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dyHAaMeHTaNlbHble UCCNef0BaHUS  paclUUPSItOT  FOPU3OHTbI
Hawero 3HaHWs, pacuyvwasl [opory WHXEeHepHOW MbIC/IN.
Pe3ynbTaTbl TEOPETUYECKMX UCC/IA0BaAHUN Ha nepegHeM Kpae
HayKM JIOXaTCAd B OCHOBY HOBbIX TEXHOJIOTMIA, MO3BOJSIOWMUX
co3paBaTb NepefoBble UHCTPYMEHTbI /1Sl 3KCMePUMEHTATOPOB,
OTKPbIBAIOLLUX U HAKAN/IMBAOLWMX HOBbIe AAHHbIE, ONUpPasch Ha
KOTOpble TEOPETUKU AeNatoT fajibHellne WwarM B NOHMMaHum
OCHOB OKpY>XalolWero Hac mMupa. B 3ToM Lenoyke TecHoro
B3aMMOAENCTBMAS Y4YeHbIX M MHXEHepOB YacTo YMycKaloT
Ba)KHOE 3BEHO — HAYYHbI MEeHeO)KMEeHT, LeJiblo KOTOpOoro
ABNSETCS MaKCMMaJlbHOe COKpallleHue BpeMeHU BHeapeHus
MHHOBALM OT MOMEHTA OTKPbITUS 4,0 CEPUAHOIO NPOU3BOACTBA
o6opyaoBaHus, paboTaloLero Ha 0CHOBEe 3TUX OTKPbITUNA.
Fundamental research broadens the horizons of our
knowledge, clearing the w ay for engineering thought. The
results of theoretical studies at the cutting edge of science
form the basis of new technologies, which allow creating advanced tools for experimenters who
discover and accumulate new data, based on which theorists take further steps in understanding
the foundations of the world around us. In this cooperation, scientists and engineers often miss
an important link - scientific management, whose goal is to minimize the time to introduce
innovations from the moment of discovery to the mass production of equipment operating on the
basis of these discoveries.

JHUM U3 IPOrPeCCUBHBIX PellleHU M SIBISeTCS

Co3JaHMe HayKOeMKHUX KOMIIAaHUM, obecriedn-

BAIOIIHX, C OLHOMN CTOPOHBI, paboTy TeopeTH-
KOB M 9KCIIePUMEHTATOPOB, PabOTAIONUX B PeSKHMe
IIOJIHOTO IIOTPY’KeHHUS B CBOIO TeMATUKY U ITOTHO-
CTBIO COCPEOTOUEHHBIX Ha CBOMX MCCIeLOBAHUIX,
Y, C JpYyTOll CTOPOHBI, HH>KeHEepPOB-KOHCTPYKTOPOB,
KCII0/IB3YIOLIMX II0/IyYeHHbIe pe3y/IbTaThl JJis Co3/1a-
HUSI [IPOTOTUIIOB HOBOT'O 0OOPYNOBAHUS U CEPUHHBIX
Mofener. Tako MexaHH3M II03BO/IsSIeT COCPefoTo-
YUThCS Ha pellleHUAX Y3KUX 3a/4a4, MHBeCTUPOBaHMeE
B KOTOPBIE I103BOJISeT JOCTHYb IIPOPEIBHOIO 3¢ PpeKTa
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U obecreYUTh KOMIIAHUU COOCTBEHHYIO HUIIY Ha
PBIHKe BBICOKOTEXHOJOTHYHOIro 060pyloBaHUS U
TeXHOJIOTHH.

OnHOU M3 TaKHMX KOMIAHHUM sABaseTcsl TOKHO
Boaxu (https://tokyo-boeki.ru/), oprann3oBasmas
Ha 0a3ze xuMHYecKoro ¢akynsrera MIY uMeHHU
M.B.JIomoHOCOBa ceMHHap Raman microscopy and
nano-imaging for nano-materials analysis, cocToss-
murics 14 uroHs 2019 roga. JokIaAdUMKOM BEICTYIIHII
npodeccop Catoumn Kapara (nmonus; http://www.
skawata.com/english) - nmpusHaHHBN MUPOBOK
ABTOPUTET B 00671aCTH CIIEKTPOCKOIIMYECKHUX METO/IOB



