCTBAMM BO BCeM Mupe. Llenbio peiTuHra sensetcs npusHaHue
YHUBEPCUTETOB, MHOFOCTOPOHHUMM OPraHmn3auMamu u obecnedenmne cpas-
HEHWS WX AOCTUXEHUN C APYIMMM BY3AMM HA rMo6ANbHOM ypOBHE, B TOM
yncne U C YHMBEPCUTETAMKM MMPOBOTO KNACCA.

Kniouesble dakTbl U undpb:

B penyTtaumoHHeix onpocax skcnepTtoe Geino cobpano 74 651 oteetos
npeacrasuTenei HayuyHoro coobuwectsa n 37 781 otsetoe pabotopare-
nen, 4To aenaet 06a UCCNefOBAHMS KPYMHENLMMIM B MUPE B CBOEM POJE.
[na Bknodenns B peiTuHr B 3Tom rogy 6einn paccmotpersl 3 800 yHusep-
cutetos 1 891 Bownun B cnucok, 4To Ha 25 yHueepcuTeTos Gornblue, Yem
8 2015 rogy.

Beinu npoananuanposarsl 10,3 MaH cTaTed, NponHAEKCUPOBAHHLIX 6MGAK-
omeTpuueckoi 6aszoi namHeix Scopus / Elsevier, 6uino paccmotpero 66,3
MIH uuTaT (cHusunocs o 50,4 MAH uMTAT NOCNE UCKIIOYEHUS CAMOUMTH-
poBaHMs).

HanomHum, 4to cymmapro ¢ 2012 ropa MY umenn M.B.Jlomo-
Hocosa nogHsncs B peituire QS World University Rankings Ha
8 nosuuun seepx.
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MTY — EMVMHCTBEHHBI POCCUCKW BY3,
BOIIENIIVI B TOII-200 PEMTUHTA THE WUR 2016/17

21 cents6pa 2016 rona 6putarckmit xypran Times Higher
Education ony6nukosan pesynstatel 13-ro BCEMMPHOro
p3HkuHra yHmsepcutetos (THE WUR 2016/17).

MIY umenn M.B. JlomoHnocosa sansn nuampytowme nosu-
umm B pentudre THE v epmncTBeHHbIN cpemn poccuitckmx
sysoe sowen B T0n-200. YHuusepcutet saman 188 mecro,
dusmyeckmin pakynster MIY — 66 mecto. Bys coxpanmn
MOMPYIOLLME MO3WUMM B MUPE B OLeHKe O0Bpa3oBATENbHOM
nestensHoctu (Teaching) — 26-e mecto, a Takxe nuanpyio-
WME NO3ULMM B OLEHKE HAYYHBbIX MCCNEfOBAHMM, BELYLUMXCS
B Byse — 65-e mecro.

AbconoTHbie nokasatenn MIY no kpuTtepuam peinTmHra B
LENOM YBENMUMINCE 30 MCKIIOYEHMEM OBYX OLEHOK, OTPa-
XAIOLMX YPOBEHb GUHAHCMPOBAOHMA BY3A MO CTATbE HAYY-
HblE MCCNEefOBAHMA M GUHAHCUPOBAHWME CO CTOPOHbLI MPO-
MbILLAEHHOTO cekTopa. HecmoTps Ha pocT duHaHCHpPOBOHMS
okono 20% B pybnax No CPABHEHMIO C NPEabIAYLMM TOA0M,

BOM 3KBMBOJEHTE WM HA 3TW MOKA3ATENM BAMSET M3MEHEHME
Kypca pybns, — NPOKOMMEHTUPOBAM PE3YSLTATH PERTUHI
pektop MIY akapemuk B.A. CaposHuumin. — Mockosckui
yHuBepcuTeT ynydwun no cpasHenuto ¢ 2015 rogom ceowm
nokasartesnu, eknodas duHaHcuposaHue B pybnax. Kpome
TOrO, Y HAC YNyYLIMAMCb MOKA3ATENMU MO COOTHOLIEHUIO YMC-
N0 UHOCTPAHHBIX COTPYAHMKOB K OBLLEMY YUCITY COTPYLHUKOB
YHWBEPCUTETA; MO KOMMYECTBY HAYYHLIX CTATEN B COABTOP-
CTBE C MHOCTPOHHBIMKW OBTOPAMM; MO KONMYECTBY MHOCTPAH-
HbIX CTYLEHTOB W ApYyrMe nosuumu. B uenom, xouy oTmMeTuTs,
POCT KQYECTBA HAYYHbIX MCCNEAOBAHMM, BeyLmxcs B Poccuu
KOK 30 CYET MPOLOMKEHMS TFOCYAAPCTBEHHOW MPOrPAMMI
no NMOALEPXKKE MErarpaHToB, O KOTOpoit 3assun [pesunaeHt

Poccuiickoint Peaepaumm Bnagumup Mytue, a takxe apyrux
MEXAHU3MOB MOAAEPXKKM HAYKM, M, CNEAOBATENBHO, KOYECTBA
OBPA30BAHMS B LENOMY.

POCCUICKME YHUBEPCHTETH MOTEPSAM B 3TUX MO3MUMAX MPM
nepecyeTe HA BHIPOCWUI KypC gonnapa (npu pacyetax 2016
ropa 6epetca kypc gonnapa sa mai 2015 ropa, a 8 2015 —

3a mait 2014-oro).

O peittunre

B 3}:OM rogy 6bino panxuposaHo 980 yHusepcutetos. D10 Ha 180 Bysos
Gonble, yem B npownom roay. Pertunr THE WUR crpoutcs Ha ocHose
13 nokasartenei, CrpynnMpoBaHHbIX B MATb KATETOPMit: 06pA30BAHKE, HA-
YYHO-MCCNenoBaTensckas paboTa, UMTMPYEMOCTb, MHTEPHAUMOHANM3ALMS,
nHHoBaLMK. B aTOM ropy nuaepom okasanca KanupopHuickui TexHonoru-
uecknit uuctutyT (CLUA), sBTopoe mecto sanumaer Okcdopackmit yHusep-
cutet (Benukobputanus), Tpetbe mecto — y CTaHdpopackoro yHusepcuteta
(CLUA), uetsepToe — y Kembpuaxckoro yHusepcuteta (Benmkobpuranms).
Matepky nuaepos 3ambikaeT MaccadyceTckuii TeXHONOTMYECKUI UHCTUTYT

(CLLIA).

«MTI'Y 3ansn nupgmpyrowme nosuumu B peittudre THE v egmn-
cteenHbit Bowen B Ton-200 cpeam poccuiickmx By3os. Mul
COXPAHMIM BLICOKME MO3ULMKM B MMPE B OLEHke 0BpasoBa-
TENbHOM AEATENbHOCTM, O TAKXE y HAC XOPOLIME MNO3ULMM
B OLUEHKE HAY4YHbIX MCCNEeNoBAHMM, Bemylimxcs B By3e. Peii-
minr ot Times Higher Education Gonee cnoxHeii ons
POCCUICKMX BY30B MO CPOBHEHMIO C APYTUMU MUPOBBIMM
PEATUHIOMU. B 4QCTHOCTM, B HEM MPUHMMAETCA BO BHUMO-
HUE (GUHAHCUMPOBAHUE WCCNENOBAHMIt B By3e B [ONNAPO-

A, AT

{A)isz==& MY BOUIEJ B COTHIO JIYYIIMX BY30B MVIPA-2016

g UNNVERSITIES

15 asrycta 2016 rona 6binnM 06bABAEHB PE3YNLTATE MEXAYHAPOAHOTO AKaaEeMM-
4ecKoro penTuHra yHueepcutetos mupa (Academic Ranking of World Universities
2016), noarotosnexHoro LleHTpom uccnenosarms yHMBEPCUMTETOB MUPOBOTO KNACCA
(CWCU) Akapemun soiciiero obpasosanms LLlanxaiickoro ynusepcuteta Lizso Tyw.
Mockosckuit rocynapcTeerHbiit yHusepcuteT umenn M.B. Jlomornocosa 3anan 87-e
MECTO B PEWTUHIE JyuYllMX BY3OB MMPQ.

Akagemuueckuint pentuHr yHusepcutetos mupa ARWU coctasnsieTcss Ha OCHOBAHMM
WeCTM OBBLEKTUBHBIX MOKA3ATENEN, O MMEHHO: SKBUBASIEHTHOE YMCIO BbIMYCKHUKOB
By3a, nonyunslumnx Hobenesckyio mnn Ounacosckyio NPEeMMIO, SKBUBANEHTHOE HMC-
no npenopasaTenei Bysa, apnsowmxcs naypeatammn Hobenesckon unm Punpcos-
CKOWM MPEeMMH, Yncno Hambomnee Y4aCTO LUTUPYEMbIX UCCNERAOBATENEN BO BCEX Che-
PAX HAYKM MU TEXHWUKM, SKBUBANEHTHOE YMCIO CTATEMN, ONyBNMKOBAHHBIX B XYPHANAX
«Nature» n «Sciencey, konnyecTso ctaten, BkmoyeHHbx B MHaekcol Science Citation
Index — Expanded (SCIE) u Social Sciences Citation Index (SSCI), a Takxe cpegHui
noKa3aTeNb AEATENLHOCTM MO BCEM MPEablayLLMM NOKA3ATENSM M3 PACYETA HA Of-
HOrO YNIEHA NPENOAABATENLCKOTO COCTABA.

B otbope 2016 rona yudactsosanu 6onee 2000 yHuBepcuTeTOB, OOHAKO B PAKTH-
ueckuit penturr sownn 1200 yuyebHbix 3aseperuit, a onybnukosano 500 nyuimx
BY30B MMPQ.

HOBOCTW HAYKW
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MI'Y 3ansan tpetbe Mecto B Times Higher Education BRICS &
Emerging Economies University Rankings

Kpome mobanbHoro peituHra yuusepcutetos U.S.News
EXerofHo nybnukyloT perTuHru no 22 npepmeTHbim obna-
CTAM.

[loctatouHo pacnpoCcTpaHeHs! Cyuyau, KOraa YHUBEPCUTETSI,
Y KOTOPbIX CYLLECTBEHHO PA3BMUTO TO WM MHOE MPEAMETHOE
HOMPaBNEHKWe, NONAAQIOT B COOTBETCTBYIOLME NPEAMETHbIE
PENTUHIM, HO OIHOBPEMEHHO C 3TUM OTCYTCTBYIOT B O6LIEM
penturre Best Global Universities. B paccmatpusaemsiin
BHIMYCK NpeameTHbix peiTuHros sowmu 104 yHueepcuTeTa,
HEe NpeacTasneHHsbix B robonbHom pentuHre (ana Poccuu

MockoBCKMit yHUBEPCUTET 3QHAN TPETEE MECTO B PENTUH-
re Times Higher Education BRICS & Emerging Economies
University Rankings. B pelTuHr, cocTasneHHblit xypHanom
Times Higher Education Ha ocHose 13 uHamkatopos, so-
wnu 300 By3os, M3 koTopbix 24 By3a npeactasnsior Poc-
cHio.

«DTOT PENUTUHT OTPAXAET PAL 3HAUMMBIX Ans MockoBcko-
rO YHMBEPCUTETA MoKasaTenei. 10 M 0BPa30BATENLHAS
COCTOBASAIOWAS, M HAYYHO-MCCNEAOBATENbCKAN OesATeNb-
HOCTb, M TPAHCHEP 3HAHMI, O TAKXE YPOBEHb MHTEPHA-
LMOHANM3ALMM CTYAEHTOB U HAYYHO-MPENOAABATENLCKOTO
coCTaBA. ThiCAUYM CTYAEHTOB, ACMUPOHTOB M COTPYAHMKOB
MTY BoBneueHbl B HOYYHO-MCCNEROBATENLCKYIO U MHHOBA-
LUMOHHYIO AEATENbHOCTb, OHU AENAIOT 3HAYUMBIE OTKPLITHS,
PACTET YUCNO HAYYHBIX MYBAMKALMIA», — NPOKOMMEHTUPO-
Ban pesynstatsl peituHra pektop MY B.A. CanosHuumi,

[leBATb pOCCUICKUX YHUBEPCUTETOB
BOLLJIN B IpeJMETHbIE PETUHIU
JIYYIINX I7T00ATbHBIX YHUBEPCUTETOB
U.S. NEws - 2017

Poccuiickne yHuBepcuteTsl yaadHo npossunu cebs B8 npeamer-
HbIX PEMTUHTaX nydwmnx rnobanbHbix yHusepcutetos U.S. News
— 2017: ux KONMYecTBO [O AEBATH (MO CPABBHEHMIO C YETLIPbMS
YHBEPCUTETOMM, GUIYPUPOBABLLMMM B MPOLLIOTOAHEM BbIMYCKE).

Takosbimu ctann MUCuC, BLUD u CII6MYMetpBenukuii).
Ot™meTtnm, uto yHueepcutetsl Apmerun, [pysumn u Ypyrsas
NPUCYTCTBYIOT TONBKO B MPEAMETHbIX PENUTUHIOX.

B nocrnepHem Bbinycke npesmeTHbIX PENTUHIOB POCCHMICKME
YHUBEPCUTETBI MMENK SBHBIM yCnex: AeBATb BEAYLLUMX POCCHM-
ckmx By30B Bownu B 10 mpenMeTHbIX PEeNTUHIOB, TOMAA KAK
B MPOLUIOM FOfly TOMIbKO B CEMM PENUTUHIAX GUrypUPOBANU
TONMbKO yeTbipe yHueepcuteta. [Npu 3tom MIY Bowen 8 Ton-
50 no duamke (21 nosmums) u 8 Ton-100 no maremaTuke
(54-9 nosunums).

MI'Y 3anan tperbe MecTO B penTuHre QS I10 IMOKa3aTeo

«YCIIelHOCTH BBIITYCKHMKOB»

Bputanckme skcneptsl komnanmn QS Quacquarelli Symonds
NPOAHANM3MPOBANM CBA3b MEXIY [AEATENbHOCTHIO BY30B W
TPYLOYCTPOMCTBOM WX BbiMyCkHMKOB. B TON-20 BOWM BbHIC-
wme yuebHbie yupexaenna us CLUA, Benmkobputanmm, Ku-
tas, Asctpanuu, PpaHumu, fepmarmn u TornkoHra. Camble
BLICOKME MO3ULMM B PENUTMHIE 3AHANM yuyebHble 30BeaeHMs,
OPMEHTUPOBAHHbIE HA ancumnunHel STEM (ectecteeHHbie Ha-
YKM, TEXHOMOMU, MHXEHEPUA M MATEMATHKA).

HOBOCTW HAYKA

B peitunre QS Graduate Employability Rankings MY cran
TPETbUM BY30M B MMpPE MO MokasaTeno «YCNewHoCTb Bbi-
nyckrukosy (99,9 6anna us 100), ycrynas Crandbopackomy u
Oxkchopackomy YHUBEPCUTETAM.

«CerogHs MOCKOBCKMIA YHUBEPCUTET SBASIETCS HE TOMBKO
MPU3HAHHLIM IMAEPOM B PYHOAMEHTANBHOM, KIACCHMYECKOM
06pA30BAHMM, HO U B 3HAUUTENBHOM CTEMEHWU OPUEHTUPYET-
CSl HO MOATOTOBKY BbICOKOKIACCHBIX MPOKTUKOB A PA3HbIX
obnactei AesTenbHOCTH,» — NPOKOMMEHTUPOBAN PEKTOP
MIY akagemuk Buktop AntoHosuy CanosHuum.
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MI'Y ITOJIYUUT IBA METATPAHTA ITPABUTEJIbCTBA PO

Iea npoekta MI'Y umernn M.B. JlomoHocosa cranu no-
BeamuTensimMm NATOro KOHKYPCA HA MOyYeHWe rPaHTOB
Mpasutensctsa Poceuitckon Pepepaunn ans rocypnap-
CTBEHHOW NOAAEPXKM HAYYHBIX MCCNEAOBAHMM, NPOBO-
OVMMBIX MOL PYKOBOACTBOM BELYLUMX YUEHbIX.

ABTOpamK npoekTos-nobeauTenei cranu: npo-
deccop MeauumHckoi wkonsl [apBAPACKOro yHM-
sBepcuteta Baoum Mnaasiwes 3a HOy4HO-MeaULMH-
ckMe uccneposaHus B obnactu Guonormm (tema
uccnenosaHmit — «benkoswiit cMHTE3 B CTapeHuu
M KOHTPONE MPOAOIIKMUTENBHOCTH XKM3HMY) U NPO-
¢deccop CuHranypckoro MHCTUTYTG  xpaHeHus
naHHbIX Bbopuc JlykbsHuyk 30 MccrnepoBaus B
obnactu ¢dusukn (tema — «HenuHennas u ke
TpemansHas dboToHmkar). Bce npoekTHbie uccne-
[OBAHMs ByayT NpOBOAMTLEC B MOCKOBCKOM YHM-
BepcuTeTe.

MpoeKT BbINYCKHKUKA XMMMUeckoro dakynsteta MI'Y
umern M.B.JlomoHocosa, sasenytouero nabopa-
Topueit MepuumHcKoM wkonbl [apBAPACKOrO YHU-
BepcuteTa npodeccopa Bagmuma magsiuesa Haue-
NIEH HO PELLEHWE OJHOTO M3 MABHEMNLIMX BONPOCOB
yenoseuectea — nobene Haa ctapenuem. [poekT Bynet pe-
amnuzoesiatecs B HAM dusuko-xumuueckon Guonorum nmenu
A.H. benosepckoro MI'Y.

«BospacTt aensetcs opHMM U3 rasHbIX bakTopos pucka 6o-
fesHen Yenoseka. 3aMeaneHne CTapeHUs MOXET MO3BOMMUT
YMEHBLIUTL BEPOSTHOCTb TAKMX BonesHen, Kak pak, anaber
u 6onesHn cepaua. MHorue npoueccel B XMBOM KneTke pe-
rynMpyloTcs Ha yposHe GuocuHtesa 6enka. Ero HapyweHus
ABNSIOTCH OLHOM M3 OCHOBHBLIX MPWUYMH CTAPEHUS KIETOK M
BCero opravusma B uenom. [lo HenaBHero Bpemenu B of-
HOM 3KCMEPUMEHTE MOXHO 6bINO M3yuaTb BUOCKHHTES TOMb-
KO OLHOTO MM HECKONbKMX MHTEPECYIOLWMX MCCNefoBaTENs
Benkos. OQHOKO HECKOMLKO NET HA3Aa4 NMOABMIICS PEBOMOUM-
OHHbIM MOAXOA, OCHOBOHHBIA HO TEXHONOTUM BbICOKOMPOM3-
BOAMTENBHOIO CEKBEHUPOBAHUS — METOL PUOOCOMHOrO MPo-
dunuposanus («ribosome profiling»). On nossonser ysupets
CPa3y BCIO KAPTUHY, T.€. KOKME BENKM 1 B KAKOM KOMMYeCTBe
CUHTE3MPYIOTCS B LAHHLIM MOMEHT B XMBOW knetke. o cux
nop 3TOT METOA MPMMEHSNU NIULLb K KNEeTKAM, MCKYCCTBEHHO
KYNbTUBMPYEMbBIM BHE OpraHmama. B npepcrasneHHom npo-
ekTe 3TOT MeToa ByaeT Bhepeble NPUMEHEH HA YPOBHE Le-
NIOr0 OPraHUM3Ma XMBOTHOTO. ByayT M3ydeHbl npuxXMaHeHHble
KAPTUHLI BUOCKHHTE3a BENKOB B PA3HBIX OPraHOX MOOABIX W
MOXMWIbIX XUBOTHBIX B 30BMCMMOCTH OT MHOXECTBA PpAKTOPOB
— Hanpumep, OT auets. McnonbsosaHnue pasHOOBPaA3HbLIX
FEHOMHbBIX METOAOB MO3BOMUT NyYLLE MOHATb MEXAHWU3MbI 3TO-
ro Hepyra. bornee cuctemHbit nopxon Kk npobneme crape-
HUSA, MCMOMb3Yst KOMBMHALMIO SKCMEPUMEHTANbHBIX MOLENE
1 BUOMHPOPMATHKM, AACT BO3MOXHOCTb BbISIBUTE MONEKYAP-
Hble MapKepbl CTAPEHUS M HAUTU KNETOYHbIE MULUEHW ANS
B6opbObl CO CTAPEHMEM M COMYTCTBYIOLWMMM eMy 3abonesa-
HUSMM», — pacckasan o npoekte Bagum Mmagbiwes.

Bopuc JlykbsiHuyk — BbINycKHKK ¢uamyeckoro dakynsteta
MIY vmenn M.B. JlomorocoBa, nokTop dU3MKO-MATEMATH-

yeckmx Hayk, npodeccop CuHranypckoro MHctuTyTa Xpa-
HEHUS ACHHLIX, MOYETHBIM NPOMECCOP YHMBEPCUTETA WM.
Moranna Kennepa (JuHu, ABcTpus), naypeat BbICLIEN CUH-
ranypckom rocyLapCTBEHHOM HArpapbl 34 HAy4YHble AOCTU-
xeHus — President’s Science Award-2013 (3a seigaiowmiics
BKNOA B TEOPUIO B3AMMOAEHCTBUSA NIA3EPHOTO MU3NyYEHMs C

BELIECTBOM M PACCEAHMS CBETA HOHOYACTULAMM, B YACTHO-
cTn, pesoHaHcsl ParHo B NNA3MOHHLIX MaTepuanax). [MpoekT
«HenuHeHas 1 skctpemansHas GoToHMKA» ByaeT peanunso-
BAH Ha ¢umsnueckom dakynsrete MIY.

«CyTb npoekTa saknouaetcs B co3aaHmu 8 MIY Hosoi na-
60PATOPUU MMPOBOTO YPOBHA, 0BNAAAIOLLEN KAAPOBLIM NO-
TEHUMANOM U HEOOXOOMMBIMU KOMNETEHUMAMM OIS PELLUEHMS
LUMPOKOrO CNEeKTPA GYHAAMEHTASBHBIX M OPUEHTUPOBAHHLIX
3apay B 06naCTM B3AMMOLENCTBMA PEMTOCEKYHLHOTO Na-
3EPHOTO M3MyYEHU BUAMMOTO M BnuxHero MHGPaAKPaAcHOro
LMAMNA30HA C HOHOCTPYKTYPUPOBAHHLIMU MATEPUANAMM, UC-
CNefoBaHME ONTUUECKMX PA3MEPHbBIX W HenMHENHbIX dbdek-
TOB B OTAEJIbHbIX HC|HOO6'beKTOX (MeTOJ’IJ'Il/ILIeCKMX, MAOTHUTHBbIX,
NONYNPOBOAHMKOBbIX U TMEPUAHBIX), O TAKXE B HOBbIX POTOH-
HbIX MaTEpPUanax, o6nanatoLLMX AHOMANBHBIMKM OMTUYECKUMM
HENMHEMHOCTSIMK, COCTOALLMX M3 OPraHU3OBAHHBIX MOCCMBOB
TAKMX HOHOOOBLEKTOB M MEPCNEKTUBHBIX AN UHTErpaumn ¢o-
TOHMKM U SNEKTPOHUKMY, — noscHunn bopuc JlykbsiHuyk.

Bcero Ha koHkypc 6bino nogaHo 542 sassku. B duHan Kow-
kypca sbiwnm 242 npoekta us 31 obnactu Hayku. Bee 40
nobeauTenei NonyyaT Ans Peanusaumm CBOMX NPOEKTOB Me-
rarpanTsl B pasmepe ot 20 no 30 mnH py6nei Kaxabii roa B
TeyeHne Tpex net. [porpamMma merarpaHTos Bnepssie Hoina
sanywera 8 2010 rogy ans npuenedeHms KpynHemLmx poc-
CUMCKMX YYeHbIX, PaBOTAIOWMX B TOT MOMEHT 30 PyDEXOM,
A9 co3naHmna nabopaTtopuit, Hay4HoOM paboThl M obByyeHus
TANQHTAMBLIX CTYAEHTOB M acnupaHTos B Poccum.

HOBOCTW HAYKW
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YYEHBIE «<HATOYMJIV» YJIBTPA3BY KOBOJ CKAJIBIIEJIb

CotpyaHukn nabopaTopum MEaMUMHCKOTO M MPOMBILIAEHHOTO YbTPA3Byka (kadenpa akycTuku ¢uanue-
ckoro ¢akynsteta MIY) Bmecte ¢ konneramn us YHusepcuTeTd WTATA BALWMHITOH BBISCHWMIU, KAKMMM

XQPAKTEPUCTUKAMM [IOSKHb O6MNQAATL YAbTPA3BYKOBLIE M3MYHATENM N8 AMCTAHUMOHHOIO PA3PYLLEHUS

onyxonei BHYTPWM Tena 4enoBekd CHOKYCHPOBAHHLIMMU

HenuHenHbiMKM BonHamu. CBolo paboTy ydeHbie

onybnukosanu B xypHane «lEEE Transactionson Ultrasonics, Ferroelectrics, and Frequency Control».

®usmkm MIY B cocTase MexayHapPOAHOIO KOMNEKTUBA NPO-
BOAST MCCNENOBAHMA MO BO3AENCTBUIO CHOKYCUPOBAHHOMO
YNBTPA3BYKOBOTO M3yHYeHUs HA PA3NMYHBIE TKAHM M OPraHbI
BHYTPM TENQ Y4ENOBEKA HEMHBA3MBHO, 6e3 OBbIYHOrO XMpYp-
FMYECKOro BMELATENbCTBA. DTO AKTMBHO PO3BUMBAIOWEECS
HOYYHOE HAMPaBNEHME CyLWeECTBYeT MPUMEPHO YeTBEepTb
BEKA M AOBOMbHO BLICTPO OT YMCTO NABOPATOPHLIX 3KCne-
PUMEHTOB MEPELLNO K KIMHUYECKOMY MCMONb30BaHMIO. B no-
cnefHue necaTb neT OHO NpMobpeno ocobyio aKTYANbHOCTbL
— ChOKYCUPOBAHHLIM YETPO3BYKOM BbICOKOW WHTEHCHMBHO-
CTW WUCCNEfOBATENM HAYYMIUCh BbI3bIBATL TEMIOBOM HEKPO3
OMyXOMneBbIX TKAHEH B MPEACTATENbHOM Xenese, noukax, ne-
YEHM, MOJIOYHOM Xenese M AaXe B MO3re, MPMYem Crucok
3TUM NEPEUMCIIEHUEM HE UCHEPMBIBAETCA.

B nocnegHee Bpemsi BO3HMK MHTEPEC K UCMOMNb3OBAHMIO He-
NIMHENHBIX YNBTPA3BYKOBbIX BOH A5 XMPYPrM4eCcKoro BO3aewn-
cTBUs Ha TkaHU. Popma TakMx BONH B HOKyCe U3nydyaTens He
FAPMOHUYECKAS, OHO MCKAXKEHA 30 CYET HENMHENHbIX dbdek-
TOB M MOXET LOXE COAEePXATb YAAPHLIE YY4ACTKM BOMbLION
AMIAKUTYABI. YNBTPA3BYKOBLIE BOJSIHBI C YAAPHLIMU GPOHTAMM
HE TONMbKO HATPEBAIOT TKAHb ropasfno BLiICTpee, YemM rapmo-
HU4Yyeckme, HO WU CI'IOCO6HbI BbI3blBATH COBEPLUIEHHO HOBbIE
Buonornyeckme 3bdekTsl. [1OABUNOCE MHOXECTBO MAEH, KaK
MOXHO WCMOMb30BATL TAKOM YCOBEPLUEHCTBOBAHHbIN  Yilb-
TPO3BYKOBOMW CKASbMeNb, HO CNEUMAnUCTbl AO CUX MOp HEe
3HAU, KOKOM UMEHHO DOKYCHMPYIOLLMM U3ydaTeNb HYXEH B
TOM MM MHOM Cryyae.

«HepnaeHo, ropa aBa Ha304, K HOwed rpynne cranm obpa-
WATLCA C BOMPOCAMM O TOM, KOKOM HyXeH npeobpasosa-
Tenb, 4Tobbl B ero gokyce GpopMMPOBANCA NPOGUIbL BOSHBI
C YyAAPHBIM GPOHTOM HEOBXOAMMON AMMAKTYALI. Takue Henu-
HelHble 0BPATHBIE 30AAYM HUKTO HE YMEN PELIaTb, OHW CO-
AEPXAT MHOXECTBO B3AMMOCBA3AHHBIX NAPAMETPoB. HyxHo
ObINIO MOHMMATb, KOK YCTPOEHbI HESTMHENHBIE YIETPA3BYKOBbIE
nonst 8 GUONOIMYECKOM TKAHM, KAKMMM MOTEMOTUYECKMMM
MOZENSIMM MX HYXHO OMMUCLIBATH, A TAKXKE HAYYMTHCH MPO-
BOAMTb PACYETH C MCMOMb3OBAHMEM 3TUX Mogenei. borocs
NOKA3ATLCA HECKPOMHOM, HO, HOBEPHOE, HUKTO, KPOME HAC,
He cmor 6bl BeICTPO pa3obpaThea ¢ 3To 3aaadei. Heobxo-
OMMO 6b|J'|O YYUTBIBATb MHOXECTBO TEXHUYECKUX, YMCNEHHbIX
M 4MCTO HAYYHBIX feTanei, 0b6naaaTe Cepbe3HbIM OMBITOM Pa-
6OTbl B 3TOM 06NACTM. TakoM OnbIT GbiT HAOKOMIEH B HALLEH
nabopaTopum», — roBOPUT BEyLLMIM ABTOP CTATHM, LOKTOP
dumsmko-matemaTmueckmx Hayk Bepa Xoxnosa, poueHT kade-
Apbl akycTukn dusmnyeckoro dakynsteta MIY.

3apaua TeopeTuyeckn O0BOCHOBATL CBA3L MEXAy MNapame-
TPAMM HENMHEMHOro nNpoduna BOSHLI B GOKyCe M napome-
TPAMM YNETPA3BYKOBOTO Npeobpa3oBaTens AeMCTBUTENbHO
OKO3aNACh OYEeHb HEMpPOCTOM. YUeHbIM yAanoCh MOKA3ATh,
Y4TO OCHOBHBIM MAPAMETPOM M3MyYaTEnNs SBNAETCA Yron
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CXOX[AEHMA BONHOBOTO My4ykd, MOKA3LIBAIOLIMA,
KO CUIBHO JOMXeH ObiTb CHOKYCUPOBAH ynbTpa3syk. buino
[OKA3QHO, 4TO uYem 6onblie 3TOT yros, Tem Gonblien am-
MAXTYAbl YOOPHOTO GPOHTA MOXHO AOCTUYL B dokyce. XoTa
ACHHOE YTBEPXOEHWE MOXET MOKA3ATbCS OYEBMAHLIM, MO-
NyuuTh HEOBXOOMMBIE KOMMYECTBEHHBIE OLEHKM TAKOM 3Q-
BUCMMOCTM 10 CMX MOP HWMKOMY HE yAABANOCh. ABTOPAMM
CTATbM 3TA 304040 ObINA YCNEWHO PELIEHA YMCIEHHbBIMU
metopamu. [MokasaHo, Hanpumep, 4To, eciin B GOKYCe Hyx-
HO 0O6WTbC amnauTyasl yaapHoro ¢dponta 8 100 merana-
ckanew, To TpebyeTtca uanyyaTens ¢ yrom cxoxaenus s 60
FPOAYCOB, O €CAM HYXHA OMIMIMTYAQ NOMEHbLIE, CKAXEM,
35 meranackanei, To notpebyerca yron cxoxpenua B 20
rpaaycos.

HACKOJ1b-

PasymeeTtcs, yyeHbie He obolwnm TeopetTniecknm o6oCHOBA-
HMEM M CBOIO TOPLOCTb — PA3PABOTAHHBIA MMM METOL TaK
HO3bIBAOEMOM «TUTOTPUMCUM C KUMEHUEMY. TePMUH «TUTOTPUN-
C1s» B LOHHOM CIyYOE MOXHO MEPEBECTU KAK «MEXAHMYe-
ckoe paspylueHre TkaHuy. [leno B Tom, 4TO Ha CerogHALHMMA
AEHb MPU KIIMHUMYECKOM MCMONb30BAHMM METOLOB YNbTPA3BY-
KOBOM XMPYPr1u HEKPO3 OMyXONEBON TKAHM AOCTUraeTcs 3a
CYET ee HArpeBa A0 BLICOKOM TEMMNEPATypsl. TO HE BCErAd
ynobHo, nockonsky anddysus Tenna ot Harpesaemoit obna-
CTW AenaeT PesynbTaT BO3AENCTBUS HEMPEACKA3YEMbIM M, 4TO
OuYeHb BAXHO, C nomoubio Y3W Henbss yeuaets pesynstat
TAKOro 06MyYeHMs,, NO3TOMY MpPK NOAOBHBIX ONEePaUMAX Npwu-
XOAUTCS MCMOMb30BATL AOPOrOCTOSILME MATHUTHO-PE3OHAHC-
Hble ToMOrpadb.i.

N36aBuTbCa OT 3THX 1 apyrux npobnem, ConyTCTBYIOLMX Te-
NNIOBOMY MEXAHU3MY BO34EMCTBMS, MOMOMM CPA3Y ABE METO-
VKM, pa3pabaThiBaEMbE NAPANNEnbHO yyeHbiMu Muyura-
cKoro yHusepcuteTa m dpmankamm MIY coBmecTHO ¢ yueHbimm
yHusepcuTeta wrata Bawwmnrton 8 Cusatne. Muumranckme
MCCNENOBATENM HAYYMIUCH MEXAHWMYECKM PA3PYLLIATH TKAHM,
co3naBas B 061ACTH PASMEPOM C PUCOBOE 3€PHO «0BaKO
KOBMTALMUY C MOMOLLbIO MMKPOCEKYHAHBIX YNbTPA3BYKOBbIX
MMNYNbCOB C «BE3YyMHO BLICOKOM» OAMMAMTYOM. YueHble u3
Mockebl u Custna pewmnu Ty xe npobnemy nytem noka-
nU30BAHHOTO BCKMNaHua Tkanu. Onu ucnonssosanu Gonee
ONUTENbHbIE MMNYNLCHI, NOPAAKA MUNIUMCEKYHAbLI, HO MEHbLLEM
amnautyasl. [lpyM pacnpocTpaHeHuu TakUX MMMYNbCOB 3Q
cueT HenuHelHbix 3$deKToB B 0o4eHb HebonbLoN obnacTu
(omameTtpom okono 0.1 mm u anmHoi 1 mm) BBAM3M doky-
ca B npodune BosHb obpasyloTca yaapHsle ¢poHTh. [log
AENCTBMEM STUX YAAPHbIX (POHTOB TKAHb HAFPEBAETCA M
B3PbIBHBIM OBPA3OM BCKMMAET, BLIPACTAS B My3biPb MUIIUME-
Tposoro pasmepa. [Nysbipb BePACTAET HACTOMBKO BLICTPO,
4TO HAYMHOAET MEePEeKPbLIBATL MyTb TOHKOMY POKYCUPOBAHHO-
MYy YNbTPO3BYKOBOMY «Jlydy» elle [O OKOHYOHWS AEeNCTBUS
MMNYNbCa. MHaye roBops, «XBOCT» UMMYNbCA, COCTOALLMM U3



HECKOMbKMX COTEH MEPMOAMYECKM MOBTOPSHOLUMXCS YAAPHbBIX
YYOCTKOB, NAAAET yXe HEe Ha CroWHYl0 BUOTKAHb, 4 HA
rPOHMLY PA3AENd TKAHM M ra3a. B aTux ycnosuax BO3HUKAIOT
XOPOLWO M3BECTHbIE yueHbiM 3ddekTsl akycTnuyeckoro dox-
TAHA M YNETPA3BYKOBOrO pachbiieHus. B pesynstate TkaHb
PA3PLIBAETCS HA Y4ACTULB MMKPOHHOTO PA3MEpa, KOTOpPbIE
BHIGPACHIBAIOTCH BHYTPb My3bipsi, 06pasyst B €ro ueHTpe ro-
MOTEHU3MPOBAHHYIO MACCY.

O6a 3TMXx METORAa MEXAHMYECKOrO PA3pyLUEHMs TKAHM, NO
MHeHuio Bepbl Xox/ioBOWM, OTKPBLIBAIOT HOBbIE BO3MOXHOCTH
B YNbTPA3BYKOBOM XMPYPIrUM: UX AEMCTBME MPEACKa3yemo, a,
MABHOE, M POXAAIOLIEECA KABUTAUMOHHOE OBNaKo, WM BO3-
HUKQIOLLMI B MPOLECCE KMMEHUs My3bipb OAMHAKOBO AAIOT O
cebe 3HATb OTBETHBIM YNILTPA3BYKOBbIM 3XOM, KOTOPOE MpO-
SIBASETCA MPU UCNONb30BAHMK npocTtoro Y3W. Dto nossonaet
KOHTPONIMPOBATL [ENCTBME HENUHENHOrO YNETPA3BYKOBOrO
ckanbnens.

VccnenosaHue BHIMOMHEHO COBMECTHO C YYeHbIMM M3 YHu-
Bepcuteta wrata Bawunrton (Custn).

“Design of HIFU Transducers for Generating Specified
Nonlinear Ultrasound Fields”. P.B. Rosnitskiy, PV. Yuldashey,
O.A. Sapozhnikov, A. Maxwell, Wayne Kreider, M.R. Bailey,
V.A. Khokhlova. IEEE Transactions on Ultrasonics, Ferroelec-
trics, and Frequency Control Volume: PP, Issue: 99, (2016).
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DKCNEPUMEHTANbHLIE U TEOPETUYECKUE 3ABUCUMOCTU M-
KOBbIX AQBMNEHUN B (DOKYCE /-3NEMEHTHOTO U3nydaTens
YABTPA3BYKOBOWM XMPYPrMM B 3ABUCUMMOCTM OT HATPSXKEHUS
HQ MCTOYHMKE.

BITEPBBIE B MUPE HAIIPAMY IO ISMEPEHDBI HIEJIN
«HEBO3MOJKHbBIX» CBEPXITPOBOJJHNKOB

Creumanumctsl dusmueckoro dakynsteta MIY nposenu mccnenosaHue, B KOTOPOM
BO3HMKHOBEHME CBEPXMPOBOASLLETO COCTOSHMS
CBEPXNPOBOAHMKAX C 1BYyMA 3HepreTuueckumm wenasmm. CoobuieHne o csoeit paboTte
yueHble onybnukosanu B nocneaHem Homepe xypHana Journal of Superconductivity

OuUeHUNH

and Novel Magnetism.

[pynna pOCCUICKUX y4YeHbIX, BO3TNABRAEMAs GUIMKAMM M3
MIY umern M.B. JlomoHocoBa, Brnepsbie B MMpe Cymenda
OOCTOBEPHO M HAMPAMYIO M3MEPWTb SHEPreTMYecKMe LLenm
LEMON Cepum CBEPXMPOBOAHUKOB, B MEPBYIO O4Yepedb, CO-
nepxawmx xeneso. o cnosam Ceetocnasa Kysbmuuesa,
BO3MABAAIOWErO 3TO WMCCNENOBAHME, PE3YNbTATH  AAHHOW
PAbBOTH MO3BOMAT CHATL HEKOTOPBIE BOMPOCH!, KACAIOWMECS
BO3HWMKHOBEHMUS CBEPXMPOBOAMMOCTM B XKENE30COAEPXKALLMX
MaTepuanax.

B 3tom 3kcnepumeHTe ¢u3MKOB B MNepBYO Ouepedb MH-
TEPeCOBANO M3MEPEHUE XAPOKTEPUCTMK [ABYX SHEpreTu-
4eckux Lenei (MXx ele HA3BIBAKT 30HAMM WIM mapame-
TPOMM MOPSIAKA) — MOA KOTOPBLIMM MOHUMAETCS AMANO30H

B Xene3ocohepXxaLimx

C.H.c. Kysbmuues C.A.

