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JTOPOT'UE BETEPAHBI BEJIMKOM OTEYECTBEHHOM
BOWHBI! JOPOTUE KOJIJIETH!

CO JIHS, KOI'JIA BbUI IMOAIIVMCAH AKT O BE3OI'OBOPOYHOM
KATIUTYJSILAN TEPMAHUM, TIPOLLEJ 71 TOJ, HO HAILLI HAPOJ
HUKOI'JA ET'O HE 3ABYJET. KAX/bIA I'OJl B 3TOT BECEHHUI
JIEHb BCSl HAILIA CTPAHA PAJIVETCSI CBOBOJE, HE3ABUCHUMO-
CTU U MUPY.

STOT IPA3JIHUK BOIIEJ B HAIIM CEPJLIA KAK CHMBOIJI
T'EPOU3MA U BECIIPUMEPHOI'O MYXXECTBA COBETCKOI'O HAPO-
JIA, LIEHOM OI'POMHBIX JXEPTB U HEBO3BPATHMMBIX IIOTEPb
[IOBEJIMBIIEI'O ®AILIUCTOB U IIPUHECIUET'O OCBOBOXJIEHUE
U MUP HAPOJIAM BCEN EBPOIIBL.

BOWMHA C TEPMAHUEN BbUIA TJIABHBIM UCITBITAHUEM BCEM
PYCCKOM UCTOPUH, EE TPATMUYECKOI 1 TEPOMYECKOI BEPILIN-
HOIA.

HAILM OTLBI U JEABI BEIHECJIM OCHOBHOM I'PV3 ITOTEPD,
CBII'PAJIM PELIAIOIIVIO POJIb B OCBOBOXJEHWU EBPOIIBI OT
HALIM3MA. U CETOJIHSI HAILIA OBIIAS 3AJJAYA — COXPAHEHUE
AMSITHU O BEJIUKOU OTEYECTBEHHOM BOMHE, OCMBICJIEHUE EE
YPOKOB, BOCIIUTAHUE V MOJIOJAEXU YBAXWUTEJIBHOI'O OTHO-
LIIEHU S K HACJIEJIMIO TTOBE/IBI.

JIOPOI'ME BETEPAHBI U TPYXXEHUKHU ThUJIA HEU3MEPHMA S
BJIATOJJAPHOCTb W HU3KUI [TOKJIOH BAM 3A BAILIU BOMHCKHUE
[IOJBUTY, 3A BAILI TEPOMYECKUI TPY ]I HA TIOBEJLY.

MbI JXEJIAEM BAM 3JI0POBbSI, MATEPUAJIBHOI'O BJIAT'OIIO-
JIVUMs, OOJI'MX JIET. IIYCTh HA BAIIMX JIMLIIAX HUKOI'JIA HE
BYJIET I[IEYAJIN!

A CEBE ITOXEJIAEM — BbITb JJOCTOMHBIMU BEJIMKOM IIOBE-
JIBL.

MMPHOI'O BCEM HAM HEBA HAJI I'OJIOBOIA!

BEUYHAS [TAMATH IMTABIIVM 3A YECTb, CBOBOJIY N1 HE3ABU-
CHUMOCTbD HAIIEU POJVHBI.

JEKAH
OHU3NYECKOIO ®AKYIIBTETA MT'Y
[TPOPECCOP H.H. ChICOEB

€ COBETCKUI®OU3NK

70 CTYIIEHEHR
K BEJTMKAUM TAMHAM MHUPO3JIAHMSI

Ne2(118)/2016

Hay4Ho-nccnenoBarenbCkuit MHCTUTYT sinepHoit ¢usuku nmenu /1.B. Cko-
oenbrpiHa MIY mvern M.B. JIoMoHOCOBa BCTYITUIT B BOCEMOE JECSTHIICTHE CBO-
€ro myTu.

3amauy oprannsanuy B MI'Y coBpemeHHOro 00pa3oBaHus B 00JIACTH Pajvo-
AKTUBHOCTH M (DM3MKH aTOMHOTO si/[pa cpasy Iocie OKOHYaHHs Benmkoii oreyect-
BEHHOU BOWHBI JTS PeIIeHns Cyry0o o0opoHHBIX 3aqa4 noctasmwi C.1. Basumos (B
to Bpems [Ipesumenr AH CCCP). OH BBIIBHHYJN M TOAAEpXKal pa3padarbi-
Baromiero 3to Hamparienue [I.B. CkobGenbipina. HUWSI® MI'Y, obpasoBan-
Helii B Gepane 1946 r. cnenmanbHeiM I[locranoBieHueM IIpaBuTeIbCTBA
CCCP, crax nepBsIM B HaIlleH CTpaHe HAYYHOMCCIIEIOBATEIbCKUM HHCTHTYTOM
HOBOTO THIIa, IJIe BIEPBbIE peajbHO ObUIA OCYIIECTBIICHA MHTerpanus (QyHpaa-
MEHTaJILHON HayKH M Bbicuiero odpasoBanus. C camoro ocHoBanust B HUM SO
MI'Y, xoropsiit Bo3riaBuin J[.B. CkoOenblibiH, cTanu pa3pabaTbiBaThCs BaX-
HeHIMe Hay4HbIe TIPOOJIEMBI M OCYILECTBIIATHCS MMOJIIOTOBKA CIIEIIMAIIMCTOB 110
HECKOJIBKUM HaIlpaBJIEHHUsM, TECHO CBSI3aHHBIM C siiepHOM ¢usnkoii. He ciy-
yaiiHo nupexrop HUMS® MI'Y Bcerna coBMeran 00s3aHHOCTH 3aBEYIOIIETO
Otnenennem saepHoi ¢pusnku pusdaxa MI'Y.

Axanemuk, Jlaypear Jle-
HuHCKOH U ['ocynapcTBeH-
Hou mpemuii, ['epoii Co-
LUAJIMCTHYECKOTO  TpyZa
Jmvutpuii  BrapumupoBud
CkobenbIpH (1892-1990)

Axanemuk, Jlaypear Jlenun-

ckoii u T'ocymapcrBeHHOM

npemuii, I'epoii Cormamu-

cruyeckoro Tpyra Cepreit

Hukonaesra Bepros (1910—
1982)

Ipodeccop, Jlaypeat I'o-

CyJapCTBEHHOW NpeMuH,

Hrops bopucosuu Temnnos
(1928-1991)

Ceromnsi UucrutyT mnpezncraBisier coOol Hay4HBIH LEHTP MHPOBOTO

ypOBHSI B 00yiacT ()yHIAMEHTAIBHBIX UCCIICAOBAHUIA 1O (PU3UKE KOCMHUYECKO-
TO MPOCTPAHCTBA W SACPHON (pu3uke. MHCTUTYT Takke MPOBOJUT TEOPETHUYEC-
CKHE W IKCICPUMEHTAIBHBIC HCCIICOBAHUS (PYHIaMEHTAIBHOTO W TPUKIIATHO-
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r'O XapakTepa 1o (U3HMKe NPOLECCOB B3aNMOAEHCTBHUS M3IyYEHHsS C BELIECTBOM,
HaHOBJIEKTPOHHKE, PA3BUTHIO TEICKOMMYHHKALMH 1 HHPOPMAIIMOHHBIX TEXHO-
JIOTHH, BHEIPSIET COBPEMEHHbIE (PU3NUECKHE METOJUKH B CTYIICHUECKHE TPaK-
TUKyMBI Ha OTHENeHUH sepHoi (pusnke pusudeckoro pakymprera MI'Y.

C 1992 roga uncruryt u Oraenenue siiepHoit ¢usuku duzdaxka MI'Y
Bo3riIaBisieT npodeccop Muxann Uropesny [Tanacrok.

Kocmodusraeckue uccnenoBanus mojaoxummi Hadano HUUAD MI'Y. Mox-
HO CYHUTaTh CYACTIIMBBIM CTEUEHHEM CYyZIBOBI, 4TO B OJJHO U TOXKE BpeMsl ObUIH 3a-
mymeHsl B CCCP mepBrie uckyccrBenHble cnytHukn 3emm (U3C), a HUMAD
MI'Y yxe OBUT crTOCOOEH CO31aTh YHUKAIBHBIE IPHOOPEI I PETHCTPALIIH H3ITY-
YeHUA B KOCMOCe, KOTOpble padoTanu yxe Ha BropoM U3C. Oto obecnieumio mpo-
pPBIB B (PpH3HKE KOCMH-
YEeCKHUX Jy4eH, O3Ha-
MCHOBABIIUMCSI  BBI-
JIAIOIIUMCS  Hay4YHBIM
OTKPBITHEM — OOHapy-
JKEHHEM  paJHalioH-
HBIX TIOSICOB 3€MIIN.
Wuctutyr mno mpaBy
TOPIUTCA CBOMMHM JOC-
TIDKCHWSIMA B H3yde-
HUM (PU3HYECKUX SIB-
JIEHUA B MEKIUIAHET-
HOl cpele U OKOJIO-
3€MHOM TPOCTPAHCTBE,
HCCIIEIOBaHUSl  KOTO-
PBIX MPOJIOJDKAET U Ce-
TONHSL W SIBJISETCS JIM-
JIEpOM B 3TOM Harpas-

Jupexrop HUNAD MI'Y, npodeccop M.I. ITana- nenuy.  CosjaHHas B
ctox u nekton MT'Y . akanemux B.A. Canoruuunii HUUAD ammaparypa
UL PajINaliOHHOTO
KOHTPOJISI Y)K€ B TEUCHHE YETHIPEX JIECATHICTHI BIUIOTH 10 HACTOSIIIETO BPEMEHN
OCYILECTBIIIET MOHUTOPHMHT PAANALIOHHOW OOCTAaHOBKH HA PA3IMYHBIX KOCMHUYE-
ckux armmaparax — ['JIOHACC, «OQkcmpece», «Meteopy, «lancy, «'opu3oHT» U
Jp., @ TAKKE Ha MUJIOTUPYEMBIX OPOUTAIBHBIX CTAaHIMIX «Cantoty, «Mup» u Me-
K yHapoaHo# kocmudeckoi craniuu (MKC).

Paspabdorka 8 HUNSI® MI'Y B cepenune 1950-X rooB HOHHU3AIMOHHOTO
KaJOpUMETpPa, KOTOPBIH M JI0 HACTOSIIEro BPEMEHHM sBIIsieTcsi Haubojiee TOY-
HBIM ¥ HaJ&KHBIM NPHOOPOM JUIsl M3MEPEHHsI SHEPTUH YacTHIl U aKTUBHO HC-
MIOJIb3YETCsl B AKCIIEPUMEHTAX Ha HAa3eMHBIX YCTAHOBKAX, CITyTHUKAX M YCKOPH-
TEJSX BBICOKMX DJHEPIUil, CAenano BO3MOXHBIM H3Y4YEHHE JHEPreTH4ecKOro
CIIEKTPa HETIOCPEICTBEHHO INEPBUYHOW KOMIIOHEHTHI KOCMHUYECKHX Jydeil. C
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ITOMOIIBI0 MOHU3AIIMOHHBIX KAJIOPUMETPOB (YCTaHOBIEHHBIX Ha TpeTheM 13C)
U PEHTHI'€HO-3MYJIbCHOHHBIX KaMep ObUINM BBIABJIECHBI OCOOCHHOCTH JHEPIeTH-
YCCKOT'0 CIIEKTpa MPOTOHOB U APYTIHUX SAACP, BXOAAIIUX B COCTaB KOMHUYCCKUX
nyqei/'l, " MOJIYYCHbl YHUKAJIbHBIC JaHHbLIC 06 AJIPOH-AACPHBIX B3aHMOHeﬁCTBH—
X B oOmactu sHepruii cabimre 10" 9B,

YacTuupsl KOCMHYECKHUX JIydel IpH B3aUMOJIEHCTBUM C OKOJIO3EMHOHU Cpe-
JI0i cO371al0T OTOKH YacTull — mupokue arMocdepusie uBHU (ILIAJT). ITpu ak-
TuBHOM ydactun HHUMA®D nocrpoen psan ycranoBok ans peructpanuu ITAJL
B ux uncne kpymHoMacmtabHasi yCTaHOBKa MHPOBOTo kiacca «TyHka 133», pe-
THCTpUpyomas depeHkoBckoe mnmydenue LIAJl. OHa npenHasHavyeHa Ui Je-
TaJIBHOTO MCCIIEJIOBAHMS CIIEKTPa MEPBUYHBIX KOCMUYECKHX JIydel B MHTEpBaJe
suepruit 10°-10" 5B. 3aciyxuBaer yrnoMuHanms TTyOOKOBOIHBI HEHTPHHHbIIH
TeJeckon Ha o3epe baiikan nnst perucrpaiii TOTOKOB HEUTPUHO — UMEHHO Ha
HEM 6I)IJ'II/I TIOJTYYCHBI HaI/I60Hee CHUJIbHBIC B HACTOAIICC BPEMs OTPaHUYCHHUA Ha
1 dy3HbIA OTOK HeHTpuHO. [lisl McciaenoBaHus TaMMa-BCILUIECKOB C LIENBIO
n3ydeHus: paHHero nepuoza passutusi Beenennoit B HUMA®D Gbuta co3nana ja-
Goparopusi skcTpeManibHON BceeneHnoll nmox pykoBoicTBoM saypeata HobGenes-
ckoit npemun Jlxxopmka @. Cmyra.

VYeranoBka «Tynka 133» (Mpkyrckas o6nacts),
KOTOpasi CONEPXHUT 175 HETEeKTOPOB UYEPEHKOBCKOTO
H3ITy4YeHUs], pa3MEIeHHBIX Ha IUIOMIAAN OKOJO 3 KB.
KM, M CXEMa PEeTHCTpaliy IIMPOKHX aTMOC(HEpPHBIX
JMBHEH GRANDE:

SpasellceTop
| AmandallceCube

HCCJ’ICHOBaHHH MaFHI/ITO—I/IOHOC(i)epHI)IX B3aHMOHeﬁCTBHI7[ " pUpoOAbI I10-
JIAPHBIX CHSTHHM MPUBECJIO K OTKPLITUIO aBpPOPAJIbHBIX CHHHHﬁ, IIOCTOSAHHO OK-

pyx)Karomux CeBepHHﬁ M IOXKHBIM ITOJIIOCa KoJIel MOJIAPpHOTO CUSAHMSA, Ha3BaH-
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HBIX aBpOpaJIbHBIMU OBajlaMHu. BriepBbie MoKazaHa BakHas POJIb HOHOC(HEPHOI
IU1a3Mbl B (DOPMHUPOBAHMH KOJIBIIEBOTO TOKAa M JJAHO TEOPETHIECKOE 0OOCHOBA-
HHE MeXaHHM3Ma WHKEKLHH YacTHL U3 MOHOChephl. B mHCcTHTYTE co3naHa nu-
HaMHYecKasi MOJIeNIb MarHUTOC(epbl 3eMIIH, NTO3BOJIAIOAs HCCIIeI0BaTh AUHA-
MHKY MarHUTO-MOHOC()EPHBIX TOKOBBIX CHCTEM U HX BKJIaJ B BapHalUd Ieo-
MarHUTHOTO TIOJISL.

VYke mpu MOATOTOBKE MEPBOro moJsiéta yeaoBeka B kocMoc Ha HUWSD
MI'Y Bo3naranuch OTBETCTBEHHBIE 33jJaHKs B OOECICUEHHH PpaJWuallMOHHON
6€3011acHOCTH KOCMOHABTOB M NMPHOOPOB B OTKPHITOM KocMmoce. [Iis ux pere-
HUSL UCHOJB30BAIUCH YHUKAJbHbIE IOCTIXKEHHMS HHCTUTYTa B HCCIEIOBAHUU
COJIHEUHBIX, TaTaKTUYECKUX M BHETATAKTUYECKHX KOCMUYECKUX JIydei, u3yde-
HUHM IUTa3MEHHBIX M 3JISKTPOMAarHUTHBIX TporieccoB Ha ConHIe U B remrocde-
pe, CO3MaHNM TEOPETHYECKHX MOJENEeH paJlaliOHHBIX M 3JEKTPOMAarHUTHBIX
IIPOIIECCOB B KOCMHUYECKOM IIPOCTPAHCTBE, HEUTPUHHOM acTpo(u3nKe U u3yde-
HUU B3aMMOJEMCTBUS KOCMUUYECKUX AIMIAPaTOB C OKPYXkarolleH cpenoil.

Kpome Toro, 3amyck nepBbIX UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM HOCIY>KHJI
HayaJaoM aKTUBHOTO Pa3BUTHS B MHCTUTYTE€ KOCMUYECKOTO MaTepranoBeicHus. B
€ro0 OCHOBE — 3KCIEPHUMEHTAIBHOE U TEOPETHIECKOE H3Y4YeHHE IPOLIECCOB, MPO-
TEKAIOUIMX B MarepHaiax M 3JIEMEHTax 000pyJOBaHUS KOCMHYECKHX allllapaToB
oz aeiictBueM (hakTOPOB KOCMHYECKOH CPeJibl, U CBSI3aHHBIX C HUMH M3MEHEHHUH
ux cBoicTB. OIHOBPEMEHHO pelllanach 3ajada CO3JaHUSI HOBBIX MAaTepualioB,
pa3paboTKa METO/IOB M TEXHHUECKUX CPEICTB 3aIlUThl KOCMUYECKHX allllapaToB
OT HEOJIArOMIPHUATHOTO BO3JICHCTBHA KOCMUYECKOM CpeIb.

B pesymnprate BemonHeHHBIX B HUMA®D nccnenoBanuii B 3ToM 06mactu
MIOTy4€Hb! HOBBIE (hyHAAMEHTAIbHBIC 3HAHHUS O ITOBEICHUH MaTepHaJoOB B yC-
JIOBHAX KOCMHYECKOTO IIPOCTPAHCTBA, METOAAX MX 3aIUUTHI OT HEOIaromnpusr-
HOTO BO3/EHCTBUSI KOCMHYECKOM CpPebl M TEXHOJIOTHAX CO3AaHHs MEPCHEKTUB-
HBIX MaTEpPHAIOB Al KOCMUYECKOW TEXHMKH, BKIIOYas HaHOMaTepHuaibl. Pa3-
paboraHHass B MHCTHTYTe (DU3UKO-MAaTeMaTHYeCKas MOJENb 3JIEKTPU3alUn
KOCMHYECKHX alllapaToB JIeria B OCHOBY IPOrPaMMHOTO oOecriedeH s il MO-
nenupoBanus 3¢ ¢dexro anekrpusaiyu. Coznannsie B HUMSI® monenu pagua-
LIUOHHBIX MOJIEH B KOCMHUYECKOM IMPOCTPAHCTBE IIUPOKO UCHOJIB3YIOTCS CIie-
LUaJICTaMU B 00J1aCTH KOHCTPYHUPOBaHHSI KOCMHUUECKOIH TEXHHUKH.

B pamkax KoCMHYeCKOH Hay4HO-00pa30BaTeIbHOW NHpOrpaMMbl ObLIH
CO3J]aHBI M OTPadOTAIN CBOI pecypc MHOTOLICJIEBBIE CITyTHUKH « Y HUBEPCHUTET-
ckuit—TaTbsgHa» U «YHUBEPCUTETCKUI— T aThsiHa-2». [IpnbopsI ¢ BHICOKHM Bpe-
MEHHBIM pa3pelIeHneM, YCTAHOBJIECHHbIE HA CIYTHHKE «YHHBEPCHTETCKHI—
TarbstHa», NO3BOJIMIN JETAIBHO W3YYHUTh MOIIHbIE BCIIBILKH YJIbTpadHOIeTO-
BOT'0 W3JIy4EHHs B BepXHEil aTMocepe — «TpaH3UEHTHbIE CBETOBBIE SBICHUSY.
Ha craproBoii miomaake KOCMOAPOMA HOBBI YHMBEPCUTETCKUN CIIyTHHUK
«JIOMOHOCOBY, HaleJIEHHBI Ha MCCIIEIOBAHUS DKCTPEMANIBHBIX (H3HMYECKUX
sIBIICHUH B aTMoc(epe, OIIKHEM KocMoce U Bo BeeseHHOI.

B HUUSA® coznana yHHUKadbHAasl, TOJHOCTBIO aBTOMATU3UPOBAHHAS CHC-
TeMa XPaHEHHs JaHHBIX, HOTY4aeMbIX C HAyYHOW ammaparypsl Ha CIyTHUKAaX
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(smdc.sinp.msu. ru). Lentp S
obecrieynBaeT J0CTyI K JIaHHBIM
U3MEPEHUd KOCMHMYECKOH pa-
JIMALIUH, TIOJyYSHHBIM B TEUCHHUE
nocienaux 20 Jer B Xome Koc-
MHYECKHX HKCIEPUMEHTOB WH-
cruryta. COBMECTHO C MOJICIISIMUA
KOCMH4YECKOH cpenibl, paspabo-
TanueiMu B HUMSD, Gas3er gan-
HBIX KOCMHYECKHX 3KCIEpPUMEH-
TOB 00pasyloT €AMHYIO0 CHCTEMY
KOCMHYECKOTO MOHUTOPHHTA IS
XpaHeHHs1, 00pabOTKH, HAYIHOTO
aHaNM3a M OTOOpaKEeHHS KOCMO-
¢msmyecknx nmanapx. HUMAD
CBITpall OOJIBIIYIO POJb B paspa-
00TKe psiza cTaHIapToOB (hU3MUe-
CKUX SIBJIEHHH B KOCMOCE U IIpO-
JI0JDKaeT aKTHBHO y4acTBOBATbH B
mporecce CO3MaHUsT MEeXKIyHa-
POZHBIX CTaHAAPTOB.

C MOMEHTa CO3JaHHs WHCTHTY-
Ta W J0 HACTOAMIETO BPEMEHH
simepHast (QU3NKa SBISETCS OJ-
HAM U3 KIIOYEBBIX HAYYHBIX
Hampasinenuid HUMA®. Un-
CTUTYT NpPOBOAUT (YHAaMeH-
TaJIbHBIE MCCIIENOBaHUs 110 (u-
3MKE aTOMHOTO $5/Ipa U SIIEPHBIX
peakuuii mpu HHU3KHX W Cpel-
HUX OHEpPrusx; N0 Pa3BUTHIO
TEOPUU ATOMHOTO sJpa M HC-
CJIC/IOBAHUIO aTOMHBIX U ME30-

VYyaCTHUKHM DJKCHEpPUMEHTa Ha CTapTOBOM
momanke Ne 31 kocmonpoma Baiikonyp me-
pen 3amyCKOM CIYTHHKA «YHHMBEPCUTETCKHUM
ATOMHBIX TIPOLECCOB; IO IIpH- Tatbsna-2» 17 cenrsiops 2009 .
MEHEHHUIO SAEPHO-CIIEKTPOMET-

PHUECKHX METOJOB K HCCIEJOBAaHMIO KOHIEHCHUPOBAHHBIX cpel. B mHcTHTyTE
cozfaH LleHTp MO NpUMEHEHUIO0 HOBBIX MH(OPMALMOHHBIX TEXHOJIOTHH B 00-
JIACTH JITAaHHBIX 10 (u3nke siypa U sinepHbIX peakuuid. Ocoboe BHUMaHUE yAes-
€TCsl CO3/IaHUI0 JIEKTPOHHBIX YCKOPHUTEJICH HOBOTO IIOKOJNEHMS U pa3paboTke
HOBBIX METOJIOB IOJy4eHHs paanodapManeBTHIECKUX MPEnapaTos.

HUMAD MI'Y pacrnionaraeT YHUKaJIBHBIM YCKOPHTEIBHBIM KOMIUIEKCOM, B
KOTOPOM COCPEIOTOYEHBI M aKTUBHO HCIIOJNB3YIOTCS B (DyHAAMEHTAIBHBIX U IPH-
KJIAJIHBIX MCCIICIOBAHUSIX YCKOPUTEIH JIEKTPOHOB ¢ MaKCUMAIbHBIMU SHEPTUAMU
10 70 M»B n yckopuTenu HOHOB B fuarna3one suepruid ot 102-107 5B. B nacros-
1iee BpeMsl IOA0OHOH AKCIepUMEHTANIbHOM 0a30ii He pacnosaraer HU OJUH Hay4-
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HbI neHTp Poccnn. Komrmieke BKiIroYaeT B cedst CIEAYIONINE YCKOPUTEIH: AIIeK-
TPOHHBIE YCKOPUTENH (JIMHEHHBIH YCKOPHUTENb HENPEPBIBHOTO JISHCTBHS HA HEP-
rato 1,2 M>B; uMITyneCHBIN THHEWHBIH ycKopuTenb Ha sHeprio 10 MbpB; nm-
IYJIBCHBIA pa3pe3HOi MUKPOTPOH C OOJIBIION SPKOCTHIO MydYKa Ha SHEpruio 35
MbB; umIrynscHEBIE pa3pe3Hble MUKPOTPOHBI Ha SHeprito 55 MaB u 70 MaB); yc-
KOPHTENU NOHOB (BEPTUKAIBHBIA M TOPU3OHTAIBHBIA YCKOPUTEIN HOHOB C SHEPTH-
et gactuiy 1o 2,5 M»B; kackanHbIl TeHepaTop ¢ SHEPrHel YCKOPEHHBIX MPOTOHOB
1o 500 k3B; 120-cM IMKIJIOTPOH ISl YCKOPEHUS JIETKMX HOHOB JI0 MAaKCHUMAaJIbHON
sHepruu 7,8 MaB/nykioH). MccnenoBanus MpOBOIATCS TAKKE HA YCTAHOBKE JUIS
H3MEPEHHs YTIIOBBIX YY-KOPPEILLHI 1 MECCOAyIPOBCKUX CIIEKTPOMETPAX.

ISITa

CpakHEHNE PACCHITINMA.
otencitFpolILE ceesmst A1 wxn
1T € IEmEpiIM TR R
HRCHETHIMHT - KICHME WETR
Teopsm - TV, COCUIERIHE
TCHpEpLEON U
Hia rpaders a e puman -
concTiiiG, 1 Tk B e K
peaauin (5, M), 13 T o Jeaei
punz - by, 20k

Jlaypear JloMoHOCOBCKOfi mpemu, mpodec- CO3aHHbH B otiene OOIIBAS (sas. ornenon
EC. T npodeccop b.C. MxaHoB) MOIIHBIN IPOMBIILI-
cop b.L. VIMIXaHOB MUTACT JICKIMIO IO YHA-  peyyprii yekopHTerb (C BRICOTOM ~ 2 M) C dHep-

KaJIbHBIM Pe3yJbTaTaM 110 (OTOANEPHBIM pe- Tueil mekTpoHoB 1,2 MdB u MakcuManbHO#M

AKIUAM C MHOTOYACTHYHBIM KOHEUYHbIM CO- MOIIHOCTBIO Tyuka 60 kBT. BosmoxHble npu-

MCHEHHS: MATCPHANIOBE/ICHHE, PalHalliOHHAs
CTOSIHUEM (C BBUIETOM 10 7 HYKJIOHOB) w PATHATMOHETI TDOTPCCHL B MPOMEIT-
MU, PaTHAllOHHD!

JICHHOCTH, CTCpUIIN3aLs, NE3UNHCCKIN

Ha yckopurensix, coznannbix B HUMA®, nomydeHsl pe3ysbTaTbl MUPOBOIO
YPOBHSI: OOHapy’keHa MPOMEXYTOUHas! CTPYKTYpa TMI'aHTCKOTO JUIOJIBHOTO Pe30-
HAHCa CPEIHNX U TSDKENBIX S/EP; IKCIEPUMEHTAIBHO OTKPBITO KOH(PUTYPAMOHHOE
paclieIyIeHHe TMIaHTCKOTO JAUTONIBHOTO PE30HAHCA; MOJTYyYEHBbl YHUKAIIbHBIE pe-

8

€& COBETCKUN®UBUK Ne2(118)/2016

3yJBTATHI 110 (POTOSAEPHBIM PEAKIMSIM C MHOTOYACTUYHBIM KOHEYHBIM COCTOSIHHEM
(c BbUIETOM /10 7 HYKJIOHOB); BIEPBBIE OIPE/EICHBI MapaMeTpbl W30CITHMHOBOIO
PpacIIeIUIeH s THTAaHTCKOTO PE30HAHCA.

Lentp nanubix dorosinepHbix sxcriepumenToB HUMS®D — yyactHHK Mex-
IYHAPOJHOW CeTH HEHTPOB sihepHBIX HaHHBIX MAT'ATO — 3anmmaercs obOpa-
0OTKOI1, aHAJIM30M M PaclpOCTPaHEHNUEM JJAHHBIX 110 PEAKLHUsM I0]1 AeHCTBUEM
(OTOHOB HM3KUX W CpeqHHX >Hepruid. B LleHTpe co3maHbl M MOIAEPKUBAIOTCS
¢ynkuronupytomue B MurepHer (cdfe.sinp.msu.ru) 6a3sl JaHHBIX, COJepKa-
K€ MOJIHYI0 MH(OPMAIHIO 000 BCEX M3BECTHBIX aTOMHBIX SIIPaX M OrPOMHOM
KOJIMYECTBE SACPHBIX PEAKIHMIA MO JCHCTBHEM (POTOHOB, HEHTPOHOB, 3aPSKEH-
HBIX YaCTHIL U TXKEIBIX HOHOB.

[Tpu uccnenoBanny paccessHUsl 4acThl] MOHOKpUcTamiamu B HUMS® b0
OTKPBITO HOBOE (PU3MUECKOE SIBIICHUE, IMOJIyUMBIIEee Ha3BaHHE «dPQEKT TeHei»:
IpH 00JIy4EeHNH MOHOKPHCTAJLIOB IIOTOKOM YCKOPEHHBIX SIIEPHBIX YacTHIL B YIJIO-
BBIX PACHPENEICHUSAX PACCESHHBIX YAaCTUL] U MPOLYKTOB SAEPHBIX PEaKLUil MOsB-
JISIFOTCSL XapaKTepHbIE MUHUMYMbI HHTEHCHBHOCTH (TE€HH), KOHTPACTHO BOCIIPOU3-
BOJIIIME CTPYKTYPY KPUCTA/LIA. DTO OTKPBITHE MOCITYKHUIO TOMYKOM SISl LIETI0r0
HanpaBieHus B GHU3UKE B3AaMMOJCHCTBHS H3IIYyUYSHHH C BEILECTBOM — (DH3UKU OpH-
eHTaoHHBIX dQdexroB. Cpenn oOHapyxeHHsix B HUMSI® sBnenwi, TecHO cBS-
3aHHBIX C «3(Q(HEKTOM TeHei», — BO3pacTaHHe BBIXOJA SACPHBIX PeaKUUid NpH Hc-
M0JIb30BaHUU MOHOKPUCTAJUTMUECKON MUIIEHH, OXJIAXKACHUE WIN HarpeB HOHHOIO
Iy4Ka IpHU KaHAIMPOBAHWH, HYJICBbIE SHEPIETHUECKUE MOTEPU MPH CKOJB3SIIEM
JBIKEHUU IPOTOHOB OTHOCUTEIBHO MOBEPXHOCTU U30JATOPA.

IIpu ucnonpzoBannu «3dpdexra Tenein» B HUMSAD pa3Buthl MHOTOUHCIICH-
HbIC METOJIbI AMArHOCTUKU CTPYKTYPBI U COCTaBa KPpUCTAJIOB. Cpe}m HHX — MCTO-
Jb1 pe3ep(OPIOBCKOTO M SIAEPHOTO 0OPaTHOTO PACCESTHUS, METOJ| CIIEKTPOMETPHHU
paccesHHs MOHOB CPeIHMX SHEpruil, MeToauka sifep ornaur. COBMECTHO C KaHa-
JIMPOBAHMEM HOHOB B KPHCTAJUIAX 3TH METObI AKTUBHO MPUMEHSIOTCS JUIS aHAIU-
3a CTPYKTYPHBIX 1 KOMIIO3UITMOHHBIX CBOMCTB TOHKHX TIPUITIOBEPXHOCTHBIX CJIOCB
1 MHOTOCJIONHBIX CTPYKTYp B pa3indHbIX oOmacTix. Ha mx ocHoBe B MHCTHTYTE
ObLT pa3paboTaH psiJi HOBBIX MOAXOJIOB JUISl U3YUEHHs] IPOCTPAHCTBEHHOM JIOKaJIH-
3aIMH IPUMECHBIX aTOMOB B PEIIETKAaX HOIYTPOBOJHUKOBBIX KPHCTAILIOB.

Oddext TeHel u Me-
TOJ HW3MEpPEHHs JJIu-

TENBHOCTH  SICPHBIX % 51 s / . 1 0
peakuuii ¢ MOMOIIBIO EY] 745 & - &
sdpdekra TeHeit: a — 5% s’a‘? ” 29 _;_69‘
HamnpaBleHue Tagaro- gt Q \ onstl Bos &

[IMX YACTHII, \J — yroJ 0; : g atoms g :

BBUIETA NPOLYKTOB Pe- O‘E/ B . - Eosl =

aKIUM  OTHOCHTEIBHO oo .. Gre” L
KPUCTAIUTMYECKO OCH; 0[_' @ e 02 4=

3aBUCUMOCTb  BBIXOJ1a o/ng i g

peaKInH OT yTia Projectile . @11 @ 01 w"ig 03
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s Ha ocHose otkpeitoro 8 HUMA®D

«a¢dexra TeHel», CBA3aHHOTO C MPO-
XOXKIAEHHEM OBICTPBIX HMOHOB depe3
KPHCTAILIbI, NPEIUIOKEH HOBBIM METO[
W3MEpPEHHsT  BPEMEHH  IPOTEKaHWUs
AJIepHBIX peakiii B auanasone 10—
10", o6HapyxeHO Hen3BeCTHOE paHee
(u3HIecKoe SBICHNE AOTIOIHNUTEIEHON
BPEMEHHOM 3aJIep’KKH B KaHaie Jese-
HUs1, 00YCIIOBJIEHHOE BPEMEHEM KHU3HH
BO30Y)KAEHHBIX COCTOSIHUN BO BTOPOit
TIOTECHIUAILHON sSIME.

Beimonnen upki paboT 1o Teopun
TMT'aHTCKUX PE30HAHCOB B sIpax, CO3-
S JlaHa Teopus KJIACTepH3allii U KBa3H-

YIIPYroro BhIOMBaHUs HYKJIOHOB U HY-
Cxema pacrpeaciieHns paciaioB B IIOTCH-
LUATBHOM SIME TSDKEJBIX SIIep C ABYTOpObIM FJIOHHBIX KHaCTeE)OB’ CAMHAA TCOPHH
GapbepoM menenns, I — mmpnna pacriaza  VACPHBIX PEAKIWil M OOBSCHEHBI 0CO-
IO pa3HBIM KaHaIaM OEHHOCTH TSKENOrO KJIACTEPHOTO pac-
najia CpeaHUX U TSOKENBIX Amep.

B pamkax enuHOI TeOpUM NPsIMBIX U PE30HAHCHBIX MPOLIECCOB B3aUMO/IEIHCT-
BUSI YAaCTUII U U3JIyUEHHs C aTOMAaMH U SIIPAMH MOTy4YEHbI IIPUOPUTETHBIE PE3YITb-
TaThl, KACAIOIIUECS CTPYKTYPbI CUCTEMBI M MEXAHU3MOB IIPOTEKAHUS PEAKIINH.

