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onnonnpyromefi oprannaaunn no nnccepraunonnofi pa6ore

MAPKEBH‘IA Cepren Anexcannpoanqa
«llnccnna'rnsnas Korcpenmaa mmamnxa mnormboronnmx nepexonos B

Taepnmenbnmx Ky6max npn mono- " 6nxpomarnqecxom Boa6ymnennn» Ha
concxanne ynenon crencnn Kannnnara ¢n3nxo-maremarnqecxnx nayx

no cneunanbnocm «01.04.07 — tbnanxa Konnencnpoaannom COCTOHHHX»

npnnm Ha 3acenannn o6bennnennoro nayqnoro ceMHnapa Katbenpbl (bnanxn
nonynponozmnxos n Hanoanem‘ponnxn, Kathenpm (bn3nxn TBepnoro Tena n
Hanomxnonomfi n Katpenpm Teopemqecxoii dpnanxn n acrpo¢n3uxn ¢n3nqccxoro
(baxynbrera (06 wow! 2023 r., IIpOTOKOJI N2 2)

3Kcnepm3a nncceprannn npononnnacs B COOTBBTCTBHH c TpeGOBaHMaMH
«11011036111151 0 npncyxcnennn yqenux CTenenen n npncnoennn ynenmx nanny“! B
Pecny6mn<e Benapycs», yTBepmennoro YKa30M HpeannenTa Pecny6nnxn
Benapycs OT 17.11.2004 N2 560 (B pen. YKaaa Hpeannema Pecny6nnxn Benapycs 0T
02.06.2022 N9 190), n «Honoxennx 0 meme no saum're nnccepTannfi»,
yrsepxcnennoro nocmnoanenncM Bmcmeifx anecraunonnofi Komnccnn PecnyGJnncn
Benapycr; 0T 22.02.2005 N9. 19 (B pen. nocranoanennn BAK 0T 19.08.2022 N2 2).

l. Coonwrcrane conepaxanml nuccep'muun 3annnennoi‘1 cneunanbnoc'rn
n orpacmi nayxn co ccnunxoii na 06.11am}. nccnenonannn nacnopm
cnennanbnocrn

llncceprannonnaz pa60Ta MAPKEBI/F-IA Ccprea Anexcannpoanqa
aonnena B F0 «HHII HAH Benapycn no MaTepnanonenenmo» non naynnbnvx
pyxononcmom nomopa ¢n3nxo-Ma'remamqecxnx Hayx A.H.Cafn<o. Tema
nnccepTaunn coomercmyer nynxcry 6.7 «Hayqnme ocnonm cosnannx n
(bynxunonuponanm on'rnKo-anelcrponnmx MHKpOCHCTeM, ycrpoficm monexympnofi
anemonnxn n emnneaofi (boronnxn, anemonnmx n onaecxnx CHCTCM
o6pa60TKn numbopMaunn Ha CHHHOBbIX 3¢¢eKTax; nanmexnonornn,
HaHOCpK'I‘yp H HalIOMaTepHaflbI B onemponnxe, on'rnxe, onroanexrponmce»
npnopn'rernmx nanpannennfi (bynnamemanbnmx n npnxnannblx naynnmx
nccnenonannfi Pecny6mn<n Benapycs Ha 2011—2015 1‘0a (nocranoanenne Coaera
Mnnncrpos Pecny6nm<n Benapycs 0T 19.04.2010 N2 585),
nymc'ry 8<<Mnoro¢yn1<unonanbnme MaTepnanLI n Texnonomn» npnopmembrx
Irianpasnennifl Hayqnmx nccnenoaannfi Pecny6nm<n Benapb Ha 2016—2020 r0115]
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(HOCTaHOBneHMe (303613 12 Mmmcrpos Pecny6nm<n Benapycr, OT 12.03.2015
N9190), many 4 «Maumuocrpoenne, mammxocrpomenbnble TeXHonomu,
a60pOCTpOCHHe n Huuosaunouume marepuanm: KOMHOBHHHOHHLIC u
MHoroqyyHKunonaJIme marepnaflu; HaIIOMaTepHaJIbI H uauorexnonomn,
Hanonnamocmxa» aOpHTe’I‘HbIX Hanpamlennii Haqofi, Haqo-Texnnqecxofi n
nunoaauuonnoii nea'renbnocm Ha 2021—2025 r0115] (YKaa l'Ipe31meHTa Pecny6nm<u
Benapycs 0T 07.05.2020 N9 156).