SHEPrWit (MM, 4TO TO e Camoe, TEeMnepaTtyp), Npu Ko-
TOPbLIX B MATEpPMANEe BO3HMKAET CBepxnpoBoaMmocTsb. C
1957 ropa, xorna amepwukaHckue duamkmn Oxon bapamh,
JNleon Kynep u Pobept Wpuddep cdopmynuposanm ceoto
OBBACHAIOWYIO 3PPEKT CBEPXNPOBOAMMOCTM TEopUio (Teo-
pus BKLL, ynoctoennas Hobenesckon npemun no dusmke
3a 1972 rop), Takas wenb 6bNG TONBKO OAHA: OT Hyna A0
TEMNEPATYPLl MEPEXOAd B CBEPXMPOBOASALIEE COCTOSHME.
Ho sta cutyaums npocyliectsosana Hegonro — yxe s 1959
rOfly O BO3MOXHOM CYLLECTBOBOHMM [BYX30OHHbIX CBEPXMPO-
BOLHWMKOB 3aroBopwuin cosetckui dpusunk B.A. Mockanerko u
ero konnera uz CLUA T. Cyn. YyeHble He3aBuCMMO apyr oT
APYra CO3AQAM CUCTEMbI YPOBHEHMM, OMUCHIBAIOLLUMX Mexa-
HU3M MOAOOHON CBEPXMPOBOAMMOCTH, OLHAKO 3KCMEPUMEH-
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[nbopua marmus.

TAMbHO MEPBbIN ABYX30HHbIM CBEPXNPOBOAHWMK — LOBOJMBHO
NPOCTON MO XMMMYECKOMY COCTABY AMOOPMA MATHWS — 6bin
obHapyxeH Tonbko B Hadane storo seka, 8 2001 roay.

Dusnkn K TOMYy BPEMEHM COMHEBANMUCH B PEANM3YEMOCTH
ABYXLLENEBOM CBEPXMPOBOAMMOCTH. YTO-TO HOBOE, He ykna-
AbIBAIOLLEECS B NMPMBLIYHBIE PAMKM, BCErAA ABNAETCS TAXENOMN
NCUXONOTMYECKON HOLIEN AN UCCnefoBaTenem, paboTaoLWMX
B NOBOM HANPABAEHMM HaykK. HTOBB 0BnerynTs 3TOT «rpy3»,
B HAYYHOM COODBLLECTBE, 3AHUMMAIOLLEMCS NPOBnemamu du-
3MKM  CBEPXMPOBOAMMOCTH, MOBENOCh PACCMATPUBATL AM-
OOPMA MATHKUS B KAYECTBE WMCKIIOYEHUS, NMOATBEPXACIOLLErO
NPaBMIO.

OgHako cnycts scero cemb net, 8 2008 rogy, aByxiienesoi
dbeHomeH CBepxnpPOBOAMMOCTH Bbin OTKPHIT M NMOATBEPXAEH
3KCMEPUMEHTANBHO B XENe30COAEPXALMX  MATEPUANAX.
Ceepxnposogsiliee «Keneso» HAYanM UCCNefoBaTb BO MHO-
rx NabopaTopusix MMPA, CYET MATEPUANOB C ABYMS dHEpP-
rETUYECKMMM  LLENSIMM MOLWIEN HA JECSTKM, M WCKIIOYEHUE
NPEBPATUIOCL B MPABUIO. DTOT CIOPMPH3, NPENOAHECEHHBIM
XENe30COoAEPXKALLMMM  CBEPXTPOBOLHUKAMM, OKA3ACH HE
EOMHCTBEHHBIM — BOCEMb J1ET HO3AA4, K MOMEHTY WX OTKPbI-
THSl, CUMTANOCH, YTO MX MPOCTO HE MOXET CyLIECTBOBATS,
MOCKOMbKY MArHWTHOE none rybut csepxnpoBoaumocTb. C
MomeHTa nosenerus Teopun BKLL oTcyTcTBMe MarHUTHbIX
OTOMOB B CBEPXMPOBOAHMKE KA3AIOCh HEMPENOXHBIM YCIO-
BUEM.

CornacHo 3Toi TEOPUM, CBEPXMPOBOAMMOCTb BO3HUKAET 3a
CYET B3AMMOLEMCTBUA NEKTPOHOB U KONEOAHUM KPUCTAMIK-
UEeCKOM peLleTkn, B Pe3ynbTaTe Yero 3nekKTPOHbl C PA3HOHA-
NPABAEHHBIMU CMIMHAMM OBBLEAMHAIOTC B TAK HA3bIBAEMbIE
KYNnepoBCKME NApbl (COOTBETCTBEHHO, C HYNEBLIM CYMMAPHBIM
CMMHOM) M MOAYYAIOT BO3MOXHOCTb ABMraThCs 6e3 CTONKHO-
BeHua C pelweTkor. [lockonbky cnuH npencrasnsetr cobom
MOTHUTHBIA MOMEHT 4aCTULbI, TO B MPUCYTCTBUM MATHWUTHBIX
B3OMMOLENCTBUM COXPAHMTb HYSIEBOM CYMMAPHBIM CMMH He
NpeacTaBnseTcs BO3MOXHbIM. [lo cnosam nepsoro astopa
CTATbM CTAPLIErO HAYYHOTO COTPYAHUKA duanyeckoro da-
kynsteta MIY Csetocnasa Kysbmuuesa, 310 HeogHOKpAT-
HO MOATBEPXAANOCh B IKCMEPUMEHTAX C OBBLIKHOBEHHBIMM
CBEPXMPOBOAHUKAMM. Ecnn yyeHble BHOCMNM B CBEPXNPOBO-
AHUK HEBOMbLIYIO MOTHUTHYIO MPUMECH MM 3AMEHSIM B €10
CTPYKTYpE KAKOW-HMOYAb M3 ATOMOB HA GEPPOMATHUTHBIN,
CBEPXMPOBOAMMOCTb PE3KO YXYALWANACh BMAOTb AO MOMHOrO
MCUYE3HOBEHMS.

[Mocne oTKpbITUS XEeNne3oCcoaepPXaLLmMX NPOBOLHMKOB 3TOT HO-
BbIN KNIACC MATEPMANOB CPA3Y CTAN MABHHIM OBOBEKTOM UH-
Tepeca GM3NKOB, 3AHMMABLLMXCA CBEPXNPOBOAMMOCTbIO. [lo
3TOrO OHM BOMbLIE MHTEPECOBANUCH BLICOKOTEMNEPATYPHBI-
MM KynpaTamu (CBEPXNPOBOAHMKAMM, COAEPXALLUMM Mefb) U
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ABYXLLENeBbM AM6OPUAOM MArHusA. 30 BOCEMb MOCHEyIOLLMX
NEeT KOMUYECTBO CBEPXMPOBOAHMKOB HO OCHOBE COELMHEHUH
XENe3a C MbILLbSKOM MU CENEHOM, PABHO KAK M KONMYECTBO
BO3MOXHbIX OOBACHEHMI “XenesHoi” CBEepPXNPOBOAMMOCTH,
MPEBLICUIO KOMMYECTBO BCEX HAMAEHHBIX CBEPXMPOBOAALLMX
KynpaToB, HO AO CHX MOP YETKOTO MOHUMAHWS MPOWUCXOAS-
Lero Her.

«Ynanoch BHIACHUTL, YTO MMEHHO BIIOKM XENe30—MbILLbAK UM
Xeneso—cesfieH OTBETCTBEHHbI B 3TUX COEAMHEHMSX 30 BO3HMK-
HOBEHME CBEPXMPOBOAMMOCTH, — KoMmeHTHpyeT CeeTocnas
Kyssmuues. — [MpakTuyecku Bce MCCNenoBaTeny COrAcHs! C
TEM, YTO, XOTS BHELUHEE MATHUTHOE MOMe B HUX NOAABASETCS,
BHYTPM 3Tux 610KOB €ro GnykTyaumu B BMAE KBA3MYACTML
MQrHOHOB BMOJIHE MOTYT CYLLECTBOBATL M C BOMbLLLION BEPO-
ATHOCTBIO MPUHUMATL y4acTre B8 GOPMUPOBAHUKM CBEPXNPO-
BOAALLErO COCTOAHMS. HO feno 3To HaCTONbLKO HOBOE, M Mbl
3HOEM HA CEerofHs HACTOMbKO MANO, Y4TO MPAKTUYECKM HM
OfMH M3 NPEANOXEHHbLIX MEXAHU3MOB GOPMUPOBAHKS 34ECh
CBEPXMPOBOAMMOCTM MOKA HEe YAJEeTCs HW MOATBEPAMTb, HM
ONpPOBEPTHYTb.

CnoxHoctelt pobasnser u TO, 4TO Xene3ocomepxaiiue
CBEPXMPOBOAHUKM — MHOrOLLEnesble. IT0 0BCTOATENLCTBO
YPE3BLIYAMHO OCHOXHAET MOHATL M 6e3 TOro HenpocThie
NPOLECCh, CONPOoBOXAQOUME BEHOMEH CBEPXMPOBOAMMO-
CTW, HECMOTPSA HA CYLLECTBOBAHUE YKE YNOMSAHYThIX YPABHE-
Huit Mockanenko u Cyna.

Ha ocHoBe 3Tux ypaBHEHMWIT yueHble paccumTany ocobeH-
HOCTM TemMnepaTypHOro NOBEAEHUs ABYX CBEPXMPOBOAALLMX
wenein 4N Lenoro CnekTpa Xene3oCoaepXallux CBEPXnpo-
BOAHMKOB M «HEXENe3Horo» AMbopuaa MarHua (C 4aCTUYHBIM
30MELLEHMEM MATHUA HO QMIOMWHWIA), 30TEM BNEPBLIE B MUPE
NPOBENU NPSMbIE SKCMEPUMEHTANbHBIE U3MEPEHMUS STUX 3ABU-
CMMOCTEN M B pesynsTate 0BHAPYXMIM XOpollee COOTBET-
CTBME MEX[AY CBOMMM PACHETAMM WM LAHHBIMK M3MepeHuit. K
TOMY XK€ MM YAONOCb OLEHMTb, YTO BHOCUT B GOPMMPYIOLLYY-
0C B HWUX CBEPXMPOBOAMMOCTb HOMBOMBLIMIA BKNAL — MEX-
30HHOE UK BHYTPM3OHHOE crnapwmsaHue. MHaue rosBopsi, OHM
BLISCHWIIM, HACKOMBKO CHMMbHOM CBA3bIO 0BMAAQIOT Kynepos-
CKMEe Napbl, KOTOPLIE CO3AAIOTCH 0ObEANHEHNEM SNIEKTPOHOB
13 OAHOM M TOW Xe 30HbI 1 M3 Pa3HbIX 30H. [1o cnosam Kyab-
MWYEBA, 5TO OCOBEHHO BAXHO AN MOHUMAHUS MEXAHW3MOB
«KENe3HOM» CBEPXNPOBOAMMOCTMU.

«[lo cux nop nNoaoBHbIE OUEHKM XAPAKTEPUCTMK Wenei oc-
HOBBIBAIMCb HO KOCBEHHbIX M3MEPEHMSAX, — FOBOPUT YUEHbI.
— Wamepsnu, Hanpumep, 3aBMCMMOCTb OT TemnepaTyps
APYrMX NOPAMETPOB CBEPXMNPOBOAALLErO COCTOAHMS, O MOTOM
SKCTPANOAMPOBANM PE3YNLTAT ANS ONpefeneHus sHepreTu-
yeckux enei. DTo 6K L0BONLHO NPUBAM3UTENbHLIE M3ME-
peHus, a B Clyyde fByX Lenei ux TOUHOCTb, rpybo rosops,
CTAHOBMTCA NAKOC-MUHYC kunomeTp. [podeccop dusmuecko-
ro dakynsteta MIY 9pocnas Mornomapes (1938-2015 rr)
HO OCHOBE Y€ CyLIEeCTBYIOLIEA PA3BMA METOAMKY, C MOMO-
WbIO KOTOPOM Mbl BMEPBbIE B MUPE CYMENM M3MEpATb He-
NOCPEACTBEHHO COMM 3HEpreTMYeckue Wenm BhiCoKoTemne-
PATYPHBLIX CBEPXNPOBOAHMKOB MPM NIOGLIX TemnepaTypax
BMNOTb [0 KPUTMYECKON TemnepaTypsl CBEPXMPOBOAALLEro
nepexoaaq, MWHys MPOUEAYPY KOCBEHHbIX WM3MEPEHMH. DTO
HALLE MABHOE KHOY-XAy», KOTOPOE NO3BOMMAO HAOM OLEHWTb
CHAY MEX30HHOTO M BHYTPM3OHHOTO CMAPMBAHWSA 3NEKTPO-



HoB. B pesynetate Hamu 6bino nokasaHo, 4TO onpenens-
IOLLYIO POSib B MEXAHU3ME CBEPXMPOBOAMMOCTH anbopmaa
MOrHUS M KENEe30COAEPXALLMX CBEPXMNPOBOAHMKOB MrpaeT
BHYTPM3OHHOE CnapueaHue Hocutenen. Mexay coboi KoH-
AEHCaTbl B3aMMomencTeyioT cnabee, npu 3Tom B anbopuae
MOrHMsi MEX30HHOE B3AMMOAENCTBME HAMHOTO crabee, Yem
B KENe30Co4ePXALLMX CBEPXMPOBOAHMKAXY.

Kysbmuues HapeeTcs, 4To 3Ta paboTA HECKONbKO MPOACHUT
CUTYQUMIO C BOSHUKHOBEHMEM “Xene3Hon” CBepxnpoBOAMMO-
ctn. M xOT9 HO cerofiHg B OTHOLIEHMM KPUTUUECKMX TEMMEPa-
TYP 3TU CBEPXMPOBOAHMKM MOKA YCTYNAIOT KyNpaTaM — eCiun
MOKCUMMQIbHAS TEMMNEPATYPA NEPEXOaq B CBEPXNPOBOASALLEE
COCTOSHME, 3aPUKCMPOBAHHAA HA MIEHKAX Xenesa C cene-
HoMm, coctasnaeT npumepHo 85 K, To ana megHbix ceepxnpo-
BOAHMKOB OHa goxomuT 0o 135 K, — rmasHbIM AOCTOMHCTBOM
«KenesHbix» ceepxnposoaHmnkos Kysbmuues cuntaet HebbiBa-
MO BLICOKYIO MIOTHOCTb TOKQA, KOTOPYK OHM MOTyT Npomny-
cKaTb.
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«OHM MOTYT HECTM TOK HO MOPSLOK-ABA BbILLE, YEM Kynpa-
Tbl M LOXE HUMOOWM M ero Chnasbl, NPUMEHSIEMbIE CErOAHs B
CBEPXMNPOBOASALLMX MATHUTAX M1 TEHEPALMM OUYEHb BbICOKMX
NOMEN HA MOLLHBIX YCKOPUTENAX U TOKAMAKAX. CpaBHUTHCS
C HUMMW CETOAHSI HE MOXET HW OAWMH CBEPXMPOBOAHMK, PA3-
BEe 4TO BOPMI MArHUsA, KOTOPLIA MOXET MPK OYEHb XOPOLLEH
YMCTOTE MPOMYCKATb TOKM MAOTHOCTBIO IO MUIIMOHA aMMep
HO KBOAPATHLINA caHTumeTp. B nabopatopHeix ycnosusx, ko-
HEYHO, 3TU UMdPbL MPOBEPUTL HEMb3S, HO MO UMEIOLLMMCS
OLEHKOM TOKME MIOTHOCTHU TOKA BMOSHE AOCTUMXMMBI HA “Xe-
nesHbix” obpasuax. Tak 4To, s AyMalo, B 3TOM CMbICIE MM
CKOPO He BYAET ANbTEPHATUBLIY, — 3AKMOYAET YUEHbIN.

“Estimation of Intraband and Interband Reltive Coupling
Constants from Temperature Dependenes of the Order
Parameter for Two-Gap Sperconductors”. S.A. Kuzmi-
chev, T.E. Kuzmicheva, S.N. Tchesnokov, V.M. Pudalov,
AN. Vasiliev. J. of Superconductivity and Novel Magne-
tism. V. 29, Issue 4, pp. 1111=-1116, (2016).

OM3NKN MI'Y 1 ATIOHCKME YYEHDBIE HAYYMJINCb
SAMEINJIATD CKOPOCTDb CBETA

CkopocTb cBETO MOA KOHTPONEM ydeHbiX. A UMEHHO —
odumsmkos n3 MY u anoHckoro TexHoNorMyeckoro yHusep-
cuteta Toroxawu. Mccneposatenn cosnanmn ocobeHHbe
MArHUTOGOTOHHBIE  KpMCTaNML, 61arogaps KOTOPLIM ¢
NPOUCXOAMT 30MEANIEHME CKOPOCTU CBETA — CHUXAETCS
cKopoCTb B pecaTh pas. Ewe 8 1998 rogy naHHylo KoH-
LUenuMIo NMPEesioXun sanoHckmi dusuk Muuytepy Muoys.
Mo cnosam yueHbix, paspaboTkM NOMOryT Npu CO3AAHMM
TPEXMEPHBIX AUCMNEEB, CEHCOPOB MATHUTHOTO MOAsS U Cy-
NEePKOMIMbIOTEPOB.

OHKU CNOBHO MrPaIOT B HEOBLIYHYIO, TOMBKO MM M3BECT-
Hyto urpy. B nonHoi TemHOTE, B CMEuMansHOM SKMNMPOBKE
OHM MbITAIOTCA MOMMOTb M HAMPABWUTL B HYXHOE pPyCno
na3epHbIe Nyuu. ITO HEODXOAMMO ANs SKCMEPUMEHTA CO
ckopocTbio cseta. Pusuku MY COBMECTHO C AMOHCKMMM
KOMNeramu m3 TexHONOorM4eckoro yHueepcmuteTa Tonoxa-
wu, paspabotanm metoamky, 6narogaps KOTOPON MOXHO
YyNpaBnsaTh M LOAXE «TOPMO3UTb» CKOPOCTb CBeTd. [Tomo-
raet B 3TOM yueHbiM dddekT, oTkpbiTeii Papaneem ewe
B XIX Beke.

«Bcerna cuntanocs, uto addekt Papapes MOXET TONLKO
sospactats. Co BpemeHem NOBOPOT NONSPU3aALMM, KAK Obl
CBE€T HM NpoxXogmn BHYTPM MATHUTHOTO BewectBa, — OH
Bcerna Hakanmusaetcs. Oka3anocb, YTO €Cnun Mbl M3Mme-
PSIEM HO CBEPXKOPOTKMX BPEMEHAX, TO B 3TUX CPEfAX Mbl
MOXeM LOBUTLC TOro, Y4TO  HE TOMbKO CKOPOCTh M3Me-

HEHMA MEHAETCS, HO M 3HAK — B KAKOW-TO KOPOTKMM MO-
MEHT OH MOXET A0XE MOXET yObIBATL. DTO NPOTUBOPEYUT
BCEM MPEACTABNEHMSIM O MATHUTOOMNTUYECKMX SPdekTax
Dapages, KOTOpbIE UMENUCL 0O CUX MOP», — PACCKA3a-
N1a PYKOBOAMTENb NPOEKTA, CTAPLUMIA HAYYHBIA COTPYLHMK
JlaBopaTopun HOHOONTUKM METAMATEPHANOB GU3UYECKO-
ro ¢akynsteta MY um. M.B. Jlomonocosa Tatbana Hon-
rosa.

[MOBHbIE MOMOLLUHMKM YYEHbIX — HAHOKPMCTAMMb. B Hux
CBET MONAACET KAK B JIOBYLUKY — CPA3y BHIOPATLCS HAPY-
XY HE MOXET, onro 6nyXaaeT u BbIXOAUT OTTYAA C 60Jb-
WWMM — B [IE€CATb PA3 — 3AMNO3AAHMEM, YEM eCnun Obl Len
npocTo B Bo3ayxe. Han 310l metoamkoi yueHsie pabota-
nm 15 net. «3ameanenune» CBETQ, NO MX CIIOBAM, OTKPLIBA-
et 6ornblmne NepcnekTmsbI.

«Hanpumep, ans cosparus ronorpaduueckon NaAmaTu.
Ceifuac HOWU SINOHCKME KOMNEr OYEHb AKTUBHO 3THUM 30-
HUMQIOTCS M AENCIOT TPEXMEPHYIO 3AMUCh, NMAMATb, KOTO-
pPAas O4YeHb EMKAS M OYEHb-OYEHb BLICTPASAY, — MOSCHUIA
Tateana Honrosa.

[Mo cnosam ¢u3MKOB, OCBOEHME TEXHOMOTUU MOMOXET
CO3AATh CBEPXOLICTPLIE AMCMNEN, KOMMBIOTEPHLIE CETU M
LOXE CBETOBbIE KOMMbIOTEPbI, B KOTOPBIX BMECTO 3M1EKTPO-
HOB BynyT paboTaTh UCKMOYUTENBHO GOTOHSI.

HOBOCTW HAYKW
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POCCHUNCKNUM YHUBEPCUTETCKUN
CIIYTHHK “JIOMOHOCOB”:
5 MECSALIEB ITOJIETA

CnyThuk «JlomoHocosy sanywen 28 anpens 2016 ropa ¢ HoBoro poc-
CUMICKOTO KOCMOAPOMA «BOCTOUHBINY HO COMHEYHO-CUHXPOHHYIO Op6BUTY
BeicoTor okono 500 km. O6 3kcneprmeHTax, MPOBOAMMBIX HQ CMYTHMKE,
pacckasbisaeT Muxann NaHaciok, npodeccop, AOKT. GM3.-MAT. HAYK, AM-
pexktop HAMAD MTY.

MMW. Manaciok

CnyTthuk «JlomoHocosy», sanywenbiit 28 anpens 2016 1. ¢
HOBOTO POCCHIICKOTO KOCMOZPOMA «BocTouHbiiiy Ha con-
HEYHO-CUHXPOHHYIO opbuTy BbicoToM okono 500 km u yxe
6onee 5-Tv mecaues nepefoet HA 3eMmio HAYYHYIO MHbOP-
Mauuio.

@ UNIVERSITY

i -

Puc. 1. Dmbnema kocmmyeckoro npoekta MIY «JlomoHocos».

PaspaboTunku M NOCTAHOBLUMKM SKCNEPUMEHTOB M3 Mockos-
CKOrO YHMBEPCMTETA CO CBOMMM KOMMErAMWM M3 LPYrUx Op-
FOHU3AUMIA B KOYECTBE OCHOBHbIX HOYYHbIX LENnel npoekTa
BIOPANM AMBUUMO3HBIE HAYYHBIE 30404YU MO U3YYEHMIO SKC-
TpeManbHbIX ABNeHuit B Hawek Bcenenron. Bce onn — npeg-
MET MHTEHCMBHBIX HAYYHBIX UCCIENOBAHMI 1 O0BpPa30BATEND- Puc. 3. Kocmunueckmit annapar «Jlomornocos» nepen,
Horo npouecca B Mockosckom yHusepcutete. Cpeau Hux: OTMPABKOM HO KOCMOZPOM.

MCCNENOBAHMA  3APSXEHHBIX 4acTul Haubonee
BLICOKMX SHEPTMI CyLLECTBYIOUMX B NPUPOaE, —
KOCMMYECKMX NTydel NPEeaesibHO BbICOKMX SHEPTM
(KIMB3); - c sHepruamu 6onee 10" 3B, ram-
MQ-BCMIECKOB — ABNEHUM B paHHei BceneHwon,
CBA3AHHBIX C HOMOONEE MOLLHBIM BbICBOBOXaE-
HUEM SHEPTMM B ACTPODUIMUECKMX NPOLECCAX, A
TAKXE M3y4eHUe NPUPOMbI BO3AEHCTBMA SHEPIUY-
HbIX YQCTHLL B OKONO3EMHOM KOCMMYECKOM MPO-
CTPAHCTBE HA 3emHylo atmocdepy. Ha 6Gopry
CNYTHMKO PO3PABOTUMKM YCTAHOBUAM TAKXKE MPU-
60op, NO3BONAOLIMIA CMOAENUPOBATL KOPPEKLMIO
3PUTENBHOIO ANMOPATA YENOBEKA B 3KCTPEMASb-
HbIX YCIIOBMAX KOCMOCA — MPAKTUYECKOM OTCYT-
CTBUM TPABUTALMM.

B Teuenne nocnegHnx mecaues y4aCTHUKKM Npo-

30 11 201 eKTA MNPOBOAMIU MHTEHCMBHOE TECTMPOBAHME
HOYYHOM ANNAPATYPbLl U ONTUMM3UPOBANKU  MPO-
Puc. 2. Vcneitarus kocmuueckoro annapara «JlomoHocosy. FPAMMHBIE PEXHMBI MX PABOTBI.
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K HacToseMy BpeMEHU UCMLITAHUS ANMNAPATYPbl NPAKTUYE-
CKM 30KOHYMINCh M CMELMANUCTBl MPUCTYMUAM K MIAHOBbLIM
MCCNEefOBAHMAM MO PA3PabOTAHHOM HAYYHOW MPOrpPAMME.
Tem He MeHee, yxe nepsbie Mecsubl PaboThl CyTHUKA NPu-

OCTWN HAYKW Ne 2/2016

Puc. 4. Ha kocmoppome « BocTouHsiity
nepes nyckom.

HEC/IM MHTEPECHbIE M 3HAYMMbIE HOYYHbIE PE3YNbTATbl, KOTO-
pble CTAHYT OCHOBOM ANs MACGHUPOBAHMS ByoyLumx sKCnepu-
MEHTOB HQ 3TOM CMYyTHWMKE.

Puc. 5. Komanga MI'Y Ha kocmoapome «Boctoumbiity.

Ha cnyTHuke yCTOHOBNEHO Heckonbko npubOpoB — aeTek-
TOPOB [N PETUCTPAUMM KOCMUMYECKUX YACTULL U U3NYYEHMH,
CO3A0HHbIX ydeHbiMu MY BMeCTe Co CTyaeHTaMM, aChUpPaH-
TOMM M NPEnoaaBATENAMM YHUBEPCHUTETA HECKOMbKMX NOM-
pasaeneHmit Hawero yuusepcuteta: HUNAD, dusuyeckoro
dakynsrera, TAVL, HVImex, mexmata u UMUCC. MmerHo
OHM 1 BBINKM UHULMATOPAMM M TONOBHBIMU PA3PABOTYUKAMM
BCEr0 KOMMEKCA HAYYHOM annapaTtypsl Ha CryTHuke. Bme-

CTe C HaMM PABOTANM KONNEKTUBLI 1 3APYOEXHBIX YHUBEPCH-
TetoB. Cpean Hux ocHosHble: YausepeuteTsl OxHon Kopeu
u Yrmeepcutet KanndopHmu 8 Jloc-Anxenece. Kocmuueckas
cnyxebHas nnathopma ana cnyTHuka 6bina paspaboTaHa
cneupnamctamn AO «BHUMIM» Ha 6ase cepwitHoi nnat-
dopmbl «KaHoMyC» NpU COMOM OKTUBHOM Y4YQCTUM CNELManu-
ctos MIY. Bot Bkpatue 31 pesynsratsl.

HOBOCTW HAYKW
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Puc. 6. Crapt paketsl «Coto3» CO CMyTHUKOM
«JlomoHocoB» Ha Kocmoapome «BocTouHbiiiy.

Puc. 7. Kocmompom «Boc-
TOYHbIMY. MOCNEe YAAYHOrO

crapta 28.04.2016 .

Puc. 8. CnyTtHuk «JlomoHocos» B nonerte.
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OCTU HAYKWN Ne 2/2016

MCCHEHOBaHI/IH KOCMUYECKUX J'Iy‘{el‘/'[ IIpenebHO-BbICOKMX 3Hepr1/{171 U TPAaH3UEHTHDBIX CBETOBBIX SIBJIEHU B

BepxHell aTMocdepe 3eMn

Opb6utansHbin Teneckon TYC (Tpekosas YCraHos-
ka), Ha «JlomoHoCOBE» fABNAETCA NEPBLIM B MUPE
MHCTPYMEHTOM, MPEAHASHAYEHHbIM AN PerncTpa-
umm csetosbixtpekos KJIMBD 8 atmocdepe 3emnu
¢ 6opTa kocmuyeckoro annapata. OH perncTpu-
pyeT B atmocdepe 3emnu «Cneably KOCMUYECKMX
yactuy, — ux Beictpbie ynsTpaduonetoesie (YD)
BCMbILLKKM, BOSHMKAIOWME NPU  B3AMMOLENCTBMM
kackaga BTopwmuHbix yactuy ot KJIMBD aTtomao-
MM BO3AyXA HO BBLICOTOX B AECATKM KMIIOMETPOB.
AktyansHocTs usyuenus KJIMBD — cambix sbico-
KOSHEPIMUYHBIX 3APSKEHHBIX YacTul, Bo Bcenew-
HOM, CBA3GHA C TEM, YTO CMEUManUMCTAM MOKa He
B MOMHOM MEPE BbISCHEHA COMA MPMPOAA 3THX
yameuTenbHbix Yactmu. Oeno 8 Tom, yto ewe 50 net Hasan
ussectHole dpuanku lpeitsen, 3auenuH n KysbmuH TeopeTnue-
cku npeackasanu (akagemuk [T, 3auennH 6bin npodeccopom
MTIY u 3aBenyowmm kadenpbl GUsMkn KOCMOCA buU3nyecko-
ro bakynsTeTa), YTO 3TH YACTUUBI, 3APOXAAACH BHE Mpepae-
noB Hawek [anakTMkmM, He MOryT OOCTMYb HALLEH MIAHETh
BCNIEACTBME TAK HA3bIBAEMOro 3dpdbekta obpesanus nx noTo-
ka (3K — obpesaHue) Ha pennkToBOM manydeHun Bcenen-
HoM, obpasosasliemcs nocne bonbworo B3peiBa. Hazemmbie
YCTQHOBKM MO U3YYEHMIO KOCMMYECKMX NTy4El HECKOMbKO NeT
HO304 AeicTBuTensHO 3apernctpuposany noxoxee Ha [3K
-5pPeKT  yMeHblUeHUEe MHTEHCUMBHOCTM TaKmx dactuu. Ho B
CUIY OYEHb MANOWM  CTATUCTMKM COBBITUI (TaK, Npu 3HEpru
10" 3B Ha 3emnio  «nagaet» 1 yactmua Ha 1 ke. km B rogl)
NOKQ He yAaeTCs CAENAaTh OKOHUYATESNbHbINA BbIBOL O TOM, sIB-
naetcs i Habnogaemsiit 3dpdekT aeicteutensHo [3K-o0bpe-
3AHUEM.

Mo cytn, opbutansHbuit Teneckon TYC Ha «JlomoHocose»
MCNoNb3yeT AaTMOCdEpPyY HALLEN MNIAHETH B KAYECTBE MUraHT-
CKOM MULLUEHU, B KOTOPOM MPOUCXOAMT MPOLECC B3AUMOLEN-
ctema KJTTBS. Tem cambiM yoaeTcs 3HQYMTENbHO YBEMMUMTD
s3¢pdekTrBHyIO nnowaas 063opa (Mo cpasHeHMIo, Hanpumep,
C HA3EMHbIMKM YCTAHOBKAMM).

Kpome BbinomHeHUs 3TOM 304044, HAMPABMEHHLIM B HAOMP
teneckon TYCha «JlomoHnocoee», cnocobeH pukcMpoBaTh w
apyrue pasHoobpasHbie BeICTPbIE ATMOCHEPHBIE MPOLECCHI,
nposensowmecs 8 YO usnyuermnn. Cpeam HUX — KAK LUIMPOKO
M3BECTHBIE MOJTHMEBLIE PA3PALL, TAK U MASIO M3YyHYEHHbIE L0
CMX MOP TAK HO3LIBAEMbIE TPAH3WEHTHLIE CBETOBLIE ABNEHMS
(cnpaiThl, 3nbdbl, CUMHWE OXETbI, TMrAHTCKME AXETH M Np.).
Yxe nepsbie BHOOPOUHbIE M3MEPEHMAa Ha «JlomMoHOCOBEY B
TECTOBOM PEXMME MO3BOMIM HAKOMWUTL AOCTATOYHO 60omb-
wor obbem nonesHon nHGOPMALMM KAK MO ATMOCHEPHBIM
aBneHuam, Tak u no pabote camoro npubopa Ha 6Gopty
CNYTHMKA.

B onHom u3 pexumos pabotsl Teneckona TYC yganoce 3a-
perncTpupoBaTh mouHsie YP-scnbiwkm B aTMocdhepe 3emnu,
NPOAOMKUTENLHOCTLIO OT HECKOMBKMX EAMHUL, A0 CTA MUIN-
cekyHa. Kak npaeuno, MHOTME M3 HUX CBA3AHBI C TPO30BbLIMM
OBNACTAMU HA CPEAHMX M HU3KMX WMPOTAX U AAIOT OQHOBPE-
MEHHBIM CUTHAN BO BCEM MOME 3peHus npubopa BCreacTsune
pACCesHWs U3y4aemMoro ceederus B obnaka (puc. 9).

Puc. 9. Kapta cobbimuit TpaHsueHtHoro YP-ceeueHus B aTMOC-
depe 3emnu No AAHHBIM MEPBLIX TPEX Mecsaues paboTsl Tene-
ckona TYC.

OpHako uensit pag Hanbonee MHTEPECHLIX COBLITUI Npea-
CTaBNAOT COBON  CNOXHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO
CTPYKTYPY, KOTOPAs MOALNEXMUT AQNbHEWLIEMY LETANbHOMY
MCCNEOBAHMIO. DTH ABNEHMS, BUAMMO, NPUHAANEXAT K KNAC-
CYy HOJOBMNAYHBIX, BLICOKO- OTMOCHEPHBIX TPAH3UEHTHBIX CBE-
TOBbIX ABNEHMI (TOK-HO3bIBAEMbIE «3Mbdbl», «CNPANTLI). [1pu-
Mepbl Takux cobbiTuit npusepersl Ha puc. 10. MHtepecHo
OTMETUTb, YTO MO AQHHBIM MMPOBOW CETM PAAMOYACTOTHOM
NOKALUMU MOSTHMI HEKOTOPBIX TAOKMX COBBITUM HE HALLNOCH Hu
OfHOM OBNACTU FPO30BOM AKTUBHOCTM B Mpeaenax obnactu
MX PerucTpaumn. DTOT GAKT MOXET MOCTABUTL MO COMHE-
HUE MOAENb WX TeHepaumu, CBA3AHHOM C MHTEHCHbUKaLMEN
aTMOCHEPHOTO SNEKTPUUECTBA B HUXHKUX CIOSIX ATMOCHEPI.
B 6nmxaiiwee spems 6GymeT NMpousBeaeHd TUMONOMU3ALMS
COBLITUI U CPABHEHME AAHHBIX C HA3EMHBIMKM CETAMM peru-
CTPAUMU MOTHUIA U APYTUMM SKCMEPUMEHTAMM.

2006-06-F7 18r1%151%. TLE

Puc. 10. Mpumepsl YP senbiwek B atmochepe 3emam Co CNoxXHOM
NPOCTPUHCTBEHHO-BPEMEHHOM CTPYKTYPOM (Cnesa), ux reorpadm-
yeckoe nonoxeHwue (cnpasal).

Mogo6Horo poaa ynsTpaduoneTosslie BCMbiWKk B aTMOChe-
pe 3emnu, sIBASsiCb, C OLHON CTOPOHBI, HEXENATENbHbLIM «bO-
HOMY» MPW BbLINMOIHEHUM OCHOBHOW 3aaaun Teneckona 1YC
— pervctpauun  KJIMB3, npeacrasnsior, Tem He meHee, OT-
AENbHYIO OKTYQmbHYIO GU3MYECKYIO LeNlb MPOBOAMMOIO IKC-
NepUMEHTA — BbIACHEHME UX PU3MUYECKOM NPUPOLbI.

HOBOCTW HAYKW
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VccnenoBanus acTpodu3nyeckX raMMa-BCIIECKOB

[Mp1 raMMO-BCMIECKAX BLIAENSETCA OrPOMHAS SHeprus —
cebiwe 10% 3pr/c. D70 NPUMEPHO CTOMBKO XE, CKONBKO Npw
B3pbIBE CBEPXHOBOWM 3BE3Mbl, HO 30 OAHY cekyHay. [Tpupona
ramma-scnneckos (Hapaay ¢ yckopenuem KJMB3) ocrtaetca
OfHOM M3 3Arapok coBpemeHHoi actpodmsnkn. Cuntaetcs,
UTO MX UCTOYHMKM HOXOOATCA HO OYEHb ACNEKMX, TAK HO3bl-
BAEMbIX KOCMOSIOTUYECKUX PACCTOSHMUSX, M CBA3AHBI C KOM-
NANCOM MACCUBHBIX 3B€3A. [Ins NMOHMMaHMS mpupomsl ram-
MQ-BCMIECKOB OY€Hb BAXHbI OJHOBPEMEHHbIE HaBMOAEHMs
B OMTUYECKOM W rTaMMA-guanasoHax. [o cux nop yaasanocs
30PErNCTPUPOBATL B OCHOBHOM JWLLIL OMTUYECKOE «nochne-
CBEYEHME», TO €CTb OTKIIMK MEX3BE3AHOM CPedbl HA MPOXO-
AALLYIO Yepes Hee YAAPHYIO BOJHY, BOZHUKAIOLLYIO BO BPEMS
KOCMMYeckoro  B3pbiBa. «[ToimMaTby onTUyeckoe usnydeHue
HEMOCPEACTBEHHO B MOMEHT COMOTO FaMMQO-BCMNECKd Heo-
ObIYAMHO TPYAHO, MNOCKOMNbLKY 30PAHEE HEU3BECTHO, U3 KAKOM
obnactu BecenenHoi npuget curnan.

Kpuean Gnecka ramma-scnnecka GRB 1608024 no gannsim npubopa BAPT

Mpexpe Bcero, sto — ramma-cnektpometp BIAPT (brnok [e-
Tektopos Pentren-famma), obecneuvsaiowmit perncTpaumio
FOMMO-M3IYYEHUA C BBICOKUM BPEMEHHBIM PO3PELlEHUEM W
yyscTeuTensHocTbio. [lpu stom BAPI Boimoet cneupansHbif
TPUITEPHBIA CUrHAM HA ONTUYECKME LUMPOKOMOSbHBIE MUHK-TE-
neckonsl LUOK (LLupokononsHsie Ontuyeckne Kamepsl), no
KOTOPOMY OCYLLECTBAAETCH 3ANOMMHAHME OMNTUYECKOTO M30-
Bpaxerus obnactm Heba, rae npousowen scnneck. Kpome
TOro, 3TOT NPUBOP MO3BONAET ONPELENaTb MECTOMONOXEHUE
HO Hebe MCTOYHMKA TaMMA-BCTIIECKA M ONEPATMBHO Mepena-
BATb MHOOPMALMIO B MMPOBYIO CETb AN HOBEAEHWS HA DTy
0BNACTb HO3EMHBIX TENECKOMOB.
Ha cerogHswhuin gers ¢ nomowpsto bIPI saperncrpuposa-
HO [EBATb KOCMMYECKMX FOMMO-BCMNECKOB KOCMOSOMMYECKOW
NPEMPOAL, O TAKXE NATb FAMMA-BCMIECKOB OT MATHUTAPA
SGR (Soft Gamma Repeter)1935+2154 — 6uictpo Bpawia-
IOLLLENCS HEUTPOHHOM 3BE3[Abl C OYEHb CUIbHBIM MATHUTHBIM
nonem (nopsaka 10" Ic). Ocobuiit nHTepec
npeactasnset coboit scnneck GRB160802,

= B/IPT-2, Mal(TI), 20-300 wab

BPEMEHHOM NPOdMIL KOTOPOro MOKA3AH
Ha puc. 11. na storo scnnecka xapak-
TEPHO HASMYME HECKOMbKMX MUKOB HA BpE-
MEHHOM MpodUIe, KOTOopble MOryT 6biTb
OBYCNOBMEHb CTANKUBAIOLMMUCA PENSTH-
BUCTCKMMM ODOMNOYKAMM, BO3HMKLUMMMU BO
Bpemsa B3pbiea. Bce 3Tm cobbitua BOWM B

peecTtp MMpOBOro katasnora, Cco3fnaHHOro

NASA.

CropocTs cueta, ¢°1

Ha «JlomoHocose» ycTtaHoBneH ewe oauH
npuMbop Ans M3ydeHusa raMMA-BCMIECKOB
yCTaHOBMEHHbIM  HA  «JlomoHoCOBEY,

0+ T T
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UFFO (Ultra Fast Flash Observatory). On
npeacrasnser coboi 20-CaHTUMETPOBbIN
Y®-teneckon, paboTaOWMIA MO NPUHLM-
ny QpanTMBHOM ONTMKM M YNPABASEMBIN
’ ; No TpUrrepy OT PACMONOXEHHON B HEeMm
1MS B0 POKOYTONbHOM  PEHTTEHOBCKOM  KaMme-
pbl. 30004Q  PEHTTEHOBCKOrO AETEKTOPA
— 30dMKCMPOBATL HAMPABEHWE W BPEMS

Puc. 11. Opnn 13 roMma-BCnneckos, 30perMcTpPMPOBAHHBIX HA CryTHMKE «J1OMOHOCOBY.

