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MATEMATUYECKUE HAYKH



Pabota OTHOCUTCA K MCCAEAOBaAHUIO KAAcCUPUKaLUU
CUCTEM aKCUOM, HeobXoAUMBbIX AN POPMANBHOIO NOCTPOEHUSA
MaTtemMmaTuyeckux Teopun. Mpen anrebpanuyeckoro noaxopa K
TaKoW KnaccupuKauuu Bo3HUKAM B Hauane 2000-x ropos. B ux
OCHOBE AeXaT AaneKo uayline o0606ueHna U3BECTHbIX TeopeMm
Fépens o HenonHoTe. KAoueBYO poAb UrpatoT anrebpaunueckue
CTPYKTYpPbl, BO3HUKAalOLLUE Ha MHOXecCcTBaX BblCKa3blBaHWUM
TOr0O UAU UHOro ¢opmManbHOro fAsbika. OAHAKO NPUMEHEHUE
TakKUX METOAOB A0 CUX NOpP OrpaHUYUBaANOCb OTHOCUTEAbLHO
chabbiMM  cucTEMAMKU  aKCMOM  apuUPMETUKU HaTypaAbHbIX
YUCEA.

3mm METOAbI aBTopamMmu pacnpocTpaHeHbI Ha
cylecTBeHHO bonee LUIMPOKUU KhaCC aKCUOMATUUYECKUX TEOPUM,
B KOTOpbIX, B TOM 4YUCAE, MOryT ObiTb AOKa3aHbl OCHOBHble
TeopeMbl MaTeMaTUUYeCKOro aHaamsa (Tak Ha3blBaemble
npeAMKatTuBHble TEOpUU, XapakTepuslyemble 3PPEKTUBHbLIMM
BMOAHE YNOPAAOYEHHbIMU CTPYKTYpaMu, He MPEeBOCXOAALLUMMU
rpaHuubl, U3BECTHOU Kak oparMHan PedepmaHa-LLrotTe I).

MaTtematnuyeckun MHcTUTYT UM. B.A. Cteknosa PAH
(axapemuk PAH beknemuwes J1.1., K.¢p.-M.H. Naxomos ®.H.)

ANFEBPbl PEOAEKCUU ANA NTPEAUKATUBHbIX PACLUMPEHUNA
APUOMETUKU NEAHO

Busyanusauus opauHanoB npeanKaTMBHbIX TEOPUN

My6nukauus:
Lev D. Beklemishev, Fedor N. Pakhomov // Ann. Pure Appl. Logic, 173:5 (2022), 103093, 41 pp.



Pa3spabotaH HOBbIN METOA PEKOHCTPYKLMUMU
INEKTPUUYECKOU (PYHKLMOHAABHOU CTPYKTYpbl TeAa
yenoBEKA NO AAHHbIM HEWHBA3UBHbIX MarHUTHbIX
U3MEpPEHUM.

C nomoublo CYNnepKOMMbIOTEPOB BbIUYUCAAETCA
NPOCTPAHCTBEHHOE pacnpeAeneHue 3INeMEHTapPHbIX
UCTOYHUKOB B pa3AMUHbIX OpraHax U TKaHsx. Bnepsbie
NMOAYYEHO pa3aeneHue NOAHOM MarHuTHOM
3HuedanorpamMmbl Ha  CUrHanA, NPOM3BOAUMbIN
MO3roM, U LUYM, NPOU3BOAUMBIN GUIUONOTUUECKUMM
UCTOYHUKAMU BHE MO3ra, BbIMOAHEHA UAEHTUPUKALMSA
3TUX UCTOUYHUKOB.

Pe3ynbTaT OTKpbIBAET HOBbIE BO3MOXXHOCTU ANA
AWArHOCTUKM.

PASAEAEHUE SHUEDPAAOINPAMMbBI HA CUTHAA OT MO3TA
U ®USUONOTUYECKUMN LLIYM, UAEHTUDUKALIUA EFTO UCTOYHUKOB

®YHKUMOHabHbIE TOMOrpPaMMmbl
MO3ra 1 BHEMO3rOBbIX NCTOYHMKOB
A, B - Bug cnesa

C, D - By cnepeau

YcnoeHble 0603Ha4YEHUA:

NC - nonocTb HOCAa;

OC - poToBas nNonocTb U A3bIK;
La — ropTtaHb;

Np — HOCOrnoTKa;

S — ckanbn;

Nm — MblLLbI Wew

. My6nukauus:
WHCTUTYT npuknagHon matemaTtukn um. M.B. Ken.quuga PAH Llinas R.R., Rykunov S.D., Walton K.D., Boyko A.l., Ustinin M.N. // Frontiers in Neural Circuits. 2022.
(A.¢p.-m.H. YcTuHu M.H., k.¢p.-M.H. PbikyHoB C.[1., Boitko A.U.) 16:834434. doi: 10.3389/fncir.2022.834434



CUCTEMA NMPOrHO3UPOBAHUA KAUMATUYECKUX AHOMAAWUU
HA CPOK OT 1 AO 5 AET

Ha ocHoBe mopenn KaMmarta
MBM PAH cospaHa nepBas B
Poccun cuctema nporHo3MpoBaHus
aHOMaAUK KAMMaTa Ha CpoK oT 1 po
5 ner. Cucrtema yuuTbiBaeT Kak
HayaAbHO€ COCTOsIHMEe aTMocdepbl,
OKeaHa, Kpuocdepbl U MNOUBbI, TaK U
U3MEHEeHUe BHELIHUX BO3AEUCTBUM
Ha KAMMaTUUYECKYO cuctemy.
TectupoBaHue cUCTEMbI NOKa3ano
ajeKBaTHoe BOCMpOU3BEAEHUE
aHomanmM 1980-2021 rr., no
KayecTBy conocrtaBumoe c
3apy6eXXHbIMWU aHaNOraMM.
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CucTeMa cO3AaHa C  LEAbIO  ONepaTUBHOrO Axomanuv naBnenuns Ha yposHe mops (rf1a) B 2020r. no oTHoweHwIo K cpeaHemy 3a 1980-2014r.
eXEeroaHoro GopMMPOBaHUSA MPOrHO30B Ha CPOK OT 1 A0 NO AaHHbLIM NPOrHOCTUYECKON cMcTeMbl npu cTapTe ¢ 1 HoAGpA 2019r. (cneBa) M N0 AaHHLIM

5 AeT AnA Mcnonb3oBaHuA B fuapomeTueHTpe Poccum. HabnioaeHun (cnpasa). KoadhdpuumeHT npocTpaHCTBEHHOW KOPPENALUKU MeXAy 3TUMU NONAMU
paBeH 0.57

WHcTutyT BoluMCnuTensHon matematumkm um. I.1. Mapuyka PAH My6nukaums:
(BopobnbeBa B.B., a.¢.-m.H. Bonoguu E.M., a.cp.-M.H. TpuuyH A.C., Bopo6besa B.B., BonoauH E.M., I'puuyH A.C., Tapacesud M.A. // MeTeopororus v ruaponorus, 2023.
TapaceBuy M.A.)



Pa3spabotaHbl ¢yHAaMEHTaAbHble METOAbl U NPOrpamMmMHble
WHCTPYMEHTbI ANl MOAEAMPOBAHUA U BepUPUKALUU CPEACTB
3awutbl  UHPopmMauMu B 06AauHbIX cpepax. PaspaboTku
6a3upyloTcA  Ha  HOBEUWUX  TEXHOAOTMAX  (roMmomopdHoe
wudpoBaHue, rnybokas Bepudukauusa 7] Bepudukauus
KpuntorpadpuyeCKUx MNpPOTOKOAOB nMepepayn UHOOpMauUHU), uUTO
NO3BOAMAO Ha NOPAAOK YBEAUUUTb CKOPOCTb KOAUPOBAHUA U
AE€KOAUPOBaHUA, B 2-3 pa3a NOBbICUTb NPOLLEHT 0OHapy>XUBaeMbIX
U UcnpaBAEMbIX OWIUOOK, Ha ABa NOpPAAKA COKpaTUTb pasmMepbl
aHAAM3UPYEMBbLIX  CTPYKTYP, UTO KPUTUUYECKU BaAXHO AAA
NMPOMbILLUAEHHbIX MPOTOKOAOB.

Pe3ynbTatbl obecneunBalOT NPOTUBOAEUCTBUE  MOAHOMY
CNEKTPY KNbepyrpos3 Ha cTapuAX XpaHeHus, nepepayun U o6paboTku
WHPOpMaLUM B pacnpepeneHHbiXx CcUcTemax, BKAUYasa web-
CEPBUCDHI, LEHTPbl 06paboOTKM AaHHbLIX U cepBUCbl 0OAAUHbIX
BbluMcAeHUU. TporpammHble cpeacTBa npowAu anpobauuto B AO
«N\abopartopusa Kacnepckoro», MK «Astra Linux», 000 «baszanbt CI0O»,
®AY JTocHUAUAC.

UHcTUTYT cuctemHoro nporpammupoBanus um. B.MN. UBanHukosa PAH
(nop pykoBoacTBoM akagemuka PAH A.U. ABeTucsiHa)

KOMMAEKC METOAOB MOAEAMPOBAHUA U BEPUDUKALIUA CPEACTB 3ALLUTDI
UHOOPMALIUU B OBAAYHDbIX CPEAAX

HegosepenHaa
obnayHas cpega
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Cxema peanu3aumm o6padboTkm 3awmdpoBaHHbIX AaHHbIX
B HelOBEPEHHOW 001a4yHON cpede Npy MCNOMNb30BaHUM
romomopdHoro wudposaHua

My6nukaumm:

N.V. Yevtushenko, V.V. Kuliamin, N. Kushik // Softw. Qual. J. 30(1): 161-180 (2022).

A. Tchernykh, R.M. Canosa-Reyes, J.M. Cortés-Mendoza, B. Pulido-Gaytan, R. Rivera-Rodriguez, J.E.
Lozano-Rizk, E.R. Concepcion-Morales, H.E. Castro Barrera, C.J. Barrios-Hernandez, F. Medrano-Jaimes,
A. Avetisyan, M. Babenko, A.Yu. Drozdov // PLoS ONE. 2022. Vol. 17(1): €0261856.



Pa3zpabotaHbl MOAEAb W aAATOPUTMbI
CKBO3HOIo0 cuyeTta 3apoXXAEHUA, pa3BUTUA WU
BETBAEHUA YCTAAOCTHbIX KBa3UTPELLUH.

Pe3ynAbTaTtbl MateMaTUyecKoro MoAEAU-
poBaHUA (puUC.) NOKasaAu BOCNPOU3BEAEHUE
3KcnepuMeHTaAbHO Habaopaemoro addekTa
CMEHbl TUNA 3apPOAMBLUEUCH KBA3UTPELUMUHDI
npuU U3AOME UAU BETBAEHWUU TPAEKTOPUU ee
pa3BuTUA (Z- U X-ob6pasHble KBa3UTPELLUHDI).

MpomoaeAnpoBaHbl npoueccobl
3apoOXAEHMA U pas3BUTUA  YCTAAOCTHbIX
KBasUTpelWwMH B nMpouecce 3KCNAyatauuu
3NeMEHTa Komnpeccopa ras3oTypbuHHOro
ABUraTensl - AMCKa C AONaTkou Noa AEUCTBUEM
LLeHTPOOEXHbIX 7 aspoAMHAMMUUYECKUX
Harpy3ok. [ToAnyuyeHHble pe3yAbTaTbl NOKa3anu
peaAnCTUUHbIE OLEHKU AOArOBEYHOCTHU
3KcnAyaTauuu peanbHbIX 3AEMEHTOB
aBUALMOHHbIX KOHCTPYKLUM.

MYABTUPEXXUMHAA MOAEAb U AATOPUTMbl CKBO3HOIO CHETA
3APOXAEHUA, PASBBUTUA U BETBAEHUA YCTAANOCTHbIX KBASUTPELLUH

Pe3ynbTaTbl Y4CNEHHOrO MOAENMPOBaHUS Pa3BUTUSA YCTaNOCTHON TPELMHbI:
a) Npy NOBePXHOCTHOM 3apoXAeHum (Z-TpewuHa), 6) npyu NOANOBEPXHOCTHOM 3apoXKAeHUM (X-TpeLumHa)

WHcTuTyT aBTOMaTU3auumm npoektupoBaHua PAH
(A.¢.-m.H. N.C. HuKknTHH, K.T.H. A.[l. HUKUTKH)

My6nukauum:
Nikitin I.S., Nikitin A.D. // Computer Research and Modeling. 2022. Vol. 14. No. 4. Pp. 871-883.
Shanyavskiy A.A., Nikitin I.S., Nikitin A.D. // Fatigue Fracture Eng Mater Struct. 2023. Vol. 46. No 2.



Mapuam Mwup3axaHu, naypeat npemun dunpca 2014
ropa, MnocTaBUAQ BOMPOC: KaK BbIASIAMT  CAyYahHas
MHOrOKOMIMNOHEHTHas KpuBas (MyAbTUKpPUBaS) Ha
NOBEPXHOCTU C BOABLUMM YUCAOM PyyeK? APYruMu CAOBaAMM,
CAyYyauHbIM o06pa3omMm Hapucyem Ha MOBEpPXHOCTU C g
pyykamu n 3aMKHYTbIX KPUBbIX, KOTOpble HE nepeceKatoT
camu ceba v He nepecekaroTca Apyr ¢ apyrom. Kakosa
BEPOATHOCTb TOr0, UTO 3Ta CAyYauHaA KOHPUrypauus KpUBbIX
Ha NoBepPXHOCTU byaeT coBnaaaTb ¢ 3apaHee 3apaHHOU?

B pabote paH ucuepnbiBaloLWUKA OTBET HA 3TOT BOMPOC.
MokasaHo, uYTO MNPUMWUTUBHbIE KOMIMOHEHTbI CAYYaWHOWU
MYABTUKPUBOW Ha NMOBEPXHOCTU C BGOABLUMM YUCAOM pyyek g
peanusyloT AMHEWHO He3aBUCUMbI€ KAACCbl FOMOAOTMU C
aCMMNTOTUYECKOU BEPOATHOCTbIO 1, a MX KpaTHOCTU BCe
paBHbl 1 ¢ acCUMMNTOTUYECKOW BEPOATHOCTbIO \/2/2.
AOKa3aHO, YTO YUCAO KOMMOHEHT CAYyYAUHOU MYABTUKPUBOU
OYEHb XOpOLIO MPUOAMKAETCA UYUCAOM LIMKAOB CAYYAWUHOM
nepecTaHOBKHM OTHOCUTEABHO HEKOTOPOM SIBHOU
HEOAHOPOAHOU MEpPbl HA CUMMETPUUECKOU rpynne us 3g - 3
3A\EMEHTOB.