Conepxcarme acep'rauHH COOTBeTCTByeT cneuuanwocm 01.04.07 — (pmuxa
Konnencnpoaanfloro cocmamm, B TOM tmcne 06nacm Hccnenosannfi 5. I/I3MeHeHHe
cocmaa, CpKTpI n cnofiCTB Konnencnpoaannmx open anemHHMn
Bosneiicmnxmn; 7. Hepannoaecnue comoxnnx n npoueccm B Konnencnpoaaunmx
cpenax; 9. (Dnsmecxne npmmnnm (bynxunonnponannx, cosnaunx H npnmeHea
npn6opos u yCTpoiiCTB, neficmue Koropmx ocnoaaHo Ha caoi’icraax nemecm B
KounencnpoaaHHOM cocmamm; 10. Monenupoaanue CpK’I‘ypbl n caoi’icm
Kounencnpoaanublx cpen nacnopTa cneunanbnocm 01.04.07 — (buamca
KonnecposaHHoro cocmzmm, n 0Tpacmd Hayxn: (Duanxo-Mflemamqecxne Hayxn.

2. Haylmbu‘i Bman concxaTeJm B paspafioTKy Hayquofi zanalm c ouemcoii
ero snalumocm

Ilenmo nucccprauuonnox‘a pa6or51 xanxercx Teopemqecxoe ormcaHHe
nuccnnamanofi Korepermioii nuHaMMKH MHoro¢0Tonm nepexonos B
«TBepnorenbnux» Ky6HTaX, CHJIBHO Baaumoneiimayxomnx c Knaccuqecnn mono-
n 6nxp0MamqecnH aneKTpOMammHmMM HOIIHMH, B npnmenenun K 33,113a
pesoHcnoifI (buyopecuenunn, HMHynLcnofi MamHTopeaoHaHCHofi n pmauoacxoii
cnempocxomm.

Harman n npax'mqecxax 3Ha‘1HMOCTb peaynLTaTos nnccepTauHOHHofi pa6OTBI
onpenenxercs reoperuqecn o6bxcuenneM ycnoam‘i nepexona memxy pexcnmaMH
cyxerma H yumpemm nnHm‘i TpnnneTa Monnona mm KBaHTOBbIX 1‘0q 8
Taepnmenbnmx maHuax n onucanneM enema MHoro¢0T0HHoro nqennx npn
caepxcmmom 3036yx<11ennn nByxypoaneBoii cucremm; onpeneneuun
oco6eHH00Tefi penaxcaunu Manama «onerux» cocroxmm Ky6ma B
6uxpomamqecxom none B pemme cunbuofi caazm n o6ocuonanne BoaMoxcHocm
nonaanemm netbaanpylomero 3¢¢>eKTa Heonnoponnocm MHKpononHonoro 110.11)! B
o6pa3ue; onucaHHeM Maoroqm'rommx nepexonon, Bosfiymxaemmx MKKpOBOJIHOBbIM
H pannoqacromsmn momma Mencny mammal «onenmn» cocrosmmmn cnnnonmx
Ky6mon B craunonapnoii 3UP cnempocxonun, 11m: pemmoa cna6ofi monynsunn
36mm pe3onanca Pa6n H cnnwofi 651cmofi Monymunu; nonyqenneM
ananmnqecxnx Bblpameuufi mm cumbamoro n KBanpaTypHoro cnmanoa 3UP c
yqe'rom qacrombxx cnanros Enoxa-3nrepra n npencxaaanneM ynnxanbnofi
Bosmoxmocm npaMoro Ha6moneuna 3TOI‘0 cnsnra B mane ocunnnxunfi, a Taloxe B
mule pacmemlenml cneK'rpaab III/[Hui

Hy6nnxaupm aBTopa nuccep'rauun H conepxcarme unccepraunonnofi pa60TbI
nemoncrpnpyim, Inc MAPKEBWI C.A. BHec ocnormofi 131013.11 B ycneumoe
pemerme nocrannennux HaqbIX 3a11aq n nonyqnn pe3yaaTm, Baxmble 11ml



mommamm HCCJICIIyCMBIX HpOHCCCOB H nepcnemmmme IUDI PIX 11pa1c11111601cor0

11c110113303a111151.