«JIOMOHOCOBY — MepBas POCCUMIACKAS MHOrOBONHOBAS 06-
cepeaTopus, CnocobHas PerucTpUpoBATL M3NyyeHne OOb-
€KTOB OT rOMMQO-AMANA30HA JO onTuyeckoro. [ns 3Toro Ha
«JToMOHOCOBE» YCTAHOBMEHB NPUBOPbI, NO3BONAOLLME UME-
PSTb SMUCCHIO U3NYYEHMM STUX HEOBBIYHBIX SBAEHUN B LUMPO-
KOM AWMANA30HE [JIMH BOJSH.

NOABNEHUA TPOH3UEHTA B PEHTreHe M no
3TOM uHbopMauum Hanpasuts YD-Teneckon
YODPO Ha ero uctounnk. B HacToswee
BPEMS 30KAHYMBAETCA OTPABOTKA NPOrpammHoro obecneye-
HUA MO YNPABNEHMIO 3TOrO NPMBOPA B YCNOBMAX PEQSTBHOTO
noneta.

Hapsaay ¢ actpodusmnueckumm cobuituamm, npubop BIAPT sa-
PErMCTPMPOBAN FAOMMA-M3NYYEHUE OT HECKONbKMUX COMHEUHBIX
BCMbILIEK, O TAKXE MHOXECTBO BbICHINAHMA MArHUTOCHEPHBIX
3MEKTPOHOB ( M3 PAAMALMOHHBIX MOSICOB 3EMM) PENSTUBMCT-
CKMX M CyBPensTUBUCTCKUX SHEPTUI (MO TOPMO3HOMY peHTre-
HOBCKOMY M3Iy4EHMIO).

VccnepoBaHus MarHuToCepHbIX YaCTHIL

3apsaxkeHHbIE YACTULBI, 3AXBAYEHHBIE B MATHUTHYIO J1OBYL-
Ky B OKONIO3EMHOM MNPOCTPAHCTBE (PAAMALUMOHHLIE MOSCa),
MOFyT MOKMAQTH €€ (TaK HO3bIBAEMbI MPOUECC MX «BbICHINA-
HUAY), B pe3ynsTaTe paaa GpU3MYECKMX U3 NPOLECCOB, NPUPO-
A0 KOTOPbIX HEAOCTATOYHO UCCAEAOBAHQ.

HOBOCTW HAYKA

Boicbinanue 4actuu, M3 30HbI YCTOMYMBOrO 3AXBATA B MATHUT-
HOM NOBYLLKE 3EMIU MOXET MPOUCXOAMTbL NOJ BO3LEWCTBUEM
Pa3NMYHbIX U3MUECKnx MexaHusmos. Ho B kauecTse momu-
HUPYIOLLErOo PACCMATPMBAETCS B3AMMOLENUCTBUE SNEKTPO-
MOFHUTHBIX BOIH B OKONIO3EMHOM NPOCTPAHCTBE U 3APSXEH-
HbIX 4ACTUL,. BonHbl MOryT BbITh KOK TEXHOTEHHOTO(HO3EMHbIE



PAAMONepPenaTymkm), TOK U eCTeCTBEHHOTO (pasBuTue nnas-
MEHHBIX HEYCTOMUMBOCTEN) MPOUCXOXAEHUA.

Buichinatowmecs  4actvubl (B OCHOBHOM — 311EKTPOHbI) MO-
ryT OBOCTUraTb PENATUBMUCTCKMX SHEPTUM M UX BO3LEUCTBME HA
aTMochepy NMyTeEM MOHWM3ALMMU MOXET MMETH CYLLECTBEHHbIE
NOCNeacTBusa AS18 U3MEHEHMS ee CBOWCTB.

B cBA3M C 3TMM HONPOBAEHMEM MCCNIEROBAHWI CNEfyeT yno-
MSAHYTb O HOYQNE COBMECTHbIX 3KCMEPUMEHTOB Mo Habsmo-
AEHUAM BbICHINMAHMIA NEKTPOHOB M3 POAMALMOHHBIX MOSCOB
3emnn Ha «JloMOHOCOBE» U B CEpPUM AIPOCTATHBIX SKCMEPH-
mentoB BARREL (Ballon Array for RBSP Relativistic Electron
Losses).

Mexpnyrnaponras konnabopauma BARREL nposoput 3anyck
O3pOCTATOB B ABPOPANbHLIX LUMPOTAX (B HACTOALLEE BPEMS
n3 Kupynsl B LLIseumn). Moea coemecTHbix ¢ JlomoHOCOBbIMY
3KCMEPUMEHTOB — B M3MEPEHUM XAPAKTEPMUCTUK BbICHINAID-
LMXCS 4ACTUL, OIHOBPEMEHHO HQ BOSBLUMX M MASBIX BLICOTAX.

Nameperus sapsxeHHbix yactuy, Ha «JlomoHocose» npo-
BOAATCH C nomouwbio Tpex npubopos — BAPI, O3MPOH
(DosumeTtp  DnextpoHos, [1POrowHos,
Herrponos) u ELFIN-L (Electron Loss and
Fields INvestigator for Lomonosov), oxsa-
TbIBAIOLLUMX LUMPOKMI AMANA30H SHEPrui
4ACTUL, PAAMALMOHHBIX MOSICOB 3EMIU, WX
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OKOJIO3EMHOM KOCMUYECKOM NPOCTpaHcTee. bnarogaps nsym
NONYNPOBOAHUKOBLIM AETEKTOPAM A PETUCTPALMM 30Psi-
XEHHbIX Y4ACTUL, O TAKXE [BYM CYETUYUKAM MELNEHHBIX HEM-
TPOHOB, 3TO YCTPONCTBO MO3BOMSET PETUCTPUPOBATL MOTOKM
MPOTOHOB, 3MEKTPOHOB M HEMTPOHOB, O TAKXE MOLLHOCTb
MOTMOLLEHHON B03bl PAAUALMKM HO TpaekTopuu noneta «Jlo-
MOHOCOBO». Hapsay ¢ BAHHBIMM APYrUMX NPUOOPOB MO MO-
HUTOPUHIY POAMALMOHHON OBCTAHOBKM, co3paHHbix 8 HMN
anepHon duamkn MIY U yCTOHOBNEHHBIX HO APYrUX CyTHU-
KaxX (HM3KOOPBUTANBHLIX — cepun «MeTeop» — u reoctaumo-
HOPHOM «DneKkTPoy), AaHHbie «JToMOHOCOBAY ABNAETCA BAX-
HbIM IEMEHTOM B €4MHOM CUCTEME KOHTPOSS PAAMALMOHHO
OBCTAHOBKM B OKONIO3EMHOM KOCMWYECKOM MPOCTPAHCTBE,
cospaHHoi B MIY.

Ha puc. 12 npencrasneHsl NpuMMepsl AAHHbLIX, MOMYYEHHbIX
npumepHo 3a 12 yacos noneta. MoXHO BMAETb 3HAUYUTESNb-
HbIE U3MEHEHMA MOLLHOCTM [O3bl PAAMALMM U MAOTHOCTU MO-
TOKG 4aCTUL, OOYCNOBNEHHBIE XAPOKTEPOM OPOUTANLHOrO
ABUXEHMS CMYTHUKA B OKONO3EMHOM MPOCTPAHCTBE.

Depron Dose and counting rates in seconds arrays
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Hapsany ¢ peweHvem yHOAMEHTANbHbBIX
KOCMOMDU3UYECKMX 30QAQY, OMH M3 «pPa-
AMALMOHHbIX» Npubopos Ha «JlomoHoco-
se»y — JIMNPOH — obecneunsaer mo-
HUTOPUHI POAMALMOHHON OBCTAHOBKM B

nonerte.
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Puc. 12. Hosbl paguaumu, sapernctpuposaHtsie npubopom OIMPOH 8 opbutansHom

VccnenoBaHus B 06/1acTi 9KCTpeMabHON KOCMIYECKOT Ouonornmn

Ewe opuH 3kcnepuMeHT, ocywecTsnaemslit Ha 6opTy cnyT-
HMKA «ﬂOMOHOCOB», TAKXe npegHasHa4vYeH Aand uaydeHusa
3KCTPEMAIbHBIX ABNEHMIA B KOCMOCE, HO M3 0BNacTu KOCMM-
yeckon 6uonormn u dusmnonormm. MNpubop MMUCC-T («Mn-
ctutyT Matematunueckux Mcenegosaruin Cnoxrbix Cuctemy)
NO3BONAET PErnCTPMPOBATL M AHANM3MPOBATL YCKOPEHMS B
YCIOBMAX OPOUTANBHOTO MOMETA CMyTHMKA.

OCHOBHbIE LEnM AAHHOTO WMCCNEROBAHMS CBA3AHB C TAK
HO3LIBOEMOM «BONE3HbIO ABMXEHMA B YCNOBMAX MUKPOrpa-
BUTALMMY, OLHWM M3 MPOSIBAEHWUM KOTOPOM SBASETCH 3anas-
AbIBAHKME CTOBMAM3AUMM B3OPA YENOBEKA B YCIOBMAX KOCMM-
yeckoro noneta. bopoTbcs ¢ ONUCAHHBIM fBAEHUMEM MOXHO
nyTem paspaboTku CNeuManbHOrO YCTPOMCTBA — KOPPEeK-
Topa crabunusaumm s3opa. CurHansl koppekTopa npeana-
raetcs GOPMUPOBATL B 30BMCUMMOCTH OT [BWMXEHWS TOMOBbI
KOCMOHOBTA MO MOKA3AHUSIM MHEPLMABHBIX MUKPOMEXOHM-
4ECKMX AATYMKOB M MEePEeABATb C MOMOLLBIO TAfbBAHMUYECKOM
CTUMYNALMKM HO NepBUUHble apdepeHTHble HENPOHbI ero Be-

CTMBYNapHOro annapara.

B xome skcnepumenta ¢ nomouwpio npubopa MMUNCC-I
NPELCTOUT BbLIACHWUTb, KOKMM OBPA3OM  M3MEHSIOTCS XApakK-
TEPUCTUKM [ATYUKOB B YCIIOBMAX KOCMMYECKOrO MONETa Mo
CPABHEHMIO C AAHHBIMU HA3EMHBIX UCMBITAHMIA. B HacToAwee
Bpema MUAET HAKoNneHue [LOAHHbIX Ona nposefeHunsa CTatu-
cTnyeckoro aanmsa. Hauaswascs obpaboTtka uHbopMa-
UMM MPEAnonaraeT NofayyYnTb AAHHBIE 06 UHCTPYMEHTAMbHbBIX
OWKMBKAX MMKPOAKCENEePOMETPOB B OPOMTANLHOM MoseTe.
Ina 310ro 6yayT UCNONb30BAHBI 3HAYEHUS MUKPONEPErpy3oK
A0S YYBCTBMTENbHBIX MACC MPU HAMMYMU [AHHBIX 06 opbuTe U
NOKA3AHMM LUTATHBIX AATYMKOB YIIOBOM CKOPOCTM CMYTHUKA.
CosparHbit 8 HAMAD MIY LleHtp obpaboTtkm  kocmuye-
CKMX [AHHBIX NMPOAOMKAET nonydyeHne u obpaboTky nHop-

Maumun cnyTHrka «JTomoHocos.
M. N. Manaciok
HWUW apepHoin dusuku um .B. CkobenbupiHa,
dusmnueckuin pakynster MY um. M.B. Jlomorocosa
panasyuk@sinp.msu.ru
Cait npoekta: lomonosov.sinp.msu.ru
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OTPUMUATE/IbHAA JVDJIEKTPUYECKAA ITPOHNMIAEMOCTD
[TPECCOBAHHDBIX TABJIETOK ITAK

YueHbimn dusnyeckoro dakynsteta B.H.C. [aspunoson H.[., c.H.c. Manbiwkunon U.A., acn. Bopobsesbim A.B. (ka-
denpa nonumepos 1 kpuctannos) u B.H.c. Hosrkom B.K. (kadenpa obuiei Gusnku 1 BONHOBLIX NPOLECCOB) BNEpBbIE
Habmoaancs npouecc GOPMMPOBAHUA OTPULATENLHON audnekTpuueckon npoHuuaemoctn (OF1) 8 Teepaom Tene.
YCTQHOBNEH MEXAHM3M ABJIEHUS, YTO CNOCOBCTBYET PAsBUTMIO HanpasneHus «Dusmnka OTPULATENbHBIX AUdNEKTPUYE-

CKUX UHOEKCOBM.

B.n.c. lTaspunosa H.[.

Acn. Bopobbes A.B.

OTpuuarensHoe 3HAYEHWE LEHUCTBUTENBHOM YACTU AM3-
NEeKTPUYECKON MPOHMLAEMOCTH TBEPAOrO Tena asnsetcs ¢e-
HOMEHOM, BU3NYECKMI MEXAHWM3M KOTOPOTrO A0 CUX Mop Bbin
HeusBecTeH. Bbicka3aHHble NPEnnoNoXeHns He OnMPANUChb
Ha ckonb nmbo ybeanTenbHbIM 3kcnepumeHT. Bmecte ¢ tem,
3TO MAPALOKCANbHOE siBNEeHUe MeHseT byHAAMEHTAanbHbIe
npeacTaBneHnd O PEAKTUBHBLIX SNIEMEHTAX SNEeKTPUYHEeCKMX
uenei. K mByM knaccuyeckum peakTUBHOCTAM (EMKOCTM M
KOTYLIEYHOM MHOYKTMBHOCTH) nOBABNAETCA TPETbA — OTPM-
LATENbHAA €MKOCTb UK «TBEPAOTENbHAA MHOYKTUBHOCTb» CO
cBommM cneunduuecknmm ceorcteamu. OHa yxe peanuso-
BAHQ B MHTErPANbHOM MCMOMHEHMM.

[Mponute CBET HO NPUYUHY ABAEHMS Moo 6bl HabmO-
OEeHMe CMOHTAHHOrO BO3HMKHOBEHUA 3bdekta OIl, mayue-
HUE YCIOBUI MOSIBNEHMA KOTOPOrO B MOHSATHOM OBbLEMHOV
cpefe C M3BECTHBIMW COCTABMAOLLMMM, NO3BONUIO Obl BblgE-
SIUTb MPUHUMMIMATBHBIA MEXAHWU3M SBIEHUS M HAMTKH CNOCO6bI
YNPABAEHUS WM.

Puc. 1. @opmuposarme somHbl Ol (BbigeneHa
kpacHeiM) B koopauHaTax € (log f, T).
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R

C.H.c. ManbiwkmHa M.A.

B.n.c. Hosuk B.K.

CnoHTaHHOE 30pOXAeHWEe M PasBUTHE npouecca dop-
muposanua Ol skcnepumeHTansHo HabMoAANoCh NpU Uc-
CNeNOBAHWMM OM3MEKTPUYECKMX CBOMCTB HAHOMOPMCTbIX TaA-
BNeToK MoNMMEePa MNONMUAKPUIOBOM KMCOThI, 3AXBATUBLLMX
atmocoepHyio srnary. Mameperus npoBOAMNMCE B UHTEPBA-
ne temnepatyp 0+100°C, yactor 107107 Tu. Mpu T=65°C
B 06pasue NpoUCXOoamMT CTPYKTYPHbINM $a30BbIM nepexos,
OBYCNOBNEHHbIM YXOAOM MONEKYN CBA3AHHON BOAb C MO-
BEPXHOCTM MOP MOMMMEpPa. Toraa Xe Ha Hekoel 4actoTte
ckaykoobpasHo popmupyetca sona Orl. o mepe Bospac-
TAHWA TemnepaTypsl 4acToTHbIM nHTepean Ol cummeTpuyHO
PACWUPAETCA. DKCNEPUMEHT MO3BOMSET OAHO3HAYHO YTBEP-
xpaate, 4to peromer Ol obycnosneH noseneHvem 8 oobek-
T€ 3APSXEHHBIX YACTUL, IMLLIEHHBIX YNPYrOM BO3BPALLAIOLIEN
ceaan. Takas Moaenb ABNEHWS, BOSMOXHO, HOCUT CaMbIi 0b-
LMK XxapakTep.

DKCNEePUMEHTANBHO MOKA3AHO, YTO MHMMAS YACTb AM3-
nexkTpuyeckon npoHuuaemoctv B 3oHe Ol npetepnesaer
MJOBHOE M3MEHEHME CO CMeHOM 3Haka. [lo 3Toi mpuunHe
BO3MOXHbl BCE€ 4YeTblpe COYEeTAHUA MONOXUTENbHBLIX U OTPU-
LATeNbHbIX 3HAKOB OENCTBUTENBHOM M MHUMOM YACTU AMdnek-
TPUYECKON MPOHULAEMOCTMH.

[MonyyeHHble PesynsTaTh MPEACTABASIOT COBOM MACCHB
3KCMEPUMEHTANbHBIX IAHHBIX, HEOBXOAMMBIX NS CO3AAHMS
bEHOMEHONIOMUYECKOM TEOPHM SBINEHMS.

Pe3yﬂbTOTb| nccnenoBaHUA OI'ly6J'|l4KOBGHb| B CTATbE:
N.D. Gavrilova, V.K. Novik, AV. Vorobyev, |.A. Malyshkina.
“Negative dielectric permittivity of poly (acrylic acid)pressed
pellets”. J. of Non-Crystalline Solids, 452, 1-8, (2016).
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OUBVKN HAYYMINCDH YITPABIATD IIOMAPU3AIIVIEN CBETA,
CHIM3VB EI'O CKOPOCTD B 10 PA3

loynna duamkos s MIY umernn M.B. Jlomonocosa u TexHonormyeckoro yHueepcuteta Tonoxawm (AnoHus)
pPa3paboTANa METOAMKY CBEPXBBICTPOrO YNPABIEHNUS MOBOPOTOM NOASPU3ALUMM CBETA. [10 MHEHUMIO YUYEHBIX, 3TO
OTKPBIBAET COBEPLUEHO HOBbIE NEPCNEKTUBLI AN CUCTEM ONTUUECKON 0BPaboTKM MHGOPMALMM, B TOM YUCHE W
LIS CO3[10HUS CBETOBBIX KOMMbIOTEPOB, B KOTOPbIX BMECTO 3NEKTPOHOB paboTaioT uckmoymtenbHo GoToHs. O6
3TOM METOaMKE OHM PACCKA3anM B CTATbE, ONyONIMKOBAHHOM B nocneaHem Homepe xypHana Physical Review
Applied. 21oT xypHan noasunca B s3HameHnuTom cemeitctee Physical Review Bcero Heckonbko net Hasan B CBA3M
C NOTPeBHOCTLIO NYBAMKOBATL BUaMUECKME PADOTHI, PE3YNLTATH KOTOPLIX MOXHO MCMOMb30BATL HA MPAKTUKE.

Mnnioctpauus sbdbekra Papages: nno-
CKOCTb MOMSPM3ALMM CBETA MOBOPAYM-
BAETCA MPW MPOXOXAEHWUU 4Yepes Ha-
MArHUYEHHOE BELLECTBO.

B naoHHOM cniydyae pesynstatsel paboThl MOTYT MPUMEHSTLCS
MPY M3rOTOBAEHMM TAK HO3bIBAEMbIX MPOCTPAHCTBEHHbBIX MO-
AyNaTOPOB CBETA, HAO OCHOBE KOTOPbIX PabOTAKOT, HAMpu-
Mep, BCE XMAKoKpUcTanmmyeckme 3kpaHbl. OHM yCTpOEHs
TAK, YTO KOXAbIK MONEHbKUW MUKCENb C KAKOW-TO AAHHOM
€My CKOPOCTbIO MOXET MepekiioyaTs CBET, AeflaTb ero spye
nnu cnabee, NpUMYEM OCYLLECTBASETCS 3TO NEPEKIoYEHNe 3a
cueT nosopoTa nonspusaumu ceeta. [lo cnosam oagHoro u3
asTopos paboTsl TatesaHbl Lonroeoi, crapliero HayyHoro
COTPYAHMKA NabopaATOPUM HAHOOMTHUKM  METAMATEPUANOB
dusmyeckoro dakynsteta MY, HoBble BbICTPbIE NPOCTPAH-
CTBEHHbIE MOAYNATOPLI CBETA MOTYT MPUMEHATLCS MPW CO3-
AAHUM rONOrpPaAbUYECcKON NAMSTH, TPEXMEPHBIX AMCNNees, a
TAKXE TOYHbIX CEHCOPOB MOKA3ATENEeN NPENoOMeHUs 1 CeH-
COPOB MATHWUTHOrO MONS.

CkopocCTb 3ammcK B TPEXMEPHYIO ronorpaduyeckyio na-
MSITb HOMPSMYIO 30BUCUT OT CKOPOCTW MEPEKIOYEHMS NPO-
CTPOHCTBEHHOTO MOAYNATOPA CBeTA. B xuakux kpucrtannax
3TA CKOPOCTb CUbHO OrPAHMYEHA, MOCKOMbKY MOBOPOT MO-
NSPU3ALMM Y HUX OCYLLECTBASETCS MyTEM MOBOPOTA CAMOW
KK-monekynbl, a 3TO 30HUMOET [ECATKU MUANMCEKYHA. Yue-
Hble NPennoXunun oCyLlecCTBldATb BPALWEHNE nonapusaaunmn He
MEXAHUYECKMM MOBOPOTOM, O C MOMOLLbIO ddeKTa, OTKPbI-
Toro euwe Papageem. Ero cyTts 3akniouaeTcs B Tom, 4TO nio-
CKOCTb MOMAPM3ALMM CBETA NMOBOPAYUBAETCS MPU MPOXOXAE-
HUM Yepe3 HOMATHUYEHHOE BELLECTBO.

B 1998 romy oauH M3 aBTOPOB CTATbM, SMOHCKMA DU3MK
Muuytepy MHoys npennoxun KOHUENUMIO MPOCTPAHCTBEH-
HbIX MOZYNATOPOB CBETA HA OCHOBE HOBbIX HAHOCTPYKTYP
— MArHUTOPOTOHHBIX KPUCTAMNOB., DT MUKPOCKOMUYECKME
KPUCTONNbI CORepPXaT B cebe onTuyeckue pPesoHaTOpbl —
CUCTEeMbl M3 AByX napannensHbix 3epkan. CerogHs rmasHas
chepa MCNONb3OBAHMSA 3TUX KPWUCTAMIOB 3AKIOYAETCS B
cywecteeHHOM «3amepnerunmny ceeta. DoToH, nonaswmii B
TAKOM PEe30oHATOP, CPa3y «BbIOPATLCA HAPYXY» HE MOXET,
OH KOKOE-TO BPEMS MEPEMELLAETCS MEXAY 3€PKANOMU U Bbi-
XOAMUT OTTYAQ C BOMbLIMM 3AMO3AAHUEM. TAK Y4TO eciu K no-
NSPU30OBAHHOMY CBETY, MPOXOAALLEMY YEpes3 TOT KPpWUCTAs,
NPEUNOXMTb MarHuTHoe none, 1o 3dpdekt Papapes Oynet

YBEJMUMBATHLCS C KAXKABIM MPOXOAOM OT 3ePKana kK 3epkany u
B KOHEYHOM CYeTe AOMKEH CTATb HOMHOMO 30METHEe.

«Mbl pabotaem HAA MATHUTODOTOHHBIMU KPUCTAMNAMMU CO-
BMECTHO C npodeccopom MHoys npakTMieckn ¢ Camoro Ha-
4aNQ, M 30 3TU NATHAAUATL NET Y3HAMM OB 3TUX YAMBUTENbHbIX
HAOHOCTPYKTYPAX MHOTO HOBOTO, — rOBOPMUT OAMH M3 ABTOPOB
ctaten Tateana Jonrosa. — M BoT HakoHew, mMbl 10BpPanucsy
[0 CcBepxBLICTPON Momynsumm ceeta. B Hawmx skcnepumen-
TAX C PEANbHBIMU KPUCTANIAMM Mbl BOBUAKCH TOFO, Y4TO CBET
M3 HUX BBIXOAMT MPMMEPHO B AECATb PA3 MO3XE, YeM eCnu Obl
wern npocto B Bo3ayxe. M 310 paer ysenuueHue ynenbHoro
dbapageeBckoro NOBOPOTA HA NMOPSZOK!».

Mo cnosam [onrosoi, HUKAKOrO NAPAAOKCa MEXAY «3aMel-
fIeHUEeM» CBETA M BBIZBAHHOM STUM 3aMenneHuem ceepxObi-
cTpor moaynsumen Het. «’MepnenHbin” cBeT Ha caMoMm aene
MELMEHHBIN TONBKO OTHOCUTENBHO CKOPOCTU CBETA B BAKYY-
M€, O MO CPABHEHMIO CO CKOPOCTbIO MOBOPOTA MOMEKY XMA-
KWMX KPUCTQNIOB 3TO BCE PABHO HECPUBHUMO OLICTPOY.

B ceoux skcnepumentax dusukn MY gobunucs Toro, uto
MAOCKOCTb MONAPM3ALUMM «KMEANEHHOrO» CBETA MOBOPAYMBA-
eTca TaK 6bICTpO, 4YTO OT/IMHAEeTCd HA 3AMETHYIKO BENUYUHY
LOXE MeXZy HOYANOM M «XBOCTOM» GEMTOCEKYHIHOrO na-
3EPHOTO MMMYNLCA ANMTENsHOCTLIO BCero okono 200 demro-
cexyHn. (PemrocekyHaa — 3TO OAHQ KBAAPUINIMOHHAS LONS
CeKyHAbl Mnn OAHA MUIINIMOHHAA 4ACTb HCIHOCGKyH,EI,bI). ,D,OJ'I'
rOBA rOBOPMT, 4TO BenuunHa 3ddekTa, nonyyeHHoro 8 MIY,
BCE elle HefOCTATOYHA A MPAKTUYECKOTO MUCMONb30BAHMS,
OLHAKO, OrpAHUYEHUA HEe ABNAKOTCA NPUHUMMMANBHBIMUA. qDM'
3MKM HEABYCMBICTIEHHO MOKA3QM: CBEPXOLICTPAS MOAYNSLMS
CBETA B MATHUTODOTOHHBIX KPUCTAMNAX BO3MOXHA WM MMmeeT
fonee Yem xopoLIMe NEPCNEeKTUBDI.

HecmoTtps Ha TO, 4TO Ans OBbIYHBIX SKPAHOB CKOPOCTH XMi-
KOKPMUCTANNMYECKON MOLYNSALUMM BMOSIHE LOCTATOYHO, CBEPX-
CKOPOCTb NEPEKIIOYEHNA HEODXOAMMA B TEX YCTPONCTBAX HA-
HODOTOHMKM, TAE BMECTO 3MEKTPOHOB MCMOMbL3YIOTCS GOTOHbI
LSS OCYLLECTBIEHMS KAKOM-TO NOTMKM MU cYeTa, GOTOHHOIO
NepPEKIIOYEHMs!, ONTUYECKOM 3AMUCHM, — TO €CTb B MOTEHUMA-
ne ans cos3narus GOTOHHBIX KomnbloTepos. M yxe cenuac
rpynna npodeccopa MHoys aemoHcTpupyeT paboTaioLme
C NOMOLLBIO BBICTPLIX MATHUTODOTOHHBIX MPOCTPAHCTBEHHbIX
MOZYNATOPOB CBETA O6PA3LB TPEXMEPHOM rONOrpadUIeckoit
NamaT v aucnnees ans socnpousseneHns 3D u3obpaxeHmit
W BUAEO.

“Ulirafast Faraday Rotation of Slow Light”, A.l. Musorin,
M. 1. Sharipova,T.V. Dolgova,M. Inoue,and A.A. Fedyanin.
Phys. Rev. Applied 6, 024012, (2016).
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«CYTIEPTEPOV» CPEJIMI MATEPUAJIOB
/11 CBEPXBBICTPOM ITEPEITAYY MHOOPMAIIVN

xyprane Scientific Reports.

Lllep6akos M.P.

Metamarepuanbl: Korga 1+1=3

MHOraa B KOMOHAE HECKOMNBKO YENOoBEK MOMYT JOCTHUYb BOfb-
wero, yem 6bina Bbl CyMMa MX LOCTUXEHMIA MO OTAENBHOCTH,
CNOBHO, OBBEAMHSACL, OHM MPUOBPETAIOT HOBbIE MOME3HbIe
CBOWCTBA. DTO CMPOBEANMBO M Ans MeTamaTepuanos. U
ecrv B Npumepe C Mo4bMU B KOMOHAE, KOrLd BMECTO Mpo-
CTOM CYMMbl M3BECTHBIX BESIMYMH Mbl MOMYYOAEM YTO-TO MPUH-
UMMUATBHO MHOE, CUTYAUMA OOBACHAETCS PA3HBIMM MCUXOMO-
rMyecknmu 3bbekTamu, To B Clyyde C METaMATEPUANamM
NPWUYUHON TAKMX «CBEPXCMOCOBHOCTEM» KAK «HEBUMAMMOCTbLY
(NpaBaG, NOKA TOMBKO B MUKPOBOSHOBOM AMAMNA30HE U ABY-
MEPHOM MPOCTPAHCTBE), «BUAEHUE CKBO3b CTEHbI», OMTUYe-
CKOe yBEnMYeHue NPeameToB U OTPULATENbHLIE MOKA3ATENM
NPENOMIEHNS ABASETCA MX UCKYCCTBEHHO CO3LAHHAS ynops-
LOYEHHAs CTPYKTYPQ, YePEenytowas Com BrnonHe 0BblaeHHbIX
BewecTs. Bmecte xe oHM BenyT cebs KaK NPUHUMMMAIBHO
HOBbI MOTEPMAN C YHUKASbHBIMM 3[1EKTPOMArHUTHBIMK CBOW-
cTBOMM, BNArofaps KOTOPLIM MOXHO MAHUMYIMPOBATL GOTO-
HOMM (TO eCTb CBETOM) NO-HOBOMY.

MetamaTepuans, ¢ koTopbiMi pPaboTanM QABTOPbI CTATbHM,
MMEIOT CTPYKTYPY, HOMOMMHAIOLLYIO PHIBALKYIO CETb, OCHOB-
HbIE «HUTK» KOTOPOM COCTOAT M3 3010TA M OKCMAQ MArHMs, a
NPAMOYrOSbHBIE OTBEPCTMS 3AMNOMAHEHbI KBAPLEBLIM CTEKITOM.
OHu OTHOCATCA K KNACCY HENUHEMHBIX METAMATEPHANOB, He-
OBblUYHbIE OMTUYECKME CBOMCTBA KOTOPBIX MOXHO MCMONb30-
BATb, HAMPUMEP, 4TOObI YNIPOCTUTL 0BPABOTKY MHPOPMALMM
M CO3[QTb HOBbLIE YCTPOMCTBA, PABOTAIOWME HAMHOMO Gbi-
CTPEe COBPEMEHHBIX.

[loBenuTenu cBeta

DOTOHbI, B OTAMYME OT IMEKTPOHOB, MEPEMELLAIOMXCSA MO
MPOBOACM 3MEKTPOHHbIX YCTPOWCTB, HE WMEIOT 3apsad U
MQCChI MOKOSsi, MO3TOMY Nepeaayd MHbOPMALMK C MX MOMO-
b0 MOXET NPOU3BOAUTLCS HamHoro BeicTpee. Cywecteyet
npobrema 8 CO3aaHMM GOTOHHOTO TPAH3UCTOPA, CTOMb Xe

KOMMOKTHOIO, KOK COBPEMEHHbIN NEKTPOHHbIN TPAH3UCTOP.

[na >Toro npegnaranu MCNonbL3OBATL METANNMYECKME U
MONYNPOBOLHMKOBLIE ~ HOHOYACTULE,  MMKPOPE3OHATOPHI,
OTOHHBIE KPUCTANMBI M APYIME WMCKYCCTBEHHO CO3AAHHbIE
cpenbl. HepoctaTtok 3TMx cpen B Tom, 4TO ana HabmoaeHus
nepekmoyYeHmns B Hux TPebyeTcs MOLWHOE Na3epHoe u3ny-
yeHne. OQHOKO HENMHEeNHBIE METAMATEPHAbl, kak coobua-
eTca B CTATbe, MMEIOT BONee BLICOKYIO YYBCTBMTENBHOCTL K
DEMTOCEKYHIHbBIM TTA3EPHBIM UMMYIILCAM MO CPABHEHUIO C
NIMHEWMHBIMK, 4TO AAET UM MPEUMYLLECTBA B YNPABAEHUU MO-
TOKAMM CBETA C MOMOLLIO 3TUX MMMYIIbCOB.

HOBOCTW HAYKA

MexgyHapogHas rpynna ydeHbix nog pykosoactsom uccneposatenei us MIY umernn M.B. Jlo-
MOHOCOBQ BMEPBLIE CMOTMIA NPK MOMOLLM HENMHENHBIX METAMATEPMANIOB MPOAEMOHCTPUPOBATHL
3 dEeKT NOMHOCTLIO ONTUYECKOTO MEPEKITIOYEHNA MEXAY MOTOKAMU GOTOHOB, POXAEHHbLIX B NPO-
Luecce reHepaumu TpeTben onTuueckoi rapmoruku. o cnosam Makecuma Lllep6akosa, Hayu-
HOroO COTPYAHMKA NaBOPATOPUM HAHOOMTUKM METAMATEPManos duandeckoro dakynsteta MIY,
NpPoAENaHHAs UMK paboTa NO3BOAMT B OyAyLIEM MCMONB30BATH METAMATEPMANLI AN CO3AAHMS
BbLICOKOCKOPOCTHbBIX KOMMYHMKALMOHHBIX TexHonoruin. Hayunas crates onybnukosarna 23 uioHsa B

«B cTAHAOPTHLIX YCTPOMCTBAX MOMHOCTBIO OMTMYECKOTO ne-
PEKIIOYEHUS OfMH NOTOK GOTOHOB KOHTPOMMPYET APYroi no-
TOK, MPUMEPHO TAK €, KAK B 3NEKTPOHHOM TPAH3UCTOPE 3TO
MPOMCXOAMT C NMOTOKAMM 3MeKTPOHOB. B Hawel npegbiayLien
paboTte Mbl OBAYHANM ABYMS NA3EPHBIMU MMMYNLCAMM KPEM-
HUEBYIO HOHOCTPYKTYPY, M MPOMYCKOHWME OLHOrO MMMYNbCA
MEHANOCH B 30BUCMMOCTH OT TOTO, €CTb I BTOPOM MMMYMbC
MW HET», — PACCKA3aS COABTOP WMCCNEfOBAHMS, KAHAMAAT
duanko-matemaTryecknx Hayk Makeum LLlepbakos.

Poxxpenue dpoToHOB

B xone pabotsl Makeum Lllepbakos u ero konnern us na-
bopaTtopmu HaHoonTkM metamatepuanos MIY skcnepu-
MEHTANbHO MPOAEMOHCTPUPOBAM YNPABIEHUE MOTOKAMM
$OTOHOB C MOMOLLBIO NIA3EPHBIX UMMYNLCOB M AAXE CMOMIM
3AMYCTUTb NPOLECCH CIUAHKMA GOTOHOB C MOMOLLLIO BHELLHE-
ro BO3AEMNCTBMS.

«B ontuke ectb MHTEpECHLI 3bdekT, koTopLI HabmogaeTcs,
korna Tpu GOTOHA CAMBAIKOTCS B OAMH C YTPOEHHOM SHEPTUen
(NpakTMyecku Kak aapa npu TEPMOSAEPHOM CUHTE3E). DTOT
ekt HasbiBaeTCs ‘reHepaums TpeTbei rapmoHmkn”. B Ha-
wei paboTe Mbl OIHOBPEMEHHO (M BNEPBbIE, HACKOLKO HAM
n3BecTHo) npoHabnioaan oba 3¢dbdekTa: NOMHOCTLIO ONTH-
4ECKOE MEPEKIIOYEHNE U TEHEPAUMIO TPETLEW TOPMOHMKM.
MHbiM 0BPA30M, Mbl KOHTPONMPYEM MPM MOMOLLM BHELLIHETO
OMTUYECKOTO MMMYNbCa npouecc “‘cuHTe3a” doToHOoB. DTO
BCE€ OYEHb BAXHO ANd MEepPCnEeKTUBHbIX CXEeM MHTeI’pOJ’IbHO;I
bOTOHUKU, TAEe HYXHO OyaeT MMETb MOMHLIA KOHTPOMbL HAf
BCEMM BO3MOXHBIMM MPOLECCAMM C Y4yaCTMEM CBETA», —
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(cnesa) HenuHelnHbii MeTamaTepman, MCNonb30BAHHLIN B paboTe;
(cnpaea) CeepxbuicTpoe nepekmoyeHne HEMMHENHOCTU METAMA-
Tepuana. Ha scTaske — BpemeHa 0OMeHa SHepruei NoacucTem
“snekTpoHbl”’, “kpuctannmyeckas pewetka” u “okpyxerune”.



otmeuaeT Makenm LLlepbakos, noguepkmeas, 4Tto BbICOKOS
HYYyBCTBUTENbHOCTb HENUHEMHBIX MEeTaMAaTeEPHNAnoB NO3BONUT
B 6yuymeM MCNOJSIb30OBATHL UX A4 CO300HUA TEXHONOTUM BbI-
COKOCKOPOCTHbIX KOMMYHMKALMA.
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“Ultrafast control of third-order optical nonlinearities in fish-
net metamaterials”, A.S. Shorokhov, K.I. Okhlopkov,

J. Reinhold, Ch. Helgert, M.R. Shcherbakov, Th. Pertsch &
A.A. Fedyanin. Scientific Reports 6, Article number: 28440,
(2016).

HAHOYACTHMIBI, KOTOPBIMIM MOXHO
«JIOJCBETUTDH» PAKOBYIO OITY XOJIb

[pynne poccuickux u GpPaHLY3CKMX MCCnefoBaTenei npu ydactmu oéwmsukos ns MIY
umenn M.B. JlomoHoCOBO BMEpBbiE yAANOCh CHMHTE3UPOBATL HAHOYACTMUB M3 CBEPX-
YUCTOTO KPEMHMsl, OBnapaiowme CBOMCTBOM 3PHEKTUBHON GOTONMOMUHECLEHLMM, T.€.
BTOPMYHOrO CBeYeHus nocne GoToBo3OYyXAeHWA. DTU 4aCTULbl CnocobHbl Becnpenat-
CTBEHHO MPOHMUKATb B KNETKM, YTO MO3BOMAET MCMOMb30BATL MX B KAYECTBE CBETALLMXCS
MOPKEPOB MPU PAHHEN AMATHOCTMKE PAKA, A TAKXE MPU Tepanuu 3Toro 30601eBaHUs.
CraTbsa ydeHbix 6bina onybnukosaHa B xypHane Scientific Reports.

NcecnenosaHms no noucky METOfOB CUMHTE3a MogobHbIX Ha-
HOYACTUL, AKTUBHO BEAYTCA BO MHOMX Na60opatopusx mMmpa,
OfIHOKO, MO C/IOBAM OAHOMO M3 COOBTOPOB MCCNEfOBAHMS,
npodeccopa ¢usmueckoro dakynsreta MY umern M.B.Jlo-
MoHocosa Buktopa TumolueHko, ux kayecTso BbINO HeynoB-
NETBOPUTENbHBIM — [MABHBIM OBPA30M MOTOMY, YTO CUHTE-
3MPOBANM MX METOLAMM MPOBEAEHUS XMMMUYECKMX PEaKUMI
B PACTBOPAX KMCAOT. «HacTuupl nony4anmce He 4OCTATOYHO
YMCTBIMM, — TOBOPMT OH, — HA HUX OCEAANM OCTATKM XMMM-
YECKMX PEaKLMit, YTO AENano Mx TOKCUuHbIMKM. Boobasok stu
HAHOYACTMUbL UMeNM GOPMy, AANeKyld OT Chepuyeckomn, M
3TO OTHIOAb HE CNOCOBCTBOBANO MPOSBNEHMIO HOTOMOMM-
HecueHumn. M 3T nBa HESOCTATKA CUNBHO OTPAHMYMBANM WX
NPUMEHEHMWEY.