COMPETENT OPINION

HCCIeIOBAHUIN K OJUH U3 aBTOPOB METOJOB I10BEPX-
HOCTHO-YCHJIEHHON M 30H/I0BO-yCHJI€HHOH paMa-
HOBCKOM crieKTpockonuu (surface enchanced and tip
enchanced Raman spectroscopy). OH SIBISIeTCSI OHUM K3
IIHOHEPOB B 06/1aCTH ONTHKU b/1HsKHero mos (n3o6pe-
TaTesb O KHEII0IBHOKM MHUKPOCKOIIUH C YCHJIEHHBIM
HaKOHEYHHKOM), TPeXMepHOK MUKPOCKOIIUU (J1a3ep-
Hasi KT-MHUKPOCKOIM S, XpPaHeHHe TPeXMepHBIX JaH-
HBIX), UCCIeIOBAHHH I1JIA3MOHOB (HHP—ceHcopbl, Iias-
MOHHasi rosiorpadusi, Ja3MOHHBIN JIa3ep, II/Ia3MOHHAS
MHKPOCKOIHS), ABYXGOTOHHON UHXXeHepuHU (IByxdpo-
TOHHAas IIOJIMMepH3aLus, AByXPOTOHHAS H30MepH3a-
Ly, AByxPoToHHAS GoTopedpakIUs U T. 1.), CO3TAHHUS
6r10K300paskeHU M U pellleHH s 0OpaTHOM 3a4a4H I10 BOC-
CTaHOBJIEHUIO CUTHaJIOB. B HacTosee BpeMs CaTOIIH
KaBaTa - 3ac/Iy>KeHHBIH Ipodeccop YHUBEpPCUTeTA
Ocaky U IIOYeTHBIH YueHbIH MHCTUTYTa QH3UKO-XUMU-
yeckux ucciaenoBanuil (RIKEN), aBTop psifia KHUT U
M3BeCTHBIX yueOHHKOB "HaHoonmTuKa", "BIMKHSA
HK-ciekTpockonus’, "HaHoOTOHKKA" U AP.

B cBOeH JIeKkIIUU npodeccop Caromu Kaparta Iof-
pobHO pacckasan; o paMaHOBCKOM MUKPOCKOIIHH (B
PYCCKOSI3BIYHOM HAay4HOM JIMTepaType MPHUHSITO Ha3Ba-
HHe KOMOHMHAIIMOHHOe paccesiHUe CBeTa. — [IpUM. pef.),
He/locTaTKax MHPPaKpacHOM abCcopOLIMOHHOM MUKPO-
CKOITMH, PAMaHOBCKOM MHUKPOCKOIIMHU BBICOKOTO pas-
pemenus (TERS), paMaHOBCKOXM MHUKPOCKOIIHH ITybo-
KOT0 yIbTPadHOIeTOBOIO AHala3oHa, IolyuyeHHIo 3D
PaMaHOBCKHX HAaHOM300paskeHU M, GpIyopecLieHTHOM
MHUKPOCKOIIMH, UCCIeLOBAHUAX OHOMONIEKyT U 06B-
eKTOB B JKHBBIX K/IeTKaX, [IOTy4eHHUH JHHAMUYECKUX
PaMaHOBCKHUX M306paskeHUH, IPUMeHeHUH PaMaHOB-
CKOM MHKPOCKOIIMH B HCCIeI0OBaHUSX rpadeHa, rpa-
GUTOBBIX HAHOTPYOOK M HAHOMATePHAJIOB, IIPOFEMOH-
CTPHPOBAJI CXeMY U IIPUHIIUIIBI PAOOTHI pAaMaHOBCKOTO
MHKPOCKOIIA, HCIIOB3YIOIIEro OCBelleHue I1yHoKoro
yIBTPadHOIeTOBOrO JHalla30Ha. MHOXeCTBO IIPaKTH-
YeCKHUX IPUMeHeHH N HHCTPYMeHTOB, paboTalomux Ha
3THUX NPUHIIHUIAX, 6bI/I0 IPOAEMOHCTPUPOBAHO B IIpe-
3eHTalMu mpodeccopa Caromru KasaTa.

ITocime ceMuHapa U JUCKYCCHUHU ITpodeccop CaTomu
KaBara 1106e3H0 COIIaCUJICS OTBETUTH HalleMy u3ga-
HHUIO Ha HECKOJIBKO BOITPOCOB.

ITIpodeccop KaBara, B HallleM >KypHajie Mbl CTPEMHMCSI
PaccKa3aTh 0 Hay4YHBIX pPe3y/IbTaTaX, KOTOPhIe yKe
HaIUTH IPHMEHEHHe B IIPOMBIIIUIEHHOCTH, B YaCTHO-
CTH, B 06/1aCTH HAHOTeXHOJIOTHiH. KakHe pe3y/IbTaThl
BaIIHX HCCIEJOBAHHUH HMEIOT MPaKTHYECKHE Pe3yITb
TaThI H y>Ke BOIUIOTH/IHCH B )KH3HB?