3. Komcpenme nay-1111M pe3y1131a131 (c yxazauueM 1111 11031131131 11
npamuqecxoii anaqnmocm), 3a K010p31e coucxa1e111o M02161 61.111.
npncymena ncxoman yqenan c‘renem.

qnaa 01011e113 1<a11111111a1a ¢uauxo-ma1eMa111!160K11x 11ay1< M0)1<61 63113
npncyxmena MAPKEBI/q C.A. 3a nonyqenne cnenymumx 11033111 11ay111131x
pezyn31a103:

1. A11a111111111e01<oe onnca1111e 3peMe111131x 11 CHCK'I‘paJIbIX 00060311001011
11311yqe111151 (110101103 1(3a1110301”1 103K011, 3036yx<naemofi Hepeaouancnum flaBCPHbIM
PIMIIyJIBCOM, 11 pexcnmoa cy>1<c111151 11 yu111pe111151 11111111171 cnex'rpanLHoro 1p111111013
M0111103a, KOTOpe comacy101c51 c I111c11e11111511v111 pacqaMH 11
3Kcnep11me31a1131131m1 11a111131m1, a Tame onpcnenenne 1pex Kaqec13e1111o
pa31111111131x pe>1<11Ma nnccnnamBHofi lIHHaMI/IKH 113yxyp0311e301‘1 c1101eM31 11p11
030pxcx1113110M 3036y51<11e111111, 1110 M0)K8T 63113 110110113303a110 111151 1111111e1131131x
ma111111y111111111‘1 c K3a1110301'1 HH¢opMaunefi.

2. 83151311611116 3 cneKTpe M11010cbo101111010 113nyqe111151 11p11 CBeCPUIbHOM
3036y)1<,11e111111 113yxyp0311e301‘1 0110101131 Korepe1111101‘1 11 11exorepe111301‘1
coc1a311511011111x, cymec13e11110 M01111(b111111pye1 11c 1011330 311ep1e11111ecx11e
0001051111151 113yxyp031103011 cuc10M31, 110 11 ee penaxcauuounoe 1103ene11ue Tax, 1110
3036ym1a10mee none M0>1<61 111136p111p03a11> HeK010p31e nopeHueBLI 311111111 cnempa
11311yr1e111151, 1.e. 11a onpenenennmx qac101ax 3mec1o, Hanpnmep, 11311yl1e111151 M0>1<e1
nponcxomm, IIOI‘JIOIIICHHC 1110101103 11a K3a311yp031151x 113yxyp03116301‘1 0110101131.

3. A11a11113 Korepe1111101’1 111111aM111<11 0111111033111 Ky611103, 3036y>1<11aeM31x
Knaccmecn 611xp0Ma111116c1<11M 11011eM, COCTOHIIICM 113 01111311010 pe3011a11011010
M111<p030111103010 (MB) 1101151 11 601166 c11a6oro panuoqac1o111oro (PH) 1101151 0
11a010101‘71, 6111131<of1 1< 11a0101e Pa611 MB 1101151, 11a 0011030 K010p010 noxa3a110, 1110
c1<op00111 penaxcaunn 113a>1<11m «011013111» 3111mm 11011511111 K3a1110331x 0001011111111
Ky6111a He 3a3110511 01 ¢a331 P11 n01151 11 onpenen51101051 coo111o111e1111eM memy
3peme11aM11 np0110113110171 11 nonepeqflofi pe11a1cca111111. P03y1131a11>1 110 1ba30301‘1
qy3013316n3300111 ¢yp3e-c11e1<1p03 0011111111q171 Pa611 6311111 11enocpe11013011110
11c11011330331131 51301101011111 110011e1103a101151M11 11p11 1e0111p03a111111 0031131111010 11M11
110p1a1113110m y01p01‘1013a 111151 11a61110110111151 HMl'IyJIbCHOI‘O ma1‘111111101‘o pe3011a110a
11a NVueHTpax 3 anma30.