Y7066l M36ABUTLCA OT 3TUX HELOCTATKOB, Y4YEHbIE PEeLIMy
MCNONb30BATH APYrOM METOL, POHEE MPUBOAMBLLMI HE K Ca-
MbIM MOMNOXMUTENbHLIM PE3YNLTATAM — TAK HA3LIBAEMYIO Na-
3epHylo abnaumio, TO eCTb BLIOMBAHKME NA3EPHBIM NYYOM M3
MMLLEHM ATOMOB C TeM, 4TOObI MOTOM 3TU BHLIPBAHHBIE ATO-
Mbl COEAMHANUCE mexay coboit B HaHokpucTann. [Mpobnema
3[€Cb 30KMIOYANACh B TOM, YTO BBIDBOHHLIE ATOMbI B 3TOM
cnyyae yalle Bcero obbeanHANUCh He B YACTMULb, O B HEKME
HEYNOPSANOYEHHbIE CNIOM, A ECAM AAXE M NOMAYHYAnMCh HAHO-
4OCTWUBI, TO OHW He CBETUMCh. [lpomcxoamno 3To NOTOMy,
4TO NMOO HAHOYACTULBI DbINK CAULLKOM BONLLUMMM, MMBO OHU
yepecyyp BLICTPO OCTHIBANU M He ycnesanut chOPMUMPOBATHL
KQUECTBEHHbIE HAOHOKPUCTANLL. MHbIMM cnoBamm, Heobxoam-
MO BBINO MX PA3OrPETh, YTOOLI CTUMYIMPOBATL KPUCTANNM3A-
UMIO, NPUYEM HO OYEHb KOPOTKOE BPEMS.

((,[I,J'Iﬂ 3TOTO Mbl pPeLnnmM UCnonb30BATbL KOPOTKNME MMMYNbChbl
NQA3EPHOTO M3MYyYEHUsS BLICOKOW MHTEHCMBHOCTM, — FOBOPMT
npodeccop Tumowenko. — OHU He TONbkO BHOMBANM ATO-
Mbl U3 KPEMHUEBOW MMLLEHM, HO BAOHABOK MOHWM3MPOBANM
ux. Boineteswme 13 HUX SNEKTPOHBI NPUBOAMIN K MOHM3ALMM
OTOMOB renus, B atTMocdepe KOTOPOro BCE 3TO MPOMCXOAM-
no. Ha ouyeHb KOpOTKOE BpPEMs, MCUUCISEMOE HAHOCEKYH-
AOMM, BO3HMKQNIO 4YTO-TO BPOLE MMKPOBOJHOBKM, hOpPMM-
POBANMCH YC/IOBMA NA3EPHOM MIA3MbI, KOTOPLIE MO3BONANM

Mpod. Buktop Tumowuerko

ATOMOM CMeKaTbes B Chepuyeckmne HaHOYACTULbI-KPUCTANSbI.
DT WaPKMKM NOAANM HA NOBEPXHOCTb, rae cobupanuce B
BMLE PbLIXIOrO CNosi, KOTOPbIA BMOCNEACTBUM MOXHO JIErko
OMCMEePrMpoOBATL B BOAE.

DT HOHOYACTULE UMENU LAPOOBPAsHYID dopmMy U Obinu
KaK pas Toro pasmepa — 2—4 HOHOMETPA B AMaAMETpe, —
KOTOPbIM, KaK GU3MKAM XOPOLWO BbINO M3BECTHO, obecneyu-
BOET KPEMHMIO 3PPEKTUBHYIO POTONMOMUHECLEHUMIO, MPU
KOTOPOM HA OAMH NAAAIOWMA GOTOH NPUXOAMTCH OAMH Bbine-
TeBLWMA. B oTnnumMe OT HAHOYACTHL, NONYHYEHHBIX XMMUYECKMM
TPABNEHUEM, OHU 6blﬂl4 nUEeHbl TOKCUYHbIX ,ELO6OBOK. M 4yToO
CaMOe AaBHOE, KK NMOKA3AM NPOBefeHHbIe Bronormyeckme
SKCNEPUMEHTbBI, OHMU MOIN NErko NPUHUKATL B KITETKU. |_|p|/1-
4em, B POKOBBIE KETKM TAKME HAHOLWAPUKM MPOHUKAIOT C
Kyna 6onblueit roOTOBHOCTBIO, YeM B 3[10POBble. DTO 0b6bAC-
HAETCH TEM, Y4TO PAKOBAS KIETKA BCErad rotoBA K AENEHMIO,
BCEraa MorMmoLwaeT BCe, YTO HOXOAMTCA PALOM C Heit, YTobb
pOX-0aTh pgovepHue knetku. [o cnosam Buktopa Tumowen-
KO, B 30BMCMMOCTM OT TMMNA KIETKM, PAKOBbIE KNETKM OBBIYHO
nornowatoT HaHoyacTuusl Ha 20—30% sddektrsHee, yem
300POBbIE, U YXE HA 3TOM MOXET BbiTb OCHOBAHA AMATHOCTH-
KO POKQ HO PAHHEN CTAAMM ero PasBUTUA.

«[MaBHBIM OCTUXEHMEM HaLEN PABOTH, — roBopuT Buktop

TuMOLIEHKO, — 6BINO TO, YTO Mbl MOMYYMAM TAKME HAHOYA-
CTULbI M YCTAHOBUITM, YTO OHU NETKO MPOHUKAKOT B PAKOBbIE
kneTku. [Mpobnembl AMArHOCTUKM — OTAENbHAA 30[04a, KO-
TOpPQA PEeaeTcs GUONOramMmu NAPANENLHO, B TOM YMC-TIE U C
HOWMWM yyacTem. MoxHO, Hanpumep, 3aMeHUTb aHaNU3
6MONCUKN, AOBOMBHO AAWUTEMbHBIN M HE CAMLLKOM HALEXHbIN,
TeCToM “ma-Het’, mpM KOTOPOM PAKOBAS KIETKA B M3bATOM
n3 Tena obpasue TKAHM PACMO3HAETCA MO TOMy, BOWA B
HEee HaHOYACTULA MK He BOwNa. Bo3moxHbl Takxe HenHsa-
3MBHbIE METOabl AMarHoCTHkM. POTONIOMUHECUEHTHBIA CBET,
M3MYYOEMbIl HOHOYACTULAMM, B STOM CIydyde MCMONb3OBATH
CIIOXHO, HO MX MOXHO OKTMBMPOBQTH APYTMMM CMOCOBAMM,
HANPUMEP, YIBTPA3BYKOM WM PAAMOYACTOTHBIMM SMEKTPO-
MATHUTHbIMU BOJTHOMMU».

HOBOCTW HAYKW
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Pakosble kneTku,BHyTpU KOTOPbIX — MOACBEYEHHbIE NIA3EPOM
HAHOYACTULbI.

HaHouacTuubl, NOMyYeHHbIE YYEHBIMKU, XOPOLLM TEM, YTO OHM
COBEPLUEHHO HETOKCHYHbI M NIETKO BLIBOASTCSH M3 OPTAHM3MA.
Ho 3Tum mx npeumywectso He orpanuumsaetcs. OHu Takxe
XOPOLM TEM, YTO K MX MOBEPXHOCTM MOXHO MPUKPENATb
PA3NMYHLIE XAPAKTEPHLIE BELLECTBA Wau rpynnsl Guomone-
Kyn (HonpuUmep, aHTUTENA), NO3BOAAOLLME HALENUBATL MX HA
MPOHUKHOBEHUE MMEHHO B PAKOBbIE KIIETKU M TEM CAMBIM
yBenuuneath 3¢dekTMBHOCTb AMArHocTukuM. [lo cnosam Buk-
Topa TMoLeHKo, B OyayLiem K NOyYeHHbIM HOHOYACTULAM
MOXHO Oy#eT Takxe NpUKpensTh BEeLLeCTBA-NEeKapCTBa, YTO
NO3BOSMMUT HE TOMbKO PACNO3HATL PAKOBYIO OMyXOflb, HO W
BECTM NIOKAMbHYIO XUMMO- UM PAAMOTEPANMIO HA KIIETOYHOM
YypOBHe.

“Laser-synthesized oxide-passivated bright Si quantum dots
for bioimaging”, M. B. Gongalsky, L. A. Osminkina,

A. Pereira, A. A. Manankov, A. A. Fedorenko, A. N. Vasiliev,
V. V. Solovyev, A. A. Kudryavtsev, M. Sentis, A. V. Kabashin
& V. Yu. Timoshenko. Scientific Reports 6, Article number:
24732 (2016).

YYEHBIE MT'Y: YTOBbI OCTAHOBUTD KPOBOTEUEHMWE,
TPOMBOIINT JOKEH «YMEPETD»

Konnektus yyeHbix Bo rnase ¢ dpusmkamu MoCKoBCKOTO yHUBEPCUTETA OTKPbINT MEXA-
HM3M 30ANPOrPAMMMPOBAHHONM KNETOYHOM CMepPTH TPOMBOUMTOB, B PE3yNsTaTE KO-
Topoi npouecc ceeptsiBanusa kposm yckopsietcs B 1 000—10 000 pas. Pesynsratsl
ncenenosaHma onybnmkosarsl B xypHane Journal of Thrombosis and Haemostasis.

Cneea — OBbIYHbIA AKTUBMPOBAHHBIM Tpombouut (poTo co cka-
HUPYIOLLEro 3NEKTPOHHOMO MMKPOCKOMQA), CNPABA — CBEPXAKTUBM-
POBAHHbLIA TPOMBOUMT (POTO C MPOCBEUMBAIOWLETO SNEKTPOHHOTO
MMKPOCKOMNQ).

TpomBouuThl — 3TO KNETkM, COAEPXKALLMECH B KPOBM M OT-
BETCTBEHHbIE 30 OCTAHOBKY KPOBOTEUEHMIt: OHM Y3HAIOT O
NOBPEXAEHNN KPOBEHOCHOIO COCYAA M COBUPAaIOTCS BMECTE,
CO3A0BAS MPOYHLIE ArperaTthl M NPeaoTBpaLlas KPOBOMOTe-
pio. DTOT Npouecc Ha3biBaeTca remocTas (ot rpey. haimatos
— KkpoBb, stasis — octanoska). CnocobHOCTL K CAMNAHUIO
30KYNOPMBAHMIO MOBPEXAEHHONO y4acTKa COCyaa Tpombo-
UMTLI NOAYYQIOT B PE3yNbTATe MPOLECca OKTUBALMM. YueHble
CYMTAIOT, YTO TPOMBOUMT ABASETCA OfHOM M3 CAMbIX MPOCTbIX
KNeTOK B OPraHM3Me YenoBekd, M 304a4a BCEl ero XM3HM
— PEeLWuTb, OKTUBMPOBATLCSH MM HeT. Ho HecmoTps Ha To,

HOBOCTW HAYKA

[Mpo¢. M.MaHTenees

4TO YXe XOPOLLO M3BECTHO, KK YCTPOEHbI TPOMBOLMTI, eLue
OCTQIOTCS BOMPOCH HACYET MEXAHM3MOB MX bYHKLMOHMPOBA-
Hus. CTaTbs, BEOYLIMM QBTOPOM KOTOPOM ABNSETCs npodec-
cop kadeppbl MEAUUMHCKON OM3UKU PU3UYECKOTO GaKylb-
teta MIY pokTtop ¢usmko-maTemaTmyeckmx Hayk Muxaun
MaHTenees, NOCBAWEHA TOMY, KOK MPOUCXOAMT MPOLECC OK-
TMBAUMM TPOMBOLMTOB.

Bcero ects 4B BMAQ OKTUBMPOBAHHLIX TPOMOOUMTOB: NPO-
CThie (arpervpylolme) u CBEPXOKTUBMPOBAHHLIE (Mpokoary-
naHTHble). [1pu akTMBAUMM NMpOCTLIEe arpervpyowme Tpombo-
UMTBI HE YBEMMUYMBAIOTCA WM MPUHUMAIOT ameboBuaHyio popmy
C MHOXECTBOM HOXEK s JIy4YLIero CLUEMnIeHus U MOTyT pac-
TEKATLCA MO MOBEPXHOCTH. Takue TpomMbouuTsl GOpMUPYIOT
OCHOBHOE Teno Tpomba. A CBEPXAKTMBMPOBAHHLIE TPOMBO-
UMTBI MPU OKTUBALMKM CTAHOBATCS CHEPUUECKUMM 1 YBENNUUM-
BAIOTCA B HECKOMbKO PA3 (B QHIMMACKON TEPMMHONOTMM WX
Tak u HasbisaoT, «balloonsy — «sozaywHbie waps»). Owu
CNOCOBHBI yKpenaTs TPOMB M yCKOPSATb PEAKUMM CBEPTHIBA-
Hua kposu. Ho ocTtasancs BONpoC: KAk 3TU KAETKM Npu aKTH-
BAUMM fenstcsa Ha aea Buaa? Konnektus ydeHbix pasobpancs
B BOXKHEMLLIEN 3araake CUMrHanM3aumm TpomMboumuTos.

Bce OEeNO0 B MUTOXOHOPUAX. C‘-H/ITC]GTCFI, 4TO MUTOXOHLPUN
— OpraHemibl, NPpUCyTCTBYytOLLME BO BCEX 6e3 MCKYeHNs



XMBOTHBIX (M PACTUTENbHBIX) KNETKAX, B TOM 4YMCie
B Tpombouutax — o6ecneynBaioT Ux sHepruen 3a
CYET OKUCINTENBHO-BOCCTAHOBUTENBHBIX PEAKLMHA.

«Ho noxoxe, 4TO TPOMBOUMTAM MUTOXOHAPUM Hy-
Hbl HE CTOMbKO A8 NOMYYEHUS SHEPTMM, CKOMBKO AN
ObICTPOTO  CAMOYBUICTBAY», — HAYMHAET PACCKO3
Muxaun MaxTenees.

y'—leHbIM YAQNOCb NOKA3ATb, KAK KNEeTo4YHAa CMepPTb
TPOMBOUMTOB  (MUTOXOHAPUANbHLIA HEkpo3) 3any-
CKAeT UEeno4Ky MPOLECCOB, BEAyLMX K Nepexomy
TPOMBOUMTOB B CBEPXAKTUBMPOBAHHOE COCTOSHME.
Ipyrvmn cnosamm, u4tobbl TPOMBOUMTY CBEPX-AK-
TUBMPOBATHLCA, €My HYXHO yMepeTb, BeOb UX npen-
HO3HOYEHWE HAYMHAETCA C TOrO MOMEHTA, KaK OHM
«ymepruy. Mo 3ToM npuunHe TpombouMTsl elle Ha-
3bIBAIOT «KNETKM- KOMMKAA3EY.

«PaHblUe HUKTO HEe MOHWMMAN, KAK TPOMBOLMT MPUHM-
MOET peLUEHNE PELLEHKE, B KAKYIO MOMYyMALMIO emy
natv. Hamu paclumnedpoBaHa nocnepoBaTensHOCTL
COBBITHI: KOK MPOUCXOAUT CUrHANU3aums B TPOMBO-
LMTE, M KOK OTA KNETKA MPUHUMAET PELUEHUE O CMEPTU», —
rosopuT Muxawmn NaHTtenees.

Bmecte ¢ konneramm nz @HKL OTOM um. Omutpus Pora-
uesqa, LleHTpa TeopeTtnueckux npobnem Ppruanko-xMMmMHECcKoi
¢apmakonormn PAH u Tepanestuyeckoro dakynsteta PHU-
MY um. HW. Tnporosa yyeHble BLIACHWIM, YTO NPOLECC akK-
TMBAUMM NPOTEKAET creaylowmm obpasom. AKTMBATOPOB Y
TPOMBOUMTA MHOXECTBO, HO TIABHLIE CPEAM HMX: KOMAreH,
ALD v Tpombun. TpomMbOUUTY NPUXOAAT PA3HBIE KOHLEHTPA-
UMM QKTMBATOPQA, M HA HUX OH OTBEYAET PA3HOM YACTOTOM
MMIYbCA KOHLEHTPALMI KANbUMA B LUMTOMNNA3ME. DTO ABNe-
HUE HOCUT HO3BAHUE KANMbUMEBBIX OCUMANALMA. MUTOXOHAPUM
TpomMboUMTA 30BUPAIOT U HAKANAMBAIOT B cebe Kanblmii, 1
KOrA €ro KOHUEHTPALUMA NPEBLILIAET KPUTUHECKYIO OTMETKY,
30MyCcKaeTCa NPOUECC MMTOXOHAPMANLHOMO Hekposa (kne-
TOUHOM CMEPTH) TPOMBOLMTOB: NPOUCXOAMT BbINAECKMBAHME
KQUbLUMS U QKTUBHBIX GOPM KMCIIOPOAA M3 MUTOXOHAPMM, UM-
TOCKEneT KNeTKM pa3pyLaeTcs, U TPOMBOUMT CUABHO YBENU-
unBaetca B obbeme. B pesynstate Ha BHewHel mMembpaHe

“Dynamics of calcium spiking, itochondrial collapse and phos-
phatidylserine exposure in platelet subpopulations during activa-
tion”, S.I. Obydennyy, A.N. Sveshnikova, F. I. Ataullakhanov and
M. A. Panteleev. J. of Thrombosis and Haemostasis. V. 14, 1. 9.
(2016).
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Mpouecc MUTOXOHAPMANLHOMO Hekposa B getansx. Lsa Tpombouuta
POCMAACTAHb HO MOANOXKE. 3ENeHbIM CBETATCS KMBBIE MUTOXOHAPMH,
KPOCHBIM — MAPKEP HA KIETOYHYIO CMEPTb. TpombounT crnesa ymupaet
B PEe3ynbTate KOMNANCA MWTOXOHAPUM, O €ero COCe CnpaBA CMOKOMHO
xuseT. Potorpadmm ¢ KOHGOKANBHOIO MUKPOCKOMA.

YBENMYMBLLErOCA B pasmepe wapoobpasHoro Tpomboumnta
nosenseTcs nmnug ochaTManNCepUH, OTBETCTBEHHbLIM 3a
BHICTPOE CBEPTLIBAHME KPOBU. M BCE 3TO MPOMCXOAUT MOn-
HUEHOCHO.

B npownom rogy Toit e rpynnoit uccnenoBatenei B Xyp-
Hane Molecular BioSystems 6bina ony6nnkoBaHa cTaThs O
TEOPETUUYECKOM MEXAHU3ME MUTOXOHLPUANBHOIO HEKPO3d, B
HacTosWel paboTe 3TOT NPoUecc Bbif 3KCMEPUMEHTAMbHO
AOKO3aH.

Bonee Toro, npuHata k nybnukauum ewe opgHa ctates Mu-
xauna MNanTeneesa u ero konner (“Systems biology insights
into the meaning of the platelet’s dual-receptor thrombin
singalling”) ¢ dwusmyeckoro dpakynsteta u dakynsteta byH-
nameHTanbHoM meamumHbl MIY. Yuenbie obbacHaoT MHTEpec-
HYIO 30ragky yCTPOMCTBA BHYTPWUKIIETOYHOW CUIHANIM3ALMM
TPOMBOUMTOB: BNepeblie BLINO NOKA3AHO, YTO HA OAMH M TOT
Xe QKTMBATOP MPUXOAMTCS ABA peuentopa y Tpombouuta
ANS1 QOCTUXEHUS MAKCUMANBHOM Y4YBCTBUTENBHOCTMU.

“Compartmentalized calcium signaling triggers subpopulation
formation upon platelet activation through PAR1”, A.N. Sveshniko-
va, FI. Ataullakhanov and M. A Panteleev. Mol. BioSyst., 2015, 11,
1052-1060.

YHUKAJ/IbBHBIE HAHOKAIICYJIbI
19 AIPECHOV JOCTABKM JTEKAPCTB

[Mpog. Motemkmn N.N.

MexpyHapogHas rpynna uccnepoBartenei npu y4actum GusmMkos u3
MIY umern M.B. JlomoHocosa paspaboTana COBEPLUEHHO HOBbIM
TUM HOCUTENs NEKAPCTB Af9 UX QAPECHOM AOCTABKM K OONbHOMY
OPraHy — renesbie HAHOKANCYMbI C ABOMHOM 0bonoukoi. PesynsraTs
pabothl yueHbie onybnukosanu B xypHane Scientific Reports.

H.c. Pynos A.A.
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Nceneposanne noka  HocuT  dyHAa-
MeHTanbHbii xapaktep. OgHako opuH
“3 aBTOPOB mccneposanus Mrops [lo-
TeMkuH (npodeccop kadenps Gpusmkm
NOMMMEPOB 1 KpucTannos busnuecko-
ro bakynsteta MIY) ytepxaaert, 4to
B Gnuxaiiume rogbl HO OCHOBE 3TOM
pPaBOTbl CTAOHET BO3MOXHbLIM CO3LAHME
HOHOKAMCYA, KOTOPble BYAYT MAEASbHbI-
MM HOCUTENAMM AN QAPECHOM AOCTAB-
KM NIEKApPCTB, O UX NPOM3BOACTBO ByneT
OTHOCMUTENBHO LELLEBbIM.

ARpPECHON ROCTABKOM NEKAPCTB yYEeHbe
30HUMAIOTCH  yXe [ACBHO, MHOXECTBO
nabopaTopuit MMpa pPaboTAIOT HAA UX
CO3[AHMEM, MOCKOMbKY MNEPCneKTMBbI
3TOro Hanpasnerua orpomHsl. Cospo-
HO MHOXECTBO «HOHOBKMMOKEN» AN
OOCTABKM NEKAPCTB MO HYXHOMY aape-
Cy, HO Nepef yYyeHbIMM BCE eLle CTOMT
MHOXecCTBO npobnem. [MaBHOM M3 HMX
MHOMME MCCNefoBATENN CYMTAIOT MPO-
6rnemy TOro, KaK 3QCTABWTbL NEKAPCTBO
HOYMHOTL AEMCTBOBATL TOMLKO TOTAQ,
KOFQ OHO MONQAET B HYXHOE MECTO.

«MHorve cyuwecTeylolmMe HocuTenu
MHKQMNCYNMPYIOT NEeKapcTBA 30 CYeT
LANbHOAENCTBYIOLLEro 3NEeKTPOCTa-
TMYECKOTO B3AMMOLENCTBMA — 3APAf
HOCKUTENs NPOTUBOMONOXEH 3apany ne-
kapcTea. Y HOC Xe HWKAKOM 3neKkTpo-
CTATMKM HEeT, BCE 3AEeCb KOHTPOMMUPY-
eTCa TEMNepaTypon — W 3AMNOSHEHUE
BHYTPEHHEW MONOCTH, U ee 3anMpaHue,
M BbICBODOXAEHUE €€ COLepPXMMOro
TaMm, rae 310 Tpebyetcs. [1oaTomy camm
NEeKapCTBA MOTYT ObiTb KOK 3APAKEHHBI-
MW, TAK U HENTPANbHBIMMUY, — KOMMEH-
TMPYET OAMH M3 POCCMCKMX COOBTOPOB
CTaTbM, [OKTOP GU3MKO-MATEMATHYE-
ckmx Hayk Mrope MotemkmH.

silica

BIS

Cnocob 13roToBneHMs HOHOKOHTEMHEPOB M X CTPYKTYPA B 30BMCUMOCTH OT TEMNEPATYPSI.

Mo CcroOBOM QBTOPOB CTATHM, CYLLECTBY-
10T M IPYrMe CTUMYIbI NS BHICBOBOX e~
HUS NIEeKQPCTB, HA-MPUMEpP, BHElUHee
MQArHUTHOE MOne, KUCNOTHOCTb Cpeal
(pH), onHako B kaxxgOM crydae, kak w
B Cly4de C 3MeKTPOCTATUKOW, Mcchne-
AOBATENM CTANKMBAIOTCA C Npobnemon
NPEeXAEeBPEMEHHOTIO BbINMYCKA NE€KAPCTB.

YyeHble peLumnmM UCnonb3oBaTh CTPYK-
Typbl, KOTOpbIE pAHEe NPAaKTUYEeCKH
HE WCCNefoBANMCH, — TreNeBble HAHO-
kancynsl. OcHoBHOM npobnemon, npe-
X[E PE3KO CHWMXABLUENH MHTEPEC K HUM,
BbINO TO, YTO TAKME KAMCYbI, €4BA NOsi-
BMBLUMCb, TYT X€& CMMAMUCh CO CBOMMM
cocepkamu (Tepsanu KOMMOUAHYIO CTa-
OUNBLHOCTL) MPWM  MOMLITKE  «3ATPY3KM»
WX NEeKapPCTBAMM, YTO AENANo AOCTABKY
HEBO3MOXHOM (MM MANO3PPEKTUBHOW).
YyeHbIM yaanocs pewuts 3Ty npobne-
MY, CO3AQB HOCWUTENb, BHYTPEHHSA MO-
NOCTb KOTOPOTO, CMOBHO AHLO C ABYMSA
CKOPMYNaMM, OKpyxeHa aAsyms 060nou-
KOMW PA3HOMO XMMMYECKOrOo COCTABA.
BHewHsas nopuctas obonouka wurpaet
3aWMTHYIO (CTaBUMaMpyioLLyIo) ponb 1
NPensTCTBYeT CAMMNAHMIO HOHOKANCY”,
a MOpbl BHYTPEHHEN 0B60N0YKU MOTyT
OTKPBIBATHLCS M 30KPLIBATLCA B 30BUCH-
MOCTM OT TEMNEepaTypbl 30 CYET M3Me-
HEHUA B3AUMOLENMCTBUS MEXaY €€ MO-
HOMEPHbIMM 3BEHBAMM.

B MOMEHT 3ANOJIHEHNA MONOCTH MOPbI
OTKPbITBI, U NEKAPCTBO BCACbLIBAETCA B
Hee kak B rybky, 3aTem TemnepaTypa
MEHSETCS, MOPbl BHYTPEHHEN 060n04KM
30KPLIBAKOTCH, M NIEKAPCTBO OTNPABAS-
etca B nyTs. B panbHeiwem nopsl cmo-
r'yT OTKPbITbCA BHOBb TOJIbKO TAM, rae
3TO NO3BOMWUT TEMNEPATYPQA.

BiS

cora
dissolution

T < 42°C
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[MpurotoBneHne LOBYXCNOMHbLIX KAMCY
B 3TOM 3KCMEPUMMEHTE CBOAMNOCH K MO-
CNOMHOMY CHMHTE3y [BYX MONMMEPHBIX
060504YeK PA3HOMO  XMMMYECKOrO  CO-
CTOBA BOKPYr A4pA M3 OKCMAA KPeMm-
HMA, O NO OKOHYAHMM CMHTE3Q 3TO AAPO
XMMMYECKMM 0BPA3OM  pPaCTBOPANOCS,
ocTaBNAS BMECTO cebs nyctoe npo-
CTPAHCTBO.

OcHoBHas TPyaHOCTb 3TOM  paboTsl
30K/I04ANACh B TOM, 4TO MCCNEAOBa-
TENM BO MHOMOM LWAWM BCAE-NylO, He
3HOS HOBEPHSKA, KAk noseaeT cebs mx
HOHOKANCYNQ, HE «CXIOMHETCa» Nn ee
NONOCTb, OC-TABLIAACA NOCAE YAANEHNS
KPEMHMEBOrO 24pA, AOCTATOYHOrO S
pa3Mepa  OkaxXyTcs nopbl obonoyek
Ans TOro, 4Tobbl BCOCATL B CeOS TPAHC-
NOPTUPYEMOE BELLECTBO, O 3ATEM BbIC-
BoboanTL ero Tam, rae Tpebyercs, Ha-
AEXHO Nn OHO ByaeT 3anepTo BO BPEMS
TpaHcnoptuposku. K cuactsio, Bce 3w
ONACEeHUs OKA3ANMCb HAMPACHBIMA —
B OTBET HA M3MEHEHMA TemnepaTypbl
NOPbl OTKPLIBANMCH U 3AKPLIBAIMCH, «MO
popore» (B 3KCNepUMMEHTe, HaCTOAWLEH
«aopormMy He 6biN0 — yuyeHble u3me-
PANY BO3MOXHbIE NOTEPM M3 MOSNOCTH
MO Mepe TeYeHUs BPEMEHM) Coaepx M-
MO€ KanCyn NPOKTUYECKM HE Tepanoch,
O BHYTPEHHSS MOMNOCTb HE TOMbKO He
CXNOMBIBANACE — OHA  CTAHOBMAACH
aoxe Oonblie NepBOHAYANLHOTO PA3-
Mepa KpemMHUEeBOro aapal.

MarotoBneHune HAHOrenesbix KAncyn u
CBA3QHHBIE C HUMM M3MEPEHUA MPOBO-
ommuck B EBpone, rmasHeiM 06paszom
B [epmanmu, a poccuiickue yueHbie U3
MTIY, Urops MNMoTtemkuH 1 ero konnera
Anppeit Pynos, pabotanu Ham KOMMbIo-
TEPHBIM MOAENMPOBAHUEM, C NMOMOLLIO
KOTOPOTrO MCCNefo-BaTeNU U3yyanu 3a-
BMCMMOCTb CTPYKTYPbl HOHOKAMCYS OT
Temnepatypsl. Takxe dusnkamu MY
C TMOMOLLBIO KOMMLIOTEPHOTO MOAENM-
POBAHMA  Obll  NMPOAEMOHCTPUPOBAH
Cnocob MHKAMCYIMPOBAHMSA 1 BbICBOGO-
XAEHNS  TPOHCMOPTUPYEMBIX  MOSIEKYN
NPY U3MEHEHWMM TEMNEPATYPSI.

Ha panHom 3tane pabota Hocuna
4MCTO YHOAMEHTANbHLIN XapakTep M
ObINa NPEfHA3HAYEHA B NEPBYIO Ove-
penb Ans gemoHcTpauun 3bdekTnsHO-
CTM  KOHUENUUM. DKCNEePUMEHTbI MpPO-
BOOMAMCL B [MANA30HE TEMNEpaTyp
32-42°C. 2710 Heckonbko Honblie au-
AaNa3oHA TEeMNePaTyp, BRaronpUaTHLIX
ON9  4YenoBeka, XOTs B [OfbHEeMLeM,
yteepxaaet Mrops NotemkuH, stoT au-
QMNA30H NIETKO MOXHO BYAET Cy3uTb.
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CosmecTHbie paboTsl rpynnbl paccuu-
TaHbl ewe Ha vetsipe roaa. «Ocranocs
eLle MHOTO BOMPOCOB, — KOMMEHTUPY-
eT yyeHbll. — Hanpumep, Mbl «noima-
fIM» CTPYKTYPY, B KOTOPOM MOMOCTb HE
CXJ0-NbIBAETCA MO Mepe konnanca (1o
eCTb B MOMEHT 30KpbiTua nop). Teneps
OCTANOCh MOHSTL, KAK 3TO MOMy4aeTcs,
KOK BAMSET MNOTHOCTb CLUMBKM CIOEB,
T.e. KAKOE MMHUMOSBHOE KOMMYECTBO

clumBaTENd HE NPMBOOMT K CXNOMbIBA-
HUIO NOJNTIOCTHU, U TAK ganeem».

KPETHYIO CTOMMOCTb HA3BATb CIIOXHO,
B MNaHOX KONMNabopauum yxe cendac
CTOMT CO3[0HME KPYMHOTOHHAXHOTO,
NPUEMIIEMOTO C KOMMEPYECKOM TOYKM
3peHUs, NPOM3BOACTBA MUKPOTENEN.

MoTemknH yBepeH, 4To B NOGOM chy-
4yoe CO3AA0HHbIE  MCCNEAOBATENbCKOM
rpynnoi HAHOKOHTEMHepPLl NpeacTas-
nsoT cobON MaeanbHbie HOCUTENM AN
QApecHoi [OCTaBKM nekapcTs. bonee
TOrO, UX CUHTE3 HE OTIMYAETCS CIIOXHO-
CTbIO WM OTHOCWTENbHO Aelies. XOTs Ha
OOHHOM 3TANe UCCNefOBAHUIA ero KOH-

“Nanogels with Responsive Shell Perme-
ability”, A.J. Schmid, J. Dubbert,

A.A. Rudov, J.Skov Pedersen, P. Lindner,
M. Karg, I.I. Potemkin & W. Richtering.
Scientific Reports 6, Article number:

22736 (2016).

OIIMCAHO CYIEPITMIPOPOBHOE CKOJIBJKEHME BOJIbI
C PEKOPOIHOM TOYHOCTBIO

MexayHapoaHOMyY KOMMEKTUBY Y4YeHbIX MOA PYKOBOLCTBOM
npodeccopa dusuyeckoro bakynsteta MIY u sasepyowen F
nabopatopueit MOXD PAH Onbru BuHorpagnosoit snepsbie
YOONOCh TOYHO OMUCATL MOBEAEHWE XMAKOCTH BOMM3M Cy-
nepruapodoBHON NOBEPXHOCTU M MPOBEPUTL MOMyYEHHbIE
QHANUTUYECKME BBIPAXEHMS B dKCnepumeHTe. Hosoe uccne-

nosaHue onybnukosaHo B xypHane Soft Matter.

Mukpocdepa, npukpenneHHas K KOHYMKY ATOMHO-CMIIOBOrO MUKPOCKO- | 1 : 1LY
Na ABMXETCA MO HAMPABAEHUIO K CynepruapodoBbHON MOBEPXHOCTH.

B6nm3n HekoTOpbIX MOBEPXHOCTEM TEYEHUE XMAKOCTHM obna-
nQaeT HeobblYHbIM CBOMCTBOM: €ro CKOPOCTb HE PABHA HYIIIO
NOXE B HEMOCPEACTBEHHO NMPUMBIKAIOLLEM K CTEHKE croe (To
€CTb XMAKOCTb HE MPUAMNAET, a NPOCKANb3bIBAET BAOMb MO-
BEPXHOCTH). DTOT 3pdeKT HA3LIBAETCS TMAPOAMHAMMUYECKUM
CKOMbXEHMEM, M Obinl BNepsbie onucaH Gonee aByxcoT net
HOA30[, OfHAKO C TeX MOpP MPMBIEKAN MANO BHUMAHMS, TAK
KOK HE OKA3bIBAN HMKAKOTO 3HAYMMOTO BAMAHMA HA OB
MOTOK XMOKOCTH.

CuTyaums 3HAUUTENBHO M3MEHUNACH C NOSIBEHWEM Cyrnepru-
ApOdO6HLIX MATEPUANOB, B KOTOPbIX XMMUYECKAs rMapodo6-
HOCTb MOBEPXHOCTM COYETANACH C HEOBbIYHBIM penbedom
(Hanpumep, 6Goposakamu, MUKPOKONoHHAMM). B karaskax
TOKMX TEKCTYP OCTABAMMCH My3bIPbKM BO3AYXA, MO KOTOPbIM
XMAKOCTb MOINA MPOCKAMb3bIBATE MPAKTHYEcKkn 6e3 conpo-
TUBNEHUS, YTO 3HAUYUTENBHO YBEMUYMBANO LAMHY CKOMbXEHMS
HQ TAKKMX NOBEPXHOCTSIX.

CnoxHble cynepruapodobHbie NOBEPXHOCTM noTpebosanm
CO3[,0HUSA HOBBIX TMAPOANHAMMYECKMX TEOPUI ANS MX ONKUCa-
HUA. Hoaue noaxonbl NpenckasbiBANIM HE TOJIbKO CHUXEHUE
BA3KOTO COMPOTUBNEHMS, HO M HEOOBLIYHOE MOBEAEHME XMi-
KOCTM BOMM3U HEKOTOPBIX AHM3OTPOMHBIX (TO €CTh MMEIOLLMX
CBOWCTBA, KOTOPLIE 3ABMCAT OT HANPABEHMA) NOBEPXHOCTEN.
Hanpumep, BOAM3U CTEHKM, MOKPLITOM MPOTAKEHHBIMM Ka-
HABKAMM, HAMPABEHHBIMKU MOL YyrNOM K OCHOBHOMY NOTOKY,
XMOKOCTb MOTNa NnoOBOPAYMBATLCA B CTOPOHY, BbI3bIBAA AK-
TMBHOE NEepemeLlUnBaHME, MM PA3AENEeHMe MNOTPY>XEHHbIX B
Hee 4acTuL, NO Pasmepy.

Komanpa nceneposateneit us MY umenn M.B. JlTomornocosa
n M®XD PAH B nocnepHue ropsl paspabaTbiBana TeOpUIo

piezo drive

TMAPOAMHAMMYECKOTO  CKOMIBXEHMS BOAM3M  QHU3OTPOMHBIX
cynepruapodobHbIX NOBEPXHOCTEN, OAHAKO LO CHMX MOp B
3KCNEPUMEHTE 3T TEOPMM YLABANOCH MPOBEPUTL JIMLLL KOC-
BeHHO. B HoBoWM pabote Gnarogaps UCMONb3OBAHMIO ATOM-
HO-CMJIOBOTO MMKPOCKOMA YYEHbIE CMOMIU HE TOMBKO TOYHO
onpenennTb AANHY CKONbXEHWS, HO M MPOBEPWUTH AHANUTU-
yeckne GOPMySbl, OMUCHIBAIOLLME MOBEAEHUE XMAKOCTM HA
PA3HBIX PACCTOSAHMAX OT CynepruapobobHOM NOBEPXHOCTH.

Mcnonb3osaHne MMKPOCKOMNA MO3BOMMAO C MOCTOAHHOM CKO-
POCTBLIO OMyCKATb CHEPUUECKYI0 MUKPOUYACTHULY HA Cynepru-
ApOdOBHYIO MOBEPXHOCTL, MOTPYXEHHYIO B XMAKOCTb. [1pu
3TOM 3KCNEPUMEHTATOP MOT OAHOBPEMEHHO C BLICOKOW TOY-
HOCTbIO OTCHEXMBATL MOMOXEHWE CHEpPbl B KAHANE, A TAKXE
M3MEpPSTb CUMY, OENCTBYIOLLYIO HO HEe CO CTOPOHbI XWMAKO-
CcT. ABTOpbLI MOMY4YMIUM TOYHOE TEOPETUYECKOE peLIeHue
AN AAQHHOTO MPOLECCd, HO OCHOBE Yero yaanoch U3MepmThb
OSIUHY CKOMbXEHUs M3 IKCNEPUMEHTANBHON 3ABUCUMOCTH -
APOAMHAMMYECKOM CUIlbl OT BBICOTHI HAL CynepruapodobHo
NMOBEPXHOCTHIO.

[MTo cnoBam QBTOPOB, PE3YNLTATH MOCYXAT OTNPABHOM TOY-
KOM Ona paspaboTku HOBLIX CynepruapodOBHbLIX CUCTEM.
Tenepb, KOrga TOYHOCTb MPEASIOKEHHBIX TEOPW Oorblle
He BbI3bIBAET COMHEHMI, Yy4YeHble MNOAYUYMIM BO3MOXHOCTb
MCMONb30BATL MHOTME TEOPETUYECKME WAEM, MONYUYEHHbIE
paHee. Cpeoun Hux pasgeneHue 4acTuu B cynepruapodob-
HbIX KQHANAX, CUCTEMBI C SNEKTPOOCMOTUYECKMM TEYEHMEM U
MHOroe apyroe.
“Probing effective slippage on superhydrophobic stripes by
atomic force microscopy”, T.V. Nizkaya, A.L. Dubov, A. Mour-
ranb and O.l. Vinogradova. Show Affiliations. Soft Matter, 12,
6910—-6917, (2016).
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BbIPAIIIEHBI KPVICTAJUIBI, ITO3BOJIAIOIIVE JEJIATD
ITIBKME 3JIEKTPOHHBIE YCTPOVICTBA

H1O. Mapatuyk

Opranmyeckast
CTPEMMUTENBHO  PA3BMBAIOLLASICA

ONTO3NEKTPOHMUKA  —
06-
NQaCTb  MCCNEmOoBAHMI, koTopas obe-
WaeT caenatb AOCTYMHbIMK - ferkue,
MOKMe M NPO3PAYHBIE BNEKTPOHHbIE
YCTPOWCTBA HOBOTO MOKONEHMs, TAKME,
KOK OPraHMyeckue CBETOTPAH3UCTOPSI
M OpraHMyeckue nasepbl C HAKAYKOM
SMEKTPUYECKMM TOKOM —  30BETHO
MmeuToMn moboro nasepumka. ITo oYeHb
nepcnekTusHas obnacte:  Gnarogaps
xoTs Bbl yXe CBOEM JOCTYNHOCTU Opra-
HM4eCckne nonynpoBOAHNKKN B MPOUHLMNE
MOTYT LAXe MOTECHWUTb KPEMHWI C ero
3MEKTPOHHOMO TPOHA.