[IpemioxeH u pa3paboTaH METO KBa3HYNPYroro BHIOMBAHHUS SJIEKTPOHA
3JIEKTPOHOM BBICOKOI 3HEPrUH U3 aTOMOB, MOJIEKYJI ¥ TBEPAOTEIbHBIX IJIEHOK,
KOTOPBIH OBUI IIMPOKO PEAIM30BaH BO MHOTHUX sIJIEpHO-(PHU3NYECKUX J1abopaTo-
pusiX Mupa.

HccnenoBanbl 0COOEHHOCTH B YIPYIOM pacCesHUU U TOJIIPU3ALMN MPO-
TOHOB HHM3KHMX M CPEIHHX HEPTHH SIpaMH, YTO TO3BOJIMIIO JaTh HOBOE OOBsIC-
HeHre u3oTonudeckomy 3¢ ¢dexry B paccestunu npotoHoB. B HUMA®D Teopern-
YecKn pa3paboTaH M HKCIIEPUMEHTAIbHO PEIN30BaH MPUHINIHNAIGHO HOBBIN
METOJI OIPENENICHNS] XapaKTEPUCTHK OPUEHTAIIMOHHBIX XapaKTEPUCTUK BO30Y-
MKJICHHBIX SIJIEp — MPOJYKTOB SJAEPHBIX PEakinil. DTOT METOJ[ OCHOBAaH Ha M3Me-
PCHUU YITIOBBIX KOPPEISIIUI MPOAYKTOB PEaKIMU B Pa3HBIX IUIOCKOCTSX UX pe-
THCTPALMH, YTO TO3BOJIMIO MOTYYHUTh KOMIUIEKC HOBBIX 3KCIEPHUMEHTAIBHBIX
JAHHBIX JJIS JIETKUX SAEp U BIEPBBIE ONPEASIUTh UX MOISIPU3AMOHHbBIE XapaK-
TEPUCTHUKH.

YcnemHo passuBatotcst B HUMSI® uccnenoBanus B 00J1acTH B3aUMOJICH-
CTBHS M3JIy4EHHs C BEIIECTBOM C HCIIOJIB30BAHUEM SJCPHO-(DU3UUECKUX METO-
JoB. K HuM otHOCATCS:

* W3ydYeHHE B3aMMOJCUCTBHS YCKOPEHHBIX MOHOB C BEIIECTBOM, HEYII-
PYTHX M YHOPYTHX CTOJIKHOBEHHH OBICTPBIX MOHOB B Pa3JIMYHBIX Cpeliax; paspa-

—
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00TKa METO/I0B MCCIICIOBAHUS ¥ AUATHOCTHKH TOHKOIUIEHOYHBIX ¥ MHOTOCJIOH-
HBIX T€TEPOTre€HHBIX CTPYKTYpP, MOBEPXHOCTHBIX 3AIUTHBIX M YHIPOUHSIOMIMX
cI10€B Ha MeTaJlIax U CINIaBax;

*  W3ydYCHHE B3aUMOJCHCTBUS CHHXPOTPOHHOIO, JIA3EPHOTO U pagrovac-
TOTHOTO M3IyYCHHH C BEUIECTBOM; pa3padOTKa W W3yUeHHE CBOWCTB TBEPO-
TEJIBHBIX JIa3€POB, CO3JaHHE BBICOKOYYBCTBUTEIHHBIX MAarHUTOMETPOB C OITH-
YeCKON HaKaYKOM;

* H3y4yEHHME BO3ACUCTBUIM MOHU3HPYIOIIMX W3IYUYEHHUI Ha MaTepuaibl U
YCTPONCTBA KOCMHUYECKONM TEXHUKH U IPOMBIIIJICHHBIX YCTAaHOBOK;

*  UCCICIOBaHUE BO3JICHCTBHS U3JTyUYCHUI HA OUOIIOTHUECKUE OOBEKTHI.

YcraHOBKA 110 YCKOPEHHIO KIIACTCPHBIX HOHOB

DKcrepuMeHTalbHast 0a3a Ui TMPOBECHHS HUCCIICAOBAHUIA BKIIFOYACT yC-
koputenu HUMSA®; nonnsiii ummiantatop HVEE 500, ycranoBky 1o yckope-
HUIO KJIACTEPHBIX HOHOB; MAaCC-MOHOXPOMATOPHI; CIICIHAIH3NPOBAHHBIE MOHO-
XpOMAaTOPBI; YCTAHOBKU U M3y4YeHHs BO30OYKICHUS JTIOMHUHECHEHINH B IIIH-
pOKOI O0JIACTH CHEKTpa, YCTAaHOBICHHBIE HA POCCUHCKUX CHHXPOTPOHAX; CHC-
TeMy Koier] ['eIpMrospia M THIIOMAarHWTHBIE KaMephl; CKAHUPYIOIIHAE 3JIeK-
TPOHHBIE ¥ ATOMHO-CUJIOBBIE MHKPOCKOIIBI; CIIEKTPOMETPHIO KOMOHHAIIMOHHO-
IO ¥ HOHHOTO PacCesHusl.

B pesynbrate BbinonHeHHBIX Ha yckopuTensix HUMAD skcniepuMeHTOB MO
B3aMMOJICHCTBUIO HOHOB C TBEPABIM TEIOM OBUTH YCTAHOBJICHBI OCHOBHBIC 3aKO-
HOMEPHOCTH U OCOOCHHOCTH B CCUCHHUAX OJTHOKPATHON M MHOTOKPATHOW HOHH3A-
WY U TIepe3apsIKu OBICTPHIX MOHOB M aTOMOB. [Ipy MCCIeOBAaHUN OTpPasKCHUS
MeEJIJICHHBIX MOHOB OT ITOBEPXHOCTH KPUCTAIUIOB BIICPBBIC OBLT OOHAPYKCH PSII
CIJIBHBIX OPUCHTAMOHHBIX 3((EKTOB — HarpuMmep, Y3PQeKTs TBYKPaTHOTO pac-
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cesiHMsl M MOHHOHU (oKycHpoBKH. Ha ocHOBe M3ydeHus! OTpayKeHHUs HOHOB OT TO-
BEPXHOCTEH ¢ HEYNOPsI0YEHHBIM PacIoNOoKeHHEeM aToMOB Teopetnkamu HUM-
AD Opumm pa3paboTaHBl U aPOOMPOBAHEI TEOPUH MHOTOKPATHOTO PACCESHHS
HOHOB ITOBEPXHOCTAMHU TBEPIBIX TEJI, YTO CIIOCOOCTBOBAJIIO CTAHOBJICHHIO H Pa3-
BUTHIO CLIEKTPOMETPUH PACCESHHBIX HOHOB CPEIHEH 1 HU3KOH SHEPrUH.

Cpemannoe B HUMSD or-
KpbITHE  aHW3OTPONUH  HOHHO-
SNIEKTPOHHON SMHCCHM MOHOKpH-
CTAUIOB BMECTE C JPYTHMH OOHa-
PYKEHHbIMH OPHUCHTAIITMOHHBIMH
adhekTamn B3aMMOICHCTBISI HOHOB
C KPHCTaJUIaMH JIETJIO B OCHOBY OJI-
HOTO W3 BaXHBIX HAIPABICHUNA pa-
JMAIMOHHOHN (DIB3UKH TBEPABIX TEIL
DTO OTKPHITHE A0 BOMOXKHOCTP
Pa3BUTHS METOIOB HEMPEPHIBHOTO
KOHTPOJISI PaJIHAIlMOHHBIX Je(eK-
TOB B TBEP/IBIX TENAX, a TAKKe KOH-
TPOJIS OpPHEHTALMA MOHOKPHCTAII-
JIOB, B YHaCTHOCTH, B TCXHOJIOI'MU U3~
TOTOBJICHHUSI  TOJTYTIPOBOTHUKOBBIX
YCTPOWMCTB ~ METOJOM  HOHHO-
JIy4EBOTO JICTHPOBAHNSL.

COBMECTHO C HWHCTUTYTaMH
PAH B HUUA® npoBomutcs u3y-
YEHUE BO3ACHCTBUS M3IyYEHUH U
THIIOMATHUTHBIX YCIIOBHI Ha OWO-
JoTIdecKkre 0OBeKTHL B pesynbrare
BBINIOJTHEHHBIX HCCIIEIOBAHHUI CO3-
JaHBl HOBBIE THIIBI JIO3UMETPOB
KOCMHYECKON paialii, OIyIeHBI
B@KHBIE JTaHHBIE UL IIPOrHO3UPO-
BaHMS 0E€30MaCHOCTH  SKHIIKeH
KOCMHYECKUX KopaOieil mpu Mex-
IUTAHETHBIX NEPENETAX.

Ilpu cozpanuu HUUAD MI'Y
TaKOTO MOHATHS, KaK (PU3UKA BEI-
COKHX DJHEpruif, BOOOImEe HE Cy-
IECTBOBAJIO, TIOCKOJIBKY HE Cy-
LIECTBOBAJIO YCKOPUTENEH, CIIO-
COOHBIX Pa30THATH YACTHIIBI 0
HoHHBIN UMILTAaHTATOP AJIS1 UCCIICAOBAHUS pa- ~3Hep1“1’1171 xora Opl 100 MbsB
JUALMOHHBIX BO3ICHCTBUH Ha MaTEpHUaIbl HykIoH. OfHaKo B HACTOsIIEE

U DJIEMEHTBI JJIEKTPOHUKH BpEMsS UMECHHO (1)1/131/11(8. BBICOKHUX
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SHEPruil SBJSICTCS OMHUM M3 HanOoyiee OBICTPO M MPOMYKTHBHO pPa3BHBAIO-
LIUXCS] HAyYHBIX HAIIPaBICHUH.

OcHOBHas 337a4a 3TOT0 HAIPABJICHHUS — IOJIyYCHHUE YHHKAIbHBIX CBEJC-
HUi 0 (yHIaMEHTAIBHBIX CBOWCTBAX MATEPUU HA PACCTOSHHAX 1010 cm
u meHee. B HUMA® uccnenoBanns nmo Gu3nKe BRICOKUX YHEPTHH € UCIOIB30-
BaHWEM ycKopuTelnel Hadamuch B 1960 X romax 1Mo WHHUNIHATHBE W ITUPOKON
noaaepxkke akanemukos C.H. Bepnosa u A.A. JloryHoBa. OTpoMHYIO pojib B
CTaHOBJIGHHUH M Pa3BUTUM 3TOr0 Hay4Horo HampasieHus B HUMS® ceirpamm
npogeccopa B.I'.IlleBuenko, [1.d. Epmosos, B.C.Myp3un u JI.U.Capsruesa.

OCHOBHBIE HalpaBlICHUs] UCCIENOBAaHUN B (DU3MKE BBICOKHMX JHEPIUil B
HUMAD:

*  pa3paboTKa TEOPETHYECKHX Mojeiel (yHIaMEeHTAJIbHBIX B3aMMOAEH-
CTBUH 3JIEMEHTApHBIX YaCTUL HA OCHOBE CYNEPCUMMETPUUYHBIX TEOPUH, TEOPUI
B IIPOCTPAHCTBE C JOMOJHUTEIHHBIMU H3MEPEHUSIMH U TEOPHHU CTPYH;

* OSKCHEpHMEHTAIbHBIC HCCIEIOBaHMI MO (QHU3MKE THKEIBIX KBApKOB U
JIEKTPOCIIA0bIX B3aMMOJICHCTBH, 110 MOUCKY HOBBIX YacTHIl M HOBBIX (yHpa-
MEHTAJILHBIX BB3aUMOJICHCTBHIA;

* OKCHEPHUMEHTAIBHOE U TEOPETUYECKOE HCCIIEJIOBAHUE CTPYKTYpPBl U
9BOJIIOLUH 3IPOHOB B 9KCTPEMANIBHBIX COCTOSIHUSIX TIPH BBICOKHUX SHEPTHSIX;

* CO3/7aHHE HOBBIX aBTOMATHU3HUPOBAHHBIX METOZOB PacuéToB XapakxTe-
PHUCTHK IIPOLIECCOB M MOJAEGIUPOBAHUS OXKHUIAEMBIX COOBITHH B YCIOBHSX pe-
JIBHOTO SKCIIEPUMEHTA,;

* pa3paboTKa NpOrpaMMHO-aNMAapaTHBIX CPEACTB VIS SKCIIEPUMEHTOB B
(¢u3MKe BBICOKMX O3HEpPruil, pa3paboTka KPEMHHEBBIX MOJIYHPOBOIHUKOBBIX
CEHCOPOB M MX TEXHOJOI'MH MaccOBOTO IPOM3BOJICTBA, CO3/1aHME HOBOW JJIEK-
TPOHUKU CHUTBIBAHUSA CUTHAJIOB,

*  Pa3BUTHC TCIICKOMMYHHKAIIMOHHBIX CETCH Ui OOECIICYCHUS IMOJHO-
LIEHHOTO YYaCTHs YYEHBIX B PA3JINYHBIX MEKAYHAPOAHBIX IKCIIEPUMEHTAX.

OcHoBHast HHGOPMALUS O CTPYKType MaTEPUH Ha MPEAENbHO MabIX J10C-
TH)KAMBIX PacCTOSHHUAX IMOJTydYaeTcsl HA OCHOBE SKCIEPHMEHTOB Ha CBEPXMOII-
HBIX YCKOPHUTEIIX M KoJulaiiiepax 3apspKEHHBIX YacTHI[ C HCIOJIb30BAaHHEM
KpYIHOMAacIITaOHBIX JETEKTOPOB Ul PETHCTPALMK YacTUL], 00pa3yIOIUXCs B
npoueccax croakHoBeHuil. Corpyanuku HUMA®D npuHumaroT camoe akTUBHOE
yuactue B paboTe BeIyNIMX MHPOBBIX KOJUIA0OpAIMid, CO3aHHBIX UISl BBIIIOJI-
HEHHsI SKCIIEPUMEHTOB Ha KPYMHEHIIINX MUPOBBIX YCKOPUTEIISAX:

*  bonwsmoit angponnsiii komaiaep (CERN, IlBelinapus) ¢ s3HEpruei co-
yAapeHui IpOTOH-TIPOTOHHBIX IydkoB 7, 8 U 14 TsB — kommaboparmmu CMS,
ATLAS, LHCb;

*  TPOTOH-aHTHIPOTOHHBIA Koymaiimep Tevatron (FermilLab, CIHA) c
sHeprueit okono 2 TAB — kommaboparms DO;

* ajekTpoH-nporoHHbIi yckopurens HERA (DESY, I'epmanus) c snep-
rueii okoio 300 I'3B — xomradopanus ZEUS.

WHCTUTYT ydacTByeT B 3KCIEPUMEHTaX Ha yCTAHOBKAaX B KPYMHEHMIINX
Hay4HBIX leHTpax Poccun: Uucrutyte dusmku Boicokux sHepruid (IIpoTBuHO),
OO0penMHEHHOM HWHCTHTYTE SJIEpHBIX uccienoBanmii ([ly6ma) m MuctutyTe
TEOPETHUYCCKON U DKCIIEpUMEHTaIbHOM prsuku (MOCKBa).
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B 1995 rony B 3kcnepumente DO Ha xomnaiinepe Tevatron npu akTUBHOM
yuactuu cotpyaankos HUMS®D Obuta oTkpbiTa camas TSKENas W3 M3BECTHBIX
Ha CETOAHAIIHUM I€Hb 3JIEMEHTapHBIX YaCTHIl — TON-KBApPKa — C MacCOH OKOJIO
173 I'»B B mpouecce mapHoro poxaeHues. B 2006 r. Takke Ha Koiutaimepe
Tevatron Ton-kBapk ObLT OOHapYXKeH B OAWHOYHOH MOJie poxKaeHus. Bxian co-
TpynHukoB HHUS® MI'Y B nocTukeHue 3TOro pesyibraTa B 3KCIEPUMEHTE
DO nomyunn MexayHapoJHOE IpU3HAHUE.

JHerexTop
ATLAS
Bonpsmoro
aIpOHHOTO
Kosaiaepa

Peructpanus
pacnajga 4ac-
THIBl  JIETEeK-
TOpaMH
Bosbmioro
aJIpOHHOTO
KoJaiepa
© CERN

B untone 2012 1. B sxciepumenTax obuiero HazHaueHuss ATLAS u CMS na
Bonpiom azpoHHOM KoJutaiizepe Oblla OTKpBITA HOBask yacTuiia — O030H
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Xwurrca. IT0 OTKPBITHE YBEHUYAIO JIBAIIATHIIETHE HAIIPSHKEHHOTO TPYyAa o paspa-
00TKe U cO3aHuI0 JeTeKTOpHbIX ycTaHOBOK ATLAS u CMS, dopmuposanuio ¢u-
3UYECKOIl MPOrpaMMBbl UCCIIEIOBAaHUI, aKTUBHOTO yJYacTHUs B 3aIlyCKe U 3KCIUTyaTa-
LMW JIETEKTOPOB, MPOBEIEHNN (PU3MIECKOr0 aHAM32a SKCIIEPUMEHTAIBHBIX JaHHBIX
OOJIBIIOr0 MEXKIIYHApOIHOTO KOJIJIEKTHBA, B COCTAaBE KOTOPOrO YCIENTHO paboTanu
¢msukn HUMSI® MI'Y. UccnenoBanms 603oHa Xurrca B 20132014 r. 6putn Ha-
IIPaBJICHbl HA MOATBEP)KACHUE COOTBETCTBUS €r0 CBOMCTB mpenckazaHusm CraH-
JIApTHOM MOJeNn B3auMOJEHCTBUI yacTull. bonee TouHble M3MEpEeHUs! CeUeHUH
poxaeHus 0030HAa XWITCAa B Pa3fMYHBIX KaHAIAX MOKA3ajH, YTO €ro KBaHTOBBIE
yrcna (CIIUH ¥ 9eTHOCTB) MOJHOCTBIO cornacytoTcs co CTaHmapTHOW MOJEIBIo, a
BEPOATHOCTH pacmaja Mo pa3IndHbIM KaHaJlaM B LIENIOM COOTBETCTBYIOT €i Ha XO-
poIIeM ypoBHE JOCTOBepHOCTH. Macca 0030Ha Xurrca m3MepeHa ¢ TOYHOCTBIO
myumie ogHoro nportenTa. Corpymanku HUMSA® MIY pabGoTaroT B 3KCIIEpHMEH-
tax ATLAS u CMS c camoro Hauvana (1992 r.). Beut nponenan 3HauMTENbHbIA
00beM paboT Ha Bcex CTaausX MMPOEKTOB, B TOM YUCIIE pa3BUTHE (DH3UUECKOI Mpo-
rpaMMbl U METOJIMKU JKCIEPUMEHTa, pa3paboTKa W MOIJIEp)KKa MPOrpaMMHOTO
obecrieyeHns1, pa3paboOTKa M CO3/IaHHE AHKCIEPHUMEHTAIBHOTO O0OpYyIOBaHUS OT-
JIEBHBIX TOJICUCTEM JIETEKTOPOB, (PM3MUYECKHE W METOANYECKHE U3MEPEHUs B Ce-
ancax Ha BAK, 00pa0oTka u Qu3nyeckuii aHAIN3 JaHHBIX, MOJICPHU3AINS JICTCK-
TOPHBIX TIOJICKICTEM U KOMITBIOTEPHOH MH(PPACTPYKTYPBL

OrpoMHYIO pOJh B IIOCTAHOBKE ¥ MPOBEICHUN 3TUX IKCIIEPUMEHTOB CHITpa-
JI0 KOMITBIOTEPHOE MOJEIHPOBAHHUE TPOIIECCOB POKICHHUS YaCTHI, KOTOPOE BBI-
MOJHAJIOCH C TIOMOIIbI0 paspadborannoro B HUMS® u nomyduBIiero MupoBoe
npu3Hanue makera nporpamMm CompHEP. [lpu aHammse sKCHepUMEHTATBHBIX
JAHHBIX 00 OIMHOYHOM POKACHHH TOI-KBapKa M 0030Ha XWITCa MPHMEHSIINCH
HOBBIE METObl ONTUMU3AIMA U MHOTOMEPHBIE METOJbI BBIJCIEHNSI CUTHANIA U3
(oHa, pa3paboTaHHBIE IPU AKTUBHOM Y4aCTHH COTPYHUKOB HHCTUTYTA.

Teoperukn HUMAD BHecnu 3HAUUTEIHHBIA BKJIAJl B M3yUYE€HUE aAKTyallb-
HBIX 33]1a4 PEISATHBUCTCKOW KBAHTOBOW TCOPHH ITOJIS U (DU3UKU BBEICOKUX SHEP-
ruid. [[Iupoko W3BECTHBI UX PE3YIBTATHI B 0OJIACTH MOCTPOCHUS U Pa3BUTHUS HO-
BBIX MOJieJied U Teopuid 32 pamkamu CTaHAAPTHOW MOJETH.

Jns o6pabotku mH(OpMAIHH, TIOCTYIAIOMIEH OT CBEPXMOITHBIX YCKOPH-
Tenel 3apsbKeHHBIX YacTul, Baepsbie B Poccun B HUMS® MI'Y coBMecTHO ¢
PAOOM HAYYHO-TEXHHYECKHX MPENNpPUATHH cOo3JaHa KOMIUIEKCHAsT CHCTeMa IO
pa3paboTke, MPOEKTUPOBAHUIO, CEPHMHOMY TPOW3BOACTBY W HCIBITAHUIO
O0NBPIINX KPEMHHUEBBIX CIUIOIIHBIX W MHKPOCTPHIIOBBIX IETEKTOPOB. 3a IO-
CJICJIHUE TOJbl OBLIO BBIMYIIEHO W MPOTECTUPOBAHO Oojiee 20 THIC. TaKUX Je-
TEKTOPOB, KOTOPbIE HCIIONB30BAINUCH MPU CO3IAHUU aJIPOH-IIEKTPOHHOIO Ce-
naparopa ais ycraHoBku ZEUS, 37eMeHTOB BEPIIMHHBIX JIETEKTOPOB B yCTa-
voBkax DO, LHCb, CB/I, a Taxxe npu npoBeneHun 3kcrnepumenToB ATIC u
HVYKIJIOH no n3yueHno KOCMHUUYECKHX JIyuell BBICOKHX SHEPTHH.

HUMAD MI'Y Obut 0THMM 13 IEPBOIIPOXO/LEB B co3annu B Poccun ys3-
Jla BBICOKOCKOPOCTHOM TE€JIEKOMMYHHUKALIMOHHON CBSI3U € BBIXOJIOM HA POCCHMA-
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CKHE M MHPOBBIC HAaydHO-00Pa30BaTEIbHBIC CETH C MPOIYCKHONH CHOCOOHO-
CTBIO Ha YPOBHE HECKOJIbKMX ['OUT/C, a Takke B pa3BUTHU CHUCTEMBI pacipeie-
JIEHHBIX MHTEHCHBHBIX BBIUMCIICHUI HA OCHOBE IPUI-TEXHOJIOTHH J1J1si 00paboT-
K{ M XpaHEHUS SKCIEpUMEHTAIbHBIX JaHHBIX C BoNbIIOro agpoHHOro KoJIa-
Jepa. 3HaueHHe 3THX paboT MOXHO C(OPMYJIHPOBATH ClIoBaMH [ eHepabHOTO
qupexropa LIEPH P.-JI. Xoliepa, 4uTo «cucTtemMa Ipuj SIBISETCS OJHUM U3 BaX-
HEHIIMX KOMIIOHEHTOB, 0€3 KOTOPBIX OTKpbITHE 0030Ha Xwurrca ObUIO OBl He-
BO3MOXKHO». 3a mocienuee necsatunerne B HUMS®D BemomaeHo 6onee 10 mpo-
€KTOB Ha CTHIKE WH(POPMANMOHHBIX TEXHOJOTHH M (U3UKU BHICOKMX SHEPTHU.
OTO MOCTaBMIIO WHCTUTYT B P BEAYIIMX POCCHICKIX HAYYHBIX OpTaHU3aIUil
B 00JIaCTH pacmpene’IeHHBIX WHPOPMAIMOHHO-BEYUCIUTEIBHBIX CUCTEM H HX
MIPUMEHEHUH B HAYYHBIX HCCIECTOBAHUAX.

B HUUSD coemectHo ¢ PUAH ObLT cO31aH MEPBBIA B HAIICH CTpaHEe U
OJIMH U3 IIEPBbIX B MUPE KBAHTOBBIM NapaMarHUTHBIA ycunurenb. Ha ocHoBe
9KCIIEPUMEHTAIIBHBIX UCCIIEJOBAaHUN ObLIM Hal/IeHbl HOBbIE MEXaHU3MBI PellaK-
caluy dHepruu. MexaHu3Mbl BO30YKJCHHUS JIIOMUHECIIEHIIMN (DOTOHAMH BBICO-
KHX 3HEPrui ObIIM YCTaHOBJICHBI ISl PA3IMYHBIX IIMPOKO30HHBIX JIUIJIEKTPHU-
KOB. B nccnenoBaHny CHMHTHIUIATOPOB U B pa3paboTKe MX MPUMEHEHUsS B Qu-
3MKe BBICOKMX 3HEpruil (Harmpumep, B Kajopumerpe Ha aerekrope CMS Boub-
II0TO aJpOHHOTO KoIUIaiaepa), B saepHoi pusuke u B meqummae HUW SO 3a-
HUMAET BEIyIIHe MO3UINHA. DKCIEPIMEHTAIFHO OOHAPYKEHBI BOJHA ITOTJIOMIE-
HUS JTa3€PHOTO U3IYYCHUS B 00BEME IMPO3PAYHBIX CPEll M NEPKOIIIUS B TUIOT-
HOH ma3Me JiazepHoro Qaxemna. B uccieoBaHUSIX HETWHEHHONW AMHAMHUKH He-
MIPEPBIBHO JEHCTBYIOIMNX TBEPAOTEIBHBIX JIA3€POB HHCTUTYT 3aHUMAET OJHO U3
BEIYIINX MECT B MHpE.

Mertomamu MeccOayIpOBCKOM CHEKTPOCKOITHMH IPOBEACHBI UCCIICIOBAHUS
UCKYCCTBEHHBIX PaJIMOAKTUBHBIX M30TONOB. Pa3spaboTaH Meron u3MepeHus Bpe-
MEHH KU3HU KOPOTKOXKMBYILIUX COCTOSIHUH SA€p, METOJ U3yUEHUs! YITIOBBIX pac-
IpeAeneHui ¥ Tydell OpUEHTUPOBAHHBIX SAEp IIPU CBEPXHU3KUX TEMIIEpaTypax U
MOJy4€Hb! JAHHBIE O MArHUTHBIX MOMEHTAX HEKOTOPBIX PAJUOAKTUBHBIX SAEP U
CBEPXTOHKHX IOJSIX Ha sApax. Merogamu MeccOay’pOBCKOW CIIEKTPOCKOIIUH
ObUT OOHApykKeH 3(PQPEKT «MArHUTHOTO TIOJABICHUSD DIICKTPHUECKOTO KBAIpy-
TTOJIFHOTO B3aMMOJICHCTBHA B Psi/Ie HHTEPMETAIUTMIECKIX COCIMHCHUH.

B uHCTHTYTE BHiepBbIE B MHUPOBOM MPAKTHUKE CO3JaH (YHKIIMOHUPYOLIHNA
B PEeXUME yNAIEHHOTO JOCTyNa MHTEPAKTUBHBIA y4eOHO-HAYYHBINH KOMILIEKC
Ha 0a3e yHHKaJIbHOTO MECCOAYIPOBCKOTO CTIeKTpoMeTpa. PazpaboTaHHBIA KOM-
IUIEKC o0ecneyrBaeT yAaIEHHbIM TOCTYN KakK ISl CTY/IEHTOB, TaK U JJIs HCClle-
JoBateseld u pa3padoTunkoB. OH MO3BOJISET MPOU3BOIUTH U3MEPEHUS ISl pas-
JIUYHBIX MaTepUaJIOB, BKIIIOYas HAHOMATepHabl, a TAKXKE MPEIOCTaBIAET YHH-
KaJIbHBIE BOBMOXXHOCTH JUISl U3yYEHUsI IPUHIIMIIOB PaOOTHI CIEKTPOMETPA U Me-
TOJIbl aHAIIU3a CTPYKTYPhl MaT€PHUAJIOB B PeXKHUME YJAIEHHOTO JOCTYIIA.

B HUUSI® akTtuBHO BeayTCsl pabOTHI IO CO3JAHUIO paaroQapMareBTuIe-
CKHX TIPEraparoB, MCIIOIb3yEMbIX B PaIHOHYKINAHON nuarHoctuke. Pa3zpabo-
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TaHHBIM B MHCTUTYTE KapIMOTPONHbIN npenapar «Tamius XJIopua» peKOMEH-
JoBaH MunsznpasoM PO k npuMeHEHHIO A7l TUAaTHOCTUKU U OLEHKE TXKECTU
psna 3a0601eBaHMN.

B corpyanuuectBe ¢ kadenpoit obmei suepHON (U3UKK PHU3NIECKOTO
¢daxkynpreta MI'Y B HHCTUTYyTE CO34aH CIHEHUATU3UPOBAHHBIA BeO-CalT
nuclphys.sinp.msu.ru, KOTOpBI CONEPKUT OONBIIOE KOJMYECTBO pazHOOOpas-
HBIX MaTEpPHAIOB U IEKTPOHHBIX PECYPCOB, OPUEHTHPOBAHHBIX HA MOJATOTOBKY
COBPEMEHHBIX CIIELUAINCTOB B 00JIACTH siIepHON (QHU3NKH.

«HcenenoBanue HAHOCTPYKTYp: (DM3UKA, TEXHOJIOTUH, IPUMEHEHHE SIBIIS-
€TCs CaMbIM MOJIOZIBIM HayuHbIM HampasiaeHueM B HUMS® u pasBuBaercs crpe-
MHTENBHO C MCIOJIb30BAHUEM YHHKAIBHOW KCIIEPIMEHTAIBHOM 0a3bl 1 METOIUK
UCCIIeIOBAHUH, Pa3pabdOTaHHBIX VISl SIIEPHOM M aTOMHON (HU3MKH, (PU3UKH T11a3-
MBI ¥ B3aMMOJCHCTBHS H3IY4YEHHH C BEIIECTBOM. OKCIEpPHMEHTalbHas 0aza
BKJIFOYA€T COBPEMEHHOE TEXHOJIOTHYECKOE, JUArHOCTHYECKOE U U3MEPUTENILHOE
000pyIOBaHKE ISl HU3TOTOBJICHHS TBEPIOTEIBHBIX U MOJICKYJISIPHBIX HAHOCTPYK-
TYp U YCTpOMCTB Ha ux ocHoBe: yctaHOBKY KI'-MEIS mis uccrnemoBanus mo-
BEPXHOCTH MAaTEpPHAJIOB, MPHUIIOBEPXHOCTHBIX CIOEB M YJIBTPATOHKUX MHOIO-
CJIIOMHBIX CTPYKTYp; €IMHCTBEHHbI B PoccMM HMOHHO-ITyYKOBBIN 3KCIIEpUMEH-
TaJIbHBIN KOMIUIEKC, MTO3BOJISIOMINI POBOANUTH HEPA3PYyIIAIOINE UCCIICIOBAHNS
HOKPBITHH C pa3pelIeHneM Mo TITyOHHE MopsiKa aTOMHOT'O CJIOST; YCKOPUTENb Ta-
30BBIX KJIACTEPOB, YCKOPSIOIIMHA HOHBI KJIACTEPOB C MACCOM OT HECKOJIBKO COTEH
JI0 HECKOJIBKUX THICSY MacCOBBIX €IMHMII; YCTAHOBKH MAarHETPOHHOTO, MUPOJIH-
THYECKOT0, Ta30(ha3HOro 1 INIA3MEHHO-yTOBOTO OCAXKICHUSL.

OCHOBHBIE HaIlPaBJICHUSA HMCCIEIOBAHUI B 3TOM HAIPaBICHHUU COCTOST B
HCCIIEIOBAaHNN OOBEMHBIX M IOBEPXHOCTHBIX IPOIECCOB B HEPaBHOBECHOMH
HHU3KOTEMIIEpaTypHO# IJia3Me; U3y4eHUH (PU3NYEeCKUX CBOWCTB HAHOCTPYKTYD
SIIepHO-(PU3NYECKUMI METOJaMu; pa3paboTKe HOBBIX METOJOB CHHTE3a HAHO
CTPYKTYPHPOBAHHBIX MaTEPHAIOB, BKIIIOYAs MOJIMMEPHbIE HAHOKOMIIO3HUTHBIC
MaTepHalbl; pa3padOTKe U CO3AaHUHM CEHCOPOB MAarHUTHBIX CIAa0bIX IIOJIEH;
Pa3BUTHHM HOBBIX METOJOB MOHHO-IIYYKOBOTO HAaHO CTPYKTYpHPOBaHHSA M MO-
JuUKaMM MaTepUaJIOB M MX MOBEPXHOCTH, B TOM YHUCIIE M HA OCHOBE ITyYKOB
YCKOPEHHBIX aTOMHBIX KJIACTEPOB; HCCIEIOBAHUHU CIOHCTBIX CTPYKTYp METO-
JIOM HeWTpoHOTrpaduu MOBEPXHOCTH Ha ycTaHOBKax OMSIN.

W3ydenne GpU3NKN HU3KOTEMIIEPATYPHOH ILIa3Mbl, HAIIPaBJICHHBIE HA CO3-
JlaHWe HOBOTO Kjacca NMpuOOpoB (PM3MUECKOH SIIEKTPOHWKH, OBUIM HAdaThl B
HUMAD B 1960-x rr. B 3THX paboTax OTKPHIT U 00BACHEH PU3MUECKHA MeXa-
HU3M Pa3BUTUS IIa3MEHHBIX HEYCTOWYMBOCTEH, BIUSIOIIMX HA MapaMeTphl ra-
30pa3psAgHbIX JIa3€POB, YTO IMO3BOJMIIO CO3JaTh MPUHIUIHNAIBHO HOBBIE THUIIBI
ra3opaspsgHbIX JIa3epoB, BO30YXKIaeMbIX HECaMOCTOSTEIBHBIMH pa3psgaMu.
Pa3paboTky OBIIM yCIEIIHO HCIIONIB30BAaHBl HAa PsAE NMPOMBIIUICHHBIX Mpes-
NpUATUI CTpaHbl. B mocnenHue necsATUnIEeTHs pa3BUBAIOTCS HOBBIE MOAXOIBI B
CO3JJaHUH TUIA3MOXUMHUYECKUX PEAKTOPOB HA OCHOBE NMPOBOJMMBIX HCCIIEOBA-
HHUM 3JeKTPOJUHAMUKH U MIa3MOXMMHUYECKOH KMHETHKH B CIIOKHBIX T'a30BBIX
CMeCsX.
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SKCHepI/IMeHTaHLHHﬁ CTCH/J 1A UCCJICIOBaHUs q)OTOPIHL[yL[PIpOBaHHOﬁ IJ1a3MbI 1
IJ1a3MbI ITIOCTOSHHOT'O TOKa

nna3ma

BY®
pagukanbl  POTOHBI

WUOHBbI

ABTOMaTH3UPOBAHHBIN KOMILICKC IS aHAIN3a 3aPSKCHHBIX U HEUTPAJIbHBIX YaCTHII
IUIa3MBI Ha OCHOBE KBaJPYIOJIBHOTO MAcC-CIIEKTPOMETpPA U aHAITM3aTOPa SHEPT Uil HOHOB

Kpaitae axtyanpHOU 3amadell COBPEMEHHOH SJIEKTPOHUKH SIBISIETCS BHE-
JPEHUE HOBBIX HM30JIUPYIOIIMX MaTepUaoB C yJIbTPAHU3KOW BEIUYUHON -
aneKTpuueckoil nponuaemoctu (ultra-low-k mMaTepualbl), UCIIONB3yEeMbIX IS
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W3TOTOBJICHUS MHOTOCJIOMHBIX MEXYPOBHEBBIX COCIMHEHMH B TEXHOJIOTHAX
CO3JJaHUSI CBEPXOOJIBIINX WHTErPAILHBIX CXEM C TOIOJIOTMYECKOH HOpMOil 32
HM u MeHnee. [IpoBoaumbie B HUMSA® uccnenoBanus HampaBiieHbl HA BbISIBIIE-
HHE MEXaHU3MOB 00pa3oBaHus Je(eKkToB B HaHOMOPHUCTHIX ultra-low-k mare-
puanax 1oj BO3ACHCTBUEM HHU3KOTEMIIEPATYpPHOH IIa3Mbl M Pa3pabOTKy TexX-
HOJIOTMH UX 0e3/1eeKTHOro IIa3MeHHOro TpasieHus. B 2012 rogy sti paboTsl
ObUTH TTOAEPKAHBI MEXIYHAPOAHBIM KOHCOpImyMoM SRC, KOTOpPHIi BIIepBHIE
BBIJICNIMJI TPAHT JJIsl NPOBEICHUSI MCCIEJOBAHHWH, OCYIIECTBIISIEMBIX POCCHH-
CKUM Hay4YHBIM LIEHTPOM.