CaHkr-leTepOyprckoe otaeneHne MaremaTu4yeckoro MHCTUTYTa
um. B.A. Cteknosa PAH

(A.¢.-m.H. 3orpach .I.)

KAK BbITAAAUT CAYYAUHAA MHOTOKOMMOHEHTHAA KPUBAA
HA NMOBEPXHOCTU C BOAbLULAM YUACAOM PYYEK?

© D. Calegari

MynbTUKp1Bas Ha NOBEPXHOCTU C ABYMSA pyyYKamm

My6nukauum:
V. Delecroix, E. Goujard, P. Zograf, A. Zorich // Invent. Math. 230, 123-224 (2022)
https://doi.org/10.1007/s00222-022-01123-y



AUCTAHUHUOHHO PEIFYAAPHbIE AHTUINMOAAABHBIE HAKPbBITUA NMOAHbIX TPA®OB
U CBA3AHHbIE C HUMU ACCOLMUATUBHbIE CXEMbI

B anrebpanuyeckon KombuHaTopuke ocoboe 3HaUEHUE UMEIT METPUUECKUE CXEMDbI,
9KBUBaNEHTHbIE AUCTAHLUUOHHO PEeryAapHbIM aHTUNOAAAbHbIM HAaKPbITUAM MOAHbIX rpados. C
MOMOLLLID TaKUX HAKPbITUKW Bblpa3MMa CTPYKTypa MHOMMX BaXXHbIX aArebpaunyueckux,
reoMeTpUYEeCKMX U KOMOUHATOPHbIX 0OBEKTOB, C APYrOM CTOPOHbI — UX KOHCTPYKLIMKU HaXOAAT
NPUAOXKEHUA B PyHAAMEHTAAbHbIX BONPOCAX AUCKPETHOM reoMeTpuM U KBAHTOBOW TEOPUMU
UWHOOPMALUM.

MonyyeHO onucaHue NOAYTPAH3UTUBHbIX HAKPbITUKM, NPUMEHEHUE KOTOPOro B O6LLEU
3apaye KnaccupuUKauunu pebepHO-TPAH3UTUBHbIX HAKPbITUA MNO3BOAUAO: (1) NOAHOCTbIO
pewuTb 3apady B MOYTUM NPOCTOM CAyYae AN MHAYLMPYEMOM Ha aHTUMOAAAbHbIX KAaccax 2-
OAHOPOAHOM rpynnbl, (2) B apPUHHOM CAyyae — CBECTU K HEOOAbBLUOMY UUCAY AOKaAbHbIX
NOACAYYaEB.

MccaepoBaHO YCTPOUCTBO LLUYPOBBIX aCCOLUMATUBHDBIX CXEM, Y KOTOPbIX rpad HEKOTOpOoro
6a3MCHOro OTHOLLIEHUSA ABAIETCA HaKpbITUEM MOAHOro rpada. PaspaboraHa HoBasa TexHUKa
uccrepoBaHUA MOAOOHBLIX cxemM. C ee MNOMOLUbIO MOAyYyeHa 0006LEeHHAA KOHCTPYKUMSA
pebepHO-TPaH3UTUBHbIX HAKPbLITUA B NMOYTU NMPOCTOM CAyUYae, KoTopas AaeT YHUOULMPOBAHHOE
onucaHue OEeCKOHEeUHbIX CEMEWUCTB TaKUX HaKPbITUM U3 LWEeCTU OCHOBHbIX W3BECTHbIX
KOHCTPYKLUK; 0OHapy>XeHbl HOBble 6€@CKOHeUHble cemencTBa pebepHo-TPaH3UTUBHbIX rpadoB,
AOMYyCKAlOLWKUX pa3bueHne MHOXecTBa BEPLIMH Ha COBepLIeHHble 1-Koabl; HaWAEHbI

EanHcTBEHHOE pebepHO-TPaH3UTMBHOE AUCTAHLIMOHHO pPerynspHoe
aHTunopanbHoe 4-HakpbiTue rpada K28 ¢ napametpom p=8
(v3omopdHo rpachy KonnuHeapHOCTHU YHUTAPHOrO 0600LWEHHOTO

6eCKOHeUYHble ceMeUCTBa rpadoB CMEXHbIX KAACCOB U FpadoB M-AOKAAbHOIO CAUSIHUA pAAA yeTbIpexyronbHuka GQ(3,9) ¢ yAaneHHbIM LMKNUYECKUM CTIPeaoM,
NPOCTbIX FPYNN AMeBa TMna, NpUHapAeXaliue Knaccy rpadoB AeAMMbIX AU3auHOB. [aeT paBHOYroNbHbIN XeCTKUiA chpenm (pa3mepa 28) B R7)
My6nukauum:

UHeTuTyT MaTeMaT“"J‘f'I :'O""exa”""“ uM. H.H. Kpacosckoro YpO PAH L.Yu. Tsiovkina // Journal of Combinatorial Theory Series A. Vol. 191 C (2022), art. No. 105646 (33 pages).
(A.¢p.-m.H. LinoskuHa I1.10.) DOI: 10.1016/j.jcta.2022.10564



AAAMNTUYECKUE KPUBbIE TPAAULIMOHHO UrpatoT OUEeHb BaXKHYO POAb
B matematuke. B 2017 r. B.I1. NMaratoHoBbIM Hbina NocTaBAeHa npobrema
0 KhnacCUPUKaAUMM Hap NOAAMU anrebpanyeckux YUCen IAAUMNTUUECKUX
KPUBbIX, MOCTPOEHHbIX MO KYOMUECKOMY MHOFOUYAEHY f, AN KOTOPbIX MOAE
pauMOHaAbHbIX PYHKUMKA oOAapaEeT NEPUOAMUECKUM Pa3NOKEHUEM \f B
HenpepbiBHYO Apobb. JTta QyHAAMEHTaAbHAA U CAOXKHAA npobaema
6epeT Hauano OT Khaccuueckux pabor Abensa u Yebbiwésa XIX Beka, HO
pe3yAbTaThbl N0 €e UCCAEAOBAHUIO B OCHOBHOM npuHaanexat XXI Beky.

3ta npobaema TMOAHOCTbIO pelleHa Hap anrebpanyeckumu
YMCAOBbIMU NONAMU K cTeneHu He Bbille 3. YAUBUTEAEH pe3yAbTar, uTo
HECMOTPA Ha TO, UYTO TaKUX UYUCAOBbIX MOAEM OECKOHEUYHO MHOro,
MHOXECTBO HE3KBUBAAEHTHbIX HETPUBUAAbHbIX MHOrouneHoB T,
3apaloLUX 3AAMNTUYECKYHD KPUBYIO U 0OAapalolMX MEepUOAUYECKUM
pa3noXXeHUEM KBaApPaTHOro KOPHA B PYHKUMOHAAbHYHO HeNpepbiBHYHO
Apobb B none K(x), KOHEYHO, U UcUepNbIBAETCA 7 MHOroYAeHaMu. A AAA
BCEX KBaAPaTUUHbIX pacluMpeHUn (MHOXECTBO KOTOPbIX 6ECKOHEUHO), K
TPEM MHOrouYAeHam, onpepeNeHHbIM Haa NOAEM pPauMOHAAbHbIX YUCEA,
pob6aBAsieTCA BCEro 0OAUH, C KO3pPULMEHTAMU B NOAE Q(\/21).

®HL| HUU cuctemHbix nccnegosanmn PAH
(akapemuk PAH MnatoHoB B.M., K.cp.-M.H. XryH B.C., K.¢p.-M.H. MeTpyHnH M.M.)

IAMUNTUYECKUE KPUBDIE
U SAM\UNTUYECKUE MOAA C NEPUOAUYECKUMU SAEMEHTAMUA

y? = (£54V 21 — 246)z> + (F12V 21 +52)z2 +4z + 1

-10 —5 0 5 10

AnnunTuyeckas KpuBas, 3aaaHHas MHOrouneHoM f ¢ koadhuumeHTamm
B none Q(V21), o6napatowWwymm nepruoanyeckuM pasnoxeHuem \f

My6nukauum:
B.M. MnatoHos, B.C. XXryH, M.M. MeTpyHuH // MaTtemaTunyeckuin cbopHuk, 213:3, 2022, c. 139-170.
DOI: https://doi.org/10.4213/sm9578



METOA PACLUUPEHUA NMPU3HAKOBOI'O NMPOCTPAHCTBA
B SAAAYAX HEMPOCETEBOIO MPOrHO3UPOBAHUA C UCMOAL30BAHUEM
XAPAKTEPUCTUK CMELLAHHbIX BEPOATHOCTHbIX MOAEAEN

Bo MHOIMX obracTax npoueccobl ycnewHo MOAEAUPYIOTCA c 1. Mcnonb3osaHie HOBbIX NPU3HAKOB B apXMTEKTYPE HEMPOHHOIA CETH -
UCMOAb3OBAHUEM  CTOXaCTUUECKUX  AUPdepeHUUanbHbiX  YPaBHEHUM 7 STy 2. HsMeHenHe CRHITON CoCToRHHA
BO3HUKAKLMX NMPU UX PELUEHUU CMELLUAHHbIX BEPOATHOCTHbIX pacnpeAeneHUn. — b [ cwiom [ Vooee e

MpeanoxxeH NPUHUUNUAABHO HOBbIU MeToA K POpMUPOBAHUIO omoM.) |[  osoNy ][ owoM.1) L l
pacLUMPEHHOro NPU3HAKOBOIro MPOCTPAHCTBaA B 3apavax obyyeHUA HEUPOHHbIX Saosud
ceten [1] Ha ocHOBe MapamMeTPoOB MOAEAEN — OT MOMEHTHbIX XapaKTepUCTUK [1]

AO BBEAEHHbIX KOMMOHEHT AOKAaAbHOWM HENpPepbiBHOCTU [2], onpeaenieMblX B

I (hamcme::an MofeNs |
! 3. Aucambnb Mogeneit
[ Hoesie ceoiictea (1, T) I

O6paboTka AaHHBLIX

peXxuwme CKOAb3ALLETO OKHa. MeToa ycnewHo UCNOAb30BaH npuv : [ Crancrieome rpunaet | | Hoopee gree |
MPOrHO3UPOBAHUKU  IKCMEPUMEHTaAbHbIX PAAOB  TYPOYAEHTHOW  NAa3Mbl, R |
MOAYYEHHbIX Ha cTtennapatope ANA-2M (UHctutyT o0b6wien o¢usnku um. A.M. L -___dﬁorauaew-éi { LRI
MpoxopoBa PAH), U AaHHBIX O MOTOKax TeMAA MEXAY OKeaHOM W atmochepoit | Byl ‘ "
(MHCTUTYT okeaHonorun um. M.MN. Lupwosa PAH) [1, 3]. CpeaHAA TOYHOCTb NpU | ‘ Mamﬂm _ _J
paclUMPEHUU NPU3HAKOBOIO MNPOCTPAHCTBA XapaKTEPUCTUKAMU MOAENEU AAA . ‘ , _

KpaTKO- U CPEAHECPOYHbIX MPOrHo3oB Bo3pocha Ha 15.94% u 11.88%,
COOTBETCTBEHHO. JTU XK€ TMNPUHLUMUMbI MO3BOAUAU pa3pabotatb 3PPEKTUBHYHO
aBTOMATU3UPOBAHHYIO TOProBylo cTpaTteruio [2] Ha oOcHoBe aHcambaeBou
pekyppeHTHou LSTM-cetn, AOXOAHOCTb KOTOpoM Ha 23.3%-32.2% npeBbllLaeT

o 6 Pacmupel-me MPU3HAaKOBOro NPocTpaHCTBa C NOMOLLbLIO
3HAuUeHUA AN U3BECTHbIX pelleHMn. Takum obpasom, mMeToa ABASeTcA MaTEeMaTMuecKMX MOAENeil ANs NOBbILIEHUS TOYHOCTH
AOCTATO4YHO YHUBEpPCaAaNnbHbIM AAA €ro pa3BUTUA U NMPUMEHEHUA B PaA3AHUYUYHDbIX NPOrHO3MPOBaHMA HEOAHOPOAHBIX AAHHbIX
NPUKAAAHBIX UCCAEAOBAHUAX.

Maching Learning

My6nukauyum:
®UL «MHdopmatuka v ynpasneHue» PAH 1. Gorshenin AK., Kuzmin V.Yu. // Mathematics, 2022. Vol. 10. Iss. 4. Art. No. 589. https://doi.org/10.3390/math10040589
(A.¢p.-M.H. TopwenunH A.K.) 2. Gorshenin A.K., Vilyaev A.L. // Pattern Rec. and Image Analysis, 2022. Vol. 32. No. 4. P. 807-819. https://doi.org/10.1134/S105466 1822040058

3. lopwenuH A.K., Kyabmun B.HO. Ceuga. o roc. per. nporpamm gnsg 3BM Ne 2022664764 ot 04.08.2022.



MATEMATUYECKOE MOAEAUPOBAHUE NPOLIECCA PACNTPOCTPAHEHMUA
3ATONAEHHOU HAIPETOU CTPYU BHYTPU 3AMKHYTOU NMOAOCTMU,
3AMNOAHEHHOU XONOAHOU YXUAKOCTbIO

Ha ocHoBe ypaBHeHMA HaBbe-CTOKca C yueToMm
CUAbl TNAABYYeCTU U TEMNAOMEpPEHOCAa B cpeApe
BbINOAHEHO MaTtemMmaTuueckoe MOAEAUPOBaHUE
HecTauMOHapPHOro npouecca pacnpocTpaHeHus
3aTONMAEHHOW HarpeToMd CTPyu BHYTPU 3aMKHYTOM
MOAOCTH,  3ANOAHEHHOW  XOAOAHOW  XXMAKOCTHIO.
deHOMEHONOTMUYECKME NapamMeTpbl MOAEAU Obinu
onpeaeneHbl Ha OCHOBE COMOCTAaBAEHUA C AAHHbIMM
3KCNEPUMEHTAABHOIO  UCCAeAOBaHUA.  YucneHHoe
MOAEAUPOBaHUE  AAHHOFO  npouecca MNO3BOAMAO
aHaAu3upoBaTb ABAEHUSA, CBA3AHHbIE C CXAOMbIBAHUEM
NnapoBbiX Ny3blPbKOB NMPU KUMEHUU XXUAKOCTU Ha Topue
AA3epHOro HarpeBaTensl, @ TakKe NMPOCTPAHCTBEHHDbIN
nepeHoc TenAa A0 rpaHuubl 06bAacTM Npu pasnMUHOMU
MOLLHOCTMU  AA3€pHOro  U3AyyeHus. [lonyuyeHHbIN
pe3yAabTart MCMOAb30BaH ANA ob6ocHoBaHUA
XUPYPrUYECKOro A€YEHUA COCYAUCTbIX aHOMAaAUM.

