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NMPOBJIEMA NMEPNOANYHOCTU HEIMNPEPbLIBHbIX APOEEVI
B TMMNEPJITUNTUYHECKUX MONAX

BHeceH Bknag B peLlIeHMEe  Kraccudeckom npobnemb
NepnoanyHoOCTU HenpepbIBHbIX apoben 3N1EMEHTOB
rMNepanIMNTUYEecKnUxX nonen, nocraefieHHoM B XIX Beke B
pabotax Abensa n Yebbiwesa. B 2019 r. ata npobnema bObina
NOMHOCTbIO pelleHa Aansa J3NIUMNTUYECKUX MNONen C Mnonem
pauUnoOHarnbHbIX YMcen B KadecTBe nomnst KOHCTaHT. OcobeHHOo
yOVUBUTESNbHbIM pe3ynbtar Obi nonydeH Ons KBagpaTUYHbIX
paclmpeHmnin, onpeaensieMbiX Kybn4eckuMmm MHOrousieHamu

G(x) =Vax3+bx2+cx+d : cCylecTByeT TOMbKO TpK
KyOMYECKMX MHOTrOYSIeHa, KBaApaTHbI KOpPEHb M3 KOTOPbIX
pasnaraercs B Neproanyeckyto HenpepbiBHYO Apobb.

®HL| Hay4yHo-uccnepgoBatenbCKM MHCTUTYT CUCTEMHbIX UccnegoBanmn PAH
V.P. Platonov, G.V. Fedorov. Dokl. Math.,99:3 (2019), 277-281.

[TnaToHoB B.[1.,denopos. ['.B. Yebbiwesckuit coopHuk, T.20 (2019), Ne1, 246-258.



PEWWEHWE NMPOBJIEMbl AHAJIUTUYECKOIO NMPOAOJ/I>XKEHUA
TMNEPTEOMETPUYECKUX OYHKLUNN MHOTUX MEPEMEHHbIX

[laHO nonHoe pelleHne NocTaBfIEHHOW eLle
B XIX Beke npobrnemMmbl aHanutndeckoro
NPOAOIMKEHNSA rmnepreomMeT-pnyecKkmx
doyHKLUMM NPOWU3BONbHOIO yucna
NepeMeHHbIX. OTOT pe3ynbrar MofnyvyeH C
MOMOLLLIO TEXHUKM UHTerpana tuna MennuHa
— bapHca co cneumanbHbIM  BblIOOPOM
KOHTYpa NHTErpnpoBaHus. CosgaHHas
Teopus aHanuTN4ecKoro NPOAOIMKEHNSA
rmnepreoMeTpuyecknx  PyHKUMNM  HaxoauT
MHOIOYUCSIEHHbIE MPUNOXEHUS, B TOM YuCne

K Mo eNnnpoBaHUIO MarHUTHOro
nepecoegnHeHnsi B COSTHEYHbIX BCMbILLIKaX U
K npobrneme BblYMCIEHNS €MKOCTEN CITOXHbIX Mpumep pewenns npobnembi
KOHZEHCaTOpPOB. MarHuTHOE none B6GNU3M «KpoyAuHra» B 06nactu ¢ y3Kum
pacnagatolerocsi TOKOBOro crnosi nepeLenkom: (a) KOH(hopMHas ceTka
B 0bnacTi nepecoeanHeHUs BO Bcen obnactu, (b) ceTka B6nun3un
®UL «MHdbopmaTuka n ynpasneHue» PAH y3KOro nepeLuenka

BespogHbix C. W. Ycnexu matem. Hayk. — 2018. — T. 73. — Ne 6 (444). - C. 2-91.
Bezrodnykh S. I., Bogatyrev A., Goreinov S., Grigor’ev O. Journal of Computational and Applied Mathematics, 2019. Vol. 361. P. 271-282.



HAXOX/AEHWUE NMOBEPXHOCTEM B TPEXMEPHOM MPOCTPAHCTBE,
YEPE3 KAXAYIO TOYKY KOTOPBIX MPOXOAUT MO ABE OKPY)XXHOCTU
(3AZIAYA AAPEY)

PeweHa noctaBneHHas B
XIX B. 3apaya [Hapby 00
onncaHmn BCEX NMOBEPXHOCTEN
B TPEXMEPHOM BELLECTBEHHOM

NPOCTPaHCTBE, KOTOpble

obnapatoT cregyrLwmm

CBOMUCTBOM: 4epe3 Kaxayk

TOYKY MOBEPXHOCTU MOXHO

NPOBECTU MO OBE OKPYKHOCTMW, (E)

LIeNIMKOM  nexawiue B 3TOU EBknupoBsi (E) u knudpdpopaosbi (C) TpaHCNALMOHHBIE NOBEPXHOCTH, U Lmknuaa Oap6y (D)
NOBEPXHOCTMN.

[MonyyeHa nonHas Knaccuukaums NOBEPXHOCTEM C ONUCaAHHbIMU Bbille cBoucTBaMW. [lokasaHo, 4YTO ecnu
NOBEPXHOCTb COLAEPXKUT CEMEWCTBO Map OKPYXXHOCTEN, MPOXOOALMX 4Yepe3 KaKAOyl TOYKYy MOBEPXHOCTU U
aHanMTUYeCKNn OT HeEé 3aBUCALMX, TO TaKyld TMOBEPXHOCTb MOXHO €CTEeCTBEHHbIMU MNpeobpa3oBaHUSIMU
OTOXOECTBUTb C OAHOW M3 TPEX Kraccmyecknx nosepxHocten: EBknnaa, Knudpdopaa nnun dapby.

PeweHne 3agadun MMeEeT BaXXHOE 3HaAYEHNE B apXUTEKTYpeE.

HaunoHanbHbIN uccnenoBaTenbCKUM YHMBEPCUTET «Bbicluas WwKona 3KOHOMUKU»
M. Skopenkov, R. Krasauskas. Mathematische Annalen (2019), 373, 1299-1327



PeweHa yHoameHTanbHasi npobrnema BOCCTAHOBIIEHUS
anroputMoB 13 OWHAPHOro Koga C BO3MOXHOCTbIO WX
nocneaywouwen sepudukaunn. AKTyanbHOCTb Mpobrnemsbl
obycnoBneHa 93KCMOHeHUuaribHbIM POCTOM  CHOXHOCTU
coBpeMeHHoro nporpammHoro obecnedeHus (MO), KOTopbIN
CBs3aH C YyBenuyeHMeMm obbema Koda, a Takke C
pacnpocTpaHEHMEM TEXHOSMOMMM ero 3aluTbl OT obpaTHON
NHXEHEepPUW. PaspabotaHo  cneuyuanmanpoBaHHoOE
NPOMEXYTOYHOE npeacTasneHue, nossonsoulee
eanHoobpasHoO npoBOoAUTb aHanud OGuHapHOro Koga
Pa3nNUYHbLIX MPOLIECCOPHbLIX apPXUTEKTYP, MPUMEHSEMbLIX B
HacTOMbHbIX KOMMbIOTEPAX W cepBepax, MOBUMNbHbIX
yCTpoMncTBax, KOMMYHMKaALWOHHOM obopyaoBaHum.
PaspaboTtaHbl rpadoBble Mogenu, anroputMbl U METOAObI
paboTbl, MNO3BONSAKOLINE KAYECTBEHHO aBTOMAaTU3MPOBAaTb
obpaTHy UHXeHepuo DMHapHOro koga no Habopam Tpacc
ana Bcex cnoeB [10, pasBepHyTOro B Uccregyemomn
BbIYNCIIUTENIBHOU CUCTEME.

CPEAA AHAJINSA BUHAPHOIO KOAA «TPAJI»
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KoHTpoaupyeman cpega I Cpepa aHanuza 6uHapHoro Koga «TPAT»
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Pesynbtatel  peanu3oBaHbl B BUOE  KOMIMSIEKca
nporpamMmMHbIX CPeACTB — cpedbl aHannsa buHapHoro Kkoaa
TPAJl, BHeapeHHOW B rocydapCTBEHHbIX U KOMMEPYECKNX
ydpexgeHusx,  3aHumMmarowmxcsa - ceptudukaumen  um
paspabotkon ©OesonacHoro [10. PesynbraTtbl HE WMEIOT
aHanoroB B Poccuun.

WHcTuTyT cucteMHoro nporpammupoBanua um. B.M.UBaHHukosa PAH
V. A. Padaryan, A.B. Bugerya, I.I. Kulagin, M.A. Solovyev, A.Y. Tikhonov. 2019 Ivannikov Memorial Workshop (IVMEM), 24 October 2019



MAPLWPYT TONONOIMNMYECKOIO CMHTE3A
ANA PEKOHOUTYPUPYEMbBIX CUCTEM HA KPUCTAJJIE

PaspaGoTaH MapLUpyT MPOEKTUPOBaHWsI CxeM Ha Gase ‘
PEKOHUrypupyemelx cucteM Ha kpuctanne (PCeK), © e
COCTOSILUAY U3 KOMIUTIEKCA HOBLIX METOROB M anropuTmoB | (Vi //\ )
NOBbILLEHHOWN 3JEKTUBHOCTMN. ——

PaspaboTaHHbin  MapLlpyT BKMOYaeT B cebs HoBble

JlorIrae cKIrii ciiHTe?

I'padoras

noaxodbl K peleHunio TOMoMOornMvyecknx 3agad Ha aTtanax _, y Do JECTIT
AEKOMMOSULIM, Pa3MELLEHNS NOTVYECKUX SMEMEHTOB 1 : S | m*m |
TPaCCUPOBKN MEXCOEONHEHNN, a TaKKe OaeT BO3MOXHOCTb —-— T \ o/
ObicTpoii apanTaumMn K uaMmeHeHuAM apxuTekTypbl PCHK. PGk T(_)HmmfmmCHW--Qx’
OTM noaxodbl MO3BONSAKT YCKOPUTb CUMHTE3  KPYMHbIX - | | m— |
CMOXHO-(MYHKLIMOHAMBHbIX 6rokos B 6asuce S . | —
nporpaMMnpyemoii Norvkv B YCMOBUSIX COBMELUEeHUst Ha [\ e : P —
OOHOM KpucCTanne pasHoOobOpasHbIX CXEeMOTEXHUYECKNX Ko;];igm e
PEWIEHN, a TakKe CUHTE3 OJJfIEMEHTOB CUCTEM Ha — I
Kpuctanne. [lpMmMeHeHMe  NOMy4YeHHbIX  pe3ynibTaToB Hi‘;ij; \h‘_‘_ﬁ_V_7_‘_1"’1’“’””;’gjfljjiifm‘“’fv_r__,_v,_
nosgonusio  Ha  10-15% noBbicUTb  9PPPEKTUBHOCTL ' ' T —

Bexktop 3arpysku

ncnonb3oBaHMAa Tononorndeckmnx pecypcos PCHK uenesoro

HA3HA4CHWA. brok-cxema mapLupyTa npoekTupoBaHus cxem Ha 6asze PCHK

WHcTUTYT NnpobnemM npoekTupoBaHUsl B MUKPOINeKTpoHuke PAH
Gavrilov S.V., Zheleznikov D.A., Zapletina M.A., V. M. Khvatov, Chochaev R.Z., Enns V.. Russian Microelectronics, 2019, Vol. 48, Issue 3, pp. 176-186.






3ANYCK PEHTTEHOBCKOW OGCEPBATOPUW «CMEKTP-PM»
N NMEPBbIE PE3Y/IbTATHI

13 wmong 2019 cocrtoancs ycrnewwHbliA 3anyck ¢ KocMogpoma

O6ce p BaTO p na « C n e KTp' P r » BO Yyacroxk 6auzkov ranakTuky bonswoe Marennarnoso O6nako

-

baiikoHyp POCCUICKOM opbuTanbHON acTpon3nNYEeCKou BPEMS Ha3eMHbIX UcnbiTauui B HMNO _
1 M. JTaBoYkMHa TywarsiRradapaiyn o Te—

YEPHa fbiRa Ha

. [ 0 Doradus C . z=1.75
Myascap B0540-693 . ‘ i c

BepxHoBas SN1987A
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B %, s

obcepeaTopun «Cnektp-PM», npeaHasHavyeHHo Ans NOCTPOEHWS -’
NOJSIHOW KapTbl BceneHHOW B PEHTreHOBCKOM [Mana3oHe 3Heprui
0,3-30 kaB. B coctaB obcepsatopun BXOAST OBa PEHTTEHOBCKUX
Teneckona: eROSITA (Fepmanus) n ART-XC (Poceust). ART-XC -
NepBbIii PEHTTEHOBCKUIA TENECKON KOCOro nageHus, B pokansHOM
MIOCKOCTN KOTOPOrO YCTAHOBMEHbI YHUKASIbHbIE PEHTrEHOBCKME
[ETEKTOPbI Ha OCHOBe Tennypuaa kagmus. «Cnektp-Pl» — ogHa 3
TNyYLIMX PEHTreHOBCKUX obcepBaTopui Ha bnvmkanwme 10-15 ner,
cnocobHa caenatb MOMHbIA  0030p Heba C  pekopaHoM
YYBCTBUTENLHOCTLIO, B AECATKM pa3 MNpeBOCXOAsLEen apyrve

CrepxmaccasHsst
O “eRHan Auipa Ha
! W, el z=0.15
- > -

t

CPIMePO3NTA IKUMINE

PeHTreHoBCKO€e n3obpaxeHune hparmeHTa
Onu3skon ranaktukm Bonbwoe MarennaHoBo
Oo6nako, nony4yeHHoe Teneckonom eROSITA.

OTMeueHbl HECKOJbKO 0O LEKTOB pa3HOM

obcepaaTopuu. T !

< T, ; npupoabl, pacnonoXxeHHbIX B 3TOU ranakTtuke,

21 oktabpa 2019 ropa annapat 3aBeplumn nepenet B _ "MPMPOABL P
PeHTreHoBCKOE 130 paxeHue ueHTpanbHOU n ABe fganekune ranaktukm ¢ akTuBHbIMU

OKPECTHOCTb Touki Nnbpauum L2 cuctembl ConHue-3emMns, @ 8 | ognactu Fanaktuky B ananasoHe 4-12 k3B, T
nekabps 2019 roga obcepBaTopust Hayana BbIMOSIHEHWE CBOEW nonyyexHoe Teneckonom ART-XC
[MaBHOM 3aflayn — NpoBeAeHMe ueTbipexmneTHero ob3opa BCEro Oxunpaetcs, 4Yto Bydet obHapyXeHO nopsigka cta TbiCAY MacCCUBHbIX
Heba B PEHTTEHOBCKMX Nyvax. TecToBble HabMofEeHNs MOATBEP-  CKOMMEHMIA ranakTUK, HECKONbKO MUMMIMOHOB CBEPXMACCHBHBIX YEPHbIX AbIP,
OUNK BbiCOYaLLNe 3asiBNEHHbIE XapakTepucTukv Nprbopos. COTHM TbICAY 3Be3[ C aKTUBHbIMW KOPOHaMK, a Takke AeTanbHO UcCneaoBaHsbl

. CBOWNCTBA ropsyen Mex3se3nHon 1 MexranakTmyeckom nnasmbl.
UHcTUTYT KOCMUyeckux uccnegosannn PAH, POSAL-BHUNI D, P A

HMNO um. NNaBouknHa, Max Planck Institute for Extraterrestrial Physics



NMOJIHAA KAPTA 3BE3AHOIO HEBA B PEHTTEHOBCKUX JTYHAX,
NMONYHEHHASA B PE3YJIBTATE NONAYITOoAOBbIX HABJIIOAEHUN HA «CMEKTP-PIM»

0.3-2.3 k3B

UHcTuTyT KOcMuyeckux uccnegosanmn PAH, POSAL-BHUNI®, HIMO um. llaBouknHa, Max Planck Institute for Extraterrestrial Physics



C nomowblo 22-MeTpoOBOro paguoTterieckona
PT-22 B Cumense B NUHUAX BOOAHOIO rnapa Ha
yactote 22235 MIU  OTKPbIT  MOLUHbIN
ranaktmdeckunm kumnomasep G25.65+1.05. B
obbeKkTe 3aperncTtpmpoBaHa camasi MoLHasa 3a
BCIO UCTOpPUIO HabMOEHMN OBOMHAs BCIbILIKA,
BO BpPEMS  KOTOPOM  MIIOTHOCTb  MOTOKa
paguounsnyvyeHns yesenuuunacb 0Oornee 4em B
1300 pa3. BnepBble B Mupe nonydeHa
netanbHaa dopma WM3MEHEHMA chnekTpanbHOW
NSIOTHOCTU MOTOKA WU3My4EHUS WUCTOYHUKA B
3aBUCUMOCTU OT BPEMEHMN.