Bosnpiioe BHUMaHHE yIENseTCs TEOPETHYECKUM M IKCIEPUMEHTaIbHBIM
HCCIIEIOBAaHUSAM TIPOLIECCOB 3JIEKTPOHHOTO TPAHCIIOPTa B HAHOCTPYKTYpax, CO-
JIepIKaIMX CBEPXIPOBOJSIINE, HOPMaIbHbIE U (DeppOMarHUTHBIE MaTepUabl.
Kombunammst >¢pdexra xozedcona ¢ 3hpdhekroMm KBaHTOBAHUS MAarHUTHOTO
MOTOKAa B 3aMKHYTBHIX CBEPXIIPOBOJIINX KOHTYPaX OTKPHIBAET BO3MOXKHOCTh
CO3JJaHUSI BBICOKOTOYHBIX CBEPXIPOBOMASIINX KBAHTOBBIX MHTEP(PEPOMETPOB H
YCTPOMCTB CBEpXOBICTPOil 00paboTkn WMHopManuu. Pa3BuBaercs HOBoe Ha-
IIPaBJIEHHE — CBEPXIPOBOJHHMKOBAs CIIMHTPOHWKA, HAayKa YIPaBICHHS Iapa-
METpaMHu CBEPXIPOBOJIHUKOBBIX YCTPONCTB MOCPEACTBOM HU3MEHEHHs MarHHT-
HOTO COCTOSIHHS BXOJSIIUX B X COCTaB ()eppOMarHUTHBIX KOMIOHEHTOB. Pa3-
pabaThIBaIOTCS U MCCIIEAYIOTCSl OpUTHHAJIbHBIE HAHOpPAa3MEpHBIE YCTPOICTBa, B
KOTOPBIX TPAHCIIOPT TOKAa W XpaHEHHE MH(OPMAIMH OCYLIECTBIISETCS OTAECTb-
HBIMH 3JIEKTPOHAMH («OJHOAIEKTPOHUKA») — HPOTOTHUIIBI OYAyIIMX HUPPOBBIX
1 aHAJIOTOBBIX YCTPOMCTB KBAaHTOBOH 3JIEKTPOHHUKH, OMOMOJICKYJIEPHBIX aHAJIN-
3aTOPOB, PEAUTU3YIOTCSI OPUTMHAIIBHBIE METO/Ibl U3TOTOBJICHHS M HCCIICA0BAHUS
HaHOCTPYKTYP IIUPOKOTO Kilacca.

AKTUBHO BeIyTCs HCCIIEAOBAHUS IO CO3JAHUI0 HAHOCTPYKTYpP W HaHO
CTPYKTYpHpoOBaHHBIX MarepuanoB. B HUMS® paspaboran HOBBINH MaTepuan —
HAHO KPHCTAIMYECKHH rpadut, 00Jagalomuil YHUKAIbHBIMA aBTO3MHCCHOH-
HeIMH cBoiicTBamMH. CO3/1aHHBIE Ha €r0 OCHOBE aBTOIMUTTEPHI 3HAYHUTEIIHHO
MIPEBOCXOMAT JyYIINE MUPOBBIE aHAJIOTH HA OCHOBE aIMa30IMOA00HBIX IIIEHOK
U YIJIEPOJIHBIX HAHOTPYOOK. VX OT/IMYalOT BBICOKash CTaOMJIBLHOCTH pabOTH,
OoJIpIINE BENUYMHBI IUIOTHOCTH SMHUCCHOHHBIX TOKOB, HU3KHH YPOBEHb IIyMa,
PEKOPIHBIA pecypc padOThl B IIMPOKOM IMana3oHe BaKyyMHBIX ycioBuil. Oc-
HOBHBIE HAIIPABJICHUS [IPUMEHEHHSI MaTepualia BKJIOYAl0T CO3AaHIE CEMEICTBa
PEHTI€HOBCKUX TPYOOK Pa3IMYHOTO Ha3HA4YeHUs, MPUOOPOB BaKyyMHOH 3JeK-
TPOHMKH, HKOJIOTHYECKH YUCTBIX MCTOYHUKOB CBETA, KATOJOB-KOMIIEHCATOPOB
MIOJIOKUTEIBHOTO 3apsijla MOHHBIX ITyYKOB JUISl MCIOJB30BaHUS B AIIEKTPOpa-
KETHBIX JIBUTATENSIX HA MaJIbIX KOCMUYECKHUX aIlnaparax.

Pa3BuBaroTcs METOIMKM CHHTE3a MACCHBOB BBHICOKOKa4E€CTBEHHBIX MHOT'O-
CJIOWHBIX YTJIEPOJHBIX HAHOTPYOOK B IIa3M€ TJICIOMIETO pa3psAa U ¢ MOMOLIBIO
MTUPOJIUTHYECKOTO TazodazHoro ocaxaeHus. [lorydeHHbIE MacCHBBI OPHEHTH-
POBAHHBIX YITIEPOAHBIX HAHOTPYOOK MCIOJB3YIOTCS NP CO3JAHUU HOJIUMEp-
HBIX HAaHOKOMIIO3UTOB C IIEJIbI0 IOJyYSHHs] HOBBIX MaTepUalioB C BHICOKMMH
(YHKIIMOHATBHBIMH @aHU30TPOIHBIMU XapakTepucTukamMu. C MoMOIIp0 MeToaa
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MarHeTpOHHOTO HAIBUIEHHS CO3AI0TCSI MHOTOCJIOMHBIE CIUH-ANOJHbIE HAHO-
CTPYKTYPBI, KOTOPBIE MPEAIOIaraeTcs NCI0JIb30BaTh B KAUECTBE BBICOKOUYBCT-
BUTEIIBHBIX CEHCOPOB MArHUTHBIX TOJIEH.

AKTHBHO DPa3BUBAETCSi MHOTOMAacIITa0HOE KOMIIBIOTEPHOE MOJIEIMPOBa-
HHE TIPOLIECCOB, MPOUCXOIAIINX B HAHOCTPYKTypax. s 9TuX 3a1a4 npuUMeHs-
IOTCSI KaK CaMOCTOSITEIbHBIE ITPOrpaMMHbIE pa3paOdOTKH, TaK U COBPEMEHHbIE
KpymHble mporpamMMHble koMmiuiekchl (Vienna Ab Initio Software Package,
Accelrys Materials Studio u ap.).

HUUSD 661t co3nan u octaéres yueOHOM 0a30i OTHENCHUS sSAepHOH (hu-
3ukn (OSD) dusuueckoro pakyiasrera MI'Y. Exeronno Ha OSI®D obyvarorcs
oko1o 350 crynenToB u 90 acnupanToB. CTyJeHTaM CTapUIMX KypCcOB M aclH-
paHTaM €KETOIHO YMUTAETCS OKOJIO CTa CIIEIKYPCOB, K YTEHHIO KOTOPBIX, ITO-
mumo npenoxasareneii OSA® n corpynaunkos HUMS®, npusiedeHs! coTpyn-
HUKH BEIyIINX poccuiickux nHCTHTyTOB: OV, NUDBJ, VAN PAH n npyrux
aKaJleMUYECKUX U BEIOMCTBEHHbIX MHCTHTYTOB. Ilopsimka 70% acnmpaHTCKuX
Y TUILIOMHBIX pabOoT BBIMOIHIETCS B HAyUHbIX noapasnenenusx HUUSD.

3a 70 ger OSI® u HUUSID moarorosiaero okoio 6000 criernaancTos.
Cpenu Hux 2 akanemuka u 6osiee 20 uwieHoB-koppecnonnenroB AH CCCP u
PAH. Breinyckauku OS® BHecnn nOCTOWHBIN BKIAJ B CO3/IaHHE SAEPHOTO ac-
MEKTa PAaKEeTHO-SJEPHOTO LIMTA CTPaHbI, BCECTOPOHHEE pa3BUTHE (yHIAMEH-
TaJIBHBIX UCCIIEOBAHNH B 001aCTH siiepHON HU3KKH, pU3NKM KocMoca, GU3UKH
BBICOKHX SHEPruii, aTOMHON (PH3MKN, HAHOPHU3HUKH, KBAHTOBOH 3JIEKTPOHUKH.

HUUAD u OAD — eaunblii HayyHO-NEAArOrMYECKU KOJIJIEKTUB. 3aBe-
nytommM OS® seasercs nupexrop HUMAD npodeccop M.U. [Tanaciok. OSAD
o0penuHseT 8 Kadeap: KBAHTOBOW TeOpHH U (PU3UKH BBHICOKHX dHEpruil; pusu-
KU 3JIEMEHTapHBIX YaCTHIl; (PU3UKH KOCMOca; OOIIeH saepHoi GU3UKN; HU3UKA
ATOMHOTO $1/Ipa ¥ KBAHTOBOW TEOPHHU CTOJIKHOBEHMIT; HelTpoHOrpadum; GrU3nKu
YCKOpHUTENeH U paJinalliOHHON MEIUIMHBI; aTOMHOM (GU3MKH, PU3KUKHU T1a3MBbI
U MHKPOAJIEKTpOHUKH. OOCYyKIEeHNE pa3HbIX aClEeKTOB y4eOHOIo mpouecca Ha
kadenpax Otaenenust sinepHON (U3UKH SIBISIETCS «IEKYPHBIM» BOIPOCOM Ha
3acenanusix Yuénoro copera HUMA®D u Ornenenus snepHoii dpusuku pusdaka
MI'Y. B cocraB coBeTa BCer/ia BXOIMIN U BXOMIAT NPEACTaBUTENN BceX Kadeap
OS®. Tpynuo npencraButh Oosee 3PPEKTUBHYIO TUIOLIAKY VISl JUCKYCCHH U
MIPUHATHS PELICHUH N0 aKTyaJlbHBIM BOIpocaM ydeOHoro mpouecca Ha OSD,
yeM 3acenanus Yuénoro copera HUUAD® u OAD, rae yuéusie HUMAD u co-
TpyanukH Kapenp OSID npucyTCTBYIOT «Ha paBHBIX).

Yuebnsre naboparopun HUMSAD mpencraBnsior coboil yHUKaIbHBIE Ha-
YYIHO-00pa30BaTeNbHBIE KOMIDIEKCHI, BKIFoJaromie B cebs okomo 100 peains-
HBIX 9KCIEPHMEHTAIBHBIX YCTAHOBOK, OCHAIEHHBIX COBPEMEHHBIMH 3JIEKTPOH-
HBIMH M KOMIIBIOTEPHBIMU CpPEICTBAMU 00pabOTKU M OTOOpaxkeHus: HH(pOpMa-
iy, B otianune ot pusHyecKux NpakTHKyMOB OOJIBIIMHCTBA POCCUMCKUX YHH-
BepcuteToB B npaktukymax HUMS® crynenTsl paboTaioT ¢ pealbHbIMU 00b-
eKTaMH sIJIEpHO-(PU3NYECKUX HMCCIEAOBAHUI (CIEKTPaIbHBIMU U PaAMOAKTUB-
HBIMM MCTOYHUKAMH, JIa3epaMH Pa3IMYHBIX THUIOB), a TAK)KE€ UMEIOT BO3MOX-
HOCTb BBITIOJIHATE J1a00paTOpHBIE pabOTHl HA YCKOPHUTENSX MHCTHTyTa. Kpome
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cTyzeHTOB (usndeckoro ¢axynsrera MI'Y B nocnenHue rossl Ha 0ase MpakTu-
KYMOB TIPOXOJT 00y4eHue cTyaeHThl KocTpoMCKOro, YIIBSTHOBCKOTO U APYTUX
YHUBEPCUTETOB.

JlaGopaTopHBIH KOMIUIEKC «SlnepHast 2IeKTPOHUK

bnaronaps BeIIENEHUIO 3HAYUTENIBHBIX CPEJCTB YHUBEPCUTETOM U MHCTH-
TYTOM 3a IOCJIE[HME Tojbl ObUla IPOU3BEJEHA MAacIITaOHas MOJAEpHM3ALUSL
npaktikymoB HUUS® u npuoOpereHbl HOBBIE COBPEMEHHBIE DKCIIEPUMEH-
TaJlbHbIE YCTaHOBKHU: yazep Ha «YAG-Nd», DIIP-criekTpomerp, KpHOTEeHHBIN
TepMaHUEBBIH JETEKTOP, CHMHTHULIIMOHHBIE M UYEPEHKOBCKUH JIETEKTOPHI
KOCMHUECKUX u3aydeHuil. B pamkax peanusyemoii ITporpammsl pazsutus MI'Y
OBLT cO31aH Ja0OPATOPHBIA KOMIUIEKC «SmepHas snekTpoHnkay Ha 10 pabounx
MecT. B HacTosimee Bpemsi B MPakTHKyMax MCIOIb3YIOTCS CaMble COBPEMEHHBIE
METOJBI I CHCTEMBI 00pabOTKH Pe3ynbTaTOB (PU3NIECKOTO SKCIIEPUMEHTA.

B xoze peanuzain 00pa3oBaTeNbHOM MPOrpaMMbl YHHKAJIBHOTO KOCMH-
yeckoro npoekta «MI'Y-250» B HUMSI® 6bu1o oprann3oBaHO HOBOE yueOHOE
noapaszesneHue — gaboparopus «KocMudeckuii IpakTHKyM», B KOTOPOIi ¢ CeH-
Ts10pst 2005 rosa Ha4YaNMCh PETYISIPHBIC 3aHATHUS CTYACHTOB Kadeapsl Gpuznuku
KOCMOCa U aCTPOHOMHYECKOro oTeneHus ¢usndyeckoro dakyiasrera MI'Y. 3a-
naun naboparopun «KocMuueckuii mpakTHKyM», OCHOBaHHbIE Ha PeaJIbHOM Ha-
yYHOH MH(OpPMAaLUU CO CIyTHUKOB «YHHUBEPCUTETCKUI-TaThsiHa» W OpYyrux
Hay4HO-00pa30BaTebHBIX AlIapaToB, UCIIOJIB3YIOT B y4EOHOM Ipolecce MHO-
THe POCCUMCKHE YHUBEPCUTETHI.

Yuebnast maboparopusi «KoMIbroTepHbIii Kiace» Obuta opranuzosana B 1990
€ IT. C LEeNbI0 pa3pabOTKU M BHEAPEHUS B YUEOHBIN MPOIECC HOBBIX KOMIIBIOTEP-
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HBIX U MH(OPMAIIMOHHBIX TEXHOJIOTHH, a TaroKe Il 00ecIieueH s JOCTyIa K BbI-
YHCITUTEITFHBIM U TEJICKOMMYHHKAIIMOHHBIM MomHOCTsIM HUMSI® niis cTymeHTOB
u actpanToB OS®. C MoMeHTa co3maHus TabopaTopiy B HEH BeNETCS aKTHBHAS
paboTa Han pa3pabOTKOl W BHEAPEHHEM HOBBIX KOMIMBIOTEPHBIX TEXHOJOTHH B
o0ydeHHe: y)Ke MHOTO JIET BO MHOTHX POCCHIMCKHX ¥ 3apyOSKHBIX YHHBEPCHTETaX
IIMPOKO HCIIONB3YETCs MakeT o0ydaromux mnporpamm «@Du3mka MHUKpoOMHpa Ha
KOMITbIOTEpe». B HacTosmiee BpeMs peann3yercsi MPOEKT 0 CO3AHUI0 YIeOHBIX
YCTaHOBOK HOBOTO THITA — Y4EOHBIX JTAOOPAaTOPHBIX KOMIUIEKCOB. OTHOCHTEIIHHO
JICIIEBBIC M a0COFOTHO O€30MaCHbBIC YCTAHOBKU-TPEHAKEPHI, BKIFOUAIOIINE B CeOst
YIIPaBJISIEMYIO MOJIEb peabHOro Mprubopa, OOIMPHYI0 06a3y IKCIIEPUMEHTAIIBHBIX
JAaHHBIX, MMOJTYYCHHYIO Ha COBPEMCHHBIX HCCIICAOBATCIIBCKUX YCTAHOBKAX U IIPO-
rpaMMHOe oOecrieueHure [UIsl YIPaBJIeHUs MPUOOpOM M MaTeMaTHuecKoi 00paboT-
KU Pe3yJIbTAaTOB KCIIEPUMEHTa, yXKE CEro/lHsl padoTalOT B aTOMHBIX IPAKTUKYMax
MHOTHX KJIACCHYECKNX, TEXHMYECKHX U IeJJarorM4eckux yHuBepcureToB Poccum.
Ha 6a3ze HUMAD ¢yHKmmoHMpyeT mporpaMma MOBBIIICHNS KBATH()UKALNHA 10
Kypcy «/cKycCTBEeHHBIC HEHPOHHBIE CETH M TEeHETHYECKHE alropuTMbDy. Ciyla-
TEISIMHA 3TOH MPOTpaMMBI SBJISFOTCS CTICIHAIICTHI CaMBIX Pa3HBIX Mpodeccuii — oT
(M3MKOB U MHYKEHEPOB 10 COTPYAHUKOB OAHKOBCKUX U CTPAXOBBIX CTPYKTYP.

B pamkax HammonansHOro mpoekta «OO0pazoBanue» B 2006 T. Ha Oa3ze
WHCTHUTYTa cO37aH VIHHOBaIlMOHHBIA HayYHO-00Pa30BaTEIbHBINA EHTP KOJUIEK-
THUBHOTO mNojib30BaHusi «KocMuyeckne TeXHOJIOTMH W oOpa3oBanue». LleHTp
npeycMaTpuBaeT pa3BUTHE UCCIIENOBaHUH 10 (PU3MKE KOCMOCA M TEXHOJIOTHU-
SIM CO3J]aHUSI HOBBIX MaTepUalioB JUIsl PaKeTHO-KOCMHYECKOW OTpaciH, a TaKkxKe
MIPOo(eCCHOHANBHYIO TIOATOTOBKY M IEPENOArOTOBKY CHENHAIMCTOB B KOCMH-
YecKo 001acTH, BKIIIOYAIOUIYI0 B ce0sl Kak M3ydeHHe (PU3MKH KOCMHUYECKOTO
IIPOCTPAHCTBA, TaK M HCIIOJIb30BaHNE MH(OPMAINH, MTOJy4aeMOil ¢ KocMuye-
CKMX alMapaToB, Ui TEXHUYECKUX, TeO(PH3MUECKHX, ACTPOHOMHUYECKAX U
HUHBIX UCCIIEOBAHUMN.

B [y6re netictByer Mexdaxynprerckuii Leatp MI'Y «Crpoenue BemiecT-
Ba M HOBbIE MaTepUaJIb», YUpeaAuTensiMu kotoporo sisisitorcst HUMS®, duzunde-
ckuil ¢akynbrer, hakynbreT Hayk o Marepuanax u OUSUN. Lentp coznan ans
OpTaHM3aINX IENIEBOI MMOATOTOBKH CTYICHTOB, ACHHPAHTOB U TOBBIIICHHUS KBa-
J'II/I(l)I/lKaL[l/Il/I CIICHUAIMCTOB 110 HAIlpaBJICHUIO ((HCCHC}IOBaHI/IH KOHJACHCUPOBaH-
HBIX Cpe si/IepHO-(DU3MIECKMMHU MeTolaMK (TBEP/IbIE Tella U KUKOCTH, XUMUYe-
CKHE COE/IMHEHHMS M PEaKI11, ONOJIOTHYECKHE OOBEKTHI, HOBBIE MaTEPUAIIBI ).

OpmHIM U3 BaXXHBIX HanpasieHud nesrensHoctd HUUSA® B JlyOHe, roe B Te-
YeHne MHOTHX JjeT Haxomuwics ®umman HUMSD, sensercs co3maHHbId Ha 0ase
Ortzena siiepHBIX UCCIEIOBaHNI MHCTHTYT NPUKOMaHANPOBAHHBIX CTY/IEHTOB, ac-
TMIPAHTOB M CTAXXEPOB IepudepritHpIX By30B. K yueOHOi paboTe He0OX0AUMO OT-
HECTH Y OATOTOBUTENbHBIE Kypchl MI'Y, KOTOpEIE y)Ke OMMHHAIIATE JIET YCIIeI-
HO NISWCTBYIOT Ha 0Oa3e (mimana u CIOCOOCTBYIOT YBEIMUCHHIO Ha (PH3UUECKOM
(bakynbTeTe CTYICHTOB U3 YKCIIA BBITYCKHUKOB JIyOHEHCKUX HIKOJL.

HUUAD saBnsercs ogHMM M3 OpPraHU3aTOPOB NPOBEACHUS UYEMIMOHATa
«CanSat B Poccun» cpenu mkonbHEIX KOoMaHI. OCHOBHBIMH 3a/1a4aM{ y4acT-
HUKOB SIBJISIETCSI IPOEKTUPOBAHUE M 3aITyCK MUHH-CITyTHHKOB C Pa3paOOTaHHOH
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CHELUAJIBHO U1 3TOr0 4YeMmnuoHaTa anmnaparypoil. IlepBbiii demmnuoHaT
«CanSat B Poccum» npomeén B 2012 roxy, cpeau ero y4acTHUKOB ObuIO Oosee
40 xomanp. VIHCTUTYT NpUHMMAET aKTUBHOE Y4acTHUE B OPTaHU3ALUH €XKEroj-
Horo dectuBans HaykH, KOTOpbIi npoxogut B Mockse ¢ 2006 rona. Cotpyn-
Hukn HUMS® paccka3slBarOT O CBOMX MCCIEAOBAHUAX B PA3IMUHBIX 0071aCTSX,
MIPOBOJAT 3KCKYPCHUU 10 3KCIIEPUMEHTAIbHBIM YCTAHOBKAM HHCTHUTYTA, AAIOT
BO3MOXKHOCTh IIIKOJIBHUKAaM ITO3HAKOMUTHCS C Y4E€OHBIMU JaOOpaTOpHUsSMH U
CaMOCTOSITENILHO OCYILIECTBUTH HEKOTOPBIE (PU3NUYECKUE IKCIIEPUMEHTHI.

Hayunsie u nmegarormueckue poctmkenuss HUMA®D pakriuuecku ¢ MOMEH-
Ta €ro OCHOBAaHUA OLUCHCHBI CaMbIMH BBICOKMMM HarpaaaMu. B ux uucine 3 Jle-
HuHCKHEe mnpemuu, 5 CrammHckux mnpemuid, 11 TocymapcTBeHHBIX TNpeMuit
CCCP, mpemus Ilpesunenra P®, 4 npemun IlpaButensctBa P®, 22 mpemun
umenu M.B. JlomonocoBa, 3 npemun umenu WM. Hlysanosa, 5 npemuit AH
CCCP, npemus AH CCCP u YCCP, npemuss Cosmuna CCCP. 3 npemun Jle-
HHUHCKOTO KOMCOMOJIA, 8 CBHJICTENBCTB 00 OTKPHITUH M APYTHE Harpaapl. MHO-
IHe COTPYAHUKH MHCTHTYTa 3a JOOJECTHBI MHOTOJETHHH TPYI HArpaIeHbI
OpACHAMU U MENAJSMU.

Ham uncTUTYT yXe He MoiioA, ceyac B HEM TPYAMUTCS YXKE TPEThE MOKOJIe-
HHUE TeX, KTo B 50-X rogax HaumHai padotats B HUMAD. 3a st rogsr HUMAD
JIEHCTBUTENILHO TIPEBPATUIICS B HAy4YHO-00pa30BaTeNIbHBIA LIEHTP MUPOBOT'O 3Ha-
YEHUs] CO MHOTMMH HAay4YHBIMH IIKOJIAMHU U HAYYHBIMH HAIPABICHUAMH, YUCIIO
KOTOPBIX TOCTOSIHHO BO3pacTaer. B MHCTHUTYTE paboTaroT M HalllM 3aMeyarelib-
HBIE BETEPAHbL, KOTOPBIMU MBI TOPIUMCS, U NpPEKpacHas MOJOAEKb, IEPEHH-
Marwomiasd y CTapmux KOJUJICT HE€ TOJIbKO 3HaHWsA, HO W OTHOUICHHUC K pa60Te,
CTpEMIJIEHHUE IIPOBUTATHCS BIEPE B CBOMX MOUCKAX M HCCIENOBaHMAX. «Bnepen
U BEIIIE» — UMEHHO 3TOT JieBu3 Hanboiee moaxoaut kK HUMS®D, u mel Hageemcs,
YTO 3TOT JIEBU3 OyZeT ONpeessTh €ro HayYHbIN MOUCK ellle Ha MHOTHE TO/bI.

M.U. Ianaciox, oupexkmop HUHUAD MI'Y,
C.U. Cmpaxosa, Yuéuwiii cexpemapv HUUAD MIT'Y,
H.C. 3enenckas, enasnuiii nayunwiti compyonuk HUMAD MT'Y

IHEPBOE ITPAMOE JETEKTUPOBAHHUE
I'PABUTAIIMOHHBIX BOJIH

11 ¢espans 2016 roma Ha mpecc-koHpepeHMH B BammHrrone y4eHsie
00BbsIBIIIN 00 OOHAPY)KEHUU TPABUTALIMOHHBIX BOJIH, CYIIECTBOBAHHUE KOTOPBIX
eme 100 net Ha3ag npeackazan AnpbepT DiHIITEeHH. [ paBUTAIMOHHBIE BOJHBI
6buTH 3apeructpupoBansl 14 centsdps 2015 roga B 9:51 yrpa nmo BcemMupHOMYy
Bpemenu. Mx 3adukcupoBanu nsa gerekropa JlazepHoit uHTEp(EepoMeTprIe-
CKOH TpaBUTaLMOHHO-BOJIHOBOH o6cepBaTopuu (LIGO): nepBblil pacnonoxeH B
JluBunrcrone, mrar Jlymsmana, BTopoii — B XoH(opzae, mrar Bammuarron
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(CHIA). Paboty oOcepBaTopny W aHaJIU3 MOJIYYaeMbIX JaHHBIX 00€CIeUnBacT
Hay4Has koyuraboparms LSC — koyuektus B cocrae Oonee 1000 ydeHbIX U3
yauBepcureToB CoeanneHnbix LltaToB un 14 apyrux crpas, Bkirodas Poccuto,
KOTOPYIO MPENCTABISAIOT [Be HayuHble rpynmnsl: 13 MI'Y umenu M.B. Jlomo-
HOcoBa (Mockga), a Takxke u3 MHctuTyTa npukiaanoi ¢msukn PAH (Hmwxanit
Hosropon). Coo0mienne o perucTpayu rpaBUTalMOHHBIX BOJIH OBLIO OITyOIn-
KoBaHo B )kypHaie Physical Review Letters, 116, 061102 (2016).

Jlo mocnetHero BpeMeH! Hay4yHyIo rpymiy GU3nYecKoro (akyabTeTa Bo3-
MIaBisn wieH-koppecnionaeHT PAH Bnamumup bopucoBuu bparunckuii —
BCEMUPHO HU3BECTHBIN y‘leHbIﬁ, OIVH W3 NMUOHEPOB I'PaBUTALIMOHHO-BOJIHOBBIX
ucciegoBanmii. [Tomumo mpodeccopa B.b. Bparuackoro B cocraB 310l Hayd-
HOM IpyNIbl U B YUCIO COABTOPOB HAayYHOI'O OTKPBITUS BXOJAAT aBTOPHI Ha-
crosiiied cratbu. HeolleHMMBbIN BKJIaJI B MPOBEIEHUE HCCIEIOBAHUI BHECIH
CTYJICHTBI, aCIUPAHTBI U TEXHUYECKUI NepcoHa Kadeapbl.

Ha ocHoBanmm noxy4eHHBIX curHANOB yueHsie LIGO mpunumm K BEIBOLY,
4To O6Hapy)KeHHbIe T'paBUTAIIUOHHBIC BOJIHBI 6])1.]'[[/1 BbI3BaHbI CJIMAHHUEM JBYX
YEepHBIX JBIP, KOTOPbIE 00pa3oBain OAHY, 0OJE€e MACCHBHYIO BPAIIArONIYOCs
YEpHYH [IbIpy. BO3MOXHOCTH CTOJKHOBEHUS YEPHBIX JABIP IPEICKa3blBajIach
TEOpETHKAMH, HO HUKOT/Ia paHbIlle TaKoe COOBITHE He Habmromanock. CimBaro-
muecs u€pHble AbIpHl nMenHu Macchl B 29 u 36 pa3 Oonbie Maccsl ConHua. Ha
(MHANBHON CTaNU CIUSHUS OHHU JBUTAINCH CO CKOPOCTBHIO OKOJIO MOJOBHHBI
CKOPOCTH CBETa, a CaMO COOBITHE MPOU301UI0 1,3 MuIIMapaa et Ha3ad. 3a 10-
JIM CEKYH/IbI IPUMEPHO TP COJHEYHBIX MAcChl MPEBPATHIINCH B TPABUTAIMOH-
Hble BOJIHBL. Ha 3emiie OHM BBI3BaIM OTHOCHTEJIBHBIE KOJICOAHHMs Map MPOOHBIX
Macc, Pa3HECEHHBIX Ha 4 KM, ¢ aMIIATY0it okoo 107" M. D10 upespbIuaitHo
MaJioe U3MEHEHHE PAcCTOSHHS MEXAY MPOOHBIMH MaccaMi M ObUIO 3aperucT-
pUpPOBaHO MHTEP(HEPOMETPUUECKUMHU T'PaBUTALIMOHHO-BOJIHOBBIMHU JIETEKTOpa-
mu LIGO. [lerextop B JIMBHHICTOHE 3ammcai COOBITHE Ha 7 MIUUIACEKYH[
paHble, yeM JeTekTop B XaHpoprae. Ha 3ToM ocHOBaHMM yueHbIE ONPEEHIIN,
YTO UCTOYHHUK OBLI PACTIONOXKEH B FOKHOM MOJIYIIapHH HeOeCHOH cheprl.

B O0weii Teopun otHOcuTensHOCTH AnbOepra DiiHiuTeliHa (OTO) rpaBu-
Tanus TPaKTyeTCs KaK MCKPUBIICHHE IPOCTpaHCTBa-BpeMeHU. M3 ypaBHEHHI
OTO OiHIITEHH NOMy4YHMI pelleHHe, COOTBETCTBYIOIIEE TI'PABUTAL[IOHHBIM
BOJIHAM WJIM BOJHAM KPHMBU3HBI IIPOCTPAaHCTBa-BpeMeHH. OHAKO B TO BpeMs
OBUT COMHEHHS, YTO UX MOXXHO OOHApY)XUTh M3-32 UPE3BBIYANHOH crabocTH
B3aUMOJICHCTBUSI TPABUTAIIMOHHBIX BOJH ¢ MaTepuei. [1o 3Toi npuunHe Henb3st
peanu30BaTh CXeMy THIIA NepelaTINK-IIPUEMHHK, Kak B onblte ['epua, as ne-
TEKTUPOBAHUS TPAaBUTALMOHHBIX BOJH. [lepBas MomeITKa SKCIEPUMEHTAILHOTO
0OHapy>XKeHHsI TPAaBUTALMOHHBIX BOJIH ObLIa IpEeNNpUHSTA IPUMEpPHO depe3 50
JIET MOCIIE MPEICKA3aHNs UX CYIIeCTBOBaHMUSA. IlepBble SKCIIEPUMEHTHI [0 PErH-
CTpalMy I'PaBUTAIMOHHBIX BOJH ITIOCTAaBHJ aMmepukaHckuil ¢pusuk /xozed Be-
Oep. B kadecTBe geTekTopa OH MCIOJB30Bal 1,5 TOHHBIN aTIOMUHHUEBBIA ITH-
JUHAP C MbEe30JaTYNKAMH, PETUCTPUPYIOIUMHU Ae(hOPMUPOBAHUE LIMIIHHIPA
IO IEMCTBHEM TPABUTAIIMOHHOH BONMHBEL B 1969 rony on 00bsBII 00 00HApY-
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JKEHUH TpaBUTAIMOHHBIX BOJIH. [Ipodeccop B.b. Bparunckuii 6bu1 mepBBIM, KTO
co3J]aJl TPABUTALMIOHHO-BOJTHOBON JETEKTOp Ha Kadenpe (U3UKH KoneOaHui
¢busnueckoro dakynabrera MI'Y, npoBepui u He MOATBEPANII pe3yibTaThl Be-
Oepa 0 IeTeKTUPOBAaHMH CHUTHAJIOB I'PaBUTALIMOHHBIX BOJIH. XOTs nombiTKa Be-
Oepa okazanach HEyJa4HOI, OHA TIOJOKHJIA HAYaI0 MCCIEIOBAHUAM IO CO37a-
HUIO TPAaBUTALMOHHO-BOJIHOBBIX JeTeKTOpoB. CHauanma 3TO OBIIM JIETEKTOPHI
BebepoBckoro Tuma, HO 60Jiee COBEpIICHHBIE. 311€Ch KIIFOUYEBHIM MOMEHTOM SIB-
JISUI0CH TOCTHKEHUE MAaKCUMAaJIbHOM TOOPOTHOCTH JUISl MEXaHHYECKHX MOJ KO-
nebaHuil TMIMHIApAa — JETEKTOpa, a TaKkKe €ro OXJIaXIEHHE, YTO IO3BOJIIIO
3HAYUTCIIbHO YMCHBIIWUTDH TEIUIOBOH mym. bruio OKCIICPUMEHTAJIbHO Hpoaec-
MOHCTPHPOBAHO, YTO TaKWE MaTEpUAIIbl, KaK canpup U KPEMHHUH, TTO3BOJISIOT
MOJYUYUTH JYy4YIOUC 3HAYCHU MEXaHUYeCKOM [lO6pOTHOCTI/l, 4yeM aJIIOMHHMH.
OpHako co3ganue Ooyiee IyBCTBHTENBHBIX JETEKTOPOB ATOTO THIIA B Pa3iIdd-
HBIX J1a00paTOPUsAX MUPA HE MPUBEJIO K OOHAPYKSHUIO TPAaBUTALIMOHHBIX BOJIH.
B 510 xe Bpems B.b. bparunckuil Hayan pa3BUBaTh TEOPUIO KBAHTOBBIX U3MeE-
pennii. OH chopMyTUpPOBaT KOHLENIMK CTaHAApPTHOTO KBAaHTOBOI'O Ipejelia
YYBCTBUTEIHFHOCTH ¥ KBAHTOBO-HEBO3MYIIAIOUINX U3MEPEHUI M BMECTE C KOJI-
JiecraMy IPpUMCHUWJI TCOPHUIO KBAHTOBBIX I/ISMepeHl/Iﬁ JJId aHaJin3a 4yBCTBUTECIIb-
HOCTH TI'PaBUTALlMOHHO-BOJIHOBBIX NeTeKTopoB. B 80-x romax XX Beka Kanu-
(OpHUICKUI TEXHOJOIMYECKU MHCTUTYT M MaccauyceTcKkuil HHCTUTYT TeX-
sHomoruu B CIIIA mpucTynmnm K CO3AaHUIO JTa3epHBIX HHTEPHEPOMETPHUECKIIX
T'paBUTAIIUOHHO-BOJIHOBBIX ACTCKTOPOB C PACCTOAHUEM MCKIAY HpO6H]:lMl/I Mac-
camu, cHadana 10 M, 3atem 40 M. T[To3gree, B pamkax npoekra LIGO Obutu co3-
JaHbl YCTBIPCXKHUJIOMETPOBLIC COBPEMCHHBIC JICTCKTOPhI TI'paBUTAIIMOHHBIX
BONH. [IOCKONBKY CHTHAJI OT TPABUTAIMIOHHBIX BOJIH IIPOIOPIIOHANIEH pac-
CTOSIHAIO MEXIY NPOOHBIMH MaccaMi, Nepexo]] K JJIMHHOOa30BbIM MHTEpQe-
POMETPUYECKUM JETEKTOpaM MO3BOJIMI CYLIECTBEHHO YBEIMYUTh UX UyBCTBH-
TenbHOCTh. B.b. bparunckuii BMecte CoO cBOEH Hay4yHOH I'pyNIoi cpa3y BKIIO-
yuics B paboTy IO CO3JaHUIO0 MHTEPPEpOMETPHUECKUX AETeKTOpoB. [lonHO-
MacImTabHbIe JETEKTOPHI MEPBOTO MOKOJICHHUS, CO3aHne KOTOPHIX HA4aloCch B
1992 r., He cMoraM OOHapYKUTh I'PaBUTAIIOHHBIE BOJNHBL. TOJBKO Ha Oonee
coBepiieHHbIx aerekropax Advanced LIGO Obuin 0OHApyKeHbI TPABUTALMOH-
HBIE BOJIHBI OT CIIMSTHHS IByX YEPHBIX JIBIP.