4. Ioasa1e1130130 1010, 1110 nexorepeuunx 00111111115111111‘1 Pa611, 1<o1opa51
3313313ae1c51 11e011110p0111100151M11 amn11111y1131 MB 1101151 11 orpa111111113ae1 3peM11
mannnynupo3a11m1 Ky6HTOM, M0>1<e1 63113 31114101113330 nona3nc11a 11p11 peaJ1113au1111
pe3011a11ca Pa611, I110 110110113303a11003 11p11 o111a,111<e pa60131 HMHyJIbCHOI‘O
cneKrpOMeI‘pa 11211111113010 pe3o11a110a 11a NV-ue111pax 3 anmase. I'oa3a110 1a101<e,
l110 1coppen51111101111a51 ¢y111<111151 31oporo 110p51111<a 111151 pe3011a1101101‘1 dmyopecuenunn
Ky6111a, 3036y>1<11aeMoro MB 11 PH 11011111111, o611a11a01 csofiCTBaMH,
1101113ep>1<11a1011u1M11 3¢>¢e1<1 a31111‘py111111p031cp1 11011yc1<aeM31x (110101103, HMeeT
mec10 3¢¢e1<1 K01111a110a 11 303p0>1<ne111151 1(01166a1111fi K0pp6115111110111101‘1 (byHKuHH.
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5. Onncanne MHorocborouumx nepexonon, 3036ymaeMLIx MB 14 PH nonaMH
memy nBaxam «OllC’I‘bIMH» cocmxnwmn cnunoamx Ky6moa B craunouapnom 3UP
n 8518011 ananmmecxnx ablpaxcennfi mm cnn¢a3noro n Kaanparypnoro CHI‘HaJIOB
3UP c yqe'rOM qaCTOTm CJIBHI‘OB Enoxa-3urepTa, qTo noasonm noGnsaTbcx
ynenuqennx Toqnocm H3Mepeum aMIUIHTyJIBI MHKpOBOIIHOBOI‘O Mamm‘Horo IIOJUI B
pesoHaTope. Hpencxasannax nnaepcua Jmmm nayx¢0TOHHoro nomomenml B
Kaanpa'rypnom cnmane nonraepxmena axcnepHMeHTanLHo npymmn
uccnenosaTeMMn, qTo nosnommo HM npezmomm'b Kann6poaoqnmfi CTaHJIapT mm
onpenenemm amnnurynm MB Hons B 3UP cnexrpocxomm Ha ocnoae Pl-uem‘pos B
amuase. O600Hosana yHHKaJIbHaH BO3MOX<HOCTI> npsmoro Ha6monenwx qacromoro
cmam‘a Bnoxa—3Hrepra 3 311116 ocuummuufi, a Taroxe B mule pacmennenm
CHCK’I‘paJlbIX mmnfi, qro noasomer ucnonsaosarb Korepenmyxo pamanoncxyxo
nunawmxy mm nccnenosaunx ynpanmemmx KBaHTOBBIX CHCTCM B pexcmue
caepxcnnmoro asaumoneficmun