C ucnonb3oBaHNEM paguouHTEpPdEepoMETPUmn
cCo cBepxaniMHHoM ©Gason (KeBasap-KBO w
ctaHuma Cumens) nposegeHbl HabnogeHus
BCMbILLKM KUIOMasepa, KOoTopble noaTBepanin
Hanu4ne KOMMaKTHbIX rnobyn B
NPOCTPAHCTBEHHOW CTPYKTYpe UCTOYHMKA.

KpbiMckas actpochusnyeckas obcepsatopusa PAH

OBHAPY>XXEHWE CAMOIO MOWWHOIO KWZTIOMASEPA
B HALLEW FTATAKTUKE
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K U306paxeHne UCTOYHUKA HA ASIUHE BOSHbI
pnBasl NNOTHOCTW nIoToka U3yHeHNA BO 870 um 6GonbLluon 6onomeTpUYECKON Kamephbl
BPEMA BCTIbILLKNA cyomm teneckona «<APEX» (Atakama, Yunu)

PaspabotaHa Mogen NepBUYHOrO 3HEProBblereHnd, Ha OCHOBE
KpaTHOM MacCMBHOW 3Be3QHOW CUCTEMbl, B KOTOpPOM B pesyrbraTte
MOLLIHOTO rpaBUTALMOHHOIO BO3MYLLEHUA NpoucxoauTt cOpoc 060mnouHku
LEeHTpanbHOWU CBEPXMACCUBHOW 3BE3bl.

L.N. Volvach, A.E. Volvach, at al. Monthly Notices of the Royal Astronomical Society: Letters, v. 482, Is. 1, 1 January 2019, L90-L92.
J1.H. Bonbsay, A.E. Bonbeay u gp. ActpoHomuyeckuia xypHan. 2019. T.96. Ne1.



BeeoeH B akcnnyatauuMio  POCCUUCKUN
cdepunyecknu TOoKamak [mobyc-M2 C
yBernnyeHHbIM MarHUTHbIM nonem. lpun pocte
MardimtHoro nonsa ¢ 0.4 go 0.7 Tn v TOKa
nnasvbl ¢ 0.2 go 0.33 MA npn HEN3MeHHOM
3Ha4YeHUn MOLLIHOCTH OOMNONMHUTENBLHOrO
HarpeBsa n 3anaca YCTOUYNBOCTU
3aperncTpupoBaHo CywecTBeHHoe (Ao 3-X
pa3) NOBbILLIEHMNE TemnepaTypbl n
9Heprosanaca nnasmbl.  3aduUKcMpoBaHO
OBYKpaTHOE yBeENUYEeHNe BPEMEHN yaOepKaHNd
9Heprn nnasmbl. BnepsBblie Ha cepnyeckom
TOoKamake yoarnocb  3aMeCTUTb  4acTb
WHOYKUMOHHOIO  TOKa  paspsga  TOKOM,
yBriekaembiMm BY BofHamMm MNpoOMEXYTOYHOro
avanasoHa Yactot (2.45 [Tu), 3ameaneHHbIMn
B TOpoOuAdaribHOM HanpasreHUN,

®usnko-TexHn4eckmn UHCTUTYT MM. A.®. Nochcpe PAH
N.N. Bakharev et al. Plasma Physics Reports, 2019
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a [no6yc-M2
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OhdekT 3ameLLieHus
WHOYKLUMOHHOIO TOKa TOKOM
YBreYeHus, Habnogaemblit no
XapaKTePHOMY CHUKEHMIO
HanpshxeHus Ha obxoae
nnasmMeHHoro wHypa Up npu
HENU3MEHHOM MOMHOM TOKe
nnasmel Ip

CpaBHeHue BpemMeHH
yAepXaHUa SHeprum npu
HU3KNX U BbICOKUX
MarHUTHbIX NONAX



BriepBbie OCYLLEeCTBNEH
MacCOBbI/ CUMHTE3 HaHoariMasoB
KOHTPONMpyeMoro pasmepa

metogom HPHT, oTkpbiBatowunm
HOBble MepCrneKkTMBbl B CO34aHUMU
O4HOPOAHbLIX no CBOUCTBaM
HOCUTENen  LEHTPOB  OKpPacCKW.
CuHTes OCYLLIECTBIIEH n3
ranoreHMpoBaHHbIX adamMaHTaHOB,
anmMasonogobHas CTPYKTypa
KOTOPbIX M CMOCODHOCTL ranoreHosB
HacbllWaTb  YyrrepogHble  CBA3M
onpegender NPeUMyLLECTBEHHbIN
«anmMasHbIn» cueHapuu NX
KapboHnsauum npu agasneHnn 8
[Tla n Temnepatypax Bbiwe 900 K.

KOHTPOJIMPYEMbIA CUHTE3 HAHOAJ/IMA3OB
MNP BbICOKUX AABJIEHUAX

CuHTe3 HaHoanmas3oB U3 6pomupoBaHHoro agamadtaHa C,oH,,Br npu 8 I'Ma, Bpems cuntesa 120 ¢

MaccoBoe 3apoXxageHne anmMmasoB U UX OTHOCUTESNbHO MeLfeHHbIN POCT B
npoayktax kapboHmszauum npu Temnepatypax go 2000 K obecneuumBatoT
brnaronpusiTHble  ycrnioBust AN pa3MepHO-KOHTPONMPYEMOro  CUHTE3a
HaHoanMma3oB OT 1-2 HM OO0 COTeH HaHOMETPOB MyTeM W3MEHEHUS
TeMmneparypbl CUHTE3a.

UHcTuTyT hnsmku Bbicokux gasnexHunn um. J1.®. Bepewarnda PAH, ®usnyeckunt nuctutyt um. N.H. llebeaesa PAH
®HUL «Kpuctannorpacms n chotoHnka» PAH

E.A. Ekimov, et al. Carbon, 150, 436-438, 2019 13



[MpennoxeH n peann3oBaH
BbICOKOMNPOU3BOAUTENLHBIN  MeTo4
JoeMTOCEeKYHOHON Jla3epHON neyartu
dOOTOHHbIX 3fIEMEHTOB B MNEHKAX
OpraHo-HeopraHM4ecKnx
neposckutoB  (CH;NH;PDbl;), He
paspywaroowmm B OT/ivdne  OT
METOAO0B nNuTorpadunn nx onTU4eckne
CBOWCTBa 7 NCMOSb3YHOLLNK
XMOKOCTHOE WS MOHHOE TpaBIieHME.

MeTon no3BonseT u3rotaenmeBaThb
O4HOMOOBbLIE MWKPOOUCKOBbIE
nasepbl C MUHUMaSIbHBIM pPa3MepomMm
2 MKM W TOpPOromM JiasepHoOu
reHepaumn ~ 150 wmkx/cmM2 npu
HaHOCEKyHOHOM ONTUYECKON
HaKauke.

BbiICOKOIMPOU3BOAUTE/IbHAA JIASEPHAA TEYATD
MEPOBCKUTHbLIX MUKPOJIASEPOB

-0.1 nm|
— | -
————— —0.4
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e {ie » B 750 780 810
———— OANHa BOAIHBI, HM

CxemaTnyeckoe npeacTaBneHne nevaT AUCKOBOro MUKponasepa 3a OAUH nasepHbIn
umnynbe B hopme Konbua (a); ysenuyeHHoe CIM nsobpaxeHue u chotorpadus
ynopsigo4eHHoro maccuea 1x1 cm? HaneyaTaHHbIX MUKpoAuckoB (0) u (B);
OAHOMOZOBbIW CNEKTP Na3epHON reHepaLu eAUHUYHOro MUKPOAMUCKA NPU ONTUYECKOM
HaHOCEKYHAHOMN HaKauke (r).

Ha Bpe3skax:yeenunyeHHoe CIM n3obpaxeHue AnCKOBOro MuKponasepa (BHU3Y) 1 ero

(HOTOMNIOMUHECLLEHTHOE M30BpaxeHne, caenaHHoe B MpoLecce nasepHon reHepauum (BBepXYy).

WHcTutyT aBTOMatuku U npouecco ynpasneHus 1IBO PAH
A.Zhizhchenko , at al. ACS Nano, 13(4), P. 4140-4147 (2019)
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NA3SEPHAA HXEHEPUA MUKPOBUOJTOIMMYECKUX CUCTEM

Pa3paboTaHa OpuUrnHansHas TEXHOSorng .

o [&] JlazepHbiit e €
nasepHou NHXEeHepuu MUKPOBMONOrnyecknx . Y
cuctem  (JIMMC) w©n nporpammHo-annapaTHble W
KOMMNEKCbl AN BblAENEHUS U NPOCTPAHCTBEHHOIO

nepeHoca oOTAemNbHbIX 6akTepun, KMNeToKk Un Uux PPN
arperatoB C MNOMOLLUbD WMMYNbCOB [OaBreHus, B \ Ay,
X

 PIR .. G- — saane.,
co3gaBaeMbIX HaHOCEKYHOHbIM nasepHbIM - : il Bacillus .. G+

< Myxococcus

. Cytoph ; 2

nanydyennem. JIMMC nosBonser peanu3oBaTb . e

" " Pseudomonas .

BbICOKO3((DEKTUBHYIO TPEXMEPHYIO neyarb i . . . Rhodococcus

XUBbIMU MUKpoOunonorndeckumn  obbekTamu,  Serratia T
BblAENATb OakTepun, TPYAHO KYNbTUBUPYEMbIE UMK . . ¢/ EXKET =

HEKYJIbTUBNPYEMbIE CTaHOAPTHLIMUA cnocobamu.

Cxema nevatu MUKpPOKanasasMu
TexHonorns  JIMMC  BocTtpeboBaHa  ans

C XnBbiMU MMKpOﬁMOHOFM‘-IeCKMMM opraHn3Mamm (a);

BblAENeHna OMOoMnornyeckn akTUBHbIX BELLECTB U Mukpokannu u o6pa3oBaHHbIe KONIOHUM MUKPOOPraHM3moB (6);
peAKux  MUKPOOPraHM3mos, CMHTE3a  HOBbIX MpumMep COBOKYMHOCTU MUKPOOPraHM3MOB pa3nuyHbIX BUAOB, BblAENEHHbIX
aHTUONOTUKOB, co3gaHus TKaHEeNHXEeHEePHbIX U3 06pasua No4Bbl CTaHAAPTHbIM

KOHCTPYKLUN. W pa3paboTaHHbIM cnocobamu (B)

UHcTuTyT dhoToHHbIX TexHonorun ®PHUL «Kpuctannorpadua un potoHunka» PAH

Cheptsov V.S., et al. Int. J. Bioprinting. - 2019. - Vol. 5 - Ne 1. - P. 1-12.
Antoshin A.A., et al. Bioprinting. Elsevier Ltd, - 2019. - Vol. 15. - P. €00052



Ha ycrtaHoBke OKA ¢ wncnonb3oBaHneEM
BTOPUYHOINO  MNy4yka  KAOHOB  MPOTOHHOIO
CUHXPOTpPOHa Y-70 pgeTtanbHO wuccnegosBaH
pacnaz 3apsKeHHOro KaoHa Ha MIOOH, MIOOHHOE
HENTPUHO N KBaAHT ramma manydyeHma K* — p*v
Y (kaHan nenToHHOro pacnaga).

HabntogeHo 95 Teic. cobbITUM C 3HEpruen y-
kBaHTa 25 MaB < E*, < 150 MsB B cucteme
MOKOS KaoHa. N3yyeHune MNNOTHOCTU
pacnpegerneHna cobbiTuin pacnaga no3Bonusio
OOHapyXuTb OECTPYKTUBHYIO WHTepdepeHLmto
OOMUHUPYIOLLEro  TOPMO3HOMO  U3MNYYeHUa U
CTPYKTYPHOro wu3anydeHus. MamepeHa pasHuua
BEKTOPHOM M akcmaribHOM KOHCTaHT pacnagja:

F,-F,= 0,134 £ 0,021 + 0,027

OTO 3Ha4yeHWe OTNn4yaeTcs OT npeackasaHus
KnparnbHon Teopun Bo3myweHun F,-F, = 0,052
(pasnuuue 2,3 0), 4YTO MOXET YyKasblBaTb Ha
HeoObXOANMOCTb MoANdUKaLNN TEOPUMN.

K* — W' VY HA YCTAHOBKE OKA

_ L 2 [ ndf 12.28/8
=1.05 A 1 pO 1+ 0.0
-3 . p1 0.1343 = 0.0210
4
0.95|—
0.9 —
0.85—
_I L i 1 1 1 1 I 1 1 1 1 -[ L L 1 1 | L L 1 1 | 1 1 1 1 ] 1 1 1 L I 1 1 1 L [ L 1 1 1 | L L 1
1

015 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6
X

OTHoLeHne Habntogaemoro Yncna cobblTuin pacnaga K* — u* vy K oxugaemomy Ans YACToro
TOPMO3HOTO 13My4eHHst B 3aBUCMMOCTM OT X = 2 E*, /my (cH1e Touky ¢ owwnbkamm). KpacHas
KpuBasi — UT C y4eTOM LECTPYKTUBHON MHTEPEPEHLIMM TOPMO3HOIO M CTPYKTYPHOTO
n3nyyveHuns. PesynbtatoM PUTMPOBaHNS SBNSETCH M3MEPEHWE Pa3HOCTN BEKTOPHOW U1
akcuanbHon koHcTaHT Fy-F,= 0,134 + 0,021 £ 0,027

=]

UHCTUTYT dpusmkm Boicokux aHeprum um. A.A. lloryHosa HUL| «KypuaToBCKUA MHCTUTYTY,

UHcTuTyT ApepHbIx uccnegosanum PAH

V.F. Obraztsov, V.. Kravtsov, V.F. Kurshetsov. Eur. Phys. J. C (2019) 79: 635.