OCHOBO# J1a3epHOTO AETEKTOpa TPABUTALMOHHBIX BOJH SBJISIETCS HHTEP-
(depomerp Maiikenscona. M3iyuenue nasepa paszaesnsercs Ha ABa MEPIEHINKY-
JISIPHBIX JIy4a, KOTOPBIE, OTPAXKasACh OT 3ePKaJI, PACIIONOKEHHBIX Ha PACCTOSHU-
SIX B 4 KM OT CBETOJEIIMTEIS, BO3BPAILAIOTCS M IMOMANAI0T Ha (POTONPHEMHUK.
CursHai Ha €ro BBIXOJIE 3aBHCHT OT pa3HOCTH (a3 B JIydax, KOTOpas, B CBOIO
o4epelib, 3aBUCHUT OT Pa3HOCTH IPOWAEHHBIX UMHU ITyTel. UTOoOB! YBENUYNTH Ha-
Oer (aspl, B KaXXJAOM IUIEYE YCTAHOBIICHBI JIOTIOJIHUTEIBHBIE 3epKayia, o0pa-
3ytomue pesoHatopsl ®abpu—Ilepo. MoxHO ckazath, 4ro syun 300 pa3 npobe-
raior 4 KUIOMEeTpa B KaXAOM HAIpPAaBICHHH, IPEKAE YeM IONafaloT B (OoTo-
npueMHHK. JlMama3oH 4acToT, KOTopble peructpupytor nerekropsl LIGO, co-
craBisieT oT 10 ['epir 1o HECKONBKUX KHJIOTEpII (TI0 COBIA/ICHUIO, 3BYKH IMEHHO
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C TaKMMH YaCTOTaMM BOCIIPUHMMAET 4YesioBedeckuil ciyx). Heobxomumo n3me-
PATH OYEHb MaJible KOJIeOaHMs 3epKall B 3TOM JMara3oHe. JTO O3HayaeT, YTo OC-
HOBHOH TIpo0JIeMOil Tpyu pa3paboTKe JeTeKTopa SBISETCS CHIDKEHHE BCEX BHIOB
LIyMOB, KOTOpbIE MOTYT MAacKHpOBAaTb WJIM HMHUTHUPOBATH MOJIE3HBIA CHIHAII.
HlyMbl nMeroT paznuuHyio npupoay. Cpenyu HUX KojaeOaHUs 3eMHON MOBEPXHO-
CTH, BBI3BAaHHBIC CEHCMMKOW M aHTPOIIOT€HHBIMH (DaKTOpaMH, Ha MHOTO ITOpSI-
KOB 0OJIBIINE TOH BEMYMHBI, KOTOPYIO HEOOXOMMMO U3MepHTh. [loaToMy 3epka-
JIa TIOJIBEIIMBAIOTCS Ha CIIOKHOM, MHOTOCTYIEHYaTOM (HIBTPE, MOAABIISIOIIEM
9T KosieOaHus. Jlyun cBeTa pacrpoCTpaHsAOTCS BHYTPH TpYO, Iie moaaepKuBa-
ercst Ti1yOokuit BakyyM. [IocKONbKy CBET MMeET KBaHTOBYIO IIPUPOJIY U COCTOUT
13 OTAENBHBIX YacTHIl — (POTOHOB, CYIIECTBYET O0cOOBIi Bua (urykTyanuii — do-
TOHHBIN APOOOBOY mIyM. J[Jisi yMEHBIIICHUSI €r0 BIMSHHUS HEOOXOIUMO YBEIHYH-
BaTh MHTEHCHUBHOCTh CBETa B MHTepdepoMerpe. B neTekTopax BTOPOro ImokoJe-
HHS, KOTOPbIE UCITIOJIB3YIOTCS celdac, MOLTHOCTS Jla3epa cocTasiseT ot 15 mo 100
Barr, a a¢dexTrBHAs MOITHOCTH BHYTPH HHTEp(depomeTpa, ¢ YIeTOM HaKOILIe-
HHs B pE30HATOpax MW HCIOJb30BAHUA TakK Ha3bIBaeMOM PECUUPKYJAUU CBETA,
puOIIDKaeTcss K OMHOMY MeraBarty! BakneimmM (akTopoM, orpaHHYHBarO-
UM YyBCTBUTCJIbHOCTD, SABJIACTCSA BpOyHOBCKI/lﬂ mIymM — pe3yjibTaT TEIIJIOBOT'O
JBVOKEHHSI aTOMOB U MOJIEKYIL. [Iist ero cHiKeHHs ObUTH pa3paboTaHbl MOHOJIUT-
HbIE KBaplieBble MO/BECHI 3epKajl, 00Jajatolre OOoJbLIOiH MeXxaHH4ecKoil 100-
POTHOCTBIO. B 1€/I0oM ETEKTOp — YpeE3BBIYAMHO CIOXKHOE YCTPOMCTBO, B KOTO-
POM HUCIIOJIB30BaHbl YHUKAJIIbHBIC KOMIIOHCHTBI, B TOM YHUCJIC CO3JIaHHBIC CIICIU-
aNIBHO VTSl HETO B PAsIIMYHBIX JJabopaTopHsix Mupa. JlocTaTouHO CKa3aTk, 4TO IO-
KpPBITHE 3€pKaJl TAKOBO, YTO U3 K&)KIOT0 MUJUIMOHA MAJIAIOLIMX HA HUX (POTOHOB
TEepSeTCS JIMIIb OAWH, YTO HACTPOUKY HOJIOXKEHHS 3epKall M IPYTUX ONTHYESCKHX
aneMeHTOB obecrieunBatoT Oosee S000 ciepsmmx cucreM, a Ajst 00OpabOTKHU I0-
crynaronieit nHpopmanuu (ropsiaka 1 TepabaliTa B CyTKN) 3a1€HCTBOBaHBI THICS-
YeIPOLIECCOPHBIE KiIacTepbl M IJI00aIbHAas
pacnpeneneHHasi BEIYUCIUTEIbHAS CETh.

C camoro Hayajga OCHOBHBIC YCHJIHS
YJEHOB  KOJUIEKTHBA,  BO3IJIABISIEMOTO
B.b. Bparuuckum, Obli HarpaBieHbl HA UC-
CJIC/IOBAHNE YCIIOBUH JIOCTH)KEHUS TIPEJIeiIb-
HOM YyBCTBUTENBHOCTH T'PaBUTalHOHHO-
BOJIHOBBHIX JIETEKTODPOB, OIpesiesieHne (yH-
JaMEHTAJIbHBIX KBAHTOBBIX M TEPMOIMHA-
MHYECKUX OTPaHUYEHUH YyBCTBUTEIHLHOCTH,
Ha pa3pabOTKy HOBBIX METOAOB M3MEPEHHUH.
Teopernyeckue M 3KCHEpPUMEHTAIBHBIE HC-
CIIEIOBAaHUSI POCCHHCKHMX YYEHBIX HallIM
CBOE BOIUIOIICHUE IIPU CO3/IaHWUM JIETEKTO-
POB HOBOT'O IOKOJICHHSI, NTO3BOJNUBLINX He-
MOCPEJICTBEHHO HAa0JI0aTh TI'PaBUTALMOH-
HbIE BOJIHBI OT CIIUSHHS YEPHBIX JBID.
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W3 KOHKPETHBIX IOCTHKECHUI HAYYHOH rpymniibl (U3NUECKOTro (akysibTera
MI'Y rpynmnsl MOXKHO OTMETUTD CIEIYIOLIHE.

KgapiieBbie mpoOHbIE MacChl, OHU XK€ 3epKaia uHTepdepomerpa, B IeTEK-
TOpax MepBOro MOKOJICHNs! ObLIM MTOJBENICHBI Ha CTAJILHBIX IPOBOJIOKaX. Takue
MOJBECHI HE TO3BOJIUIM JOCTUIHYTh MHUHUMAJIBHBIX IOTEPh SHEPIHU AJIS COO-
CTBEHHBIX MOJ| YIPYI'HX KojeOaHuil MpoOHOW Macchl M KoyieOaHWH ee meHTpa
Mmacc. CorsiacHO (IyKTyalMOHHO-AUCCHIIAIIMOHHON Teopeme, 3TO ObLJIO HEo0-
XOAMMO /ISl CHIDKCHUSI TETIOBOTO IITyMa MpoOHBIX Macc. Kpome Toro, B HUX
BO3HMKAIM KpailHE HEXEIaTeNbHbIE IOIOJHHUTENbHBIC H30BITOUHBIC ILIYMBI.
B rpynne B.B. Bparutnckoro 6bu1 pa3paboTaH MOHOJIMTHBIN MOJBEC W3 ILIABIIE-
HOTO KBapla M 3KCHEPHUMEHTAIFHO MPOJIEMOHCTPUPOBAHO, YTO BPEMs 3aTyXa-
HUSI MasTHUKOBBIX KOJIOaHHMH KBaplEBOW MPOOHON Macchl COCTABISIET OKOJIO
5-TH JeT, 4To cooTBeTcTBYyeT mobpoTtHocTH 1,8 x 108. KBazuMoHOMMTHEII
KBapLeBbIi Mo/iBec poOHBIX Macc B nerekropax Advanced LIGO — sTo ciiox-
Helmas 4-X cTyneH4yarasi KOHCTPYKIHS, HO BCE HAYMHAIOCH C MPOCTBIX MOJZE-
JIel, UCClleIoBaHHbBIX B Jaboparopuu kadeapsl pU3NKu KoneOaHHH.

JlpyruM MCTOYHHMKOM IIyMa B I'PaBUTAIMOHHBIX aHTCHHAX SIBIISIETCS APO-
»KaHHE TTOBEPXHOCTHU 3epKaj. J{oiroe BpeMsi ¢ MOMEHTa NpeBapUTEIbHBIX OLle-
HOK 4yBCTBHTEIBHOCTH aHTEHH IPEIOJIarajgoch, YTO €ANHCTBEHHBIM U INIABHBIM
UCTOYHHKOM TaKOTO JPOXKaHWsI SBISIIOTCS OpOYHOBCKHE (PIyKTyaliu MpPOOHBIX
Macc, Ha KOTOpbIE M HAHECEHBI OTPaXaroIIre MOKPHITHA. CyIEeCTBEHHO YMEHb-
IIMTHh BKJIaJ TaKHUX q)ﬂyKTyaIJ,I/lﬁ Ha HU3KHUX YaCTOTaxX Ir'paBUTAllMOHHOI'O CUI'HajIa
MOXXHO, M3TOTaBIMBas NMPOOHbIE MAacChl M3 BBICOKOKAUYECTBEHHOTO MaTepHala,
UMEIOIIETO MaKCHMaJIbHO BO3MOXHYIO JOOPOTHOCTh COOCTBEHHBIX aKyCTH4Ye-
ckux konebanuit. [Toaromy mist anteHH Advanced LIGO muanmpoBaocs nepeii-
TH OT UCIIOJIb30BAaBILETOCS PaHee IUIaBJIEHOTr0 KBaplia K BBICOKOYHCTOMY JIEWKO-
canupy (ALO3). Pa3spaboTku Takux 3epKay yxkKe IIDTH TOJHBIM XOI0M, KOT/ia B
rpymme B.b. Bparuackoro pemmim nocMOTpeTh, Kakue enle (Gu3udecKue Iporec-
CBI IIPUBOIAT K MOSIBJICHHUIO APOXKaHUsI MOBEepXHOCTH. CTPOTHiA pacyeT U3 MepBbIX
MIPUHLHIIOB TOKa3al, YTO OJUH M3 MEXaHU3MOB, CBA3aHHBIN C TEPMOANHAMHIC-
CKMMH (DIIyKTyarsiMi TeMIEpaTypbl B 00beMe KPHUCTAJUTMYECKOTO MaTepuala
(TepMOyIIpyTHii 1IyM), IPUBOJUT K (DIYKTyallsiM Ha MOBEPXHOCTH MHOTO 0OJIb-
MM, 9eM OpOYHOBCKHE HE TOJIBKO B cardupe, HO U B IUIABJICHOM KBaple. JT1a
paboTa mpoussena CHIBHBIN 3()EKT, U NPOEKT NPHIIOCH IePeKpanuBaTh Ha XO-
Jly, BO3BpaIasich K KBapLEBbIM 3epKanaM. B nanbHelIieM BBIICHMIOCH, YTO Ta-
Kasi IpocTasi CUCTEMA — ANDJIEKTPHUYECKUH IIMINHIP C OTPAKAFOLIUM ITOKPBITHEM,
TIOPO>K/IAET LENBIA 300MapK PasiMYHBIX (DYyHIAMEHTAIBHBIX KBAHTOBBIX, TEPMO-
JMHAMHYECKUX M JPYTHX M30BITOUHBIX LIyMOB — UX OoJblle necsaTka. B yacTHo-
CTH, OKa3aJI0Ch, YTO CaMbIM CHJIBHBIM IIIyMOM 3€pKaJl SIBIISIETCS HE OPOYHOBCKHUI
ITyM caMoil TpoOHOM MacChl, a IITyM TOHKOTO MHOTOCIIOWHOTO TU3JIEKTPUIECKOTO
OTPaKAIOLIEro NOKPHITHs. BOIpockl ONTUMHU3aNK TAKOTO MTOKPBITHSTAKKE ObLTH
J€TalIbHO MCCIIEJOBAHbI WICHAMH HAy4YHOMN IPYIIIBL.

[pyras npoOiema, Hajl pelieHHeM KOTOpoW paboTalli WieHbl KOJUIEKTHBA,
CBS3aHA C 3JIEKTPOCTATUYECKUMH 3apsiiaMH, KOTOpbIE BCErza NMPUCYTCTBYIOT Ha
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KBapIIEBbIX MPOOHBIX Maccax. MIX NCTOYHUKOM SIBIISIOTCS JIFOObIE KOHTAKTHI IIPO0-
HOH MaccChl ¢ APYTMMH OOBEKTaMH, ITPOLIECCHI IECOPOLMH Ia30B, KOCMUYECKHUE JIy-
YK U 1Ip. 3apsiapl B3aUMOJCHCTBYIOT € OKPY’KAIOIIMMH IPOOHYO Maccy TelIaMH U
ANIEKTPHYECKUMH TIOJSIMH, CO37aBasi JOIOJIHHUTEIbHYIO (IIyKTyalMOHHYIO CHITY.
BaxxabIMH (hakTOpaMu CHIDKEHHS IIIyMOB, CBS3aHHBIX C 3JIEKTPOCTATHYECKUMH 3a-
psiIamu, sIBISIETCS. yMEHBIIEHNE MX KOJIMYECTBA M YBEIMUYEHHE BPEMEHU peraKca-
LM 3apAA0BOrO pacrpeneneHus. B skcrepuMeHTax, MPOBEACHHBIX Ha (u3nue-
ckoM (hakynbTeTe, oHO Jocturano 3-x net. Jlerom 2015 roma JLI'. ITpoxopos Bme-
CT€ C aMEPHUKaHCKUMHU KOJUIEraMH HCCIIEOBall MOBEJECHHUE 3apsoB HA MPOOHBIX
maccax zperekropa LIGO B Xsuopzae. Vimu Obln ycTaHOBIIEH ONTUMAIIBHBIN pe-
XKHUM pabOTHI TEKTPOCTATUYECKHX aKTIOATOPOB, MCTIONB3YEMBIX IS TOJCTPONKH
TIOJIOKEHUS IPOOHBIX Mace — 3epKall uUHTepdhepoMeTpa.

OnHUM 13 BaXKHBIX JOCTH)KEHHH TPYIIIBI TAKXKE ABJIAETCS NPEeICKa3aHHBINA
B 2001 rony B.b. Bparunckum s ek napamerpuueckoi KonedaTesnbHoi He-
yCTOWYMBOCTH. B cXemax TIpaBHTalMOHHO-BOJIHOBBIX HHTEP(EPOMETPOB
Advanced LIGO s yBenu4eHHsi YyBCTBUTEIBHOCTH MPEIIONIATAETCS YMEHb-
LIMTh MEXaHWYECKUI IITyM 3€pKajl ! YBEJIIMUUTH MOIIHOCTbD, IINPKYJINPYIOLIYIO B
wiedax uHTEepdepomerpa, BIIOTH 10 3HaueHus W = 830 kBt. Ognako 6oib-
M€ 3HaYeHUS! MUPKYJIUPYIONIed MOIIHOCTH BMECTE C MaJIbIMH MEXaHHYECKHU-
MU NOTEPSAMU B 3€pKaJIaX MOTYT MPUBECTH K HEXKCIATCIIBHOMY HeHHHeﬁHOMy
3¢ dexTy mapaMeTpUIecKoi KoedaTenbHOH HEYCTOWIHBOCTH.

HapaMeTpI/l'-IeCKoe BSaHMOﬂeﬁCTBHe MCXKAY ABYMS OINTHYCCKUMU MOJaMH
®abpu-Ilepo pesonaTopa (Moma HAKAYKK W CTOKCOBAS MOJA) H MEXaHHIECKUM
OCLIWILIATOPOM (COOCTBEHHBIE KOJIEOaHHs 3epKall) IPUBOUT K IOSIBICHUIO Tapa-
METpHYEeCKOi HeycToitumBocTh. [Ipu cymiecTBOBaHHM MajbIX KoieOaHW B CTO-
KCOBOM ONTHYECKOH MOJIe BO3HUKAET NOHEPOMOTOPHAs CHIIA, ISHCTBYIOLIAs Ha
MOZABM)XHOE  3€pKal0 Ha Ppa3sHOCTHOM 4acToTe, KOTOpas pPE30HAHCHO
"packaunBaeT" MexaHnyeckue konebanus. C Apyroi CTOPOHBI, MaJIble MEXaHH4e-
ckue Kosebanus 3epkana Onarogaps addexry Hommuiepa NpUBOAAT K HOSBICHHUIO
OTPaKEHHBIX OT 3epKaJia BOJIIH C KOMOMHAIMOHHBIMHE 4acTOTaMH, OJJHA U3 KOTO-
PBIX PE30HAHCHO BO30YKIaeT KojeOaHHs B ONTHYECKOH cTokcoBoi Moze. Oue-
BUJIHO, YTO NPH YBEIMYEHUN MOIIHOCTH HAKAYKU yKa3aHHBIC MEXaHU3MBbI OyIyT
MIPUBOJIUTE K JIOTIONHUTENILHON TIepeKayKe SHEPrui. B COOTBETCTBHHU C COOTHO-
meHussMA MaHiu-Poy, sHeprus oT BOJIHBI HAKauKH OyZeT MepesaBaThCsl ONTHYC-
CKOHM CTOKCOBOHM M MexaHWdeckod MonaM. JlaHHBII 3(QeKT MoKeT paccMarpu-
BaTbCsl KAK BHECEHHE OTPUIATEIHHOTO 3aTyXaHMs, NOITOMY IPHU JOCTHKEHHU
HEKOTOPOT'0 ITOPOroOBOr0 3HAYEHHS MOIIHOCTH HAaKayKd BO3HHKHET IapaMeTpH-
YyecKas HEyCTOWUMBOCTb. V3-3a HECHMMETPUYHOCTH PACHPEEICHUS ONTHIECKIX
MOJI OTHOCHTEIFHO MOJIBI HaKauku 3(P(EeKT OJHOBPEMEHHOTO BO30Y)KIECHHS aH-
THCTOKCOBOM MOJIbI HE MOJIHOCTBIO MOoAAaBIsieT 3Q(ekT napamerpudeckoi Heyc-
ToiunBocTH. st MHTEpdEepoMeTpa ¢ IIaHUpyeMOi IHUPKYJIHPYIOIEH MOIIHO-
CTBIO B IUICYaX ObLIM pa3paboTaHbl METOABI dP(EKTHBHOTO MOMABJICHHUS Iapa-
MeTpuueckoll HeycToitunBocTH. OIpesieNieHbl yCIOBUS TapaMeTpHYecKoi Kole-
0aTenbHOM HEyCTOMYMBOCTH B TPaBUTAlMOHHO-BOJIHOBBIX JeTeKTopax. Paccum-
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TaHBI C BBICOKOW TOYHOCTBIO COOCTBEHHBIE YAaCTOTHI M IPOCTPAHCTBEHHBIE pac-
TIpeiesIeHus BEKTOpa CMEIIECHNI YIPYTIuX MO/, ONpeeieHbl KOMOMHAIMY YIpy-
THX ¥ ONTHYECKHX CTOKCOBBIX MOJI, IPHUBOISIIME K IMapaMeTpHUIecKoil Kojieba-
TEJIbHOW HEYCTOWYMBOCTH B IPaBUTALMIOHHO-BOJTHOBBIX HHTEP(HEPOMETPaX.

B 2015 roay a¢pdexr napamerpudeckoii kojedaTeIbHON HEYCTOHYMBOCTH
OBbUT BKCIIEPUMEHTATLHO OOHAPY)KEH B T'PABUTALMOHHO-BOJIHOBOM JIETEKTOPE
Advanced LIGO, nonHOCTbIO MOATBEPIUB BCE TEOPETUUECKHUE PACUETHI TPYIIIHL.

Hcropust rpaBUTAIIMOHHO-BOJIHOBOM acTpOHOMHH C CaMOro Hadaina Obuia
TECHO CBSI3aHA C Pa3BUTHEM METOJOB MAKPOCKOIMYECKUX KBAHTOBBIX HM3MEpe-
HUH. quCTBl/ITeJ'H)HOCTI) MEPBLIX PE30HAHCHBIX TBCPAOTCIBHBIX JCTCKTOPOB
TpaBUTAIMOHHBIX BOJH (KoHeN 60-x — Hagamo 70-X TOMOB) cCOCTaBILLIA IPH-
MepHo ~100 aTtTomerpoB. B nocnenyromue npumetno 20 jet oHa Obuia yiryd-
IIeHa MPUMEPHO Ha JIBa MOpPsIKa, 10 ~ | aTTromerpa. OTa BenndmHa OblIa ykKe
HC CTOJIb JaJICKa OT aMIUIUTYAbl KBAHTOBBIX HYJICBbLIX KOHe6aHHﬁ MEXaHHU4eC-
CKHUX MOJ 3THX IETEKTOPOB, IUIS THUIUYHBIX “TO3MHUX’ JETEKTOPOB COCTaB-
JIABLICH, IO MOPAAKY BeanuuHb! npumepHo 0.01 arTomerp.

HeobxomiMocTh mambHEHIIEro MOBBIIICHAS YyBCTBUTEIFHOCTH JIETEKTOPOB
TPaBUTAIIOHHBIX BOJH, MO KpaiiHel Mepe, Ha HECKOJIBKO MOPSAIKOB BEJIMUHMH ObLIa
OYEBH/IHA YK€ TOTZa, YTO WHHIIMHPOBAIO MHTEPEC K HMCCICIOBAHHIO KBAHTOBBIX
OrPaHMYEHUH B IKCHIEPUMEHTAX C MAKPOCKONNYECKUMH MEXaHHMYECKH OOBEKTaMH,
a Taroke K TIOUCKY METO0B 00X0/a 3Tnx orpanmdeHnid. B 1968 rony B.b. bparun-
ckuM ObUIO mMOKa3aHo Hanmuue T.H. CranpaprHoro KeanrtoBoro IIpemena (CKII)
JUTSL TOYHOCTH M3MEPEHHH, SBITIOIMIETOCS TPSIMBIM CIIEACTBUEM COOTHOIIICHHS He-
onpenenenHocTH ['efi3eHOepra 1 Ui YaCTHOTO CIIy4asi rapMOHUYECKOTO OCLILIS-
TOpa COBIAJAIOIIETO C aMIDIATYIOW ero HyJeBbIX KoneOanmid. [lomck meTomoB
NPEOJIOJICHHS ATOT'O TIpeJiesia MPHUBEN K MyOIMKalyK IBYyX MHOHEPCKHUX padoT, rie
ObLIN MPEIVIOKEHB! HICOJIOTUYECKH ONM3KKE, HO pa3inyYHbIE 110 peasli3aliy CXe-
MBI M3MepeHni, mo3Bosstonux npeoposiet CKIT. Apropamu mepBoii Obin1 B.b.
Bparunckuit u ero KoJuierd 1mo rpyme, BTOpOd — OJUH M3 OyIyIIMX OCHOBOIIO-
noxHUKOB 1poekta LIGO Kum TopH u ero kosery.

Ot paHHMe Pa0OTHI HE MOJMYYWIM TOTJA IMPSMOTO SKCIEPHMEHTaIBHOTO
MIPOJOJDKEHNS B CHITy OTPaHMYECHHBIX BO3MO)KHOCTEH TOTAITHUX TEXHOJIOTHH, a
IJIaBHOE, M3-32 TOTO, YTO Pa3BUTHE JICTEKTOPOB I'PAaBUTALMOHHBIX BOJH MOLLIO
apyruM myteM. B Havane 80-x romoB OBUTO HayaTo MPOEKTHpOBaHME, a B 90-¢ —
CTPOUTEIIBCTBO J1a3ePHBIX HHTEP(PEPOMETPUUECKHX JETEKTOPOB, 00J1a/1aBIINX, [IPH
TOM k€ TIPUMEPHO TOYHOCTH MU3MEPEHUI MEXaHUYECKIX CMEIIIEHHUH, Topaszio Oomee
BBICOKOH 4yBCTBHTEIBHOCTBIO K TPAaBUTAMOHHBIM BOJIHAM B CHITy TIPOCTO TrOpas/io
OoIBIIIEr0 MX pa3Mepa — KWJIOMETPHI 10 CPABHEHHIO C METPAaMH Y TBEPAOTENBHBIX
JIETEKTOPOB. UyBCTBUTEIBHOCTH 1O CMeEIIeHHIO eTekTopoB Advanced LIGO ceii-
4ac B HecKoJbKo pa3 Xyxke ero CKII, mpumepHo pasraoro 0.06 arromerpa. [Ipoekt-
Hasl 4yBCTBHUTEIBHOCTh Kak JierektopoB Advanced LIGO, kortopast moimkHa OBITH
JOCTHTHYTa B Omrpkaimme rofpl, npaktudecku coorBerctByeT CKIIL. Cnemyro-
mme urepaun Advanced LIGO, kak u npyrue Oynyiine JETEKTOpBI, TODKHBI
MIPEB30MTH ATOT NpeAesl. Pa3BuTHe METOI0B KBAHTOBBIX U3MEPEHUM, TENEPD yiKE
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JUTSL JIA3ePHBIX MHTEP(EepOMETPOB, HAYAIOCh B rpymie (U3NYECKOro (Gpakyabrera
emte B 90-e roapl. M3 1ByX U3BECTHBIX ceyac OCHOBHBIX BApUAHTOB CXEM Ja3ep-
HbIX uHTepdepomeTpoB, He orpannyeHHbix CKII, mepBas — Tak Ha3bIBaeMbIi
KBAaHTOBBI M3MEPUTENb CKOPOCTH — ObLIa TPEIUIOKEHA TPYIITON (PU3MIECKOro
(akynbreTa a Bropasi — UHTEp(EepOMETp ¢ JOMOIHUTENbHBIME (QUIBTPYOLIUMH
pe3oHaTopamMu — MpHU €€ aKTUBHOM YYaCTHH.

B Hacrosimee HaywHasi rpynna ¢usndeckoro ¢dakyiasrera MI'Y npogon-
’)kaeT akTuBHOE ydactue B mnpoekte LIGO mo nerekTHpoBaHHIO T'PaBUTALMOH-
HBIX BOJH OT KOCMHYECKHX HCTOYHHKOB.

U A. Bunenxo, C.I1. Bamuanun, M.JI. I'opodeykuii, B.Il. Mumpodghanos,
C.E. Cmpuieun, JL.I'. I[Ipoxopos, @.A. Xarunu

OTKPBITUE ' PABUTAIIMOHHBIX BOJIH:
TEOPETUYECKHUE ACIEKTBI

Hoceawaemcea namamu B.b. bpacunckozo

Tak cayunnocs, uro Bnanu-
mup bopucosuu  bparuHckuii
yiien W3 JKU3HM BCKOpe Tocie
o0psBiieHus LIGO o npsimoit pe-
TUCTpAIUU TpaBUTAIIMOHHBIX
BOJIH. Teneps 3TH JBa COOBITUS —
meJasbHOe W PaJOCTHOE — BOC-
MPUHUMAIOTCA BMECTE KakK CIipa-
BEUIMBOCTh HeOec: BBIAAOIIeecs
(hu3ngecKoe OTKPBITHE MPOHM3OII-
JIO BO BpEMsl 3€MHOU KU3HU ue-
JIOBEKA, KOTOPBIA OBUT OJTHUM W3
TJIaBHBIX JHTY3MacToB, obecre-
YUBIIMX €ro YyCHeX. YBJIEYEH-
HocTh BB mpobiemoii rpaButa-
IUOHHBIX BOJH ObUIa (eHOME-
HalbHOU. S BHEpBbIE YBUJEIN €ro
B Havaie 60-X B pagloNpaKTHKY-
Me, OyIy4H CTYJeHTOM. JTO ObLIa
HeoObryHas KapTuHa: BB cumer 3a cromoM, 00JI0KEeHHBIH TeTpagKkaMi, B KOTO-
pble OH YTO-TO OBICTPO 3alKCHIBAI, JIMIIb M3peKa oOpallas BHUMaHUe Ha Hac.
Bruti MOHATHO, YTO MPEToAaBaTENb 3aHAT YEM-TO OYCHb BaYKHBIM, I MBI CTapa-
JIUCh HE MPUCTaBaTh K HeMYy ¢ OaHanbHbIMH Bonpocamu. [Torom Obuia ero 3Ha-
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MeHHTasl 0OJIBaHKa, IIOXOPOHMBIIAS pe3ysbTaThl Bebepa, 3T0 OKOHYATENBHO OIl-
PEAENIIo MO0 JIFOOOBb K TPAaBUTALIMY HA BCIO KU3Hb. 3alIUTHUB AUCCEPTALMIO TI0
TEOPUH CHHXPOTPOHHOTO M3IYyUYEHHUS, S OTPY3UIICS B TEOPHUIO DUHINTENHA, TIbI-
TasCh MOHSITH, CIIPaBEIUINBA JIM IHIloTe3a MusHepa o Tom, 4to Bebep mor npu-
HUMaTh U3 LeHTpa [anakThky c(hOKyCHPOBAaHHOE IPAaBUTALIMOHHOE CHHXPOTPOH-
HOE M3JIyYeHHUE 3BE3Jl, 3aXBaYEHHBIX Ha YJIbTPAPEISITUBHCTCKUE OPOUTHI BOKPYT
4yepHO# AbIpbl. OKa3a1ock, 3TO MaJOBEPOSITHO, HO TEOPUS YEPHBIX JIBIP, KOTOPast
CTPEMHTEIIHHO Pa3BUBAJIACH B TE IOAbI, MeHs 3axBarmia. CTaB COTpYIHUKOM Ka-
(benpsr Teoperudeckoit pu3ukn B 1969 1., 51 ¢ 1972 1. Havyan yuTaTh COEUKYPC 110
TEOPUH I'PaBUTALMOHHOTO M3ITy4deHus, a ¢ 1974 mo Teopun 4epHBIX ABIP, U 9acTo
3axoaus K Bb noroBoputh Ha 3T BOJIHYHOLIME TeMbl. Ha NpoTsykeHnn MHOTHMX
MOCIEAYIOIINX JIET, CTAIKUBAIIICH B KOpHUAOpax (aKynbTeTa, B CBOiicTBeHHON Bb
JIAKOHMYHOM MaHepe Mbl OOMEHHBAINCH HH(MOPMALMEH O HOBBIX pe3yjbTaTaX B
rpaButanuu. Bo3ppamasce u3-3a rpaHuIlsl, OH nepeaasan npuseT ot Kuma Top-
Ha, C KOTOPBIM MBI B TO BPpEMs pEIIAIMA IMMOXOXKHC 3aJa4u O TpaBUTAlIMOHHOM H3-
JIYYCHUU TIpU PEIATUBUCTCKHUX CTOJIKHOBEHHAX TCJI, U BCEraa IOBTOPAJ, 4YTO
TopH BeICOKO OlleHUBaeT HaiM padboThl. JJymato Bb xoren nmomiepxars MeHs Kak
CTOPOHHHKA SHMHIITEHHOBCKOM I'paBUTALMK, O KOTOPOH B Te roasl B MI'Y roso-
pwiM nomyienoroM. Biagumup BoprcoBnd co3naBan He TOJIBKO HOBBIE MU U
HOBBIE TeXHOJIOTHH. OH CMOT CIUTOTHTB BOKPYT ce0s1 3aMeuaTeNibHyI0 TPYIITy 3H-
TY3MacTOB, KOTOPBIE CTall HETIOCPEACTBEHHBIMH YYaCTHUKAMH 3IIOXAJIBHOTO OT-
KkpbITust. CBeTast eMy HaMsITh.