TPy HO OTBETHUTH Ha BaIll BOIIPOC MCYEPIIBIBAIOIIE, 0CO-
GeHHO B CBSI3U CO CIeLIMHKOH BAIIero KypHasa, Ho
0cob6o MHe X0Tenoch 6l MOAUEPKHYTh Te pe3yabTaThl

Moel paboThl, KOTOpPbIe BOIJIOTHIHCE B GOMeIUIIHe
Y dapmalleBTHKe. ITO OHA U3 3HAUUTETbHBIX 06JIa-
CTeH HaIllKMX MCC/IeJOBAaHUH, XOPOIIO IIpe/iCTaBAeHHas
y>Ke B TOTOBOM ITPOAYKLIMH, 060pyI0BaHU I KOMIIaHHH.
MBI Hay4YHM/IHCh II0/1y4aTh KaueCTBeHHBIe H300paskeHHU S
06BEKTOB C ITOMOIIBIO U3MepeHH s U 06paboTKU CIIeK-
TPOB PAMaHOBCKOI'O PacCesHH A, CKAHHUPYS JIa3ePHbIM
H3Jly4YeHHeM C AJIMHOM BOJNHBL 671 HM HCCIeyeMble
06BeKTHI U M3ydas CIIeKTPbl PACCeSTHHOTO HU3/TyUYeHH .
BpeMs M3MepeHU U3MEHJIOCh B 3aBUCKMOCTH OT TOrO,
IIPOBOJUTCS JIK Ipyboe MIJIM TOUHOEe CKAaHUPOBAHHUE.
B mporecce M3MepeHHI MBI [TOJIy4aeM Psifi CIIeKTPOB
PaMaHOBCKOI0 M3J/Iy4YeHU s [ KasKI0ro U3 KOMIIOHEH-
TOB HCCJIeZlyeMOro o6beKTa, B pe3ysIsTaTe 4ero IoaydaeM
BO3MOXKHOCTb OLIEHHTH XapaKTepHble IIUKH KasKI0ro
M3 HUX ¥ IIPOAHA/IM3UPOBATh JAHHbIe HHTETPaJIbHOI0
n3obpaskeHus obpexTa. TaKUM 06pa3oM, MBI CMOITTH
OT pacIpefieleHHs MHTeHCUBHOCTeH PaMaHOBCKOIO
PaccesiHHOrO CBeTa [eperTH K paclpee/IeHHI0 HHTeH-
CHUBHOCTel Ka>KI0r0 XapaKTePHOIro IIKKa (TO eCTh KOM-
[IOHEHTa JIeKapCTBa), YUTO [103BOJISIET IIOJIyYUTh LIBETHOE
nsobpaskeHue B RGB-popmare. 3To HaI/ISIAHO OBLIO IIPO-
JeMOHCTPHUPOBAHO B MOeM [OKJIaJie Ha IIpHMepe K30~
OpaskeHHsI MeIULIMHCKOM TabJIeTKH, B COCTAB KOTOPOK
BXOZIMJIM alleTaMHUHOQeH (AHa/IbreTUK; IIapalleTaMoJl. —
[IpuM. pen.), STeH3aMuU/[, (QHAJIBTeTUK, boreyTonsiomiee
cpencTso. - IIpuM. pell.) U KoderH. 3Hasl XapaKTepHble
IIMKH 3THUX BELIeCTB, MbI C [IOMOIIbI0 PaMaHOBCKOIO
MMKPOCKOIIA MOKeM II0/Ty9IaTh H306paskeHUsI TOTOBOK
Tab7IeTKU U KOTTMYeCTBEHHO OLIEHUTH COfepsKaHUe Kask-
JOTO 13 9TUX KOMIIOHEHTOB B Hell, U3MepHB Ha TabieTke
KBaJpaT CO CTOPOHOM 6 MM Ha IinybuHy 500 MKM U
OLIeHHB, TAKUM 06pa3oM, KO3QPUIIHEHT COfepsKaHUS
VMHTPeHeHTOB B JIeKapCTBEHHOM TabneTke. BaskHO, YTO
dopma TabneTKu U pa3Mepsl YaCTHI] MHI'PeIeHTOB He
B/IUSIOT Ha TOUHOCTDh HAIIUX U3MepPeHHUH. ITOT MeTO[,
MOYKHO HCII0/Ib30BAaTh KaK B TECTOBBIX 1a60PAaTOPHIX,
TaK U HeIOCPeICTBEHHO B IIPOM3BOJCTBEHHOM IIPO-
Liecce, KOHTPOJIUPYs Ka4eCTBO ITPOAYKLIMK in situ.