PacnpegeneHue Temnepartypbl,
MOMNy4eHHOE YNCTIEHHbIM
MoaenMpoBaHveM (cnesa) u
COOTBETCTBYHOLLME IKCTIEPUMEHTaNbHbIe
TeHeBble U306paxeHus (cnpasa):

a) PaccunutanHoe none Temneparyp B
cny4ae cBOOOAHON KOHBEKLIMM,

b) TeHeBOE M306paxeHUe, NonyyeHHoe
U3 3KCNEepPUMEHTa NPU MOLYHOCTH
nasepHoro usny4vexus 0.5W,

C) none Temneparyp, pacCYMTaHHOE B
crnyvae reHepaLum MUKpOCTPYH B pexume
Ny3bIPbKOBOIO KUNEHMA,

d) TeHeBOE M300paxeHne NoNy4yeHHoe
U3 3KCNEePUMEHTA NPU MOLYHOCTH
nasepHoro usnyyeHus 3W.

KoHTyp onToBONokHa BbigeneH
KpacHOW NpepbIBUCTON JIMHUEN.

. My6nukauyum:
MI.OHCT"TJT "p"KnaFHOM LLLEL LG {J,BO PAH, . M3 P C.H. MokpuH u gp. // Doknagbl PAH. ®usuka, TexHmyeckue Hayku. 2022. T. 507. C. 68-72.
KHO-YpanbCKn roCyAapCTBEHHbLIN MEANLIMHCKNN YHUBEPCUTET A.B. Kymuk v mp. // Tincsma B XKT®. 2022. Tom 48, Bein. 2. C. 20-23.

(Tyses M.A., Yynnosckuit B.M., Tepewko [l.A., MokpuH C.H., Kynuk A.B., AbywkuH N.A.) W.A. AByLIKMH 11 ap. // BronneTeHb SKcnepUMeHTanbHo 61onorim n MeauumHbl. 2022. Tom 174, Ne 9.






BbinyweH Katanor UCTOYHUKOB, 3aperucTpupoBaHHbLIX B
XXECTKUX PEHTreHOBCKUX Ayyax ¢ nomouubio Teneckona ART-XC
uMm. M.H. MaBanHckoro obcepBatopun CnekTp-PI no AaHHbIM
nepBoro ropa o63opa Bcero Heba. C nomoLibio HABAOAEHUU Ha
BCEX KPYMHbIX POCCUUCKUX ONMTUUECKUX TEAECKOMaX onpepeneHa
npMpoAa HOBbIX 06BEKTOB, 0OHAPY)XEHHbIX B X0A€ 3TOro o63opa.
OTKpbITO HECKOAbKO AECATKOB paHee HEU3BECTHbIX
aKKpeuupyrLwmx O0enbiX KapAMKOB W HEWUTPOHHbIX 3Be3p B
Hawen NanakTUKe, a TaK)Ke aKTUBHO PaCTYLLUMX CBEPXMACCUBHbIX
YepHblX AbIp B fiApax APYrux ranaktuk (puc.). O6HapyXeHbl
TPaH3UEHTHbIE COObITUA pa3HOW NMPUPOABLI — MOLLHbIE BCMbILIKU
Ha 3Be3pax, HeobbluHble 00bekTbl B [anakTMke, ramma-
BCNAECKHU; BNepBble MOCTPOEHbl AeTaAbHble KapTbl OCTaTKOB
BCMNbIWEK CBEPXHOBbIX B XXECTKUX PEHTreHOBCKUX Ayyax. AAA
npoBepeHUs 6HGonee NOAHOW  «MEPENUCU»  PEHTFEHOBCKMX
UCTOYHUKOB B lanakTuke HauuHaa ¢ maprta 2022 roaa Teneckon
ART-XC npoBoauT ranybokoe ckaHupoBaHue MaeuHoro lytu. 310
NO3BOANSIET  OTbICKMBATb  CAabble  UCTOYHUKU  XKECTKOro
PEHTFEHOBCKOIro U3AYYEHUA AaXKe Ha AaAbHEM Kpae lanaKTUKM.

lpanTbl PHO 19-12-00396, 19-12-00423, 21-12-00210

WHcTuTyT KOCMUYecknx nccneposatun PAH
(un.-kopp. PAH A.A. JlytoBuHoB, C.10. CasoHoB u ap.)

FTAANAKTUKA U METATAAAKTUKA B XXECTKUX PEHTTEHOBCKUX AYYAX
- Ob30P HEBA C NOMOLLIbIO TEAECKOIA ART-XC
OPBEUTAAbHOW OECEPBATOPUU CMEKTP-PT

Arches stellar chuster
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lanakTvka n meTaranakTuka B XXeCTKMX PEHTTEHOBCKMX flyyax
- 00630p Heba ¢ nomowbio Teneckona ART-XC opbutanbHom obcepsatopun CPI

My6nukauum:

Pavlinsky M., Sazonov S., Burenin R. et al. // Astronomy & Astrophysics, 661, A38 (2022).
Zaznobin |., Sazonov S., Burenin R. et al. // Astronomy & Astrophysics, 661, A39 (2022).
Mereminskiy I., Dodin A., Lutovinov A. et al. // Astronomy & Astrophysics, 661, A32 (2022).
Lutovinov A., Tsygankov S., Mereminskiy |. et al. // Astronomy & Astrophysics, 661, A28 (2022).



PeannsoBaHa cxema reHepauuu NepUoAUUYECKOMU
NMoCAEA0BaTEAbHOCTU YABTPAKOPOTKUX (= 10~° ¢) CBY-umnynbcoB
C NMUKOBOW MoWHOCTbiO = 10° BT M yacToTOM CAepOBaHuUSA
umMmnyabcoB 6onee 108 lu. B ocHOoBe cxeMbl — PeAaiTUBUCTCKas
Aamna obpaTHOM BOAHbI B peXUMeE CBEPXU3AYUYEHUA, B KOTOPOM
M3MEHEHUIO MOABEPrAMCb YacTM KaK CO CTOPOHbl BXoAQ
IAEKTPOHHOr0 Myuyka, TakKk M Ha KOANEKTOPHOM Kpae, rae
obecneyeHO YacTUYHOE OTPAKEHUE INEKTPOMArHUTHOW BOAHDI.
JKCNnepuMeHT  BbINOAHEH Ha OCHOBE  CUAbLHOTOYHOrO
aNeKTpoHHoro yckoputena CUHYC-330M ¢ moanduuupoBaHHOU
dopmupytoLLEH AMHUEMN, obecneuuBatoLlen UMNYAbC
Hanps>KeHUs YTPOEHHOWU LWUPUHbI (37 HC), C aMNAUTYAOU Ha
kaTtope —280 KB, npu Toke nyuka 3,9 KA. BnepBble AOCTUTHYT
rMraBaTTHbiM YPOBEHb MMKOBOW MOLLHOCTU YALTPAKOPOTKKUX CBY-
UMMNYAbCOB B  pPEeXUMe TreHepauMu UX NepUOAUUYECKOM
NOCAEAOBATEAbHOCTU €O CTabuMAbHOM amMnAMTYAOM U HOPMOM
(puc. a). LeHTpanbHaa yacTtoTa B cnekTpe KonebaHuU KaXxporo
naketa umnyabcoB 10 Iy (puc. 6). CBY-reHepaTtop ¢ AQHHbLIMMU
XapaKTepUCTUKaMWU UMEET 3HAUYMMbIA NOTEHLMUAA NPUMEHEHUM.

paHT PHO 21-12-00096

TEHEPALUUA MOCAEAOBATEABHOCTU TMIABATTHbIX YABTPAKOPOTKUX
CBY-UMIMYAbCOB C HAHOCEKYHAHbIM NEPUOAOM CAEAOBAHUA

-100dBm

0 Hz 2GHz 4GHz 6 GHz

Chl 46.0kV Ch20.7kA  MS5.0 ns 5.0 GS/s " ;
Ch4 0.7V Neg Wid (C1) 36.8 ns Math 1 50dBm/div 2 GHz/div

Co3paHue reHepaTopoB MOLHOFO MUKPOBOJSTHOBOIO U CBEPXLUMPOKONONOCHOIO
u3nyyeHus: a) Hanoxenune 20 nakeToB UMNynbCoB (Ch1 — yckopsiowee HanpsxkeHue,
Ch2 - Tok anekTpoHHoOro ny4ka, Ch4 — npogetektupoBaHHbii CBY-curnan); 6) cnektp

kone6aHuin npomexyTo4Hon yactoTbl (F = Fget + AF, rge Fget = 7,5 Ty — yacToTta
retepoauHa, AF = 2,5 My — npomexyToyHas YacrtorTa)

UHCTUTYT cunbHoTOYHOM anekTpoHuku CO PAH

(E.M. TotbmeHnuHoB, B.1O. KoHes, A.U. Knumos, U.B. Merenb, C.A. Kuyatos, M.B. Beixogues,

A.C. CtenyeHko, P.B. Libirankos, B.B. PoctoB)

My6nukauyusa:
E.M. TotbmeHuHOB 1 ap. // Mucbma B XKOT®. 2022. T. 115. Boin. 8. C. 479-483.
DOI: 10.31857/ S1234567822080031.



HOBbIE AAMA3HbIE KOMINO3UTbl C COBEPLUEHHbIMU MEXX3EPEHHbIMU
rPAHULAMU, PEKOPAHOWU U3HOCOCTOUKOCTbIO U TEPMUYECKOU
CTABUABHOCTbIO HA OCHOBE MUKPO- U HAHOAAMAS3OB

Ucnonb3oBaHMEe AN CNEKAHUA B YCAOBUAX BbICOKHUX
AaBA€HUU W TemnepaTtyp HaHOaAMa3oB C GTOPUPOBAHHOM .
NOBEPXHOCTbIO MO3BOAUMAO U3MEHUTb NPUHUMN GOPMUPOBAHUA R T
COBEpLUEHHbIX FpaHUL, pa3pena U paspabotatb HOBbIM Khace 2
KOHKYPEHTHbIX CBEpPXTBEPAbIX KOMMNo3uToB. [lpuU CUHTE3e
peanunsyetca 3a¢pPpeKT aHoOManbHO ObICTPOro pocta HaHoAAMa30B
¢ $TOpUpPOBAHHOW MOBEPXHOCTLIDO B MPUCYTCTBMU AANIOMMUHMUA.
HanaeHbl onTMManbHble cocTaBbl U TepMmobapuyeckue yCAOBUSA
MOAYYEHUA KOMMNO3UTOB U3 GTOPUPOBAHHLIX CMECEU MUKPO- U
HaHoaAMa30B cnekaHuem rOMOreHHbIX cmeceun 7
WHPUABTPALUEN METAAAMUECKUX pacnaaBoB. OpuruHanbHas
ceasywowaa ¢asza B Buae uHTepmetanupos  Co(Ni)Al
obecneunBaetr obpazoBaHMEe MPOYHOr0 aAMasHOro Kapkaca M
yBeAMYEHUE TEPMUUYECKOU YCTOUUUBOCTU (pUC.). CpaBHUTEAbHbDIE
UCNbITAHUA, MNpPOBEAE€HHble B HedPTeCEepBUCHOM KOMMAHUM
Benkep Xbk03, nokasaAu, UYTO W3HOCOCTOMKOCTb HOBbIX
KOMNO3UTOB NPU TOUEHUU rpaHUTa bonee uem B ABa pasa Bbille,

U - anmaa
+-NAI

Intensny. arb.units

yemM Yy Ay4YWUX KOMMeEpPUYECKUX aHanoroB. HoBble KOMMO3UTHI MwukpocTpykTypa (a, 6) n peHTreHoha30BbIN aHanu3 (B) IKCNEPUMEHTaNbHbIX
MOryT UMETb LUUPOKYIO 06AaCTb MPOMbILLAEHHOIO NPUMEHEHMUS, KOMno3uToB. MATHa M3HOCa NOCne TOYeHMA rpaHuTa: (r) - KOMMep4eCKUin KOMNO3UT
B UacTHOCTU AAS OCHALLEHWSI MMMU OYpPOBbIX MHCTPYMEHTOB komnaHuu US Synthetic, (a) - komno3ut u3 romoreHHon cmecu anma3s-2Al-6Co, (e) -

HOBOIO NOKOAEHMUS. KOMMO3UT C AONOJIHUTEJNIbHON MHq)MﬂpraLIVIeVI HUKens

- My6nukauus:
g:;;g&;ﬁﬁm‘g:F:’c'?;‘(':’:o’ﬁg’:leETI'J"K'M' J.O. Bepewaruna PAH B oonepaum ¢ A5 0t o VIP. Filonenko, R.K. Bagramoy, |, Zibrov I Materials, 15, 24936, 2022.

doi.org/10.3390/ma15144936.
(B.M. dunoxeHko, P.X. barpamos, U.I. 3ubpos., B.H. Xabawecky) B.M. ®unoHeHKo, B.H. Xabatwecky // Poccuitckue HaHoTexHonorm, 17, Ne 4, 77-82, 2022.