NMNOoJAYYEHO HOBOE OFPAHU4YEHUE HA MACCY
SNEKTPOHHOIO AHTUHEUTPUHO m, <1 3B

Ha 6a3e TexHonorunyeckoro MHctutyTa Kaprncpya B pamMkax ————rr—r——

MeXayHapoaHoW Kornnabopauun npu akTUBHENLLEM YydacTuum [ t KATRIN data with 1 & error bars x 50

cotpyanukos UAW PAH 3aBeplieHo cosgaHue ycTaHoBkM | 8. o1l — Fit result

KATPU/H. B OCHOBE YCTaHOBKMW NEXUT moea | £ |

ONEKTPOCTATUYECKOrO  CrEKTpoMeTpa C aauabaTuyeckon %

MarHUTHOM  Konnumaumen, npearioXXeHHad pPOCCUNCKUMN E

yueHbiMm B.M. NTo6awesbiM 1 N.E. Cnmeakom 1 BonnowieHHas | 3 10°F

paHee Ha ycTaHoBke «Tpouuk Hio-mace» NAN PAH. Ha nein | © - L 1

OblN0 NonydeHO oOrpaHnyeHne Ha 3PEPEKTUBHYIO Maccy P A A S T R

9NTIEKTPOHHOro aHTUHEUTPUHO Ha yposHe 2,05 3B, koTtopoe ao — 0 80 -20 -10 0 10 20 30 40

nocrnegHero BpeMeHu nNpusHaBanoch fyywmmM B MUpe. w 2} " 5 Stat. Bl Stat. +sy$t
YcTtaHoBKa KATPUH, BbIMNOMNHEHHAaA Ha HOBOM | © | e

TEXHOSTOMM4YECKOM YPOBHe, nossonuna noaHATL | 2 ’ e =% i s . i

MHTEHCMBHOCTb MUCTOYHMKA MpuMepHo B 170 pa3. AHamm3 | @ -2be i e

nepBoro YeTblpexHeaenbHOro UuKra N3MEPEHNHN, e R e el L

npoBedeHHbIX B 2019 r, npuBen K OrpaHU4YeHUD Ha CI'IeKTp 9NEKTPOHOB pacnafa MONeKkynsapHoro TpuTus HT s6nuau

3(PPEKTUBHYIO MaCCy 3NEKTPOHHOTO aHTUHEeNTPUHO M, < 1 3B, rPaHN4YHOMN TOYKM, N3MepPeHHbIN B nepBoM ceaHce KATPUH. Beepxy:

4yTO BABOE MNPEBOCXOAMT MO TOYHOCTU  Mpedbigyluve abConoTHbIE eAVHNLIbI; BHIU3Y: OTKIOHEHUS OT TEOPETUYECKOTO CMEeKTPa,

nabopaTopHble pesynbraTthl, HabpaHHbIe 3a HECKONMbKO MerT. AeneHHble Ha 3KCnepuMEHTanbHbIe OLLINOKY

Konnabopauus KATRIN, 25 oprannsaummn u3 6 ctpat, Bknoyas UHCTUTYT agepHbIx uccnepgosadnn PAH
Phys. Rev. Lett. 123, 221802 (2019)



CTEHA «<UCNNAPUTEJIb» A1 OTPABOTKU UCNMAPEHNA N NOHU3AL A
KOHAEHCNAPOBAHHOI'O BELWWECTBA,
MOAE/IMPYKOLWLEINO PEAJIBHOE OTPABOTABLUEE AAEPHOE TOMN/INBO

BBeneH B aoKcnnyaraumio  creHg — «Wcnaputenby, A Ny A / i ]
npeaHasHavYeHHbIN O5s oTpaboTKM UcnapeHnsa n noHn3auum e AW
KOHOEHCMPOBAHHOIO BeLLEeCcTBa, MOLENUPYHOLLEro pearnbHoe
oTpabotaBwee saepHoe Tonnmeo (OAT). Peanuayemble
METOAbl UCMapeHns - NHOYKUNOHHLIA Harpes, NPsiMOTOYHbIN
Harpes, nasepHoe ncnapeHue. PacueTHas
NpPOM3BOANTENBHOCTL - 00 1 Kr/yac, YTO OOCTaTO4MHO AN
obecneyeHusa nepepabotkn OAT, npomnsBogMMOro BCEMU
MOLLHOCTAMM aTOMHOM 9HEepreTukn Poccuw.
PaspabaTbiBaemasi TEXHOMOrMM nrasMeHHOU nepepadboTku
OAT, kak ansTepHaTMBa CyLLECTBYIOLLMM TEXHOSIOMNAM,
OCHOBaHa Ha TMpPOCTPAHCTBEHHOM pasfderieHUn TMOTOKOB
OLOHO3apPSAOHbLIX MOHOB B 3ArIEKTPUYECKMX U MarHUTHbIX
nonsx, Grnarogaps KOTopbiM B 3amMarHU4eHHou 6ydepHou
nrasmMe ¢ 3agaHHbIM MPOCTPAHCTBEHHBLIM pacnpeaesieHneM
ANIEKTPMYECKOro noTeHuuarna ocyLwecTBnaeTca pasaeneHune
KTSKENBIX» U «NErknx» komnoHeHToB OAT.

O6beAVHEHHBIN UHCTUTYT BbICOKMX Temnepatyp PAH

AO «MpopbiB»

R.A. Usmanov, at al. Plasma Sources Science and Technology. 2020. V.29 15004
CmupHos B.I1. u op. ®usmka nnasmel. 2019, 1.45, Nob, c. 452-456.



CUCTEMA AAANTALUN TPAOUYHECKUX AAHHBIX ANA PABPABOTKA
TPEHUPOBOYHbIX CPEACTB KOCMUNYECKNX KOMMNJIEKCOB

CosgaHa cuctema agantauuu rpaduyeckoro
naketa gaHHbix (CAIT]) ¢ uenbio MCNonbL30BaHUS
Lumdpposomn KOHCTPYKTOPCKOU OOKYMeHTauum,
nosly4eHHon B coBpeMeHHbIXx CAD-cuctemax, ongd
peanunsaumn aBTOMaTU3NPOBaHHbIX cpeacTs
COMPOBOXOEHUA XXWU3HEHHOro uWKNna wusgenva B
pa3Hoobpa3sHbIX NpUKNagHbIX 3agadax.

CAIT] nosBonsieT B WHTEPAKTUBHOM pexume
ynpaendaTb npoueccom npeobpa3oBaHUs
TPeEXMEPHON MOAEenn KOCMWMYECKOro arnnapara w3
cTaHgapTHoro BHewHero popmata CAD B popmar,
npurogHbln  Ona  OMHAMWUYECKOW BU3yanusauum
PEeanuUCTUYHbLIX CUEH KOCMWUYECKOro Kopabnsi.
CAITl BHegpeHa B npouecc aKcnnyataumu
MexagyHapooHOM  KOCMUYECKOW  cTaHuum  npu
pa3paboTke y4ebHO-TPEHNUPOBOYHLIX cpeacTs. Npu | 8|
9TOM Tpydo3aTpaTbl Ha CO30aHME TPEXMEPHOWM | oruseimmis e
MOAENN TPAaHCMOPTHOMO KOCMUYECKOro Kopabss
CHmxarTcAa Ha 60%.

WHcTuTyT Nnpobnem ynpaBnexHns umenu B. A. TpanesHukoBa PAH
Tonok A.B. n ap. Kocmudyeckas TexHuka u TexHonorun. 2019. Ne 3 (26). C. 69-76. 19






[MlpoBefeHbl  criekTpanbHO-
NMOMUHECLIEHTHbIE ncecne-
posaHusa  4f-4f  nepexonos
pPenKo3eMESbHbIX 3N1EMEHTOB
B MaTpuue NNTNEBbIX
rpaHaToB C BO30YyXOQEHMEM U3
Y®-gnanasoHa n aMUCCUEN B

BUAMMOM AmnanasoHe.

OnpegeneHbl onTUMarbHbIE
KOHLIEHTpaUUM akKTMBaTopoB
Ona  noryyYyeHnsa  BbICOKO3M-
JPEKTMBHbLIX  JNTIOMUHOGOPOB
BMOMMOrO AuanasoHa Co CBe-
YyeHnem b6nusknm K 6eromy.

BbICOKO3®PEKTUBHOE CEMEMCTBO JIIOMUHOGOPOB
HA OCHOBE JINTUEBbBIX FTPAHATOB Lig, A La;,M,0,.:Ln

(A =Ca, Sr; M =Nb, Hf, Ta; Lh = Sm, Eu, Th, Dy)

[+]
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Kpucrannuueckas peweéTtka nuTeBbIX
rpaHaToB Ha ocHoBe okcuaoB Nb, Hf, Ta,
KaK Hanpumep, U300paxXeHHOro
Kybuyeckoro rpaHara Li;,,Ca,La, ,Ta,0,,
ABNAETCA OTNIMYHON ONTUYECKON
maTtpuuen ansa noHos P33

WHctutyt xumum teepgoro tena YpO PAH
Optical Materials, 87, 122 (2019); Mater. Res. Express, 6, 066201 (2019)
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CuHTe3npoBaHa HOBas rpynna NoMMHOOPOB Ha OCHOBE
NUTHEBbIX rpaHaToB. BBeaeHWe aucnposus Bbi3biBaeT
NIOMUHECLEHLMI0 ¢ ONIU3KMMM K Genomy LBeTy LiBeTOBLIMM
koopAauHaTamu. JTO NO3BONSAET CO3aBaTh OCBETUTENbHbIE
Np1bopbI AHEBHOIO CBETA C «TENJbIM» CBEYEHUEM, KOTOpPOe
GnaronpuATHO BOCNPUHUMAETCA rNa3oM YenoBeka.




FTETEPOAAEPHAA MOJIEKYNAPHASA MPT
BUOJIOIMMYECKWU BAXXHbBIX MOJIEKY/

AdangppamnpuduH (4-amuHonupuouH) — nekapcmeeHH»Il npenapam,
ycmpaHanwuli CUMNMomMbl paccessHHO20 CKaepo3a

MNpoaeMoHcTpupoBaHa BbICOKO-
yyBCTBUTENbHAs MonekynspHaa MPT Ha | AMP 35N SAMP 5N
ocHoBe pernctpauuu curHana AMP sgep 5 [CI=5M, = x512 ‘D" NH, ‘@” (=01 M
15N BGMOMOMEKYm C  €CTECTBEHHBIM | eurmama ycunenme
cogepxaHvem u3otona 1°N  (0.36%). " 9 @ ‘D > - ggg%%“gaz
Ycunenne curHana AMP Ha sagpe 1N @ @ L. | @ @ )
gocTUraeTcsl  3a  CYeT  KOHTaKTa T T T L N . i ' )
270 260 250 270 260 250
napasogopoda W N-retepouukna Ha S nem u ST pn
KOMMeKkce npuans B pacTBOpE. MPT 5N
MonyyeHHble pe3ynbTaTbl OTKPLIBAIOT | Crexrpbl SIMP 3anucaHsl Ha ¢ ee R B
HOBbIE MepCcneKTMBbl AN Pas3BUTUS | npubope c paboueit W "
METOLOB paHHen amnarHoctukmu | (MPOTOHHON) ”aCTOgOV' o ZI ) 4 # —
Pa3NUyHbIX 3aboneBaHwuit n | S00 MU, MPT usobpaxenms o o | . Jos
— Ha npudope 400 MIu. . \ e
ONepaTUBHOrO KOHTPOMS MX NEYEHUS| HA | pesonanchas YacTora Ans HH
OCHOBe neTarnbHoro NCCNENOBaHUS | anep 15N coctaenser 30.4 (\ R 0.4
npoueccos metabonunama in vivo. My n 40.5 My - MY
COOTBETCTBEHHO. Hz : x sz & e

W306paxeHue pacTeopa B amnyne

MexayHapogHbin Tomorpacmyeckuit ueHtp CO PAH nonyueHo 3a 1 cekyHay

Chem. Eur. J. 25 (2019) 12694-12697; 8465-8470



ANATHOCTUKYM ANA OBHAPY>XXEHUA MAPKEPA
PUBKOBOIO 3ABOJIEBAHUA - UHBA3SUBHOIO ACMEPIUANE3A

CosgaH  COHOBMYEBBLIN  OANATHOCTUKYM
«GalMAg-NPA» ang oOHapyxeHuns

 OPTAHUYECKMIA

ranakToMaHHaHOBOIO Mapkepa (TM) CHHTI
onacHenwero rpubkoBoro 3aboneBaHusa - i
WHBA3MBHOIO acneprunnésa, onepexarLnm o ¢OH
Mo cneumMdPUYHOCTM NyYLWnn 3apybexHbln HO-~ OH
aHanor. BnepBble NpoBeAEH  CUHTE3 )
PYHKLMOHaNM3npoBaHHbIX ONUrocaxapuaos, HO™\0
HO" ")H GaMAg HEA ‘ GalMAg 1A
CTPYKTYPHO POACTBEHHbIX NMMYHO- Y S
OEeTEPMUHAHTHbIM doparmeHTam M. HONO
[Tony4yeHO romMonormyHoOe MOHOKMOHaNbHoEe H%OH
aHTUTENo, UCNonb3yemMoe B AMarHOCTUKYMe ” )O
J
BMECTE€ C CUHTETUYECKMM  YrMeBOAHbIM MO
KOMMOHEeHTOM. Ha npou3BoacTBeHHOM 6a3se )
OO0 «XEMA» opraHmzoBaHO NpPOU3BOACTBO HOO o
ANArHoCTUKyma, KOTOPbIA — MUCMONb3yeTcs B “Oﬁ‘gR PeructpaumoHHbIii Homep MU: P3H 2019/8791
BE NX crneymanmanpoBaHHbIX NEeYEeOHbIX X 2 :
AYyLl A P TPTORD — [ata FOCE)erMCTpaLLMM MMW: 20.08.2019
opraHnsaunAax cTpaHbl. MAPKEP Cpok geiicteus PY: beccpouHo

MOX PAH, UXE®M CO PAH, 000 «XEMA»
Heliyon, 5 (2019) e01173; mSphere (2020) €5:200688-19



CosgaHa TexHomnorns nosiydeHnUss CBEPXBbICOKOMOSIEKYNSPHbIX
nonnoneguHoB CYyCMeH3UOHHOM nonmmepusaumnen C
ncnonb3oBaHmem paspabdotaHHbix B MHXC PAH HaHopa3mepHbIX
TUTAH-MarHMeBbIX KaTanm3aTopos.

I'IonyquHble CBEPXBbICOKOMOIJIEKYIAPHbIE I'IOJ'II/IOJ'IerI/IHbI

(Mm>10 MJTH. [a) SABNAKOTCS adpeKTUBHBbIMA
npoTMBOTYPOYneHTHoIMK npucagkamm (MNTI1). Npumenerune MTI B
konrimdectBe 10 ppm noO3BOMHAET  CYLLECTBEHHO  MMOHU3UTL

TYPOYNEHTHOCTL B MOTOKE MepekaymMBaeMon HedTW, YMEHbLUNTb
rmapaBfiMyeckoe COMpoTUBIIEHME, COKpaTUTb JHeprosaTtpatbl U
YyBESIMYNTb NPOMYCKHY CrocobHOCTL Tpybonposoaa Ha 20-25 %, a
TakXke NOoBbICUTb CPOK AKCNyaTtaumm obopygoBaHUS.

B ceHTabpe 2019 roga Ha Tepputopnn 0COBON 3IKOHOMUYECKOM
30HblI «Anabyra» «TpaHcHedTb» 3anyctuna nepsbin B Poccumn
3aB0[, MO NPOM3BOLCTBY CBEPXBbICOKOMOSIEKYNSAPHOro NnosinrekceHa
C NepcrnekTMBHOW MOLLHOCTbIO A0 10 ThICAY TOHH B rog.

Pabota 3awmweHa nateHtamu PO.