ITpodeccop KaBara, Ha KaKHX HCCIEJOBAHHIX BbI
COCpeOTOUEHBI cefvac, HaJ yeM paboTaere B JaHHOe
BpeMsi?

3a MOIO JKH3Hb B HayKe HAaKOIIHMJIOCh OYeHb MHOIO
HaIpaBIeHUH, B KOTOPbIX MHE XOTeI0Ch ObI IIPOJBHU-
HYTbCS ellje Aajblile, U TaK CKIALBIBAETCS, UYTO 5 U
MOSI KCCIIeIOBATe/IbCKAsI IPYIIIIA He COCPeOTOYeHA Ha
KaKOM-TO OfTHOM HaIlpaBJIeHHH, MBI CTAPAE€MCSI PA3BHU-
BaTh U COBEPIIEHCTBOBATh MHOT'HE HAIIPABIEHUsI, HO
BCE OHHU CBSI3aHBI C MUKPOCKOIIHEH, CO3MaHUEeM HOBBIX
MUKPOCKOIIOB Ha OCHOBE HAIIKX K. [1ouTH Bce OHU
CBSI3aHBI C [eSITeIBHOCTHIO KOMITaHU U Nanophoton, ast
KOTOPOH MBI Cefiyac IPOBOAUM aKaJeMUYeCKHe UCCIe-
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JOOBAaHUS. IDTO He TOIBKO PaMaHOBCKHE MHUKPOCKOIIBI,
HOHU I/IHCl)paKpaCHLIe, H He OIITHYeCKHe MUKPOCKOIIbI, 1
AHaJIM3 3KCIIEPUMEHTAJ/IbHBIX JdHHBIX.

IIpodeccop KaBara, KakHe MaTepHa/Ibl HCCIeAYIOTCS
C MOMOIIbI0 MHKPOCKOIIOB, IIOCTPOEHHBIX Ha BaIIHX
Uaesax?

MBI He cocpe/ioTauMBaeMCsl Ha OIIpefie/IeHHbBIX TUIIaX
MaTepHaJIOB JI/Is UCCIeIOBAHMH, HAIlla CTUXHS ~ MHKPO-
CKOIIBI ¥ CTPeMJIEHHe IT0Ty4aTh H300paskeHH s Bce boree
u boJee JydIIero KauecTna, Co34aBaTh TPeXMEpPHBIE,
L|BEeTHBIe H306paskeHU s MOIeKyl. C IIOMOIIBIO CO3[aH-
HBIX HAMH MHKPOCKOIIOB, Pab0TAaIONIMX HA Pa3HBIX
PU3HYeCKUX IPHUHLIMIIAX, UCCIeN0BATHCH IIOTYIIPOBO-
THUKOBBIe MaTepHasbl, IIOTMMephI, IPOAYKIUs dap-
MalLleBTHYeCKOH ITPOMBIIIJIEHHOCTH, aHATHU3HPOBAJIHCh
HAHOYIJIEPOAHBIE MAaTePHAJIbl U COeITHEHHU I, UCIIONb-
3yeMble B aKKyMYJISITOPHBIX 6aTapesx. [1o HAaHOMaTepu-
as1aM st OTMeTHI 6bI HAIIK paboThl C HAHOYIJIEPOAHBIMH
TpybKaMHU, KpaeBBIMHU CTPYKTYpPaMHU B rpadeHe, MoJ-
cueT JedeKTOB B yIJIePOAHBIX MaTepHaiax, UCCIe0-
BaHMSI MHOT'OCTIOMHBIX CTPYKTYP B JHUATIa30HE HU3KUX
3Ha4YeHU U BOJHOBBIX YHCesl. EC/IM YhTaTesNell 3auHTepe-
CYIOT HAIlIM HAayYHBbIe UCCIeI0BAaHHUS B 3TUX HAIIpaBJIe-
HUSIX, BCe MOU HayUHble CTATbH BBUIOSKEHBI B OTKPBITOM
TOCTYyIIe Ha HallleM CaiTe, Ie C HUMU MOXKXHO 03HaKo-
MHUThCA bostee I1y6OKO, UeM B paMKax Halllek 6ecesibl.

IIpoBOAHTE H/IH IVIAHHPYETE I IIPOBOAHTH COBMECT-
HbIe HCCTIeJ0BaTeIbCKHe PaboThI C POCCHHCKHMH y4e-
HBIMH?