MArTHUTHbIE HAHOCTPYKTYPbl CITUHTPOHUKH
C PEKOPAHbIMHU ®YHKUUOHAABbHbIMU XAPAKTEPUCTUKAMU

Pa3pa60TaHa MarHeTpoHHasa TEXHONOIUA CUHTE3a
MarHUTHbIX HaHOCTPYKTYP C appekTom TMraHTCKOro

MarHMToCONpPOTUBAEHUA (rMC), UMEIOLLUX PEKOPAHbBIE 25 L[ uom YpO PAH NVE Corp. (CIIA) ’
GYHKLUMOHAAbHbIE  XapaKTePUCTUKW. YHUKaAbHble  CBOWCTBA | | Yyscrsureabnocts UyBCTBHTEALHOCTD
NOAYYEHHbIX HaHOCTPYKTYp 06YCAOBAE€HbI BbIGOPOM ONTUMAAbHOW sk IS YelD 0,05 %/3
KOMMO3WULIMU U UCTIOAb3OBAHUEM B HUX OPUTMHAABHBIX MarHUTHbIX

M HeMarHUTHbIX CNAaBoB. Pa3paboTaHbl 06MEHHO-CBA3aHHbIE s

meTamuuyeckue cepxpewetku CoFeNi/Culn, kotopbie no
BEeAUUUHE MarHUTOCONMPOTUBAEHUA, MMHUMAaAbHOCTU FMCTepe3uca
U BbICOKOM AMHEMHOCTM MO MAarHMTHOMY TMOAIO, NpPEBbIWAOT
3apybexHble aHanOrM U ABAAIIOTCA AYUYLUIMMU B CBOEM KAacce
MarHMTOYyBCTBUTEAbHbIX HAHOMAaTEpPUaNoB (puc.). 5t

CBepxpeweTkn YCTOMUMBbI K BO3AEUCTBUIO  BbICOKMUX
Temnepatyp BnAoTb A0 T = 300 °C 1 MoryT BbiCcTynaTtb B KauecTtBe

AR/R (%)

ot

-~

N
T

AH=159

0 / : , . N
MUCXOAHbIX MarHUTOUYYBCTBUTEAbHbIX CpeA ANA CO3AAHUA MarHUTHbIX -400 -200 0 200 400
ceHcopoB. OnTMMU3UpPOBaAHHbleE ANA  KOHKPETHbIX  3apad H (D)

HaAHOCTPYKTYpbl, HaHECEHHbleé Ha KpeMHUWEeBble MNAACTUHbI, B
HacToALllee BpemA MCNOAb3YHOTCA Ha npeaAnpuaTUn CpaBHeHWe MarHUTope3NCTUBHLIX KpuBbIX Ans ceepxpewetku CoFeNi/Culn, nony4yeHHoM
PaAUO3INEKTPOHHOM NPOMbILUAEHHOCTH AAA co3AaHuUA B UPM YpO PAH, n 6azosoro 'MC matepuana, ucnonbsyemoro cupmonn NVE Corporation
WHHOBALMOHHBIX U3AEAUI MArHUTOINEKTPOHUKU U CIMHTPOHUKHM. (CLLIA) ansi M3roToBNEHUA NIMHENKN MarHUTOYYBCTBUTESbHbIX CEHCOPOB
My6nukauum:
WHcTutyT chusnkun metannos umenn M.H. Muxeesa YpO PAH M.A. Milyaev et al. // Journal of Alloys and Compounds. 2022. V. 917. P. 165512165518,

(M.A. Munses, J1.1. Haymoga, B.B. MNpornsgo, H.M. Ma3yHos., B.B. YcTuHOB) M.A. Milyaev et al. // Journal of Alloys and Compounds. 2021.V. 854. P. 157171-157177.



TPAHCINOPTUPYEMbBIE ONTUYECKUE YACDHI
HA OAUHOYHOM UOHE UTTEPBMA

Co3paHbl nepBble B Poccuum KOMMaKTHble
TpaHCNOpPTUPYEMbIE ONTUYECKUE Yacbl HA OAMHOYHOM WOHE
uTTepbua. ONTUUECKUE YacCbl — 3TO CAOXKHbIE U YYBCTBUTEAbHbIE
YCTPOUCTBA, UTO NO3BOAAET NMPUMEHATb UX B LUMPOKOM Kpyre
NPUKAAAHDBIX U PyHAAMEHTaAbHbIX 3apay. TakMe yacbl NO3BOAAT
NOCTPOUTb KapTy rpaBUTAUUMOHHOrO MnoTeHunana 3eMAU U
Heob6XxoAMMbI AN NOBbILLEHUA TOYHOCTU CUCTEM CNYTHUKOBOM
HaBuraumMmn. OAHaAKO AAA 3TOr0 HEO6X0AUMMO, UTOObLI oNTUYECKUE
yacbl ObIAU TPAHCNOPTUPYEMbIMU, AOCTATOUHO KOMMAKTHbIMU U
aBTOHOMHbIMU. Ha co3paHMe TaKUX YyacoB HanpaBAEHbl YCUAUSA
MHOruMx nabopatopum mupa.

Co3paHHble yacbkl MmetoT maccy okono 300 Kr U 06bem
MeHee 1 M3, BKAlOUass MOAYAb Npeobpa3oBaHUS ONTUUECKOIo
CUrTHana B papuoAManasoOH MW 3NEKTPOHUKY, UTO Aenaer
NPeACTaBAEHHYIO CUCTEMY OAHOM M3 Haubonee KOMMNAKTHbIX Ha
CEroAHALWHUA AeHb (puc.). Yacbl AOCTUralOT  YPOBHA
OTHOCUTEAbHOW HecTabuAbHOCTM uacToTbl MeHee 5%10716 Ha
BpeMeHU ycpepHeHusa okono 10000 c.
lpaHT MuHobpHayku Poccuu: YUH RFMEFI61017X0010

TpaHcnopTUpyeMble ONTUYECKUE Yackl Ha OAMHOYHOM UOHe UTTepous

®usnyeckun nHetutyT UM. MN.H. JlebepeBa PAH,
AO PKC, 000 Asecrta, Ckontex u MHcTUTYT nasepHon cmaukm CO PAH My6nukaums:
(W.A. Cemepukog, U.B. 3anuBako, A.C. BoprceHko, M.Il. AKCeHOB Khabarova K. et al. //Symmetry. 2022. T. 14. Ne. 10. C. 2213. DOI 10.3390/sym 14102213,

H.H. Konayesckui, K.10. XabapoBa)



Co3paHa HoBas rpynmna >XapornpoyHbiX CMNAABOB AAA
npuMeHeHUs B obnactu Temnepatyp Ao 1800°C. CTpyKTypHO
HOBble MaTepuanbl NPEACTaBAAIOT COOOM ecTecTBEHHbIE
KOMMNO3UTbl, B KOTOPbIX POAb MaTpULbl BbINOAHAIOT TBEPAbIE
pacTBOpbl HA OCHOBE MOAMOAEHA, @ YNPOYHAKOLWMX ¢a3 -
TyronanaBkue Kapbuabl.

g 2 & & £ ¥

X

22 24 28 28 3

WUHcTutyT chmaunku tBepaoro tena umenu K0.A. Ocunbaxa PAH
(4n.-kopp. PAH Kapnos M.W.)
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AOCTUXEHUE CYBTEPMOAAEPHbIX TEMIEPATYP B KOMITAKTHOM
COEPUYECKOM TOKAMAKE TAObYC—M2

B 2022 roay NnpoBeAEHbI 3KCMNEPUMEHTbI Ha
MOAEPHU3UPOBAHHOM YHUKAAbHOM Hay4yHOMU yCTaHOBKe
«Cpepuueckun ToKamak [nobyc-M2» ¢ pOCTUXKEHUEM BEAUUUH
MarHuTHoro nona Ao 1 TA M npoTekalowero no naasmMe Toka - A0

05 MA nO/\y‘-IeHHble napameprl NMAa3Mbl OKa3aAUCh B XOpOU.IeM #41585, NBI 32 keV 0,45+0 25 MW, B.=09T, t=0215s #41:{');}85. NBI 30 keV 0.45+¢0.25 MW B_=09 T, t=0 215-Is
COOTBETCTBMU C Haubonee ONTUMUCTUUHLIMKU NPOrHo3amMu, paHee 2] . 'Im L 2 gk L?FS 1,810 ml LC;FS
CAeNaHHbIMU YUYeHbIMU: TemMnepaTtypa nAasmbl, NPU UHXEKUUU B 4] L A TR 8,0x10" 1 [ [
TOKaMaK ABYX NMYYKOB aTOMapHOro BOAOPOAA BbICOKOW 3HEPIUM, } 1: {‘ ll o TF : @ 1 :‘ ¢ *e :
AocTUrAA 45 MmuAMoHOB rpaaycoB (4 kaB) (puc.), uTo Bcero BABoe @ 34 ' 1 ‘} I £ 6.,0x10"- I L '
MEHbLUE TemnepaTtypbl, HEOOXOAMMOM AASl 3aXKMUraHUA peakuuu ; o : i : C'@ 40)(1019: : ¢ :
ynpasAfAeMoro TepMoAAEPHOro CUHTE3a U30TOMOB BOAOPOAA. | P e I ; ' | : $ :
AocturHytasa Ha Thobyc-M2 Temnepatypa naa3mbl BbICOKOM 1. : . : 2 0x10™ : * !
NMAOTHOCTU MNPOAEMOHCTPUPOBaAHaA BMNepBble B OTEYECTBEHHbIX | R : . B
MCCAEAOBaHUAX Ha YCTaHOBKaxXx Tuna Tokamak. B mupoBoM 8935 0‘}40 045 050 085 3‘%; 0'835 0!;'10 045 050 055 060
NPakTMKe CcpaBHUMble Temnepatypbl pPerucTpupoBasuUCcb B R, m R.m
yCTaHOBKax ropasno 6onblunx pasmepos, pabotatowmx npu bonee
BbICOKOM MAarHMTHOM TOAEe, UYTO YKa3blBaeT Ha OoAnbline
noTeHUUaNbHble BO3MOXHOCTU ChEpPUUYECKUX TOKaMaKOB Kak Pe3ynbTaThl 3KCNEPUMEHTOB Ha MOAEPHU3NPOBAHHOW YHUKANbHON Hay4YHOW yCTaHOBKe

OCHOBbl AAA CO3AAHUA KOMMNAKTHbIX TEPMOSAEPHbIX YCTPOUCTB "Cdpepuyeckuin Tokamak Mobyc-M2"
pa3AMYHOro HasHauyeHus.

®U3NKO-TeXHUYECKUN MHCTUTYT UMeHU A. ®. Nodhche PAH My6nukaums:
(Fyces B.K., Munaes B.b., lNetpos 10.B., CaxapoB H.B., baxapes H.H., XXunbuoB G.S. Kurskiev et al. Nucl. Fusion 62 (2022) 104002.
H.C., Kypckues I'.C., MenbHuk A.[l., MupowHnukos U.B., TenbHoBa A.10. u ap.)



C BBopom B anpene 2022 ropa ABYX HOBbIX KAQCTEpPOB
pabounn ob6bem bankanbCKOro rAyOOKOBOAHOMO HEWUTPUHHOIO
Teneckona Baikal-GVD npeBbicun 0.4 Kyb6. Km B 3apaue
peructpauuu cobbITUM OT HEUTPUHO BbICOKUX aHEPruu (cebiwe 100
TaB). Aetektop coaepXUT B cBoemM coctaBe 10 KnactepoB
FAYOOKOBOAHbIX TUPAAHA PErucTpyupyrollen U  ynpaBAflOLLEN
annapatypbl (2916 onTUYECKUX MOAYAEN) U ABASIETCA KPYNHEULLUM
HEUTPUHHBbIM Teneckonom CeBepHoro noaywapusa. [lpu aHanuse
A@HHbIX, MOAYYEHHbIX NpU paboTte AeTeKTopa B KOHPUrypauusax
2018 - 2021 roposB, 6biAM BbiaeneHbl 11 KackapHbIX cOObITUM C
3Heprveun cBbiwe 15 T3B wu3-nop ropusoHtTa, UHULMUPOBAHHDbIX
HEUTPUHO  acTPOPU3UUYECKOU TMPUPOAbI, UYTO Ha  YpPOBHE
AOCTOBEPHOCTM 30  MNOATBEpPXAAET  pe3yAbraThl nepsoro
HabAlOAEHUMA NOTOKAa acCTPOOU3UYECKUX HEUTPUHO  BbICOKMUX
3HEeprumn Ha aHTapkTuueckom aetekrope IceCube (puc.).

UHcTUTYT ApepHbIX uccneagosaHun PAH,
O0beanHeHHbIN MHCTUTYT AAEPHBLIX UccnefoBaHuiA, Konnadopauus Baikal-GVD
(Aomoraukun I'.B. u ap.)

®U3UKA HEUTPUHO U ACTPOOUSUYECKUE ACMNEKTDI
O®U3UKU SAEMEHTAPHbIX YACTUL,

Events per bin
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PacnpegeneHns no aHeprum akCnepuMeHTanbHbIX U TEOPETUYECKMU OXMAAEMbIX COOLITMI B
pamkax aHanu3a kackagHbIX COObITUI U3-NOJ rOPU3OHTA: IKCNEPUMEHTanbHbIe COObITHS -
yepHbIe TOYKK; pacnpeaeneHue coobITuii oxuaaemoe ot Andy3HOro NOToka HENTPMHO
acTpodm3nyeckoi npupoabl ¢ napameTpamu, nonyyveHHbIMM U3 faHHbIX Baikal-GVD 3a
2018-2021 rr. - nyHKTUPHas ructorpamma; )oHOBbIe COObITUS OT aTMOC(PEPHBLIX MIOOHOB U
aTMoc(hepHbIX HEUTPUHO - COCTLIKOBAHHbIE XenTas U KOpMYHeBas 3aKpaleHHble obnacTu;
CyMMapHOe 4Y1CINo OXUAAEMbIX CUTHANbHBIX M (DOHOBBLIX COOLITUIA - OpaHXKeBas
rucrorpamma

My6nukauus:
Baikal-GVD Collaboration (V.A. Allakhverdyan et al.) // e-Print:2211.09447 [astro-ph.HE],
Physical Review D, sHBapb 2023.