TEXHOJIOIN'MA nNPON3BOACTBA
MPOTUBOTYPBYJIEHTHbIX MPUCAAOK
N 3AMNMYCK HOBOIO 3ABOJA

E——— ._‘—A,‘“.x."’
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2 —
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N3MWUHIPKBIA NOTOK

NPHCTEHOUHAA obnacTy

TypOYACHTHEIH NOTOX

@ - Makpomasexyna NTn * - CYOAKHOBEHHE RYACTHL, B NOTOXE

[poTseHHbIe MakpoMonekynel nonumepa (M>1mnH.[a), sobasneHHble
B MOTOK, OPWEHTUPYIOTCA BAONb ABWKEHUS XWOKOCTW U CrhaXusatoT
BbICOKOYACTOTHblE  nynbcauuu  paeneHus  (Scpdpekt  Tomca).
OPpeKTMBHOCTb  UCMONMb3OBaHWA MONMMEpa NPOABAAETCA  npu
KoHueHTpauusax 1ppm. Tpumetxenue [1T[1 no3sonseT CcyWwecTBEHHO
NOHU3UTE TypBYNEeHTHOCTL B MOTOKE NepekaynBaeMoil KUQKOCTH,
YMEHbWWUTL TFWAPaBNUYECKOE  COMPOTUBNEHWE U SHeprosaTpartsl,
YBENUYUTL NPONYCKHYIO cnocobHocTe Tpybonposoaa Ha 20% u Beilwe, a
TakXKe NoBLICUTL CPOK 3KcnnyaTauu obopygoBaHus

UHcTuTyT HedpTexummyeckoro cuntesa um. A.B. Tonunesa PAH, MI'Y um. M.B. JllomoHocoBa, MOC YpO PAH,

HUWN «TpaHcHedTby», 000 «Huka-MeTpoTak»



PaspaboTtaHa TEXHOMOMMa CXUraHus pPasnnyHbIX BWOOB TOMNUB
(TBEpObIX, XUOKUX, razoobpasHblX) B KMMNAWEM Cfoe KaTanusatopa
rmybokoro okucreHusi. TexHonornma npuHUMnuManbHO OTnn4aeTcs oT
ropeHnst B TpaauLMOHHOM MOHMMAaHUM - OpraHU4YecKkue BeLLecTBa
OKMCNAKTCSA HA NOBEPXHOCTU TBEPAbIX KatannsatopoB 6e3 obpasoBaHus
nnameHun. MNpenmyuiectea TEXHOMNOMMMW:

- CHWXKEHME TemnepaTypbl ropeHns opraHndeckoro tonnuea go 700°C;

- noBblleHne KoadpdUUNEHTA MOSIE3HOrO0 WUCMONb30BaHUSA TENOThl
Tonnuea o 6onee yem 90%;

- BO3MOXXHOCTb MpoBeAeHUNsI NpoLecca B aBTOTEPMUNYECKOM PEXMNME;

- obecneveHne akonornyeckon 6eszonacHOCT npouecca;

- OTCYTCTBUE 3HAYUTENBLHOIO U3bbITKa BO3AyXa;

- YMEHbLUEHME Pa3MePOB N METANINTOEMKOCTN KOHCTPYKLNN;

- BO3MOXHOCTb WMCMNOMNb30BaHUA B KayecTBe TOMMmMBa Kak TBEpAOro,
Tak W XUOKOro u rasoobpasHoOro Cbipbs, B TOM YUCIE C HU3KOMU

KanopuUUHOCTbIO n BbICOKOW 301bHOCTbIO (oTxoAabl
yrneoboraweHnsi, HedtenepepaboTkn, paOepesonepepaboTkn u
CENbCKOro xo3samcTea, Topd ).

WuctutyT katanusa um. I'.K. bopeckosa CO PAH
PesynbTathl 3anaTeHTOBaHb

» KoHuUeHTpauuu BpeaHbIX BELECTB HUXe
naB

» Pacxop katanu3satopa He 6onee 0.5% /cyTku

» CrteneHb BbiropaHusa ocagka: ~ 99%

« 3ona: 4-5 Kknacc onacHocCTH

* YcTaHOBKM NPON3BOAUTENLHOCTLHIO

* 0.5-4.5 ToHH/Yac no cyxomy BelLecTBy

 [poekTHaa MOLHOCTL NEPBOM OYepeaM:

« 56 000 TOHH ocaakoB B roa

CraTyc npoekTa: npou3seaeH NPobHbIN MycK
obopynoBaHus nepsoit ovepeam (aekabpb 2019 r.)






C NCMOMb30BaHMUEM pe3ynsTaToB
MHOFoONeTHUX  uUccnegoBaHUM  co3gaHa
KapTa YeTBEPTUYHbIX OTNOXEHUN

Tepputopun PP macwtaba 1:25 M un
npuneratowmx rnybokoBOAHbIX akBaTOPUMN.
KapTa cocTaBsrieHa Ha OCHoBe
aetanm3npoBaHHOM ObLwen
cTpaturpadpmyeckon LWKanbl KBaptepa, B
KOTOPOW CTYMNEHM BCEX 3BEHbEB
HeOoMnnemcToueHa CKoppenupoBaHbl CO
CTagnAMmn KUCMOPOLHO-N3OTOMHON LKanbl.
Kapta sBnsetca HoBeuwwen Hay4yHou
CBOKOM OaHHbIX no CTPOEHUIO
4yeTBEepPTUYHOro rnokposa Poccun.

Bcepoccuinckum HayyHo-uccneaoBaTtenbCKum
reoniornyecknn MHCTUTYT umeHu A. M. KapnuHckoro
['naBHble pegakTopsl: O.B. Metpos, A.®. Mopo3zos

KAPTA YETBEPTUYHbIX OBPA3OBAHUN MACLUTABA 1:2 500 000
TEPPUTOPUN POCCUNCKOU OEAEPALNU
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KapTta yeTBepTUYHbIX 0Opa3oBaHmn 1: 2,5 M
Tepputopun P® n npunerarowmx akBaTopun




TPEXMEPHASI CEMCMUYECKAS CTPYKTYPA KOPbI
noa BY1KAHAMU ABAHNHCKOW IMPYMMbl HA KAMYATKE

[lpoBeneHO uccrenoBaHWE CTPYKTYpPbl 3eMHOW KOpbl nog ABayMHCKOW rpynnowv ByrkaHoOB Ha Kamuyartke
MeTogaMn TPexMepHOM cencMmyeckon Tomorpadoun. BbigBneHO HanuymMe marMatuyeckux Kamep nog
ABadnHCKUM 1 KOpSAKCKMM ByrikaHamu Ha rnybnHax 2 KM U 7 KM COOTBETCTBEHHO M UccriegoBaHa nx doopma.
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3HayeHus oTHoweHua Vp/Vs Ha rnyouHe 4 KM HMXe YPOBHA MOPSA M Ha BEPTUKaNbHOM CeYeHUMMU BKpeCT BYNKaHOB ABa4YMHCKUMN U
Kopsikckut. Bbicokne 3HauyeHusi Vp/Vs~2.3 MapKuMpylT 30Hbl C MNOBbIWEHHbIM coAepxaHueM Xxugkon chasbl (pacnnaBos,
¢hnonaos) u MOryT ObITb CBA3aHbI C HaNMM4yMeM MarmaTU4ecKux Kamep

WHcTutyT HedpTerazosom reonorum u reodpusnku CO PAH, UHcTuTyT BynkaHonoruu u cercmonormn BO PAH
Bushenkova N. et al. Journal of Geophysical Research, Solid Earth. — 2019. -Vol. 124. — P. 9694-9713.



PaspaboTtaHa cuctema nNporHO3HOU
OLIEHKN Hanps»XeHHo-aedop-
MMWPOBAHHOIO COCTOSIHUA MaccuBa
nopoa B  OKPECTHOCTU  30HbI
BeAeHus dakTn4ecknx 7
NNaHNpyeMblX MOA3EMHbLIX FOPHbIX
paboT  ygapoonacHoro  MecTo-
poOXOeHusA «OneHunn py4yen»,
BKIKOYaoLas TPEXMEPHYIO
KOHEYHO-3NEMEHTHYIO mMoaerb
(NMporpaMmMHbIn KOMIMNeKc
SigmaGT, 6 MnH. 9nNemeHTOB).
Mopenb paspaboTtaHa 1 BHegpeHa
B AO «CeBepo-3anaaHasa
docdopHaa KomnaHus»

[opHbIN MHCTUTYT Konbckoro HayuHoro ueHtpa PAH
KosbipeB A.A., Cemenosa 11.3., AsetucaH .M., Omutpues C.B., lecto A.A.




\ AKA/FEMUSA
HAVK

CosgaHa yHuUKanbHaa TpexmepHass Mogenb OWHAMUKU
aTmocdepbl Hag CeBepHon ATNaHTUKOM, KOTopasd nosyyuna
Ha3BaHMe Russian Academy of Sciences North Atlantic
Atmospheric Downscaling (RAS-NAAD). [Ina aTtoro vcnosib-
3oBanacb pervoHanbHas Bepcusi aTMocepHOU Hermapo-
cTaTU4YecKon Moadenu c paspewieHnem 11 KM no ropusoHTanm,
a TakXKe YMCNEeHHbIE MOOENUN OoKeaHa U BETPOBOro BOSTHEHWUS.
PesynbtaTtoM cTan pernoHasnbHbI  peaHanus armocdepsl,
OKeaHa W rpaHuubl pasgena okeaH-atmMocdepa B CeBepHoum

Turbulent heat Sux at the soface (NAAD MiRes) W

B MonsapHbie %
UMKMOHB! [l i

AAAAAAAA

PEKOHCTPYKLUUNA LUNPKYNAUNUN ATMOCOEPDI
B CEBEPHOU ATIAHTUKE 3A NOCNEAHWUE 40 IET

NAD: North Atlantic
Downscaling 1979-2018
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HOBbl€ MeXaHN3Mbl POPMMPOBAHNS KOHBEKLNK B CyONONApHON
ATnaHTuKe; NOrfyyeHbl COrfnacoBaHHbIE  XapaKTepPUCTUKU
MOTOKOB OKeaH-aTMocdepa, AUMHAMUKU LMKITOHOB N NepeHoca
Bnarn B atmocdepe CeepHon ATNaHTUKU; OLEHEH NepeHocC
BNnarm «arMocepHbIMU pekamu», ABMAAILIMMUCA KITHOYEBbLIM
MexaHn3MoM POPMUPOBAHUA 3KCTPEMArIbHbIX KITMMaTU4YeCKMUX

cobbiTn Ha EBpPONENCKOM  KOHTMHEHTE; YCTaHOBMEHDI
MexaHn3Mbl (OPMUPOBAHNSA 3KCTPEMArIbHOro BOJSIHEHUA B
oKeaHe.

UHctutyt okeanonorum umenu .M. lnpwosa PAH

Gavrikov A., Gulev S.K,, et al. Journal of Applied Meteorology and Climatology, 2020
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B/JIMAHWE PACNNAAA IEAHUKOB CEBEPHOU AMEPUKWU U
KAMYATCKOIO NOoNYOCTPOBA HATUAPONOT IO
NMOBEPXHOCTHbIX BOA CEBEPHOUYACTUTUXOIO OKEAHA N K/TIMUMAT

BnepBbIe yCTaHOBneHO 3Ha[_| I/ITen bHOe Early Holocene é[s)/"‘ NBSI(‘.ZI-“.“ HE 1/GS-2.1a LGM/GS-2.1b
BNUAHMe pacnaga negHukos CeBepHom o Ao (232 2 .. (A)-0"0 neposoro
-36 - \ A, ‘ N

KepHa ['peHnaHamm u
cTanarMuToB KMTaNUCKUX
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yacth  Tuxoro  okeaHa M knumat .z, \® neep.
NpUreramwLero  KOHTUHEHTa BO  Bpems &2 °= h, (B). (D), (E)-
TepMuHaumm nocnegHero onegeHeHund. = 24 CKOPPEKTpOBaHHOE
[laHHble W30TOMHOro cocTaBa KMCRopoaa S w {M 3Hayenve 5'°0
MNaHKTOHHbIX hopamMuHUdEpP, CKOPPEKTUPO- 7 e AR ] MAaHKTOHHbIX
BaHHble Ha u3ameHeHunsa 680 Boa Mwuposoro = vosoa hopamuHmchep 13
oKeaHa, nokasbiBaloT CYLLECTBEHHOE %, ] ::M - RICORSARD = konoHok 12 KL 1 41-2,
BNnaAHMe pacnaga Kopannbepckoro ‘;/ —_w’\/ \,./ [ A 0TOOpPaHHbIX BOMN3K
NegHUKOBOro wuTa u negHnkos Kam4yartckoro " gilPe — Kamuatku,

AnSCKMHCKOro 3anvea u

.. E
nonyocTpoBa Ha cpeay W rupponormdeckne | s S\ ‘
S\:'!VJ)IJ . 1> N\ /“‘ y A
YCMOBUSI  MOBEPXHOCTHBbIX  BOL  CEBEPO- | i ﬁ‘r‘vf‘ﬂm?&u;" W f,.,.;a\,@o\ EEQIIEEE Lo
BOCTOYHOM 4acTu U Npukam4yaTcKkoro pamoHa & M ' A COOTBCTCTEEHHO
TUxoro oKkeaHa BCMeACTBME NyMbCcaLuii

npuToka — TallbIX — JIEAHWKOBBIX  BOA 33 CpaBHeHM1e M3MeHEeHMIi KnuMaTa 1 oKpyxatoLLeil cpeabl B CEBEPHOIl YacTH
nocrnegHune 20 Tbicsd NeT. Tuxoro okeaHa u bepuHrosa mops 3a nocneaxue 20 Tbic. neT ¢
KNMMaTMYeCKUMU M3MeHeHMAMM CeBepHOro nonyLapms

TUXOOKeaHCKUA OKeaHoNornyeckum MHCTUTYT um. B.UN. Unbnyesa [1BO PAH
Gorbarenko S.A., Shi X., Zou J. at al. Global and Planetary Change. 2019. V. 172. P. 33-44.




[MpennoxeH HOBbIN noaxon ans
nccnenoBaHud NPUYUHbBI KnMaTu4eckoro
nepexoga cpegHero nnencroueHa (INCI1,okono
1 M™MPNH JneT Hasag), Korga —perynsipHble

konebaHusa ¢ nepmoaom 41 TbiC. NET CMEHUITUCH
BbICOKOQMMNUTYOHbIMU 100-TeiICaAYENETHUMN

nnnoobpasHeiMM  KorebaHnammn  rnobanbHOro
KnuMmata. Ha ocHoBe aHanmMsa  [JaHHbIX,
N3BIIEYEHHbIX n3 OOHHbIX OTIOXEHUM
YeTBEPTUYHOIO nepuoaa, NOCTpPOEHa
OVHaMuyeckad  Moaenb  9TOro  SBMEHuS.
YctaHoBneHo, 4to [IC[1 He cBdA3aH C

BapuaumamMmmn opbuTtanbHbIX NapamMeTpoB 3emMnu
n 100-Tbica4eneTHMe neaHUKOBbIE  LIUKMbI
BO3HUKNKN B cpedHeM nneuctoueHe 6bnarogaps
N3MEHEHMIO CODCTBEHHOW ANHAMUKU
KIMMMaTNYECKON CUCTEMBI 3eMnn.