Peructpanust 16 centsadps 2015 r ycranoskoit LIGO («Jlasepusrii natep-
¢depomerp mis HaOMIOACHUS T'PABUTALMOHHBIX BOJH») CHTHAJA, HOJYYHBIIETrO
nms coOsrtist GW 150914, crana HeOKHITaHHOW HE TOIBKO TOTOMY, YTO aHTCHHBI
ele paboTany B TECTOBOM PEXUME, H HE TOJIBKO 0 BEJIMYMHE CHTHAJIA, OKa3aB-
IISHCS BBILIE OKMIAEMOM, HO M TPaHIMO3HBIMU MacIITabaMy MOPOAMBILEH 3TO
coObITHE KOCMHYecKO# karactpodsl. 1.3 Mmumapnaa Jier Ha3aj Ha PacCTOSHUU
1/30 Bugumoro paauyca BeeneHHOH NMPOM30IUIO CIUSIHUE JBYX TUTAHTCKUX dep-
HBIX JBIp ¢ Maccamu 29 u 36 Macc CoNHIA, IPU KOTOPOM TP COJTHEYHBIX MacChl
MIPEBPATIINCH B TPAaBUTALIIOHHBIE BOJIHBEI B TEYEHHE COTHIX JIOJEH CEKyHIbI, pa3-
BHB JI0 CHX IOp He HalIIONaBUIYIOCH B IPUPOJE MOIIHOCTb B 3.6 *+10°° spr/cek.
CymecTBOBaHNE YEJUHEHHBIX YEPHBIX ABIP BO BeeneHHOI yxe TaBHO cUMTaeTCs
HaJIeKHO YCTAHOBJICHHBIM (DAaKTOM, HO B JJAHHOM CIIy4yae BIIEpPBbIE HAOIIOAAIOCH
CIIMSHHUE [BOIHON CHCTEMBI W3 YEPHBIX MABIP, NPUYEM BECbMA 3HAYHTEIIBHBIX
Macc. ['unorernyecku, Takon MPOLECC pacCMaTPUBAJICS XOKHHIOM €IlE MThe-
CSIT JIET Ha3aj, HO JIOJroe BpeMsl K 3TOMY OTHOCHJIUCH CKOpee KaK K MBICIIEHHOMY
SKCIIEPUMEHTY, WILTIOCTPUPYIOUIEMY 3aKOHbI JMHAMHUKHU 4Y€pHbIX IbIp. Tak 4to
otkpbitie LIGO — 310 Tprymd He Tosbko DUHIITEHHA, HO U X OKUHTa.

He menee Bnewamisromiel siBisieTcss ¥ MHPOPMATHBHOCTh PacIIM(POBKH
MIPUHSATOTO CUTHAJA: 1O ero (opme yaaaoch BEMHCIUTE KaK BETMYMHY Macc Hc-
XOJIHBIX YEPHBIX JIbIP, TAK ¥ MacCy KOHEYHON YepHOM ABIPHI — 62 MacChl COIHIA-
u mapametp ee Bpamerus 0.67 (MakcuMabHOE BOSMOXKHOE 3HAUCHUE SAWHMUIA),
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YTO U MO3BOJIWIO ONPEAEIUTh BEIUYMHY 3HEPrOBBIICICHUS B BUIAE BCIUIECKA
TPaBUTAIIMOHHBIX BOJH. JTO CTaj0 BO3MOXKHBIM OJylarogapsi MHOTOJIETHUM YCH-
JIUSIM HE TOJIBKO SKCIIEPUMEHTATOPOB HO U TCOPETHKOB, pa3paboTaBIIvX madIio-
HBI TPaBUTAIIMOHHO-BOJIHOBBIX CUTHAJIOB OT BCEX MBICIIMMBIX HICTOUHUKOB, CPEIU

KOTOPBIX TMPOIECC CIUSHUS
[ ! T ] YEepHBIX [IbIp SBJIAETCS Hau-

Inspiral Merger Ring-
dawin bomee 3¢dpdexrupapM. [11ab-

f ( . JIOHBI OBUTH TOJTy4EHBI ITyTeM
) ) 0 ‘ YHCIICHHOTO MOJICITUPOBAHUS

TMIPOLECCOB CIIUAHUA YCPHBIX

1.0 - i ﬂl = JBIp HAa OCHOBE YpaBHEHUH
) o o
05 L \ |\ | | 4 OiHmTelHa yxe B 21 B., KO-
| ARin -
0.0 1) \ I (l ||I',|"v‘" i I7la CTall BO3MOXXHBIMH TIa
ol

|| PpaUICJIBHBIC BBIYUCJIICHHSA Ha
0.5 - v U | |
L) IJ | CYNEPKOMITBIOTEPAX, HO 3TO-
1.0 y— Numerical relativity My HpeﬂL[IGCTBOBaJ'II/I FJ'Iy60-
Reconstructed (template)
L L L J Kas npopa60TKa TCOpUH 4Yep-

0.6 da 2 HbIX JbIp W PAa3BUTUC IIpU-
0.5 LU — Black hale separation 43 E OMMKEHHBIX — aHAJMTHYECKUX
= filack hole relative velocity 42 %
0ud = 174 METOOB pacue€Ta rpaBUTAIA-
0.3 E i i i ilg g OHHOT'O M3JIy4Y€HUSA B ITOCIICO-
v
0.30 0.35 0.40 0.45 Heii yersepty 20 B.
Time (s)

®opma curnana LIGO,
noka3anHas Ha kaptuHke (Phys.Rev.Lett. 116, 061102), o6napyxuBaeT TpH (has3bl
npouecca. BHauane curaan no4TH NeproIUUECKUil, 4YTO COOTBETCTBYET Ie0Ie3H-
YECKOMY JIBIDKEHHUIO YEPHBIX JBIP APYT OTHOCHTENIBHO JPYTa, IOTEPH HA U3ITyde-
HHE OTHOCHTEJIFHO MaJlbl. JTa (ha3a JOCTATOYHO TOYHO OMHCHIBACTCS aHAJIMTHYC-
CKH. 3ateM cieayeT (a3a HereoAe3NuecKoro JBIKEHHS C CHIIBHBIM PaHallioH-
HBIM TPEHHEM, IIPH KOTOPOH HApacTaloT aMIUIUTyJa U 4acToTa CHrHaia (TepBo-
HayaJabHO PaBHAs yIBOCHHOHN 4acTOTE OOpaIleHNs], KaK MPEACKa3bIBaeT HEpes-
THBUCTCKAs KBaupymonbHas ¢opmyna Jlanmay-JIndmmna) or 30 mo 150 ru, a
CKOpPOCTb ABMKeHHUs npudimkaercs k 0.6 ot ckopocTu cBeta. Cama 4acToTa u ee
MPOU3BOIHAS IO BPEMEHH SIBIIAIOTCS IBYMSI HE3aBUCUMBIMH NapaMeTpaMH, OIpe-
JeTsIeMbIMU  BEITMYMHONW MCXOAHBIX Macc. CyllecTBOBaHHE JBOWHON CHUCTEMBI
IIpeKpalaeTcs, Koraa pa3Mep CUCTEMbl CTAHOBHUTCS PABHBIM I'DaBUTALIMOHHOMY
pazuycy ocTaBILIeiCs MTOJIHON Macchl, U 00pa3yeTcs OHa BpallaloIascsl YepHast
npipa. [ocnenuss dasa npeacrasnsier co0oi "3aTyxaHue XBOCTOB" I'paBUTaIH-
OHHBIX BO3MYIICHUI BOKpYT 3TOH IbIpbl. CormacHo Ywiepy, YepHbBIC OBIPHI "HE
HMEIOT BOJIOC", MX BBIMAACHUE MOXKHO HM3SIIHO OINMCATh Ha SI3BIKE TaK Ha3bIBac-
MBIX KBa3MHOPMAIBHBIX MOJl — KBa3HCBS3aHHBIX COCTOSHHN "Boioc" ¢ KOM-
IJIEKCHOM dHEPTUel (4acToToi), MHUMAst 9aCTh KOTOPOM ONpEeIIsieT BpeMs pac-
a1, aHAJIOTUYHO TEOPUH PE30HAHCOB MPU CTONKHOBEHUSX apoHOB. Onpenernsis
BEILIECTBEHHYI0O M MHHUMYIO 4acThb M3 ()OpMBI CHI'Hajla Ha IOCIeNHEH cTaaud,
MOJKHO PAacCUUTaTh Maccy M NapaMeTp BpallcHUs KOHEYHOM uepHOM AbIpbl. Ha-
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KOHEII, 3Hast SHEPrOBBIICJICHNE, MOXKHO 110 aMILIUTYIe IPHHIMAEMOro Ha 3emiie
CHUT'HaJIa BBIYUCIIMTH PACCTOSTHUE 10 OOBEKTa.

B nenom, pabota nponenanHas TEOPETHKAMHA C KOHIA 60-X IT, CAUTAIOIIIXCS
Ha4yaJoM COBPEMEHHOTO 3Tana (U3UKHA YepHBIX JbIp, MOMCTUHE OrpoMHa. B Hel
€CTh BKJIAJ M HaIllel TPyMIsl Ha Kadenpe TeopeTudeckor pU3nKH, B KOTOPOH Ha
pa3HBIX 3Tanax MPUHAMAIN Y4acTHE MHOTHE MOKOJEHHS CTYJEHTOB U aclUpaH-
TOB. 3a MPOIIEANINEe Toabl NOATroTOBIeHO 30 KaHIUIATOB HAYK, MHOTHE U3 KOTO-
pOii cTanM M3BECTHBIMHU YYEHBIMHU, aKTHBHO paboTaromumu B Poccun u 3a py6e-
koM. Hauunas ¢ cepenunbl 70-X IT. HAMH OBUIO OIyOJIMKOBAHO OKOJIO JBYXCOT
paboT MO TEOpUH I'PaBUTALMOHHOTO M3IIY4EHHUS, YePHBIX JIBIP, U IPYyTHX MpodiieM
rpaBUTAaIMK, HA KOTOPBIE UMEETCsl Oolee Tpex ThIcsAd cchuloK. OnucaHue paaua-
LIMOHHOTO TPEHUS B I10JI€ KEPPOBCKOM YEpHOM ABIPHI BIEPBBIE OBUIO JTaHO B pa-
6ote D.V.Gal’tsov, Journ. Phys. A 15, 3737 (1982). B xonne 70-x napamiensHO
¢ TopHOM Hamu ObLIa MOCTPOEHA TEOPHs TPABUTALIMOHHOTO M3TyYeHUsI I pe-
JSITUBUCTCKUX CKOPOCTSX; Pa3BHTHI METOIBI aHAIN3a KBa3WHOPMAIBHBIX MO,
BIIEPBbIC YKa3aHO Ha BO3MOXKHOCTh MUKPOCKOIIMUYECKNX YEPHBIX JBIpP ¢ ""BOJIOCA-
MU', pa3BUTHI HOBBIE METOIBl AHAMTHIECKOTO PEIICHUS YpaBHEHUH DWHIITEH-
Ha ¥ ypaBHEHHUH CTPYHHOI TpaBUTALlMH B MHOTOE Apyroe. B moHorpadum «I pa-
BUTALIMOHHOE WM3Iy4YEeHHE JneKkTpoaumHammdeckux cucrem» (/[.B. Tambros,
10.B. I'par, FO.B. IleryxoB, 1984) nccienoBaiichk BOZMOXHOCTH J1aOOpaTOPHON
reHepaiuu ['B, aTa npobnema 10 cux mop NnepHoguyecKy MOJAHUMAETCs B JIUTe-
patype. B kaure «Hactunpl ¥ nons B OKpecTHOCTH 4epHBIX AbIp» ([1.B. I'anbuos,
1986) u3nokeHbl MaTeMaTHYECKHWE METO/bl HMCCIENOBaHUS BO3MYIIEHUH Bpa-
IIAIOIINXCS YEPHBIX IBIP, IPOIODKAOIINE UCTIONB30BAThCS U ceidac.

Pesynbratel LIGO npomomkaloT akTHBHO 0OCYKAAThCs, U BEPOSTHO €llie
MHOTHE BBIBOJIBI OyIyT cenansl mosxe. Ceifuac MOKHO CKa3aTh, YTO KCIIEPHU-
MEHTAJbHO JIOKa3aHHAs 00JIaCTh MPUMEHUMOCTH IMHINTEHHOBCKON TEOPHH CY-
IIIECTBEHHO PACIIMpEeHa KaK B CTOPOHY OOJBIINX CKOPOCTEW, TaK U B CTOPOHY
CYIIIECTBEHHO HEJMHEHHBIX PeXUMOB rpaButanun. OTKIOHEHUH OT mpeackasa-
HUW TOCT-HBIOTOHOBCKUX paznoxeHnii OTO nHaiimeno He Obino. MHTEpecHO,
YTO OJWH W3 MOCT-HBIOTOHOBCKUX () (PEeKTOB — 3aMensieHre CUTHAIOB (JTIF000H
MpHUPOIBl) B rpaBuTaniioHHOM moje (3ddexr Ilamupo) — mms GW150914 ume-
€T TUraHTCKYI0 BeianduHy nopsiika 1800 nueit. Beex BomHyet Bonpoc 06 orpa-
HUYEHUSIX Ha MOAN(DUKALNY SHHIITEHHOBCKON TEOPUH, KOTOPBIE MOTYT IPOSIB-
JIATHCSI HA KOCMOJIOTHYECKUX MacinTabax ¥ Ha MUKpoypoBHe. Tak, IUpoKo 00-
Cy’JaeTcsi BO3MOXKHOCTh HEHYJIEBOI MacChl TpaBUTOHA. 31€Ch MHOTO HIOAHCOB.
Jluneapu3oBaHHAs TEOPHsI MACCHBHOW I'paBUTAIMH, IPEIUIOKeHHas ere B 30-x
rogax ®@upuem u [laynam 1o cymecTBy sIBISETCS CKaJIIPHO-TEH30pPHON TEOpHEH,
U HE NMEPEXOAUT B SMHIUTEHHOBCKYIO B MpeNEie HYJIEBOM MacChl, YTO HENPUEM-
seMo. B HauBHOW HENMHEHHOM MaCCUBHOHM TpaBUTALMM MOSIBISIETCS TyXOBas
Mona bymeBapa—/lesepa, nenaromas Teoputo Heycroiunsoit. B 2010 r B pabore
BBINyCKHUKA (pu3daka Hadana 90-x rr [abasanze ¢ coaBTopaMu Obliia HAKOHEI]
MIOCTPOEHA NpHeMiIeMas MOAENb, B KOTOPOH Macca IpaBUTOHA CO3JAETCs 110
aHAJIOTUH C MEXaHU3MOM XHUITCa BBEJCHHEM BTOPOTO TEH30PHOIO IIOJISI, B3aH-
MOJICHCTBYIOIIIETO TOJBKO C METPHUKOH (OurpaBuTanus). JTa TEOpHsl BechbMa
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CJIO)KHA, ee mpuMeHeHue k curyauuu tuna GW150914 noka He u3ydeHo mos-
HOCTHI0. OIHAKO MPOCTOE OrpaHIYCHHUE HA MACCY TPAaBUTOHA MOXKHO TOJIYYHTh
Omaromapsi TOMY, 9TO B COOBITHH 3a[IciiCTBOBAaH KOHEUHBII CIIEKTPAIBHBIN IHa-
MA30H: B CIlydae MAacCHBHOTO I'paBUTOHa ¢opMma mcmymenHoro I'B nmmysbca,
npenckazanHas B pamkax OTO, O6puta OBI HCKaXKEHA Ha ero MyTH K 3emie. JT1a
OLICHKA HE O4eHb CHibHas: m < 1.2 * 1022 eV/c* (B KocMooruy Macca cpaba-
THIBA€T BIUIOTH IO BEIMYMHBI 0OpaTHOTrO paguyca Xa0bia, 94To JaeT MOPSIOoK
10-* eVic?).

Mopundukanusi rpaBUTalMKM HA MUKPOCKOIMYECKUX PACCTOSIHUSAX OXKHJa-
€TCA M0 MHOI'MM HpUYWHaAM — HeO6XO}II/IMOCTl/I KBAaHTOBAHUs OTO, peuicHus
npoOIeMbl uepapxuu (HyHIaMEHTAIBHBIX KOHCTAHT (pa3pbiBa HA MHOT'O MOPSII-
KOB MEX[y TUTAHKOBCKOW JHEPTHEH M XapaKTEPHBIMU JHEPTUSAMHE 3JICKTPOCIa-
6ot Teopun) u T.1.. OOCYKIaeTCs BO3MOKHOCTh TOTO, YTO TPAaBUTALUS HA Ma-
JIBIX PACCTOSHHUSAX CTaHOBHUTCS MHOTOMEPHOH, IPH 3TOM, €CIH B3aMMOICHCT-
BYIOIIHE TeJIa HAXOAATCS B HAIIEM IMPOCTPAHCTBE HA MAJBIX PACCTOSHUAXK, TO B
WX B3aUMOJICHCTBUE JAIOT BKJIAJ M CHJIOBBIC JIMHUH, BBIXOAAIINE B JOTOJTHH-
TeJIbHBIC N3MEPEHHUS M BO3BPAIAIOIINECS OOPAaTHO — B TOM CITydae rPaBUTAIHS
CTaHOBHUTCA CHWIBHOI, COOTBETCTBYIOIIAS IJIAHKOBCKAsl SHEPTHS MOXET HMETh
mopsnok TaB (TeV-Gravity). B To ke Bpems, Tena, HaXOAAIIMecs HA MaKpo-
CKOTIMYECKHUX PACCTOSHHAX, B3anMOACHCTBYIOT Kak B OTO. Dta Teopus mpen-
CKa3bIBaeT BO3MOXHOCTh POXICHHS MHUKPOCKOIMYCCKHUX UEPHBIX MBI Ha
Bbonsmiom Anponnom kosutaiiaepe. Hanusle LIGO moka He mpUBENId K HOBBIM
OrpaHUYCHHAM Ha TEOPpHUU C 6OJ'II)I_IJI/IMI/I JONOJIHUTCJIbHBIMU U3MEPCHUAMMU, JIA
9TOTrO HYXKHO JKJaTh, MIOKA MOJOOHBIX COOBITHIA HAKOMUTCS TOCTATOYHO MHOTO,
YTOOBI MOYKHO OBLIIO IIPOBECTH CTATHCTUYCCKUIN aHAIH3.

JI.B. I'anvyos,
npogeccop kageopuvl meopemuueckoli Quuxku

COBPEMEHHBIA METO/]
OBHAPYXEHUSA 'PABUTAIIMOHHBIX BOJIH
BblJI ITIPEVIOKEH B CCCP

29 ¢epans 2016r. B Hamem MucTuTyTe 001Iel Pusnku uM. A.M. Ilpo-
xopoBa PAH cocTosincst perynspHbli ceMuHap, Ha KOTOpoM akaaemMuk PAH
Bnagucnas VMBanoBuu I[lycTOBOUT caenan OJieCTSIUE JOKIan 00 OTKPHITHH
(TIepBoii perucTpanyi) rpaBUTAIMOHHBIX BOJH (TIOJHOCTBIO JABYX4acoBasl JIEK-
nust B.M. IlyctoBoiita «O rpaButanmum» JocTymHa Ha noprane «IIpaBmup»
http://www.pravmir.ru). Hexenro Ha3am cooOmieHne O TEpBOW pETHUCTpALUN
TpaBUTAMOHHBIX BOJIH Ha JBYX MHTepdepomerpax Maiikenscona B CIIIA, xo-
Topas Opma ocymecTBieHa 14 ceHtsOps 2015 r. u omyOnrkoBaHa Mmociae MHO-
TOYMCIICHHBIX IPOBEPOK Ha OMIMOKY, B30YAOpPaKWJIO BECh HAYYHBIH MHUp, MO-
CKOJIBKY MOATBEPAMIIO MX cymiecTBoBaHMEe K 100-meTHro ux mpeackasanus A.
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OiiHmTeiiHoM B 1916 T. Ha OCHOBE €ro Teopuu OTHocuTenbHOCTH. [loBclomy
Havanuch myOmmunble nekiuu (19.02.2016 r. Ha dusdake MI'Y u ap.), mo-
CKOJIbKY BKJaJ poccuiickux yuéHblx u3 MI'Y u PAH B 3T0 OTKpbITHE U UX yua-
cTHe B pa3paboTKe U OTINaJKe HHTep(HEepOMETPOB BeChMa 3HAUHUTEIICH.

[NoBbimeHHBIH HHTEpEC (M HHTPUTa) K JOKIAIy Ha HAlleM CEMHHApE OIIpe-
Jersics TeM, uyto Bnaancnas MBanosnd [lycroBoiit B 1962 r., Oymyun actimpas-
ToM akamemuka B.JI T'mH3Oypra, mepBeiMu BMecTe ¢ Muxamn EBreHneBmdem
I'epuienmreiinom (cm. XKOT®D, mapt 1962 T.) npemiokuiar HOBBIN criocod peru-
CTpalMy TPaBUTAIMOHHBIX BOJH C MOMOILBIO IBYX M Oosiee MHTEpdepoMeTpoB
MaiikenbcoHa U ¢ UCHOJIB30BAaHUEM «J1a3ePOB» Kak UCTOYHUKOB CBeTa. JTa pabo-
Ta ObLIa 3a/lyMaHa 1 CeNaHa TOTa, KOrJa O Jia3epax CIbIIIANM JIMIIb HEMHOTHE
(TI03TOMY aBTOPEI B3SUTH CJIOBO JIa3ep B KABBIUKHU) U BCE CIICIHAIUCTHI B 00JIACTH
MTOVICKA W PETHCTPAIMU TPABUTAMOHHEBIX BOJH B TO BpeMs paboTany HaJ| IETeK-
TOpOoM-aHTeHHO Bebepa Ha 0CHOBE MaCCHBHOTO aAJTFOMHHHUEBOTO LIMJIMH/IPA.

3meck cremyer 0co00 OTMETHTE TOT (akT, uto Biagucnas MBaHOBHUY HE TT0-
TEpSUT MHTEPEC 3a TMpoIreAmne 54 roga K TeMe PEerucTpaniyl TPaBUTAIMOHHBIX
BOJTH ¥ CaMOCTOSITEIIFHO pa3paboTall HOBBIM MOIXO IKCIIEPTH3BI 3aPETHCTPUPO-
BaHHOTO CHTHaJa BO3MYIIEHHs MMPOCTPAHCTBA B IUiedax uHTepdepomerpa. He-
CMOTpsI Ha COJIMAHBIN OTPE30K BpeMeHn 00padboTku (¢ 14 centsops 2015 r . go 14
¢eBpans 2016r.) pe3ysbTaTOB M3MEPEHUI, «OUYMIIEHHUS» CHIHAIIA OT LIyMa U I0-
UCKa B OaHKE pacyéToB HYKHOTO CICHapus (M3 HECKOJBKHX COTEH!) KoJjuiamca
ABYX '-IépHI)IX JbIP, BCEraa OCTaroTCsd COMHECHHS B UICTUHHOCTHU CO6I)ITI/Iﬁ, KOTOpBIC
PErUCTPUPYIOTCS BIIEPBBIE B MUPOBOM UCTOpUU. B 3TOM cUTyanuu HOBBIN IIOAXO.
K aHAJN3Y yXKe OIyOJIMKOBAHHBIX JAHHBIX, KOTOPHIC JOCTYITHBI JJFOOOMY HCCIe-
JioBaTeso, Jopororo crout. Tak BoT, Bnagucnas MiBanoBuy 3a mpomiesuyio He-
JICTF0 TIOCTIe IMyOJIMKAIMK Iyra KoJdeOaHWi ¢ YMPIUPOBAHHOW (HApacTaroIeit)
YaCTOTOH BO3MYIICHUS IPOCTPAHCTBA BPAIIAIOIIUMHUCS KOJIOCCAJIBHBIMU Macca-
Mu (29 u 36 macc ConHral!), KOTOpBIE COMMKAIOTCSI CO CKOPOCTBHIO OoJIee ToIIo-
BUHHI (!) CKOPOCTH cBeTa BOIM3M MOMEHTA KOJUIAIICa, TPOBEN pacyEThl HA OCHOBE
JIETKO W3MepsieMO BENMYMHBI ITpoIiecca COMMKEHUs IO caMOro Kolarca, a
HMMEHHO, [UTMTETFHOCTH IiyTa Konebanuii ~170 mmumcekysa. Ero pacaérs! moka-
3aJM yAUBUTEIIFHOE COBIAICHNE C IIIUTEIFHOCTHIO IIepHo/ia KolebaHui B Hadaie
nporecca ¢ TouHOCThIO 10 0.3 %. Takum obOpa3zom, Biaagucnary MisanoBuuy yia-
JIOCh ITOBBICUTH BEPOSITHOCTL TOI'0, YTO 3aPErMCTPUPOBAHHBIE BO3MYILEHHS MPO-
CTPAaHCTBA U BPEMEHHU SIBJIAIOTCS PE3YJIBTATOM KOJUIANCa ABYX YEPHBIX IbIP C
maccamu 29 u 36 macc ComHua.

[Mocne moxmana s momomeén k Biagucnary MBaHOBHYY ¢ HEKOTOPBIMU Ya-
CTHBIMH BOIIPOCAaMHU I10 JOKJIaay ¥ B Ipolecce Oecepl Mbl KaK-TO BCHOMHHIIN O
npencrosimeii ronoBmuHe 90-1etust Pema Bukropomua Xoxmosa. U TyT aka-
nemuk [lyctoBoiit B.M. BcmoMHII 00 MHTEPECHOM SMH30/E, CBI3aHHOM C 3a-
IIUTON ero JOKTOopcKoi muccepranud B 1972 r. m XoxnoBemM P.B., xoTopsrit
ObUT y Hero O(UIIAIFHBIM OMIIOHEHTOM IO TUCCePTALNHU. DTOT AMHU304 100aB-
JIeT el OUH pKUi IWTpUX K noprpery Pema BukropoBrnya XoxioBa, KOTO-
pbIit TApMOHUYHO (MJTH, KaK TOBOPAT (HU3UKH, CUH(]A3HO) JOKUTCS HA NATUTPY
OTTCHKOB, OITMCAHHBIX BBIIIC.
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1974 (nmm 1976?) ron. TamkeHT, aKkycrudeckas koHdepeHims. CieBa HalpaBo CHIAT:

Poanbn 3unnypoBuy Carzaees, tOpuii Bacunbesuu ['yisies, [lynar Kupruzoaesmy Xaou-

Oynaes, ['ammua Bopucosna I'ynseBa (okena 1O.B. I'ymstea), Pem Buxroposuu Xoxiios,
Bnanucnas ITycroBoiT

Bcenomunaer akagemuk PAH Brnanucnas MiBanoBuu [1ycToBOMT.

«B 1972 1. s noaroToBUa JOKTOPCKYIO AuccepTanuio «Teopus pacnpocTpa-
HEHWs1, YCWJICHUS W TeHEepalyuy aKyCTHYECKUX BOJH B TONYIPOBOJHHUKAX» K 3a-
[IMTe W OOCYAMI ¢ MOMM MIe)oM MO KaHTUIATCKOW AuccepTanyu, [ mH30yproM
Buramiem JlazapeBndeM KaHIMIATYyphl BO3MOXKHBIX OIMOHEHTOB MO IHCCEpPTa-
mun. 'maz0ypr B.JI. npemnoxxun npurnacuts Xoxmnosa P.B., kak BEICOKOApYIH-
pOBaHHOrO M aymaroriero gusnka. Pem BHKTOpOBHY MO3HAKOMUJICS C COIEpIKa-
HHEM palboThl MO aBTOpedepaTy M Jall corjacue ObITh OJHUM M3 ONIIOHEHTOB.
Onnako, BJI ckazan, uro Pem BukropoBu4 BechbMa 3aHATHIN YEIOBEK M YTOOBI
MOAICTPaxOBaThCs M HE CPHIBATh 3aIUTy HEOOXOAMMO IPUINIACHUTH (Ha Cilydai
cpouHoii 3amenbl XoxioBa P.B.) u3 MI'Y elie 0JHOro KaHUIaTa B OMIIOHEHTHI,
Haripumep, Ceprest AnexcannpoBrnia Axmanosa. Tak 1 ObUIO clieIaHo.

Huccepranus Oputa ycmemHo 3ammuiieHa Ha YuyeHom Cosere ®UAHa,
IpezceaaTeneM KoToporo B To Bpems 0bul Hukonaii ['ennanuesny bacos. Bee
JOKYMEHTHI OBUTH COOpaHBI M BCe HEOOXOIMMBIE MaTepHaNbl IO IMPOIEeaype
3aIuTHl OBUTH TIepenaHsl Bo Beecoro3Hyto arrecranuonHyo komuccuio (BAK)
IUTA yTBEPKICHNUS perneHnst Yuernoro Copera.

Hexotopoe Bpems cryctst Yaensnit cekperaps coBera M.H. Cucaksn mpu-
éJ pacCTPOSHHBINM U CKa3al MHE, YTO OH MOJy4Ws O(HUIManbHOE MHCHMO 3
BAK, noanmucanHoe YuensiM cekpetapeM BAK .M. BUIIHIKOBBIM O TOM, YTO
MOSI IUCCEPTAlMsl HE MOXKET OBITh YTBEp)KAEHA, IIOCKOJIBKY OJMH U3 MOMX OIl-
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MIOHEHTOB, a UMeHHO, uneH-koppecnonaeHT AH CCCP P.B. XoxioB sBasercs
wireHoM [Ipesumuyma BAK u He MOkKeT OBITH ONIIOHEHTOM IO JUCCEPTALUAM
moboro ypoBHA. S moGexan ¢ 3tuM mrcbMoM K [ua30ypry B.JIL. 3a coBeroM:
«Uro menmats?». ['mH30ypr B.JI., B mpucymeii eMy MaHepe HE BO3MYIIATHCS 110
mycTsKaM, ckazal: «CiaBa, JeJaTh HEeUero, HaJo 3aIlUIIaThCs, MO-HOBO ! ».

Bcem, KTO IpoXoanIiI 3TOT MyTh OJUH pa3, HE 3aX04YeTCs TePATh emé To1 U
Maccy JIeHer Ha IeperieuaTblBaHHE TEKCTa JAMccepTaluud U aBropedepara Ha
MeYaTHOW MAIIMHKE B 5-TH 9K3. 3aTe€M MPOXOJUTh MyYUTEIbHBIC HCIIBITAHIS Ha
MOJTyYeHHEe pa3pellieHusi Ha revath aBTopedepara B «[maBiaure» ¢ OOJBIIAM
YHICIIOM COTJIaCYIOIIUX W yTBepkaaroumx noanuceit u su3 (8 ®MMAHe u BHe
HEro) Ha KOHTPOJIBHOM 3K3eMIuipe. [IpencTaBuB BCE 3TO, s COBCEM 3arpyCTHII
U paccTpowics. 3aTeM OCThUI HEMHOI'O M pelwi No3BOHUTH XoxioBy P.B. u
noXkanuThes Ha cutyauuio B BAKe, o KoTopoil OH MOT 1 He 3HaTb.

XoxioB P.B. mompocui MeHs He BOIHOBAThCS IMOHANPACHY, a CHadala
IaTth eMy pazoOparbcs B Aetamsx. OH oOernan MHE IMO3BOHHTH Yepe3 ABa-TPU
s, J{eficTBUTENFHO Yepe3 HEeCKONBKO JHEH pa3laics 3BOHOK M OH COOOIIHII
MHE, 4TO €ro IpaBa onnoHeHTa, otMmeHEHHble BAK Henento Hazan, yxke BoccTa-
HOBJICHBI, IOCKOJIBKY OH JIaBaJl COTJIaCHE OBITH OIIIOHEHTOM TOT[Ja, KOTAa emé
He Obut m3bpan B coctaB Ilpesunnyma BAK. Xoxios P.B. okazancs Touen:
JHiCCepTalisl MpOIUIa YCTaHOBIEHHBIN myTh BHyTpu BAK m s momyumn ot-
KPBITKY O TOM, YTO MOsI JOKTOPCKas AUCCEPTALMA YTBEPKIACHA U MHE IPUCY K-
JICHA CTETEHb TOKTOPa (U3NKO-MATEMAaTHUCCKUX HAYK.

Hepwun C.M., I'n. hayunolii compyOHUK,
Hucmumyma obweti pusuxu um. A.M. I[Ipoxoposa PAH,
8bINYCKHUK puspara 1972 2.

KAK MBI ITPO’KUBAJIAN 90-¢ I'OAbI
B MJIII MI'Y UMEHMU M.B. TOMOHOCOBA

HpoeKT TpeXMepHasi ONITHYECCKAA NaAMATH

Bcenommunato, kak 310 Havanock. B Poccum Oymesanu 90-e romsl, Bee eme
TIPOAOIDKAJICS Xaoc U Hepa3depnxa. HekoTopble ydeHbIe ye3Kallu 3a TPaHully,
HEKOTOphIE OCTaBaIMCh paboTaTh 311eCh, B HOBOM Poccuu. Ho Bce MBI OTKpBIBa-
JW A7 ce0s HOBBIM OOJIBIIION MHUP, KOTOPBIM MOpaXkaid B TO BPeMs CBOEH HO-
BU3HOM, HENPUBBIYHBIM YCTPOMCTBOM U KOTOPBIM OYEHb CWJIBHO OTJIMYAJICS OT
Haliero NpuBbBIYHOI'O COBETCKOT'O MHpaA. B 370l cBsI3M OYEHDB XOpoumo MOMHIO
cBOIO mepByl0 koMmaHnupoBky B Coenunennsie [lltater Amepuxu B 1991 .
Tam, B banTumope, nomkHa Obliia COCTOATHCS BCEMUPHO-M3BECTHAs cpean du-
3uK0oB MexayHapoaHas koHpepenuuss CLEO/QELS-91. Mens BbI3Ban k cebe
Cepreii AnekcannpoBrnd AXMaHOB H NPEIUIOKKI CAEIATh TaM JOKJIAJ IO Ia-
pameTpudecKkoii reHepanuy cBeta. Ha KoH(epeHIHIo MBI JJOJDKHEI OBUTH TTOEXATh
Brpoem: C.A. Axmano, H.W. KoporeeB u s. 3a mememro mo moesnku Cepreit
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AJIeKcaHIpOBHY CKa3ajl, YTO I0EeXaTh HE CMOJXET, a 3a | JIeHb 10 MOE3]KH OTKa-
3ajcs oT noe3nku U Hukomnait MiBanoBuu. Tak 4ro, g octancs onus. [lo cux nop
TIOMHIO COITyTCTBYIOIINE TIOE3]IKE NEPEeKMBaHMs. Bce HE3HAKOMO: HEMIOHATHO Kak
MIO3BOHUTH TI0 Tene(oHy, HEMOHATHO KaK BKIIOYWTH AYII, KyNUTh OWIIET, OT-
KpPBITh JBEPh B I0OE3/l€, CHATH HOMEp B rocruuiie. Eciu Obl MHE HE TIOMOIIIN
MOM J1py3bs Butammii u Jlena BanoBel, xuBiue B To BpeMs B Hbro-liopke, u
pebsita 3 JIuBemopckoii Jlaboparopun Matiki [Teppu u @pauk [laTrepcoH, s Ob1
Bpsan nu goOpaincst 1o bantumopa. M 310 He yAMBHUTENBHO, MBI TOTJA JKHIH B
[lpyl"Oﬁ OUBUWJIN3AllMU, HO HaM, CCTCCTBCHHO, 6]:.1.]'[0 OYC€Hb MHTCPECHO Yy3HATh, KaK
KHMBYT B TOM, APYroM MHpe. 51 BCIIOMHMII 3TOT 3ITH30/1, YTOObI KaK-TO IepeaTh
TOT AIMOLMOHANBHBINH (OH, B KOTOPOM MBI JKHIIH ¥ padoTtanu B 90-¢.