4. Pexomeunanuu no npamnqecxomy ncnonbaonanmo peayaaToa
nuccep'rauun

PBSYJIBTaTBI nuccepraunonnoro Hccnenonannx, Kacalomneca noaenemm
(bypbe-cnempoa ocuwumunifx Pa6n B qacm nx 3anuc0cm 0T (baau P11 nona,
6mm HenocpencmeHHo conbaoaanbx smOHCKHMH nccnenosarenxmu npn
Tecmpoaanuu cosnaHHoro HMH nopramnnoro ycrpoficma mm Ha6monenm
nmnynbcuoro maeHoro pesoHca Ha NV-uem‘pax B anmaae. 11m! Hanamm
onmmanmofi pa6orb1 aroro ycrpoficma can nononbaoaann npezmoxceHHyro B
nuccepTaunn me'ronuxy nonaaneum nononnmenbnofi nexorepenunn ocummxunfi
Pa6n, BushmaeMofi neonnopomiocmmn aMHnHTyzm MB noml HyTeM peanmamm
pesoHca Pa614 Ha naaxcnu «0116TLIX» KBaHTOBbIX cocmmmzx Ky6H'ra. Bun
nposenen axonepnmem c ncnonbsosannem nonnxpncmjmnqecxoro qJTanounaHnHa
11mm; no npeunanonnomy mmepenmo aMflnmynu MHKpOBOflHOBom mamnmoro
mom B pe30HaTope craunouapnoro 3UP cneKrpOMe'rpa H mm reopemqecxoi’t
o6pa60n<n axonepnmeummmx nannmx ncnonmosanucs nonyqemme B
nuccepmunn (bopmynu mm cnmanoa nomomenm 3UP n B pemme cna6of71
monynxuuu 36mm" pe3onca Pa6n, H B pene cnnbnofi (H Gunpofi) monynnunu,
HTO noaaonnno 3KCIIepPIMeHTaTOpaM 11061”c yBennqHa Toqnocm usMepeHm
amrmmynm MHKpOBOJIHOBOFO Marnnmoro nonx B peaona'rope. I‘Ipencxaaannax
BO3M0)KHOCTB HHBCpCPIH mnmn msyx¢oronuoro nomomemm B manparypHOM
cnmane B peme cna6ofi monynxunn npn npoxomxennu qepe3 pesoHauc Pa6n He
TOIIBKO nomacpnunacs Ha excnepnmemc npymwm nccnezxoaarenxmu, HO u
no3sonnna HM B pesynbrare npennoxcmb Kanu6poaoqnmfi CTaHIIapT mm
onpenenenun amnnmynm MHKpOBOJIHOBOI‘O mom a BHP-cneK-rpocxonnu Ha ocuone
Pl-ueHTpoa B anMase. Hpencxasaxmaa yHnKaaaa Boamoxcnocrb npxmoro
Ha6monemm ‘IaCTOTHOI‘O cnanra Enoxa—BnrepTa B 814116 ocunnnaunfi, a Tame B
BHIIC pacmexmeflml cnexcrpanbnmx nHHm‘i OTKpBaeT HOBbIe nyTn ncnonbaosanwx
Korepenmofi pamanoacxofi IIHHaMHKH mm nccnenoaanmi ynpawmemmx KBaHTOBhIX
CHCTCM B pemme CBeCHJIbHOI‘O manmonex‘icmwi.



5. Bamenanun n npennoxcennn no nnccepmnun
1. B nncceprannn Bce SHCKTpOMaFHHTHBIe nona paCCMa'rpnaarca Kax

Knaccnqecxne 0638mm, no 8 T0 me spew; paccmarpnnaxorcx aqnbemm c yqacmeM
¢0Tonoa (&1.3.5, PH. 4). [lenecoo6pa3no 651110 651 OHCHHTL pom, mamoamx
a¢¢er€ron B npoueccax, paCCMOTpeHHLIX B nnccep'rannn, B tJaCTHocm, B xnnennxx
Konnanca-Boapoxcnenna, MHororbOTonnmx nepexonax, B zanaqax ynpasnenwx
nnnamnxoii n penaxcaunefi JIByxypOBHeBLIX CPICTCM, B caxan c q M0x<Ho 6mm
npoaecm cpaanenne c peayaaTaMM nccnenosannfi, KOTOpe Benyrcs n arofi
oSnacm Ha Katbenpe reopemqecxoi’l dmanxn n acrpotbnanxn BFY.

2. I'Ipn onncannn lIHHaMHKH nByxyponneBb CHC’I‘CM B cwmnmx HOMX moxce'r
oxaaaTbcx cymecrsennbm unaMarnnTHbIn (KBanpaanmifx no nomo) 3101311 B
I‘aMHJIbTOHHaH CHC’I‘CMBI, Ino 651310 noxasano B nenannnx pa6orax manbxncxoii
rpynnu no nocrpoenmo xann6ponoqno—nnnapnan'moro o6o6n1enmx monenn Pa6n
(Di Stefano [et. al.], Nat. Phys. 15, 803_808 (2019)).

B uenom pa6OTa oneHL xopomo 0(bopmnena n acno nanomena, BLICKaSaHHBIe
3aMenannx nocm xapaKTep npezmoxcennii o nanbneiflmeM pasanmn Hccnenonannfi
no TeMamKe nncceprraunonnofi pa6OTI>I n cannerenbcmyer o eé anannrenbnom
Hayqnom norenuuane.