B 2022 roay B akcnepumeHte CHA Ha 3AEKTPOH-MO3UTPOHHOM KOAAAMAEpE
BAMMN-2000 6bina 3aBepwieHa MHOroAeTHAA pabota no M3yuyeHUO npouecca
pPOXAEHUA Napbl HEUTPOH-AHTUHEWUTPOH B 3NEKTPOH-MO3UTPOHHOU AHHUTMAALMUK B
obnactu aHepruu B6AM3N nopora, ot 1884 po 2000 MaB B cucteme LiEHTpa Macc.
Pe3ynbTaT OCHOBbIBAETCA Ha AAHHbIX, HAOpaHHbIX B 3kcnepumeHte B 2017 r. m
2019 r. (npu noanHom uHTerpane 30 n6™1). Bbino 3apeructpuposaHo 6onee 2000
nap HEUTPOH-aHTUHEWUTPOH U U3MepeHOo ceueHue npouecca (0.3-0.5 HO), a Takke
BnepBble BOAM3W nopora U3MepeHbl 3PPEKTUBHbIA BpPEMEHENOAOOHbLIN
INEKTPOMArHUTHbIK ¢opMbaKTOp HEUTpPoOHA (pPUC., CAEBA) U OTHOLUEHUE
INEKTPUUYECKOTO M MarHutHoro d¢opmdpakTtopoB HewWTpoHa [1]. 10 Bnepsbie
NO3BOAUAO KOAUYECTBEHHO oONUcaTb CTPYKTYPY CUABHOMO B3aUMOAEUCTBUA
HEeMTpOHAa M €ero aHTMuYacTuubl BOAM3M nopora poxpeHus. [onyyeHHble Ha
petektope CHA pesyAabTatbl CTbIKYOTCA C U3MEPEHUS MU KUTAUCKOro AEeTeKTopa
BESIII npu 6oAbLLEN 3HEPTUM.

ANEKTPOH-NO3UTPOHHBLIN KoAnaraep B3I 2000, ¢ Ayana3oHOM 3HEpPrun ot
160 po 1000 MaB B nyuke, pabotaet ¢ AByma aetektopamu CHA 1 KMA 3 ¢ 2010 r.
Mocne 3aBepieHna B 2016 roay MOAEPHU3ALUU UHXXEKTOPA, MPOU3BOAUTEABHOCTb
no No3uTpoHam BbipocAa Ha nopsapok. BAMNM 2000 npoponkaeT Habop AaHHbIX €
NOCTOAAHHbIM HapallMBaHUEM CBOEU 3PPeKTUBHOCTU (puc., cnpaBa). B ce3oHe
2021-22 rr. 6bIAM AOCTUTHYTbI PEKOPAHbIE AAA 3Heprun nyykoB 890 MaB nukoBas
ceetumocTb L = 9-1031 cm2c? u cytouHbit Temn Habopa AaHHbIX - 4 n6? [2].
MoAHBbIM UHTErpaA, HabpaHHbIN B ce30He, npesbiwaeT 300 N6 Ha oAUH AeTEKTOP —
TpeTb 3KCNEepUMEHTaAbHOW nporpamMmmbl! 3TO NO3BOAUT B  AAAbHEHWLLEM
3HAUYUTEAbHO YBEAUUUTb TOUYHOCTb BCEX PU3UUECKUX U3MEPEHUN.

WUHctutyt apepHon cousuku um. I'.U. byakepa CO PAH
(KosblipeB E.A. n ap.)

Effective form factor

9KCNEPUMEHTAABHOE U3YYEHUE NPOLECCA SAEKTPOH-NO3UTPOHHOM
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CneBa: u3mepeHHbIN Ha aetektope CHIl B pabote [1] hopmdpakTop HeTpOHa (KpYyXKKK) B
cpaBHeHum ¢ pesynbtatamu BESIII (TpeyronsHukun) n usmepeHHbIM B 3kcnepumeHTte BaBar
¢dopmdbakTopom npoToHa (KBappaThbl).

CnpaBa: 06beM faHHbIX (MHTerpan cBeTUMOCTH), HabpaHHbIN Ha KaXAoM AeTeKTope Ha
B3rM-2000 no rogam

My6nukauum:

1. M.N. Achasov et al. // European Physical Journal C 82, 761 (2022);
https://doi.org/10.1140/epjc/s10052-022-10696-0.

2. E.A. Kozyrev et al. // 19th Int. Conf. in memoriam Simon Eidelman (HADRON 2021),
Vol. 3, Ne 3 (2022); DOI 10.31349/SuplRevMexFis.3.0308007.



U3YUYEHUE CNEKTPOB CBEPXTAXXEAbIX BOAOPOAOB “H, ®H U OBHAPY)XEHUE
HOBOW MOAbI CITOHTAHHOI'O PACIMAAA C UCITYCKAHUEM 4-X HEUTPOHOB
HA ®PATMEHT-CENAPATOPE ACCULINNA-2

O6paboTtaHbl U onybAMKOBaHbl pe3yAbTaThl SBe |_| “R_‘"j
nepBon 3KCNEepUMEHTaAbHOM KamnaHuu (2018- . . :(_:“1
2020 rT.) ¢parmenT-cenapatopa ACCULINNA-2, e 'L”I -
MOCBALLEHHON MOUCKY CBEPXTAXEAbIX W30TONOB RN in o
Bopopopa °H wu 7“H. MoayueHbl cnektpbl ‘H, — e 2 4 6 8
No3BOAAIOLLUE pas3peLunTb HU3KOAEXaLLue - -
COCTOSIHUA 3TOro Mu3otona. lMoAyuyeHHas 3Heprus
OCHOBHOro coctosiHua °H TpebyeT nepecmotpa (3/2° ?)
cywiecTBylownuXx B 6asax AaHHbIX pe3yabTata M 5/2°43/2" o
ABAIETCA 3KCMEPUMEHTAAbHbIM 060CHOBaAHUEM 1,: ?) _.:;;13;;14-——;--
TOro, UTO OCHOBHOe cocTosHue fAappa ‘H 0 v )
pacnapaetcd no YHUKaAbHOMY «MCTMHHO 5- ?f . ’
YaCcTUYHOMY» KaHaAy — TO €eCTb C OAHOBPEMEHHbIM 1/2° 4(,/)_;.-/-;;:‘;'_"},1 [+ | (124 |

UCMYCKaHUEM YeTbipeX HEUTPOHOB U TPUTOHA
(puc.). 310 nepBbld  AOKa3aHHbLIA  CAyYaW
CYyLLLECTBOBAHUA AQHHOW HOBOW MOAbI CTOHTAHHOTO

‘H+4n *H+3n H+2n °H+n 'H

Cnesa: O6wuin Bupa pparment cenapatopa ACCULINNA-2 n Hu3kocdhoHOBas
AAEepPHOro pacnaaa. JKcnepuMeHTanbHas 30Ha B (pokanbHOM Touke F5.

lpaHT PHO 22-12-00054 CnpaBa: ®parmeHT kapTbl HyKnuAoB B o6nactu °H, "H n HoBas cxema cBepXTsiKenbIX
YPOBHEN M30TONOB BOAOpOAa, NONyYeHHbIX B 3kcnepumeHTax OUAN

My6nukauum:
OGBEAMHEHHbIﬁ WHCTUTYT AQEpPHbIX Vlccne,U,OBaHVlﬁ 1. A.A. Bezbakh F.).t al., Physicql Revieyv Letters 124 (2020) 022502 [arXiv:1906.07818].
(AR Eesan 5. Tproporso, A5 opunos, A Ky, e s Sl
U.A. My3aneBckun, E.}0. Hukonbckun, .M. Tep-AkonbsiH u ap.) T oy o '



B TyHkuHckon ponvHe (B 50 Km oT o3epa baukan) 3aBepLueHo
pa3BepTbiBaHWUE nepBoU ouepean Actpodusuueckoro kommnaekca TAIGA
(Tunka Advanced Instrument for cosmic ray physics and Gamma-ray
Astronomy). Ha AaHHbIM MOMeEHT Actpodusnueckun komnaekc TAIGA -
camas ceBepHasa ramma-obcepBatopuss MUPOBOro ypoBHA. B nmporpammy
HabnloaeHUs obcepBaTopuM BXOAAT MCTOYHUKM, BpemMsa HabaoaeHus

KOTOpPbIX  AOCTAaTO4HO  6GOAbLIOE AN CEBEPHOro  pacrnonoXeHwus
obcepBatopuun: KpaboBuaHaAA TymMaHHOCTb M Ap. [aMMa-UCTOYHUK B
KpaboBMAHOWM  TyMaHHOCTM  Habalopancs  nepBbiM  aTMOCHEPHbLIM

YepeHKOBCKMM Teneckonom B TeyeHue 150 yacoB B AByx ce3oHax (2019-
2020 u 2020-2021). BbipeneHbl 563 cobbiTUM OT ramma-KBaHTOB B
3HepreTMuyeckom pvanasoHe 5-100 T3B. YpoBeHb 3HAUUMOCTU TAKOro YUCAA
cob6bITUN HA GOHOM 3apPAXKEHHbIX KOCMUUYECKUX Ayuen cocTaBaseT 12 curma.
Pa3paboraHa MeTOAMKA BOCCTAHOBAEHUSI 3HEPruM ramMmMa-KBaHTOB MO
A@HHbIM TOAbKO OAHOro atmocdepHoro Teneckona. lpM BocCTaHOBAEHUMU
3HeprMM yactul, UCroAb3OBaAacb npoueaypa, HacTpoeHHaa no M-K
pacuetam, NPUMBOAALLAA K TOYHOCTU onpepeneHUs 3Heprurm okono 30 %, u
NO3BOAAIOLLAA BOCCTAHOBUTb 3HEPreTMYeCKUM cnekrp cobbitun (puc. 6).
MoAyYEHHbIA CMEKTP YacTUL, AOCTAaTOYHO XOPOLLUO COBNapaeT ¢ MUPOBbIMU
AaHHbIMU B obnactu ot 5 poo 100 T3B.
lpaHt PH® 19-72-20067, POOU Ne19-02.

Konna6opauusa TAIGA: HAIUA® MI'Y, HUUN® UTY, OUAN, HUAY MUDU, UAU PAH,
UA® CO PAH, HI'Y, UIBMUPAH, ATY

(Kysbmuues J1.A., CewnnkoBa J1.I'., MocTHukos E.b., boHBey E.A., Bonuyros [1.A.,
KopocteneBa E.E., JlyocangopxueB H.b., Ocunosa 3.A., NMonoea E.I". u ap.)

9HEPTETUYECKHUU CMEKTP TAMMA-KBAHTOB OT KPABOBUAHOU TYMAHHOCTHU
Mo AAHHbIM ACTPO®UIUYECKOIO KOMIAEKCA TAIGA
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CneBa: ©2 - pacnpegeneHue coObITUI NOCNe BbIYUTaHMA (YOHOBLIX COOLITUIA. U36bITOK
cobbITUI Hag hoHoM npu ©2 < 0.05 rpaa? paBHO 563. 3HAYUMOCTb TAKOrO NPEBLILIEHNUS HA
toHom 126. ©- yron Mexy HanpaBneHMeM Ha UCTOYHUK U BOCCTaHOBMNEHHbIM
HanpaBreHueM npuxoaa cobbITUs.

CnpaBa: BoccTaHOBNEHHbIN 3HEpPreTUYecknin CNeKkTp ramma-kBaHToB oT KpaboBuaHoi
TYMaHHOCTM NO AaHHbIM nNepBoro Teneckona akcnepumenta TAIGA B cpaBHeHMM ¢
pe3ynbTaTamu U3MepeHun Apyrux obcepeaTopuii

My6nukauum:

N Budnev et al ( TAIGA collaboration) TAIGA. // Nuclear Inst. and Methods in Physics
Research, A 1039 (2022) 167047

J1.I". CeewwHukoBa, 1 ap. (konnabopaums TAIGA) // U3e. PAH, cepus ¢ua. MNpuHATO K nevatu.



3aBepLIEHO CO3AaHME KOMMAEKCA YCKOPUTEAEU TKEAbIX
WOHOB, BKAIOUAKOLWEro B ceb6A UCTOUYHUK INEKTPOHHO-CTPYHHOrO
TMNA, AMHEWHbLIU YCKOPUTEAb THXKEAbIX WOHOB, NMPOMEXYTOUHbIU
CBEpPXNpPOBOAALLUMA CUHXPOTPOH — BycTep, OCHOBHOU YCKOPUTEAD
komnaekca NICA-HYKAOTPOH, U BCe CBA3biBalOLWMUE UX KaHaAbl
TPpaHCNOPTUPOBKHU Nyuka. B 2022 r. Ha KOMNAEKCe OCYLLECTBAEHO
YCKOPEHUE UOHOB YrAepoAa, aproHa U KCeHoH (puc.). Ha nyuykax
aproHa npoBeAEHO WCMbITaHUWE CTaHUMU OOAYyYUEHMs YCTPOUCTB
MUKPOINEKTPOHUKKU (COYU — CraHuma O6ayueHus UUnos.).
Hauatbl akcnepumeHTbl Ha GUKCUpPOBaHHbIX MULLIEHAX. B xope
BECEHHEero ceaHca NMPoAONKUTEAbHOCTBIO Bonee 2000 yacoB Ha
nyykax yraepoaa ¢ aHeprueun 3 'sB/H npoBeAeHbl 3KCNEPUMEHTDI
no nporpaMmme UCCAeAOBaAHUA KOPOTKOAEUCTBYIOLLUX KOPPEALUMU
HYKAOHOB B fiApax.

3aBepLleHa NOAroToBKa K NMPOBEAEHUIO 3KCMEPUMEHTOB U
NOAyYEHaA pPEKOPAHAA WMHTEHCUBHOCTb Ha BbIBEAEHHbIX MyykKax
YCKOPEHHbIX MOHOB KCEHOHa. NMoOMMMO MHXEKUMUU B KOAAAUAEP
NYYKOB MOHOB BNAOTb AO 30AOTA U BUCMYTA, KOMNAEKC obecneuunT
peleHne MHOrmx pU3nUYecKUxX U NPUKAAAHbIX 3apau.

O0beaNHEHHbIN MHCTUTYT AAEPHbIX UCCNefoBaHUN
(ByTtenko A. n ap.)

KOMNAEKC YCKOPUTEAEW TAXXKEABIX MOHOB

44 tergoz
Oadn Hacrpodm
CrarTyc: The Subsystem & running! Ferpobcrea: Sagnortica/bevgea/t Mo
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Likn MarHMTHOro Nons HyKNoOTpoHa U MHTEHCUBHOCTb NMyY4Ka fiAep KCeHOHa, U3MepeHHas
napameTpuyeckum TpaHcopMaTopoM TOKa, B NPOLIECCEe HACTPOWUKN ANA IKCNepUMeHTa
BM@N. UHTeHCMBHOCTL YCKOpPeHHOro nyyka npumepHo 107 yactuy

My6nukauum:
Butenko A. et al. // Proceedings of IPAC 2021, 2021.
Syresin E. et al. // Proceedings of IPAC 2022, 2022.