Ckopee HeT, 4eM Jia. Y MeHsI MHOIO [py3eH B PoccuH,
HCCIIefloBaTe ek, C KOTOPBIMH y MeHS [Ipy>KecKHe OTHO-
meHMsi. MBI IIeperrcbIBaeMcs, 0OMeHHUBaeMCs UIesIMU
B 06/1aCTH MHUKPOCKOIIMHU U IIJITA3MOHHUKH, HO IIOKa 3TO
He BOIUIOIIAETCSI B COBMECTHbIE Pa3pabOTKH UIIH CTaThH,
BBIIIOJTHEHHe PaboT B paMKaX I'PAHTOB MM 3aKa30B KOM-
MIaHMH, C KOTOPBIMU 4 paboTaro. [Tojkalyi, B HaCTosiIIee
BpeMs COTPYAHHNYECTBOM MOKHO Ha3BaTh JIUIIb PeLieH-
3UPOBaHMEe U PeIAaKTYPy MOMX KHHUT. lleHHbIe 3aMeya-
HHUSI POCCUICKUX KOJLJIET IIepef], BBIITYCKOM OBbIITH OueHb
I10JIe3HBIMHU M CZeJIAJIU UX Jiydle. [ToCKoIbKy 9 QU3HK,
Heo6X0IUMOCTh B COTPYAHUYECTBe Hallle BCEro BO3-
HUKAaeT TOIJa, KOIAa COPHUKACAIOTCS PasHble SUCIIH-
IUIMHBI, TAKKE KaK XUMHUS, HHPOPMaLIHOHHBIE TEXHOJIO0™
I'UH, a TAKOKe Ha 3Talle BHeAPeHU S IIO/TyYeHHBIX pe3y/ib-
TaToB B CO3/IAHHe HOBBIX MHKPOCKOIIOB, 3TO yske paboTa c
MH>K@HEePHBIM KOPITYCOM. B 3THX C/ly4YasxX B HCC/IeI0Ba-
HUU 06beIMHSIOTCS TPopeCcCHoHabl U3 pa3HbIX 06/1a-
CTeM, U pe3y/IbTaT 0ObIYHO He 3aCTaB/IseT cebst KIaTb.

B TeueHHe MOCIeHHX HECKOTbKHX JIeT Bbl pabo-
Ta/IH HaJ, IOTy4YeHHeM LIBETHBIX H300paskeHHH ITpH
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IOMOIIIH II/TAa3MOHOB, BOIUIOTHJ/IMCB JTH 3TH PaboThI B
MpaKkTH4eCKHe pe3y/1bTaThl?

MBI 011y 6/1MKOBATH PSIZT, CTAaTek O LIBeTHOK roorpadHH,
B KOTOPBIX BBIABUHYIIH UILI0 CO3NAHMS NUCIIIeEB, IIpoe-
LU PYIOIIKMX TaKKe IIBEeTHBIE TOJIOTPAMMBI, B KOTOPBIX
oTobpaskaeMble LiBeTa SIBJISIOTCSI eCTeCTBEHHBIMU U He
KM3MEHSIOTCS B 3aBUCHMOCTH OT yI/Ia 3peHHUs. ITO yaa-
nock 671arofaps UCIOIb30BAHHIO SHEPTUH MaJIeHbKUX
BOJIH, IIJIAa3MOHOB, ITPeZCTAB/ISIOMHUX C060i1 KomebaHu s
IUIOTHOCTH 3aPsA/ia, BOSHUKAIOIINX M JIOKAIM30BaAHHBIX
Ha IPaHMHLIe pasfesia TBepAbIX Tell. [locie mybnuKaum
3TUX HJeH, pa3paboTaHHBIX COBMECTHO C MOUMHU CTY-
JOeHTaMH, HeCKOIbKO KOMIIaHUK 06paTH/IOCh K HaM C
MpeJIOKeHUSIMHU O CO3JaHUM TaKHUX YCTPOHCTB. Ho s
BCer/ia CKOHLIeHTPHPOBaH Ha GyHAAMEeHTaIbHbIX KCCIIe-
JOBAHUAX U HIEAX U OCTABJIAIO IIPAKTHYECKOE ITPHUMe-
HeHMe M KOMMePLHaIU3aLKIO0 IPYTUM. B 3TOM pyccKre
U STIOHCKHE YUeHble 0YeHb [I0XOKH ~ MBI PO’KIaeM daH-
TacTH4Yeckue QyHAaMeHTalbHble UeH, OTKPhITHS,
MHHOBALIMH, a BHeIPeHHe UX B KU3Hb 0OBIYHO JlelaeT
KTO-TO APyToH. Bel xopomio 3HaeTe, KTo. B 1992 rony s
3aIIaTeHTOBA/I U/ICI0 LIBETHOU TOJIOrPAaQHUHU, U TOJIBKO
uepes 25 JIeT IO BUJIKCh JIIOAH, KOTOPbIe BOIIJIOTHIIH €€ B
paboraromiee obopymoBaHUe.