[lo cux nop cuutanock, 4To opraHuye-
CKME MOMYNPOBOAHMKOBLIE KPWUCTANbI,
BHIPALLEHHBIE MYTEM KPUCTAMAM3ALMM
M3 naposoi ¢asbl, HOMHOTO npeg-
NOYTUTENbHEE TEX, YTO BLIPALLEHbI M3
PACTBOPOB, MOCKOMbLKY M3 MAPA MOXHO
nonyyats 6Gonee uuctbie, Gonee cso-
foaHble OT NpUMecei CTpykTypsl. Ipyn-
na ¢usmkos u3 MY nopa pykosoacteom
npodeccopa Omutpus Mapauyka or-
HOCMUTCS K TOW PA3HOBMAHOCTM UCCre-
AOBATENEN, KOTOPAS STOTO MHEHWMA He
pPA3fenseT M nonaraetcs Ha PACTBOP-
HOE BHLIPALWMBAHME MO PALY NPUUMH, B
4ACTHOCTH, Ha kyaa 6onee npocTbie u
[eleBble  TEXHOMOMUM, NPUMEHSIEMbIE
npu 3TOM.

B kauectse ocHosHOro nomumepa ans
MCCNEROBAHMI UMK Obinu BIBPAHLI TAK
HO3bIBAEMbIE TMOdeH-beHnneHosbie
onuromepsl. HyxHbie monekynbl Obinu
CMHTE3MPOBAHbBI NI HUX XUMUKOMM —
konneramn u3z MIY u Uuctutyta cum-
TETUYECKUX MOMIMMEPHBIX MATEPHANOB
PAH. M3 stux monekyn Ha ¢usdake

MIY 6binn M3 pacTtsopa  BLIPALLEHS
KPUCTANbI, 34€Ch XE U3MEPEHBI UX O-
MWHECLEHTHBIE W 3MIEKTPUYECKME CBOM-
cTBa.

[MaBHbIM pes3ynsTaT 3TOro MCCneaoBa-
HUS OKO3QNCS OLIETOMASIOWMM: «PAC-
TBOPHbIE» KPUCTATbI CBETUMN CUNbHEE,
YEM WX QHANOMU, MOSyYEHHbIE OPYIMMM
uccneposatenammM u3 napa. Mx ksaw-
TOBbIN BbLIXOL (TO €CTb KOMMYECTBO WC-
nyLieHHbIX GOTOHOB MO OTHOLIEHWIO K
nornouierHbiv)  gocturan 60%, Torna
KOK Te Xe KPWUCTAbl, HO «HA Napyy,
nasanu He 6onbwe 38%.

Takoe pasunTesnbHoOe pasninyne B CBETU-
MOCTH ¢M3MKM OBBACHAIOT B YACTHOCTH
TEM, HYTO, BO3MOXHO, NPM pPACTBOPHOM
BbIDAWMBAHMKM B KPUCTANNAX nogaBnsa-
IOTCA HEeKne BHYTPEHHUE, 6eSbI3J'IYL4C]-
TeNbHblE KAHANbLI penakcaunu, 306m-
patwowme Ha cebs yacTb NornoweHHoM
SHeprmn, ogHAKO, NO-BMOMMOMY, 3TO HEe
€INHCTBEHHOE obbacHeHMe.

((Mbl yXe HAWMM NpUYnHbl TAOKOro Bbl-
COKOrO KBAHTOBOTO BbIXOAA, HO ele He
roToBbl WX OBHAPOAOBATL. DTO AENO
Hawero 6yaywero UCCnegoBaHuay,
saseun npodeccop Mapatiuyk.

CBEeTMMOCTb 0KA3ANACh HE eAMHCTBEH-
HbIM MIOCOM «PACTBOPHbLIX» METOAMUK. B
OfIHOM M3 CBOMX MPOLLUSIbIX MCCNEenoBa-
Hui rpynna [Napaouwyka obrapysxuna,
4TO MOXXHO BbIPALWWKMBATL KPUCTANBI HA
NOBEPXHOCTU PACTBOPA BMECTO TBEP-
LOM NOASIOXKM — 30 CYET CUIT MOBEPX-
HOCTHOTO HATAXEHUA. l/] 3TN KPUCTAbI
NoO KAYeCTBY He YCTynawT KPUCTANIam
«M3 Napa.

«Mbl nokasanu, 4TO MOXHO Pa3MY-
HbIMM CNOCOBAMM PACTUTL KPUCTANSbI
HQ MOBEPXHOCTH XMAKOCTH, — FOBOPUT
npodeccop lNapautyk. — lpybo roso-
ps, BCE 3TU Cnocobbl CBOAATCA K TOMY,
4TO, MOMECTMB PACTBOP C MOMEKYNAMM
B KOKOM-TO COCYA M HOYOB OXNAXAATb
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Komarpa uccnenosarenei pusmnyeckoro dpakynsteta MIY coBmectHo ¢ poccuickm-
MM 1 30PYOEXHBIMM KONNEraMU HAYYMIACh BLHIPALLMBATE OPraHUMYeckue nosynpoBo-
OHMKOBbLIE KPUCTANL C PEKOPAHO BLICOKOM CBETOM3NYYATENbHOM CNOCOBHOCTLIO,
KOTOPbIE CYNAT HACTOSILLYIO PEBOMOLMIO B OPraHWMYECKOM ONTO3nekTpoHuke. borb-
Le TOrO, OHM COBEPLUMMM [BOMHOM NPOPbLIB, MPUMEHMB 019 BLIPALLMBAHUS KPUCTA-
fI0B HOMHOTO 60Mee NPOCTbIE M AELIEeBLIe TEXHONOTMM, KOTOPbIE A0 TOTO CYUTANUCH
6ecnepcnekTueHbiMU. Pesynstatel cBoel paboTsl yueHble onybramMkoBanm B XypHane
Applied Materials and Interfaces.

€ro, Mbl, NMPK HEKOTOPLIX YCNOBUAX, NO-
3BOMISIEM MOJIEKYNIAM OCOXAATHCS  HA
NOBEPXHOCTU, HA TPAHWLE “KMAKOCTb—
Bo3nyx”. lMockonbky 3Ta MOBEPXHOCTbL
MOYTM MAEANbHA, TO KPUCTAMB  HA
Hel pacTyT OYeHb XxOopollne, No Ka-
4eCTBY M SNEKTPOHHbLIM XAPAKTEPUCTH-
KOM He YCTynatoliMe BbIPALLEHHBIM M3
napa. bonblwe TOro, noBepxHoOCTsL KPU-
CTANNA MOMy4YaeTcs O4YeHb MMAAKOM, C
QHFCTPEMHBIMU LLIEPOXOBATOCTAMM, YTO
no-3BONsieT CO3A0BATb HA MX OCHOBE
nonesble TPAH3UCTOPSLI, 4e 3TO Kaue-
CTBO HE3OUMEHMUMOY.

[Mapallyk NogYepKMBAET, 4TO MPUME-
HUMOCTb UX KPUCTANNOB B CBETOTPAH-
3MCTOPAX, G 3HAYUT U B OPraHMYECKOM
OMTO3MEKTPOHMKE — 3TO MOKA TOJSLKO
NPEAnoNioXeHue, CNpaBEaIMBOCTL KO-
TOPOro eue HyXHO AOKA3bIBATb. 1O Xe
CAMOE MOXHO CKA3ATb M BO3MOXHOM
MOJyYEHUM HA STOM OCHOBE JA3EPOB
C 3NeKTPUYECKOM HAKAYKOW, TO €ecCTb
NO3epoB,  YNPABASEMbIM  drEKTpUYE-
ckum TOKOM. «[lonyunTts Takue naseps,
KOTOpbIE MOXHO “3axurats’ mpocTo
NOOKMIOYMB NMIAEHKY K UCTOYHWKY, NOOU
MEUTQIOT ACABHO, HO MOKQ ELUe OHWU He
nonydeHsl, — rosopwT [Napawyk. — Ml
HALEEMCSsl, YTO C MOMOLLBIO OpraHuye-
CKMX KPUCTQIIOB Mbl 3TY UESb CMOXEM
npnbnmsute. CouetaHme xopowen npo-
BOLMMOCTM W BbICOKOM 3PbEKTUBHOCTH
M3My4YeHus CBETA MNO3BONSET HALAEATHCS,
4TO MMEHHO Ha Takux kpuctannax 6y-
LEeT CAeNnaH MepBbiit fa3ep C dneKTpum-
4ECKOW HAKAYKOM».

“Highly Luminescent Solution-Grown
Thiophene-Phenylene Co-Oligomer
Single Crystals”, L.G. Kudryashova,
M.S. Kazantsev, V.A. Postnikov,

V.V. Bruevich, Yu.N. Lu-ponosov,

N.M. Surin, O.V. Borshchev, S.A.
Ponomarenko, M.S. Pshenichnikov, and
D.Yu. Paraschuk. J. Applied Materials
and Interfaces. (2016).
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MATHUWTHOE ITOJIE, KOTOPOE ITOMOTAET
[TPVIDKUTBHCA UMIUVIAHTATAM

loynna ¢wmsmkos U3 Poccum npu yyactun weeiuapckmx konner paspabotana cnocob UCnonb3oBaHMs
TEPANEBTMYECKOTO LENCTBUS HArPEBA MM OXNAXKAEHUS TKAHEW 3a CYET MATHUTOKANOPMYECKoro addekTa.
CraTbio € pesynsTatamu cBoux paboT yyeHsie onybnmnkosanu B nocneaHem Homepe xypHana International

Journal of Refrigeration.

Moynna yuensix u3 MI'Y umenn M.B.J1o-
MOHOCOBQ NPESIOXUIA HOBbINM CNOCO6
NPUMEHEHUS  MATHUTOKAIOPUYECKO-
ro sbdekTa ans agpecHoi [ocTas-
KM NEeKapCTB B MeCTe YCTAHOBKM WM-
nnantata. OpuH 13 aBTOpoB PABOTHI
Brnaonmup 3sepes  (buanueckmit da-
kynstetr MY umeru M.B.JTlomoHocosa)
YTBEPXAAET, 4TO QHANOrOB LAHHOTO
METOAQA, MCMOMb3YIOWEro OTPULATENb-
HbI MArHMTOKAnopuueckuit 3pbekT, B
MMPE He CyLLeCTByeT.

O6pasupl MMnnaHTaTos (Gpiow-
HbIX CETOK) M3 NOAMNPONMAEHA C
HOHECEHHBIM MOKPLITUEM.

CyTb MArHMTOKQNOpUYECckoro sddek-
1a (MK3) ceoautca k Tomy, 4to npw
BO3LEMCTBMM  BHELUHErO  MArHUTHOTO
nons Ha MATHUTHBIM MATEPUAN TeEM-
NepaTypa >TOr0 MATEPUMANA M3MeHs-
eTcd, uMHorga nosBbIWAACb, G MHOrAA,
HaobopoT, nanas (B 30BUCMMOCTM OT
matepuana). 91o BaxHoe dusmnyeckoe
aBneHre 6bino OBHOPYXEHO ele B
NO3anpOLLNIOM Beke, XOTs KAk dbdekT
6bino onmncaro nmwe B 1917 ropy. 3a
npoweawee cronetne MKD 6bin usy-
4eH OYeHb NoaPOBHO, OIHAKO MHTEPEC
nccnepoBaTenen K HEMy He TOMbKO He
ynan, Ho, Ha06OpPOT, Pesko BO3POC B
nocnegHue pecatunetus. IT0 0bbsC-
HAETCA, BO-NEPBbIX, BOMbLIMM KOUYe-
CTBOM MHbOPMALMKM O DUIMKE MATHWT-
HbIX MOTEPUANOB, KOTOPYIO MOXHO M3
s10ro 3dbdexkTa M3BneUs, U, BO-BTOPbIX,
AOBOMILHO OBWMPHON 06NAcTbIO  ero

BO3MOXHbIX NPUMeHeHWH. Ero moxHo ¢
BOMbLMM YCIEXOM MPUMEHATL B bU3M-
Ke HU3KMX TEMMNepaTyp, ANs NPOM3BOL-
CTBA TEMMOBbLIX MALUMH, XONOAMIbHbIX
YCTOAHOBOK M Mp.

OpHako 60MLLWMHCTBO 3TUX NPUMEHE-
HUM K KOMMEPYECKOMY MCMONb30BAHMIO
NOKa He roTOBO, MABHLIM OBPA3OM,
13-30 HErOTOBHOCTM TexHonoruit. Ecnu,
HANPUMEpP, FOBOPWTL O OLITOBLIX MAr-
HUTHBIX XOMOAMNBHUKAX, TO, XOTS OHM
PA3pPabATLIBAIOTCA CETOAHA  MHOMUMM
HOYYHO-MPOMBILLNEHHLIMM  NABOPATO-
PUAMM MO BCEMY MMPY, NO CNOBAM Of-
HOrO M3 QBTOPOB CTaTbM Brnapummpa
3BepeBa, TakMe XOMOAMALHMKM, E€Ciu
Obl UX CerofiHa NPom3BoaMM, Bbinm Bl
OYEHb JOPOrUMM.

«ns Takmx xonoamnbHMKOB Tpebyer-
C MATHWTHOE MOoNe MOPSAKA OOHOrO
TECNQ, Y4TO MPW CETOAHAWHMX BO3MOX-
HOCTAX pgenaeTt ueHbl HAO HUX OYeHb
BLICOKUMM M NMOTOMY KOMMEPHYECKM He-
NPUEMNEMbIMM — OLIHO TOJBKO YCTPOM-
CTBO [Anga reHepaumMm TAKOro nona
0bOMAeTCs KAK MUHMMYM B MOMTOPbI
ThiCAYM [ONNAPOB. OCTOeTCﬂ XKAOATb,
KOTQ OHW MOJEWEBEIT», — KOMMEH-
TmpyeT Bnaaumup 3sepes.

OpHako 3TO HE MOMELano aBTOPAM
paboThl NPEaIOXMTL HOBOE MPUMEHE-
HUE MarHuToKanopuyeckoro s¢ddexTa,
NPUYEM MPAKTUYECKM FOTOBOE K MAC
COBOMY UCMOMb30BAHMIO, HQ 3TOT
pa3 B MenuumHe.

OpuH 13 metonos, Pa3pabOTAHHbIX
MCCNENOoBATENsIMM, HOCUT  HO3BAHME
«MATHUTOXMAKOCTHAS TUNIOTEPMUA» U
CBOOMTCA K HArPEBY OHKOMOTMYECKMX
HOBOOBPA30BAHMIA CNeumanbHLIMMU
MOTHUTHBIMM HOHOYACTMUOMM, aapec-
HO OOCTABSEMBIMU B MECTO OMyXOJu.
[ns s10ro uccneposatenamu paspa-
BOTAHO U CO3AAHA YHMKAMbHAS YCTa-
HOBKG MO CO3AQHWMIO MNEPEMEHHOrO
BBICOKOYACTOTHOTO MATHUTHOTO MOMs,
KOTOPOM, kak ysepseT Brnagumup 3se-
pes, He CyLeCTBYeT AHANOTOB B MUPE.
Ha cerogHs ¢ nomouwbto 3TOM ycTa-
Hoskm B Poccuickom HayyHOM OHKO-
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®usnk, kd.-m. Hayk B.M. 3sepes

noruueckom ueHtpe um. H.H. brnoxuna
npoeefeHbl NepBMYHbIE MCCNELOBAHUA
KNETOYHbIX KyNbTyp PA3SIMYHBIX TMMNOB
pakosbix onyxonei. [MposeaeHs Takxe
MCCNEROBAHMS HA  MbILIAX, AOKA3AB-
wre OUOCOBMECTUMOCTb M HETOKCHY-
HOCTb MukpouacTmu. Crasatca Takxe
3KCNEPUMEHTE MO GAPMAKOKUHETHKE
MMKPOYACTUL, C MOMOLLBIO KOTOPbIX
BbIACHAETCA, KAK OHU YAEPXMBAKOTCA
B OMyXOmnM, KAK PACMPOCTPAHSAIOTCA B
OPraHM3Me KPOBOTOKOM M T.M.

Ecnn o BoamoxHOCTM nogobHoro uc-
MONb30OBAHUS  MATHUTOKATIOPUYECKOTO
3bdekTa B HAYYHOM nuTEpPATYpE MNO
KPAWHEN Mepe YNOMWHANOCL — BEfb
LOBHO M3BECTHO, YTO HArPEB OMyXOmnu
MOXET NMPMBECTH K ee Aerpapaumu, —
TO BTOPAS METOAMKA, MPEennoXeHHas
YUYEHbIMU, COBEPLUEHHO YHUKASbHA.

Kak mssectHo, ogHoM u3 npobrnem npw
MMNAQHTAUKMKM B YeENOBEYeCKUi opra-
HWM3M MHOPOAHbBIX TE€N — MCKYCCTBEHHbIX
CYCTOBOB, OPIOWHLIX CETOK, CTEHTOB
NULLEBOLA, MOYE- M XENYeBbIBOAALLMX
NPOTOKOB W Mp. — SBASETCA BEPOAT-
HOCTb WX OTTOPXEeHUs. ABTOPbI CTATLM
NpPeanaralT HAHOCKUTL HA MMMANAHTA-
Thl (ewe BO Bpems UX MOATOTOBKM K
YCTAHOBKE B OPraHM3M) CreuuansHoe
NOKPbITUE, COCTOSLLEE M3 HECKOMbKMX
cnoes. [lepBbiit Cro — MATHUTHBIA
MATepuarn, KOTOPbIA OXNAXAAETCS BO
BHELUHEM MATHUTHOM none (maTtepman
C OTPUULATENbHBIM  MAFHUTOKANOPH-

AN\ »
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yecknm sddekTom). DTOT Cnoit MoxeTt
NPeacTasnaTh COBOM TOHKYKO MIEHKY
MU CYCMEH3UIO M3 MATHUTHBIX MUKPO-

uyactuy. Bropon crnoit — nonumeprHas
MATPULQ, B KOTOPYIO, KAK B rybKky, no-
MELEHO NEeKAPCTBEHHOE  BELLECTBO.

MonMmepHas MOTPULA HOXOAUTCS B He-
NMOCPEACTBEHHOM TEMMOBOM KOHTAKTE
C MArHUTOKANOPMYECKUM MATEPUATIOM.
Bcs 310 koHCTpykumMs BO Bpems onepa-
LMW NMOMELLIAETCS B OPTaHM3M.

[leno B Tom, 4TO NonMmep, Mcnonbaye-
MBI B TEXHONOTMMU, NMPU HOPMABHOWM
TeMnepaType BHYTPW OPraHW3MA, TO
eCcTb Npu Temneparype Bbilwe 37 rpa-
AYCOB, MOXOX HA >ene, KoTopoe yaep-
XuBaeT BHyTpu cebs nekapctso. Koraa
MATHUTHOE Mone NMOHUXAET TEMNEPATY-
Py MArHUTHOrO MATEPUAnd, MonMmep
NepexoauT B XMAKOOOpPAasHoe cocTos-
HME M BbIMYCKAET NEKApCTBO B MeCTe

KOTA MNOCne YCTAHOBKM MMMIQHTATA
NPOUCXOAMNT BOCMANEHUE, HEWHBA3WB-
HOE MPUIOXEHUE BHELIHErOo MArHUTHO-
ro nons (Hanpumep, B yctanoske MPT)
NO3BOMMT BBIMYCTUTb HYXHYIO MOPLMIO
NEKAPCTBA B TEYEHWE HYXHOTO Bpeme-
HU B HYXHOM MecTe.

Takoi MeTon «OmpecHOM» LOCTABKM
NEeKapCTB, XOPOL, B YACTHOCTM, YyXe
TEM, 4YTO OH BO3,D,el;'1CTByeT TOJIbKO HA
MCTOYHMK BOCMANEHUS M JIULLEH BCAKOM
CBA3M C OCTQNbHbIM OPFraHU3MOM, TO
€CTb yX€ MO ONPEefeNneHUIo Ana Hero
coseplieHHo 6GesspeneH. Ectb, npas-
0a, Npobnema — NoKa HEMOHATHO, HYTO
[enaTh, eCnu NekapcTso B 0GONOYKe
30KOHYUTCA.

3Bepes yTBEPXATET, YTO M 5TA Npobne-
Ma pewaema: «Bo-nepsbix, — rosoput
OH, — B HEKOTOPbLIX CyYyasx Heobxo-
OMM TOMBKO OfMH, «3QnnoBbIM COPOCY

NeKapCTBa, HAMPUMMEP, HEObXOAMMOro
4Ns TOro, yTobbl Mpwukneunace GproLw-
Has ceTka. A BbINyCK [O3MPOBAHHbBIX
NOpUMK NEKAPCTBA MOXHO PEerynupo-
BATb, YynpaBnada BENTIMYMHOM BHELLHEro
MATHUTHOTO Nnong. MO)KHO TAKXe no-
NOMHATL OBOMOYKY HOBBIM  3AMACOM
NeKapCTBa, UCNonb3ys TO obCToATEmNb-
CTBO, YTO NEKAPCTBO XMMMYECKU MOXET
ObiTb COEAMHEHO C MATHUTHBIMM Y4ACTH-
LOMM, KOTOPHIE MOXHO «AOTALLUMTbY [0
HY>XHOTO MECTA B OPraHM3Me BHELIHMM
MarHmMTHBIM nonem. [Npaspa, 3toT cno-
cob Mbl He paspabaThiBANM, M OH HO-
XOOMUTCS CENYAC TOMBKO B BMAE MAEWY.

“A review and new perspectives for the
magnetocaloric effect: New mate-

rials and local heating and cooling
inside the human body”, A.M. Tishin,
Y.I. Spichkin, V.I. Zverev, PW. Egolf.
International Journal of Refrigeration.

YCTOHOBKM  MMMNaAHTaTa.  Hanpumep,

Volume 68, 177-18, (2016).

HOBBIV METOJI ITIONYYEHM A CBEPXTOYHBIX

OIITMYECKUX JIMHEEK

1A MISMEPEHNM A CITEKTPAJIbBHBIX COCTABOB BEIIIECTB

®uszmkm n3 MIY onybnmkosanu ctateio B xypHane Nature
Physics, onMcas meToa, KOTOPLIA NO3BONAET rAPAHTUPOBAH-
HO GOPMMPOBATL OAMH OMTMYECKMIA MMMYMbLC, PACNPOCTPA-
HAKOLLMIACA NO Kpyry B pesoHaTope. Cpean MHOTMX NoTeHUM-
QIbHbIX MPUMEHEHUI TAKOTO METOAA — WM3MEPEHUs COCTABA
ra30B CNEKTPOCKOMMYECKUM METOOOM B CpefHem MHepa-
KPOCHOM [AMAMNA30HE M MOBbILIEHWE CTABMNBHOCTU reHepa-
TOPOB, HYXHOE, Hanpumep, ana npuemHmnkos GPS.

DoTOHMKA — AMHAOMMYHO pa3BMBalOLLAACS 061aCTb CoBpe-
MeHHOM duankn. OHUM U3 OCHOBHbBIX CTPYKTYPHBIX SMEeMEH-
TOB, HO KOTOPOM CTPOWTCS POTOHMKA, SABMSETCH MUKPOPE-
30HaTOp. Pe3oHaTop sBASETC HEOTbEMNEMBIM SIEMEHTOM
MOYTH BCEX CIOXHbIX OMNTUYECKMX M MMKPOBOMHOBbLIX NpubO-
pos. Mo cyTu, pe3oHATop — 3TO KOMbLUEBAS MOBYLUKA A
CBETA, NOMAB B KOTOPYIO, GOTOH ABMXETCS NO KPyry, OTpa-
xascb o1 cTeHok. CerogHs MUKPOPE30HATOPbI MPUMEHSIOTCS
ANs CTABUAU3ALMM NIA3EPOB M B ONTUYECKMX PUALTPAX.

B csoelt paboTe, pesynstaTthl KOTOPOKH ONyBAMKOBAHbI B XYP-
nHane Nature Physics, yueHbie neiTanucs pewmnTs 3aaa4y CTa-
OUNLHOM reHepPaALMM ONTUUECKMX UMMYNILCOB B PE3OHATOPAX,
MHQYE TOBOPSA, CAENATH TAK, YTOObI KAXMAbIA 3AMYLIEHHbIA B
HEero MMMynbC (CONMUTOH) MOT CywecTBOBATL aonro. Bropoit
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Yuenbie dusnyeckoro dakynsteta MY nog pykosoactsom npodeccopa Muxauna lopoaeu-
koro B coapyxectse ¢ konneramu u3 LLsenuapum us PepepansHON NOTUTEXHUHECKOM LLKOSbI
JlosaHHbl nop pykosoacteom npodeccopa Tobuaca Kunnenbepra paspabotanu merom, no-
3BONSAIOLIMI TOYHO KOHTPOSIMPOBATHL YMCIO OMTUYECKMX CONMMTOHOB B MMKPOPE3OHATOPAX, HA
KOTOPbIX OCHOBOHAO COBPEMEHHASA POTOHMKA.
MnmiocTpauna npuHLmMNG CNekTpoCKOMNuKM C MOMOLLbLIO AByXx rpebeHok (aeyx conutoHos). Hea Habopa ya-
CTbIX MOJIOC C He60ﬂbLl.|Ol>‘I pO3HMLJ,€l>‘I B PACCTOAHUKM MeXAY NONOCAMU MPU HANMOXEHUU APYr HO APYra AAOT
KAPTUHY XMPHBIX HOKTOHHbBIX NMOJOC C 3HAYUTENBbHO 6OJ'|I>LLIMM PACCTOAHNEM MEXLOY HUMMU.

LEMbiO SKCMEePUMEHTA Bbifo CO3AAHUE YCTIOBMIM, NPK KOTOPBIX
YMCNO OBMXYLUMXCH B PE30OHATOPE WMMMYNbCOB-CONMTOHOB
NIErKO MOXHO ObINIO CHU3UTL 0O eauHuubl. [1pu 3TOM cnekTp
BLIXOAALLETO M3NYyYEHMsE UMEET BUL CBEPXCTABWMNBLHOM ONTU-
4eCKOM TPeBeHKM, KOTOPAsh MOXET CYXMTb O4YEHb TOYHOW
NIMHENKOM AN ONTUYECKUX CMEKTPOB.

«IMMynbChbl BOMXKHBI XWUTb AOATO, M UMMYNLC LOSIXKEH ObITb
OfMH, O HE HecKornbko. [10TOMy UTO, KOTAA MMMYSLC OAMH, OH
MMEET CAMbIA LIMPOKMIA CMEKTP, TAK HA3biBAeMylo rpeber-
Ky, M ero Hanbonee NPOCTO MCMOMb3OBATL AMIA PA3NMUHBIX
NMPUMEHEHMI, HAMPUMEP, B CMEKTPOCKOMMUMY, — PACCKA3AS
coastop PaboThl, acnMpaHT duamnueckoro dakynsreta lpu-
ropui Jlnxaues.

B cBoeit paboTte ydyeHbie pPACCMATPMBAAM CBOMCTBA ABYX
onTUYeckux pesoHatopos. [lepsbiit TMN u3rotoeneH us on-
TMyeckoro kpuctanna, ¢ropuna markms MgF,, BTopoit Gbin
BLIMOMIHEH M3 HMTPpMaa kpemHus Si,N, Ha umne-nopnosxke,
MMEIOLLLEH TOMLLUMHY BCETrO | MMKPOH.

4

Ins 3anycka ceeta B pe3oHATOP MCMOMNb30BANCS NA3ep,
CBOMCTBA WMMMYMbCOB BHYTPWM PE30OHATOPA M3MEPSNUCH HA
BbIXOAE CMEKTPOMETPOM.



B xome 3skcnepumeHta 6bin NPOAEMOHCTPMPOBAH METOL,
KOTOPLIM MO3BONAET TAPAHTUPOBAHHO (GOPMMPOBATL OAMH
MMMNYNbC, PACTPOCTPAHSIOWMIACA MO KPyry B pe3oHaTtope.
B cnyuae ycnexa 3kCnepuMMeHTa ¢UsMKM OXMAANM YBUAETH
POBHYIO CMEKTPANbHYIO rPebeHKy — OTIMYUTENbHBIA MNpK-
3HaK conutoHa. Kpome Toro, ydyeHbie B CTATbE MPOAEMOH-
CTPMPOBANU PA3PABOTAHHbIN UMM HOBbLIM OYeHb 3PPEeKTHB-
HbI METOA HABMIOAEHUA 30 XU3HBIO CONMTOHOB B PEASILHOM
BpeMeHM, NOOBABUB K BXOAHOMY curHany cnabyio ¢asosyto
MOLYTIALMIO M PETUCTPUPYA OTKIIUK HA 3TO BO3MYLLEHWE. DTOT
NOAXOA OTKPLIBAET HOBbIE BO3MOXHOCTM AN NOAAEPXKAHMS U
cTabunusaumm rpebeHok.

«YCNexXoM 3KCMEPUMEHTA CTANO MOMyYeHUe TAPAHTUPOBAH-
HOrO OJHOCONIMTOHHOTO pexuma. Bepb y oaHoro comutoHa
CMEKTP YMLLE, M ero nerye uaMepsTby, — noscHun Jlnxaues.

PO3pO6OTOHHOﬂ METOOMKA NO3BONAET BO36y>K,D,OTb B pe30-
HATOpPE HEKOTOpPOE HEM3BECTHOE BOOMbLIOE YUCNO COMUTO-
HOB, NMOCsie 4Yero CoKpawaTb UX YMCNO NOoCnefoBATEbHO HA
eanHnuy, B UTore ooBogd 4nMcno MMnynbCoB 4O €OMHULbI. Y6éu-
PATb OOMH 34 APYIMM NULIHKME COJTUTOHbBI MOXHO, d)OKTW{eCKM
M3MEHAA NNLLBL YHACTOTY na3epda, KOTOPbIM HOKAYMBAETCA pe-
30HATOP, NOAHEPKMBAIOT yYEHbIE.

Ontnyeckas rpebeHka — OCHOBA METOAA MPELU3UOHHOM
nasepHoi cnektpockonuu, 3a kotopyto 8 2005 roay 6Gbina
npucyxaeHa Hobenesckas npemus no dusmke. Hayumslumcs
reHepMpoBATbL OTAESNbHbIE yCTOlZ'-IMBbIe COJTIMTOHbI BHYTPK OnN-
TUYECKMX PE3OHATOPOB, GM3MKM MOTYT WMCMONb3OBATH WX B
LENOM psAfe 30404, MMEIOLLMX MHOXECTBO MPUKIALHBIX 3HO-
YEHMIM — OT ACTPOHOMMM AO CBEPXTOYHBLIX AATYUMKOB, HOMPM-
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Mep, KOraa HeobXOANMO M3MEPUTL CMEKTP HEWU3BECTHOTO Be-
wecTsa. Mcnonbays 4BA OAMHAKOBbLIX OMTUYECKMX COMMUTOHA
M HOKMOAbIBAS OPYr HA APYra mx rpebeHKku, ydeHbie MOoryT
M3MEPATb ONTUYECKME HACTOThI, KOTOPbLIE B CHUITY UX BENUYUHDI
(nopsiaka 200 Teparepu, 10 ectb ¢ anuHomn sonHsl 1500 HMm)
HOMPAMYIO U3MEPSATb CIIOXHO.

«Paccrosnmne mexay 3yBbamm aByx rpebGeHOK MeHblle pac-
CTOAHMA MEXAY 3yDObAMM OTAEMNbHbIX rPE6EHOK, M ECnu Bbl
BO3bMETE WX PA3HULY, TO (PAKTUYECKM MOXETE M3MEPATH
HU3KME YACTOTHI, KOTOPLIE MOMNCGACIOT B PAAMOAMANAZOH W
BMOMHE MOTYT BbITb USMEPEHBI COBPEMEHHOM NEKTPOHMKOMY,
— nosichun Jlnxaues.

|—|OTeHLLI/1C]J'|bHoe NMPUMEHEHNE TAKOIro MeTogad — MU3MEepPEeHUd
COCTABA rasa cCnekTpoCKonM4YeCknMm MeTooom B CpelHeM
MHd)pOKpOCHOM AManas3oHe. HOI’IpOBVIB ABA ONTUYECKMUX CO-
JIMTOHA B MCCHe,D,yeMbI;I ras no O6bl‘4HOMy onTn4eCkomy BO-
JTOKHY, HQ BbIXOAE B UX CNEKTPE MOXHO 30¢MKCMpOBOTb npo-
BAJIbl, CBA3AHHbIE C OnpepeneHHbIMKU NNUHUAMK NOTNOoLWEeHNs.

Mcnonb3oBaHMe [BYX CONMTOHOB MO3BOMAET M3MEPATb 4a-
CTOTbl HE B OMTMYECKOM AMAMA30HE, B KOTOPOM CYLLECTBY-
IOLLMMM CNOCOBAMM 3TO OENAeTca MemneHHo, a B obnactu
paanosonH. Ecnmn mamepenue 4actoT B ONTMHECKOM Crek-
TPOMETPE 3AHUMAET CEKYH[bl, TO B PAAMOAMANA30HE BPEMS
M3MEPEHUS OMNPEAENseTcs YACTOTOM 3NEKTPOHMKM, O 3HAYMT,
COCTQBNAET MUINMAPAHLIE JOMM CEKYH/b.

“Universal dynamics and deterministic switching of dissipa-
tive Kerr solitons in optical microresonators”, H. Guo, M.
Karpov, E. Lucas, A. Kordts, M.H. P. Pfeiffer, V. Brasch, G. Li-
hachey, V. E. Lobanov, M. L. Gorodetsky & T.J. Kippenberg.
Nature Physics (2016).

OB BACHEHME ITOBBIINEHHbBIX IITY MOB
PABUTAIUVIOHHBIX AHTEHH B ITPOEKTE LIGO

Mpodeccop pusnueckoro bakynsteta MIY Muxann fopoaeukmit COBMECTHO C KONAEroi onybanKoBan PesynbTaTsl 06-
PABOTKU SKCMEPUMEHTANBHLIX AGHHBIX MO TEKYYECTU MIABAEHOrO KBAPLA, U3 KOTOPOTO U3rOTOBMIEHbI TPABUTALMOHHLIE
anterHbl LIGO, ans 06bACHEHMS NPUUMH MOBBILLEHHBIX WYMOB HA HM3KMX yacToTax. MccnenosaHmne onybnmukosaHo B
BbICOKOpPENTMHIOBOM xypHane Physical Review D — Particles, Fields, Gravitation and Cosmology.

«CTaThq CBA3QHA C HAWMMM MCCNENOBAHUSIMM B MPOEKTE
LIGO u nonbiTkamu 0BbACHUTL MOKA HEMOHATHLIE MOBbLILLIEH-
Hble LWYyMbl TPABUTAUMOHHBIX AHTEHH HA HWU3KMX HYACTOTAX.
Takue wWymbl oaxe HA3LIBAKOTCA B MPOEKTE 3ArafOYHbIMM,
«mysterious». Mbl MPEeAnoONOXMAM, Y4TO OHM MOTYT ObiTb CBS-
30Hbl CO CBOMCTBAMM MATEPMANA, M3 KOTOPOTO M3rOTOBMEHbI
3epKana M NoABechl QHTEHH, — MNABNEHOrO KBAPLA (MMHe-
pana ¢ ¢opmynoi SiO,)», — pacckasan rasHLI ABTOP CTa-
TbM, npodeccop kadenapsl Ppuanku konebaHuit pusnyeckoro
dakynsteta MY umenn M.B. Jlomorocosa, noktop ¢usu-
KO-MaTemMaTuyeckux Hayk Muxaun fopogeukmit.

MnaeneHbit kBApL, KAk M MOBOE CTEKNO, HE ABNAETCS KPU-
cTannom, a GonblIe MOXOX HA CBEPXBA3KYIO XMAKOCTb. Mu-
xaun lopopeukuit n ero konnera n3 Poccuiickoro KsaHtosoro
Llentpa (Ckonkoso) 0606uWmMAM SKCNEPUMEHTASbHBIE AAHHBIE
Nno TEeKy4ecCTH O6beKTOB M3 NNABNEHOro KBApPLA, MONy4YeHHbIe

POHEE U3 U3MEPEHMM OYEHb MELJIEHHBIX M3MEHEHWUIA Pa3Me-
pPOB 1 GOPMbI HO MHOTONIETHEM MHTEPBANE BPEMEHM.

((Mbl nonbITANUCb M3BNEYb NAPAMETPLI ANd MOAenn BA3KO-
YNpyroro Tend M, UCXOAS M3 3TOr0, PACCUMTATH TEMIOBbIE
bNyKTyauuM 3epKan OHTEHH HA HU3KMX HACTOTAX, KOTOPble
,D,el;'iCTBMTeJ'IbHO OKA3ANnCb BbiLLE, YEM B npenblayLumx OueH-
kax. K cOXaneHmio, TOUHOCTb MMEIOLLIUXCS IKCMEPUMEHTAb-
HbIX OAHHbLIX MOKA HegOCTATO4YHQ, l-{TO6I)I rOBOPUTb O TOM,
4TO ODOBACHEHME 3ArafOYHbIX LUIYMOB HAMAEHO, U TpebyeTcs
MAAQHUPOBAHKWE HOBBIX IKCMEPUMEHTOBY, — roBopuT Muxaun
[oponeukui.

“Viscosity of fused silica and thermal noise from the stan-
dard linear solid model”, N.M. Kondratiev and M.L. Goro-
detsky. Phys. Rev. D 94, 081102(R) (2016).
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YUII, KOTOPBIMI MOYXXET 3AMEHUTD
CJIOXHYIO JTASEPHYIO YCTAHOBKY

| =S

O1y paboTy MOXHO HA3BATH
3AKMIOYMTESNbHBIM OKKOPAOM B
cepum paboT rpynnsl, kacaiwo-
WMXCH UCCNEfOBAHMIA ONTUYe-
ckmx rpebeHok — Tak Ha3biBa-
IOTCS CWMTHQAIbI, Y€MW YOCTOTHbIM
cnekTp npeactaensetr coboi
HaBOP PABHOOTCTOALMX APYr OT APYra NuHmit. Hauaswmce ¢
MCCNEOBAHMS WYMOB B OMTUYECKMX CUIHANAX TAKOro COpTa,
5T paboThl NPMBENM CHAYANA K CO3AAHMIO FEHEPATOPOB
5TUX CUTHANOB C CEPAUEM B BMAE AMCKA MUIIMMETPOBOIO
OMAMETPA M 3AKOHYMIMCh CO3[AHMEM MOJHOLEHHOrO 4Mna,
MOYTM MPUrOAHOTO AN KOMMEPYECKOTO MCMOMb30BAHMA.

[Mpod. M.J1. Topopeukuit

DemTocekyHaHble OnTuYeckMe rpebeHkn — HeaasHee M30-
bpeterue. MNossusmcs B koHue 90-x, oHM OkasanUCh Ha-
CTONBbKO BOCTPEBOBAHHBIMU B COMBIX PA3HBIX 0BNACTAX — B
CUCTEMOX TENEKOMMYHUKALMM, B NTA3EPHON CNEKTPOCKOMMUM, B
actpodusmke u Tak ganee, — uto yxe 8 2005 ropy ux asTo-
pol, Teogop XaHw m3 fepmanun u Oxon Xonn nuz CLUA, no-
nyunnu 30 Hux Hobenesckyio npemuio. [Ina nonyyenus Takmx
rpe6eHOK MCMONb3OBANUCH NA3EPbl C CUHXPOHU3ALMEN MOA.
Mpu 37O MeToamke Nasep, U3NyyaeT CBET HE OAHOM 4ACTO-
Thl, KOK 3TO MPWHATO LyMATb O NIA3EPAX, O CPA3Y HECKOMBbKO
«MOL» — CBETOBbIX Ny4ei C KPATHBIMM 4OCTOTAOMM. Ecnu 3Tu
MOLbI CUMHXPOHM3MPOBATb, TO €CTb CAENATb TAK, YTOObI WX
basbl BN XEeCTKO CBA3AHLI Mexay cobOM, TO B pesynstare
MHTEepbEPEHLMM 3TUX MOL HEMPEPLIBHLIN Ny4 Nasepd npe-
BPATUTCS B MOCNE[OBATENBHOCTL MMMYNIbCOB CO CMEKTPOM
«rpebeHKm».