3aBepLlueH CMNEKTPONOAAPUMETPUUECKUU 0030p Ha 6-m
Teneckone bBTA Bcex xumMuueckM neKkyaapHboix (CP) 3Be3p,
OTOXXAECTBAEHHbIX B accounaumu MOAOAbIX 3Be3pn Orion OB1.
Buibopka ob6beauHsier 56 CP 3Be3p Bo3pactom 1-15 MAH Aer,
umerowux obuwiee B npepenax accouuauuu npoucxoxaeHuve. Y 31
3Be3Abl 0O6HapyxuBaeTca marHutHoe none cunbHee 500 Ic, Bkatouas
14 3Be3p, 4be none HaupeHo BnepBble. Pesyabratbl aHanu3a
NOAYUYEHHbIX AAHHbIX NOKa3blBalOT CHUXEHUEe ¢ Bo3pactom ponu CP
3Be3A B LLEAOM U AOAM MarHuTHbiX CP, B 4aCTHOCTU, NO OTHOLLUEHMUIO K
HOPMaAbHbIM 3B€3AaM TOro >XXe Kaacca, HOo 06e3 BbipaXXeHHbIX
XUMHUYECKUX aHOManuW. BnepBble o0OHapyXeHO, UTO y OOBLEKTOB
Monoxxe 1 MAH. AeT MarHutHoe none He ob6HapyxuBaetcs, B
AaAbHEULLEM MNPOUCXOAUT MEpPEecTPpoOUKa CTPYKTYpbl 3Be3Abl U
MarHMTHOe€ MOAEe CTaHOBUTCA BUAMMbIM, AOCTUras MaKCMMyMa Ha
BpemMeHax nopsiska 2—3 MAH AeT U B AaAbHEWLIeM napaet B 3 pasa
Ha BpemeHax nopspka 10 MAH AeT. lMoAyuyeHHbIN pe3yasTaT (puc. 2)
ABAAIETCA NPAMbIM U CTAaTUCTUUECKU AOCTOBEPHbIM MOATBEPKAECHUEM
PEAUKTOBOrO MPOUCXOXKAEHUA MAarHUTHbIX TMOAEW 3Be3A pPaHHMUX
CNeKTpaAbHbIX KAQCCOB.

lpaHT PHO Ne21-12-00147

CneuunanbHas actpochuanyeckas obcepsatopus PAH
(Cemetko E.A, Pomaniok U.W., AkyHuH U.A., Kyapssues [1.0., Mouceesa A.B.)

MOAYUYEHUE MPAMbIX AOKASATEABCTB PEAUKTOBOIO MPOUCXOXXKAEHUA
KPYNHOMACLLUTABHbIX MATHUTHbIX MOAEW
XUMUYECKHU NEKYAAPHbIX 3BE3A
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PacnpegeneHne xummyecku nekynspHbIx 38e34 B 06nact TymaHHocTM OpuoHa
(3aKpaLI]eHHbIMVI CMMBOJ1aMU OTMe4€eHbl 3Be3abl C MarHUTHbLIM NOJIEM, KPYXXKaMKn
MoKa3aHbl 3B€34bl, BXoAsdLune B COCTaB HaceneHusa TYMaHHOCTVI):
cnesa - BUJ y4acTka Heb6a B BUAUMOM AMana3oHe B NCEBAOLBETOBON NanuTpe; cnpasa
- Ta xe obnactb Heba Ha yacToTtax 353, 545 n 857 'y B AaHHbIX Muccum Planck)
My6nukauyum:

Semenko E., Romanyuk I., Yakunin |., Kudryavtsev D., Moiseeva A. // Monthly Notices of the Royal
Astronomical Society, 2022, Volume 515, Issue 1, pp.998-1011



NMEPBAA OLIEHKA NMAPAMETPOB BOAHbI POAKAUD DA
MO0 MA3SEPAM U MOANOABIM 3BESAAM

NokasaHo HanMuue BOAHbI Papknudpda B NOAOXKEHUAX, a TaKxke 03 [ 0.002 |-
B BEPTUKAAbHbIX CKOPOCTAX Ma3epoB U papuo3Be3a, MPUHAANEXKALLMUX 02} . ®
MectHOMy pykaBy. AMNAuTyaa BOAHbI W_max no BepTUKaAbHbIM o £
CKOpPOCTAM masepoB W  onpepeneHa BMnepBble. BonHa ? 0! f s
pacnpoctpaHseTca BAOAb MecTHOro pykaBa, HanoMUHaeT AOKaAbHbIN 01 | &
BbICOKOAMNAUTYAHbIM  BCMAECK, ObICTPO  CXOAALIMKM HA  HET. 02 |
HanboAbluyto aMNAUTYAY 3Ta CTPYKTypa UMEET B HENoCpeACTBEHHOW o 0
6AnM30cTH OT COAHLA, rA€ TAaBHbIMU «BKAAAYUKAMU» SIBASIKOTCA 3BE3Abl 30k 4 |
MNoaca lynpa (puc.). Ha ocHoBe cneKTpaAbHOro aHaAusa MasepoB C 0 N |
U3MEPEHHLIMU TPUrOHOMETPUYECKUMU MNapasakCamMu MOAYYEHbDI z '2 3 f
CAEAYIOLUME  OLEHKM reoMeTpuYecKmux 7 KUHEMaTUUYECKUX Z o £ 4
XapaKTEPUCTUK BOAHbI: HauboAbllee 3HayeHWe BeEPTUKAAbHOMU 20 | ®
KOOpAMHAaTbl z paBHO z_max=87+4 nk u AanMHa BOAHbI 2.810.1 KK, ‘z = . . (1)
aMnAMTYAQ BO3MYLLEHUA BepTUKaAbHbIX ckopocted W pocTturaer -2 -1 0 1 2 3 '

Y, xnx

3HaueHMa W_max=5.1+0.7 KMm/c U AAMHA BOAHbl, HAWAEHHaA Mo

BepTUKaAbHbIM  ckopocTAM 3.911.6 knk. BoaHa Papkamdoda ,
TDOABAAETCS U B MOAOKEHUAX OUEHB MOAOABLIX 3BE34. HE AOCTUMLLIUX KoopauHaTbl Ma3epoB z B 3aBUCUMOCTH OT pacCTOSIHUA Y’ (a) U MX cnekTp mowHocTH (6),
P A A A BepTUKanbHble ckopocTh MasepoB W B 3aBUCMMOCTH OT paccTosiHUA Y' (B) M UX CNEKTP

CTaAWM TaBHOM MOCAEAOBATEALHOCTH. Mo HUM NoAyueHbl caeayroLyme MOLLHOCTM (r), NepUoANYEcKMe KPUBbIE, NOKa3aHHbIE CMNOWHBLIMY XUPHBIMU INHUAMM,

oueHKu: z_max=118+-3 nK u pAMHa BoAHbI 2.0+-0.1 Knk. OTpaxaroT pe3ynbTaThl CNEKTPaNbLHOro aHanm3a, NyHKTUPHLIMN TMHUAMM NOKa3aHbI
CrNaXeHHbIe CpeaHne 3HaueHus!

r 6 PAH My6nukauum:
naBHas acTpodnsuyeckas obcepsatopus Bo6bines B.B., baiikoa A.T. // MicbMa B ACTPOH. xypH. 2022, 48, 492.

npw cogencteumn KOxHoro chegepanbLHOro yHuBepcuteTa Bo6bines B.B., baitkosa A.T., Muwypos t0.H.// MicbMa 8 ACTPOH. XypH., 2022, 48, 553.
(5o6bines B.B., BaitkoBa A.T., Muwypos 10.H.) Bobbines B.B., baikosa A.T., Muwwypos t0.H. // Actpocmamka, 2022,65, No 4, 603.



B ycnoBUAX BbICOKUX paBAeHUAX A0 157 [MTla n BbICOKMX Temnepatyp A0
2000 K BnepBble CUHTE3WPOBAaHbl CEMb PA3AMUYHbIX COEAMHEHUU Xenes3a C
BoAOpOAOM FeHXx ¢ coBepleHHO pa3HbIMU 3AEKTPOHHbLIMW U MArHUTHbIMMU
csoucTtBamu. CuHTE3 npoBoAuACA B cucteme Fe - bopasaH (NH;BH;) B kamepax
C aAMa3HbIMW HaKOBaAbHAMMU NpPU Aa3epHOM HarpeBe obpasua. O6HapyXxeHo,
YTO OAHO M3 3TUX coepAuHeHun FeH, nmeeT TeTparoHanbHYIO KpUCTaAAMYECKYIO
CTpyKTypy l4/mmm u npu paBreHun 82 [Tla aABAAeTCA MarHeTUKOM AO
Temnepartypbl okono 174 K (puc. a,b,c cneBa). Takke YyAUBUTEAbHbIM
pe3yAbTaToM fABASEeTCA o06HapyXeHue opHoUu U3 ¢a3 FeHx, Hens3BecTHOro noka
cocTtaBa, KoTopas npu paBneHMn 128 Mla octaetca MarHUTHOYNOpsSAOYEHHOU B
uHTepBane Temneparyp oT 4 po 300 K, a akcTpanoAMpoBaHHOE 3Ha4vyeHue
Temnepartypbl Heena MoXeT AocTturatb 2100 K (puc. b cnpasa).
CyuwiectBOBaHME MAarHUTHbIX ¢a3 COEAUHEHUU XKene3a MPU TaKOM PEKOPAHO
BbICOKOM AAQBA€HUU ABAIETCA YHUKAAbHbIM U HE HabAOAAAOCh A0 HACTOALLLErO
BpemMmeHU. CaepyeT OTMETUTb, UTO TakKUe BbICOKUE AABAEHUA XapaKTepHbl AAA
obnacTH, HAxXOAALLEMCA HA rpaHULE MeXAY HWKHEW MaHTUeW U BHELUHUM
AApoM 3eMAU, B cOCTaBe KOTOPOU npeobnrapaet xeneso. [03ToMy NOAyYEHHbIE
3KCNepUMeHTaAbHble AaHHble O MarHUTHOM COCTOAHUM U  ISNEKTPOHHbIX
cBOoMCTBaxX a3 Xene3a BaXHbl Kak ¢ PyHAAMEHTAAbHOU TOUKU 3pEHUA PUSUKMU
METAAAOB U UX MAarHeTU3Ma, a TakXke C TOUKU 3peHUA GU3UKU 3eMAU.

~

®HUL «Kpuctannorpadms u chotonnka» PAH npu yyactum Center for High Pressure
Science and Technology Advanced Research (HPSTAR), Shanghai, China

n UHcTtuTyTa aaepHbIx uccnegosanmn PAH

(FaBpuntok A.l'., C. H. AkcéHoB, UBaHoBa A.T., Tposax U.A., lo6yTuH U.C. U ap.)
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CUHTE3 U MATHUTHbIE CBOUCTBA ®A3 MOAUTMAPUAOB YXEAESA
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®oTorpacua obpasua B Kamepe BbICOKOro AaBneHus (a cnesa). MNokasaHo
pacnpeaenenue casbl FeH2 no obpasuy (b cnesa), a Takke gucpakrorpamma ¢asbl
l4/mmm - FeH2 n eé kpuctannuyeckas cTpyktypa (c cnesa). TemnepatypHas
3aBMCUMOCTb MarHMTHoOro cBepxtoHkoro nons Bhf Ha agpax Fe-57 B TeTparoHanbHou
thaze l[4/mmm. FeH2 npu paBnenunu 82 I'Ma, Temnepatypa Heensa ~ 174 K (a cnpasa).
TemnepaTypHas 3aBUCUMOCTb MarHMTHOro cBepxToHkoro nons Bhf Ha agpax Fe-57 B
¢ase FeHx (I) npn paBnenun 128 'Ma (b cnpasa). AkcTpanonMpoBaHHOE 3HaYeHMe
Temnepatypbl Heens ~ 2100 K

My6nukauus:
A.T'. Tapuntok, B.B. CtpyxkuH, C.H. AkcéHos, A.l'. MBaHoBa, A.A. MupoHoBiy, U.A. TposH,
W.C. MoByTuH. // JETP Letters. 116. issue 11. (2022).



BnepBble NpoAEMOHCTPUPOBAHO, UTO HEAUHEWUHbIE UCKAXKEHUS
BOAHOBOro ¢poHTa netraBaTTHOr0 (GeMTOCEKYHAHOrO Aa3€epHOoro
uMnyabca, cxatoro no TexHonorun CafCA (Compression after
Compression Approach), MOXXHO 3dPEKTUBHO KOPPEKTUPOBATb NpPU
nomowm pAedopMUpPyeEMOro 3epkana U AaTyMKa BOAHOBOro ¢poHTa
raptmaHoBckoro tuna (puc.). Takum obpasom, CafCA nosBonseT He
TOAbKO MHOFOKpaTtHO MOAHATb MMUKOBYKO MOLLHOCTb Aa3€pHOro
MMNyAbCa NPU COXPaHEHUU ero 3HEepPruu, HO U MNPONOPLUOHANBHO
YBEAUUYUTb UHTEHCUBHOCTb U3AYYEeHUA B ¢oKyce. B akcnepumeHTax ¢
dokycupyrowen cuctemou F/2,5 nonyueHa nukoBas UHTEHCUBHOCTb B
52% OT TeopeTUUECKOro npeaea.

lpanTbl: PHO, npoekTt N2 20-62-46050;

PO®®U/Pocatom, npoekT Ne 20-21-00023

WUHcTuTyT npuknagHoun ¢msnku PAH

(ConoBbeB A.A., KotoB A.B, MapTbsiHoB M.A., lNepeBanos C.E., 3emckoB P.C., Ctapoayoues M.B.,

fAkoenes U.B., M'mH36ypr B.H., KoueTkoB A.A., LLlainkuH U.A., Kyabmun A.A., Ctykayos C.E.,
Muponos C.10., LLlankuu A.A., akapemuk PAH Xa3aHoB E.A.)