KaKoBBI IIepCIIeKTHBBI JaTIbHEHIIero HCC/IeJOBaHHS
PaMaHOBCKOI'O paccessHHSI H KaKHe BO3MOKHBIe ITpaK-
THYeCKHe pe3y/IbTaThl MO>KHO JKAATh B Gyaymem?

B mepByio ouepenb MBI XOTeNH Obl [T0Jy4aTh paMa-
HOBCKHe HM306paskeHHUs 3a MeHbllee BpeMsi, YCKO-
PUTH IIPOLeCC IOAy4YeHHUsI U300paskeHUN ISl UX
nanbHerner 06paborku. C HAy4HOM TOUKH 3PeHHU S
MBI XOTe/TH 6Bl IToy4aTs 3D-Hu306paskeHH s, KOTOPbIe
HUKTO HUKOI/IA He [T0/Ty4aJ paHee, HCIIOIb3Ys I1y60-
Koe y1bTpadHroIeTOBOE U3JIyuyeHHe. ITO HOBOe CJIOBO
B M3y4YeHUH PAaMaHOBCKOIO PacCessHHUs, U MBI bymeM
IIPOZIOJIKATH UCC/IEIOBAHUS B TOM HallpaBieHUH. C
TeXHHYeCKON TOUKH 3peHHUs Ha IIYTH K KOMMepLiHa-
JTHU3aLHH MBI XOTUM YMEHBIIUTH BPeMSsI IIOTyYeHU s
1 06paboTKY M306paskeHU M, YTO yBEIHUYUT IIPOH3BO-
IOUTEIBHOCTh HOBOTO 060Py/I0BaHMSI, OCHOBAHHOI'O Ha
3TUX IPUHIUIAX. HeocTaTKoM SIBJIeTCs IIOKA YTO
BBICOKASI CTOMMOCTB M [POMO3/IKOCTb TaKoro 06opyno-
BaHUS, U HAJ0 HAUTH TaKHe pellleHHUsl, C IOMOIIbI0
KOTOPBIX MOKHO yZIeIleBUTh KOHEYHOe h3fenue 6e3
IIOTepU KaueCTBa IOTy4YaeMbIX U306paskeHUI. MBI
IocTapaeMcsi aHOHCHPOBATh HOBOe 060pyZoBaHHUe B
ceHTs16pe 3TOro rofa B SImoHHUU. CTOMUMOCTH HOBOTO
o6opymoBaHUS JO/KHA YIIACTh [IOYTH B IBa pasa, a
Pa3Mephl 3HAYUTEIbHO YMEHBIIUTHCS. J06aBIIIO, UTO
OFHOM M3 Ba>KHBIX 3a/la4 ceryac sBiaseTcs: pabora
C IIJTaCTMAaCCaMHU, C IVIACTUKOM. YacTo BO3HHUKAeT
noTpe6HOCTH ONpeeleHUs BUJA IJIAaCTHKA, €ro
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cBOMCTB. Co3maHMeM 0D0pyAOBAHUS IJIs ITHX Lie/leH
TaKKe 3aHMMaeTCs Hallla KOMIIAHHS.

Ilo BaleMy MHEHHIO, YTO IIEPBHYHO - BAlllH HIEH H
OTKPBITHS UM ITOTPeOHOCTH PBIHKA, CIIPOC HAa KOH-
KpeTHbIe BH/bI 060pyIoBaHHSs, HeO6XOOHMOro Ha
PBIHKE B JAHHBIA MOMEHT?