W Bce-Taku, HECMOTPSI HA PE3KHWE M3MEHEHUS B JKU3HH, MBI IIPOIOIDKAIN
paboraTh B HameM Kopryce HenmHelHOH ONTHKY C IPUBBIYHBIM SHTY3HAa3MOM,
MIOJTHOCTBIO OTNaBast ce0s pabore. DTo ObUT HAII POIHOM KopITyc, Ham JloM, Ko-
TOPBIA MBI CTPOHMIIM CBOUMH PyKaMH.

Y menst 601 mpyT, SAra MankuH, 04eHb CIIOCOOHBIN YYeHBIH-XUMHUK, paHO
3aIIUTHBIINN TOKTOPCKYIO JHCCEPTALNIO, YEIOBEK Pa3HOCTOPOHHHH, CEPHE3HO
YBIICUCHHBIN 1033ueH. S mo3HakoMmicsa ¢ HAUM B KoHIe 80-x ro10B Ha TypOase
MOCKOBCKOTO 0Ma y4EeHBIX ApPXbI3 BO BpeMsI TOPHOTO IOXO0Ja MO 3alaJHOMY
Kaska3y. 1 Bot kak-To B MOCKBE OH HEOXXHIaHHO Ipue3xaeT ko MmEe B KHO.
Msl uaeM ¢ HUM B OydeTr, KOTOpbIi B TO BpeMsl Jepikala 3aMedaTesbHas CyIl-
pyXxeckasi mapa, BbIHYXIeHHas B 90-e ronsl yexath u3 TOwnucu B Poccuto,
Cgernana IlaBnoBHa u Brmagumup AnexcanapoBuu OKCEHKpPYTH, YAMBHUTEINb-
HBIC JIFOJTU C HEIPOCTOH CyIL00I.

Bo Bpemst Hamtero pasroBopa 3a Jariedkoi kode Sma MHe ckasal, 4To XO-
4eT N03HaKOMUTH MeHs ¢ EBrennem JleBnueM — cblHOM M3BecTHOTO (pu3mka Be-
HuamuHa JleBnda, aBTopa 3HameHnToro “Kypca Teopermdeckoit puzmkm’” B 2-X
Tomax. S cripocw “3auem”, u Sma oOwsacHWI, uro EBrenuii Jlemu xouer mpen-
JIO)KUTH MHE MOYYacTBOBATh B KPYITHOM MEXYHAPOIHOM IIPOEKTE 110 pa3padoT-
ke (uryopeceHTHON onTHaecKol mamstu. Tak s mo3Hakommiics ¢ JKeHei, ¢ ko-
TOPBIM MBI BCKOPE CTalll HE TOJIBKO MapTHepamu 1o IIpoekTy, HO M Opy3bsiMu.
He crouts roBoputs, 4To s cpasy xe cornacuiuca. OJHAKO g CUUTAI CBOUM JOJI-
rOM, 4TOOBI Hay4YHO-HMCCIIEIOBATENILCKAsl YaCcTh PadOT NPOXO/IMia y HAaC, B HAaLlleM
poaHOM Kopryce HenuHeitHol onTuku. [Ipodeccop JleBud, xuBIIMiA B TO BpeMs
B M3panie u ABIABUIMNACS NPE3UACHTOM psJia CTAPT-AlIOBCKUX MEXKAYHAPOIHBIX
KOMITaHUH, 3aHUMABIIUXCS (DITyOpECLIEHTHONW ONTHYECKOH MaMsThio, HUYEro He
HMeJ IPOTHB M TOTOB ObLT porHAHCHPOBaTh 3Ty padory B MJILL. Yepes kakoe-
TO BpeMs s npemtoxkiia Hukonato MBanosuuy KopoteeBy, KOTOpBIit B TO BpeMst
0611 3aBeaytommM Kadenpsl OpuBIl u nupekropoM MeXTyHApPOIHOTO HAYYHO-
yueOHOTO IeHTpa, HadaTh pa3padaTeBaTh 3Ty TeMaTuky B MJIL] u mozHaxoMui
ero ¢ Esrennem Jleenmuem u JIbBoM 3aiimeHOeproM — B TO BpeMs TJIABHBIM TapT-
HepoM JleBnda o IIpoexty “Tpexmepnast ontrdeckas mamsats . [Ipodeccop Ko-
pOTEEB BBICOKO OLICHMJI OTKPBIBAIOIIMECS MEPCIEKTUBBI M MOANEPKAI UACHO 3a-
HATBCA 3TOH TemaTrukoil y Hac B MJILL. bruta opranmsoBana crienuansHas 1abo-
paropusi, a s ObUT Ha3HAa4YeH ee pykoBojureneM. Jlaboparopusi cpasy *xe crana
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Hay4YHbBIM JIMAEPOM B pa3paboTke oJHOW M3 Tpex yactel [Ipoekra, a UMEHHO B
pa3paboTKe IepenuchBaeMol (IIFOOPECEHTHOW 3-X MEPHOU MaMsATH C MOOUTO-
BOM 3aMMCHIO C MOMOIIBIO TTOCIEA0BATEIBHOCTH (PEMTOCEKYHIHBIX MMITYJIECOB U
MIOCTPAaHUYHBIM CUHUTHIBAHHEM C MOMOIIBIO HETPEPHIBHOTO JA3EPHOTO H3ITyde-
nua. Kommepueckas maes IIpoexta ocHOBBIBaach Ha TOM, YTO HCIIONB30BAHHE
(III0OPECIIEHTHOTO CUUTHIBAHMS MOTEHIMAIBHO JaBAJIO BO3MOXKHOCTH CYIIECT-
BEHHO YBEIMYUTh 00BEM HaMATH PacIpOCTpaHeHHBIX B TO Bpems CD u DVD
JIMCKOB 32 CUET YBEIWYEHUS KOJIMYECTBa cIoeB. JleficTBUTENbHO, CO31aHNE MHO-
TOCJIOWHBIX OTpa)kaTeNbHBIX AUCKOB, K KOTOpbIM oTHOcATca CD u DVD, kpaiine
3aTPyJHEHO M3-32 KOT€PEHTHOCTH OTPA’KEHHOTO CUMUTHIBAIOIIETO CHUTHAJIA, TPH-
BOJALIEr0 K MHTEP(EpPEHIMOHHBIM d(pQeKkTaM TakuM, Kak, Hanpumep, dpdext
Tanp60. B ciryuae e nprMeHeHus (IIyOpecieHTHOI TEXHOJIOTHH, TJIe B Ka4ecT-
BE€ 3alKMCHIBAIOIIETO MaTepHalla MCIOb3yeTcst (yopecuupyromuid hoToxpom,
9TOM MpoOJIEMbI HE CYLIECTBYET, MOCKOJBKY (UIyopeclieHTHOe n3inydeHue ¢oro-
XpoMa, MCHOJIb3yeMOE B KaUeCTBE CUTHAJIA IJIsl CUNTHIBAHMSA, HEKOTepeHTHO. [1o-
ClleMHeEe JIaeT TAKKe BO3MOXKHOCTH PEalTn30BaTh MapaUIeNbHOE CUUTHIBAHHE,
PE3KO yBENUYMBasi CKOPOCTb CUMTBIBAHUSI 110 cpaBHEHUIO ¢ DVD.

OtH paboTHI KaK-TO Cpasy, B OJJHOYACHE, BBEJIH HAC B TOT OOJIBLION He3HaA-
KOMBII MHp, O KOTOPOM $I YIIOMUHAJ B Hadaje 3aMeTKHU, IPUYEM B CaMylo Iie-
penoByo ero chepy — HaydHbIi OM3HEC U BHICOKHE TEXHOJIOTHH.

Paboter mum B KOJ0Oapanmuy ¢ HecKoIbKuMu HHCTHTYTamMu PAH, ¢ my0-
nmuanoi kommanner ASUSTeK Computer Inc., pacrionoxennoit Ha TaiiBane, u
HECKOJNBKHMH 4acTHHIMH Kommanusmu B Hero Mopke, Pexosote, JIonnone u
JIsBoBe. Ilpencemarenem CoBeTa AUPEKTOPOB OMHOW M3 PoccHiickMxX Komria-
HUH, BXOAAIIMX B KOJUTabopaIuio, ObIT 3aHMMAaBIINK B TO BpeMs mnocT [Ipemace-
natens Cosera @enepanun Oenepansaoro Cobpanus Poccutickoit deneparin
E.C. CtpoeB. 3HauuTeNbHYI0 OpraHU3alMOHHYIO PabOTy BBHINOJHSI €ro Mo-
MorHUK — npogeccop Mocud Esrenpesuu duckun. Ha xapenpe u 8 MJIL] pa-
60Ty B 3TOM HampaBieHuH Bo3riaBui npod. Huxomait VBanoBuu Koporees,
3aHMMABIIAHA B TO BpeMs JIOJDKHOCTH 3aB. kKadempoit OduBIl u mupekropa
MJIL. K nccnenoBanusM, NpoBOAMMBIM Ha Halled kKadenpe B 3TOM HarlpaBiie-
HUM, OBUIM TaKkKe MOAKIIOUEHBI HKCIIEPUMEHTANbHBIE TPYMIBl AJEKcaHipa
IOpreBnua YwmkwmeBa, Anekcess MuxainoBnda JKentnkoBa u AJeKcaHIpa
[MaBnoBuua [lIxyprHOBa. X0Tenock Obl YIIOMSHYTH M COTPYAHUKOB 3THX J1a00-
paropuit — Aaapes Arremyna, Ceprest Apxkanuesa u Mnsio Oxepenosa.

[Tpoext coOpai Mo 0THOM KPBIIIEH 04eHh MHOTO TAJIAHTIIMBBIX MHUIATHB-
HBIX Y4EHBIX U TEXHOJIOTOB. X04ETCsI BCIIOMHUTB TaKOTO 3aMEYaTe/IbHOTO YeJIOBE-
Ka M BbIaronierocs ydeHoro npocgeccopa Onera MuxaiiioBuua Capkucosa (B TO
BpeMs 3aM. IMPEKTOpa MHCTHTYTa Xumudeckoi dusuku PAH), camble Teruibie Boc-
IIOMUHAHUsI O KOTOPOM 51 COXPAHIO Ha BCIO CBOIO >KU3Hb. Peratomuii Bkiax B I1po-
ekt BHecan Brnagumup lyoun, Amurpuii Manaxos u Biaagumup bunrokos. 3ame-
YaTeNbHyl0 HaydHyro armocdepy cosnmasan npogpeccop MUPDA Cepreit [mut-
pueBnd SIky6oBnu. Pa3paboTky npaiiBoB Belna rpymma ¢ YKpauHbl, BO3ITIaBIsieMast
TaJaHTJIMBBIM HMHKCHEPOM-KOHCTPYKTOPOM M HEOPIMHAPHBIM OPraHU3aTOpOM
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Amnaronuem JloBranem. MaremaTn4eckyro Ipyriy Bo3riiaBisil mpodeccop Huko-
nail AnexkcanapoBuu Maruaunkuid. K coxkaneHuro u3-3a OrpaHM4eHHOro 00bema
3aMEeTKH 51 He MOTY paccKasaTh O BCEX, KTO OTAaBal YLy 3TOi pabore. YIOMsHY
TOJIbKO HekoTtopble (amuiin: Brnagumup Mapkosuu Kozenkos, Cepexa Kpuky-
HOB, AHnpeit Muxaiinos, TaresiHa JlucoBckas, Anexcanap Jlesuy, Auapeit Tapa-
cutuuH, XKapkeiH Typceino, Hukonait Haropekuit, Anekceii Jlexues, ["anuna J{o-
poxxuHa, bopuc Kupumios u ap. A Taxoke HallMX U3parIbCKUX KOJUIEr: AJeKcaH-
npa Jlubuna, Mapka Anbneposnya, Biagumupa IlIBapua u np. 3apaHee mpoury
TIPOIIEHUS Y TEX, KOTOPBIX 5 110 CITy9IaifHOCTH HE YIIOMSIHYJI.

Xouercst OTMETUTB, 9TO TIpodeccopy Errennto Jlepndy ymaBamock Ha mpo-
TspKeHnH Beero [IpoekTa coznaBate atMocdepy Apy»Obl, TOBapUILECTBA U HEKO-
TOPOTO yAUBUTENHHOTO OLIYIIEHHUS TOTO, YTO MBI CO3/Ia€M YTO-TO MCKIIFOUMTEIb-
HO Ba)XKHOE JUIS1 HAYKN U TEXHOJIOTHH, U YTO BCEX WICHOB KOJUIEKTHBA JKIYT BIIE-
pell camble paJiyXKHbIE IEPCIIEKTHBBI. DTO 00BEIMHSIIO U BIOXHOBIISIIO BCEX yda-
ctHrkoB [IpoexTa, 0TIaBaBIINX BCE CBOM CHJIBI JJIsl JOCTHKEHHs 001Ieit 1eiu.

IentpanpHast koMmnanusi, Bo3rnasisemas E. JleBuuem, npouHBecTHpOBaia
3HAYMTENbHBIE CPEICTBA B pabOTHI, TPOBOANMEBIE Ha Hamel kadenpe n B MIJIL],
n3MepseMble HECKOJIIBKMMHU COTHSIMH THICSIY JIOJIIApOB, OBUIO 3aKyIUIEHO OOJIb-
10 KOJIMYECTBO OOOPYIOBaHUS Ul HECKOJBKHX JlabopaTopuii kadenpsl, ObUI
3aKyIUICH Ja)Xe MOJHBIA KOMIUIEKT O(HCHON TeXHUKHU Uit cekperapuata MJILL.
ITo pe3ynpTaTtam Hay4HBIX pa3paOOTK, BHIOJHEHHBIX B pamkax [IpoekTa, ObuIH
OITyOJIMKOBAHBI AECATKH HAYYHBIX PabOT, 3aperHCTPHPOBAHBI JECITKH MEXIyHa-
POAHBIX MATCHTOB, YYaCTHUKH [IpoekTa OK/IaAbIBAIIN TOIYYCHHBIE MU PE3YIIb-
TaThl Ha MEXIYHApOAHBIX KOH(EpeHIMAX 1Mo BceMy Mupy. [IomHIO, 4TO Ha ox-
HOM 13 KoH(epeHLuii 51 ObuT coaBTOpoM 9 oKiIa10B. DUHAHCOBYIO TOAACPKKY
BCEX IMOE3/I0K Takke obec-
neyrBaja KOMIIaHHUS.

Hama  mestensHOCTB
ObICTpO TpHOOpeNna IIUpo-
KyI0 U3BECTHOCTH Kak B Poc-
cuy, TaKk u 3apybexxom. Ha-
oIy Ja0OpaTOpPHIO TTOCETHI
OJIMH U3 OCHOBATeNEell HEIH-
HEHHON ONTUKH (Hapsay C
akagemukoM P.M. Xoxno-

6blM) — JlaypeaT HOOeJeB-

ckot  mpemumn  Huxomac

Brombepren (Nicolaas

Bloembergen), xotopsblii oc-
INommucr Huxomaca brnombeprena, kxoTopyto oH TaBWJI HaM Ha IaMATb CBOO
COOCTBEHHOPYYHO 3alKcal B Hallei 1abopaTopuu MOANUCh BHYTPU  MHOIO-
Ha 3-M cioe 4-X CIIOHHOrO (IIyOpeCLeHTHOro CIIOMHOTO  ()ITyOPECIICHTHOTO
JIMCKA TOJIIMHON HECKOJIBKO COTEH MKM JTHCKA

40

€& COBETCKUN®UBUK Ne2(118)/2016

Busur B naboparoputo Ilpencenarens Cosera @eneparun C.M. MupoHnosa (Bmecte ¢
pexropom MI'Y akan. B.A. CagoBauuum u npod. B.A. Makaposeim). Ha 3angHem miane
crost (creBa HarpaBo) BstaecnaB boprcosuma Mopo3sos n Boprc Kupuios

Busur B naboparoputo IIpesnaenra CroBakuu Pynonsda llycrepa (BMecTe ¢ peKTopom
MI'Y akan. B.A. Canosuuuum u npod. B.A. Makapossim)
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Heckonpko pa3 mabopaTopuio TOceman peKTop YHHBEpcHTeTa BHKTOp
AnTtoHoBny CanoBHmunii. C 03HAKOMHUTENBHBIMUA BHU3UTAMHU Y HAC TOOBIBAIIN
Cepreii Muxaiinosnu Muponos, 6biBuIHid B To Bpems [Ipencenarenem Cosera
Denepaunit PO, u [Ipezunent Cnoakuu Pynonsd Llycrep.

Bce pasBuBasioch oueHb OypHO U CTPEMHTENBHO JI0 TeX Mop, moka 10 map-
ta 2000 rora He MPOM30LLIO OOBAJIBHOE MaJCHUE MHJIEKCAa BBICOKOTEXHOJIO-
ruuHblX KoMmaHud NASDAQ, moTsHyBIIee BHU3 TMIAaHTCKOE KOJHYECTBO
CTapT-aloBCKUX KOMITAaHMH 10 BceMy Mupy. He ynanoce u3bexarb 3Toi ydacTu
1 KOMIIaHMSIM, Y4aCTBOBABIIMM B NpoeKkTe « TpexMepHas onTHYecKasi HaMsThy.
BricTpo 3aKOHYMIIMCH JIEHBIH, a ¢ HUM U (PMHAHCHPOBaHWE HAIIUX Jaboparo-
puii B MJILL. ITpunuiock nepeopueHTUPOBATHCS M 3aHATHCS OOJIee CIIOKOHHBI-
MH, a 3HAYMT U 0oJiee OOBIIEHHBIMH JICJIaMHU.

BenoMunas 310 BpeMs B LIEJIOM, MOTY CKa3aTh, 4TO 3TO OBLI OJUH U3 Ca-
MBIX HACBIIIEHHBIX U CUACTJIMBBIX NEPUOAOB Moel ku3HU. biaronapst [Ipoexty
«TpexMepHOI ONTHUYECKON NMaMATH» Mbl OYEHb JIETKO U HA 3MOLUOHAIBHOM
nmoseMe mepexwtu 90-e roasl, OTKPBIB i ceds boipmoir Mup MexIyHapoa-
HOTO HayYHOTO OM3HECa U BBICOKMX TE€XHOJIOTHH.

Cratbs nocesmiaercs S0-neruro kapenpst OD u BIT.

Ioyenm kageopvr OD@uBII C.A. Maenuyxuu

3®OEKTUBHBIE CTABUJIN3ATOPHI MY JILCUIA

OOBIYHO O] IMYJIBCHSAMH HOAPAa3yMEBAIOT KHUIKHE ITUCIIEPCHBIE CHCTE-
MBI, COCTOSIINE U3 MUKPOCKOIIMYECKHX KaIlelb XKHUAKOCTH (AUCTIEpCHOU (a3bl),
pacIpeielIeHHbIX B JPYTO )KUAKOCTH (ANCTIEPCHOHHOM cpefie). DMYJIbCHH MO-
ryT OBITh 00pa30BaHbl JFOOBIMH JIByMsI HECMEIINBAIOIIMMUCS >KUAKOCTSIMHU; B
OOJIBIIMHCTBE CIy4aeB OJHOI U3 (a3 IMyJIbCHil SIBIIsIETCS BOJA, & APYroil — Be-
IIECTBO, COCTOSIIIEE U3 CIA0OMONSAPHBIX MOJEKYN (HampuMep, >KHIKHE
YIIIEBOOPO/BL, KUpbl). OHa U3 MEPBHIX M3YYEHHBIX AMYJIBCHH — MOJIOKO. B
HEM KaIUIM MOJIOYHOTO KHpa paclipeiesieHbl B BOJHOI cpele. DMyNbCHH IIU-
POKO HCHONB3YIOTCSI B PA3lMYHBIX OTPACIAX NMPOMBIIUICHHOCTH: TPH MPOH3-
BOJICTBE JIEKAPCTBEHHBIX U KOCMETHUECKHX CPEJICTB, B IMUIIEBON 1 XUMUUECKOM
MIPOMBILUIEHHOCTH U MH. JIp.

bonpmmHcTBO SMyJIbcHH GOPMHUPYIOTCS IyTeM MEXaHH4eCKOro, aKyCTH-
YECKOT0 MJIM JIEKTPUYECKOTO BO3AEHCTBHS HA CHCTEMY JIBYX JKHUAKOCTEH ([uc-
HepPrUpoBaHuUe), a TAKXKE BCICICTBUE KOHJICHCALMOHHOTO 00pa30BaHUs Kamelb
JMCIIePCHOM (ha3bl B MEPECHIIEHHBIX PacTBOpax WM paciuiaBax. OHH TepMoO-
JUHAMHYECKH HEYCTOWYMBBEI M [UIMTEIBHO CYIIECTBYIOT JIMIIb B NMPHUCYTCTBUHU
9MyYJIBraToOpoB (MM CTaOMIN3aTOPOB) — BELIECTB, 00JIErYalOmuX AUCIICPTUPO-
BaHME M NPEMATCTBYIONMX KOAJECUEHINH (CIUIaHUI0) MUKpOKanenb. Dddek-
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TUBHBIE 3MYJIbIaTOPbI — IOBEPXHOCTHO-aKTUBHBIC BEILIIECTBA, OIUMEPEL, a TAKKE
HEKOTOpPBIE BBICOKOAMCIICPCHBIE TBEPIBIC KOJUIOWAHBIC YACTHIBI (HAPHUMED, OK-
CHJ KPEMHUS). DMYJIbCHH, CTaOMIM3UPOBAaHHBIC TBEPABIMH YacTHLAMH, OOBIYHO
Ha3bIBAIOT 3MyIbcusaMu [ukepunra (B gyects C.Y. [lukepunra, KOTOPBIA Ompca
seiaeHne B 1907). B Hux gactumpl agcopOMpyroTcss Ha MeX(asHbIe T'PAHHIBI
KHMAKOCTEH, CYIIECTBEHHO YMEHbIIAsi TIOBEPXHOCTHYIO SHEPIHIO, 4 3HAYMT, yBe-
JIMYMBAsl yCTOMYMBOCTD dMYJIbCHH. Paguyc KpuBH3HBI (POPMUPYIOLIMXCS Kallelb
orpezemnsiercst K03 (UIreHTaMI TOBEPXHOCTHOTO HATSXKCHUS (KOHTAKTHBIM YT-
JIOM), KOHTPOJIMPYIOIMMH TJIyOWHY TOTPYXXEHHsI 4acTHIl B KQKIYIO U3 XKHUAKO-
CTel, paJiycoOM HAaHO- WJIM MHKPOYACTHI], a TaKXKe MX IIEpOXoBaToCThio. Kak
MIPaBUJIO, TBEP/BIC YACTHIBI MPAKTUYECKA HE UYBCTBUTENILHBI K BHEIIHUM BO3-
JEHCTBHUAM U, Oyly4d ajcopOMpOBaHHBIMHU Ha TPAHUIIE, UX CIIOXKHO JecopOupo-
BaTh M KOHTPOJIMPOBATH pa3Mep Kareib SMYJIbCHU. JpyruM HEeZI0CTaTKoM SIBJIs-
ercs cnabasi MPOHULAEMOCTh TPAaHMUIl IJI1 BELIECTB, PACTBOPEHHBIX B MYJIBCHH
(ecri HOBEpXHOCTHAS IUIOTHOCTH YaCTHII IOCTATOYHO BEJNKA).

The ACS Journal of Surfaces and Colloids

T Puc. 1. CxematnuHOE IIpeiCTaBICHHE
CTPYKTYPBI TIOTMMEPHOTO MUKPOTEIS PR—
Hollow Microgels vs Microgels with a Rigid Core

— at Water-0il Interfaces

Puc. 2. Pe3ynbpraThl KOMIBIOTEPHOT'O
MOZEINPOBaHHUS afcopOLMU pa3Ind-
HBIX YaCTHUIl MUKPOTelsl Ha Mexdas-
HOH IpaHuLEe ABYX JKUAKOCTEH A4

@(Sl'u!\lu.\!-um e sy ey

Hcnonb3oBaHUEe HAaHO- U MUKpOTesiel B KauecTBe CTaOUIN3aTOPOB 3MYJIb-
CHH SBJISETCS HOBBIM IIEPCIIEKTHBHBIM ITOIXOM0M, KOTOPBIH MO3BOJISIET CO3/a-
BaTh YyBCTBUTEJIbHBIC K BHEITHUM BO3/EHCTBUSM 3MYJIBCHH C MIPOHULIAEMBIMHU
Mex(pazHbIMH TpaHULaMKi. HaHO- M MHKpOTenu — «MsrKue» KOJIOUIHbIE Yac-
THUIIBI CETYATON CTPYKTYPBI, COCTOSIIEH M3 XUMHYECKU CIIUTHIX MOIMMEPHBIX
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ueneit (cMm. pucyHok 1). Cocras, pa3mep, MOPGHOJIOTHIO U BOCHPUHUMYHUBOCTH
TaKUX YacTHI] MOXXHO BapbHpOBaTh B IIMPOKHX IpenesaXx B 3aBUCHMOCTH OT
obsiactu npuMeHeHus. OHM, KaK IPaBHiIOo, 00JI1aJaf0T BEICOKOI YyBCTBHUTEIBHO-
cThI0 K BHemHNM Bo3aeicTemsiM (T, hv, pH u ap.), cmocobHOCTRIO HAOYXaTh B
pacTBopuTEISIX 1 aOCOpOUPOBAThH pa3IMYHEIC BENIECTBA.

B HenaBue#t pabore | HaMu OBUIO NPOAHAIM3UPOBAHO MOBEAECHHE TEPMO-
qyBCTBUTEIbHBIX MuKporenei (pNIPAm) c¢ pa3nuuHod BHYTpEHHEH CTpyKTy-
poit Ha Mex(da3zHOW TpaHHIE BOAA-Macio, HUCHOIB3ysd Meronbl JIeHrmropa-
BnomkerT n quccunaTHBHONW TMHAMHKH YacTHI] KOMITBIOTEPHOTO MOJIEJIMPOBa-
Hus. beuin M3Yy4YCHbI YaCTHULBI, Y KOTOPBIX TBEPAOC AAPO OKCHUIAa KPEMHUA OK-
PYXKEHO «MSTKOi» 00050uK0it Mukporens: (CS 4acTUIIBI) U MOJIbIE MUKPOTEIN
(HS yactupr), cM. pUCyHOK 2.

[Tpn KOMHATHOH Temmeparype BoJa SIBISETCS XOPOIIUM PacTBOPUTEIEM
IUIsL MEKpOTeJIel, B TO BpeMsl Kak Macio — IuoxuM. Ilostomy mpu agcopOuuu
Ha MeX(ha3HYIO IPaHHILy, GONBIIAS YaCTh JACTHIBI OTPY/KEHA B BOAHYIO (a3zy,
MeEHbIIas — B Macjio. beuio HN3Yy4YC€HO, KaK UBMECHCHHUEC TEMIICPATYpPhl B CUCTEME
BJIMSET Ha W3MEHEHHUE CTPYKTYphl U (GopMbl Mukporeneil. B wactHocTn ObL10
MIOKa3aHO, YTO BCE MUKpOTenu Ae(opMHUpYIOTCS Ha MexX(a3HO rpaHuIe, MpH-
4yeM HauOoJblIee «PacTeKaHHe» 10 MOBEPXHOCTH AEMOHCTpHUPYIOT moisie (HS)
MHKpPOTENH, CM. PUCYHOK 2. Hammume TBepmol HaHOYACTHIBI B MHUKpOTEINe
MIPUAAET €My JIOTIOIHUTEIBHYIO KECTKOCTh, YTO XOPOIIO BHIHO HA M30TEPMax
CKaTHs M TOATBEPXKIAeTCs B MOJCIMPOBaHWU (pUCYHOK 2). VHTepecHbIM
MpeICKa3aHUEeM SIBIIICTCS TO, YTO MOJOCTh BHYTpU HS Mukporens, agcopoupo-
BaHHOTO Ha MeX(a3HOH IpaHUIE, HE CXJIONBIBACTCS HU NPH HU3KHUX, HU IPH
BBICOKHX TEMIIEPaTypax U OCTAeTCs 3all0JHEHHOM BOJIOH (PUCYHOK 2).

[TonyyeHHbIe pe3ysbTaThl HIMEIOT BaXKHOE MPAKTHYECKOE 3HAYECHUE JUISl CO3-
JaHUsA SMYJIbCHH, YyBCTBUTENBHBIX K BHEIIHMM BO3AEHCTBUSIM. CHOCOOHOCTH
yIpaBisiTh HaOyxaHueM U aedopManuell MUKporeneil Ha MeX(da3HbIX TpaHHULax
M03BOJISIET M3MEHSTh KPUBU3HY MeX(pa3HOW IpaHHLbl WM JlecopOMpoBaTh dac-
TUIBI ¥ TEM CaMbIM KOHTPOJIMPYEMBIM 00pa3oM pa3pyliaTh, CTAOMIN3UPOBATH
WJIM MTHBEPTHPOBATH IMYJIbCHIO HE M3MEHSS COCTAB HCXOIHON CMECH.

PesynbTaThl Hcciie1oBaHus Oy OJIMKOBAaHBI B CTaThe:

K. Geisel, A. A. Rudov, I. I. Potemkin, W. Richtering. “Hollow core—shell
microgels at oil-water interfaces: Spreading of soft particles reduces the com-
pressibility of the monolayer”, Langmuir: the ACS journal of surfaces and col-
loids, 31, 13145-13154 (2015) u npencrasieHsl Ha 00J0XkKe XypHasa Lang-
muir, cM. Pucyrok 2.

npog. U.HU. [Nlomémrun
K.¢h.-m.H. A. A. Pyoos,
Kageopa usuxu noIUMepPos u KpUCmatios
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PEM BUKTOPOBHAUY XOXJIOB

K 90-s1eTnio co 1Hs1 poxIeHUS

v 4 Ly

B wurore 2015 r. kadeapa BOTHOBBIX mpoleccoB orMmedana SO-TeTHUN
robuneit, BcnomuHas cozmarens kadenpsl Pema BuktopoBnua XoxioBa. Aka-
aemuk AH CCCP, unen Ilpesumuyma axanemun. [emyrar nanatsl Cosera
Coro3o0B BC CCCP. 3amecrurens [Ipeacenarens Komuccuu mo HapogHomy 060-
pa3oBaHHUIO, HayKe U KynbType. Bnusaue Pema BuxTopoBuua Ha mrozaeid, Ha ux
cyznp0y B Hayke ObLIO orpoMHbIM. Hayunsle nuTepecsl XoxioBa ObLIN CBA3aHBI
C BOJIHOBOH (DM3UKOHN ¥ KBAHTOBOH 3JIEKTPOHMKOM. [104TH MOTHOCTBIO UM U CO-
TPYJHUKaMH ero KadeIpsl ObII OCBOEH IMAIa30H 3EKTPO-MArHUTHBIX BOJIH OT
paauo-, UK x Y® 1 peHTreHOBCKOMY JHANa3oHy, Y-U3IIy4eHHIO.

D710 OBUT Ype3BBIYAHO JTOCTYIHEIN B OOIICHUH YellOBEeK. BeTpeun ¢ HUM,
pa3roBopsI 3aroMUHAIKCH. OH OBbLT OUEHb BHUMATEJICH K JIIOJSIM U OecripuMep-
Ho weap. Kak rosopun akagemuk llupkos, Pem oueHb paHO MOHsUI, 4TO OTAA-
BaTh BCEro cebsl JIIOJSIM — 3TO U €CTh HacTosiee cuactbe. Ho Pem BukropoBnu
OblI, KOHEYHO, W OYEHb TBEPIBIM UEIIOBEKOM, NaKe >KECTKUM, MOXKET OBITh,
BJIACTHBIM. Y Hero ObUTa KoJloccanbHas HHTyunusA. OH OXBaThIBAI IPOOJIEMY CO
BCEX CTOPOH, COEAMHSIS HECOEAWHIEMOE, HaXOAs PELICHUs CaMbIX HEOXHIaH-
HBIX BOINPOCOB. JTO TO3BOJIUIO KOHIEHTPUPOBATH pabOTy Kadeapbl Ha Bax-
HEHINNX HampaBJeHUSX, BBIXOIS Ha MHPOBOHW ypoBeHb. OO30PHBIX IOKJIAT0B
X0oxJI0Ba JKIAJIM BE3JIE, U Y HAC U 32 PyOEKOM.

45



Ne2(118)/2016 COBETCKUU ®U3UK

B nawane 70-x rogoB Pem BukTopoBHY HaYMHAET YyCHIIEHHO 3aHUMATHCS
KOPOTKOBOJIHOBEIMU J1azepamu. IloTpeOHOCTh B HuX (yHmameHTanbHA. B 72
rony B «IIucemax B XKOT®D» oH my0nmKyeT cTaThio, BRICTYIAET C AOKIAIO0M Ha
ceccuM AKaJleMHH HayK, B KOTOPBIX M3JaraeT MJer raMMa-jasepa, u IpeInpu-
HUMaeT OoJpInue ycunus 1o npusiedernto mozei Haykn B CCCP u B CIIA x
naHHoi Teme. Pacuérel nokazanu: Co3gaHue y-jiazepa BO3MOXKHO.

Pexropom MockoBckoro I'ocynapcrBenHoro yHuBepcurera Pem Bukro-
poBu4 6611 B 1973—1977 rT. D10 OBLIO BpeMsl, KOT/Ia IOociie XeIbCHHCKOTO aKTa
MHp BCTyniI B (pa3y HOBBIX OTHOIIEHUHA MEXIy cTpaHamu. B a3y paBHoBecus
HOJIIPHBIX cuil. OJJHAKO caMM MOJIIPHBIE CHIIBI MPOJOJDKAIU CYIIIECTBOBATh, OC-
TaBUB HaM JUIsl pa3MBIIIUICHISI CIIOBA aHTIMYaHMHA, GU3MKa U mucarerns Yapmza
CHOy, INOHMMABIIETO YpE3BbIYAHYI0 HEOOXOAMMOCTH PEIeHHUs] BOIIPOCa CO-
CyIIeCTBOBaHMS OOTaThIX W OEMHBIX, CIA0BIX M OTCTAJBIX HAPOIOB, TOJNOAAI0-
IIMX Ha IUTaHETe B BEK cCaMOM MOIIHOW 3a BCIO MCTOPHIO YeJIOBEYEeCTBA INPO-
MBIIUTCHHON UBHIN3AINHA;, OCHOBAaHHOH, OJHAKO, Ha aHTUTYMAaHHUCTHYECKOM
npuHuuIe: BeokuBaeT cunbHEHIIMA.

«Ecnu pa3BUTHIE CTpaHBI, MBI, aHTJIMYaHE ¥ aMepUKaHIbI, — rcan CHOy,—
HC U3MCHHUM CBOIO IMOJIMTHUKY MO OTHOIICHUIO K OTCTaJIbIM HapoJaM, HEC Hepe-
BOCTIMTaeMCs, He HAy4YUMCs MHA4Ye TyMaTh U WHaYe YyBCTBOBATH, TO 3200Ty 00
9THX HapoJax BO3bMYT Ha ce0sl ColManucTuieckue crpabl. OHU 3TO CAENAIOT.
U Taxoii moBopoT coObITHIl OymeT 0O3HAYaTh IS HAC MOJHBIN KPax — MOJUTHYC-
CKHIl M MOpPAaNbHBIN. 3amaj OKaXeTcs TOTAa, B JIydllleM Cly4yae, OIHUM U3 OCT-
POBKOB COIMAIICTHYECKOTO apXUIIesara. ..»

B CCCP, pelicTBuTenbHO, 3TO OBbLIO BpeMsi OOJBIIMX MPOEKTOB, BpEMs,
kotopoe pexkrop MI'Y HazbiBan «BpeMeHEM NMO3HAHUA». «Bpiciias pagocTs ue-
JI0BeKa, — roBopuil Pem BukropoBud, — MIpoUCXOJUT OT O3HAHUS U CBEPLIEHUS
HOBOTO».