3a 310M, 6e3 npeyBenuueHns, TEXHONOTMYECKON PEBONIOLMEN
Bckope nocneposana apyras — 8 2007 rogy 8 nabopatopum
To6buaca Kunnenbepra (torna pabotaswero B rpynne T. XoH-
Wwa, a HelHe sosrasnsiowero nabopatopuio 8 PegepansHoit
nonutexHunyeckoin wkone Jlosannsl (Jlosanna, LLseriuapus)) s
MMKPOPE30HATOPAX M3 MIABIEHOTO KBAPLA, OTKPLITHIX, KCTA-
™, B MI'Y, Toxe 6binu nonyueHsl onTuieckue rpebeHku, 1 ans
MX CO3AAHMA yxe He TPeBOBANMCh FPOMO3AKME M CIOXHbIE
ycTaHOBKM. [10SBUNACH BO3MOXHOCTb HO NMOPAAKM YMEHbBLIMTS
pPasMepsl yCTPOMCTB. TeHepaums Takux rpebeHok CBA3AHA C
TaK HasbiBaembiM 3bdekTom Keppa, coctoawmm B Tom, 4T
B HEMMHEMHBIX CPEefaX MOKA3ATENb MPENOMIEHMS 3ABUCUT OT
MHTEHCUBHOCTM MOACIOWErO HO HEro CBEeTA.

Mpaepa, 370 6biNa He CTOMLKO PEBOMIOLMS, CKOMLKO €€ Hada-
N0 — WBENUAPCKME UCCNEAOBATENH, O MO3KE U APYrMe rpyn-
Nbl B PA3HbIX NABopaTopuax, GaKTUYECKM TONBKO MOKA3AMM
NPUHUMMNNATBHYIO BO3MOXHOCTb CO340BATbH ((rpe6eHKM)) no-
006HBIM 0BPA3OM, HO TO, YTO Y HMX MOMY4ANOCh, 6bINO elle
OYEeHb aneKo OT uaeand, rpebeHku NOMyHYanmUCh LYMHBIMK,
HeCTO6MﬂbeIMVI (OHI/I noxognnn Ha pacyeckn C BbIJTOMOHHbI-
MM, 040 eule BAOOABOK MON3AIOWIMMMU Tyaa-ciona 3yObamm) u
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[pynna poccuMickmMx M LWBEHUAPCKUX BU3MKOB CO3AANA YW, reHepupylolmin dbemToce-
KYHHbIE UMMYNbChl CBETA C OCOOLIM YACTOTHBIM CMEKTPOM MOf, HO3BAHWUEM «OMTUYECKAS
rpebeHkay, TO eCTb AENAIOWMI TO, YEro NPExXae yAABANOCh 4O6UTLCSA NMLb C MOMOLLBIO
BOnbLMX 1 CIOXHBIX Na3epHbix ycTaHosok. Coobuierune 06 stom onybnukosaHo 1 aHsa-
pa 2016 rona B xypHane Science.

yYEHbIM MPEACTOANO PeLnTs Maccy npobnem, 4Tobbl 3amy-
CTUTb 3TW pe3oHaTopsl B paboTy. [epsoi u3 Hux Geina npo-
6nema wymos. B cotpyaHuuectse ¢ rpynnoit Kunnenbepra
yueHsble ¢usuueckoro dakynsteta MIY & Havane 2013 roga
pewmnnm ee, LOKA3QB, Y4TO 3TU LUYMbl HE HOCAT byHAAMEH-
TAMBHOMO XAPAKTEPQ, YTO OT HUX MOXHO M3OABMTLCSH, M MO-
kasanu, kak 31o caenats. OCTaBaNOCL MaBHOE — CAENATH
«MNPABUITbHBIEY TPEOEHKM M CO3AATHL C STUM CMEKTPOM Nocne-
LOBATENBHOCTb MMMY/LCOB C OYEHb KOPOTKOM, GEMTOCEKYHA-
HOM ANMTENLHOCTBIO (TO eCTb € AnuTensHoCTbio nopaaka 10
B MMHYC MSTHOOUATOM CTeneHu cekyHasl). B koHue Toro xe
rOfid OHM CMPABMAKCH M C 3TOM NPOBAEMON.

Ina cospanus Takmx rpebeHok dusnkn MIY u Poccurckoro
KBAHTOBOTO LEHTPA NPELSIOXMIN UCMONb30BATH KCOMMUTOHBIY,
TO €CTb KOMMOKTHO YMNOKOBAHHLIE BOJSIHbI, CBOEOOPA3HbIE
3MEKTPOMArHUTHBIE LlyHOMM, KOTOPbIE BeayT cebs, KOk 4acTu-
usl. Mo paseuton 8 MY teopun obnydeHne nasepHbim cee-
TOM [MCKOB M3 TOKMX HENMHEMHbIX Cpef, MOPOXAQET B 3THX
IOMCKAX ABUXYLLMECS MO KPYry COMMTOHBI, B PE3ynbTaTe Yero
HQ BbIXOAE CBI3AHHOMO C AMCKOM OMTOBOSIOKHO BO3HMKAET
NOCNeAOBATENBHOCTb MMMYNbCOB, CREAYIOWMX APYr 3 ApY-
rOM 4Yepes BpPems OfHOTO OBXOAA COMMTOHOM OKPYXXHOCTM
amcka. B kavectse pesoHatopa ¢pu3MKM MCNONL30BANM TOTAA
MUITIUMETPOBbIM AMCK U3 KpucTanna dropuaa mardus. C ero
NOMOLLBLIO MM YAANOCH MOYYATb MMMYbCH-rpebeHkn anu-
tenbHocTbio B 100—200 dpemrtocekyHa.

B stom rogy poccuicko-LiBenapckas KOMaHAA 3aKpenuna
ycnex U HayYunach HAMbINATL CNELUanbHbIe MUKPOPE3OHATO-
pbl Anst rpebeHoK B umMnax.

«PasHuua, KOHEYHO, OrPOMHAS, — TOBOPUT OAMH M3 POCCHIA-
CKMX COOBTOPOB CTATbM Mpodeccop Gusnyeckoro Gakysb-
teta MIY Mwuxaun Topopeukuit. — Ecnu B nasepax ¢ cuu-
XPOHWM3ALMEN MOL OJ1s FTEHEPALMU UMIMYNLCOB MCTOMb3YIOTCS
CIOXHbIE OMTUYECKME YCTPOMCTBA, CPEAbl U  CMeuuanbHble
3epKana,To Mbl MONTYHAEM TAKME XE CTABUbHBIE MMMYSbChI B
MPOCTOM MACCUBHOM PE30HATOPE,BHEAPEHHOM B MUKPOUMI W
nmeiollem pasmepsl He 6onee 100—200 mukpoH».
MameHmnock n kauecTso rpebeHok — Tenepb AAMTENbHOCTL
umnynscos yaanock cokpatite co 100—200 po 30 demro-
cekyHa. lNocnegHee poctuxenme rpynnsl «Mocksa-JlozanHay,
no crnosam npodeccopa [OPOREUKOro, HEe TONbKO CAMBIM
KQTEropnyeckm OBPA3OM CHUXAET PA3MEPLI, CTOXHOCTL M
CTOMMOCTb TeHepaTopoB rpebeHokK, HO BAOBABOK OTKPbLIBAET
HOBbIE TOPU3OHTHI ANA UX UCMONb30OBAHNA B PEXMMAX, KHELO-
CTVXKMMBIX LDYTUMM METOLAMM»

“Photonic chip — based optical frequency comb using soliton
Cherenkov radiation”, V. Brasch, M. Geiselmann, T. Herr,
G. Lihachev, M.H. P. Pfeitfer, M.L. Gorodetsky T.J. Kippen-
berg. J. Science. Vol. 351, Is. 6271, pp. 357-360. (2016).
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PA3PABOTAH 3KOJIOTMYHbBINM CIIOCOB ITONYYEHNA

KPEMHMEBBIX HAHOHUTEN

Cotpyarukn dusmyeckoro dakynsteta MIY umenn M.B.Jlomoro-
coBa pa3paboTanu METOAMKY CMHTE3Q KPEMHWEBbIX HOHOHMUTEN C
NOMOLLIO METANN-CTUMYSIMPOBAHHOTO TPABNIEHMS, TA€ BMECTO Mna-
BukoBOI KmncnoTsl (HF) ucnonszosanca 6onee 6esonacHbii 1 3Kkono-
rmyeckn uncTeiit propun ammonmns (NH,F). Pesynbtatel nccneposa-
HUs yueHble onybnukosanu B xypHane Nanoscale Research Letters.

KpemHuesble HOHOHUTH.

Yuenble ¢ ¢usmyeckoro dpakynsteta MIY npuaymanu HoBbIM
SKOMOTMYHbLIA CMOCO6 MONyYEeHUS KPEMHUEBBIX HAHOHUTEN,
npKY KOTOPOM BMECTO nnasukosoi kucnotel (HF) ncnonbsyer-
cs dropua ammorns (NH,F). KpemHuesbie HaHoHnTH — 370
BbITAHYTbI€ BOO/b OOHOIO HAMNPABEHUA, NPAKTUYECKK napan-
nenbHble ApYyr APYry HOHOCTPYKTYPbI, MOXOXME HA HUTKU, NPO-
BOAQ, MM CTONDbI, BHIPALWEHHBIE HO KPEMHUEBOM MOAMOXKE.
[UamMeTp HAHOHUTEN, MOMYYEHHbIX METANN-CTUMYTUPOBAH-
HbIM XMMMYECKMM TPABAEHWMEM, KAK MPABMIO BAPUPYETCS
ot 50 po 200 HM, paccTosHMe Mexay HOHOHUTSMM MOXEeT
coctaenats oT 100 go 500 Hm. nmMHG HOHOHWTEN B 30BUCK-
MOCTM OT BPEMEHM TPABREHKa MOXeT BapbuposaTtshes ot 100
HM [0 0ECATKOB MUKPOH. MHTEPEC K KDEMHUEBBIM HAOHOHUTAM
CBA3AH C UX NEPCMNEKTUBHBIM MPUMEHEHUEM B MUKPO- M ONTO-
3nekTpoHuke, GbOoToHMKE, GOTOBOMBTAUKE, CEHCOPUKE M AAXKE
B OMOMEIULMHE, MOCKOSbKY KPEMHMEBBIE HOHOCTPYKTYPbI SB-
NAIOTCA HE TONbKO BUOCOBMECTUMBIMM, HO M BUoaerpaampy-
€MbIMM (MOTYT MOTHOCTBIO PACTBOPSATCA B OPraHM3ME CMyCTs
Hekotopoe Bpems). OgHAKO UCNONb3yemas B CTAHAAPTHOM
MeTone nonyvyeHna KPEeMHHUEBBIX HOHOHMUTEN NNABUKOBAS KMC-
noTa LIpe3B|:;I‘-I(]l;1‘HO TOKCHUYHA.

MonyueHne KPEMHUEBBIX HOHOHUTEN METANN-CTUMYIMPOBOH-
HbIM TPOBMIEHMEM 3AKIIOYAETCH B XMMMYECKOM TPOBIEHWM
KPEMHWEBOM NNACTUHDI, TAE UHULMATOPOM TPABNEHUS BbICTY-
NAOT METANNMYECKME HOHOYACTULEI, HANPUMEP, cepebpa.

«Hamu 6bIn UCNONBL3OBAH ABYXCTYMEHYATHIM MeTon Tpaene-
Hus. Ha nepeom stane cepebpsHble HAHOYACTHLB OCAXAA-
JIMCb HO MOBEPXHOCTb KPEMHMEBOM noanoxku. Ho ocaxaa-
JIMCb HE POBHBLIM CMIOEM, O OCTPOBKAMM. Ha BTopom sTane
NPOUCXOAMNO TPABMEHUE KPEMHUEBOW MOANOXKM B MECTAX,
nokpeiTeix  cepebpom. [lostomy HenokpeiThie cepebpom
YYACTKM KPEMHWUEBOM MAACTUHBI MPEBPALLANMCE B HOHOHWTMU.
CepebpsHble HQHOYACTHLB “NMPOBANMBANMCE” BHYTPb KPEM-
HUEBOWM MAACTMHBI U YeM LOMbLUe ANMNOCH TPABMEHUE, TEM
fornee [OfMHHBIE HAOHOHWTM nonydanuck. B koHue cepebpo
YAANANOCh C MOMOLLBIO A30THOM KUCHOThI», — NoscHAeT 06-
LLYIO CXEeMY CO30AHWUA HOHOHMTEN MNAALUMM HAYYHBIM COTPYA-
HUK Kadenpsl GU3KMKM HUSKMX TEMNEPATYP U CBEPXMPOBOAM-
moctu dpuaunyeckoro dpakynstetra MIY Kupunn fonuap.

Mccneposatenn us MIY 3aMeHMnM ONACHYIO M TOKCUUHYIO
MNGBMKOBYIO KMCNIOTY HQ BTOPMA AMMOHMSA HA BCEX 3TAMAX
XMMUUYECKOTO TPABNEHUS, O TAKXE U3YUUIM ONTUYECKME CBOM-
CTBA KPEMHMEBLIX HOHOHMTGIZ, MPUTOTOBJTIEHHBLIX TAKMM CNO-
coBOM, M CPABHUAM WX C HOHOHUTSMM, MOMYYEHHBIMM CTAH-
AAPTHBIM METOLOM C WMCMOMb3OBAHMEM MIIABUKOBOM KUCIOTSI.

Kupunn ToHYap MOSCHSET, KAK BO3HWKIA MbICIb WCMOMb30-
BATb B CMHTE3€ HAHOHWTEN GTOPMA AMMOHMS: «Maea ucnons-
30BAHMA GTOPUAA OMMOHMS AN SNEKTPOXMMHUYECKOrO TPAB-
neHus kpemHma Geina ussectHa yxe 6onee 20 net Hasag,
HO HEe HaWna wupokoro pacnpoctpaHeHus. OpHaKo, Mel
SBNAEMCS MEPBbIMM, KTO MepeLien Kk TaK HO3bIBAOemoM “‘3e-
NEeHOM XMMmu’, UCNoNb3ys GTOPUI AMMOHMSA HO BCEX STAMAX
METOAA METAM-CTUMYIIMPOBAHHOIO XMMMUYECKOTO TPABAEHUS.
Mpu 3ToM, uTO Takxe GbINO MOKA3AHO B Hawel paboTe,
CTPYKTYPHBIE M ONTMYECKME CBOMCTBA MOMyYeHHbX 06pas-
LOB SIBNSOTCS DAKTUYECKM MIAEHTUUHBIMKM XAPAKTEPUCTUKAM
HOHOHWTEM, MOMYYEHHbIX CTAHAAPTHBIM METOROM (C UCNOMb-
30BAHMEM MNABMKOBOM kucnotsl). Hawa pabora ssnsercs
NEePCNEeKTMBHON B PAMKAX MACLUITABHBIX MPOMBILLIIEHHBIX HE-
TOKCHUYHbBIX MPON3BOACTB KPEMHUEBDLIX HOHOHUTEMY.

HaHoHuTH, nonyyeHHble NPEeACTaBAEHHOM HOMM METOLOM,
MMEIOT PAL NMPEeMMYLLECTB: B AAHHbLIX CTPYKTYpax Habnogo-
eTCA CUNbHOE PACCESHWME U NOKANM3AUMS CBETA B LUMPOKOM
AMANA30He CNEeKTPa, BCAEACTBME YEro MNoyYeHHble 06pasLbl
06NAAAIOT YPESBLIYAMHO HU3KMM MOMHBIM OTPAXKEHWEM CBETA
(eamHmubl npouenTos) kak B YO Tak v B BMAMMOM 0oBnaCTM
CMNEeKTPa; TAKXEe B TAKMX HAOHOCTPYKTYpax Habnogaercs yse-
FIMYEHNE MHTEHCMBHOCTHM MEX3OHHOM (DOTOMOMUHECLEHLMM
kpemHms (1.12 3B) U KoMBUHAUMOHHOTO paccesHuMs CBeTa No
CPABHEHMIO C WMCXOAHBIMM MOANIOXKAMM KPUCTAMIMYECKOTO
KPEMHUA; MOMMMO NPOYErO, NOMy4YaeMble HaHOHWUTH 0bnaga-
10T Takxe 3PbekTUBHON GOTOMOMUHECUEHUMEN B AMANA30-

He 500—-1100 Hm.

«Takmm obpasom, — noscHaeT Kupunn loHuap, — Mbl B CBO-
el paboTe yyeHble OTKPLIIM OTPOMHBIE BO3MOXHOCTH MpUMe-
HEHWM KPEMHUEBBIX HOHOCTPYKTYP, MOMYYEHHbIX C MOMOLLBIO
“3eneHol Xxummun”: 3TO U UCNONb3OBAHWE B (HOTOBOMLTAMKE
B KA4YeCTBE QAHTMOTPAXAKOLWEro noKpbiTUa Ang MnoOBbILLIEHUA
3bPEKTUBHOCTH CONHEYHbIX BATApPENR; M B CEHCOPMKE B Ka-
YeCTBE YYBCTBMUTEJIbHbBIX 2NTIEMEHTOB ONTUYECKMX CEHCOpPOB
HO PA3NMYHBIE BELLECTBA (30 CHET YCUNEHMSA MHTEHCUBHOCTM
CUTHANA KOMBUMHAUMOHHOTO PACCEsAHMWs CBETA, KOTOPOE ABMSs-
eTcs “oTneyatkom nansues” monekyn); B GpoToHuke U B8 6MO-
MmeamumHe (NMOMMHECUEHTHbIE CBOMCTBA).»

“Optical Properties of Silicon Nanowires Fabricated by
Environment-Friendly Chemistry”, K.A. Gonchar, A.A. Zu-
bairova, A. Schleusener, L.A. Osminkina, V. Sivakov.

J. Nanoscale Research Letters. (2016).
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BITEPBBIE B MUPE ®M3M KM CMOIJIM KOHTPOJIVMPOBATD
NBVDKEHM A 9JIEKTPOHOB C TOYHOCTBIO
1O MUJIJIMIAPTHOW NOJIM CEKYH]IbI

MexpyHapoaHas rpynna y4eHsix npu y4actu GU3MKOB M3
MTIY umern M.B.Jlomorocosa Bnepssie B MMpe CMOMA [OKA-
30Tb, HTO BO3MOXHO KOHTPOMPOBATL KBAHTOBbLIE NMPOLECCHI C
TOYHOCTbIO O HECKONbKMX ATTOCEKYHA — OAHOM MUANUAPL-
HOM [OMM MMINMAPLHON [OMM CekyHabl. [logpobHoCTH K-
NEPUMEHTA OMUCAHbI YYEeHbIMM B CTATbE, OMyBIMKOBAHHOM B

loynna mccneposaTenei npu ydacTn POCCUMHCKMX GHU3MKOB
CYMENa NpOBECTH IKCMIEPUMEHT, B KOTOPOM BMEPBLIE B MUPE
YAANOCh KOHTPONMPOBATL CBEPXBLICTPLIE ABUXEHUS SNEKTPO-
HOB C TOYHOCTHIO O TPEex ATTOCEKYHA (omHa aTToCeKyHAad
OTHOCMTCS K OLHOM CEKYHIE TaKXe, KOK OfHA CEKYHAA K Bpe-
MeHU xu3Hu BceneHHoM), 4To OTKpbIBAET BO3MOXHOCTL AN
NPOBEAEHN PAHEE HEBO3MOXHBIX KBAHTOBbIX MCCIELOBAHMM.
DKCNepUMEHT MPOBOAUICA HA Nasepe Ha CcBOBOAHbIX 3rek-
TpoHax FERMI, ycTaHoBneHHOM B MeXOyHOPOOHOM wcCne-
nosatensckom uentpe “Elettra Sincrotrone” B wtanssHckom
ropoge Tpuecre.

Xumundeckne, dusnyeckmne u Buonornyeckme Npoueccs npo-
TEKQAIOT YPE3BLIYAMHO BLICTPO, CBA3ZU MEXAY ATOMAMMU PBYTCS
n 0Bpa3YIOTCS 30 BPEMEHQ, McuMcnsemble pemTocekyHaa-
MW (MUANMOHHASA [ONS MUANMAPAHON AonM cekyHasl). Eru-
NETCKO-AMEPUKAHCKMI XMMUK Axmen 3eBsein nepsbim Cymen
HOBMOAATL AMHOMMKY XMMWMUYECKWMX MPOLECCOB, 30 4TO B
1999 roay 6bin ynoctoen Hobenesckoi npemmnu no Xummu.

OupHako npupona moxet pabotaTs eule 6uictpee. Ecnm spe-
M$ IBUXEHMS OTOMOB B MONEKYNE XApakTepusyeTcs dbemTo-
CEeKyHAAaMM, TO 3NEKTPOHHAA AMHAMMKA, KOTOPAs W onpeae-
ASeT XMMMYECKMe CBA3M, MPOTEKaeT B Thicayy pas BuicTpee
— 30 NPOMEXYTKU BPEMEHM, UCUMCIIAEMbIE AECATKAMM U COT-
HAMM ATTOCEKYHL.

[lna uccnenoBaHus TOKMX MPOLECCOB HYXHbI NIA3EPbI, NPUYEM
NoAXOAAT TOMbKO TOK HA3bIBOEMbIE PEHTFEHOBCKME NA3EPSI
HaO CBOBOAHBIX 3MEKTPOHAX. B «OBBIUHBIX»FA30BbIX, XMAKOCT-
HbIX WM TBEPAOTENbHLIX NA3EPAX MCTOYHMKAMM HOTOHOB
CNyXaT BO3DYXAEHMA SNEKTPOHOB, HAXOAALIMXCA B CBA3OH-
HOM ATOMHOM MIM MOMEKYNSPHOM COCTOsiHUM. B oTnmune ot
HUX, NA3epbl HO CBODOMAHBIX NEKTPOHAX PABOTAIOT OT 3Mek-
TPOHHOIO MyYKA OYEHb BbICOKOrO KAYECTBA, ABUXYLLETOCH MO
CUHyCOME NOJ, AENCTBMEM OTKIIOHAIOLMX MATHUTHBIX MONEN.
Tepsis Npu 3TOM 3HEPIUIO, IMEKTPOHbLI UCMYCKAIOT €€ B BUAE
U3NYYEHMUS.

PeHTreHosckue nasepbl HO CBOGOAHBIX NEKTPOHAX reHepu-
PYIOT U3MYyYEHUE C YHUKANbHOM KOMOMHALMEN CBOMCTB: Anu-
HOM BOJHbI B YNbTPADUONETOBOM UiM MITKOM PEHTFEHOBCKOM
OMANA30HOX, BecnpeueseHTHON SPKOCTLIO, YIETPAKOPOTKM-
MU PEMTOCEKYHIHBIMU UMMYNLCAMM, MEPECTPAUBAEMOCTHIO
4ACTOTH U MONSAPHU3ALMM, KOTEPEHTHOCTLIO. XAPAKTEPUCTHKM
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nocnenHem Homepe xypHana Nature Photonics.

Mcecneposatensckuin uentp Elettra Sincrotrone, Tpuect, Utanms.

na3epa He Mo3BOAANM MPOBOAUTL HOBMIOAEHUS 30 ATTOCe-
KYHOHBIMU M3MEHEHUAMM, OLHAKO BBIXOL M3 MONOXEHWs BCE
xe 6bin HangeH. B csoem akcnepumerte dusmkn obnyuanm
OTOM HEOHA MMMYNLCAMM U3NYYEeHMs 1A3epa HAO CBOOOAHbIX
3MEKTPOHAX HE OAHOM YACTOTH, A CPA3Yy ABYX— FOPMOHM-
kamu ¢ anmHamu sonH B 63,0 u 31,5 HanomeTpos (B aaH-
HOM Crlyuyde FaPMOHMKM — 3TO COCTABISIOWME NA3EPHOTO
M3MYYEHMS C KDATHBIMM APYT APYrY AMUHAMM BOMH), O 30TEM
HOBMIOLANM 30 HANPABNEHWEM BbINETA  HOTOSNEKTPOHOB U3
aToma.

Metss BpemeHHylo 300epXKy MexXAy rapMOHUKAMM, YUYeHble
cneamnu 3a AMHAMMKOM 3TOrO MPOLECCa — A UMEHHO, U3Me-
psinu nameHeHus GopPMbl YImoBbIX pacnpeneneHuit boTosnek-
TpoHoB. B pesynsTate Mm ynanocs npeofonets noCTABAEH-
Hble MPUPOAOMN MPEnsITCTBKA U OCYLLECTBUTL HaBMoaeHHe 3a
KBAHTOBOM MHTepdEepeHUMen Mexay AByMs KaHanamu ¢boTo-
MOHU3ALMKM OTOMOB C BPEMEHHBIM PA3PELLEHMEM B TPU AT-
TOCEKYHAb (YNPOLLEHHO, MO KOCBEHHBIM MPU3HAKAM yAanoCh
oTCNeanTb, YTOBb MMEHHO C TAKMM MHTEPBANIOM MO BPEMEHU
M3 OTOMQ BLINETANM SNEKTPOHBI).

«B 3Toit pabote Ham BNEpBLIE YAANOCh PEANM3OBATL CXEMY,
KOTOpPAda NOo3BONdeT onpenendatb OTHOCUTENbHbIE (1)03b| OBYyX
FAPMOHMK NTA3ePa HA CBOBOAHBIX SNEKTPOHAX, — KOMMEHTH-
pyeT opuH 3 asTopos paboTtsl Enena lpeiznoea, crapumit
HAYYHbIA COTPYAHMK OTAENA 3NEKTPOMATHUTHBIX MPOLECCOB
M B3aMMOmENCTBMS aToMHbIX anep HWW apepHoi ¢usmkm
umernn [1.B. Ckobensupina MY umenn M.B. Jlomonocoea.
— [na nopasnenna mnu, HAOOBOPOT, BLIAENEHUA AOMONHU-
TENbHbIX YACTOT CO3AAHO MHOXECTBO METOMOB, HO BCE OHU
HEMPUMEHUMbI B BbICOKOYACTOTHBIX AMAMNA30HAX BAKYYMHO-
ro ynstpaduoneTa u PeHTreHa, TaK KAk 3[eCb HET OBbIYHbIX
ONS Na3epos 3epkan unu nonspusatopos. OaHAKO rABHbIA
BbIBOM, CHEAYIOLIMIA M3 3TOMO SKCMEPMMEHTA, HABEPHOE, 30-
KNIOYAETCA B TOM, 4TO 3TO BOODLLE B MPUHUMMNE BO3MOXHO
— KOHTPONMPOBATL KBAHTOBbLIE MPOUECCH C TOYHOCTHIO [0
HECKONbKMUX ATTOCEKYHL».

Bknagn poccuickmx ydeHbix B ycnex 3ToM paboTsl 3HauuTe-
nex: «B wyactHocTn, Hawemy konnere, Anekceio [pym-Tpxu-
Mo (cTapliemy) NPUHAANEXMT COMA MAEs MCMONb3OBATH
ANt ONpPefeneHns ponn BTOPOM rAPMOHUKM MHTephepeHLMIO
PE30OHAHCHOTO W HEPE3OHOHCHOrO MyTeNM MOHU3AUMM U ee



NposiBeHUe B BEPOSTHOCTAX BHINETA SMNEKTPOHOB, pac-
ckasbisaet Enena [poiznosa. — [losxe, cosmecTHo ¢ npo-
¢deccopom CeetnaHon CTpaxoBo#, HAM YAANOCb PACCYM-
TATb BENUUUHY 3 dekTa, NoHaTs, OyaeT nu oH Habmogaem B
NPUHLUMME, U NONYYUTb BHIPDCXKEHMS AN U3BMEYEHMS HYXHbIX
XAPAKTEPUCTHK M3 IKCMEPUMEHTANTBHO U3MEPEHHBIX NAPAME-
TPOBY.

«[lByxuBeTHbie» Na3epHble M3MepeHus, No CIOBAM OBTOPOB
CTATbW, OTKPLIBAIOT LENoe nofie Ana MCCIedOBAHWN BU3UKK
yNbTPABLICTPLIX MPOLECCOB.

Kak ytBepxaaet Enera lpeiznosa, yxe ceiyac yyeHsimu no-
AQHO 3asBka Ansg nposepeHms Ha FERMI ananormunoro skc-
NepUMeHTa ¢ Bonee CNOXHbIMK, Y4EM OTOM HEOHQd, CMCTEMO-
Mn — ¢ monekynamu. OHuM NPesnonaraioT U3yyaTb CIOXHbIE
ABNEHUS, MMEIOLLME OTHOLUEHME K KATAIMTUMYECKMM NpoLec-
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«Mbl oxupgaem, — rosoput EneHa, — uTto 310 Hanpasnerue
Oyner pasBMBATLCS M AAnblie, MOCKOMbKY npobnema ocy-
LLLECTBNEHUS KBAHTOBOTO YMNPABNEHWUS M KOHTPONS — OAMH M3
KPOEYrosbHbIX BONPOCOB GYHAAMEHTANBHOM BUIUKMY.

“Coherent control with a short-wavelength free-electron
laser”, K.C. Prince, E. Allaria, C. Callegari, R. Cucini, G. De
Ninno, S. Di Mitri, B. Diviacco, E. Ferrari, P. Finetti, D. Gauthi-
er, L. Giannessi, N. Mahne, G. Penco, O. Plekan,

L. Raimondi, P. Rebernik, E. Roussel, C. Svetina, M. Trovr,

M. Zangrando, M. Negro, P. Carpeggiani, M. Reduzzi,

G. Sansone, A.N. Grum-Grzhimailo, EV. Gryzlova, S.I. Stra-
khova et al. Nature Photonics 10, 176=179. (2016).

COM M ATMOCHEPHON XUMMH.

OU3NKN N3 MI'Y SAMEHIWJIM NEINEBBIM KPEMHMEM
HOPOI'ME ITOJIYITPOBOIHVIKY,
NCITIOJIb3YEMBIE ITPU M3TOTOBJIEHVM MOHMTOPOB

MexayHapoaHas KOMOHAQ MCCRenoBaTene, BO3MABISEMAs POCCUMCKM-
MM yueHbIMKM, paspaboTtana cnocob MCnonb30BATL HOHOYACTULE KPEMHMS
BMECTO LOPOTrOCTOALMX NOMYNPOBOAHUKOBLIX MATEPUANOB, MPUMEHAEMbIX
NPW MNPOM3BOACTBE HEKOTOPLIX BMAOB MOHWTOPOB W APYTMX YCTPOMCTB
onToanekTpoHukn. Cnocob, KOTopbIN APyrMe MCCNefoBATENbCKME TPYMIMbI
[ONFO HE MO OBHAPYXMTb, ONMUCAH YYEHBIMKM B CTATbE, OMYyBIMKOBAH-
HOM B mocnenHem Homepe xypHana Physical Review B.

Duznku 3 MIY umenn M.B. JlomoHo-
COBQ MOHSMM, KAK MOXHO «30CTABUTHY
HOHOYACTUUB  KPEMHMSI CBETUTLCH B
OTBET HQ OBNyYEHME [OCTATOYHO CHIlb-
HO, 4TOGbl 3AMEHWTb [LOPOrOCTOAME
NONyNpPOBOAHUKM, MCMONb3YIOLWMECs
ANs U3roTOBNEHUA MOHMTOPOB. o cno-
Bam Makecuma LLlepbakosa, HaydHoro
COTPYLHMKA OTAeneHus paanodmankm
dusnueckoro dakynsteta MIY, paspa-
OOTAHHBINM YYEHBIMU METO[, MOBLILLIAET
3bdPekTUBHOCTL  GOTONMOMUHECLEHLMUM
HOHOYACTMUL B HECKONBLKO PA3.

Knioyesoe cnoeo B aaHHOM npobneme
— doTonomuHecueHums (npouecc, npw
KOTOPOM MaTepuan, obnyyaemblit ko-
POTKOBOMHOBbBIM M3NyYEHWEM, HAYMHA-
€T OTBEeYATb COBCTBEHHBIM CBEUYEHMEM,
HO yxe B Apyrom auanasowre). B nan-
HOM Cny4de MATepMan CBETUTCS Kpac-
HbIM CBETOM.

MoHuTtopbl, © KOTOpbIX 3aech waeT
pedb, PabOTAIOT HA APYrOM MpUHUMME
— TMPUHUMMNE 3NEKTPOMOMUHECLEHLMM,
KOTQ CBET M3My4aeTCst B OTBET HA BO3-

nevcteue snektpuyeckum tokom. Op-
HOKO, HECMOTPS HQ TO, 4TO CAMA MO
cebe doTONMOMUHECUEHUMA 306Ch HE
MCnonb3yeTcd, NOHMMAHME TOro, KaK
YCUIUTL CBEYEHME MATEPUONA, MOXET
CYWIECTBEHHO MOMOYb MPW  CO34AHMM
Bonee 3bdEKTUBHBIX  INEKTPOMIOMU-
HECUeHTHbIX npubopos. MaeansHbimu
B 5TOM CMbIC/IE CHYUTAIOTCS MOMYNpPOBO-
OHUKOBbIE HOHOYACTULbBI — SJTEKTPOHbI
B HMX BeyT cebs COBEPLIEHHO He TaK,
KOk B OObEMHOM MOMNYNPOBOAHUKE, M
NO3TOMY, KAK [IOBHO M3BECTHO,
IOTCA OTIIUYHBIMU JTIOMMHECLMPYIOLLIMMM
O6'beKTOMl/I. CeI'O,D,HFI B KA4YeCTBe TAKO-
BbIX MCMOMNb3YOTCA HAHOKPUCTANNbBI TAK
HQA3bIBAEMbIX MPAMO30OHHbLIX MONYynpoBO-
OHUKOB — apcenuaa rannus, docduna
MHOMA U Ap. DTO LOBOMLHO AOPOro, W
NO3TOMY MCCefoBATENM [OABHO Mpwu-
CMATPMBAIOTCS K kKyaa bonee newesomy
M HaMHOTO 60ree U3y4EHHOMY Kpem-
HUIO. ()H TOXEe NnoaxoguT Ana TAKOro
MCNONb3OBAHMSA MO BCEM MOPAMETPAM,
KPOME OfIHOTO — KPEMHMUEBLIE HAHOYA-
CTULB CIMWKOM cnabo pearvpyiot Ha

ABNA-
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0bnyyeHne M NOTOMY ANA ONTOSNEKTPO-
HMKM He rogsaTcs.

21y npobnemy B pasHbix nabopaTopm-
X MMPA MBITAKOTCA PELnTb C HAYana
LEBSHOCTHIX TOAOB MPOLWOro BEKA, HO
0O CHX MOP OCOBEHHOro ycnexa B 3TOM
HOAMPABNEHUU [JOCTUIHYTO He  Bbino.
MpopbiBHOS MAEs O TOM, KOK BCe-Ta-
KM «MPUPYYUTEY KPEMHMM, BO3HUKNA B
lfepmanmu, B Yrusepcutete letebopra.
PaboTaslwimii TaM NOCTAOK, BbIMYCKHUK
odusnueckoro dakynsteta MIY umenn
M.B. JlomoHocoBa w nepsbit aBTOP
ctaten Cepreit Ibskos npegnoxun no-
MECTUTb MOCCMB KPEMHWEBBIX HAHOYA-
CTUL, B MATPMULY C HEOAHOPOLHOM M-
3MEKTPUUECKON CPEfOM U MOKPLIT 3Ty
MQTPMLY 30IOTHIMM HOHOMONOCKAMM.

«HeogHopopHOCTs  Cpefbl, KAk yxe
BbINO MOKA3AHO PAHEE B APYIMX 3KC-
nepumeHTax, Gnarogaps TaK HA3biBAE-
MOMY KBOHTOBOPA3MEPHOMY 3dddekTy
NO3BONAET YBENUUMBATL GOTOMOMUHEC-
LEHUMIO HAOHOKPUCTASIIOB KPEMHMSI HA
HECKOMbKO MOPAAKOB, — TOBOPMT OfMH

\NEE
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n3 coastopos pabote Makeum Lep-
OAKOB, HAYYHbIA COTPYAHMK OTAENEHMS
pagnodmankn  busmyeckoro  bakysb-
teta MIY. — OgHako foxe mpu 3Tom
53¢ PEKTUBHOCTb B3AMMOLENCTBUS CBETA
C HOHOKPUCTASIIOMU OCTAETCH Heno-
CTATO4YHOM. bbino npeanoxeHo ycunutsb
5Ty 3bdEKTUBHOCTE 3A CYET MIA3MO-
HOB (KBQ3MYACTUUBI, BO3HMKAIOUWIME B
pesynstate KonebaHui 3NeKTPOHHOTO
rasa B metannax — npum. pea.). Mnas-
MOHHbIE pelleTki, 06pa3oBaHHbIE HA-
HOMONOCKAMM 30510TA, MO3BONAT “30-

[epxaTts’ CBeT Ha manbix macwtabax,
M MO3BONSIOT emy dddekTuBHEE B3AU-
MOZJENCTBOBATL C HOHOYACTULAMM, HA-
XOOALWMMMCA NOBIU3OCTU, B PE3yNbTaTE
4ero Mx U3MyyeHuwe BO3PACTAET elle B
HECKOMNBKO pa3».

MposeperHbie B MIY akcnepumeHTsl ¢
0BPA3LAMM «MO3ONOYEHHBIX» MATPML, C
HOHOYACTUUAMM KPEMHUS, U3TOTOBMEH-
Hbix B LLIseuyn, BnmnctatensHo noateep-
OWIM  TeopeTUdYeckne MpPenckasaHus,
caenanHble B fetebopre — 06nyyeHHbIN
yNsTPadUONETOM KPEMHMIA BNEpBbie 30-

BBIITYCKHUK OU3DAKA MI'Y CTAIJI
OUVHAJIMCTOM ITPECTMIKHOI'O KOHKYPCA
B OBJIACTY KIETOYHON BMOJIOT MM

AnaTonuit 3anues

AnaTonumit  30/UeB  HOMMHUMPOBAH 3Q
MCCNENOBAHMS, KOTOPbIE  CYLLECTBEH-
HO yrybuiM 3HAHUA YEnoBeYecTBa O
TOM, KOK KIETKQ OPraHuM3yeT npouecc
AEeNeHnqa, BbiaBnaeT MU MCnpaBideT BO3-
MOXHbIE OLIMOKM pacnpeneneHms reHe-
TUYECKON MHPOPMALMM MPU  AeneHuu.
OcHoBHOA 3048040 4ns  Oensuencs
KNEeTKM — MOPOBHY PA3LENNUTL XPOMO-
COMbI MOTEPUHCKOM KNETKM MexXay [BY-
Ma OBpPA3YIOLIMMMCA JOYEPHUMM KNEeT-
kamu. [lna 3TOM uenu kneTtka sapaxee
KOMMPYET KXY XPOMOCOMY, OLHAKO
OCTABANCA MANOMU3YHEHHbIM KJIETOYHbIN
MEXAHM3M, MO3BONAOLLMA TOUHO PA3BE-
CTU UAEHTUYHBIE XPOMOCOMBI B MPOTH-
BOMONOXHbIE CTOPOHbI MO ABYM [0Yep-
HUM KIIETKOM. DTO KPUTUYECKM BOKHBIN
3TN JeneHus, 8 KOTOPOM MOTYT BO3HM-
KATb OLLIM6KVI — AO4YepHdaa KneTka Mo-
XeT noTepaTb UM nony4nTb JULLHIOK

Cuan BNOJIHE APKO Anga TOro, 4yTObhI ero
MCNOMb30BATbL €r0 HA NPAKTUKE.

Optical properties of silicon nano-
crystals covered by periodic array of
gold nanowires. S.A. Dyakoyv,

D.M. Zhigunov, A. Marinins,

M.R. Shcherbakov, A.A. Fedyanin,
A.S. Vorontsov, P.K. Kashkarov,

S. Popov, M. Qiu, M. Zacharias,
S.G. Tikhodeev, and N.A. Gippius.
Phys. Rev. B 93, 205413. (2016).

Amepukarckoe obuiectso knetouHon buonorum (ASCB) cpean duHanmcTos
NPECTUXHOM MEXAYHAPOAHOM NPEMMKM HA3BANO BbIMYCKHWMKA kadenps 6GMo-
dusmnkm dusnyeckoro dakynsteta MIY nmenn M.B. Jlomornocosa 2010 roaa,
Hay4Horo cotpyaHuka LleHTpa TeopeTtuyeckmx npobnem dusmko-xMMmuYeckon

dapmakonormn PAH Anatonma 3ariuesa. Brepsbie duHanucTom storo npe-

CTUXHOTO MEXAYHAPOLHOrO KOHKYPCA CTan y4yeHsit n3 Poccuu.

URPICT o
microbbaiey (KMTe)
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Xpomocomy. M3aeectHo, uTto Takue ce-
PbE3HbIE TEHOMHBIE CQHOMOMMU  MOTYT
NPUBOLMTE K BO3HWUKHOBEHMIO OHKOJO-
rMYECKMX OMyXOnen B OPraHW3Me WM
CEepbE3HBIM BPOXAEHHBIM TEHETUUECKMM
OTKJIOHEHUSIM, KaK crHapom HayHa.