s He 3aIyMBIBAIOCh HaJ] TAKUMH BOITPOCAMHM, MOH HHTe-
pec COCTOUT B TOM, YTOOBI peaI30BBIBATh CBOU CaMBbIe
daHTacTHUecKUe, 6e3yMHBIe, IIPOPEIBHBIE HAeH. Kak
MIPaBUJIO, 3TO IIPHUBOLUT BIIOCJIEACTBUH K IIPAKTHYE-
CKHM pe3y/IbTaTaM, [0sIBJIeHHI0 HOBBIX HHCTPYMEHTOB
IJISL MUKPOCKOIIMH. Bo BpeMs pa3paboTKy TaKUX UIeH
s He 0C0OeHHO 3a[yMbIBAIOCh HA/l TeM, KaK OHH OymyT
nosie3sHsl B byaymem. KoHeuHO, Ha 3aBepHIaiolleM
3TaIre, KOrJa Hay4YHas 4acTh y>Ke U3y4ueHa, MBI pas-
MBIIIJISIEM U [TpeJijlaraeM MPaKTHYeCKUe IPUMEeHeH s,
HO BHauaJsle U/IeT Hay4YHBbIH [IOKCK, POsKAeHUe UIeH, UX
IIPOBEPKA U CO3[AHKE TEOPUH, OITUCHIBAIONIEH Gpr3Hde-
CKHe ITPUHIIUITBI HOBOM HUJIEH U Pe3y/IbTaTOB 3KCIIePHU-
MEHTOB, II0CTAaBJIEHHBIX AJISI [IOATBEPKAEHH ST HALTHUX
HJieH U1 JoraJiok. OfHaKo, HaIIpaB/leHHUH AeSTelbHOCTH
MHOTO, eCTh BO3IJIaB/IsieMasi MHOH T'pyIIIa CTYIeHTOB,
repes; KOTOPO MHOIIA CTABSITCS 33Ja4H ITPAKTHYECKOTO
IIJIAHA, 9TO MOSKHO Ha3BaTh [TOTPeOHOCTHIO PBIHKA, K MBI
HX yCIIeIIHO peniaeM. Ho [jIs MeHs B [IepPBYIO O4epesb
IIpe[CTaBIsIeT MHTepeC GH3UKA SIBJIeHH I, [I0CTAHOBKA
3KCIIEPUMEHTOB, M3yueHHe 1 06paboTKa MolTydeHHBIX
JOAHHBIX U AaHATH3 pe3y/IbTaToB. S He cielyo IoTpe6-
HOCTSIM PbIHKA, OHH BCEI/IA OTCTAIOT OT IlepeIHero Kpast
HayKH, I7e s paboTaro.

B ok/1ajie BbI paccKa3bIBaIH 06 H3MepeHHSIX B (KHBOM
K/IeTKe, HaCKOJbKO MePCIeKTHBHBIM, I0-BalleMy
MHEHHIO, SIBJISIETCSI 3TO HAIPaB/IEHHE C TOUYKH 3PEHHS
MPaKTHYECKOro MpHMeHeHHsI? MOKeT JIH OHO CTaTh
MacCCOBBIM?

TeXHUYECKH, MBI YK€ PELIHIH 3Ty mpobieMy U Omy-
6IHMKOBAIN psif paboT 10 3TOMY BOIIPOCY, B KOTOPBIX MBI
HCC/IeZIOBAJIH IIPOTEHHBI U CPeAy, HAXOASIIYIOCS B KHBOK
KJIeTKe. MCII0/Ib3ys YaCTUIy 30710Ta, MBI, B YaCTHOCTH,
[OYYUIN ph-KapTy SKUBOK KJIETKU. B IeHCTBUTENb
HOCTH, 3Ta TeMa MeHs He HHTepecyeT C TOYKH 3PeHHs
busuKY, IOMMUTE, MOS 3aa4a YIYULIUTh COCTOSHUE
COBpeMEHHOM MHUKPOCKOIIMH, U [T03TOMY He TaK BasKHO,
YTO U KaKHe BellleCTBA Mbl UCC/IeyeM, sI CTPEMIIIOCH He
K U3y4YeHHIO BellleCTB, MaTePHaJIOB, SKUBBIX KJIETOK, a
K U3y4eHHI0 GyHAAMEHTAIBHBIX GU3UUECKUX OCHOB,
[PUHIIUIIOB, HA KOTOPBIX BO3MOKHO CO3[aTh HOBbIE
MHKPOCKOIIBI, YBeJIUUUTh UX pa3pellieHue, Apyrue
XapaKTePUCTUKHY, HAYUUThCS CO34ABATh TPEXMEpPHBIE,
I[BeTHBIe U306paskeHHsI, 06beMHBIE MOJEIH MOJIEKYII
H3y4JaeMBbIX BELeCTB. B COTpyHHYECTBe C KOJIIETraMH MBI
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M3y4ajay KpoBb, HO TAKHE HUCCIeIOBAHMS He SIBJISIOTCI
[IPHOPUTETHBIMH /151 MeHSI TUYHO. Moel HayqHOH 3a/1a-
4eH SBJISIeTCs TIOHATh QH3HUKY SIBJIeHUH U IIPe/IJIOKUTh
HCII0JIb30BAHHE Pe3y/lbTaTOB MOMX MCCIeJOBAaHUM Ha
IIpaKkTHKe. KOHeYHO, MBI IIPOBOAKM ITPHKJ/IaJHBIE KCCITIe-
AOBaHHS, HO 5TO Y>Ke BTOPHYHA 3da/ld"d, BhITEKAIOMId A
13 [IepBOH. B OCHOBHOM, 3Ty 3a/lauy pelllaeT MOsI HCC/Iel0-
BaTe/IbCKasi I'PYyIIIIa, s IMIIb [IOMOral0 HauITy4IInM obpa-
30M OPraHH30BaTh MCC/IeLOBAHUSA U HHTEPIIPETHPOBATh
pe3ynbraThl. IIpu paboTe ¢ KMBBIMHU KJIeTKaMH Hac He
OYeHb UHTEPeCYeT, UTO IIPHUBEJIO KJIIETKY K TAKOMY BHY,
B KOTOPOM OHa IT0T1a/1a K HaM. SIBJISIeTCS JIK 3TO Pe3y/ib-
TaToM 3a60/1eBaHHSI, HJIH I10YeMy ITPOK30LII0 OTK/IOHE"
HHe [IapaMeTPOB KJIETKU OT HOPMbI, STUMH BOIIPOCAMH
3aHUMAIOTCS APYrye, Mbl IMIIb UCCIeAYeM IlapaMeTphl
Y U306paskeHHs KJIeTKH, CPAaBHHUBaeM IIO/Ny4YeHHBbIe
pesyneratsl. TyT, CKopee, MbI He HCC/IefIoBaTeNnH 06beKTa
SKCIIEPHMMEHTA, Hallld 3aJa4d yJ1ydllaTb HMHCTPYMEHThI
U151 ICCTIe/IoBaHM sl 06beKTOB. KoMy HHTepeCHBI 00BbeKTH,
MOT'YT BOCIIO/Ib30BaThCsl pa3paboTaHHBIM KOMITaHHUEH
obopynoBaHHeM, GH3HUECKHe ITPUHIIUIIB PAabOTHI KOTO-
poro n3y4aem U IpHMeHsIeM MBI,