®OKYCUPOBKA MNMETABATTHOIO AASEPHOIO UMINYAbCA NOCAE
NMOCTKOMMPECCHUU NMPU NOMOLLU AAANTUBHOW ONTUYECKOWU CUCTEMDbI
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PacnpepeneHus cBeToBOro noToka B o6nacTtu pokyca (cnesa) U MCKaxeHU BONIHOBOrO
tpoHTa (cnpaBa) 6e3 koppekuum (a) u ¢ Koppekumei (6) BONHOBOro hpoHTa

My6nukauus:
Soloviev A. et al. // Optics Express. 2022. V. 30. Ne. 22. P. 40584-40591
Martyanov M. et al. // JOSA B. 2022. V. 39. Ne. 7. P. 1936-1944



MUOHEPCKUE 3KCMEPUMEHTbI B OBAACTU TOMOAOTMYECKOU ®OTOHUKHU

TononorMyeckue U3OAATOPbI  ABAAKOTCA  MEPCMNEKTUBHbLIMMU
cuctemMamMu B o6nhacTU GOTOHUKU AAA pa3pabOTKU LLMPOKOro Kaacca
TOMOAOTMYECKW  3aLUULLEHHBIX YCTPOMUCTB. AN AEMOHCTpaUUM
BO3MOXHOCTU HaAEXHOro MEePeKAIOUEHUS U3AYUEHUA MeEXAY ABYMSA
TaKUMU CTPYKTYpaMW, MW3rOTOBA€Hbl MacCUBbl C HETPUBUAAbHOM
TOMOAOIMEN, COCTOALLUE U3 HECKOABKUX Nap BOAHOBOAOB (AUMEPOB), U
B HUX BnepBble ObIAM IKCNEPUMEHTAAbHO 3apPErucTpUpPoOBaHbI
NEepPeKAOYEHUSA TOMOAOTMUECKUX KPAEBbIX COCTOAHUM MeEXAY ABYMSA
6AU3KO PacnoAOXXEHHbIMU TOMOAOTMYECKUMU MacCUBaMMU, AUHAMMUKY
KOTOPbIX MOXXHO KOHTPOAMPOBaTb U AaXe MOAHOCTbIO MNOAABUTH,
yBEAMUUBAA MOLLHOCTb BXOAHOIMO M3AyueHusa (puc. a). Mpoueccol

HEAUHEWHOW  AOKaAM3auMu W GOpMUpOBaHME  YHUKaAbHbIX T ﬁ W .[,
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TOMOAOTMYECKUX COAMTOHOB HabAlOAaAMCb Takke B OoAee CAOXKHOM . A . '
peanu3auMu TOMOAOTMUYECKUX MacCCUBOB (TpMMepax BOAHOBOAOB). 3 1 2| |E=s50ul - \
JKcnepumMeHTanbHO HabAlopaAMCb CUHGA3HbIe U NpPoTUBOdA3HbIe ‘ i : ~‘ ' y
TOMOAOTMYECKUE COAUTOHbLI, UYTO AAIBAIETCA MPAMbIM AOKa3aTeAbCTBa

COCYLLECTBOBAHUA U BO3MOXHOCTU U3OUpaTEeAbHOro BO3OYXAEHUA B [leMOHCTpaums nepeknioYeHUs TONONOrMYECKNX KpaeBbIX COCTOSIHUI MeXAY ABYMS

OAHOVI U TOU XX& UAU B pa3HbIX 3a|'|pe|_|_||é|.||.|b|x 30Hax ABYX TUNOB Onmn3Kko pacnonoxeHHbIMU TONONOTMYECKMMM MacCMBamm: a) HabntogeHue cMH(asHbIx

TOMOAOTMUECKUX KPAEBbIX COAMTOHOE C Pa3AMUHONM BHYTPEHHEM u I'IpOTlfBO(ba3HbIX TONONOrMYeCKMX CONIUTOHOB; 0) U3bUpaTenbHoe BO30YXAeHMe B
- 3anpeLéHHbIX 30HaxX ABYX TUMOB TONONOrMYECKNUX KPaeBbIX COTUTOHOB C Pa3fiuyHOM
CTPYKTYpou (puc. 6).

lpaHT PHO 21-12-00096 Sl L

WUHcTutyT cnektpockonuu PAH B konnabopauuu ¢ LieHtpom KBaHTOBbIX TexHonorun MY My6nukaums:

u Institut de Ciencies Fotoniques (ICFO), bapcenona, Ucnanus. Phys.Rev.Lett. 128, 093901, 2022.
(A.B. Kaprawos, C.K. UBaHoB, A.A. ApxunoBa, B.O. KomnaHeu, C.B. Yekanun, B.H. 3agkoB) Nanophotonics. 11(16) 3653, 2022.



HAHOTEXHOAOIUA
U UHOOPMALIUOHHbIE TEXHOAOI'UWA



PaspaboTtaHbl MEeTOAbI 7 6ubanoTeku
NPOEeKTUpPoBaHUA CHO0EYCTOMUUBBIX CaMOCUHXPOHHbIX (CC)
BbIYUCAUTENBHbDIX cuctem, anpobupoBaHHbIe Ha
MaTtematuyeckom conpoueccope - CC-ymHOXUTEAE C
HaKOMAEHUEM C BbICOKOW CTEMEHbI MNapanenbHbIX
npoueccoB  (bonee 1000). Ero npoBepkKa Ha
CaMOCUHXPOHHOCTb Obina obecneueHa CcOOCTBEHHbIMM
nporpaMmmHbiMM  cpeactBamu  CC-aHanmsa (puc. 1)
YpoBeHb cboeycTtoMuMBoCTU conpoueccopa B 1,9 pasa
Bbille, YEM Y CHUHXPOHHbIX aHanoroB. [lpeanoxeHa
METOAONOTMSI  CPABHUTEABHOrO  UYUCAEHHOrO0  aHaAu3a
YypOBHA CcOOEYCTOMUMBOCTU CUHXPOHHbIX U CC-cxem.
Pa3pabotaHbl CXEMOTEXHUUYECKME WU TOMOAOTMUYECKUE
MEeTOAbl MOBbIWEHUA €cHOEYCTOMUMBOCTU BbIUUCAUTEABHO-
ynpaBastowmx CC-cuctem, yBeAUUMBalOWME BpPEMA UX
6eccboiHOoM paboTbl B CpPaBHEHUMU C CUHXPOHHbLIMM

aHanoramu: KOMOUWHaLMUOHHbIX - AO 4,0 pas,
NOCAEAOBATEeAbHOCTHLIX - A0 7,1 pasa (puc. 2).
BubauoTeka CC-anemeHTOB NOAHOCTbIO 3awumuieHa

nareHTamu: 39 nareHToB P® 1 2 nateHta CLUA.

®UL «UHbopmaTmka u ynpasnenune» PAH

(Absvenko KO.I'., PoxpectBeHckuit K0.B., Cokono U.A., CtenyeHkoB H0.A.)
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AMMAPATHbIXA BA3UC PEAAU3ALIMU HAAEXKHBIX CYNEPKOMIMbIOTEPOB
HA OCHOBE CBOEYCTOMYUBOU CAMOCUHXPOHHOU CXEMOTEXHUKU
U CPEACTB UX ABTOMATU3UPOBAHHOIO MNPOEKTUPOBAHMUA

EcrecTBeHHbII (HCXOAHBII) YPOBeHb
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CC-npoueccopa

Puc. 1. UHTerpauma nogcuctem aBTOMaTM3MpOBaHHOIO
npoektupoBaHua CC-cxem B CAINP cuHxpoHHbix CBUC

My6nukauum:
Sokolov I.A. et al. // Automation & Remote Control, 2022. 83(2): 264-272.

Crenuenkos F0.A., [ibsueHko KO.I. v ap. // N3BecTusi By30B. OnekTpoHuka, 2022. 27(5): 624—634.
Sokolov I.A. et al. // 2022 IEEE Conference of Russian Young Researchers in Electrical and Electronic
Engineering (EIConRus) St. Petersburg, Moscow, Russia, January 25-28, 2022. P. 459-463.
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Puc. 2. Mpenmywectso CC-cxem B
CPaBHEHWUU C CUHXPOHHbLIMM aHanoramm
Mo YPOBHIO C60eyCTOWYMBOCTH



KOCMUYECKHUE SKCINEPUMEHTbDI MO NTMNEPCINEKTPAAbBHOMY
AUCTAHUUOHHOMY
30HAUPOBAHWIO 3EMAU HA OCHOBE KYBCATOB

PaspabotaHa MW 3KcnepMMEHTaAbHO MWCCAepAOBaHA B KOCMOCE [MOAe3Has
Harpyska HaHOCMNYTHUKOB AAA AUCTAHUMOHHOro 3o0HAMpoBaHuMA 3eman (A33)
¢dopmara Kybcart 3U (U=10x10x10 cm3):

BUAEOKaMepa ¢ 0O0beKTMBOM Ha OCHoBe AUDPAKLUMOHHOW FapMOHUUYECKOU
AMH3bl U HA3€MHOW HEUPOCETEBOU KOPPEKUMEWU MOAYYEHHbIX U306paKeHUU
BbiBeA€HA Ha opbuty 22 mapta 2021 ropa Ha HaHocnyTHUKe MU3M-BLLJ «Cube SX
Sirius HSE»;

rMnepcrnekTpomMeTp BMAMMOIO AManasoHa Ha OCHOBE MOAUGULUPOBAHHOM
cxembl OddHepa, umerowmn 190 cnekTpanbHbIX KaHanoB, BbiBEAEH Ha opbuty 9
asrycta 2022 ropa Ha HaHocnyTHUKe <MCOW».

MonyyeHHble B HOoR6pe 2022 ropa co cnytHUka <MCOWU» runepcnekTpanbHblie
AAHHblE MO3BOAUAU paccuUTaTb PAA BaXHbIX BereTauMOHHbIX UHAEKCOB (CM. pUC.).

JAKCnepUMeHTbI nokasanu NnepcneKTUBHOCTb
MCMOAb30BaHUA HaHocnyTHUKOB ¢opmata Kybcar 3U ana
TOYHOrO 3eMAepenMas U B obpasoBaTenbHOM MpoLecce.

PesynbTathbl UCCAEAOBAHUA  ABAAIOTCA  OCHOBOM  AAA

pa3BepTbiBaHUA oTeyecCTBeHHOU rpynnupoBKU mnepcnekTpanbHbie AaHHbIE, nony4yeHHble CO CNYTHUKA «MCOW»: LUBEeTOCUHTE3MPOBaHHOE M306pa)|(eHMe

(a); BereTaumoHHbINn uHAeke NDVI, ;o (6) noka3biBaeT Hanu4me 3eneHo Macchl; BereTauMoHHbIN MHAEKC

PRI (dhoTOXMMMYECKNIA MHAEKC OTPAXKEHMUSA, B MECTaX MaKCMMyMa MHAEKCA PacTUTENLHOCTL HaXoAMTCA B
CTPeCcCOBOM COCTOSIHWUM) (B); NepBbIN UHAEKC KpacHoro kpas Borenbmana (VOG1) onpepensiet

HaHOCIMYTHUKOB, oéecneqMBarom,eﬁ onepartuBHoe rnoAyvyeHue
AAdHHbLIX AUCTAHUHUOHHOIO 30HAUPOBAHUA 3eMAU ANA 0TpaC/\e171

3KOHOMMKM Poccunckon deaepaumy. KOHLIEHTPALMIO XNOpothvnna B pacTeHnsx (r)
. My6nukauus:
MHCT”TyT CuCTeM °6p36°TK" V|306pa)KeHVIVI PAH Iviiev N., Evdokimova V., Podlipnov V., Petrov M., Ganchevskaya S., Tkachenko |., Abrameshin D.,
— dunuan ®HUL «Kpucrannorpachus n gotoHuka» PAH Yuzifovich Y., Nikonorov A., Skidanov R., Kazanskiy N., Soifer V. // Remote Sensing, 2022, Vol. 14(9),

(MBnueB H.A., KazaHckun H.J1., Hukonopos A.B., CkupaHos P.B., Conchep B.A.) Art. No. 2230. https://doi.org/10.3390/rs14092230; IF=5,349.



Pa3pabotaHbl MoOAeAM U METOAbl aBTOMAaTU3UPOBAHHOIO
u3BAeYeHUsA, o006paboTKU, YHUPUKAUMKM U NpPEeACTaBAEHUA
U3BAEKAEMbIX U3 COLMAAbHbIX CETEN AAHHbIX, MO3BOASIOLLUX
OLLEHUTb NCUXONOTUUYECKHUE, MOBEAEHUYECKUE U UHBbIE AUMHOCTHbIE
0COOEHHOCTU MNOAb3OBaTENEM, OMPEAEAUTb WMHTEHCUBHOCTb WX
puckoobpasyoero MNOBEAEHUA C€ YUYETOM HEMOAHOTbI U
HEeTOYHOCTU AaHHbIX 06 anu3opax aToro noseaeHus. PaspabortaH
NMPUHUUNUAABHO HOBbLIXW  NPOrPaMMHbIM  UHCTPYMEHTAPUM,
obecneunMBaloLUM CHUXKEHUE PAa3MEPHOCTU NapaMeTPUUYECKOro
NPOCTPAHCTBA  XapPaKTEPUCTUK  YUYACTHUKOB pasAUUYHbIX
coobuiects, NPUMEHAEMbIA AANA arperauyM U CUHTE3UPOBAHUSA
CBEAGHUHN O BbIPAXXEHHOCTU AMYHOCTHbIX, MNOBEAEHUYECKUX
ocobeHHOCTEN NoAb30oBaTeNEU (PUC.), KOTOPbl€ UCMOAbL3YIOTCA B
KauecTBe MNPEAUKTOPOB AAA  aHaAu3a 3alMLUEHHOCTU OT
COLIMOMH)XEHEPHbIX aTak, pecouyann3aunm npolleawnx 6oesble
AEUCTBUA, NPOPOPUEHTUPOBAHUA U T.N.
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MOAEAU, METOADbI U MPOTPAMMHbBIE CPEACTBA AHAAU3A AAHHDbIX
COLUAABbHbIX CETEU AAA OLLEHUBAHUA XAPAKTEPUCTUK YYACTHUKOB
PASAUYHbIX COOBLLECTB U UHTEHCUBHOCTU 3IMU30A0B UX NMOBEAEHUA

Coumanumuiit rpady

Broamanime! Couprans

CMWUPAH - ctpykTypHoe nogpaspenenue Cl6 ®UL PAH
(AbpamoB M.B., TynynbeBa T.B., uneH-kopp. PAH lOcynos P.M.)
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UHTepdeiic Be6-thpeimBOpKa, NpeAHa3HAYEHHOrO ANA arperauvy U CUHTe3UPOBaHMUA
CBeAEeHMUI O BbIPaXXeHHOCTHU JINYHOCTHbIX, NOBeAEHYECKMX 0COOEHHOCTE Nonb3oBaTenen

My6nukaymu:

Onuceenko B.[., Abpamos M.B., Tynynses A.J1., MBaHoB K.A. // TporpamMmmHble NpoayKTbl U cucTeMbl. 2022.
T.35.Ne 1. C. 45-53. DOI: 10.15827/0236-235X.137.