AnaTonuit 3anues: «Ham yaanocs no-
HATb, Kaknm obpasom bGenkosble KOM-
MNEeKCh HA  XPOMOCOMAX  AenaLieics
KNeTKn NnOMOrarT  MX NPABUIIBHOMY
PA3OENEHMIO M YMEHBLLAIOT PUCK OLWIU-
6ok nenenua. DTO BbINO AOCTUrHYTO
6narogaps KOMOUHALMK  SKCMEPUMEH-
TOB MO PEKOHCTPYKLMU MONEKYNSPHBIX
MPOLECCOB, MPOUCXOAALLMX B KIETKE HA
MONEKYNAPHOM YPOBHE, 1 MOCTPOEHMIO
Bonee O6LWMX MATEMATMYECKUX MOAE-
neit penerus. Mol yBepeHbl, 4TO HALUM
YHOAMEHTANbHBIE  UCCNELOBAHUS  MO-
3BOMAT MPWKNOAAHOM HAyKe nydle no-
HUMATb MPUYMHBI U GAKTOPBI BO3HMKHO-
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BEHMA OHKONOTMYECKMX 3a00NeBaHwi,
NOBAMSIOT HA PA3pPabOTKy HOBLIX Ne-
KAPCTBEHHBIX NPEenapaToB W OTKPOIOT
HOBblE TOPM30HTbl B YMEHbLUEHUM PU-
CKOB BPOXAEHHbIX 30601€BAHMIY.

Pabota 6bina BhinonHeHa AHaTonvem
3aiiuesbim B LleHTpe Teopetuueckmx
npobrnem GU3MKO-XxMMUUECKOH bapma-
konornn Poccuitckoi akafemun Hayk B
rpynne npodeccopa Pasomna Muos-
ToBMYa ATaynnaxaHoBa M YHuBepcuTe-
Te [leHcuneBaHMK B rpynne npodecco-
pa Exatepunbl [puiuyk.

OduumansHbit cait npemumu:  http://www.
ascb.org/kaluzaprizes/

ASCB npepoctaenseT npaso nobeantensm
M OUHANIUCTAM KOHKYPCO pPaCCKa3aTh O
CBOMX OTKPBITUAX HA KpynHeHwen koHde-
PEHLMM MO KIeTOoYHON Buonoruu, kotopas
coctonTcs B Hauane aekabps 8 Can-Ppak-
LMCKO.
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CXEMA BO3HVMKHOBEHNMA

IVNOOY3NO-OCMOTNYECKOI'O TEHEHNM A BOIbI
3-3A TIEPETIAJA KOHIUEHTPALIVI ®OTOYYBCTBUTEJIBHOTO
[TOBEPXHOCTHO-AKTVBHOI'O BEHIECTBA

Mpodeccop ¢dusuyeckoro pakynsteta MIY umenn M.B. JlomoHocosa, sasepyiowas nabopatopuein 8 MOXDS PAH
Orbra Bunorpagosa u mnaawmii HayuHblit cotpyanuk ee rpynnsl Canm Maayap B coctaBe MexayHApPOAHOTO KOf-
NEKTHUBA YyYEHbIX NMPEeanOXnnn HOBbIN MeTOo[  ynpasneHUda MUKPOYACTULAMKM HA TBep,EI,OlZ NOBEPXHOCTH B BOJ:I,HOIZ cpene.
WNcenenosanme onybnukosaro B Scientific Reports — xyprane Nature Publishing Group.

Yuenbie MIY B coctaBe MexayHQpOAHOM rpynmbl Npesno-
XU METOA, OCHOBAHHBINA Ha AOBaBNEHMn Kk Boae boTouys-
CTBUTENBHOTO MOBEPXHOCTHO-aKTMBHOTO Beuwectsa ([1AB),
OCBELLEHWNE KOTOPOro N1A3ePOM MPUBOAMT K CO3ACAHMIO Obl-
CTPbIX TEYEHWUI BOAbI, YBMEKAIOLMX YOACTHLB. DTO MNO3BOASET
MOHUMYIMPOBATL CKOMAEHMSAMM Y4ACTUL, HAMPUMEP OYMLLATHL
NOBEPXHOCTU OT MOCTOPOHHMX 3ArpssHeHui 6e3 pucka no-
BPEXAeHWs, a Takxe, HooBOopOT, CO34ABATL HA MOBEPXHO-
CTW YyNOPSIBOYEHHBIE MACCHMBLI MMKPO- U HOHOYACTML, HYXHOM
dopMmbl 1 pasmepa.

KnioyesbiM  KOMMOHEHTOM MPEANOXEHHOTO METOAd  CTaN
¢dotouyscTeuTensHbii [1AB, koTopeit noa nencrenem ceerta
ONpPeneneHHoN AfIMHb BOMHLI CMOCOBEH MEHSTh CBOKO KOH-
dopmaumio: B ogHom coctosHum [MAB HanomuHaet nanouky,
a B gpyrom — ranoyky. Ecnm Ha pacteop Takoro MAB nocee-
TUTb NIA3EPOM, TO MONEKYNbI, NMOMABLIKE B CBETOBOE MATHO,
NOMEHAIOT KOHPOPMALMIO, O B CUCTEME MOSBUTCA Mepenas
KOHLEHTPALMM «MANOYEK» M «rANOYEK»

Dusnkm-teopetmkn M3 MockBbl OBBACHUIM, YTO BO3HMKAKO-
WM Nepenap KOHUEHTPAUMIA BONU3M 3APSKEHHON TBEPAO
NOBEPXHOCTU MPUBOAMT K BO3HUKHOBEHMIO HEOBBIYHOTO 3d-
dekTa: AMdpdy3Mo-0CMOTUYECKOTO TeUeHMs Bombl. DddekT
30KMIIOYAETCS B TOM, Y4TO MASIEHbKME YACTMUbI, NEXALIME HA
MOBEPXHOCTH, YBMEKAKOTCS XMUIAKOCTHIO M ABMIQIOTCS BMECTE C
Hen. ABTOpbl paboThl MOKA3ANM, 4TO, NPABUALHO noaobpas
ANVHY BOJMHbI NA3€epa, MOXHO 3ACTABNIATb YHACTULbBI ABUTATLCA
B HYXHOM HAMNpaB-
NeHnn: BbITANKMBATb
MX M3 OCBELLEHHOTO
NATHA MK Xe, HAO-
6opoT, CTATMBATL K
ero ueHtpy. Cucre-
Crpoenne dotouyscteutensHoro [MAB My YAQNOCb OMNMUCATH
nowaroBble CHUMKM OBUMXEHWUA CYCNeH- TeOpeTM‘-IeCKM, 4yTO
3K MUKPOHACTUL, NOLA [EeUCTBUEM YIb- NO3BONUITO HONTU
TpadMoneTosBoro nasepa. ONTUMOAbHBIE pe-

XWMbI, MPU KOTOPBLIX
CKOPOCTb XMAKOCTM MakcumarnbHa. Okaszanocs, 4to andaoy-
3M0-OCMOTMYECKOE TEYEHWE OYEHb YYBCTBUTENBHO K TOMY,
COneHas BOAA B CUCTEME MM MPECHOs: B NEpPBOM Crydae
CKOPOCTb MOXET YNACTb B HECKOMLKO PAs.

HecmoTpst HO TO, 4TO M3HOYAMBHO LENbIO HOBOTO METOAA
ObINA OYUCTKA AENMKATHBIX NMOBEPXHOCTEMN, TAKMX KOK MOMy-
NPOBOAHMKOBbIE KPUCTAMbI AN MUKPONEKTPOHKUKM, YYEHble
HOLM HECKOMbKO APYrvx HEeOobbYHbIX npunoxerui. Hanpu-
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Cxema BO3HMKHOBEHMA AUPPY3MO-OCMOTUUECKOTO TEYEHMUs BOAbI
13-30 MEepenapa KOHUEHTPAUMit (OTOUYYBCTBUTENBHOTO MOBEPX-
HOCTHO-OKTUBHOIO BeLEeCTBA.

N By
bbbl il licblabinket

A = 3580m

Bbrnaropaps HanMuMIo PA3HLIX PEXMMOB TEUEHUS, MOXHO «PWUCO-
BATbY JIA3EPOM MPSMO MO CYCMNEH3MU YaCTuL,

Mep, nepemeLLas NaTHO Na3epd, MOXHO «PUCOBATLY HA MO-
BEPXHOCTH, TAK KAK 30 NA3epomM ByneT OCTaBATLCS BUAMMBIN
cnen ¢ 6onbwedt unu, HO0BOPOT, MEHbLIEH KOHULEHTPaUMeH
MUKPOUACTHL,

“Manipulation of small particles at solid liquid interface: light
driven diffusioosmosis”, D. Feldmann, S.R. Maduar, M. Santer,
N. Lomadze, O.l. Vinogradova & S. Santer. Scientific Reports 6,
Article number: 36443 (2016).
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HAHOYACTHMILBI, KOTOPBIE JIEHAT PAK
N HE HAHOCAT BPEIJA OPTAHU3MY

Mcenenosatenn nz MIY umenn M.B. JIoMOHOCOBO COBMECTHO CO CBOMMM HEMEULKUMM KOSINEramu CyMerm
[0KA3ATh NMPUMEHUMOCTb KDEMHMEBLIX HOHOYACTUL, AN OMATHOCTUKM U JIeUYeHMs PaKa, BnepBsbie npope-
MOHCTPMPOBAB UX CMOCOBHOCTb 3PPEKTUBHO NMPOHUKATL B HOMbHBIE KIIETKM U, BHIMYCTUB 3QKTIOYEHHOE B
HUX NIEKAPCTBO, OBICTPO PA3NAraThcs, He Hakanameasce 8 opranusme. O getanax csoei paboThl OHM pac-
CKa3amM B CTATbe, OnybnuKoBAHHOM B nocneaHem Homepe xypHana Nanomedicine: Nanotechnology,

Biology and Medicine.
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Raman intensity, arb.un.
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Hanpaenenne, B koTopom paboTaioT ydeHbie, HA3bIBAET-
cs TepaHOCTUKA. [IaHHbBIN TEPMMH, COCTABNEHHBIA M3 CNOB
«TEPANMS» M «AMArHOCTMKA», OBO3HAYOET NPOLEecC OAHO-
BPEMEHHOM anarHocTuku 6onesHn u ee nederms. OpgHO U3
NPUMEHEHUIT TePAHOCTUKM — BLIABNEHME W JledeHue psaa
OHKOMOMMYECKMX 3a00NEBAHMA C MOMOLLBIO HAHOYACTHL,
HAMOMHEHHbLIX IEKAPCTBOM M QAPECHO MOMNAACIOLMX BHYTPb
pOKOBOFI KNeTKu. CeI'O,ELHFI MHOIMMe M3 TAkKMX HAOHO4YACTUL, He
oteeuaioT TpebosaHMio BuocoBmecTUMOCTU. 1o cnosam
OLHOMO M3 y4acCTHMKOB uccneposanus Jlio6osu OcmuHkm-
HOM (CTOPLWMI HAYYHbIA COTPYAHMK BU3UYECKOro dakynbTe-
Ta MIY umenn M.B. Jlomonocosa), npu BBOIE B OPraHM3m
HAOHO4YACTHLbI ,El,e;ICTByIOT 6bICTpO, nonaparoT Kyaa HYXHO,
BLIIEYMBAIOT TO MM MHOE 3060NEeBAHME, OJHAKO CMyCTs Me-
CAlbl Yy NAUMEHTA HAYMHAIOT 6OJ'IeTb nevyeHb, NMoO4Yku, nerkume
WU [OXe rofoBa.

«Bce notomy, 4to HaHoYacTULbl 30M0Ta, cepebpa, OKCMAa
TUTOHO, CENEeHMaa KOLMMS W OrPOMHOE MHOXECTBO ApYy-
X GAKTUYECKM M3 OPTaHM3MA HE BbIBOASTCH, — MOACHSET
Jho6osb Ocmurkmna. — Mpu nonagaHuu B KPOBOTOK OHU
30CTPEBAIOT BO BHYTPEHHWUX OPraHOX M CMyCTA HEKOTOPOe
BPEMS HAQYMHAIOT HOHOCWTL Bpen OPraHW3My 34 CYeT npo-
NOHMMPOBAHHBIX TOKCUYECKMX 3bDEKTOBY.

B nouckax He Tonbko BMOCOBMECTMMBIX, HO M Ouoaerpaau-
pPYyeMbIX TPAHCMOPTUPOBLLMKOB AN OLPECHOM AOCTABKM ne-
KOPCTB yyeHble obpaTUIM BHUMAHKWE HA KpemHui. Hawnoua-
CTULbI, KCOTKAHHBIE» M3 HErO, TOYHO HE MOBPEAST OPraHU3MY
— M [OXe MOMOTYT, — MOCKOMbKY Pe3yNbTATOM MX pacnand
ABNAETCA KPEMHMEBAS KMCIOTA, HEOBXOAMMAs OPraHWU3My
LSS YKPENNeHns KOCTEN U POCTA COEAMHUTENbHBIX TKAHEN.

Kak pas atumu HaHodacTuuamu m sanumanace Jlio6osb Oc-
MuHkuHa, korga nonyumna B8 2013 romy rpant DAAD-MTY

HOBOCTW HAYKA

-520 cm™"

Cnesa: CxemaTuueckoe wM30-

OpaxeHne npoueccos  6uo-

0EerpagauMm  KPEMHUEBbLIX Ha-

Hoyactny: (I} nokanusauusa

HaHOYOCTUL,  Ha  MembpaHe

knetkw; (I, npoHukHOBEHME

HOHOYOCTUL, B LMTOMAA3MY

KNeTku,  COMPOBOXAAIOLIEECA

1000 1800 YOCTUYHOM 6buoperpanaumeit

Wavenumber, cr'n'1 Hanouactuy; (lll) nonHoe pac-
TBOPEH.

«Bnagumnp BepHapackuity (coBmecTHas nporpamma Hayu-
HO-uccnepoBatensckux  ctaxuposok MIY u  TepmaHckon
cnyx6bl akagemmyeckmux obmernos DAAD) ans nonyuenwms
bOTOMOMUHECLEHTHBIX HAHOYACTUL, M3 MOPMUCTBIX KPEMHME-
BbIX HOHOHMTEN Ana TepaHocTuku. PabotaTs oHa noexana
B MeHy, B MHCTUTYT bOTOHHBIX TexHonoruit (Leibniz Institute
of Photonic Technology), oaHum 13 ocHOBHBIX HANpPaBREHMH
AEATENbHOCTH KOTOPOTO ABNAETCA BUOGOTOHUKA — NpPUMEHE-
HUE OMTUYECKMX METOLOB ANA MCCIELOBAHMS XKMBbIX CUCTEM.
Ocoboe BHMMaHWE monopoi cotpyaHuusl MY npusnekna
MCMOMb3yeMas 34eCb PAMAHOBCKAS MMKPO-CMEKTPOCKOMMSA
(cnekTpockonus KOMBUHALMOHHOMO PACCesHUs CBETA).

B ocHoBE paMAHOBCKOM CNEKTPOCKOMUM IEXUT CNOCOBHOCTL
MOMIEKY K TAK HO3bIBAEMOMY HEYNpPYromy PACCESHMIO MO-
HOXPOMQTHYECKOTO CBETA, KOTOPOE COMPOBOXAAETCH W3-
MEHEHMEM WX BHYTPEHHErO COCTOSHWUS W, COOTBETCTBEHHO,
M3MEHEHMEM YOCTOTHI M3MTy4OEMbIX B OTBET GOTOHOB. DTOT
BML CMNEKTPOCKOMUKM OTIMYCET OTHOCWTENbHAS MPOCTOTA M
obunre nonyyoemon MHGOPMALUKM — AOCTATOYHO OCBETUTH
BELLECTBO JIO3EPOM M MPOAHANM3UPOBATL CNEKTP MOMyYeH-
HOro uanyderus. B MHctutyte GOTOHHBIX TEXHONOTMI Cpeau
MHOTMX OpPYr1X ONTUYECKMX METOLOB MCMOMb30BANACH W Pa-
MOHOBCKAS MMKPO-criekTpockonus. C ee NOMOLLBIO y4YeHble
CKOHUPOBANM COAEPXUMOE XMBOM KIETKU W, CPABHMBAS MO-
NlyY€HHbIE CMEKTPbI, BICTPAMBAM KAPTUHY TOTO, YTO U rae B
HeM HOXOOMTCH.

«menHo TOr4a MHEe M npuina B ronosy maes npoBectmn Uc-
cnenosaHue 6I/IOJJ,erO,D,OLI.Ml/I HOAHOYACTUL, C MOMOLLBIO PAMA-
HOBCKOM MUKPO-CNEKTPOCKOMMUN, — PACCKA3bIBAET y‘-leHbI;I.
— D10 METOOMKA NO3BONANA HE TOJILKO ONPEnEsinTb MECTO-
HAXOXAEHNE HAHOYACTULDI B KIETKE (CMFHOJ’IbI OT KpeMHHUA n
KOMMOHEHTOB KNETKM HAXOAATCA HA PA3JIMYHbBIX l-IOCTOTC}X), HO



n HabnopaTh 30 npoueccom ee pacnaaa. [Nocnennee crano
BO3MOXHO MOTOMY, YTO, KK yX& 6biNO M3BECTHO, PAMAHOB-
CKMIA CMEKTP OT KPEMHMEBOM HAHOYACTMUbI 3ABMCHUT OT ee
pPOa3MEPA — 4YEM OHO MEHbLUE, TEM OH CTOHOBWTCS LUMPE U
CIBMIAETCA B CTOPOHY 6onee HU3KMX 4acToT».

YcnewHo 3aBeplums Mccnenosarue no csoemy rparty, Oc-
MWHKMHQ BbiurpbisaeT eule oauH rpaHt DAAD-MIY — te-
nepb HO PEeanu3auMIo CBOEH HOBOW MAEW — M CHOBA efeT B
Weny. CyTb HoBOrO Mccnenosanis OCMUHKMHOI M ee konner
CBOAMAACH K TOMY, YTO KMIETKM PAKA MOMOYHOMN Xenessl WH-
KyGUPOBANUCL C KPEMHUEBBIMM HOHOYACTULAMM PASMEPOM
100 HM u 30TeM, B 4OCTHOCTM, POMOHOBCKUM MMKPO-Crek-
TPOMETPOM yueHble HABMoAAMM 30 NMPOUCXOAALMM B KieT-
KaX B TeYEeHue pasnuuHoro spemerun: ot 5 yacos go 13 cy-
TOK. 1O POMOHOBCKMM CMEKTPAM U BOCCTAHOBIIEHHBIM M3 HUX
M30BOPAXEHMSIM YACTUL, M KIIETOK OHM YBUAENM, KOK B Nepsble
5-9 4acoB HOHOYACTUL NOKANMUIYIOTCS HA KIIETOUYHBIX MEM-
BpaHax, 30 NOCHeayloWwme CyTKM MPOHUKAIOT BHYTPb KNETKM
M MOTOM HAYMHAIOT BUOJErPAAMPOBATE, O YEM CBUOETENb-
CTBOBASIO YMEHbLUEHME OMIIUTYAL CUIHOMG, PACLUIMPEHME
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CNEeKTPA M MOSIBIEHUE MUKA OT AMOPPHOM Pa3bl KPEMHMS.
Ha 13-e cyTkM HOHOYACTMUBI MOMHOCTLIO PACTBOPSIOTCA M
CUrHan Nponaaaer.

«Taknm obpasom, — rosoput Jlio6oss OCMUHKMHO, — Mbl
BNEpBble AOKA3ANM, Y4TO MOPUCTLIE KPEMHWMEBLIE HAOHOYACTU-
Ubl MOTYT CIYXMTb COBEPLUEHHO 6e3BpefHbIM ANs OPraHM3Ma
QreHTOM A1 TEPAHOCTUKM MHOTMUX OHKOMOrMYeckux saborne-
BaHuid. OHK HE TONMBKO NErkKo MPOHUKAIOT B BOMbHYIO KNETKY,
HO, €CIK UX HAMUTOTb Yepe3 NopPbl NEKAPCTBOM, MOTYT BbiMy-
CKaTb €ro B He# B npouecce csoero pacnaga. Cuutaio, uTo
PEe3yNsLTaTH Hawel paboThl UMEIOT OrPOMHOE 3HAYEeHUE B
NePCrekTMBE CO3LAHMS NEKAPCTB HA OCHOBE BMOCOBMECTH-
MbIX M BUOLETPALMPYEMBIX HOHOYOCTUL, KDEMHMSY.

“Studies of silicon nanoparticles uptake and biodegradation in
cancer cells by Raman spectroscopy”, E. Tolstik, L.A. Osminkina,
Ch. Matthgus, M. Burkhardt, K.E. Tsurikov, U.A Natashing,
V.Yu. Timoshenko, R. Heintzmann, Ju. Popp, V. Sivakov.
Nanomedicine: Nanotechnology, Biology and Medicine

V. 12, lIss. 7, 1931-1940, (2016).

HOBBIV TUTI TIOBEPXHOCTHO-AKTUBHBIX BEIIECTB
HA TPAHMIIE IBYX HECMEIIMBAIOIINXCS JKUTKOCTEN

Poccuiickue yuersie nz MI'Y umenn M.B. JlTomorocoea nposenu Ha cynepkomnsioTepe «JlomoHo-
COB» MOLENMPOBAHME MOBEAEHNS MONUMEPHBIX MUKPOTENnem, aacopbUPOBAHHBIX HA XUOKMX MEX-
bA3HBIX TPAHMLAX, M CO3AANM TEOPUIO, OMUCHLIBAIOLLYIO UX cBOMCTBA. PaboTa 6bina onybnunkosaHa

B BbICOKOPEMTUHIOBOM XypHane Soft Matter.

«OCHOBHOM BLIBOSL — MMKPOrenu, nopobHble Tem, KOTO-
pbl€ Mbl U3yHaem, MOryT 6bITb MCMNONMb30OBAHbI B KAYeCTBE
komnatnbunmsatopos  (‘cmecutenein”’) HecMmewMBaKOLMXCS

XUOKOCTEM, M, HAMPUMEP, MrPaTb POosb IPHEKTUBHBIX Ka-
TANM3ATOPOB B XMMMYECKMX PEAKUMAX», — PACCKA3bIBAET
[MABHBIM QBTOP CTATbM, npodeccop kadenpsl GU3UKM NOu-
MepoB u kpucTannos ¢usnueckoro bakynsteta MIY umenn
M.B. JlomoHoCOBQO, LOKTOP MIUKO-MATEMATUUECKMX HAYK
Mropb lNoTtemkuH.

MaBHbIA Pe3ynbTaT PabOTbl COCTOMT B TOM, YTO Bbinn M3yue-
Hbl HOBYXAHKWE U KOMNANC OAUMHOYHBIX MAKPOMOMEKYN — MM-
Kporenen — Ha MeXPA3HOM rPAHMLE ABYX HECMELUMBAIOLLMX-
CS XMAKOCTEN. YueHble MoKa3anu, YTO MUKPOTEenM, HAXOAACH
Ha Mexda3HOM rpaHuue, nedbopMUpYIOTCa («pacTekaloTca»
HO rPaHMLE), MBITAACE MUHUMM3UMPOBATL MNOWAAL HEBLIFOL-
HbIX KOHTOKTOB ABYX >XMOKOCTEM, TEM COMbIM YMEHbLLAs MO-
BEPXHOCTHYIO 3HEPTMio mMexdasHom rpanuusl. [Mpu aTom xua-
kocTH, Byayuu pasgeneHHbiMn Ha age Gasbl BHE MUKPOTens,
MOTYT MOHOCTLIO CMELMBATLCA BHYTPU MUKPOTENS.

Mukporenu npeacraensior coboi CLUMTLIE B NPOCTPAHCTBEH-
HYIO CETKY NUHENHbIE MONMMMEPHbIE LIENMOYKM, YAEePXMBAIOLLME
B cebe pactsopwutens. Pasmep mukporenei sapbupyetcs ot
0ECATKOB HOHOMETPOB [0 HECKONbKMX MMKPOH. Kcnonbso-
BAHWE MMKPOrenei B Ka4yecTse CTABMIM3ATOPOB SMYMbCMit
B HOCTOSLWMIA MOMEHT SBNSETCS O4YeHb QAKTYANbHOM Hayu-
HO-MPaKTMYeckol 3apader. B oTnuume oT knaccuyeckmx
CTOBUNM3ATOPOB, TAKMX KOK TBEPAbIE YACTULB (SMymbCHM

MukepUHra), MUKPOTenu, ABNAACH «MATKOM» MaTepuen, ob-
NagaOT OTKJIMKOM HO BHELLHWE BO3,E|,eﬁCTBMﬂ: MX pAa3mMepbl
MOTYT KOHPONMPOBATLCA MYTEM M3MEHEHUS TEeMNepaTypsl,
pH, KoHueHTpauueit conn B pacTeope M T.A4. DTO NO3BONAET
KOHTPONMPOBATL CTABUALHOCTL 3MYALCUI, PA3MED KAMENb, O
TAKXE PA3PYLIATH SMYNbCHMKM NPU HEOBXOAMMOCTH.

Ina peleHns HayYHOM 304041 y4eHbiMU Bbina paseuTa Teo-
pust HABYXAHMS W KOMNANCA OAMHOYHBIX MUKPOTENEN HO MEX-
$A3HOM TPAHULE ABYX XMAKOCTEM HO OCHOBE PELIETOYHOM
mogenun. B pabote Mcnonb3oBanmMc METOABI KOMMBIOTEPHOTO
MOZENMPOBAHMS C UCMONb3OBAHUEM KOAQ, PABOTAIOLLErNO HA
CynepKoMMbIoTePax (pesynsTaTsl b NoNydeHsl Ha cynep-
komnblotepe «JIoMOHOCOBY).

«Hay4Hasa ueHHOCTb AaHHOM PabOTH B NEpPBYIO oYepelb 30-
KIOYQETCA B MUOHEPCKUX UCCIEeNOBAHUAX CBOWCTB MUKPOTe-
nen Ha XUAKUX MexdasHeix rpanmuax. [pepckasaxme o cme-
LWMBAEMOCTH XUOKOCTEH BHYTPU MUKPOTENnen MmeeT BAXHOe
3HOYEHME [719 UCMOMb30OBAHMS MUKPOTENEN B KOYeCTBE KATA-
NIM3ATOPOB XMMUYECKMX PEAKLUMMI, KOTAA HECMELLMBAIOLLMECS
pPearnpyioLLIMe KOMMOHEHTb CMELUMBAIOTCA BHYTPU MUKpOTE-
nemn», — kommenTrpyet Mropb NoTtemkuH.

“A polymer microgel at a liquid—liquid interface: theo-
ry vs. computer simulations”, A.M. Rumyantseyv,

R.A. Gumerov and |.l. Potemkin. Soft Matter, 12,
6799-6811. (2016).
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¢) HayuHbii coTpyaHmk
kadenpb MarHetTnama pusuyeckoro pakynsteta MIY

+  Wpura BnagmmmposHa

-« COBOIJIEBA

30 paboty “bnoxoBckMe NOBEPXHOCTHBIE SNEKTPOMArHUTHbIE
BOJIHbI B GOTOHHBIX KpUcTannax”

L'g
ur NOSyYMNa HALMOHASBHYIO CTUMEHAMIO
5} L'Oreal-UNESCO “Ang >XeHWMH B HayKe’,
€XErofiHO BPY4YaEMYyIO XeHLuMHaM monoxe 35 rer,
| C Uesbio MOAAEPXAHUS PA3BUTUS HOYYHOM kapbepsl B Poccuu.
i Crunenauns pencreyet 8 112 ctpanax,
- B Poccun kaxapiit rog ee Bpydaiot nuwb 10 XEHWUHAM.
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JlaypeaTom opHOM M3 CTapenwmx pOCCUIACKUX HArpamg
05 yuyeHbix — JAeMUA0BCKOM NMpemMum — 1o dusmke
30 «OCHOBOMOMNArAOLLMI TEOPETUHECKUIA BKIIAL

B GyHAOMEHTANbHBIE HANPABNEHUS PUBUKM:

KBAHTOBYIO TEOPMIO MO,

OU3NKY MEMEHTAPHBIX YACTML,

rpaBMTALMIO, TEOPMIO paHHeN BcenerHoiry

cTan 3aBefyoLwmit kKapeapoit

dU3MKM 4ACTUL, U KOCMOSOMUM

dusnueckoro dakynstreta MIY

akagemumk

Banepuit Anatonbesmy
PYBAKOB

Jlozdpaensem!
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Ykazom Mpesunenta PP Ne 481 ot 20 centabps 2016 ropa

30 BLIAQIOLWMECS 3ACTYTH

B 06NACTM HAYYHO-UCCNEAOBATENLCKON AEATENBHOCTH

M MHOTONETHIOK MAIOAOTBOPHYIO PaboTy

3aBenylowmit kabenpoi onTuku, CNekTPOCKONUM U GU3UKU HAHO-
cUCTEM

duanueckoro dakynsreta MIY,

npesuaeHT HaumoHanbHOro MCCnenoBaTENLCKOrO LEHTPA
“KypuaTosckuit uHCTMTYT”, uneH-koppecnonaeHt PAH

Muxann BaneHTuHoBMY

KOBAJIbHYK

HArpaxaeH OpaeHOM
“3A 3ACNYTU MEPEQ OTEYECTBOM Il crenenn”

Ykazom Mpesuperta PP

Ne 432 ot 26.08.16 ropa

30 BONMbLIOK BKNA B PA3BUTME HAYKM,
0BpPa30BAHMS, NOArOTOBKY
KBANMPUUUMPOBAHHBIX CNELMANUCTOB

¥ MHOTONETHIOKD MNIOAOTBOPHYIO paboTy

npodeccop
Bnagumup AnaTtonbesmy

MAKAPOB

HarpaxaeH
Megpanbio opaeHa
«3A 3ACIYTU MEPEL OTEYECTBOM | CTEMEHW»

Ykazom [Mpesunenta PD

Ne 572 ot 26.10.16 rona

30 BOMbLIONK BKNAA B PA3BUTME HAYKM,
0BpPA30BAHMS, NOArOTOBKY
KBAIUPUUMPOBAHHBIX CMELMATUCTOB

M MHOTONETHIOKD MIOAOTBOPHYIO PaboTy

npodeccop
Anekcangp [Netposuy
HEPHAEB

HarpaXxaeH
Megpanbio opaeHa
«3A 3ACIYTU MEPEL OTEYECTBOM | crenenm»

Jlozdpacnaem!
KOHKYPCHI/HATPADL W
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6 MIOJIAA HA OM3MYECKOM GAKYJIBTETE MI'Y COCTOAJIOCDH
TOPXECTBEHHOE OTKPBITUE YYEBHO-METOJIMYECKOT'O
HEHTPA T TOTPAOVIN 1 MUKPOCKOIINN

6 wions Ha ausuyeckom dakynstete MIY cocToanocs TOPXECTBEHHOE OTKPbITME Yy4EOHO-METOAMYECKOrO
UEeHTPA nuTorpadumn U Mukpockonum. B uepemormu oTkpbiTus npuHanm yuyactue pektop MIY akagemuk Buktop
AnTtoHosmy CogosHMumit, aekaH dusmndeckoro dakynsteta Hukonai Hukonaesuy Chicoes u ynpasnaioLmit
rpynnsl komnaruin OMNTIK, npencrasnsiowein koruepH Carl Zeiss u komnanmio Raith 8 Poccun, Makcum

CemeHosuny MrenbHuk.

YuebHO-METOAMYECKMI LUEHTP AMTOrPadUM M MMKPOCKO-
nuu — pesynetat cotpyaHriectsa Puanyeckoro Gakysnb-
teta MIY u koruepra Carl Zeiss — nugepa 8 obnactu
3neKTPoHHON Mukpockorun. B 2014 rogy 6bino noanmca-
HO COrMAWEHUEe O COTPYAHUYECTBE M MPUHATO pelleHue
0 cosfgaHmn LerTtpa. Ha cerogHawHmui geHs nomelleHus
LlenTpa asnsiorcs nepsbiMM B MOCKOBCKOM yHUBEPCUTETE
NOMELLEHUAMM, CEPTUDUUMPOBAHHBIMU MO KIIACCAM YM-
cToTHl Ana paboT B 06naACTM HaHO3NEKTPOHKKK. [TonyueH-
HbIM npu cospanmmn Llentpa onbit Gynet npumeHeH npu
PEanU3aUMM MPOEKTA HAYYHO-TEXHONOMMYECKOM AOMMHBI
«Bopobbesbl ropbi». «IT0 nepsas nabopatopus B CTe-
Hax ¢uanueckoro dbakynsTeTa, rae 0bopyaoBAHA U cep-
TMOULUMPOBAHA YMCTAS KOMHATA, CO3ACHbBI BCE YCOBMS
HE TOMbKO ANA HAYYHOM PABOThI, HO M ANS U3rOTOBNEHMS
NPOTOTUMOB YCTPOMWCTB COBPEMEHHOW HAHO3NEKTPOHMKM.
Hanpasnenus pabothl cambie pasHbie:
3TO  HQHO3NEKTPOHMKA, OAHO3NEKTPO-
HUKQ, CBEPXMPOBOLHMKOBAS 3MEKTPO-
HUKQ, Pa3pPabOTKa W  MCCNEAOBAHUS
MONEKYNAPHBIX M OAHOOATOMHbIX CTPYK-
Typ, MOMEBbIX U 30PSAOBbLIX CEHCOPOB
C HOHOMETPOBBIM MPOCTPAHCTBEHHbBIM
pa3peleHemM, HAHOPASMEPHbIX 6Guo-
CEHCOPOB, HAHOB1EKTPOMEXAHUYECKMX
cuctem M MHoroe apyroe. B na6opa-
Topuu  ByayT npoBoaMTbCA  PABOTHI
Mo MEXAUCLUMMIMHAPHBIM NPOEKTAM C
NPMBNIEYEHUEM HAYYHBIX TPYNM APYIMX
dakynsTeToB M nogpasgeneHmnin MIY»,
— pacckasbisaeT npodeccop Hukonai
Hukonaesuy Coicoes, nekaH duanue-
ckoro dakynsteta MIY.

BbICTABKW - MPE3EHTAL|AN

Llentp cHabxeH Hosenwmm o060pPYAOBAHMEM, KOTOPOE
NO3BOSUT NPOBOAUTL DYHAAMEHTASNbHBIE MCCNENOBAHUS
M pewaTth npuknagHsle 3a4a4u. B umcTbix nomeuieHum-
AX UEHTPA YCTAHOBMIEHO COBPEMEHHOE OBOopPynoBaHME
019 NPEUM3UOHHON SNEKTPOHHOM nuTorpadum u ans
SNEKTPOHHOM M OMTUYECKOW MMKPOCKOMMU: PACTPOBLIM
anekTpoHHbii mukpockon ZEISS Supra 40 8 komnnek-
Cce C 3neKkTpOoHHO-nMTorpaduyeckon cucrtemon RAITH
Elphy, Ha anpobaumn ernepsbie B Poccun HaxopsaTcs
anekTpoHHbii mukpockon ZEISS GeminiSEM 300. Yuve-
Hble dusmyeckoro akynsTeta pacckasanm  BukTtopy
AHTOHOBMYY O HOBbBIX YHMKQSbHBIX BO3MOXHOCTSX CO-
BPEMEHHBIX 3MEKTPOHHBIX MUKPOCKOMOB. «Mbi caenanm
LIAr, KOTOPLIM ByaeT cNoCOBCTBOBATL PA3BUTMIO MEXY-
HAPOAHBIX KOHTAKTOB M OBMEHY HAYUYHOMN MHPOPMALMEIL.
Hawe naptHepctso nomoxeT yyeHbim MIY nposoaunts
MCCNENOBAHMS HO COMOM BbICOKOM YPOBHE, A KOHLEPHY
ZEISS cospaBaTh M ynyylaTb CBOM TEXHOMOMUM, U nep-
BblE PE3YNLTATH PABOTH LEHTPA 3TO NOATBEPXKAAIOTY, —
rosoput Makcum CemeHosuy MrenbHuk, ynpasnsioLwmi
rpynnsl komnauun ONMTIK, npeacrasnaowmit KoHUEepH
Carl Zeiss v komnanuio Raith 8 Poceu.

Ha 6ase YuebHO-MeToaM4eckoro ueHTpa nutorpadmm u
MMKPOCKOMMKM ByayT AKTMBHO MPOBOAMTLCS COBMECTHbIE
06pPA30BATENLHBIE MEPONPUATHSA, B TOM YMCIIE MEXAYHA-
POAHbIE: MOCTEP-KNACCHI, NEKLMM, HOYYHO- MPAKTUYECKME
ceMrHapbl. [TOMMMO yuebHbIX Lenen, LeHTp NpeaHasHa-
YeH W CO3AQET YCNOBMA AN YCMELWHOro PeLleHms 30404
NPUOPMUTETHBIX HAMPABIEHMM (YHAAMEHTANbHBIX HAYY-




HbIX MccnepoBaHmit 8 MY B8 06nacti MHAYCTPUM HAHOCK-
CTEM M MATEPUANIOB: LEHTP CTAHET GA30M AN Peanm3aumm
npoekTa Poccurickoro Hayyrnoro @onaa «TseppoTensHeie
OAHOOTOMHbIE CTPYKTYPbl KOK 3NE€MEHTbl KOMMOHEHTHOM
6a3bl 4N KBOHTOBbIX TEXHOMOIMA», HAMPABIEHHOTO HA CO-
3[0HME W MCCNEAOBAHWE TPOH3UCTOPOB HO OCHOBE OfM-
HOYHbIX MPUMECHBIX OTOMOB M PA3BUTHS IEMEHTHON BA3bI
MHOOPMALMOHHBIX CUCTEM HOBOTO MOKOMEHUs, B HEM OyayT
BBLINOMHATLCA TAKME MPoeKThl kak: npoekt PODPU «Skcne-
PUMEHTANBHOE WM TEOPETUYECKOE MCCNEAOBAHME MOMEBbIX
M HOHOMEXOHMYECKMX CEHCOPOB HO OCHOBE KPEMHWEBOTO
TPAH3UCTOPA C KAHANIOM-HOHOMPOBOLOMY, MEXPAKYLTET-
CKMI MexancuunaMHapHeiin npoekt PODPU «PaspaboTka
MYSILTUCEHCOPHOM AMArHOCTUYECKOM CUCTEMbl HO OCHOBE
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NONMEBbIX TPAH3UCTOPOB C KAHANOM-HOHOMPOBOAOM ANs
nccnenoBaHus Gruocneundryeckux B3AMMOLENCTBUIY, Bbl-
NOSIHAEMBI COBMECTHO C XMMuUyeckum dakynstetom MY,
MexayHapogaHbiit npoekT MuHobpHaykn «PaspaboTka Ha-
HOCEHCOPHON BUOMArHUTHOM TECT-CUCTEMBI HO OCHOBE Hy-
KJEMHOBBIX KMCIOT Afis BbICTPOro AeTeKTMPOBAHUSA 3060-
NEBAHWI PO3HOM 3TUONOTKMUY, BLIMONHAEMbIN PUBUUECKUM
dakynstetom cosmecTHo ¢ HUM dusuko-xumuueckon buo-
normm um. A.H. Benosepckoro u Chalmers University of
Technology (LLseuus), npoext Murobprayku «Paspabor-
KO pU3MYECKMX OCHOB TEXHOMOTMM MOMYYEHMUS BbICOKOTEM-
NepPATYPHbLIX CBEPXNPOBOAALLMX NMPOBOAOB 3-TO MOKOMEHUS
M UCCNEefOBAHME UX XAPAKTEPUCTUKY.