UHcTutyT npuknagHon dpusmku PAH

Ponb B MNCIN opbutanbHoro m
CTOXacTU4Yeckoro GopCcuHros:

CpegHMA NO MOAEeNbHbIM Peanmn3aumnam BINBAET-CNEeKTP

Full model (average wavelet)

Model! without stochastic forcing term (wavelet)

1.0 1.5 20 25

(i) OpbuTtanbHbIN hopcuHr He BnusieT Ha MNCI
(ii) CtoxacTuyeckun popcuHr npuHununuaneH ana Ncri

IMIMNPUNYHECKOE MOAE/IMPOBAHUNE KTUMATA NMPOLLUJIOIO:
PEKOHCTPYKLNA MEXAHU3MA N3MEHEHUA K/TIUMATA
BCPEAHEM NMNENCTOLEHE

Ponb opbutansbHoro dopcuura nocne MNCI:

POCT aMNAUTYAbI NEAHUKOBbIX LWMKNO0B U
CUHXpOHU3aUUA UX da3bl
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Mukhin, D., Gavrilov, A., Loskutov, E., Kurths, J., & Feigin, A. 2019. Scientific Reports 2019 9:1, 9(1), 7328



Ha ocHoBe [OaHHblIX MHOIONETHEN0 MOHUTOPUHra
KPMONUTO30HLI B CEBEPHbLIX pernoHax EBponenckon yacTtum
n 3anagHon Cubupu BRepBble C BbICOKOW CTEMNEHbIO
OOCTOBEPHOCTWN YCTAHOBSIEHO, YTO Aerpagaums MepssnoThbl
BCNeACTBME KNMMAaTUYECKUX U3MEHEHUW npuobpeTaeT B
IOXKHbIX TYHOPOBLIX W JECOTYHAPOBLIX rnaHawadgTax
MaccoBbIM XapakTep. B pesynbrate aHanusa M3MeHeHud
TeMmnepaTtypbl Kpuonmto3oHbl ¢ 2007 no 2016 rr,
YCTaHOBMEHO MOBbILLEHNe TemnepaTypbl rPyHTa B 30HE
CMJSIOLIHON BEYHOW Mep3SioTbl BONU3WM rmnyoOuHbl HyreBou
rogoson amnnutyabl Ha 0,39 + 0,15°C.Hanbonee akTnBHO
oTTaMBaHWe Mep3SioTbl NPOTEKAET CBEPXY CO CKOPOCTbIO
no 0,6 m/rog. B 30He 1oXHOM TyHOPbLI €ro CKOPOCTb
coctaBnsier noka 0,1 m/rog. B 30He TUNMYHOW TyHAOPGLI
KPUOSINTO30HA OCTa€eTCsA CTabuNbHOW W, MNO-BUOANMOMY,
bynet coxpaHAaTbeA ewe okosio 10-20 ner.

65°

MOHUTOPUHI TEMINEPATYPblI KPUOJIUTO3OHDbI
NMOKA3BIBAET CKOPOCTb AEMPAAALVNN BEHHOWU MEP3J/10Thl
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B B
3eneHbIM yeemom BbifeneHbl PperMoHbl, B KOTOPbIX U3MEHEHUSI MeP3NO0Thbl He
NPMBOAAT K KAYECTBEHHbIM U3MEHEHUAIM.

XenmbimM 0TMeYeHb! pernoHbI ¢ Ha4YMHaloWenea aerpagaumen Mep3noTbl U
CHMXAKOLWLEWCH HecyLei CnoCOOHOCTLI0 OCHOBAHUM U (DyHAAMEHTOB.
OpaHxeebIM BblAENEHbI PErMOHbI, B KOTOPbIX NPOMCXOAUT aKTUBHAsA

Aerpapauusa Mep3noThbl U onyckaHue ee KpoBnu. KpynHble ropoga HaxoaaTcs B
30He p1cKa, BO3MOXHbi HeonyCTMMbIe AedhopMaLmn U pa3pyLLeHUs
> COOPYXEHUN.
Cepnbiii ysem — 06nacT BHe KPMONMUTO3OHbI

Uuctutyt mepanotrosegeHns CO PAH, UHcTtutyT Kpnocdepobl 3emnu CO PAH, TriomeHckumn rocyHusepcuteT, UHCTUTYT
reoakonorun PAH, MywmHckun HayyHbin ueHTp PAH, Komun HayyuHbin ueHTp PAH

Nature Communications (2019) 10:264



CosgaHbl  NMOMCKOBO-UCCIiea0BaTENLCKNN
KOMMIEKC U TexHosmorna ana addekTUBHOIO
KOHTpOn4 noaBOOHbIX A0epHo- 7
paguaunoHHO-ONaCHbIX 0ObeKTOB 7
napameTpoB 9KoCUCTEM B MecTax
HaxXoOXXOEeHUs OObEKTOB.

Komnnekc  BKkrovaer HeobuTaeMble
nogBoaHble  annapartbl, 06opydoBaHHbLIE
rMapoaKkycTuyeckomn, oTo-TeneBn3MoHHON U
raMma-crnekTpoMeTpmyeckon annapaTypou.
OTO NO3BONMUNO MaeHTuduumpoBaTb 0cobo
ornacHble BbICOKOAKTUBHble OObLEKTbl B
cocTtaBe 3axXOpPOHEHNN TBepAabIX
paguoakTUBHbLIX OTX0O40B B Kapckom mope
(HoBasi 3emns, 3anme AbpocumoBa), B TOM
yucne peaktopHbli otcek Al K-19,
OLEHUTb UX COCTOSHWE W BO3OEenNCTBME Ha
apPKTUYECKYIO 3KOCUCTEMY.

UHctutyt okeanonorum umenu .M. lnpwosa PAH

KOHTPOJIb NOABOAHbIX AAEPHO- N PAAUALIMOHHO-OMACHbIX
OBbEKTOB U TMAPAMETPOB SKOCUCTEM

e 45 ‘8\ , -

E.
i

MonckoBo-UccnenoBaTenbCKas TEXHONMOMMA U pe3ynbTaThbl €€ MPUMEHEHUS:
1 — ruaponokaunoHHoe usobpaxeHune peakropHoro orceka AlJl K-19; 2 - BHMA
«Bupgeomogynby; 3 — Bugeokaap «nanybda peakropHbin otcek AlJ K-19»; 4 -
rMAPONOKALMOHHOE N300paxKeHne CBanku KOHTEMHEPOB C BbICOKOAKTUBHbLIMU
pagnoaktuBHbIMKU oTxogamu; 5 — THIMA «THOM» ¢ ramma-cnektpometrpom PAM-35-2; 6

— 3aperncTpmpoBaHHble CneKkTpbl U MowHocTH Ao3bl oT 0,014 no 47,0 Mk3B/Y

Pumckun-Kopcakos H.A., ®nimHt M.B., n ap. Okeanonorus. 2019. T.59. Ne4. C. 679-683






BnepBble onpegerneHbl  CTPYKTYpb
TPeX KIHOYEBbLIX HU3KOMOJSIEKYNAPHbIX
KOMMOHEHTOB BMOSIIOMNUHECLIEHTHOM
cucteMbl Mopckux nonunxet Odontosyllis
undecimdonta: noundepuHa,
okcunwoundgepmHa (Green), a TaKxe

npoaykTa Hecneunguyeckoro
OKUCIeHuUs noundgepunHa (Pink)
KMCITOPO4OM. [MokasaHo, 4YTO

okcunoumdepnH Odontosyllis aBnsietcs
€OWHCTBEHHbLIM N3  WN3BECTHbIX OS5
MOPCKUX JTIOMUHECLIEHTHbIX OpPraHM3MoB
NepBUYHBLIM 3MUTTEPOM 3E€MNEHOro CBETA.

PACLUNOPOBAHbBI MOJIEKYZTIAPHBIE OCHOBbI BUOJTIOMUHECLEHLL U
MOPCKNX OPTAHN3MOB ODONTOSYLLIS

AN \ mouundepasa
S = + 0 + 0
S 2 S 2
O3SO s Coz 3 Hzoz HO’}SO N Coz il H2O HO3SO
OH OH Ceer OH
Pink noundepuH okcunoundepuH (

MonekynsipHbIN MeXaHU3M GMONOMUHECLEHLIUM
y mopckux nonuxet Odontosyllis undecimdonta

UHcTutyT GuoopraHnyeckon xmumum um. akagemmukos M.M. LLlemsakuna n 10.A. OBunHHukosa PAH
Kotlobay AA, Yampolsky I.V., at al. Proc Natl Acad Sci USA. 2019; 116(38): 18911-18916.



O6HapyXeH HOBbIN BapuaHT UuMKkn KanbsuHa,
peanuaylLwmnnca npu dgukcaumm yrnekncriotsl n
npeBpaLleHNs ee B OpraHNYeckne CoeauHeHns B
TEPMOUITBHON XEMONUTOABTOTPOMHOMN BakTepUm
Thermodesulfobium acidiphilum. Y  pgaHHoro
MUKpOoOpraHnama HEeOObIYHbIM oKasancd
KnoyeBon  depMeHT uukna KanbBuHa - —
pudynosobuchocdarkapbokcmnasa/okcureHasa
(PybucKO). [lo HacTodAwero BpeMeHn cymTasnoch,
4YTO M3 TPEX Kapbokcunupyowmx popm PybuckKO
Tonbko anga | u Il dpopm yyacTBytoT B aBTOTpOPUN,
B TO BpemMs Kak Il dopma accouumpoBanacb
NCKITIOYNTESTbHO C METADONM3MOM HYKI1€OTUAOB U
cynmTanacb WUCKMNIYMUTENbHO apxenHow. B HoBOM
xe BapunaHTe LMKna Thermodesulfobium
acidiphilum pab6otaetr mmeHHo IlI dopma. 310
OTKPbITUE MO3BONSET MNPOSINTb HOBLIA CBET Ha
NOHMMaHMe 9BosiouMM  nyten  obpasoBaHuA
OpraHM4ecKoro BeLlecTBa Ha nnaHere.

®UL BuotexHonorun PAH

BMEPBbIE MOKA3AHO OYHKLNOHNPOBAHUE
Il POPMbl PYBNCKO B HOBOM BAPUAHTE LUKJIA KAJIbBUHA

Nucleotides CcO ik
2 pids
Rusp/7-§~RuBP
ATP  ADP . Amino
@ 3P(JA acids

Gluconeogenesis

TpaHcanbaonasHbli BapuaHT umkna KanoBuHa y Thermodesulfobium acidiphilum.
UepHble CTPESKM YKasblBaloT Ha 0bpaTMble peakLum, CUHE — Ha HeobpaTuMbIe.
KpacHble cTpenku ykasblBaloT Ha 0bpaTUMyto TpaHCanbaonasHyto peakumio,
OTCYTCTBYHOLLYIO B KAHOHUYECKOM LuKne KanbauHa. [TyHKTUPHbIMK CTpenkamm nokasaHbl
HeOCTaloLLMe Larm KAHOHNYECKOro BapuaHTa uukna KanbsuHa

Frolov E.N., Pimenov N.V., Bonch-Osmolovskaya E.A., at al. Proc. Natl. Acad. Sci. USA. 2019. V. 116 (37). P. 18638-18646



OTKpbITa HOBasi peakuusi, NO3BONAIOLLAS
CUHTE3MPOBAaTb BaXHble parMeHTbl Ans
doapmakonormndyeckoro amsavHa. [llpouecc
MNONy4Yns HasBaHWe «rMapasocoveTaHmney.
[MopobpaH yHMBeEpCanbHbIN KaTanuaaTtop
peakumn  0e3  gopormx  nepexoaHblX
METanfoB M ONTUMU3MPOBAHA MeToauKa

BbleneHuns NPOAYKTOB. Peakuus
COOTBETCTBYET KOHLenuun «3eneHou
XUMUN», T.e. HeraTuBHOE BIUAHUE Ha
OKPY>KatoLL Yo cpeny MWHUMaIbHO.
NcxogHble peareHTbl KOMMepPYeCKHn
OOCTYMHbl W NO3BOMSAKT MNOMYyYUTb Kak

COBEpPLWEHHO HOBble W NepcrneKkTUBHLIE
coeuHeHnda, TaKk WU Te, YTO YXe
NPUMEHAIDTCA  NPU  CUHTE3e  ApYrux
MeONLMHCKMX npenapaToB 1 KpacuTenen.

HOBA{A PEAKUUNA AN CUHTE3A
GAPMAKOJIOTNYECKUX NMPEMAPATOB

1 Ox-OR »?f j)l\ . UHaoMeTaumH
Y \N OR /,é;?
— NH ~ P
¥ N # = ’
OH /go .- o
RO > e
OH o

Peakyusi 2udpaszocoyemaHusi NnpuMeHuUMma
Onsi CUHMe3a u3eecmHbIxX npenapamos
U nony4yeHus Ho8bIx kaHdudamoe e npenapamabl
ons 6uono2uyeckux MuweHeu

'i9

Hanumep, Bbixoq 4-rmapasvHodeHona (MpoMeXyToYHbIN NMPoayKT B
NPOM3BOACTBE  TaKMX  JleKapCTB, Kak  MHOOMETauuH u
basenokcndeH; ero ueHa AOCTUraeT HECKONbKUX COTEH A0MnapoB
3a rpamm) yBenuuuIICA B [OBa pasa MO CpPaBHEHU C
NPOMBbILUSIEHHLIM CUHTE30M, A0 95%, a Konu4yecTtBO CcTagum
COKpPaTUIoCh C YeTbIpex A0 ABYX

UHcTuTyT MonekynspHon 6uonorum um. B.A. Qvrensrapara PAH
Solyev P.N., Kochetkov S.N. at al. Green Chemistry 2019 21: 6381-6389



OTKpbITbl OOQHOKMNETOYHblE OpraHN3Mbl,
NPOACHSOWME NPOUCXOXKOEHMNE pPaCTEHUN
N BOOOPOCIIEN U UX POTOCUHTEINPYIOLLINX
opraHesnn. 9TNU NPOCTEULINE OnucaHbl Kak
HOBbIN TakcoHoMuyecknn Tmn Rhodelphidia
7 npeacTasnsaoT cobon XULLHbIX
XF'YTUKOHOCLIEB (NMuTarTCs Apyrnmm
NpOTUCTaMN) C KPYMHbIMKM TEHOMamMMu, a
Takke PenuKToBOW NEpPBUYHOU NNacTUOoWn,
KoTopasi yyacTByeT B OMOCMHTE3E rema.
[eHeTnyeckn popgenbduc  (Rhodelphis)
apnaerca  onmxkanwmm  poaCTBEHHUKOM
KpacCHbIX BOLOpPOCIEN 7 3eneHbIX
pacTeHun, npeactaenas cobomn, rno cyrw,
OLHOKIIETOYHOE XULLHOE pacTeHue,
nMmeroulee O4YeHb [peBHee CTPOeHMe
KITETKM.

OBHAPY)XEH HOBbIM TAKCOHOMMUYECKN TUN
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HoBbIn TakcoHoMUYeCKniA TN Rhodelphidia

OTKpbITUE O0O3Ha4YaeT, YTO MpPedKN pacTeHUrn ObINMM  XULLHUKaMW,
BNageBLInMM haroLunTo3oM, T.€. 3arnatbiBanu KIeTKN CBOUX XXEPTB

UHcTuTyT GMonorumn BHyTpeHHUX Boa um. U.[. NanaHnHa PAH
Gawryluk R.M.R., Tikhonenkov D.V., Hehenberger E., Husnik F., MyInikov A.P., Keeling P.J. Nature. 2019. V. 572. P. 240-243.