B XX Beke yuénsie B CoBerckom Coro3e ¢ TOpIOCTBI0 TOBOPHIIM O BBICO-
KHX JIOCTIDKCHMSIX B HayKe. BBICOKMX Temmax pa3BUTHSI CTPaHBl, O BhICOYAM-
meM ypoBHe oOpazoBaHmi. Kak kK pekTopy K XOXIJIOBY OOpallajich Koppec-
MIOHAEHTHI )KypHAJIOB, Ta3eT C MPOCh0OH paccka3aTh 0 MOCKOBCKOM YHHBEPCH-
TeTe, KOTOPBIN ObLT TOpAOCThIO cTpanbl. KoTopsiid moaun B CCCP cuntanm cBo-
UM JETHILEM, Be/Ib CTPOWIICS YHUBEPCUTET B )KECTOKHUE TIEPBHIE ITOCICBOCHHBIE
TOJBI, KOTJIa HE XBaTaJl0 HU MHUTAHU, HU OIeXIsl. Korna gactuma Tpyaa Kax-
Joro OblIa BIIOXKEHA B CTPOUTEIHCTBO Xpama Hayku U oOpazoBaHus. Pem Buk-
TOPOBHY JaBaJl MHTEPBHIO, II€YaTal CTAaThH, BBICTyMAaJ C IOKiIagaMu. [IBepu
ero KkabuHeTa ObUIM OTKPBITHI BCET/1A.

«TanasTnuBOCTh, TanmaHT... Beerna im MBI IEHUM WX, TOHUMAaeM HCTHH-
Hoe 3HaueHue, — nucan Pem BukropoBuu B crathe «O TanaHTax B HayKe». —
Tamant oueHb OoJbIas peasbHask IIEHHOCTh, 00JbIIOe OoraTcTBO. [Ipudém 60-
raTCcTBO HE OJHOW KaKOW-TO JIMYHOCTH, a Bcero obmecTa... He Oyner nmpeyse-
JINYEHUEM CKa3aTbh, YTO TAJAHTJIMBOCTh YYEHOIO — HapoAHoe noctosHue. Haii-
TH TaJIaHT, HC OaTb €MY pacCTPaTUTLCA IO MEjIoYaM, IOMOYb B nou60pe OIITU-
MaJBFHOM Harpy3Kkd — 3agada OOJbIIoN 0OmeCTBEHHON 3HAYMMOCTHY. B cretm-
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JIBHOH JUTEpaType, roBOPHI XOXJIOB, MOXKHO BCTPETHTh IIEPEUEHBb JIMUHBIX
Ka4yecTB, KOTOPBIMHU JIOJDKEH 00J1aJaTh YelIOBEK TBOPUECKOTO CKJIaja... YBIle-
4EHHOCTb, XOpOIIas MMaMsATh, YMEHHE COCPEINOTOYNTHCSA, YHTH B cebsl. YMeHne
YETKO Y JIOTHYHO (pOpMYIIHPOBATh CBOM MBICIH, 33a4H, BBIBOJIbI, YMEHHUE IIPO-
CTO AyMaTh O CJIOKHBIX BEIIAX, PACCKa3blBaTh O HUX B TEPMHHAX, HOHITHBIX
cobecenHuKy. U 3T0, KOHEUHO, BEICOKAss HHTEHCHUBHOCTbh T€HEPHPOBAHUS UEH,
TIIATENIbHOE UX (UIBTPOBAHUE, YMEHHE 110 OTPHIBOYHBIM JAHHBIM CHHTE3UPO-
BaTh OOIIYI0 KApTHHY. DTO M YMEHUE MBICIUTD JIETKO, KPUTHIECKH OLIEHUBATH
pe3yIbTaThl UCCIIEAOBAaHMM, 0coO0eHHO cBouX. LIIMpoknii HaydHBIA KPYTro30p.
Bricokas KynpTypay.

OTBedast Ha BOTIPOCHI CTYICHTOB, KaK MOXHO BEIpabOTaTh B cebe HE0OX0-
JAUMBIC U1 ’KU3HU, IJI1 TBOPUYECTBA, IEPECUNCIICHHBIC BaMU KauCCTBa, Pem Buk-
TOPOBUY BBICKA3bIBAJ MBICIH, HaJl KOTOPBIMH Pa3MBIIUII M €aM, CBOJSI UX B
CUCTEMY:

3ameuanne A — Beskne coBeThl HaI0 paccMaTpUBATh ¢ YIETOM KOHKPET-
HBIX YCJIOBUM U BO3MO>KHOCTEH. ..

3ameuanne b — O coracoBaHnu reHeparopa ¢ Harpy3koil. Yemosek — re-
HepaTop MBICJIEH U JieN — JA0JDKEeH paboTaTh Ha CBOIO ONTUMAJIbHYIO Harpy3Ky
(aro, 3amMeTHM, B COOCTBEHHOM KHU3HH OH HapyIIal HEPEIKO)...

U 3ameuyanne B — [lomHs, o HeoOpaTiMocTH BpemeHu. B nBaauare mim
Jake B TPUALATH JIET MOXET Ka3aThCs, YTO BIEpeAN OECKOHEYHO OoibIIoe
BpEMs; UTO Iroabl, a TEM 60.]'[66 MECAIbI UJIXW JHU MOXXHO TPaTUTh WICAPO, HE 3a-
OyMBIBasiCh. A KM3HB, K COXaJICHHUIO, KOHeYHa. OO 3TOM He ciexyeT AymaTh
©KE4YacHO, HO 00s3aTeNIbHO CTOUT BCIIOMHHAThH; OCOOCHHO, 0O yMbIBasl ILATH,
CBsI3aHHBIC C OONBIIMMHM 3aTpaTaMH BpPEMEHH. YMEHHE OpPraHU30BaTh CBOE
BpeMsi, CBOIO paboTy, caMoro cedst — Ka4eCTBO UCKIIIOYHUTENILHO BaXKHOE.

bamsuncs XXI Bek. Bo Bcém mupe B 70-e rozpl Bcé Ooiee BocTpeOOBaH-
HBIMH CTAHOBHJIMCH BONIPOCHI IT'yMaHHCTHYECKOTO, HPABCTBEHHOTO OCMBICTICHUS
00I1IeuesIOBEYEeCKUX MPOOIIEM, CBI3aHHBIX C HAYYHO-TEXHUYECKUM ITPOTPECCOM,
C COIMAIBbHON 3aIlMTOM HACENEeHUS B MOCTOSHHO M3MEHSIOLIEMCS] MHPE; IIPO-
0J1eM SKOJIOrMYeCcKUX, (HUIOCOPCKUX, 0Opa3oBarenbHbIX. OT pasIMuHBIX WH-
CTUTYTOB M BEJOMCTB CTPaHBbI, BEAYIIUX CHELUAINCTOB U yIEHbIX IIpaBuTens-
CTBO TpeOOBaIO aHAJM3 BHI30BOB HOBOT'O BPEMEHH, CO3JIaHHE IEPCIIEKTHBHBIX
IUTAHOB pa3BUTHA Ha KoHer] X X— Hadaio XXI Beka. B obmactn Hayku XoxiioB
BUIEN JIBE NepCIIeKTUBHBIE TeHIeHIun. HeobxoaqumocTh MactaOHOM opraHu-
3alMM KOMIUIEKCHBIX HCCIIEN0BaHui, oOpaias ocoboe BHUMaHUE Ha HCCIENO0-
BaHMS HA «CTBHIKAX HayK» M MHTErpPalWIO CaMbIX Pa3HBIX HAYYHBIX HaIlpaBiie-
Huil. IIpy 3TOM OH mojarai, 4YTo UMEHHO YHHBEPCUTETBI KaK CHCTEMBI, BKIIIO-
yarone B ceds I'yMaHUTapHbIE, €CTeCTBEHHOHay4dHblE, 00pa3oBaTelbHbIE U
KyJIbTYPHBIE MPOTPaMMBbI, 3aHUMAIOLINECS] U3YyYEHHEM OOBEKTOB KakK B HEXH-
BOM, TaK U B JKUBOH NpPHPOAE, B OOIIECTBEHHOH XM3HU M B U3yYEHUH CaMOTO
YeJI0BEKa, — JIOJDKHBI CTAHOBHUTHCS LICHTPAMH MHTET PALIUHL.

«'maBHasi 0COOEHHOCTh YHHBEPCUTETCKOro 00pa3oBaHusi — riryOMHa 00-
1e-Hay4YHOM NOArOoTOBKH, — roBopuil Pem Bukrtoposuu. — [llupokas teoperu-
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YyecKasl MOArOTOBKA B COUYETAHUM C YMEHUEM IPUMEHSATH [OJIYUYEHHbIE 3HAHUS,
OBICTPO BXOAUTH B HOBYIO 0011acTh. DTa 0COOEHHOCTh KaK HEJb3s OoJiee OTBe-
YaEeT CETOAHS 1yXy BPEMEHH, IIOCKOJIbKY TEMII HAyYHO-TEXHUUYECKOIO IIporpec-
ca pe3KO COKpalaeT CpOKH BOCTPEOOBAHHOCTH CIIEUAIBHBIX 3HaHUH. Ceroqus
HaIlle BHUMaHHE JIOJDKHO TPHBIIEKATHCS HE TOJNBKO K 371000THEBHBIM Tpo0Ite-
MaMm, HO M K JJAJIbHEHIINM TIepCIIeKTHBaM Halllel CTpaHbl, K pa3iIMyHbIM o0Jac-
TAM Halled >Ku3HU. Takod MoAXon, TyMaeTcs MHE, Mbl JOJKHBI BOCIPUHSTS,
PasMBILUIS O AanbHEeHIIel 3BOJIIOIMY HaIlIeH CUCTEMBI BBICILIETO 00pa30BaHMs,
B YAaCTHOCTH, YHUBEPCUTETOB.

CeronHs O0LIETIPUHSATO, YTO 0Opa30BaHKUE AOJIKHO MPOAOIDKATHCS (DaKTH-
YEeCKH BCIO )KM3Hb, OJPAa3IeIICh Ha Ba dTama. [IepBeIif — 3T0 monydenue 6a-
30BbIX 3HAHUM, YTO IPOUCXOAMT B By3aX. BTOpoil — cUCTEMAaTHYECKOE IIOBBI-
[IeHre KBAMH(UKAIINHA U TIEPETIOATOTOBKH B COOTBETCTBHH C HM3MEHSIOICHCS
HAYKOH W yciioBusiMH paboThl. [leproanyeckoe 0OHOBIICHHE 3HAHUIA (YTO JUK-
TyeT HeOOXOIMMOCTH MEPecMOTPa CAMOT0 MPOIEcca Ga30BOTO 0OPA3OBAHK).
310 — yriuy0JeHue MOArOTOBKH 1O (yHIaMEHTAJIbHBIM HaykaM MU oOydeHue
TEOPETUUECKOMY IIPUMEHEHHUIO 3HAHUU.

BVY3 nomxeH naTh CTyIEHTY HE CTOJIBKO KOHKDETHBIE 3HAHUS, CKOJIBKO
OCHOBY JIyXOBHOTO OOTaTCTBa YeJIOBEYECTBA W METO] MMO3HAHUS HOBBIX SIBJIE-
HHH, POBHO KaK W NMpeoOpakeHne Mupa, — roBopuil oH. — B MocKoBCKOM yHU-
BEPCHUTETE MBI YK€ BBOAMM B IUIAHBI €CTECTBEHHBIX (PAKYyIFTETOB I'yMaHHUTAp-
HbIE MPEJMETHI, H00 CUMTaeM, 4To npodeccroHanbHas y30CTh Kpyrozopa HaHo-
CHUT ymiepO He TOJBKO OOIIEKyTbTYPHOMY Pa3BUTHIO JTMYHOCTH, HO M BOCITUTA-
HUIO B HEM TBOPYECKOI'O Hayaja. borarelii 3MOLMOHAIBHBIA MUD YEJIOBEKA, €r0
XYI0XECTBEHHOE BOOOpaKeHHE, KOTOPOE pa3BUBAETCS TYMaHUTApHBIM 00pa30-
BaHMEM, JejaeT OoJiee MPOLyKTUBHBIM U JIOTHYECKOE MBIIUICHHEY.

Huxe npuBogutcs BblAEp:KKa U3 JOKJIAAa pekropa XoxJoBa Ha 3aceAa-
HuM maptkoma MI'Y.

«bonbiroe 3HaueHne NpuUAAETCs B MOCKOBCKOM yHHMBEPCHUTETE, — MHUCAN
Pem BukrtopoBudu B 3ameTke «BceHapoaHbIE IEHTPHI 00pa30BaHUI U HAYKID),—
CO3/IaHUIO CHCTEMBI IMOMOJHEHUS 3HAHMH JUIUIOMHPOBAHHBIX CIIELUAINCTOB.
[MomMumo mozpaseneHnii MOBbILIEHNUsT KBATU(HUKALUK [TPENojiaBaTeneil By30B,
Ha psizie (aKyJIbTEeTOB y HAc CO37aHbl MH)KEHEPHBIE TIOTOKH, TJ€ IPOXOAAT J0-
MIOJIHUTENbHYIO NPAKTUKY NPUMEPHO ThICAYa CHELUAIMCTOB, 3aHATBHIX B pas3-
JIMYHBIX OTpaciisix SKOHOMHKH. Hamieil 3amaueil siBisieTcs Takke yKpeIUleHHe
CBSI3M MEXIY By3aMH M TeMH O0JACTSAMU HApOIHOTO XO3SHCTBA, IS KOTOPBIX
TOTOBSITCA Kaipbl. By3bl, U mpexae BCEro YHUBEPCUTETHI, ¢ KaXIbIM IOJOM
JOJDKHBI «OXBATBIBATh» CBOCH JEATENIFHOCTHIO BCE OoJiee MHUPOKHE CIIOM Hace-
JICHUS!, pa3BUBATh JyXOBHbIE NMOTpeOHOCTH Hapoaa. CoBepIIeHO SICHO, YTO CO
BpeMeHeM Bc€ Oosee OymeT Bo3pacTaTh OIS CBOOOZHOTO BPEMEHH COBETCKHX
JIo/iel, KOTOpBIM, Kak roBOpMJI Mapkc, ompezaensercs 0oraTtcTBo oOIIecTBa.
B cBoOomHOE BpeMsi OHM CTaHYT IOCTaBIATH cebe pamocTh, MOMOJHSS CBOU
3HaHUS, MOBBIIIAs CBOIO KYJBTYpPY, MO0 HaUBBICIIAA PAJOCTh YEJIOBEKA IMPOUC-
XOJIUT OT NO3HAHMSI U CBEPILEHUSI HOBOTOY.
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W nocneanuit BbIBOMA, KOTOPBIN JenaeT XO0XJIOB:

«B CTpyKType BO3pacTalONIMX IOTpeGHOCTEll uenoBeka BCE OOMbIIHiL
yIeNbHBIN Bec OyJeT cOCTaBIIATh HEMAaTepUalbHbIe Oara — B MEPBYIO OYEPElb
KyJIbTYpa 1 00pa3oBaHue, pa3BUTHE KOTOPHIX, B OTIIMYME OT MAaTEpPHAIBHBIX O-
TpeOHOCTeH He mMmeeT TpaHuIl. [loBBICHTCS ponb oOpasoBanus. Hambomee nH-
TEHCUBHO OyIleT pa3BHBaThcs CBOOOAHOE 00pa3oBaHHE Oe3 OTPhIBA OT OCHOB-
HOM paboTel. By3bl OymyT «0XBaThIBaTh» HE TOIBKO MOIOAEKE, HO IPEBPATSITCS
B LEHTPHI KYJIbTYPBI 1 00pa3oBaHMsI CBOETO Hapoa», — roBopui Pem Bukropo-
BUY U C 3TUM HEIIb351 HE COTNIACHTHCS.

Ho HecMOTpsl HM Ha Kakue aKkThl U JJOTOBOPEHHOCTH, CO BTOPOU IOJIOBUHBI
XX Beka mpo0ieMbl 00IIeCcTBa, MPOOIEMBI OYAYIIETO U B KAITUTATUCTHUECKIX, U
B COLMAIMCTHYECKHX CTPaHaX CTaHOBHJIMCh 30HOH OCTPOM, MOXKHO CKa3aTh,
M30MIPEHHON MICOTIOTUIEeCKO OOpHOBI, B CYIIHOCTH — OOPHOBI 3a YeJoBeKa. 3a
MOJIOJIOTO YeNlOBeKa — 3a €ro NpoQecCHOHaJbHBI M HPAaBCTBEHHBIH 00pas.
B CCCP Bormpoc BoctTaHHs MOJOASKH OBLT BOIPOCOM 32 BeDKHBaHHE. B MI'Y,
Ha Kadeapax U B TApTOPraHU3aLUsX, TOH TEME OTAABAIOCH OOJIBIIOE BHUMAHHE.

«MBI JOJDKHBI TIOMOTaTh CTYIEHTAM CaMOCTOSTENBHO pa30HpaThcs B TEKY-
HIMX COOBITHAX HIICOJIOTHUECKON OOpHOBI, KOTOpas UAET BO BCEM MHPE U UMEET
SKOHOMHYECKHE OCHOBaHMS. DTO OObIast paboTa, ¥ B HEH TOJDKHBI Y9aCTBOBATh
BCE IPEMO/IaBaTeNIM YHUBEPCUTETA — HE3aBUCHMO OT TOTO, MAaTeMaTHKH 3TO I
HCTOPUKH, (DU3UKH WIN (PIIIOIOTH. 311eCh JOJKHBI UCTIONB30BAThCA BCe (POPMBI
B3aUMOJICICTBUS: JICKIIMM, CEMHHApPbI, KOHCYJBTALMU. DTO TOCYAApCTBEHHBIIN
Borpocy. TakoBa Obla ycTaHOBKa MOCKOBCKOTO YHHBEPCHUTETA.

Emé B 1948 rony, cpasy nocie okoH4aHus BTopoit MUpOBOIl BONHEI, 1O
naunmratuBe IOHECKO Oputa opranm3oBaHa MexIyHapOIHAS aCCOIMALINS
yHuBepcuteToB mupa (MAY), Lenpio KOTopoil ObUIO MPOBO3IJIAILIEHO COTPYI-
HUYECTBO MEXJY YHUBEPCUTETaMU pasHbIX cTpaH. B 1956 rony B MAY Bcty-
1 MOCKOBCKHM YHUBEPCHUTET. B cepennHe CeMHIECATHIX TOJ0B AJIMUHUCT-
patuBHBIM coBeToM MAY ObUIO NMPUHATO pelieHue MpoBecTH oduielnyo VI
I'enepanpryto accambnero MAY B Mockse. [Ipemtosxkennas MOCKOBCKAM yHH-
BepcuteToM TemMa — «Bricmee oOpazoBanue Ha pybOexxe XXI Beka» — Obuia
BCTpedyeHa OypHBIMHM aIuIOAMCMEeHTaMH. J[oKiIax Ha KOH(EPEeHIHIO TOTOBHI
pextop MI'Y P.B.Xoxm0B.

Konrpecc otkpeuics B Mockse 19 aBrycra 1975r. m nmponosmkancs ceMb
nuei. [lepsblii nens kondepennuu npoxoamnn B Koixonnom 3ane JJoma Corozos
¢ yyactueM npexactasuteneii CoBETCKOro MpaBUTENbCTBAa. KoHrpece mpuBercT-
BoBai 'enepanbhblii cexperaps LIK KIICC JL.U. Bpexnes. B cBoém npuserct-
BUU K YYaCTHUKaM IPHUCYTCTBYIOUIMH Ha KOH(EPEHIMN 3aMECTUTEINh AUPEKTO-
pa FOHECKO nokrop [Ixon ®@o6c otMernn ocoOyr posib COBETCKOTO Tocy-
JapCcTBa B KyJIbTYPHOH JKU3HH HApPOJOB MHUPA, CKa3aB:

«BbI HE TONBKO PYKOBOAMTE MpOIieccaMy OOy4eHHs B BalllUX YHUBEPCH-
TETax, BBl CIY’)KUTE YEIOBEUCCTBY B €0 CTPEMEHH K 3HAHUSM, HAIPaBIseTe U
KOHTpOJIMpyeTe paboTy mperojaBareyie U CTYJCHTOB B BalllMX Y4eOHBIX 3aBe-
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neanax. Ha Bac mexxuT ocobast OTBETCTBEHHOCTh 3a 0Opa3oBaHHEe Ha pyOeke
JIBaJIATh IIEPBOTO CTOJIETHUS.

C noxmagamu B JJome Coro30B BeIcTymmimn Takxke pektop MI'Y P.B. Xox-
noB U Bune-kaHep Okcpoprackoro ynusepcutera X.Jx. Xabakkyk. Jlokman
pexropa MockoBckoro I'ocynapcrBenHoro ynusepcutera P.B. Xoxnosa mpo-
W3BEN Ha ayAUTOPHIO CHIIbHOE BriedaTiieHne. OH pa3Besul TPEBOTH O OyaylieM U
OBLJT IepeBeIEH B TATBHEHUIIIEM Ha MHOTHE S3BIKA MHUPA.

OcranbHble MECTh AHEH padOTHI AENEraToB Ha IJIEHApHBIX U CEKIIMOHHBIX
3acelaHMsAX B 3aJ1aX U X0iIax MOCKOBCKOTO yHUBEPCHUTETA IIIH JKapKue aeda-
Thl. OOCY)KAAIHCH TPOOIEMBI BBICILIEr0 00pa30BaHUsI Pa3HbIX CTPaH, NPOOJIEMbI
3aHSATOCTH BBIITYCKHUKOB, SJIUTAPHOCTh WM JEMOKPATH3M BBICIIETO 00pa3oBa-
HU, BbIOOP npodeccuu, MOBBIIEHHE KBaTH(UKAIMK, HOBbIE TEXHOJIOTHH 00Y-
YeHHs, O0IIre MPOOIeMBbl MOJIOAEKH B COOTBETCTBHH C IpoOJIeMaMu COBpe-
MEHHOI'0 MHpPa — COIIMAILHOTO Y 3KOHOMHYECKOTO Pa3BUTHUS HApOJIOB.

Pazbpoc wpIcneit, mpo3BydYaBIIMX Ha 3aCEAAHUAX U B Kyllyapax MOCKOB-
CKOI'0 YHHBEPCHUTETA, IPE/ICTABIUI JKUBYIO KapTHHY OOLIECTBEHHOW JKU3HHM Ha
TuTaHeTe 3eMJIsl B IPEeABEPHUH HACTYTAIOIIETO THICSYENeTHsI.

«Mogenbto yHuBepcurera XXI Beka, 0e3ycioBHO, OyZeT MOAENb coLua-
JIUCTUYECKOTO yHUBEpCHTETa, — cunTan pekrop Co¢uiickoro yHUBEpCHTETa
npodeccop bi.X. Cennos. — Briepsbie 31eCh Mbl YCIIBIIIATA MHCHHE YYEHBIX O
TOM, YTO HAyYHO-HCCIIEOBATENbCKasi paboTa — XapaKkTepHasl 4YepTa YHHUBEPCH-
TETOB... [ MaBHBIM ocTraércsi riybokoe OaszucHoe Bhicuiee oOpasoBaHue, (yH-
JaMeHTanbHble 3HaHUs. Ho HeoOxoanMo ckas3arh, 4To 00ydeHHe MOJIOIEKH Ha-
JI0 CBSI3bIBaTh C IOBBIIIEHUEM Hallled COLUANBbHON OTBeTCTBEHHOCTH. B XXI
BEKE, 51 YBEPEH, BO3PAcTET poib (uiocoduu, 3TUKH, CONNOIOTHU. A COIMAaNH-
CTHYEcKOe OOIIECTBO HAalAET BOBMOXKHOCTh JaTh BhICIIEE 00Pa30BaHUE KaXKIO0-
My xenaronieMmy. Ho B 4pnx pykax OyzeT HaXOANUTHCS 3Ta BO3MOXKHOCTBY, IIpe-
nympexnan CeHmoB.

PexTop yHuBepcutera B JItobisiHe roBopui o ToM, uto B FOrocnaBum cy-
LIECTBYIOT CI0KHOCTH C TPYAOYCTPOHCTBOM BBIITYCKHHKOB: y HAac HET IUIAHO-
BOro pacrpezeieHus. Mpl CKIOHSeMCsl UMEHHO K Ballell chUcTeMe, KOTopas
JOJDKHA YMEHBIINTD 3TU TPYAHOCTH.

[Mpesunent IlencunbBanckoro ynusepcutera (CILIA) M. MaspcoH, otMme-
THB Ba)KHOCTH NIPEEMCTBEHHOCTH 3TaloB 0Opa3oBaHMs B IIKojax COBETCKOTO
Coro3a, noguepkHyia: «Tonbko B TeX cTpaHax, KOTOpPbIE JOCTUTJIH ITIOYTH I10-
BCEMECTHOI'O XOPOIIETO YPOBHS HAYaJIbHOTO U CPEIHETO 00Pa30BAHUS, HMEIOT-
Csl pealbHble BO3MOXHOCTH Uil OOJBLIMHCTBA IPOJOIDKATH OOpa3oBaHUE B
BBICIIEN HIKOJIEN.

Opnako npe3ugeHt ynusepcureta «[lapux 1» @. Jlromep oTMeTHs1 NpuH-
LUNHAIBHYI0 HECOBMECTUMOCTb 00Pa30BaTENbHbIX 33/1a4, CTOSIINX Iepe]] YHH-
BEPCUTETAaMH KalUTATUCTHYECKHX M COLMAIMCTHYECKHX cTpaH. «B obmecTse,
KOTOpOE 51 HAa3bIBAIO KJIACCHUECKUM, — CKa3al OH, — (PU3NYECKUI TPy HE MOJIB3Y-
€TCs TaKUM OOJIBIIIUM YBa)KCHHEM, KaK MHTCIUICKTYalIbHBIN. B apyrux crpanax,
HarpuMmep, B CTpaHe, B KOTOPOH MbI celdyac Haxoammcsi, BCE OOCTOMT MHAde.
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B 3Tux THmax o6uiecTBa MpeanpuHUMAIOTCS 3HAUUTEIIbHBIE YCHIINS, YTOOBI IPH-
BJI€Yb B YHUBEPCHUTETHI JIETeH padOuMX U KPECThsIH HAPAaBHE C MPEICTABUTEISIMU
MHBIX COLMANIBHBIX ciioeB. Ilepen Hamu Takast mpodiemMa He CTOUTY.

Bune-kanwep MapOyprckoro yausepcurera (OPI) Bunsdpen @. Bpe-
JI0OB paccKasai O TOM, 4TO B ['epMaHuM 04eHb CephE3HO OTHOCATCA B pehopMam
B oOpa3zoBaHuy. «B KoHIE 60-X I.I., — TOBOPHJI OH, — y HAC Jake MOSBHJIICS JIO-
3yHr: «Beiciiee obpa3oBanue — aist Bcex». Ho BCkope cTano sicHO, 4TO CpeAcTB
y Hac AJs 3TOro He xBartaer. [loka pacuMpeHne CeTu YHUBEPCUTETOB HE Mpey-
cmarpuBaercsi. HeT y Hac Taxke HH 3a09HOTO, HU BEeYEepHEro oopaszoBanus. S
JyMalo, 4TO MOJIOJION YEJIOBEK MOJKET MOJIyUYUTh YAOBIETBOPEHHE HE TOJIBKO OT
MHTEIJIEKTYaJIbHOTO TpyAa. Ha KoH(epeHIn MHOTO TOBOPHIIOCH O HENPEPHIB-
HOM 00pa30BaHUM, HO 3TO HE CTAHET Y HaC CUCTEMOM».

«Kaxum craner yauBepcuter XXI Beka?» — Tak mocTaBui BOIIPOC BHUIIE-
kauipiep Okcdopackoro yausepcutera (Bemukoopurtanus) X.[Ix. Xabakkyk.

«/lymaro, uto OyzmeT Hemaso CIopIpHu30B. Bo BCsKOM ciydae, s yJUBIIOCH,
€CJIM BCE OCTAHETCS MO-CTapoMy. JlyMaro, 4YTO YHUBEPCUTETHI CTaHYT CIULIKOM
JOPOTOCTOSIINMH YUpeKaAeHHsAM. MHoroe OyAeTr 3aBHCETh OT JKENaHUs rocy-
JapcTBa MOAJEPKaTh YHHUBEpCUTETHl. M 3Tn (akTophl OyAyT CHIBHO pasiu-
YaThCs B 3aBUCUMOCTH OT CTPaH».

ITo oxonuanuu VI KO6uneitnoro Konrpecca MAY B I'eopruesckom 3aiie
Kpemist mpomén npuém. B MOCKOBCKOM YHHBEpPCHTETE TakXKe OBLI YCTPOCH
TOP)KECTBEHHBIN 00e]. BeuepoM CTy/neHThl MOCKOBCKHX BY30B B AKTOBOM 3aJie
MI'Y panu npekpacHblil KOHLEPT.

TakuM, TPEBOXKHBIM U PaJOCTHBIM ObLIO BpeMsi 70-X TOJI0B.

OpmHaXX bl TOCETHBIINA MOCKOBCKHI YHHUBEPCHUTET IMPE3UACHT Oy IImii-
ckoif opranmzanuu «Coka ["akkait», ocHoBaTens yHuBepcutera Coka (SnoHus)
Haiicaky Uxkena ckazan Pemy BukropoBuuy:

— Kaxnpiit pa3, korga MeHsl IPUIIAMIAIOT «CTApbIE», C TaBHUMHU Tpaju-
LUSIMH YHHUBEpCUTETHl — Oyb To Oxcdopa mmn MI'Y, — MeHsT oXBaTbIBaeT co-
BEPILICHHO 0C000€ YyBCTBO NPHCYTCTBHA B IIEHTPE pa3yma ueioBedecTsa. S|
Kak Obl OLIyIal0 BEJIMKOE T€YeHHE MHPOBOH KynbTypbl. OOpasoBanus... [lo
cpaBHeHmio ¢ MI'Y yauBepcurer Coka — mpocto auti. Ho s meuraro, 910 B
XXI Bexe OH CTaHET 1O 3HaUCHUIO paBHBIM MI'Y.

— UYro xk, — oTkinukHyJcs Pem BukropoBud. — MOCKOBCKUI YHUBEPCUTET
TOXE CTaBUT IepeJ co00M 3a1auy BocIIUTaTh yu€HBIX yxe 1 XXI Beka.

«CaMbIM BenMUaliM 3KCrepuMeHTOM XX Beka. A, MOXET ObITh, U BCel
HCTOpPHUM YeloBeuecTBa», HasbiBanl Jlalicaky Mxena moctmxenus CoOBETCKOro
Coro3a.

«Benukum mpoBanom» HasBan bike3nHCKHI paspylleHHe COLHaTUCTUYe-
ckoro rocygapctsa. Ho oH omuOcs: 3170 ObUIO BCETO JIHIIB TOPaKEHUE B OUe-
peaHoii BoiiHe.

W 3akaHuuBas 3aMeTKy, CHOBa IpouutupyeM Pema Bukroposuya:

«By3bl OyIyT OXBaThIBaTh CBOCH MEATEIBHOCTHIO HE TOJBKO MOJIOIEKb,
OHH TIPEBPATATCS B LEHTPHI KyJIBTYPHI M 00pa30BaHMUS BCETO HApOIa».
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«OmnbiT CoBerckoro Coro3a NOKa3bIBaET, YTO 3aHITHIE B HAYKE JIOJH — 3TO
OorarefimmM U MOIIHEHIHI pecypc mporpecca. Y ecnu B connanbHBIX MPeod-
pa30BaHMSX MUpPa CBOIO UCTOPHYECKYIO POJib, TAK MJIM WHAYe, ChIrpall IpoJieTa-
puar, To B HOBelilllee BpeMsl YAOBJIETBOPEHHE BHI30BOB OKPYIKAIOILEr0 HAC MH-
POBOTO MPOCTPAHCTBA JAOCTYITHO JIMIIb JIFOJSIM HAayKH, OObEAMHEHHBIM CTPEM-
JICHHEM K TIOHMMAaHUIO INIyOMHHBIX MPOLECCOB, IIPOUCXOAAIINX B MPUPOJAE U B
o01ecTBe, MPOLECCOB, KaK Pa3BUTHUS, TaK M JErpajalumy.

XXI Bex HaOupaer cwiny. [IoKOJIeHHIO MOJOIBIX JIIOJCH, BCTYNHBIINX B
3MOXY PAaJUKAIBHBIX N3MEHEHHH BCEX MAapaMETPOB XKHM3HH, MIPEACTOUT PEIIaTh
BOIIPOC, KaK BEPHYTh K MCTHHE 3allEAIee B TYNUK YEJIOBEYECTBO, KOTOPOMY
YTPOXKAIOT KaTacTpo(bl ¥ BOWHBI HEOBIBAJTION pa3pyIIUTEIbHOW MOIITH.

Kro-To ckazanm: Her npyroro cnoco0a st reHepanuy 3HEpruu B 00IIecT-
B€, KPOME KaK IPEIbSIBICHNE BEIUKNX 00pa30B U HACH.

(Kunra «Axanemuk P.B. Xoxm0B — pekTop MOCKOBCKOTO YHUBEPCUTETa»
Haxonutcst B Mcropudeckom mysee PO, B 6udanoreke um. B.U. Jlenuna, B Ap-
xuBe PAH, B 6ubmnoteke Konrpecca CIIA).

JLU. Jlegamrosa,
Kageopa KOHTCII

HOBBIE KOHKYPCbI
JJI YYEHBIX
OUSNYECKOI'O PAKYJIBTETA

Just monnepkku yueHslx ¢usndeckoro daxynsrera MI'Y B Hosi6pe 2015
roga ObUIM IIPOBEJEHHI JBa KOHKypca. [ (MHAaHCHPOBaHUS 3THX KOHKYPCOB
PYKOBOACTBO (akysbTeTa BBIAEIMIO W3 CPEACTB (paKysbTeTa OKOJIO 2 MIIH.
pyOIeli. DTo MOCITYKHAIO XOPOIIeH MOAEPKKOW YISHBIM, JOCTUTIIINM BBIIAT0-
IHUXCS HAYYHBIX PE3yIbTATOB.

B mepBoM KOHKypce MOIJIM NMPHHSTH Y9YacTHE COTPYAHUKH (DaKyIbTeTa,
4yel BO3pacT Ha MOMEHT ydacTusi He mpesbiman 35 ner. COOTBETCTBEHHO, BO
BTOPOM KOHKYPCE MOIJIM Y4acTBOBaTb COTPYyAHHMKH crapiue 35 ner. Jus yda-
CTHsl He0OXOJMMO OBIIO MPEACTABUTh pedepar HaydHOU paboThl, CITUCOK IMTy0-
JIMKaLUi, PEeKOMEHIAUI0 OT Kadenpbl, a TaKKe OT3bIBBI CHELUAIUCTOB IO
JaHHO# Tematuke. B pedepare TpeboBanocs chopMysMpoBaTh pemiacMyro Ha-
YUHYIO IIpo0JIeMy, ONMcaTh OCHOBHOW pe3ysbTaT M yKa3aTh JIMYHBIA BKJIaJ| aB-
TOpA.