6. CoomeTcrnne nayqnoi‘l Knanmpnkaunn concKaTeJm yqenoi‘l flenenn,
na KOTopl on npeTennyeT

Hpnmenenne coapemennblx meronon nccnenoaannx, abxcoxnfi Hayqnmfi
ypoaern. nnccepraunonnoii pa6o1'm, xaqec'raennoe ee o¢opMnenne B nonnom
coome'rcrann c Tpe6OBaHPIHMH BAK, uoansua, ny6nm<a1mn B peuemnpyeMLIx
xcypnanax, reopeaecxaa n npaxrnqecxaa anaqnmocrb nonyqernnnx peaynmaron
11mm ocnoaanne y'raepxouarb o coome'rcmnn nayqnofi Knann¢nxauuu MAPKEBI’I‘IA
Ceprex Anexcannpoanqa yqenoi’i crcnenn xanmmara (bmnxo-Mflemarnnecxnx nayx
no cneunanbnocm 01.04.07 — (bnanxa Kormencnponannor‘o cocromnn.

llnccepraunonnaa pa6ora «Huccnnamanaa Korepenman nunamnxa
mnoroxboronnmx nepexonos B TBepnorenbnmx Ky6n'rax npn mono- n
6nxpomaccx<0M 3036yX<neHun>> npencrame'r 006011 caMOCTOHTeJIbHO
amnonnennoe saxonqennoc nayqnoe uccnenoaanne n coomeTcmye'r aceM
Tpe6oaamum BAK, npell'bHBJISIeMbIM K nncceprannnM Ha concxanne yqenofi
CTenenn Kannnnara nayx, a ee aBTop, MAPKEBI/Iq Ceprefi Anexcannpoanq,
3acnymn3ae'r npncnoennx yqenoi‘x CTenenn Kannnnara @nanxo-Maremamqecxnx
nayx no cneunanbnocm 01 .04.07 — ¢n3m<a Konnencnponannom cocrosnma.

Ha 06'b611HHeHHOM Haynnom cemnnape Kadaenp (imamcn nonynposonnnxoa n
Hanoanex'rponnxn, (bnmxn TBepnoro mm H nanorexnonoruii, Teope'rnqecxofi
(bum/um n acrpodmmxn (bn3nqecxoro (baxynb'rera BFY, nponenennom 3
COOTBC’I‘CTBHH c na330M peK'ropa BFY OT 31.05.2023 N9 331-011 concxaTenb
MAPKEBI/Iq C.A. BBIC’I'yIIHJI c nomanorw. Ha 3acenannn cocmanacr, uncxyccnx,
concxa‘renb 0TBe'rnn H3 306 HOCTaBJIeHHLIe Bonpocu, Tame c npoeK'rOM 0135133
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Bucrymm excnepT no nnccepTaunn nonop ¢n3uxo~maremamqecxux nayx,
npo¢eccop (Depqyx 14.11.

013513 ormonnpyxomefi opraflmaunn Ha llHCCCpTaIlHOHHyIO pa60Ty
MAPKEBI/IIIA Ceprex Anexcannponuqa 3acnyman, cyxcneH n ono6pen Ha
06'belIHHeHHOM HaqOM ceMHHape Kalbenp dmwxn nonynponolmnxon H
Hanoanemponnxu, dmsmcu Taepnoro Tena H HaHOTexnonomfi, Teopemqecxofi
(Mann/1 n acrpocpusnxn (pnanqecxoro ¢aKyaeTa 131W.

Ha 3acenamm npucyrcmoaann:
Bcero — 16 qIOBeK, nMexoumx yqble CTeneHH (n3 a — 5 nonopos HayK H

11 KarimmaToa HayK).

PCByIIbTa’I‘bI OTKpTOFO I‘OJIOCOBaHHH npucyTCTBom Ha 3acenamm
yqacmmcoa ceMHHapa, Imexoumx yqenme crenenn:
«aa» — 16, «I'IpOTHB» — Her, Boanepxcaamnxcx — HC’I‘.

I'Ipezxcenarenb Haytmoro ceMnHapa
Kawmnar dynamo-mammamqecxnx Hayx, V)

1101mm~ 11/ B.K.Kcenennq

CeeTapb ceMHHapa
KaHlIPUIaT ¢H3HKo-Maremamqecxnx HayK,
noueHT IO.B.CH,uopeHKo

3Kcnep'r onnounpyromefi oprarmaaunn
nomop (bnanxo-Maremamqecmx Hayx,
npodmccop VLILCDepqyK