AKAEMUS
HAYK

BrnepBble  BbISBMEHbI  3HA4YUMbIE
N3MEHEHUA B BbI3BAHHbIX MOTEHUManax
MO3ra Ha pe4yeBble U HepedeBble
CTUMYnbl Yy MauMeHToB C CUHOPOMOM
PetTa (CP). Haunbonee SpKune
N3MEHEHUS Kacanucb NO3UTUBHOIO
KOMMNOHEHTa C naTeHTHocTbio ~200 McC
(P2), koTopbIn ObIN CHWXeH y 11 3 12
naumeHtToB ¢ CP. YuutbiBag, u4to
CXOAHble N3MEHEHUS Dbl ODHapyXEHbI
B >XMBOTHbIX Mopenax CP, HanaeHHble
HapyLleHns MOTyT CIYXUTb
TPaHCNALUNOHHBIM MapKepoOM N3MEHEHUS
paboTtbl Mo3ra rnpu CP n ncnonb3oBaTbCH
Ansa oueHkn 9PPEKTUBHOCTU Tepanun
aTOro 3aboneBaHus.

Amplitude, pv

BbIABJEHUE 3HAYMMbIX U3MEHEHUW B BbI3BAHHbIX
NMOTEHUWANAX MO3rA y nAUMEHTOB C CMUHAPOMOM PETTA

Tone Phoneme

Amplitude, pV

N2

|
|
|
[
|
I
L

N2
100 0 100 200 300 400 500 600 100 0 100 200 300 400 500 600
Time, ms Time, ms

CnyxoBo# BbI3BaHHbIW NOTeHUUan Ha ToHbI (Tone) n poHembl (Phoneme)
y nauyueHToB ¢ cuHapomom Petta (RTT) 1 3gopoBbIx ucnbityemsix (TD)

WHCTUTYT BbiCLIen HEPBHOWN AeATENbLHOCTU U Heupodusnonoruu PAH
Sysoeva 0.V, et.al. Translational Psychiatry (2020)10:188



OYHKLMNOHAJIbHAA OPTAHU3ALUA CMNHA/IbHOW JIOKOMOTOPHOM
HEUMPOHHOWU CETU U CIMNOCOBbI EE PETYAAL NN

B JSKCrnepunmMeHTax Ha XNBOTHbIX C NOJTHbIM
nospexgeHnem CrnnmHHOro mMmo3dra ycrtaHoBJ/1€HO, YTO BEpPXHUE
CerMeHTbl MNMOACHUYHOIO YTOJILLEHUA ABNAKOTCA KIHOYeEBbIMU
KOHTpOmnepammn mHMunMaudmnnm JnOKOMOTOPHOIo noBeaeHud, a

HMXHUNEe CermMeHTbl 4dBIdTCA nx mMoaAviiaATopammn. |_| n /'
> ay p p o e ry .n\,
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XXMBOTHbIX C MOSHbIM NOBPEXAEeHMEM CMMHHOIO MOo3ra
PaspabotaH WMHHOBALMOHHBLIA ~ METOA  YPECKOXKHOWN

9NEKTPUYECKON MYMNLTUCErMEHTApHON CTUMYMALMMU CMIVMHHOTO om, | M m
Mo3ra, OGecrneuvBaloLMin  NOKOMOTOPHO-MOCTYpasibHOE T:‘ |
B3aMMOJENCTBME Y NaLMEHTOB C MOBPEXOEHWEM CMMHHOIo M—m
MO3ra. YCTAHOBMEHO, YTO Y napanv3oBaHHbIX MNaLMEHTOB W-..m
MPOCTPaHCTBEHHO-BPEMEHHAs 3MNeKTpuyYeckass CTUMYNALUS | |
CMWHAnNbHbLIX HEMPOHHbLIX CeTel MOXEeT PperynupoBaThb (A) SkcrepuMeHTanbHas napaganrma CTUMYMALY CIMHHOTO MO3ra
MbILLEYHbI TOHYC, WHULMMPOBATb LUaraTenbHbI PUTM, U Y CTIMHANM3MPOBAHHON KPbIChI MOCHE Nepe3ku CIMHHOMO MO3ra
BOCCTaHaBMNMBATb ABUraTenbHble MYHKLUN. Ha ypoBHe cermeHTos L2 n S1.

(B) KoHuenTyanbHas cxema perynsumm noKoMoLmm.
(B) SbcheKT YpeCKOXKHOM ANEKTPUYECKON CTUMYNALWMN CMIMHHOTO MO3ra Y

Wnctutyt pusnonorumn um. U.MN. Nasnosa PAH napan130BaHHOTO NaUMeHTa, N3MEHEHe NOPOroB BbI3BaHHbLIX MOTOPHbIX
Gerasimenko Y, Preston C, Shah PK. J Neurophysiol. 2019:122(2):585-600; MOTEHLIManNoB B MblLlLiaX HOT NPU CTUMYNALWN B NOTNOXEHNNA CTOA 1 CUAA.
Sayenko D., Rath M., Gerasimenko Y. J Neurotrauma 2019; 36(9):1435-1450; (T) Perynsilus MbiLIEIHOrO TOHyCa Mpy CTAMYIALN CTOR 1 CUAS.

Benavides FD, Jo HJ, Gerasimenko Y, Perez MA. J Neurosci. 2020; 40(13): 2633-2643.



Ha
PEKOHCTPYyMpoOBaHa uctopusi 3aceneHna Cunbupu
n AMEPUKM YENOBEKOM COBPEMEHHOINO TUNA,
HayMHas c BepxHero naneonuta. OnpeaeneHs.l

OCHOBE NnaneoreHOMHbIX AaHHbIX

HYKNeoTuaHble  NnocnegoBaTenbHOCTU  LEnbIX
reHomoB 34 ApeBHUX xutenenm Cubupu, Brknrodvas
OBYX [OPEBHENLUNX WHAMBUAOYYMOB (BO3pacTOM
~32 TbiC. JIeT) C  caMoW ceBepHoOu
naneonnuTUYeCcKOn CTOSAHKM 4vernoBeka B APKTUKE
(ctogHka AHa RHS, CeepHasa Akytus). Kpome
9TOro, CEeKBEHWpOBaHbl U MNpoaHanM3npoBaHbLI
reHoMbl ApeBHUX xuntenen Yykotkm (ot ~9 go ~2
ToiC. neT), CeBepHoro lNpnoxoTtbsa (~3 TbIC. NET),
[Mpumopba (~7 Toic. neT) n MNMpubankanba (0T ~6
TbIC. JIET 4O CPedHMX BEKOB).

UHcTuTyT Guonornveckux npodnem Cesepa IBO PAH

PEKOHCTPYKUUNA NCTOPUUN 3ACEIEHNA HEJTIOBEKOM
CNBNPU N AMEPUKWU
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Wctopus 3acenenuns Cubmpu n AMeprkn 4enoBeKoMm
COBPEMEHHOIO TUMa, Ha4YMHas C BEPXHEro naneonura
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Sikora M, Malyarchuk B. et al. Nature. 2019. Vol. 570(7760) P. 182-188



CO34AH ATZIAC SKOCUCTEM MOHIOJINA

Pesynbrathbl 4ONrOBPEMEHHbLIX UCCNea0oBaHUN
CoBmecTHOM Poccuncko-MoHronbckomn
KomnnekcHon ouonormnyeckon akcneauumm PAH
n Akagemmn Hayk MoHronum obobueHsbl un
onyonukKoBaHbI B  YHMKanbHOM «ATnace
akocuctem MoHronun». B aTOM He umerowem
aHanoros usgaHMM B KapTax pasnuyHoro
mMacwTtaba (ot 1:1000000 po 1:20000),
OTPaXeHO COCTOSAHME MPUPOOHbLIX 3KOCUCTEM
MoHronunm w”n cTeneHb WX aHTPOMNOreHHou
HapyLIEeHHOCTN, YKa3aHbl OCHOBHblE MPUYUHbI
HeraTuBHbIX SABNEHUN, npeacrasneHa
aKkTyanbHaa WHMopmMauua O  coumasibHo-
3KOHOMUYECKOM cocTOosIHMMN MoHronuu.

WHcTutyT npobnem akonorum u asontounn um. A.H. CesepueBa PAH
Ecosystems of Mongolia. Atlas (Gunin P.D. & Saandar M. Eds) / Adiya, B. Amarjargal, T.V. Amelina et al. — KMK Scientific Press Admon
Ulaanbatar-Moscow, 2019. — 264 p.






NMNOoJ1IYYEHUE MOHOKJ/IOHAJIBHOIO AHTUTEJIA
ANAd HANMPABJIEHHOUN UMMYHOTEPATNAIA
AYTOUMMMYHHOIO AHKNZTO3NPYIOLWETIO CMMOHAUIUTA
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Poccuincknn HauMoHanbHbIN NCCReaoBaTeNbCKMN MeaULMHCKMI YHMBepcuteT umenn H.U. Muporosa
Pogorelyy et al., PLOS Biology, 2019



[MpoBeneHbl NpeaKITMHUYECKME UccrenoBaHus
HOBOrO MeToda MOBbLIWEHUSA  OMONOrM4YecKon
9(PPEKTUBHOCTM MPOTOHHOU  Tepanuu ong
nevYeHus ornyxoreBbIX 3abonesaHnK C
npeasapuUTenbHbIM BBeEeHNEM npenapara
apabuHosnguutosnHa (Apall). NokasaHo, 4TO Npwu
obny4yeHMn B MNPUCYTCTBMU rMpenapaTta pPesko
NOBbILLAETCS YyacToTa BO3HUKHOBEHUSA
OBYHUTUEBLIX  (HepenapupyembiX)  pa3pbiBOB
cnupanun OHK. NpoBeneHbl cepun aKCnepnmMeHToB
C MoAenbHbIMU XUBOTHBIMU (MbIlUKM C MPUBUTON
OnyXoJibo MENaHoMbl), noaTeBepauBLUME
CyLLeCTBEHHOE 3aMefSieHne pas3BuUTUA ONyXOoru.

[Tonfly4eH naTeHT Ha Wn30bpeTeHMe HOBOro
MeToOa YyCuUneHust paguaumoHHOro BO3OENCTBUSA
Ha YXMBbIE KNETKN,
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Bpemst mocJie nepeBMBKH ONMYX0JIE€BBIX KJIETOK, CYTKH

KuHeTuka pocTta onyxonu MenaHoMbl y Mbllleid: oonyyeHune

npoToHamu B nuke bparra B ose 10 I'p

O6beANHEHHbIN MHCTUTYT AAepHbIX nccnegoBaHuu, .-k, E.A.KpacasuH v ap.,
MeAWMUMHCKMIA pagnMonornyeckun HayuHbin LeHTp um. A.®. Libiba, ak. A.[.KanpuH v ap.



Ha ocHOBe [OaHHbIX, TMOSfIydEHHbLIX B pe3ynbraTte M3y4YeHUs
METUNNUPOBaAHUA MPOMOTOPHbIX CpG-ocTpoBkoB reHoB MUKPOPHK npu
pake aundHukoB (PA) v pake monodHom >xenesbl (PMXX), Bnepsble
pa3paboTaHbl:

- TeCT-CUCTEMbl MapKepoB, MO3BOMSAKOLWME MPOBOANTL PaHHIOK
OWarHOCTUKY MO BbISABMEHMIO 1-ro n3 4-x MapkepoB W NpeackasbiBaTb
MeTacTasupoBaHne W HebnaronpuATHbIM NporHo3 passutna PA o
METUNINPOBAHUIO 3-X U3 5 MapKepoB U3 CUCTEMBI,

- onTUManbHaa cucTtemMa MapkepoB, nossonswwaga BbiaBNATe PMX
Ha paHHen CcTagum C BbICOKOM YyBCTBUTENbHOCTbO (91%) n
cneumndunyHocTblo (88%), a Takke anbTepHaTUBHASA CUCTEMA MapPKeEPOB C
ncnonb3oBaHMeM KombuHauum 6ernok-kogmpyowmx reHos (APAF1, BAX,
BIM/BCL2L11, DAPK1l) wn reHa MIR-125b-1. OG6HapyxeHune
METUNNPOBaAHNUA  XOTA Obl OOHOrO reHa 93TOM  CUCTEMbl B
nocrieonepaunoHHOM unn OMONCUMHOM MaTepuane [OocTaTodHO And
OTHeceHus obpasua obcrnegyemon nauneHTkn kK PMXK.

HUW o6wen natonorum n natocusnonorum
Filippova EA, et al. Mol Biol. 2019 May-Jun;53(3):421-429.
Braga EA et al. Bull Exp Biol Med. 2019 Dec;168(2):280-284.

Filippova EA et al., Bull Exp Biol Med. 2019;167(1):79-83, MateHT Ne 2703399

HOBbIE CUCTEMblI MAPKEPOB A1 ANUATHOCTUKIA U TMPOIMTHO3A
METACTA3UPOBAHWS PAKA SMMHUKOB 1 PAKA MOJIOYHOW XENE3bI
HA I-Il CTAAUN HA OCHOBE METU/IMPOBAHNA TEHOB MNKPO PHK
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A) ROC-kpuBas cuctembl ans guarHoctukn PA: MIR-124a-1/3, MIR-
129-2, MIR-193a, MIR-107/ -137, AUC = 0.936;

B) ROC-aHanu3 cuctembl 4ns nporHo3a MetactasmpoBaHus PA:
MIR-137, MIR-193a, MIR-1258, MIR-203, MIR-125b-1; AUC = 0.902.
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A) ROC-kpunBas onTuMasnbHON CUCTEMBI ANSt paHHENR AMarHOCTUKM
PMX: MIR-124-1, MIR-125b-1, MIR-129-2, MIR-132, -148a, MIR-
34b/c, MIR-9-3),

B) ROC-kpuBas anbTepHaTUBHOM CUCTEMbI PAHHEN AUArHOCTUKM
PMX B kombuHaumm ¢ 6enok-koaupyrowmmi reHamu (APAF1, BAX,
BIM/BCL2L11, DAPK1) n reHom MIR-125b-1



TECT-CUCTEMA HA OCHOBE
LHNPKYINPYROLWEN B KPOBU OINYXOJIEBOU AHK

\ HAVF
PaspaboTaHa TecT-cucrema ans
ONArHOCTUKM W MOHUTOPWHra acpdek- TIEIRIE D 015 TR R o C eHMPOBAHIA
TUBHOCTU FEYEeHUs] OMyXorei Ha OCHOBE > BanaHue Hanuuna UAHK nocre
yxor B
aHanM3a LlMpKynMpyl'OLL"eM B KpOBM TP53 1090 25  BRAF 72 2 CDH1 1 SMmAD4 39 1 AKT1 36 1
OI‘IyXOJ‘IeBO|7| D,HK (Ll,ﬂ,HK) CucteMa OCHO- GAA3 293 7 RHPNZ 52 L FAMI® 4 1 MBMD2 39 i SEMASA 35 1 Bce naLyeHTs:
PIK3CA 275 i B2m 48 1 ESR1 44 1 CBFB 39 1 ORK3 35 1
BaHaA HaA BbidBJI1ieHUN (bparMeHTOB Llﬂ'HK C APC 175 4 RNE3 48 1 PRPF9 43 1 GNAS 38 1 R 35 1 . i e
COKN2A B6 2 DOOK3 46 1 FBKWZ 41 1 U2ARL 38 1 NRAS M 1 e i

MyTaLl,l/lﬂMl/l, qau—le BCero O6Hapy>KMBaeMbIMM KRAS 85 2 KEAPL 45 1 NRXN3 4L 1 EEFIR2 37 1 SPTAL M : = o e .":‘.;42:23{1!:.‘:::?;2
B Con Mﬂ H bIX O I-I yxon ﬂ X p a3n M L_I H bl X NFE2L2 85 2 RUNXI 45 1 FOXAL 4] 1 RA22 37 1 RPSAPSS 32 1 o . 1

o EGFR B3 2 CTINNBL 45 1 K 40 1 VHL 37 1 5FB1 0 1 é
HO30”OFMM- Co3ﬂaHa naHenb ﬂnﬂ TapreTHorO ERBB2 82 7 TRIMM4E 45 1 CHEKZ 40 1 XM 38 1 T2 2 1 ‘E
CEeKBEHMPOBaHUS 50 reHoB. Ha ocHose PGMs 8L 2 BAX 45 1 MED2 3 1 BMPRZ 36 1 AGVRA 2 1 g
nccriegoBaHugd, Bknovaswero 271 naumeHta | e -

() & OP 6.1, 95% M 3.3-11.2, p<0.001

nocrie paanKaribHoro XNpyprm4eckoro * EaK MOJ1I0OYHOM >Kene3bl -
fIEYEHNS], MOKA3aHO, YTO MPU OTCYTCTBUM | . par morcios cawKm
onyxoneson uJHK B nocneonepaunoHHOM | * Pak noaxenyso4Hou xenesbi OaHoroAn4Han BbkKMBaeMoCTb 6e3

npusHakoB 60s1e3Hu:

0)
neépuoae  TOnbko  y 7,9% nauneHTos B nccneaoBaHme BKAKOYEH 271 NALMEHT, iy o
3aperncTpmpoBaHo nporpeccupoBaHune, KOTOPbIM NPOBeAEHO PajMKalbHOE uAHK (-) - 87%

TOrAa Kak npv ee Hanuuum — y 49%. XNPYPTUHECKOE SIEHEHNE uAHK (+) - 57%

HaumMoHanbHbIN MeaULMHCKUWA nccneaoBaTenbCKMM LIeHTP oHkonorun uMm. H.H.bnoxuxa
Mikhail Fedyanin, et al. J Clin Oncol 38: 2020 (3559).