YYEHDBIE OVMISUYECKOTI'O ®AKYJ/IBTETA

YueHble dusnueckoro bakynsTeTa NPOLEMOH-
CTPUPOBANM  HOBEMLIME  TENEeKOMMYHUKALM-
OHHbIE CHUCTEMbI CBA3M WM PAAMOSIEKTPOHHbIE
YCTPOMCTBA, TAKME KAK PAAMOPENEHHbIe -
HUM, CBEPXLUMPOKOMONOCTHLIE QHTEHHbI, W3-
MepUTENbHbIE PAAMONPUEMHBIE YCTPOMCTBA,
BEKTOPHbIE reHepaTopsl curHanos. Ocobbiit
MHTEPEC BbI3BANM CUCTEMbI CBA3M ans Becnu-
NIOTHBIX NIETATENbHBIX ANMNAPATOB U PAAMONO-
kaumoHHble ycTpoicTaa. Kpome Toro, B uncne
NPEACTaBeHHbIx 06PA3sLOB BbiM AKyCTOOM-
THYeCKMEe nepecTpamMBaemMble GUNLTPLI, CO3-
AaHHbIE Ans 06paboTku onTudeckmx u3obpa-
XEHUN U GUNbTPAUMK cBETOBLIX Nyukos B YD,
suammom mn MK puanasonax. Takxe Ha cTeH-
L€ SKCMOHUPOBANMUCH BEHTUIbHLIE ABUrATENM
C MOHOJIUTHBIMU HEOLHOPOAHO-HAMATHUYEH-
HBIMM MAFHWUTHBIMU CMCTEMOMM, obnagatoLLme
soicoknm KM 6onee 95%. Hapo otmeTuts,
4yTO HekoTopble pPaspaboTku nabopaTopwit
dusmnueckoro dakynsteta 6w NpeacTas-
fleHbl HQ 3AKPLITHIX MOKA3OX CNEUManbHO AN
npeactasutenern  Munuctepctea  0HOpPOHLI

P®.

HA ©®OPYME «APMMN-2016»

Dusnueckuit  pakynster MIY  npepcrasun  Ha
MEXAYHAPOAHOM BOEHHO-TEXHMUECKOM Opyme
«Apmma-2016» nocnegHme paspabotkm B obna-
CTW KBAHTOBOM ONTHKM, GOTOHMKM, AKYCTOONTHKM,
ABUrATENECTPOEHUS, PAAUOINEKTPOHMKN U bUau-
KM MMKPOBOIJTH.

®opym npoxogmnn ¢ 6 no 11 cenTabps
2016 ropa 8 KoHrpeccHo-BLICTABOYHOM LEHTPE
BoeHHo-naTproTHueckoro napka Kynstypsl
otabixa Boopyxernbix Cun Poceuitckon Pepe-
paumu «[aTtpuoTt» B noamockosHoi Kyburke.
HayuHo-genoeas nporpamma  ¢opyma 6bina
HOMPOBNEHA HA MOMCK M OBCYXAEHWE HOBbIX
Maen, LOCTUXEHWM HAyku u BbIPAbOTKY Tex-
HONOTMYECKMX U TEXHUUECKMX PELUEHMH MO WX
peanu3aLmm.
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Ceprent lOPbEBUY HUKUTUMH
[oueHTt kadbenpsl obuien dbusmkmn u son-
HOBbIX MPOLECCOB, JOKTOP PU3.-MAT. HAYK.
3aWmUTHA BOKTOPCKYIO AMCCEPTALMIO
25 ausapsa 2016 r. Ha sacepaHmm duc-
cepraumorHoro coseta [ 212.243.05 Ha
6ase CapaToBCKOro rocynapCcTBEHHOTO
yHuepcuteta um. H.I. YepHbilwesckoro.

Tema amccepraumu:

PACCEAHME JIASEPHOI'O M3NTYYEHMA B OMHOPOJIHDBIX TA3OBbBIX

BOXKMIKMX OVICITEPCHBIX CPETJAX

IuccepTtaums nocsaweHa paspaboTke HOBbIX
METOLOB TEHepaLUMn OMTUYECKOTO W3NyYeHUs
M OMATHOCTMKM BEeLeCTBA, BKIIOYAS KMBYIO
maTtepuio. B pabote npepcraeneHs nccnepno-
BAHKA OBPATHOTO BbIHYXAEHHOTO KOMBMHAUK-
OHHOTO PACCESsHUA U HECTALMOHAPHOIO Kore-
PEHTHOrO OHTUCTOKCOBA PACCEsHWS CBETA B
rasax, a TaKXe PACCeaHus Na3epHOro nyuyka B
KMOKOM AMCNEPCHOM cpeae, NPeacTaBnsiowen
cobOM CYCNEH3MI0 KPACHBIX KNETOK KPOBMU.
MpeanoxeH npeobpa3oBaTEns Y4ACTOTH Na-
3EPHOrO M3MYyYEHMs, OCHOBAHHbINA Ha 3ddekTe
0BPATHOTO BbIHYXAEHHOTO KOMBUHALMOHHOTO
paccesHus cseta. [lokasaHo, uto npeobpa-
30BATENb 3TOMO TUMA OTAMYAETCH KOMMAKTHO-
CTblO U BbICOKOW 3bbEKTUBHOCTBIO. DKCNEepu-
MEHTANIbHO MPOLEMOHCTPUPOBAHA PEKOPLHO
BbicOKas  PPEKTUBHOCTE  NpeobpasosaHus
NQA3EPHOrO U3NyYeHUs B M3nyueHune obpaTHOM
CTOKCOBOW KOMNOHeHTh (96% no keaHTaM) B
KIOBETE CO CXATHIM BOLOPOLOM AJIMHOM / CaH-
TUMETPOB.

Paspabotara TeopeTuyeckas MOLenb, NO3BO-
ASOLLAs NPOBOAUTL CBEPXOLICTPLIE M3MEPEHUSA

Enena AnekceesHa 3BEPEBA c.H.c. kadenpsl
bUBMKM HUBKMX TEMNEPATYP M CBEPXMPOBOANMO-
CTv. 3aWmTUna SOKTOPCKYyD anccepTaumio 17 Ho-
q6pa 2016 r. Ha sacepaHun JpccepTaumoHHoro
coseta [1.501.001.70 npu MI'Y

umenn M.B. JlomoHocosa.

HuskopasmMepHbI MArHETU3M SBRAETCA Of-
HUM M3 HambBOnee aKTYanbHbIX U BLICTPO
PA3BUBAIOLUMXCA HAMPABNEHWA COBPEMEH-
HOM GU3MKM  KOHOEHCMPOBAHHOIO COCTO-
qHMA, UYTO OBYCNOBNEHO MNEepCrnekTUBAaMM
M3YUYEHU B KBASMOAHOMEPHBIX M KBO3MABY-
MEPHBIX COEAMHEHMSX KBAHTOBLIX dbdek-
TOB, HE MMEIOWMX QHANOrOB B KNACCHYe-
CKOWM du3smke.

Bo3moxHOCTb  yCTQHOBREHMS  BANBHErO
MOTHUMTHOTO MOPSAAKA B HM3KOPA3MEPHbIX
MOTHETUKAX 3HAYUTENbHO OrPaHUMYEHO W3-
30 CUMbHBIX GYKTYAUMIA MATHUTHOTO NApa-
MeTpa MOPSAKA M BAXHOW ponu ¢pycTpa-

UMM 1 AQHU3OTPONUN.

bonblioe konuuecTso yBnekaTenbHbix sBne-
HUI BO3HMKAET [ TAKMX GPYCTPUPOBAH-

Tema puccepraumu:

HbIX CMCTEM, BKIOYAS, HANPUMEP,
Kackafbl  CMUH-MEPEOPUEHTALMOH-
HbiX  PQO30BbLIX NEPExofos, MNATO
HAMQIHUYEHHOCTU, NOKANUM3OBAHHbIE
MQrFHOHbI B HENOCPEACTBEHHON G-
30CTM OT NOMA HACHILEHUS, MWHAY-
LUMPOBAHHBIE MATHUTHBIM MNOMEM He-
CTABUABHOCTM CMMH-NAREPSICOBCKOTO
TUNQ, TUIAHTCKMI MArHUTOKANOpUYe-
CKUIt 3D DEKT, MynbTUDEPPOUYHOCTD,
CKMPMMOHOBbIE  (BUXPEBbIE)  da3bI,
BOJIHbI CMMHOBOM M 30PAAOBOM MAOT-
HOCTH, BO3E-3MHIITENHOBCKAA KOHAEHCALMS
n 1.0. KonkypeHuus o6MeHHbIX B3anmoaen-
CTBMIt B HU3KOPA3MEPHbIX CMMH-PPYCTPUPO-
BAHHBIX CMCTEMOX YACTO MNPMBOAMT K HEO-
ObIYHOMY KPUTUYECKOMY MOBEAEHMIO BOIM3M
ba30BbIX NEPEXOAOB M SK3OTUYECKUM KBAH-
TOBbIM COCTOSHMAM MATEPMM, TAKMM KAk,
HOAMPUMEP, CMUHOBLIA NEA UM CMMHOBAS
XUOKOCTb.

B mucceprauronHoit pabote 3sepesoit
E.A. BNepBble MCCNefOBAH LEeNbli PSA HOBbIX
KBO3MABYMEPHbIX MArHETUKOB C PA3NYHOM
reomeTpueit OBMEHHbIX CBA3EM, BKIIOYAS
CUCTEMBI C PELLETKOM TUNA MYENMHbIX COT, C
TPeyronbHOW PeLleTKoM, C peLleTKOn Karo-
M€, C QJIMO3HOM PeLUeTKOM, CTPAWn CTPyK-
Typbl U ap. OpUrMHANBHBEIA METOAUYECKMIA
NOAXOA C UCMOMNb3OBAHMEM KOMMIEMEHTAP-
HbIX METOOB O6bEMHOM MATHUTOMETPUM W
3N1EKTPOHHOrO NAPAMATHUTHOTO PE30HAHCA
(9MP) noseonun Hanbonee nNonHO oxapak-
TEPMU30BATL CTATMYECKME W OMHAMMYECKME
CBOWCTBA HOBbLIX MarHeTukos. B guccepta-
WK BbiNK NOYYEHbl MPUOPUTETHBIE AAHHbIE

AVCCEPTALN

ACBNEHMS M TEMNepaTypbl FA30B HA OCHOBE
NPOLECCa HecTaUMOHAPHOMO KOTEPEHTHOTo
QHTUCTOKCOBA paccesHus ceeta. [lokasaHo,
4TO C MOMOLLBIO MMUKOCEKYHOHBIX S03EPHbIX
MMMYbCOB MOXHO M3MEPUThL AABEHME M Tem-
nepaTtypy B 3QAQHHON TOYke ra3006pPA3HOI
cpeabl 30 Bpems MOPsAKa OfHON MWAAMAPA-
HOM AONMM CeKyHAbI.

Ha ocHoee ananusa paccesHus nasepHoro
Ny4ka YOCTULAMM, MOAENMPYIOWMMM  KNETKM
KPOBM, MPEANOXEHbl HOBbIE ANTOPUTMbI Ob-
paboTkM ACHHBIX B NQA3EPHON AndbpakTome-
TPUM 3PUTPOLMTOB B CABMIOBOM MOTOKE (3K-
TauuMToMeTpun). DT anropuTMbl MO3BONSIOT
OUEHMBATL MAPAMETPLI PaCnpeeneHus Kne-
TOK KPOBM MO AepOPMUPYEMOCTM, O MMEHHO,
cpeariolo  nebopMUPYEMOCTb,  AMCNEpPCHIo
nebOPMMPYEMOCTH M ACMMMETPHUIO pacnpe-
AeneHns 3pUTPOLMTOB Mo nedbopMUPYEMOCTU.
Takue MaMepeHus BAKHbI AN AMATHOCTMKM W
neyeHns MHOTMX 3000NEBAHMI, B TOM uncne
TAKMX LUMPOKO PACMPOCTPAHEHHbIX KaK Cep-
[EYHO-COCYAMCTbIE 3a60NEBAHUA U CAXAPHbIN
anaber.

MATHVTHBIE ®A30BBIE IVIATPAMMBI 1 CIIMHOBA A JMUTHAMHMKA
KBA3MJBYMEPHBIX MATHETKOB

06 OCHOBHbIX 30KOHOMEPHOCTAX hOPMUPO-
BAHWS OCHOBHOTO KBOAHTOBOTO COCTOSIHMA,
B TOM UYUCNE HETPUBMAMBbHBIX OCHOBHBIX
COCTOSIHWIT B ABYMEPHBIX MATHETUKAX, YCTA-
HOBMEHbl MATHWUTHbIE A30BLIE AMArPAMMSI.
Cpeay Hanbonee 3HAUMMBIX MONYYEHHbLIX B
aMccepTaumn GyHAAMEHTANbHBIX PEe3ynbTa-
TOB, 0COBO CTOMT OTMETUTL cregytolime. B
ABYMEPHBIX MArHETUKAX C reKCaroHaNbHOM
peLeTKON («nuenuHble CcoTbly) oBHapyxe-
HO  HETPUBMANMBbHOE  AHTUDEPPOMATHUT-
HOE COCTOSIHME TWMA 3Mr3ar, KPOMe TOro
BHISBNEHO cneunduyeckoe opbUTanbHOE
ynopsaaoueHune B aHTUMOHATe KobansTa-ce-
pebpa, KOTOPOE MHAYLMPYET BbIPAXEHHYIO
MEPAPXMI0 OBMEHHBIX B3OMMOLENCTBUI B
MQrHUMTOQKTMBHbIX crnosix. Ha ocHose aHo-
fM3a CMMHOBOW [AMHOMMKM HOBOTO Tpey-
FONILHOrO  AHTUEPPOMArHETUKA  AHTUMO-
HOTO  NIUTUS-KENes3qa, NpOSBAAOLLENCS B
cnektpax OMP, cpenaH npuHUMNMANEHO
BAXHbIA BLIBOL O BO3MOXHOCTM TOMOMOMM-
yeckoro nepexopa bepesunHckoro-Kocrep-
nuua-Tayneca HA TPeyronbHOM pelueTke C
0BPA30OBAHMEM BUXPEBOMN CMUHOBOM A3bI.
[Mpu unccnenosaHnn asymepHoro docouta
HOTPUA-XENE3a CO CIIOXHON reoMeTpUert
MQrHUTHBIX CBS3EM MPOAEMOHCTPUPOBAHO
YHUKQNbHOE COCYLLEeCTBOBAHME ABYMEPHOM
M TPEXMEPHOM CMMHOBOM AMHAMMKM B Ofi-
HOM W TOM e coefnuHeHun. Kpome Toro,
B paboTe, OBHAPYXEH Uenbii pag HOBbIX
LEnoYeyYHbIX  (KBA3MOAHOMEPHBIX) MArHUT-
HbIX CTPYKTYP, M CAENAHbI BOAXHLIE BHIBOAbI
O B3OGMMOCBA3M PA3MEPHOCTU MArHWUTHOM
NOACHUCTEMBI U CMIMHOBOWM AMHAMMKM.
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IIETP HUKOJIAEBMY JIEBEJIEB 1 PA3SBUTUE ®M3MKI
B MOCKOBCKOM YHMBEPCUTETE
(k 150-7meTuro co THA pOXKIEHMS)

[oknagn Ha Yyenom Cosete dusnyeckoro dakynsteta MIY 27 okta6ps 2016 rona
(3acenanwme, noceawenroe 150-netnio co aHa poxaerus [Metpa Hukonaesnua Jlebepesa (co-
smecTHO ¢ Puanyeckum uHctutytom umenn N.H. Jlebenesa PAH)).

B paboTe uccnenosaHo BAMSHUE AEATENBHOCTH BLIAQIOLLErOCs pycckoro dusmka Metpa
Hukonaesnua Jlebepesa Ha passutre dpusmkn 8 MOCKOBCKOM yHUBEPCHTETE.

BBemenue

B 2016 rogy MCMOSTHUNOCh
150 net co @Hs poxaeHus BbiadloLLe-
rocs pycckoro ¢usuka [letpa Huko-
naeenya Jlebepnesa. On obnapan uc-
KIMOYUTENBHO LLIMPOKNMH HAY4YHbIMU
MHTEPECAMM: MPUPOLAA  MONEKYNAPHO-
rO B3OMMOLEWCTBMS, MOHAEPOMOTOP-
HOE [EeWCTBME BONMH HA PE30OHATOP.I,
CBETOBOE  AABMEHME,  ACTPODGU3HMKA,
X-fiyun, PAOMOAKTUBHOCTb M  MHOTOe
npyroe [1]. Muposyio usBecTHOCTb
M.H. Jlebepesy npuHecnu wuccnenosa-
HUSI MO OMPEENeHMIO CBETOBOIO ABNE-
HUA HO TBEpAble Tena M rasbl.

He menee BaxHoM obnacteio ae-
arensHoctn [1.H. Jlebenesa ssunace
NOArOTOBKO YYEHWMKOB (B KOMM4ecTse,
HE BMAOQHHOM [0 3TOTO HE TOMbKO B
Mockoeckom yHuBEpCHTETE, HO U B
Poccuu), koTopsie obecneumnu npeem-
CTBEHHOCTb €ro uccneposaHuid. [oato-
My €ro HQa3blBAKOT OCHOBATENEM HAyY-
HOM WKONbl GU3UKOB, KOTOPAST OKA3ANA
BONbLIOE BAMAHME HA PA3BUTME 3TOM
Hayku B Poccuu.

Muorne us yuenmkos N.H. Jlebege-
Ba pabortanu B MockoBckom yHMBEP-
cUTETE M B [ANbHEWLIEM OMPEnenvnm
BEAyLUME MO3ULMK YHUBEPCUTETA B AAH-
Hol obnactu. Pag us Hux ctan B ceoto
ouepefb, Cneays CBOEMy YUMTENO, TAK-
XE& OCHOBATENAMM CODBCTBEHHbBIX HAYY-
HbIX LLUKOI.

AcnekTbl gestensHoctn [1.H. JleBe-
nesa 6o OBYCNOBNEHB KOPEHHBIMM
M3IMEHEHUNAMU, KOTOPbLIE NpOoM3oLNn B
Mockosckom yHUMBEpPCHTETE BO BTOPOA
nonoenre XIX seka. N.H. Jle6enes pa-
6OTaN B TECHOM KOHTAKTE CHAYaNQ C
A.l. Cronetosbim, a 3atem ¢ H.A. Ymo-
BoM. Donblwioe BnusHWe okasanu M
BHewWwHue GakTopbl, OB6CTAHOBKA B YHU-
BEPCUTETE M CTPAHE, KOTOPLIE CHOXM-
nuck B koHue XIX—Hauane XX Beka.

1. KopeHHBI€ ITEpEMEHBI B IIPENOfa-
BaHUU PU3VKM ¥ HAYIHBIX
uccneoBaHNAX B MOCKOBCKOM
YHUBEPCUTETE BO BTOPOJI IIOTIOB/HE
XIX B.

Bo Bropoit nonosuHe XIX Beka B
MockoBckom yHMBEPCUTETE NPOUCXOAAT
panukanbHble M3MEHEeHUA B npenona-
BaHum busmkn. M.D. Cnacckun (3ase-
nosan kadenpoi B 1839-1859 ropax)
YCTAQHOBMN CNEAyIOLIMIt MOPANOK B Npe-
NOAABAHMM DU3MKM: ANSt CTYAEHTOB Nep-
BOTO KypCQO YMTANACH OMbITHAS GU3UKQ,
a onga CTyAeHTOB TPEeTbero U 4eTBepTo-
ro KypCcoB — martemaTuyeckas busu-
ka. IMocne Ttoro, kak ®Pyko nocrtasun
CBOM ombIT ¢ masTHukom B 1851 roay,
M.®. Cnacckuit B TOM e rogy nosTo-
pun 3ToT onbT B MOCKOBCKOM  yHU-
BEPCUTETE, 4YTO BBLI3BANO LUMPOKMM HE
TOMbKO HAYYHbIA, HO M OBLLIECTBEHHbIN

WHTEpecC.
Yto  kacaetcas  HA.  Jliobu-
mosa  (3aBemoan  kadempod B

1859-1882 rr), To, kak nucan Bnocnen-
cteum H.A. YMmoB, «oH cpasy nopHsn
npenogasaHune dusnkm B Mockosckom
YHUBEPCUTETE CBOMM TANAHTIMBBIM U3~
NIOKEHWEM, MOMYNAPU3ALMEN HAYKM U
CTPEMNIEHWEM [OBECTU MPENOAABAHME
0O YPOBHA, C KOTOPbIM OH MO3HAKO-
MMACAS B CBOEM 3ArpaHMYHOM noesfd-
ke» [2]. B 1871 romgy H.A. Jlio6umos u
A.l. Cronetoe HaANpasuiuM MOTUBMPO-
BaHHoe npeacTaenerue Cosery yHu-
BEPCUTETA O HEOBXOAMMOCTH OTKPLITUA
nab6opatopumn. B 1872 ropy dusmnueckas
nabopatopus GbiNa CO3AAHA.

Bo Bpems saBepoBaHus kadenpoit
A.l. Cronetosbim  (1882-1893) nposo-
LOATCA perynspHble Hay4Hble WCCRepo-
BaHua B nabopatopuu. Ha kadenpe
B 1884 ropmy nosensercs eue oauH
npodeccop — A.Nl. Cokonos, ydyeHuk
A.l. Cronetosa.

C NPUXOAOM HQ kadenpy
H.A. VYmoBa (3aBemoBan  kade-
npor B 1893-1911 ropmax) Ha «ka-

Metp Hukonaesny Jlebepes
(1866=1912)

Hukonait Anekceesny Jliobrumos

(1830-1897)

Anekcangp lpuropbesny CroneTos

(1839-1896)
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3naH1e («PeKTOPCKMI BOMKKY), B KOTOPOM
6bina otkpuiTa 8 1872 rogy nepsas dpusmnue-
ckas nabopatopus 8 MockoBckom yHHBEPCH-
tete. OkTabps 2016 1.

Hukonai Anekceesny Ymos

(1846-1915)

Cepreit Marosuy Basunos

(1891-1951)

deape (no cmepTH
A.l. Cronetosa B 1896 1)
pabortanu yxe Tpu npo-
¢deccopa.

B  pesynbrate  BO3-
MOXHOCTM  kadeapsl Mo
NPenofaBaHuMio  GU3nKu
M MNPOBEAEHMIO HAYYHbIX
MCCNefoBAHMM  PACLUMPS-
otca. Pacwmpserca u te-
MATKKA HAYYHBIX MCCREeno-
BAHWM.

.

2. I1.H. Jle6enes n A.I. Croneros.
IIepBbie ropb
B MOCKOBCKOM YHUBEPCUTETE

B 1891 romy lN.H. Jlebenee 3aiuu-
waet pokTopckyo amcceptaunio ‘O6
M3MEPEHUM AUSNEKTPUYECKMX MOCTOSH-
HbIX MAPOB M O TEOPWM AMSNEKTPUKOB
Moccotn-Knaysuyca” & Crpaccbypr-
CKOM YHWMBEPCUTETE M B TOM K€ rOfy
Bosspauiaetcs 8 Mockey. Yepes ceoe-
ro apyra no Crpacbypry b.b. TonmubiHa
M.H. Jlebenes ceasanca ¢ A.l. Crone-
TOBbIM, U TOT ﬂOO6eLLLOﬂ NPUHATL €ero
Ha paboTy B KQYECTBE BHELITATHOrO
QCCUCTEHTA. 3QYUCNEHWME COCTOSIOCH
18 mapta 1892 roga.

Al Cronetos npenocTasu
MM.H. Jlebenesy BO3SMOXHOCTb YCTPOMTH
ANA CBOMX MCCNEnOBAHMA MANEHbKYIO
nabopartopuio. B To Bpems duanueckas
nabopaTOpPUA NMOMELLANACE HO BTOPOM
3TaXe ABYXSTAXHOIO 3A4CGHMS BO ABOPE
yHusepcuTeta Ha Moxosoi ynuue, 11
(pexTopckui pom, BeisLIKA fom Bonkow-
CKMX).

[M.H. Jlebenes cpasy xe npuctynumn
K cosgaHuio nabopatopuu u ucchne-
nosanuam. B 1895 romy oH Bnepsbie
CO3[QN KOMMNEKC YCTPOWCTB AMs reHe-
PUPOBAHUA M NMPUEMA MUITIUMETPOBbIX
3MEKTPOMArHUTHBIX BOSIH C AIMHOM 6 1
4 MM, YCTQHOBUI MX OTPAXEHUE, ABOW-
HOE MpenomneHue, uHTepbepeHLmio
w t.a. [3]. B 1896 rogy um cospaertcs
PEeHTreHoBCKAa YCTAHOBKA M NPOBOAAT-
€ UCCNEefoBAHMA C X-NY4aMMU.

C 1894 no 1897 roawl, ¢ nepepsiea-
mu, T1.H. Jlebenes uccnemyetr mexaHm-
4eckoe IEMCTBME BOJH HO PE30OHATOPbI.

3.I1.H. Jle6enes u H.A. Ymog. IIpo-
eKkT OU3NIecKOoro MHCTUTYTA
pu MOCKOBCKOM yHMBEPCUTETE

B 1897 romy H.A. Ymos, A.lN. Coko-
nos, I.H. Jlebenes cosmectHo C apxu-
Tektopom E.M.BbikoBckuM nogrotosunu
npoekt Dusnyeckoro mMHCTUTYTA. 3a0-
HUE MHCTUTYTA 6bINO OPULMASLHO OT-

YYEHBIE OU3GAKA MI'Y

kpbito B8 1903 roay.

YCI'IeLIJHO npo4nTaB HECKOJIbKO
0ob6a3atenibHbIX  NyBAMYHLIX  NEeKUMi, B
1896 ropy l.H. Jlebenes craHosuTCS
NPMBAT-AOLEHTOM.

B 1896 rony A.A. bekkepens oTkpbi-
BAET eCTECTBEHHYIO PAAMOCKTUBHOCT.
A yxe B 1897-1898 rr. [1.H. Jle6Genes
30HUMOETCA  WUCCNEeNOBAHUEM  Nyyeil
bekkepens.

Csolo auccepTaumio “IKcnepmmeH-
TQMbHbIE  UCCNEAOBAHMA MOHAEPOMO-
TOPHOTO [AEWCTBMS BOMH HA PE30Ha-
Topbl” oH npeactaeun B 1899 roay Ha
COMCKAHME YYEHOM CTEeneHM MarucTpa
dusukn. H.A. Ymos u A.ll. Cokonos
pekomengosanu Cosety yHuBepcuTeTa
npucyants Jlebenesy ydeHyio creneHsb
LOKTOPA HAyK, MMHYA CTeneHb Maru-
ctpa. 28 ¢espana 1900 ropa IM.H. Jle-
6enesa yTBEPAMIU SKCTPAOPAMHAPHBIM
npodeccopoM MoOCKOBCKOrO yHMBEPCH-
Tera.

4. [laBneHne cBeta

B 1899 roay IN.H. Jlebenes nposo-
OMT 3KCMEPUMEHTH MO  ONpPeaeneHmio
OGBREeHUs CBETa Ha TBepable Tena.
17 mas 1899 ropma oH cmenan goknag
06  3KCMEPUMEHTANHOM  AOKA3ATEeNb-
CTBE CYLLUECTBOBAHMA CBETOBOTO [ABNE-
Hus OBLiecTsy ecTecTBOMCNLITATENEN B
Nosanne (LLsenuapms).

Ha  MexayHapogHOM — KOHrpec-
ce ¢usmkos B [Mapmxe B 1901 ropy
MM Takxe Obin coenad poknaa. B tom
xe rogy B “XKP®XO” sbiwna craTbs
M.H. Nlebenesa “OnbiTHOE Uccnenosa-
HME CBETOBOrO aasneHus”.

Pabotel .H. Jlebenesa no cae-
TOBOMY [AQBMEHUIO BLI3BANM  LUMPOKMIA
MeXAyHapoaHbIM pesoHaHc. Ero cra-
Tba 6bNIG  NEPeneyaTaHa BO  MHOTMUX
xypHanax. [1.H. Jlebenes nonyumn us-
BectHoCTb u npusHaHue. C.M.Basunos
mucan: «...Pabotel Jlebenesa no ceeto-
BOMY ACBMEHWUIO — 3TO HE OTAEMNbHbIN
3MM30[4, HO BAXHEMLUMA SKCNEePUMEH-
TaNbHBLIA Y3€N, ONpeaenvBLIMIA PA3BM-
TME TEOPUM OTHOCUTENBHOCTU, TEOPMM
KBOHTOB M COBPEMEHHON acTpOdm3u-
ku... He Tonbko uctopumk, HO uccneno-
BATENb-PU3MK elle nonro byayT npube-
rate k pabotam IM.H. Jlebenesa kak k
XMBOMY MCTOUHMUKYY.

5. XX Bek
Korna 6bino  nocrtpoeHo HoBoe
3[QHME, NPEHA3HAYEHHOE Chneumarb-

HO ans dusuyeckoro uHcTMTyTa Mo-
ckoeckoro yHusepcuteta, H.A. Ymos,



A.M.Cokonos wn [1.H.Jlebenes cormna-
CUIUCb  YYPEaUTb MPU MHCTUTYTE TPU
OTAENeHUs 1 PA3AENUTL HO PABHbIE Ya-
CTU QCCUMIHOBOHHLIE HO NABOPATOPHbLIE
nccnenosaHms cpeacTsa. Ho cobpanme
30BEAYIOWMX Y4eOHO-BCMOMOraTENbHbI-
MW YUPEXOEHUSMKM YHUBEPCUTETA OT-
KNOHMNO 3TOT NPOEKT U BbAENMNO HA
obopynosaHue otaenenus [1.H. Jlebe-
nesa scero 583 py6ns.

B 1904 romy MN.H. Jlebepesy aaHa
Obina npemust AKaLEMMU HAYK, KOTOPAS
ACBANACE POCCUMCKMM YYEHBIM 30 HOU-
nyylwmne BOCTMXKEHUS, U OLHOBPEMEHHO
ero m3bpanu uUNeHOM-KOPPECTOHAEH-
Tom Poccuitckoit Akapemmu Hayk.

21 wmions 1906 ropa IM.H. Jlebenes
NOMy4YMs 3BAHME OPAMHAPHOIO Npodec-
copa Mockosckoro yHueepcuteta. K
koHuy 1907 ropa, npeogones 6onblune
CIIOXHOCTM, OH OCYLLECTBUI CEPUIO IKC-
NEPUMEHTOB MO USMEPEHMIO CUI CBETO-
BOro naBJyieHUsa HA ra3bl.

B sHak mportecta npotus gencteus
MMHUCTPA MPOCBELLEHMS, YBONUBLLETO
PEKTOPA YHUBEPCUTETA M Ero MOMOLL-
HUKQ, KOTOPbLIE GAKTUUECKM OTKA3AMMCH
BHIMONHATL  LUMPKYNSAP, OOA3LIBAIOLLMMA
ALMMHUCTPAUMIO POCCUIACKUX  YHUBEP-
CUTETOB HE3AMEANMUTENLHO COobLWaTh B
OPTraHbl MOMUMU O MOMUTUYECKMX CXOA-
KAX CTYyOEeHTOB B CTEHAX y'—|e6HbIX 30aBe-
nerui, u3 MockoBckoro yHueepcuteta
ywern psg npodpeccopos U COTPYAHM-
koB. [locne JonrMx U MyuuTenbHbIX Pa3-
aymmit ywen u [.H. JleGenes.

B 1911 romy otmedanoch agyxcot-
netme co AHs poxpeHus M.B. Jlomo-
Hocosa. B cessu ¢ atum IM.H. Jlebenes
onybnukosan cratsio “MamsaTn nepsoro
pycckoro yyeroro”. B sasepuwerun cta-
TbM OH mucan: “3aboTack 06 ycnexax
Hayku, obuiectso Bymet 3a60TUTLCA O
cebe camom...”.

[Metp Hwukonaesuy npuHan npea-
noxernne [lopopackoro yHusepcuteTa
umern A.Jl. LLlanasckoro m Ha YacTHbie
CPEACTBA OPraHM30BAN HOBYIO bUanye-
ckyio nabopatopuio. B nogsane wact-
Horo poma (MepTsbiit nepeynok) Gbinm
npoAoIKEHbI MCCNefoBAHKMA, HAYATbHIE
ewe B MoCKOBCKOM yHMBEpPCUTETE, B
TOM 4MCrEe MO M3YYEHUIO MPUPOAbI re-
omarHetTnama. Ho cocrosiHme snopoebs
YYEHOro YXYALIMNOCh. OH OTMPABASETCS
Ha nedenne B [elpensbepr, ocTasuB
nabopaTopuio  Ha noneyeHne CBOe-
ro nomouwrmka [1.I1. Jlasapesa. Bos-
spatuswmnce B Mockey, .H. Jlebenes
HAQYMHAET OAKTMBHO MNMPONAraHaupoBATb
MOel O Co3naHmu MOoCKOBCKOrO Hayu-
HOro mHctuTyTa no Tuny “KnmHmyecko-
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ro ropoaka’, MoOCTPOEHHO-
ro B Mockee Ha u4QCTHble
NOXEPTBOBAHMS. Mnan
HOBOrO 34AaHMs Obin pPas-
pabotaH .H. JleGenesbim
MPM Y4ACTUM QPXMTEKTOPA
A.H. Cokonosa. Ero Bos-
neur Ha Muycckon nno-
WaaM yxe nocne CMepTw
yueroro. 14 mapra 1912
ropa [M.H. Jlebenes ymep.
OH noxopoHeH Ha Hoso-
O0eBUYLEM KNaadULLE.

3akjroueHne

Mepsbimm yuenunkamm [1.H. Jlebene-
Ba 6binu [1.B. Jleitb6epr, B.9. Anst6epr,
B.II. 3epHos, H.I. Heknenaes,
H.A. Kanuos, T.I. Kpaseu, A.P. Kon-
m, B.M. Pomanos. H.A. Kanuos nucan:
“TI.H. Jlebenes npuHaagnexan k Tem
NIOASM, KOTOPLIE HE TOMIbKO CAMM [BMW-
ralOT HAyKY BMEped, HO M BOBNEKAIOT
B 3Ty paboTty monogoe nokonerue”. B
Havyane XX BEKA MX YMCIIO 3HAYUTENLHO
BO3PACTAET.

B 1905 romy B nabopatopuio k
MH. JNe6enesy npuxomut [.M. Jla-
30PEB, BbIMYCKHUK MEOMUMHCKOTO da-
KynsTeta MOCKOBCKOrO  yHMBEPCUTETA
(1901). B 1903 romy oH cpman skcTep-
HOM 3K3OMEHbl 30 (PU3UKO-MATEMATH-
yeckmit dakynstet. .. Jlasapes cro-
HOBMTCS MOMOLLHMKOM M CMIOABUXHUKOM
MH. Jlebepesa. [locne cmepTn
MM.H. Jlebepesa oH coxparun ero Mo-
CKOBCKYIO LLUKONY PU3MKOB.

X.A. JlopeHu, naypeatr Hobenes-
ckoi npemmu no duamke 3a 1902 rop,
nucan: « cumTan ero oaHUM M3 NepPBbIx
M nydwmx GU3MKOB HALLErO BPEMEHMU M
BOCXMLLANCS TEM, KAK OH B MOCHELHMI
rof NPy HeGAAronpPUATHLIX YCIOBMSIX Cy-
MeNn NOAAEPXATb B LENOCTH OCHOBOH-
Hylo M MockoBCkyto KONy M Hawen
BO3MOXHOCTb MPOJOMKUTE OBLLYIO Pa-
6oTy...».

B nanbHeliwem uensiit psia yyeHuKos
IM.H. Jlebenesa, a Takxe y4eHnKoB “BO
BTOpPOM nokoneHun”, pabotanu B Mo-
CKOBCKOM YHMBEPCHTETE M BO MHOTOM
onpenenvnM 3necb XapakTep PA3BUTUSA
dU3UKMU.
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YYEHBIE GUSGAKA MI'Y

3nanune, otkpseitoe B 1903 roay kak Pusnue-
CKMI MHCTUTYT npu Mockosckom yHMBEpPCH-

tete. Okta6psb 2016 ropa.

Xenppuk AnToH JTopeHy,
(1853-1928)

Hukonait Anekcangposuu
Kanuos
(1883-1966)
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Ynuua um. MN.H. Jlebenera
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8 ceHTabps mekaH ¢usmueckoro dakynsteta MY Hukonan Hukonaesnu Ceicoes w
saseayoumin kabeapoit obuien dusnkn dusdaka, pykoBoamTens 06PA30BATENBHOMO
HanpaeneHus «Pusnka» B YHusepcutetckon rumuasum Anekcarap Muxainosuy Ca-
neukwmit nepeaamv B gap rumuasuctam 100 yyebrukos no dusuke ans 10 knacca.

YuebHuku paspaboTaHbl ¢ y4yeTom TpeboBaHMI 0OPA30BATENbHBIX CTAHAAPTOB BTO-
poro nokonewus, seeneHHbix B aercteve 8 2014 rogy. ABTOPbI MHHOBALMOHHBIX y4eb-
HUKOB — COTPYLHWKM Kadenpsl obiien dusmkn dusmnyeckoro dakynsteta MIY nmenm

M.B. JlTomoHocosga.

Ha ¢oto cnesa Hanpaso: npod. A.M. Caneuxuit,
npo¢. H.H. Chicoes, aupektop YHUBEPCUTETCKON MMMHA3MM
nou. A.C. Boporuoe 1 gou. N.IO. bokos.

Hosoe ctpykTtypHoe nogpasgenerne MIY — Yuusepcutertckas
TMMHQO3MS — 3TO MHOTOMPOGUIbHBIA  MHHOBALMOHHLIMA  HAYY-
HO-OBPA30BATENbHbIN KOMMIEKC, PEANU3YIOLMIA NTyYliMe oTeuve-
CTBEHHbIE NMCUXONOro-Nefarornyeckne TPAaMLUMM U COBPEMEHHbIE
NoAXoAbl B OBYYEHMU U BOCIUTAHMM HALUMOHANBHO-OPUEHTUPO-
BOHHOW HAYYHO-TEXHUYECKOW U TYMAHUTAPHOM SMMThI.

Metogonoruueckoirt nnatdopmoit NMporpammel passutms Yhu-
BEPCUTETCKOM TMMHO3MKM aBNfeTCs GYHAAMEHTANbHBIA QHONKU3
CINOXHBIX CUCTEM, OBOCHOBLIBAIOLMIA MPOTHOCTUYECKME CLEHA-
pUM PA3BUTMS NPUPOLL, OBLLECTBA M Yenosekd. TaKoW MOAXOA
NO3BOAWUT OYAYLUMM BbIMYCKHUKAM MMHO3MM  CAMOCTOATENBHO
paboTaTh ¢ MHDOPMALMEN, HOXOANTL U MPUHUMATL OTBETCTBEH-
Hble PEeLUeHMs B KDUTUUYECKMX CUTYaLMAX, KOTAA YeroBeK CTAKM-
BOETCSH C HOBbIMM BbI3OBAMMW M HEOMPEAENEHHOCTAMM.

Meparormyeckuit konnekTMs YHUBEPCUTETCKOM TMMHA3MM COCTAB-
nsoT npodeccopa, NPENOLABATENN U HAYUYHbIE COTPYAHUKM, KO-
OPAMHATOPbI HAYYHO-UCCNEAOBATENLCKUX MPOEKTOB, ACTMPAHTHI
MockoBckoro yH1BepcHTeTq, LUKOSbHBIE YUUTENS.
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O6pa3oBaTenbHLIM NPOUECC B TMMHA3MKM MPEAnonaraeT coye-
TOHWME KIIACCHO-YPOUYHOM CUCTEMbI C HENMUHEHHBIMM HOPMAMM
OPraHM3aLMK 3aHATHIH. MIHAMBUOYANM3MPOBAHHOE M MOAYNbHOE
obydYeHUe NNAHUPYETCs OCYLECTBAATL Yepes CheuuansHoO COo3-
LABAEMYIO Npu nogaepxke komnanmu «MHHonpaktuka» umdpo-
BYtO Nnathopmy.

YHMBEPCUTETCKAS TMMHO3MS MOCTPOEHA MO  WMHAMBMAYANLHOMY
NPOEeKTy. ApPXWUTEKTYPHBIM QHCAMOMb COCTOUT M3 MSTU 3AAHMIA:
KPOME XMIbIX M y4eBHOro KOPMyCcoB, CTb CMOPTUBHO-0340PO-
BUTEMbHBIA KOMMIEKC ¢ 6ACCENHOM.

KoHkypcHbiii oT60p B YHUBEPCUTETCKYIO TMMHO3MIO MPOXOAMN
c anpena no asryct 2016 ropa B gBa stana. B Hem npuHanm
yyacte 6onee 1200 wWKONbHUKOB M3 PA3HLIX YrOMKOB HALLEM
ctpanbl. 100 nyywmm yy4acTHMKGM NpeanioxeHo obyueHue B
10 knacce B YHMBEPCHUTETCKOM TMMHQA3UM MO MNATU NPOPUIAM:
€CTECTBEHHOHAYYHOMY, UHXEHEPHOMY, MATEMATUYECKOMY, TYMA-
HUTAPHOMY M COLMQIBHO-IKOHOMMUYECKOMY.

nepen GUsnYeckum GakynbTETOM.