Ha yvacTtre B 000ux KOHKypcax ObUIO MOAaHO 76 3asBOK OT COTPYAHHKOB
(bakynpTeTa, cpead KOTOPHIX OBLT MPOBENCH KOHKYPCHBIH OTOOp M BHIOpaHBI
nobenurenu. Bee mobenuTeny Moy YN JeHEKHBIE TPEMHH.
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IHoGenuTeasiMi KOHKYpca y4eHbIX, Muaaame 35 JierT, cTajim:

IIpemusd 1 crenenu

1. | Acc. Ipicaps K.M.

Kadenpa obmieit hpuznku

2. | Hom. Crpemoyxos C.1O.

Kadenpa ontrku, cieKTpoCKOITAN
1 (PU3UKH HAHOCHCTEM

M.u.c. | Uepnuukuu B.1.

Kadenpa obimeit Gpuzuku u hu3uku
KOHJICHCHPOBAHHOTO COCTOSIHUS

M.u.c. | JIro6un E.B.

Kadeapa kBaHTOBOM DJICKTPOHHUKH

H.c. Ilepbaxor M.P.

Kadeapa kBaHTOBOI DJICKTPOHHUKH

H.c. IOmikos E.B.

Kadenpa marematuku

C.H.c. | Heunnypenxko /1.1O.

Kadenpa onodusuku

el el Pl Pl e

C.u.c. | Cemnukosa A.H.

Kadenpa onodusuku

IIpemusg 2 crenenu

1. | Acc. Masnnesnu C.H. Kadenpa dusuku xonebanmii

2. | M. | Tposnios KA. Kadenpa obmeit puzuxu u Gpu3uKu
KOHJICHCUPOBaHHOT'O COCTOSIHHUS

3. | M.a.c. | Komecos C.B. Kadenpa dbusuku Mops ¥ BOJ CyILIH

4. | Mia.c. | XapnamoBa A.M. Kadenpa maraernzma

5. | M.a.c. | Tamouka A.M. Kadenpa obmeit Gpusuku

6. | Marem. | Mapauyx O J1. Kadenpa obimeit pu3uKu 1 BOJTHOBBIX
MIPOLIECCOB

7 | He. Msaos KA. Kadenpa obieit pu3rKu 1 BOJTHOBBIX
MIPOLIECCOB

8. | H.c. [Iupruna H.B. Kadenpa akyctuku

9. | C.Hec. Hy6posusn E.B. Kagenpa pusuxu nommmepos
U KPHCTAJLIOB

10. | C.u.c. Pepxuxosa 10.B. Kagenpa orrmuxu, cniextpockoniu
U (pu3nKu HaHOCHCTEM

IIpemus 3 crenenu

Kadenpa obmeit prusuxu n monexy-
1. | Acc. Maptsimos M.H. P Aipa OBIIL d) Y
JISIPHOM AJIEKTPOHUKHU
Ben.
2. I/IH)II[( Kypbaros I'.A. Kadenpa pusuxu armochepst
.. Kadenpa atomHOM (pr3uku, GU3NKU
3. | Hom. Knénor H.B. benp b b
1JIa3Mbl U MUKPOJJIEKTPOHUKH
Kadenpa aromuoit puzux 3UK
4. | Hom. 3bipsiHoB C.M. (benpa atomnoii dusmiu, dusmii
I1JIa3Mbl U MUKPOJJIEKTPOHUKH
5. | Mia.c. | Memkun A.E. Kagenpa ¢puzndeckoii 2JIeKTPOHUKH
6. | M.a.c. | YerBepryxun A.B. | Kadenpa maruernsma
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7. | M.a.c. | I'onuap K.A.

Kadenpa ¢pusnkn HU3KHX TeMIlepaTyp
Y CBEPXIPOBOMMOCTH

8. | M.a.c. | CmupHOB A.M.

Kadenpa nosynpoBoHUKOB

9. | H.c. Kpur T.Bb.

Kadenpa akyctuku

10. | C.a.c. | XKurynos .M.

Kadenpa obuieii ¢pusnku 1 MojeKy-
JIIPHOU JIEKTPOHUKHU

IHoGenuTeasiMi KOHKypca y4eHbIX, crapuie 35 JieT, cTauan:

IIpemus 1 crenenu

1. | B.H.c. | Tepéummna U.C. Kadenpa busuku tBepmoro tena
2. | Hom. Myp3una T.B. Kadenpa kBaHTOBO IEKTPOHUKH
3. | Ipod. | Crynenuxun AWM. | Kadenpa reoperuueckoit husuxu
4. | IIpod. | TToctHOB K.A. Kagenpa aETpO(bmHKH
Y 3BE3/IHOM aCTPOHOMHHU
5. | Ipo¢. | T'onosans JI.A. Kagenpa o6me1/1v usmci
U MOJIEKYJISIPHO# DJIEKTPOHUKH
6. | IIpod. | I'ambion JI.B. Kadenpa Teoperndueckoit husnku
7. | C.H.c. | ExoB A A. Kadenpa kBaHTOBOM IEKTPOHUKH
8 | Cuc. | Ocvmmxuna JLA. Kadenpa ¢pusrku HU3KHX TeMIIEpaTyp
Y CBEPXIPOBOAUMOCTH
9. | C.Hc. | IllamaeB B.I. Kadenpa akycruku
10. | C.H.c. | FOcynamueB VY. Lenrp m;[po%)mnqecxnx
UCCleI0BaHUI

IIpemus 2 crenenu

1. | B.a.c. | KXykorckuii K.B. | Kadenpa Teoperndeckoii hpuznuku
2. Joi. Kiascrox A.JI. Kadenpa obmeit pusuxu
3. | Howu. benorenos B.H. Kagenpa poromniu
1 (PU3UKH MUKPOBOJIH
4. | Tipod. | Amapees A.B. Kadenpa ob6meit pusuku 1 BOJTHOBBIX
MPOLIECCOB
5. | IIpod. | Cokomnos JI.1. Kadenpa maremaruku
6. | Ipod. | Kykosckuii B.YU. | Kadenpa reopernueckoii husnku
7. | Tipod. | Kopres BK. Kadenpa aromuoit pusuku, Husuxu
IJIa3Mbl U MUKPOSJICKTPOHUKHN
Corc. | Mapkia M.M. Kadenpa ¢pusukn HU3KHX TEMIIEpaTyp
U CBEPXIIPOBOAUMOCTH
C.H.c. | [lonrosa T.B. Kagenpa kBaHTOBOI JIEKTPOHUKH
Bnagumuposa Kagenpa obmeii pu3ukn 1 BOITHOBBIX
10. | C.u.c.
10.B. MIPOLIECCOB

54

€ COBETCKUI®OU3NK

IIpemus 3 crenenun

Ne2(118)/2016

Kadenpa o0Omeii ¢pu3uku 1 BOTHOBBIX
MIPOLIECCOB

Kadenpa maremaTraeckoro
MOJICIIUPOBAHHUS X HHPOPMATHKU
Kadenpa dpusuku monumepon

Y KPHUCTAJLIOB

Kadenpa acrpoduzuku

Y 3B€3/IHOM aCTPOHOMHUHU

Kadenpa ¢pusukn HU3KHX TeMIepaTyp
U CBEPXIPOBOAUMOCTH

Kadenpa obmeit puzuku u hus3uku
KOHJICHCUPOBAHHOTO COCTOSIHUS

7. | C.a.c. | ConmatoB E.C. JlabopaTopus "Kpuoanekrponuka"

8. | C.u.c. | baoxuna H.C. Kadenpa ¢usrku Mops 1 BoJ cyuiu

1. | Hom. Hukurun C.1O.

2. | M.H.c. | I'a3apsH B.A.

3. | Ipod. | Amunckuit 1.B.

4. | Ipod. | 3acoB A.B.

5. | llpod. | Ckumerpos E.II.

6. | C.n.c. | Tuxonos E.B.

[Mo3npasnsem nmodenurenei u xellaeM UM AaTbHEHITUX TBOPUECKHUX yCIIEXOB!

Hayunwvuii omoen

MEXIAYHAPOIHASA HAYYHAS IKOJIA
MOJIOABIX YYEHBIX
«PUBNYECKOE U MATEMATHYECKOE
MOAEJIMPOBAHUE IMPOLECCOB B 'EOCPEJAX)»

11-13 Hos0pst 2015 roma B MockBe B MHCTHTYTE mpOoOiIeM MeXaHHKU
mmvern AJO. Ummuackoro Poccuiickoil akagemun Hayk mpormia MexmyHa-
poxHas Hayd4Has IIKOJA MOJOABIX YYEHBIX «DHU3HMUECKOE M MAaTEMaTHYECKOE
MOJIEJIMPOBAHUE TIPOLIECCOB B Te0Cpenax». Y4yacTue B KOHPEpeHIHH MpUuHUMa-
JIM KaK U3BECTHBbIE YUYEHbIE, TAK M HAUMHAIOIUE CBOI HAYUHYIO JESITEeIbHOCTD
MOJIOZbIE CTIELIHAIHUCTHI.

OpraHu3aTopoM 3TOr0 MOJIOAEKHOTO Hay4yHOro (opyma BeicTynmil Hayd-
HO-00pa30oBaTeIbHbIH LeHTp "Pu3ndyeckoe 1 MaTeMaTHuecKoe MOJEIHPOBaHNE
TIPOIecCcOB B reocpenax”, co3naHublii dusndeckum paxyapTeToM MOCKOBCKO-
ro rocyJapcTBEHHOro yHuBepcurera umeHu M.B. JlomoHoCOBa, oTaeneHuEM
reopusuku u MHCTHTYTOM mpobjeM MexaHuku Poccuiickod akajJeMuu Hayk,
naboparopuell reoMeXaHuKH.
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IIIxona opranuzoBana npu noxnepxke Ilpesunuyma Poccuiickoi akaze-
mun Hayk 1o [Iporpamme dynnamenTanbabix uccienosanuii 11411 «HedTs u3
IIIyOOKHMX TOPH30HTOB OC3JO0YHBIX 0OAacCEHHOB — MCTOYHHK IOIIOJHEHHS pe-
CYpCHOM 0a3bl yIiIeBOOPOIHOTO CHIPhS; TEOPETHYECKHE U NPUKIIAJIHbBIEe ACTIeK-
Th», Poccuiickoro Gonna GpyHaaMeHTanbHbIX UCCIIEI0BaHUI.

T

Llenbro MOJIOIE)KHON HayYHOM IIKOJIBI OBUIO TPHUBJICUCHUE BHUMAHUS MO-
JIOJBIX YYEHBIX K TEOPETHYECKMM M TPHKIIAJHBIM aclieKTaM NpoOieM, BO3HH-
KaIOIIMX NPH U3YYSHUH IPHPOAHBIX MPOLECCOB B Pa3HBIX reocpesax, B3aHMO-
BIIMSIHUSL TEXHOTEHHOW NIEATENHHOCTH W OKpYy»arouleil cpeapl. OHON U3 1eH-
TpaJbHBIX ObUIA TEMATHKA, CBSI3aHHAS C CO3JIaHMEM Hay4YHBIX OCHOB, Pa3BUTHEM
HOBBIX IIPOPBIBHBIX MOAXOJOB K pa3paboTKe MECTOPOXKICHHUH YIIIEBOLOPOIHO-
IO CBIPbs, B TOM YHCIIE TPYAHOM3BIEKAEMbIX M HETPAIUIIMOHHBIX HCTOYHHKOB:
rIIyOOKO 3ajieraronyx He(Tera3oBbIX IJIACTOB, CJIAHLEB, 'a30HOCHBIX YIOJIb-
HBIX IJIACTOB, razoruaparos. Hayunas nporpamma LIkois! BKIIIOYaIa TEOPETH-
YeCcKHe M SKCIIEPUMEHTAIbHbIE HCCIIeIOBAaHUS [IPOLIECCOB B aTMOC(epe, OKeaHe,
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nurocdepe, UX B3aUMOJCHCTBHS; IIMPOKUI KPYT MPOOJIEM, CBSI3aHHBIX C A00bI-

4ell yriieBOAOPOJHOTO ChIPhS; IKOJIOTUUECKHE MPOOIIEMBbI OKPYKaIOILei cpepl;
po0JIeMBbl aHTPOIIOICHHOTO BO3/ACHCTBUS Ha OKPY’KAIOLIYIO0 CPENy; METOZIbI
reoU3MYECKUX UCCICAOBAHHI.

Ha IlIxonst 6BIJII/I MMpEeACTAaBJICHBI BBICTYIUICHUA U3BCCTHBIX YUYCHBIX U MO-
JIOJBIX CIICIMAINCTOB, acIMPaHTOB, CTYIEHTOB. B mocienuuii neHe paboThI
KOH(epeHIH OblTa OpraHW30BaHa SKCKypcHs B My3eil 3emieseneHuss MI'Y ¢
MOCEILIEHUEM POTOH/IbI B IIMHWIIE I1aBHOTO 31aHust MI'Y.

3HAYUMOCTh (OopyMa MOTUCPKHYIIO yUacTHE B HEM BBIJAIOIIUXCS JEsATE-
Teil HayKu 10 Hay4IHBIM HarpasieHusM [1Ikonpr. CTaHOBIIEHHIO MOJOAOTO yUé-
HOTO CHOCOOCTBYET €ro yd4acTue B OOCYXKICHHHM aKTyalbHBIX HAy4HO-
TCXHHUYCCKUX HpO6HeM, Korja e IMOsABIACTCA BO3MOXHOCTH NOJYYUTH COBET
OT JIu/iepa aHHOW 00JIACTH, TO 3TO CYLIECTBEHHO YBEIMYMBAET INAHCHI MOJIO-
JIOTO CHennalycTa Ha yCIEITHOE pa3BHTHE. B wacTHOCTH, XO4YeTcs OTMETHTh
y4acTue TaKUX BBIIAIOIIMXCS Yyu€HBIX, Kak ak. A.H. [ImutpueBckuii, ak. J[.M.
Kinumos, ak. HO.I'. Jleonos, ak. B.Il. MarBeenko, ak. P.M. Hurmarymnun,
wr.-kopp. PAH P.B. Tompamreiin, ur-kopp. PAH H.H.®umarto, mpod.
A.T' 3anenvn, npod. B.H. 3eipsinos, npod. B.M. Kapes, npod. B.b. JlammmH,
mpod. M.A. Hocog, npo¢. B.B. ®anees, npod. F0./1. Yarneukun.

IMkoma Orma otkpeiTa gupektopom WIIMex PAH wm-xopp. PAH
C.T. CypxukoBeiM. OH morpuBeTcTBOBaN y4dacTHUKOB IlIkomer B cTenax M-
CTHTYTa, pacckaszai 00 OCHOBHBIX HampapiieHusx uccienpoBanuii MTIMex PAH,
C KOTOPBIMH TE€CHO cBsi3aHa TeMaTHka IlIkosnbl. 3aTeM BhICTyNMI Ipezcenarenb
nporpamMmHoro komurera [lkonsr akanemuk J[.M. KiiumMoBa, OH OTMETHI Bax-
HOCTb NPOBEJICHUS JAHHOTO MEPONIPUATHS C TOUKU 3PEHUS IPUBICUECHHUS MOJIO-
JBIX YMOB U CWJI K PEIICHHIO aKTyaJbHBIX NpoOJIeM, paccMaTpHBaeMbIX Ha
Ixoune.

Axanemuk P.M.Hurmatymims npodnTai IpuriameHabii qokaaa. B cBoém
JOKJIajJe OH (akTuuecku npuBén oT4ér o pabore MHcTHTyTa OKEaHONIOTHH HUM.
[Mupmosa PAH, aupekTopoM KOTOPOrO OH SIBISIETCS, a TAaKKE PaccMOTpel
MHOT'O aKTyaJbHBIX BOIIPOCOB, KAaCArOLIMXCS MPOIIECCOB B reocpenax. B uact-
HOCTH, OH MPOAaHAIN3UPOBaAN Posib MHUPOBOro OKeaHa B M3MEHEHHM KIHMaTa.
3HaunTeNbHOE BHUMAHHUE B JIOKJaJe OBLIO YZEJIeHO NpobieMe oOecredeHus
SHepropecypcamMu u 3HepreTudeckoil 6esonmacHoct Poccun. MHCTHTYT OKea-
HOJIOTUH SIBISIETCSl KpyNMHEWMM HHCTUTYTOM PAH, kpyr m3ydaeMmblx B HeM
BOIIPOCOB OuYeHb HIMPOK. Pobept MckannepoBud 3aMedaTesIbHbIH PacCKa3yuKk,
€ro J0KIaa ObUT BOCIIPHHSAT C OTPOMHBIM BHIMaHHEM.

IIpodeccop MI'Y M.A. HocoB mpounTal ZOKIaJ O MPOrHO3E IyHAMH 10
JIAHHBIM TJTyOOKOBOJHBIX CTaHIMi. B CBOEM JOKiIa/me OH OTMETHII, YTO OCHOB-
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HOM Tporpecc cIy’kObI IpeaynpekIeHHs O I[yHaMH 3a MOCIeIHee IeCITHIIeTre
CBSI3aH C Pa3BUTHEM CETH ITyOOKOBOJHBIX PETUCTPATOPOB ypOBHS Mopsi. JlaH-

HBIE, MOJy4YE€HHbIE NPU HCIOJIb30BaHUU TAKUX JATYMKOB, TO3BOJIIIOT OLEHHU-
BaTh CTENEHb YIPO3bI LIyHAMH C TaKOH CTENEHBIO HaAEKHOCTH, KOTOpasi HeloC-
TyImHa ceficMuueckuM metonam. Jlaiee, npodeccop M.A. HocoB u30oxuII moi-
XO/bl K MHTEPHPETAIN JTaHHBIX, TIOyYaeMbIX C JIOHHBIX JIaTYMKOB JIaBJICHUS,
1 Omucaj CyMIECTBYIOIIME M IEPCICKTHBHBIE METOBI NMPEABBIYNCICHNS BOIH
LlyHaMH, KOTOpbIE pa3BuBaroTcs Ha dusdaxe.

B cBoeit pabote mpodeccop A.I'. 3anenun pacckazai 0 KOPOTKOIEPHOI-
HBIX U3MEHEHHSX TUHAMHKH BOJI MIETb(POBON 30HBI Ha mpuMepe YépHoro Mopsl.
AKyTaITbHOCTB JaHHOW pabOoTHI ONIpeNeNnsIeTcs: TeM, YTO 3arpsI3HeHHE MPUOpex-
HBIX BOJ{ B6J'II/131/I KPYIOHBIX MTOPTOB, T'OPOJAOB U PEKPCALIMOHHBIX IIEHTPOB ABJIA-
eTcsl 0COOEHHO OIACHBIM, TaK 4YTO M3Y4YEHHE IPOCTPaHCTBEHHO-BPEMEHHOM H3-
MEHUYMBOCTH W AWHAMUKH BOJA IIeNb(ha IMEeT 0COOCHHO BayKHOE ITPAKTHUECKOE
3HAa4YCHUE. ABTOP OTMETHII, YTO JHHAMHUYECKAsk CTPYKTypa BOJ Y3KOH MIeab(o-
BOM 30HBI CEBEPO-BOCTOUHON yacTH YepHOro Mopsi hopMupyeTcsl IO BIUSIHU-
€M BHEITHHX BO3JCHCTBHH — TWHAMHUKH BOJ TITyOOKOBOJHOM 30HBI MOpSI, BET-
POBOTO BO3AEHCTBHSA, IPECHOBOAHOTO OEPEroBoro croka, oporpadun Gepera u
Tornorpaduu MOpcKoro 1Ha. B nokiane ObUIO paccMOTPEHO HECKOJIBKO ClieHa-
pHEB OTKJIMKA JUHAMHKH BOZ IIenbpa Ha 3TH BO3IACHUCTBHS, IIPU pa3paboTke
KOTOPBIX HCIIOIb30BAIUCH HE TOJBKO JAHHBIE HATypHBIX M CIyTHUKOBBIX Ha-
OJroieHHH, HO M PE3YJIbTaThI JIAOOPATOPHOTO MOIETMPOBAHHSI.

Bonbmoit uHTEepec mpeacraBuws goknan 3am.aupekropa WIIMex PAH
n.t.H B.U. Kapera o monmemupoBanun (uibTpannd He)TH B CKBaXHWHY Ha
6onpmmx riryonHax. B HEM OBIIO OTMEUEHO, YTO CETOAHS BCE OOJBIIYIO aKTy-
QIBHOCTH NPHOOPETAIOT BOIIPOCHI, CBS3aHHBIE C BOBJICYCHHEM B Pa3pabOTKy
HOBBIX HCTOYHHKOB YTJIEBOAOPOJHOTO CBIPbSI, B YACTHOCTH, HEPTH M3 TITyOOKHX
ropu3oHToB. OCHOBHBIE TPOOIEMBI JOOBIUH CBS3aHBI C MOBBIIIEHHBIMHA TOPHBIM
JIaBJICHUEM U TeMIlepaTypoi Ha Oonblux riryouHax. B pabore paccmarpuBaer-
cs 3amada (QUIBTPAMKM HeTH B JOOBIBAIOIIYI0 CKBXWHY B IPOJYKTHBHOM
iacre, (GUIBTPALIOHHBIE CBOMCTBA KOTOPOTO OINPEACIISIOTCS ACHCTBYIOIIMMH
B HEM HanpspkeHHssMU. [ pelieHus MOCTaBIeHHOM 3ai1aun B paboTte codera-
IOTCSI KaK 3KCIEpHUMEHTAIbHBIE METO/bl, TaK U MaTeMaTHYECKOEe MOJIETMPOBa-
HUe. BrimonHeHneM 3Toit 3amaun 3aHuMaeTcs gadoparopus reomexanuku UIT-
Mex PAH. OcobeHHO cTOUT OTMETUTDH TOT (aKT, 4TO CTyAeHThl (pusdaka, y4a-
ctBytome B padore HOIla "®duznyeckoe 1 MaTeMaTH4eckoe MOAEIUPOBAHUE
MIPOIECCOB B reocpenax'B JIaOOPATOPHUN TEOMEXAHWKH, MOIYYar0T BO3MOXK-
HOCTh MaKCHMAaJbHO PEaN30BaTh CBOW HAay4dHBIH INOTEHIHANT M CAEIaTh ycC-
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MEIIHYI0 Kapbepy, TaK Kak J1abopaTopusi aKTUBHO COTPYJIHUYAET C BEXYLIUMHU
POCCUHCKUMHU U 3apyOe)KHBIMH HE(PTEra30BBIMH KOMIIAHUSIMHU.

Joxnan npodeccopa B.H. 3eipsinoBa u Kpyrnuxuna C. Obul mOCBSIIEH
OIMCaHUIO HEJIMHEHHOTo 3¢ deKTa B 3aa4e HapacTaHHs JIbAa, KOTOPBIA BO3HU-
KaeT NMpHU pacCCMOTPEHUH HECTAIlMOHAPHON 3aJjauil TeIUIONPOBOJHOCTH IS JIbJa
C KoJIeOaHMAMH TeMIlepaTypbl Ha BEpXHEW rpaHHLE JbJa. ITOT 3PdeKT Ob1
OTKpBIT 3BIPSHOBBIM. B naHHOW pabore OblIM NMpUBEAEHBI pacuy€Thl TOJIIUH
JIbJla Pa3INYHBIME METOJIaMH, a TAKXKe OblIa NMPOBEJCHA OIL[EHKA BKJIAAa 3TOTO
HenuHeHoro 3¢dexkra B CKOPOCTh HapacTaHHUs Jibaa. M3 Cka3aHHOIO BBIIIE
MOJKHO 3aKJIFOYMTh, UTO 3ajada SBISIETCS OCOOCHHO aKTyaJIbHOW ISl HaIei
CTpaHBbl, CEBEPHBIE Oepera KOTOpOH MOKPHITHI JbJIOM B TEUCHHE NEBSITH MECS-
CB B roay. Y4yuTeiBas UCIOJb30BaHUE CeBepHoro MOPCKOI'O IYTHU U BO3MOXK-
HOCTb JTOOBIUM YIJIEBOJIOPOAOB Ha Iesib(e, 0COOCHHO BaXKHBIM SIBIISIETCS M3Y-
YeHHE HapacTaHWs JIEISHOTO TOKPOBA C IIETBI0 IPEICKa3aHus BO3ACHCTBUS
nb1a Ha coopyxeHus. C Ipyroil CTOPOHBI BaXKHOCTh JTAaHHOW 3a/iauu 00yciaB-
JIMBAETCS SKOJOTMIECKUMH (akTopaMu. BaskHO yMeTh npeackasbBaTh pacipo-
CTpaHEeHHE 3arps3HEHUH MO0 JIBIOM, B CITydae pa3jiuBOB Ipu J00b4e YB. Ota
3aJjaya UMEET HEMOCPEACTBEHHOE OTHOIICHNUE K OCBOCHHIO APKTHKH, KOTOPOE
OyZleT OCYLIECTBISTHCS B KOHTEKCTE peaM3allM Mapajie]bHBIX HPOEKTOB
passutusa EBpA3Dc u sxoHOMIYecKoro nosica Bennkoro lenmkoBoro Mopckoro
MyTH.

ITonBons MTOTH, MOXKHO CKa3aTh, YTO MOJOAEXKHAs Hay4yHas LIKOJA IPo-
1IJIa YCIIEUIHO, NOCTaBJIEHHasl 1eJb JOoCTUrHyTa. Monozasie yuacTHuku IlIxomst
OCTaBWJIM XOpOIlEe BIEYATICHHE KaueCTBOM IIPEJCTABIECHHBIX paboT, Halle-
JICHHOCTBIO Ha JJOCTHKEHHE Pe3yJIbTaTa, YBICUEHHOCTBIO HAYKOIL.

IpunsTo peumeHue o npopeaeHuu 2-ii MexxayHapoanoii nayusoii Ilxo-
Jabl ""®@u3nyecKoe U MaTeMaTHYecKoe MOJeIUPOBAHNE MPOLECCOB B reocpe-
nax'" B UTIMex PAH 19-21 oxrs0ps 2016 roaa.

B 3akmodyenue xouercsi 100aBUTh, 4TO JAaHHBIA GOpyM ObLI COBEPLIEHHO
YHUKQJIBHBIM, TaK KaK C OJHOW CTOPOHBI 3aTparuBajll (pyHIaMEHTaJIbHBIE BO-
IIPOChI re0(HU3HKH, a C APYTOi CTOPOHBI — BOIPOCH! PA3BEAKH U TOOBIYH TONIE3-
HBIX MCKOIAEeMBbIX, MPEXkAE BCEro, yriieBOJOPOJIOB. TeM caMbIM, OH IO3BOJIMI
coOpatp 1O/l OAHUM KPBUIOM YYEHBIX M MOJIOJBIX CIELHUAIMCTOB Pa3IMUHBIX
CIEMATBHOCTEH U J1aJl BCEM UM BO3MOKHOCTB C XMBBIM HHTEPECOM COBMECTHO
00CYXIaTh aKTyalbHbIE 3aJa4d COBPEMEHHOM HayKH, HaXOJUTh OTBETHl Ha
Ba)KHBIE BOTIPOCHI, IPUOOPETATH HOBBIX JIPYy3EH.

Boinycknux kageopul usuxu mops u 600 cyuu (630 epynna)
@usuueckoeo gparxyromema Kpyenuxun C.A.
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ITAMATHU
BJIAJITUMMHUPA BJIAJIUMHUPOBHNYA
HIYBAJIOBA

OTtedecTBeHHAas HayKa MOHEC-
Ja TSOKenmylo yrpaty — 27 nexaOps
2015 Ha 65-M Toxy )KU3HU CKOHYAJICS
npodeccop Kadeapsl o0mer hU3NKH
U BOJHOBBIX IPOIIECCOB, KaIpPOBBIHA
COTpYIHHKA (haKyJbTeTa, TaJaHTIIU-
BBl (DM3MK, TIPU3HAHHBIN CIerma-
JUCT B 00JIaCTH J1a3epHOH (PU3UKH,
HEJIMHEIHON ONTHKU U HEJIMHEHHOMN
cniekTpockonuu Bnagumup Bnaau-
muposud llyBasnos.

Vuenuk P.B. Xoxnosa, 2.C. Bo-
pornnaa u B.C. ConomaruHa, ¢ Ha-
yana 80-X roJloB OH 3aHUMAJICSl U3Y-
YEeHHEM IPOLIECCOB MapamMeTphye-

CKOTO IpeoOpa3oBaHus YacTOTHI.

3areM YK€ CaMOCTOSITENBHO PYKOBOAWJI HCCICJOBAaHUSAMH KHHETHKU
CBEpPXOBICTPHIX PpENIAKCAlMOHHBIX IIPOLIECCOB B KOHAECHCHPOBAHHBIX Cpeaax
(pacTBOpax Kpacurenel, NOIYNPOBOAHUKAX, METa/UlaX, BBICOKOTEMIEpATyp-
HBIX CBEPXIPOBOJIHMKAX), POLIECCOB CAMOOPTaHU3aLNH, TPOTEKAIOIINX B CHC-
TeMe HENMHEWHas cpela — CBETOBOE IoJie (BKJIFOYAs MPOLECCH OOpallleHHs
BOJIHOBOTO (hpoHTa, (OPMHUpOBaHME M B3aMMOJCHCTBHE COJMTOHOB M KHOU-
JIOJIBHBIX BOJIH), pa3padaThiBajl ObICTpbIE METOABI perieHus 3a1a4d aupdy3noH-
HOW onTmyeckor Tomorpaduu. [lomydeHHBIE UM MHOHEPCKHUE PE3YIbTATHI XO-
pouio M3BECTHbBI OTCUCCTBCHHBIM H 3apy6e>1<H1>1M CIiICMajIucTaM. BHa}lI/IMl/Ip
BrnagumupoBuu siBnsiercss aBropoM Oojiee 350 HaywHBIX pabOT, PYKOBOIILUT
NpoeKTaMH, nojajepkaHHbiM Poccuiickum ¢GoHIoM (yHIaMEHTaNbHBIX HCClie-
JOBAaHWH W HEJBIM PSIOM JIPYTUX OTEYECTBCHHBIX U 3apyOEKHBIX (OHIOB U
HpOTPaMM.

Bnamumup BraanmupoBud 3apekoMeHa0Bal ce0sl Kak Mearor O4eHb BbI-
cokoii kpanu¢pukauuu. C 1991 r. oH unTan opurnHajiIbHbIE CrIeNKYypChl «BBene-
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HHC B (t)I/ISI/IKy JIa3€poB» U <<,HCT€KTI/IpOBaHI/IC W3JIy4€HUS, OITYMbBI U CTaTUCTUYC-

cKkast 00paboTKa JaHHBIX HKCIIEPUMEHTa», BEJl 3aHATUS B IPaKTHKyMe «Jlazepsr
u HenuHeHas ontukay. C 1996 r. nns crynenToB dakynsrera BMK unran mo-
CTOSIHHO OOHOBIISIEMBIIl JIEKIMOHHBIN Kypc «DH3n4ecKrue OCHOBBI ITOCTPOCHHS
OBM», o Hemy ¢ 2010 r. paboraeT co3maHHbI UM o0pa3oBaTenbHBIA MHTEp-
HET-Pecypc, BKIIOYAIOIIMM  CHEUMaIM3UPOBAHHBIA  CTyJeHYecKuil  Oisor
(compblog.ilc.edu.ru.). OH siBiIsIETCS aBTOPOM HECKOJIBKUX YYEOHBIX ITOCOOMIA,
BKJIIOYAsi MyJITUMEANHHBIA KOHCIIEKT JIeKIMi «BBenenue B GU3MKY J1a3epoBy,
KOTOPBIN JBaKIbl YAOCTAaUBAJICS MEPBbIX NPEMHUIl Ha KOHKypcax. B TeueHue
MHorux JieT padoran B ['AK. ITox ero pykoBoacTBoM 3amumiero 6onee 80 mu-
IUIOMHBIX M KypCOBBIX paboT, MOATOTOBICHO W 3AIUINEHO & KaHIHIATCKHIX
JuccepTanuil.

Brnaguvmup BrmagumupoBud mpuHHMaI caMoe aKTHBHOE y4acTHEe B Hayd-
HO-OpPTraHU3aIllMOHHON JesTeNbHOCTH (akynbreTa, Kadeapsl, a Takxke Ipo-
rPaMMHBIX KOMHUTETOB IIEJIOr0 PsAga KPYMHbIX MeXIyHapOaHbIX KOH(epeH-
it 1 cuMno3nymMoB. OH BXOJIWII B COCTaB KBAJM(PHUKAIMOHHOTO YYEHOTO CO-
Beta MI'Y u VYuenoro Cosera MIJIL| MI'Y, saBnsancs wieHom Haydno-
TEXHUYECKOTO coBeTa MeXIyHapoIHOH NIpoQecCHOHANBHON OpraHn3aluu
«JlazepHas accouuanus», HalmoHanbHOM KOJUJIETUHM 3KCIEPTOB MO CHELHUAIIb-
HoctH «JlazepHast pu3KKa M TEXHOJIOTHH», PEIaKIIMOHHON KOJIJIETUH >KypHasia
«KBanroBast amekTpoHukay. SIBisics skcreprom Poccuiickoro ¢onga ¢ys-
JaMEHTAJILHBIX HccliefioBaHul, Poccuiickoro Haywynoro ¢onzma u ¢oHaa
B. IlotannHa, pelEeH3eHTOM MHOTHX MEXIYHapOJHBIX HAYYHBIX XYPHAJIOB
(Quantum Electronics, Laser Physics, Laser Physics Letters, Optics Express,
Optics Letters, JOSA B, Journal of Biomedical Optics u ap.).

Bce 3T opranmzanyy noTepsuI OJHOTO W3 CaMbIX KBAIM(PHUIUPOBAHHBIX
JKCIIEpPTOB, T.K. Biiagumupa Biiagumuposuya Beerja oTiuyana UCKPEHHSS 3a-
WHTEPECOBAHHOCTh B JIFOOOW HAayYHOW NEATENFHOCTH W IOTPSCAIOIIAS YeCT-
HOCTh U HenoAKynHocTk. OH ymen TBepao cka3aTth «HET», HeB3upas Ha muna.
Ha cemunapax xadenpsl 3agaBail caMble CJIOXKHBIE BOTIPOCHI, MTHOBEHHO YIIaB-
JIUBasi CyTh JI000W (usmueckoi 3amaun. JIOKIaq4uKH, MPESACTABIABIING KaH-
TUIATCKUE TUCCEPTAIlUH, IIYTIUIN: «OTBETUB Ha BCE TH BOIPOCHI, MOXKHO 3a-
LIHIIATh JOKTOPCKYIO».

Tpynomobue Braguvupa BragumupoBrda mpocTo He MOAIASTCs OMIca-
Huto. OH npuxonui Ha paboTy TepBbIM, B 6 4acoB yTpa, a YXOAMJ HOCIe]-
HuM. C 2013 1. 0H cepre3HO 00IeN, KPYTIOCYTOYHO MOTB30BAICS KHCIOPO.I-
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HBIM anmnaparoM, M, HECMOTPS Ha 3TU TPYIHOCTH, MPOJIOJIKAI paboTaTh C yT-

pa 0 HOYH JI0 TOCJICIHETrO JHS XU3HU. IMEHHO B MOCIIEIHIE TOJBI UM OITy0-
JIMKOBAaHbl OYEHb MHTEPECHBbIE Pa0OTHl B TaKMX KypHanax, kak Laser Physics
Letters, Optic Express, a HECKOJIIEKO pabOT ceiiyac HaXOIATCS B IICYATH.

Caetnas namsate 0 Bnagumupe Bnagumuposuue IllyBanoBe HaBceraa co-
XPaHUTCS B HAIIMX CEePIax

Konneau u YUYeHUKU
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