[MlokazaHo, 4TO 6enKoBO-yrNeBOAHbLIN
MOJSTEKYNAPHbIN brnomapkep [ekopuH
CIYXXWUT rokasaTenem nporHo3a TeYyeHud
rmmobnacTtomMbl, M onpegeneH noTeHuuarn
ero NpMMeHeHUs1 B KITMHUYECKOW NpaKkTUKe.
YCTaHOoBIEHO, 4yTO NOBbILLEHHAd
9Kcnpeccuss Mapkepa CBUOETESNIbCTBYET O
HebnaronpmaTHOM MPOrHo3e 3aboneBaHus,
a YPOBEHb aKcnpeccum aekopuHa
nossongder onpenennTb Hanbornee
ONMTUMarbHYI0 cTpaTteruio rneveHus
nauneHToB ¢ rnuodbnactomon. AHanma
YPOBHA  3KCMpeccun [LeKopuHa  MOXHO
npoBoanTb Ha 0ase  CyLIEeCTBYIOLLEN
KITMHNYECKON NHMPPACTPYKTYPbl NPU HUIKNX
JoMHaHCOBbLIX 3aTpaTax.
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AEKOPUH - HOBbIA MPOrHOCTUYECKUN BMOMAPKEP
NMPOIMHO3A PA3BUTUA TTNUOBNACTOMBI

dkcnpeccusn
pPasnnUYHbIX
NPOTEOrNMKaHOB B
onyxonu Nay1eHToB
¢ rnuobnactomon
BbIKMBaeMOCTbH
b6onblue U MeHbLue,
yem 12 mecsiueB

BbixuBaemoctb
NauWeHToB C
rmuodnacTomom B
3aBUCUMOCTH OT
YPOBHS aKcnpeccuu
AEeKOpUHa

BHeopexue nporHocTuyeckoro buomapkepa JEKOPUH B knuHnyeckyto
NPaKTUKY NPU OMarHocTuke rnnobnacTomMbl NO3BOUT ONTUMIU3MPOBATL U
NepcoHannM3npoBaThb TaKTUKY NEYEHUs NauUeHTOB, NOBBLICUTb KAYECTBO UX
KM3HW U €€ NMPOAOSIKUTESNIBHOCT

®UL dpyHaameHTanbHOWN U TPAHCNALNOHHOU MeAULMHDI

Tsidulko AY, at al. Cell and Tissue Research. 2019 Nov. 26.



PaspaboTtaHbl  ©GUoceHcopsl ang
nHavkaumm 6enka VP40 Bupyca 3b6ona
NyTéM BbISIBITIEHUS ero NMMYHHbIX
KOMMJ1eKCOoB co cneyndunyHbIMA
MOHOKNOHanbHbIMKM  aHTuTenamm (MCA).
[lokaszaHO, 4TO peakums cneyndonyHoro
B3anmoaenctena VP40 n MCA paét bonee
BbIPaXXEHHbIA  OTKMWUK  CEHCOPOB, 4YeM
npsmaa agcopouma VP40 unu aHTUTEN Ha
nx noBepxHocTb. ObpaszoBaHmMe KOMMNIEKCOB
aHTUreH - aHTUTeNno BeOET K HaKOoMMeHUHo
OoTpUUaTENLHOrO 3apsga Ha MNOBEPXHOCTU
ceHcopoB. MHauKauma bernka n KoMnnekcoB
benok - aHTUTEeNno OCYLIECTBIISIETCA B
peansHOM MacwTabe BpemeHn (~200-300 ¢
Ha npooy).

RE

OTKNUK  ceHcopa Ha nocneno-
BaTenbHoe HaHeceHune VP-40,
MOHOKJIOHAlNIbHbIX aHTUTen, C-
aHTUTeNn n UX cMmecu B bydepHOM
pacTtBope PBS. BennunHa otknuka
gocturaetr 70% pna cmecu VP-
40/MCA 3a cuyet c¢opmupoBaHus
KOMMJIEKCOB aHTUreH-aHTUTEeno.

UPI um. Pxanosa CO PAH, UBMX nm. Opexosuda PAH, T'HL «BekTop»
[eHepanoB B.M., u gp., ABTomeTpus, 2019, T.55, Ne6, C.102.
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HAHOTPAH3UNCTOPHbLIE CEHCOPbI
ANA AETEKTUPOBAHUNA BUPYCOB
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[MpennoxeH HOBbIW MeTo
neyeHna  apmMakope3ncTeHTHOM
aenpeccuu Ha OCHOBE
HaBUrauMOHHOW PUTMUYECKOWN
TpaHCKpaHManbHom MarHUTHOW
CTUMYNALMN (pTMCO). OH
3aKkn4yaeTcs B MepcoHanMsaunm
noabopa MULLEHU ans
CTUMYNALMM C MOMOLLLK OLEHKN
NHONBUOYaANbHbIX N3MEHEHNI
dyHKUMOHASIbHON KOHHEKTUBHOCTH
Mo3ra. HoBbih MeTod no3BonseT
OOCTUYb  KITMHUYECKU 3Ha4YnMMmoro
adopekTta B Bonee paHHUE CPOKU
NO CPaBHEHUIO CO CTaHOapTHOWN
pTMC - B 2 pasa 6bicTpee
(Ha 10-m wn 20-mM ceaHce,
COOTBETCTBEHHO).

Hayu4HbIn LeHTp HeBponoruu

HOBbIW noaxoa K AE4EHUKO AENPECCUN:

HABUTAUNOHHAA TPAHCKPAHUAJIBHAA MATHUTHAA CTUMYAAUUNA (pTMC) C MUHAUBUAYAJIbHbBIM
nogsopPomM MULLEHU NO AAHHBIM OYHKLMOHAJIBHOMN KOHHEKTUBHOCTU MO3lrA

(p<0,05)
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[Jenpeccus [0 NeYeHus: Hopma nocne Kypca
[Monck muwenn ana pTMC no FMNEPKOHHEKTUBHOCTD NnobHO-TeMeHHas pTMC: )
naHHbIM MPT 1 KOHHEKTUBHOCTM  cybreHyanbHoOM obnacTu CeTb NOKOA HOPManu3aLma CeA3En

KoHTponupyemoe uccnepoBaHue HasurauuoHHon pTMC no cpaBHEHMIO C PYTUHHOW
(BbIOOP MULWIEHN CTaHAAPTHLIM CNOCOOOM — 5 CM Knepeau oT «ropsiyen Toukn» APB):

v [locTOBEpHOE YMEHbLUEHWE BbIPAXEHHOCTU AEnpecCUBHOrO 3nu3oga (no wkane
baka)

v JdhdekT HacTynaeT B 2 pasa 6ictpee (yxe nocne 10 ceccuit) (p<0,05)

[Mongawesa A.I' v gp. Hesponorusi, Hemponcuxuatpus, ncuxocomatuka. 2019;11(4):44-50.



PaspaboTtaHa n BHeApeHa B KITMHUYECKYHO
NPaKTUKY HOBasl XMpypruiyeckasi TEXHONorma B
fleYeHnn paccrioeHna aopTbl C MOMOLLBIO
rMopuaHOro npote3a C MeHsilowenca o
ONnHe paguanbHOM CUMOW CTeHT-rpadpra u
HUTUHOMOBbLIX  KOPOH,  obecrneynBaroLLnX
Kapkac npote3a («Msarkmin xo60T CrioHa»).
[MpeactaBneH HaYanbHbIN onbIT
nMmnraHTauyum donee 20 NpoTE30B C HyrneBou
netanbHOCTbID W OTCYTCTBMEM  aopToO-
accoUMMpPOBaHHbBIX OCMOXHEHUN N NOBTOPHbIX
BMeELLIATESNbCTB.

CTOMMOCTb  XMPYPrn4yeckom TEXHOMNornm
CHMKeHa B 4 pasa B CpaBHEHUU C
NCMNOSIb30BaHNEM XXECTKMX aHanoroB. [JaHHbIN
NpoTe3 3aperucTpupoBaH W OOCTYNEeH K
nmnnaHTauum B PO,

PHU xupyprumn um. akagemuka b.B. MeTpoBckoro
yn.-k. 3.P.Hapusax 3.P,, ak. HO.B. benos
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HOBbBIE COPTA UTUBPU bl B PACTEHUEBOACTBE

Copt 03MMOM MSKOW ] Mbpng  caxapHowu CBEKIbl
nweHuubl Ynbtpa 11), ynbTpa St PYBUH - opHopoCTKOBbIN
cKkopocnenbii. CospeBaHue K AMNNONAHBIA,  Ha  CTEPUIbHON
npoucxoauT Ha TpWU Hedenu OCHOBe, YypoxanHocTb 54,3 T/ra,
paHblUEe BCEX O3UMbIX KymnbTyp, caxapuctoctb 17,5%, cbop caxapa
YyTO MO3BONSET B OOMH rofg 9,0 n Gonee T/ra. YctomumB K
nonyyaTb CBEPXCUINbHOE 3epHO LIEpKOCNOpO3y 1 K LiBETYLIHOCTH,
NEHNLBI, a 3aTEM ypoXail Cou cnabo nopaxaetcs KopHeeooM W
UNK KyKypy3bl Ha TOM Xe none. KOPHEBbIMW  THUNAMU.  [MpurogeH
| YpoxaitHocTb 3epHa 10 T/ra, AN CpedHUX W MNO3AHWX CPOKOB

cogepxaHume Oenka - 16%, ybopku. MoTtpebutenu -
KNEWKOBMHbI - 32%, X03A1CTBa KpacHogapckoro,

CTEKIOBUAHOCTb — 99%. CTaBpOI'IOJ'IUbCKOFO Kpaes n
CopT OTNNYAETCS BbLICOKMMM 3aCyXOYCTOMYMBOCTBIO M XapoCTOM- Pocrosckoi obnacty.

KOCTbO,  MOBbLILIEHHOW  3MMOMOPO30CTOMKOCTbIO.  [lokasbiBaeT. PesynbTaT BaxeH AN BOCCTAHOBMEHWSI CUCTEMbI OTEYECTBEHHOIO
UMMYHHOCTb K MbITbHOW [OMIOBHE, BbLICOKO YCTOMYMB K Oypoit| penpodyKTMBHOTO CEMEHOBOACTBA B CIOXMBLLMXCS YCMOBUSIX, KOraa
PXaBUMHE, YMEPEHHO YCTOMYMB K MYYHWUCTOA poOce M KENnToW, OOSbLUIMHCTBO Npeanpudtuii paboTaT ¢ 3apyOexHbIM CEeMEHHbIM
PXaBUMHE, YMEPEHHO BOCMPUUMMYMB K py3aprno3y Konoca v TBEpAOW MaTepuanom.

rONOBHE.

HaunoHanbHbIi ueHTp 3epHa um. .M. JlykoaHenko (KpacHogap)  flepsomaiickan CeNneKUMOHHO-OMbITHAA CTaHUMA CaxapHOW CBEKb
(KpacHopapckuu kpan). 3asBka Ha naTeHT Ne 68441



3O00TEXHUA N BETEPUHAPUNA

3-X nopoaHbIn KpocCc Kyp wmdAcHoro | NMopoaa nepenenoB «OmMckasa»
HanpaBneHus npoaykTMBHOCTW.  [OnNA | MACO-AMYHOro HanpaBneHus

BbiBEeOEHNSA Kpocca ncnonb3oBaHbl | NPOAYKTUBHOCTMW.
3 nopoabl Kyp (BpamaxCyCcCeKCxKOpHULL), BuiBedeHa METOOOM CHOXHOIO
coxpaHsaemble B «['eHeTn4eckon

BOCMNPOU3BOANTENBHOIO CKpEeLLU-
KONMNeKUNM peaKkiX U UCHE3aIoWMX NOPOA | panyg ¢ MCnoNb3oBaHMEM Nopo

Kyp». XapaKTepusyeTcsi BbICOKON XMBOW |  qnonckagy» " «hapaoH».
maccon OGpournepos: B 9 Heaernb XU3HW XapakTepuayeTcs XOpOLLEN
(2520-2530 1), xopowei MSACHOW CKOPO- | f5,1cnocoBreHHOCTbIO K pasnmy-
CnenocTblo. BbIXofd rpyAHbIX W HOXHBLIX | v yoroBusM — cogepkaHus,
Mbill — 35-37%. CoaepxaHue NpoTerHa | goicokumm BOCMPOU3BOAMUTENb-

— - 0
B Msce TPyAHbIX  MBILLIL 23-24 . | HbIMU NokasaTensiMu.
OTnn4aetca  BbLICOKOW  aganTaunMoHHOM
CMOCOBHOCTLIO K CUCTEME COoAepXaHus, Xneaga macca B 6 Hegenb: nepenen 207 r, nepenenka 271 T.

HeTpe6oBaTeNbHOCTHIO K ycrnoBusiM | 7IMLEHOCKOCTb 3a 44 Hepenu - 217 WT., CpeAHecyTOuYHbIe
KOpMNeHus, anCHOCO6ﬂeHHOCTb|'O k | NMPpUPOCTbl MOJOOHAKaAa nepenernoB 3a 42 [OHA XKU3HU
KNMMaTUYeCKUM " TexHonormyeckum | coctaenawT 5,48 I, 3aTpatbl KopMa Ha 1 Kr npupocTa
YCIIOBUSIM  COflepXaHusi, ocobeHHo B | MonodHska - 3,14 k.eq.

ceBepo-3anagHblX permoHax Poccun,

BHWWreHeTnku 1 passefeHns CenbCKOX03AUCTBEHHbIX XNUBOTHbIX Cu6HWUU nTuuesoacTsa - punman «Omckuin AHL»
— domunmnan «®HU BWX um. J1.K. pHcta»  [ateHT Ne 10534 6 nyonukauun. Matent Ne 10132



CosgaHa nepBas oTeYyecTBeHHasd

poboTn3MpoBaHHaa gournbHas yCcTaHOBKaA, KoTopad
obecneumBaeT andpdepeHumpoBaHHOE
BbldavBaHME, MOHUTOPUHI Ka4yecTBa MOSiOKa B
NOTOKE U KOHTPOSib (PU3NONOrMYECKOro COCTOSIHUS
XUBOTHBbIX:

NOBbLILLUEHME TMPOMNYCKHOM CNOCOOHOCTM Ha 1
MeCTO 00 9 ronos B 4ac;

NoBbILLEHUE CPOKOB XO3ANCTBEHHOIO
MCNOSMb30BaHUS XXUBOTHbIX A0 4-5 nakTauuu;
CHMXeHne 3aboneBaeMoCT KOPOB MacTUTOM Ha
25-30%;

CHWXXeHWe CTOMMOCTU B 5-6 pa3 Nno cpaBHEHUIO C
MMMNOPTHLIMW aHanoramu,

COKpalleHne nsgepxek npoussoacrtea Ha 35-
40%.