Yro BbI XOTe/MH 6bI CKa3aTh H/IH IOXKeIaTh HAITHM
YHTaTeIsIM?!

Y MeH sl MHOTO ipy3eH U3 Poccuu, paboTalonMX B Pa3HbIX
CTpaHax MHpa. MBI IIOAJep>KUBaeM CBS3b IPYT C IPYIOM
1 06MeHHBaeMCs UeSIMH U MBICJISIMH 110 HHTepecyo-
IIel HaC HayYHOM TeMaTkKe. MIHOrja MBI BCTpedaeMcs Ha
CeMHHapax WA KOHQepeHIMAX. ITO MOH IIePBbIH BU3UT
B PoccHI0, HO, pasyMeeTcsl, He IIOC/IeAHUH. S Halerch
NIO3HAKOMMTBCSI C MHOTMMH YYeHbIMH B POCCHH, 3aBS-
3aTh HayYHbIe KOHTAKTBHI, JTy4Ile y3HATh ayJUTOPHIO
HCCIefioBaTesIer Pa3sHbIX IIOKOJIEHHU I, MHOTHE U3 KOTO-
PBIX, S yBepeH, YMTAIOT Ball )KypHaJl. BOSMOXXHO, ec/iu
y MeHs 6yzmeT BpeMs, Korja-HUOyb 1 cMory omy6miu-
KOBaTh CBOK CTaThio B >KypHase HAHOWMHIYCTPHA,
4TOOBI JOHECTH BallM YMTaTe/IsIM CBOM HJieH. 5 Bcerza
COBETYIO0 CBOMM CTY[eHTaM eXaTh 3a pybesk, paclIupsaTh
CBOY TOPU30HTHI, OOIIATBCSI M UUTATh PAbOTHI yUeHBIX
BCEro MUpa, MBITaThCSl HAMAJUTH C HUMHU [IOCTOSIHHBIE
Hay4Hble KOHTAKThl U B3aHMofeHcTBHe. Hy>KHO ObITH
aKTHUBHBIMH U J110003HaTe/IbHBIMU, B/Ia/JIeTh A3bIKaMH U
IIOCTOSIHHO PaboTaTh Ha/l pacIIMPeHHeM 3HaHUH B CBOeH
0671acTH KccIeJoBaHME, II0CeIaTh CeMUHAPhI U KOHpe-
peHLMH. CerogHs MHe 6bIJIO OUeHb ITPHUSTHO IPOBECTU
3TOT CeMHMHAp, OTBETUTh Ha BOIIPOCHL U II0y4aCTBOBATh
B IMCKYCCHU. DTO BCerja HaTaJKKMBaeT Ha HOBble MbIC/IH
Y MJIeH, [03BOJISeT B3IJIIHYTh HA CBOM MCC/IIOBAHHUS C
HeITPUBBIYHOIO /1/151 ce0st paKkypca.

Bosnpmioe ciack6o 3a HHTepecHYI0 beceny.
C Camouwiu Kasama becedosan A.H.AnéLuun
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