®epnepanbHbIA Hay4YHbIN arpouHXeHepHbIn LeHTp BUM

PWHL| 44 ctatbu, 4 ctatbn B Scopus. MateHTbl Ne 2673726, 2653881, 2688830.
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~ b HALMOHA/IbHBIV JOK/IAA
Gt «[/IOBANBbHBIV KJIMMAT U MOYBEHHBIV MOKPOB POCCUM»

N

Ony6bnukoBaH |l TOM HauyuoHanbHOro Aoknaga
"MobanbHbl KNMMaT N MOYBEHHbLIM NokpoB Poccun",
NOCBALLEHHbIW npobnemam OnyCTbIHMBAHUA n
aerpagauum 3eMerb, WHCTUTYLUNOHaNbHbIM,
NHPPACTPYKTYPHBIM N TEXHOSOTMYECKMM  Mepam
apgantauun. OTpaxeHbl:

" MEXaHM3Mbl YynpaBfieHNs1 pUcKamm OMnyCTbIHUBAHUS,
gerpagaumn 3eMenb B LENsX YCTOMYMBOro pasBUTUS

N BbINOMHEHUA MEXAYHAPOOHbIX 00A3aTeENbLCTB : oA TPy o

CTpaHbI; T Lt R o
» cueHapwuu gerpagaummn semens Poccuu; 50 : R e oL o '
" OUEHKa (UHAHCOBbIX W  MHCTUTYLMOHAIbHbIX saiose i N R i

MEXaHM3MOB  pelleHnst npobnem  gerpagaumm R o BT AL CE

3eMenb N ONyCTbIHUBaHUS; o ' " R -
" aHanu3 NepcrnekTuB 3eMerNbHOro pbiHKAa Mpu pasHbIX

cueHapusax yrnpasrieHUs1 3eMerbHbIMU pecypcamu;
" epeyeHb NepenoBbiX MPakTUK, dyHOAAMEHTaNbHbIX

n NpUKNagHbIX Hay4HO-MccrnegoBaTesIbCKUX . e

NPUOPUTETOB. &~

MexBeaoMCTBEHHbIN 3KcnepTHbIN CoBeT BO rnase ¢ MoyBeHHbIM MHCTUTYTOM UM. B.B. [lokyyaeBa
U nHcTuTyTOM reorpadum PAH (104 cneuymanucTa n3 26 opraHnsaumui) 57






GOPMNPOBAHUE COLI,I/IAJ'IbHOI7I PEAJIBHOCTMW:
TEXHOJIOMNMYECKUE Bbl3OBHI

N

NccnepoBaHo Bo3genctene UWHAPOPMAUMOHHbBIX TEXHOMOrMm Ha MoAaenu

COLMAnbHON  OpraHM3aLUMM M COLMAnbHO-3KOHOMUYECKME  NpOLECcChbl. Ly e T&”}W: .
[lokaszaHo, 4TO uUMdpoBU3aLNA, pacKpbiBada nepen 4YerioBe4ecTBOM HOBble [Purs DRt "

BO3MOXHOCTM  BblOOpa  BapuaHTOB  00y4eHuUsi,  npodpeccnoHanbHOM
peanusaumn, CcrnocoboB rneyeHnss U pekpeauun, OOHOBPEMEHHO HeceT U
cepbe3Hble BbI30Bbl, OKa3blBasiCb MEXaHM3MOM «CBOpaYMBaHUSA» CUCTEMbI
MMWPOYCTPOMCTBA, OCHOBAHHOM Ha MNOCTOSAHHOM pPOCTEe MaTepuarnbHOro
noTpebneHnsi. PackpbIT NpoLecc COKpalleHUsl cripoca Ha Tpyd B YCNOBUAX
BbICOKOTEXHOMOIMMYHON  OKOHOMMKW,  YCUITMBAIOLLIETO HaMps>KeHHOCTb B
CErMeHTe HU3KO- U cpeaHekBannduumMpoBaHHOIoO Tpyda, C HeusbeXHOCTbHo
TpebyoLlero nepecmMoTpa NPMHUMNOB OpraHM3aunn BCEN coumanbHon cdepsbl.
[Toka3aHo, Kak HoBble Obpa3soBaTeribHbIE TEXHOMOMMN BeayT K doparmMeHTaumnm
obpasoBaTtefnibHOro npoctpaHctBa (OT npodeccun K  KOMMETEHUUSM).
PaspaboTaHbl pekomeHgauum B obnactm ontumusaumm ynpasreH4YeCKNX
peweHnn B cdepe couuarnbHOro perynupoBaHus, yduTbiBalOLME HOBbIE
PUCKMN.

UHCTUTYT MMPOBON 3KOHOMMUKU U MeXAYHaPOAHbIX oTHOWeHu PAH
Mororpacous E.C.Canosasi, B.A.CayTkuHa, A.P. 3eHkoB A.P. ®opmupoBaH1e HOBOM COLMarbHON PearnbHOCTU: TEXHONMOMNYECKUE BbI3OBbI. -



[okazaHo, 4yTOo ansa cbanaHCcUpoBaHHOINO MNPOCTPAHCTBEHHOIO
pasButua Tepputopun AsmaTtckonm 4vactu Poccum Heobxoauma
peanusauma KoMmmnsiekca TrMpoeKkToB MO pasBUTUIO  MOPCKOU
NOPTOBOM  MHAPACTPYKTYpPbl  ApPKTMYECKOM 30HbI PO
obHOBMNeHne wn pacwupeHne wMopckoro dnota. CeBepHbIN
MOPCKOW NyTb WrpaeT posib CBA3YHOLIEro 3BeHa U BbICTyMaeT
KaHanom rOPN30oHTanNbLHON NHTErpaumnm NPOEKTOB B
CyLLeCTBylOLLME NPOMbILLIEHHO-NOMMCTNYECKNE LLeMOYKM.
O6ocHOBaHO, 4YTO WHMPPACTPYKTypHOE pasButme  ApPKTUKK
caenaet peHTabenbHbIM 3anyck psagda  KPYMHbIX  PEeCcypCHbIX
NHBECTULIMOHHbIX NPOEKTOB, CNOCODHbIX reHepupoBaTb
3HauuTenbHble  rpy3ornoTtokn.  CoBOKYMNHbIN  3dopekT  oT
obecneveHna wmepuanoHanbHon cBaA3HocT Cesepa u HOra
3aKnovaeTca B YONMMHEHMW LENOYKM co3faHust gobasBneHHOU
CTOMMOCTU Ha Tepputopum Poccuu, 3anycke MyrnbsTUNIMKaTUBHbIX
9oeKTOB OT peanusaumm pPecypcCHbIX NPOEKTOB APKTUKU N UX
NpOCTpaHCTBEHHOW ANddy3un.

NMEPCMEKTUBbI PA3BUTUA MOPCKOW NMOPTOBOW
NMHOPACTPYKTYPbl APKTUYECKOW 30HbI PO
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WHBeCTULMOHHbIE NPOEKTbI
B ApKTnyeckoun 3oHe PP

WHCTUTYT 3KOHOMMKM 1 opraHn3auum npomblwneHHoro npoussoactsa CO PAH

ak. Kptokos B.A., un.-k. Cycnos H./., o.3.H. Tokapes A.H., k.3.H. lLmaT B.B.



NccnepoBaHo doopmumpoBaHue coumanbHon anutel Poccun B
nepson nonosuHe XVII B. Ha ocHoBe apxuBHOro marepuana

npoaHanu3npoBaHo HEeCKOIbKO TbiCAY buorpadum
npeacraButenen Tak HasbiBaemoro [ocypnapeBa [OBopa Luaps
Muxanna ®egoposunya. [TfpocnexeH npouecc YKpensieHnd

camoaep>XaBHOW BNacTn, 4TO ObIIO OQHOW U3 BaXXHEMLIMX 3aaad
NO NPeoaoreHno rocyadapCTBEHHOro Kpnamca CMyTHOro BpeMeHMN.
bopbba camogepxkaBuss M apuctokpatum B Poccum nepsomn
nonoBuHbl XVII B. npegcrtaBneHa Ha wMaTepuane MHOXeCTBa
KOHKPETHbIX aAMUHUCTPATMBHbLIX MEPONpPUATUMA N KOSNU3UN
NPMOBOPHON XN3HWU. [loKa3aHO, YTO co3gaHHasi HOBOW ANHACTMEN
counarnbHas anuTta BO MHOIOM OTNnM4yanachb OT NpefLllecTBYoLLEeN
anoxu, a Poccna XVII B. npeacrasnana cobon Ka4eCTBEHHO NHOE
rocygapcrBeHHoe obpasoBaHWME MO CPaBHEHUID C [OEpXKaBOW
MOCKOBCKUX PropuKoBu4en.

WUHcTtutyT ncropum PAH (CI16)

O®OPMNPOBAHUE COLI,I/IAJ'IbHOI7I 3J/INTbl POCCUU
B NMEPBOU MNMOJIOBAHE XVII B.

POCCUMCKASI AKAJIEMUSI HAYK

Cankr-IleTepOyprekuit HHCTUTYT MCTOPHM

A. Il ITaBnos

AYMHBIE I KOMHATHBIE JTIO[IU
IIAPSI MUXAWMIIA POMAHOBA:
ITPOCOITIOTPA®UMYECKOE UCCJIEJJOBAHUE
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MoHorpacpus A. T1. INaBnosa «[ymHble 1 kKOMHaTHbIe moau Laps Muxanna PomaHoBa: npoconorpauyeckoe nccrnegoBaHme
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Co3pnaH «JIMHIBUCTUYECKUIN aTnac BErccKoro
A3blKay, XapakTepusyrLmn COBPEMEHHOE
COCTOSIHME fA3blka OOHOro U3 Masrio4YUCIIEHHbIX
HapogoB OUHHO-YrOpPCKOW CEMbMU U €r0 MECTO B
NpndanTUUCKO-(PUHCKOM  KOHTUHYYME. OH AMHTBHCTIMECKHiT
BkntovaeT 150 nNMHrBUCTUYECKUX KapT, KOTOpble ATAAC
OEMOHCTPUPYIOT  apearnbHylo  AUCTpUBYLmMio RS
BEMNCCKUX A3bIKOBbIX sABNeHnn. C npueBneyYeHnem
TONOHMMWYECKUX  MaTepuanoBs npeanoxeHa
PEKOHCTPYKUMA BErCCKOW NCTOPUYECKON
Tepputopun. CosgaHme Atnaca 3HauYUTESbHO
yrnyonaeTr ypoBeHb WCCIiegoBaHUS BEMNCCKOro
A3blka,  OTNMYaloLLErocs 3HaYNTENBLHOW
cneundmkon B npnbanTUmncko-MHCKOM Mupe.

UmeHOBaHUsA cBOEro A3blKa
UHcTuTyT A3bIKa, NnuTepatypbl U nctopumn Kapenbckoro Hay4yHoro ueHtpa PAH




ONNOCODPCKAA MbIC/Ib POCCU
BO BTOPOU MOJIOBUHE XX BEKA

[MpenoctaBneH cucrtemMatnyeckum ob30p COBETCKOW punocoum
BTOpPOW NOMOBUHbLI XX B., PEKOHCTPyMpylWmMn passutue
nogfnHHoOW domunocodckon Mblicim KoHua 1950- Hayana 1990-x rr.
B doyHoameHTanbHOM aHrmoA3bl4HOM M3gaHUK, NOAroTOBIEHHOM
noa pykosoactsoM akag. B.A.Jlektopckoro, npoaHannsmpoBaHbl
Tpyabl Apkux mbicnutenen (3.B.nbeHkosa, I.I1.lLeaposunukoro,
IO.M.Jlotmana, M.K.Mamapgawsunu, A.A.3nHOBbEBA), KOTOpPbIE
BUaenn B ounocodpun cpencrtso pedpopmMmpoBaHma couunarbHOm B Puosormicas
N UHTENNEKTyanbHOW XN3HW. [aBHOe 3Ha4yeHue OaHHoro Tpyada
3aKI04YaeTca B BbICTpanBaHUN CBA3EN MeXOy OTe4YeCTBEHHOMN U
MunpoBon domunocodpuren n peabmunmtaumm coBeTckom unocopum
BTOPOW MNOMOBUHbI XX B. Kak MOSHOMPAaBHOro atarna pasBuTUd

0TeYeCTBEHHON PNIOCOCKON MbICIIN.

UHctutyT dpunococpum PAH
Philosophical Thought in Russia in the Second Half of the 20th Century.
Edited by V. Lektorsky and M. Bykova. Bloomsbury Academic, 2019



3/IEKTPOHHbIN PECYPC ’
«AKAZJEMUYECKUE COBPAHUSA COYMHEHUI
NYLWKWUHCKOrO AOMA»

Co3gaH 9neKkTPOoHHLIN pecypc «Akagemumdeckue cobpaHusd
COuMHEHUW»  Www.russian-literature.org, OCHOBaHHbIN Ha
Martepuane Hay4yHO MOArOTOBMIEHHbIX  KOMMEHTUPOBAHHbIX 3
cobpaHMM  COYMHEHWM  KIMACCUKOB  PYCCKOW  nuUTepaTypbl,
BbINYLWEHHbIX B OCHOBHOM B WHCTUTYTE pyCcCKOM nuTepaTtypbl B
nepuop ¢ 1930-x IT. N0 HacTosLee BpeMs.

AkagemMmuyeckmne cobpaHusa COUYMHEHMW OnNpeadensiT HOBOE
KadyeCcTBO ObITOBaHMUSA KITACCUYECKMX TEKCTOB, MHOIOKpPaTHO
YCUINBAIOT UX BIIUSAHWE Ha OTEYECTBEHHYH U MUPOBYIO KYyNbTYpY.
OTO BO3ENCTBME MOTEHUMANbHO paclumpsaeTcsd, Korga cobpaHue AR —
nyGnukyeTca B 3MeKTPOHHOW Bepcuu. Ha caiTe www.russian- |
literature.org npencTtasneHbl 16 cobpaHuii CouMHEHWU (Bcero |
okono 160 TomoB) B.[.benuHckoro, H.B. Torona, ©&.M.
[locToeBckoro, B.B.KanHucra, M.HO.JlepmoHTOBA, H.A.
HekpacoBa, ®. [llpokonosuya, A.C. lNywkuHa, A.H.Paguwesa,
M.E.CanTtbeikoBa-leaopuHa, WN.C.TypreHeBa. CosgaHue pecypca
cTano 3HauYuTesrbHbIM BKMagoM B (popMmpoBaHWE 31EKTPOHHOM
NHPOPMaLIMOHHON Cpeabl NO PYCCKOWM CIIOBECHOCTMW.
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WUHcTutyT pycckon nutepatypbl PAH (MywkuHckuin [lom)