Sokolov B. V., Yusupov R. M. // International Conference System Analysis In Engineering And Control. —
Springer, Cham, 2022. — pp. 52-59.



PaHee MyAbTUCKBaXXMHHAA  AEKOHBOAIOLMA  ANA
00BOAHAKOLWMNXCA CKBaAXWH CcuyuMTanaCb HEBO3MOXHOM,
NOCKOAbKY B npouecce 0O6BOAHEHUS M3MEHAETCA MOAEAb
TeueHusA. B KauecTBe MHCTPYMEHTA ANl PELUEHUs 3apauM
6bina co3paHa cneuManbHaa CRM-mopenb. MpepnoxeHo 6

pasHblx cnocoboB yuyeta O0OBOAHEHMS B  MOAEAW.
PaspaboTaHHbIN METOA no3soAsfeT onpeAenaTb
OUABTPALUOHHO-€MKOCTHbIE CBOMUCTBA naacra B

OKONOCKBaXXMHHOM U MEXCKBaXXMHHOM MNpoCTpaHCTBaXx,
BOCCTaHaBAMBaTb AWHAaMMKY MNAAcToBOro  AaBAEHMUSA,
aHaAM3UpoBaTb B3aMMOBAUAHUE CKBAXXWH, NMPOrHO3UpoBaTb
paboTy ckBakuH. MeToa nokasan XxopoLuue pe3yAbTaTbl NpU
TECTUPOBAHUU HA TEOPETUUYECKUX U MPOMbICAOBLIX AAHHbIX
(pmc.).

MeToa MMEET BbICOKYIO MNMPaKTUUECKYHD 3HAUYUMOCTb
AN @aHaAM3a, KOHTPOA W PEeryaAMpoBaHuA pa3paboTku
HedTAHbIX MECTOPOXXAEHUU NPU 3aBOAHEHUU. OH NO3BOAAET
obecneuntb  BbINOAHEHME  MPOEKTHbIX  MOKa3aTeneu
pa3paboTKu HedTAHbIX MECTOPOXAEHUU (UTO ABAAETCA
aKTyaAbHOM NpobAeMOoM OTpacAMu) U NOBbICUTb HedTeoTAQuY.

3aKoHTYpHasi BOJIOHOCHAasI 00/1aCTh

METOA MYABTUCKBAXXMHHOWU AEKOHBOAIOLIMK AAHHDIX
O AEBUTE U AABAEHUU HEGTAHBIX CKBAXXUH C MOMOLLbIO CRM-MOAEAEN
C YYETOM OBBOAHEHUA UCCAEAYEMbIX CKBAXXUH

~—>@9 18

MpombicnoBbIN Npumep — HedpTAHOE MecTopoxaeHUe B pecnybnuke Komu. Cxema
pacnonoxeHns CKBaXuH 1 rpaHuy (cnesa) u cxema ceasen B CRM-mopenu (cnpasa)

®HL, HUU cuctemHbix nccnegosanun PAH

(AdanackuH U.B., betenuH B.B., BonbnuH C.T"., TnywakoB A.A., KonesatoB

A.A., Kpbiravos 1.B., finos .B.)
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My6nukaymu:

Afanaskin 1.V., Kryganov P.V., Volpin S.G., Kolevatov A.A., Glishakov A.A., Yalov P.V. // Journal of Petroleum
Science and Engineering (WoS Q1). 2022. Vol. 215. 110679. DOI 10.1016/j.petrol.2022.110679.
AdpanackuH U.B. u gp. // Teonorusi, reogmamnka n paspaboTtka HEPTAHBIX 1 ra3oBbIX MECTOPOXAEHNNA. 2022.
Ne10 (370). C. 44-56. DOI 10.33285/2413-5011-2022-10(370)-44-56.



TEXHOAOTUA CO3AAHUA LUOPOBBLIX ABOMHUKOB
AN ONMMUCAHUA NPOLIECCOB PABOTbl UHOPACTPYKTYPHbIX OBBbEKTOB

MpepnoxeHa HoBask TEXHOAOTMA CO3AAHUA LUPPOBBIX paspasomumn A T—— =0
ABOMHUKOB NS onucaHus NpoLeccoB paboThbl T Konewwe
UHPPACTPYKTYPHbIX 00bekToB bBaWlkanbCKOM  MPUPOAHOM g p&”:tw e D E
TEppuTOpHH, UCMOABIYIOLLLUX npupoaocbeperaioLiee BTN e i oo N oo srmemm— )
obopyaoBaHue. OHa OpUEHTMPOBaAHa Ha WCCAEAOBaHMe, e oone e | SR e ] Muxpocepane nocramom saas |

Mopayns m; NpeasapuTenbHOn NOAroTOBKM
UCXOAMBIX [AHMDBIX

nporHo3npoBaHue 7] onTMmMmusauuro TEXHONOTNUUYECKHUX,
9KOHOMMUYECKUX U IKOANOTUUECKUX MNOoKa3aTeneu pa60Tb|
06bLEKTOB Ha OCHOBE aHaAM3a NOTOKOB npeaAMeTHbIX AaHHbIX B
cpeae MmoAenupoBaHUA.

I._.l MuKpPOCEepPBMC NPENPOUECCOPHON 06paboTKy BaHHBIX

Moayns m; 85160Pa BHINUCAUTENLHLIX PECYPCOS U MUKPOCEREBUC ONPEAENEHAA NPOrPamMMHO-aNNapaTHoOro
METOAA MHOTOKDWTEPMAIbHOIO aHanmsa obecneyenva cpeavt

MoAaynb My BLINOAHEHUA IKIEMNAAPOB NPUKNAAHOTO
MoAayNA (MMUTAUMOHHOR Mmoaenu}

MUKPOCEPBMC BUINOAHEHUA MOAENN

L
[ Moayns ms 06paboTeu Pe3ynbTaTOs MOASAHMPOBAHUA l‘—‘l MuKPOCePBUC NOCTNPOLECCOPHON 06PatOoTKM AAHHBIX

CyTb M HOBMU3HA TEXHOAOTMMU NO CpPaABHEHUIO C '" RN Moy me s ms mworopumepuazbroro auanu3a |l muwpocepame miorokpurepmansiioro anansa |
U3BECTHbIMMU  3aKAKOYAKOTCA B WUHTerpauMmM  MeTOAOB @Pn (w"’o:kﬂow e e e | R g
$GaKTOpHOro aHaAM3a, MHOFOKpPUTEPUAAbHOU ONTUMMU3ALMUM, Hayunoe np nupossiun paSorm npupoAccSeparsouiaro Heag s :
UCKYCCTBEHHOIO UHTEANEKTA, UH)XEeHepuu 3HaHUMU, I —- \\ EA
KOHLUEeNnTyaAbHOro U CEepBUC-OPUEHTUPOBAHHOIO S i pecypcon [ T P Hmmmug = ‘
nporpamMmMupoBaHuA, 06paboTku 60AbLLINX A@HHbIX, |5 —i =¥ & —| % i) i
pacnpeAeneHHbIX BbIYUCAEHUN U MYABTUAr€HTHbIX CUCTEM. m::;:f«p;;m i — "‘,;‘,;;,;,‘,;‘...,";;;"","; """" .;;.;L.;;'.J."""';;;;{;"'

Cxema co3paHus U npUMeHeHUs LdpoBbIX ABOWHUKOB
My6nukaumu:
WHCTMTYT AMHAMUKK CUCTEM W Teopum ynpaBneHus umenn B.M. Matpocosa CO PAH Feoktistov A., Gorsky S., Kostromoin R., Fedorov R., Bychkov I. // ISPRS International Journal of Geo-
(BawapmHa 0.10., Bbiukos U.B., Fopckuii C.A., Koctpomun P.O., Cugopos U.A., Information. 2022. Vol. 11, Ne 1. P. 8. (WoS Q2, JSR IF 3.099; Scopus: Q1, SJR: IF 0.721).

Bychkov |.V. et al. // Optoelectromcs, Instrumentation and Data Processing. 2022. Vol. 58, Ne 4.

®eokTucTos Al Bbiukos W.B. u ap.// BeluncnutensHble TexHonorun. 2022. T. 27, Ne 5. C.30-42.



AUHAMUKA TPEX®OTOHHOIO AASEPHOIO BO3BY>KAEHUA
ME30CKOINUYECKUX AHCAMBAEN
XOAOAHbIX PUABEPITOBCKUX ATOMOB PYBUAUA

BnepBble uccnepoBaHa BpeMeHHaA AMHaMUKa TpeX$GOTOHHOro *[@ (%) ey (a)-(e) Toukamu n3oB6paxeHbi
) ¥
Aa3epHoro Bo36yxaeHus 5S,,—>5P;,—6S,,,—>39P; , 1 ,,4'[ 1 ,//. 3KCMepUMeHTanbHbIe 3annck CNeKTPOB
MEe30CKONMUYECKUX aHcambnen  XonopHbix atomoB Rb B ; 4 Sr— &f‘/ TPex¢OTOHHOro NlasepHOro Bo3oyxaeHuUs
pupbEProBCKUE COCTOAHUA B MArHUTOONTUUECKOM AOBYLUKE C st punbGeprosckoro cocTosHus 39P;, npu
MCNOAb30BaHUEM Ha KaXkAoM CTYNeHM HenpepbIBHbIX o ' CKaHMPOBaHUN OTCTPOWKM 3, nasepa :pe:beu
’ CTyneHun u BpeMeHu B3auMmoaeucTBusa t = 4 MKC.
OAHOYACTOTHbIX Aa3epoB. AHcambanu coctoann us N=1-5 atomoB u £ vy P S y
- . 0.0 3anucbk S npeacraBnsaeT coboi curHan,
€rMcTpupoBanMCb METOAOM CENEKTUBHOW MOAEBOU WOHU3ALUU C s2 .
Y pup . A L -1 2 COOTBETCTBYHLLMIA CPegHEMY YUCTY
MNOCTCEAEKUHUENU MO YUCAY aTOMOB. I/I3MepeHa 3aBUCUMOCTb 04 I([ i pnadeproBCKUx aTOMOB, PErMCTPUPYEMbIX Ha
BEpPOATHOCTU BO36Y)XAEHUA OT AAMTEAbHOCTU BO30yXAAtOLLMUX - 7 \\_ nasepHbiv umnynec. 3anucu S1-S5
0.0 ol . y
AA3€pPHbIX UMMNYAbBCOB U UYUCAQ PETUCTPUPYEMbIX PUABEProBCKUX s3> " e NpeAcTaBnAT CNeKTPbl BO36YkAeHNS
atomoB (puc.). lMpu1 manbix BpeMmeHax B3auMOAEMUCTBUA Habaopancs - % ;;;;;?"‘ M°3°°K°""‘*ec'<;'x aHcambnei ¢ OHPSFI:?:IHHM
o - ' A # unucnom puabeproackux atomoB N=1-5. Ux
AMHEWHbIK POCT BEPOATHOCTEW, a nNpU OOAbLUMX BpeMeHax 02 \ P4 puASeproe .
0.0 - s CyMMa JaeT NoNHbIi M3MepseMblil curHan S.
BEPOATHOCTU BbIXOAMAUM HA HACbIWEHUEe, NPpU 3TOM ANA KaXKAOro 84 [ p——————— . CNNOWHbIE KpUBbIE — Pe3yIbTaT YNCEHHOro
Yynucra aToMOB UMEAUCb CBOU 0cobeHHocTU. MpoBeaeHo cpaBHEHUE o , o {/ MOAENMPOBaHMS NP TPEXOTOHHOI YacToTe
3KCNepPUMEHTaAbHbIX 3aBUCUMOCTEM C pe3yabTaTaMU UYUCAEHHbIX 02 Jt 4 Pa6u Q/(2x) = 0,2 Ml'u, cpegHeM 4Ynucne aTOMOB
= 0.0: J at® - -
pacyeToB B paMKax YeTbIpeXypOBHEBOW MOAEAM M MOAYYEHO WX - - N,=10 v BeposTHoCTH UX perucTpaumnm T=0,6.
xopoluee cornacve. OnpepeneHbl YCAOBUA, HeobXoAMMbIE AAA e w) - ()-(M) To Xe camoe Ans amnAUTYab!
HabAlopAeHUs OCUMANALMM  HaceneHHocTed Pabu. T[loayuyeHHble - A o Pe30HaHCOB B LIEHTPe NTMHUK Nepexoaa B
5o .-ﬁ@ e
pe3yAbTaTbl BaXHbl AN peanu3auuu ABYXKYOUTOBbLIX KBAHTOBbIX ol S A N R 3aBMCMMOCTY OT BpeMeHU BO36YkAeHMs npu
Orcrpoiika 8, (MMy) Bpems (MKc) No=1 3.

onepauun Ha OCHOBE B3aUMOAEUCTBUN PUABEPrOBCKUX aTOMOB.

My6nukauusa:
[.B6. Tpetbskos, B.M. OHTuH, E.A. Akwwuna, WN.W. Betepos, U.WU. Psbues. // KBaHToBas anekTpoHuka.
2022,71.52, B. 6, . 513-522.

UHcTutyT dhmankm nonynposoaHmkoB umenn A.B. PxxaHoBa CO PAH
(Betepos WU.U., Pabues U.WU., TpetbsakoB [.B., 3uTuH B.M., AkwmnHa E.A.)



Ha
obocHoBaH U pa3paboTtaH HOBbIM METOA AMArHOCTUKU paKa U
APYrMX NATOAOTMU KOXHbIX MOKPOBOB U BHYTPEHHUX OPraHoB, a

6ase TEXHOAOTMH pPaAUOPOTOHUKW MPEANOXKEH,

TaKxe Avabeta c UCMOAb30BaHUEM npuHUMna
MHOrocnekTparnbHou  06paboTku  cCBETOBbIX MOAEU M
n3obpaxxeHumn npu nocrepo0BaTEAbHOM nporpamMmMHo-

ynpaBAS€eMOM OOGAyYEHUM CBETOM C OOABLUMM KOAMUYECTBOM
AAVH BOAH.

PaspabotaH 7 U3roTOBAEH AabopaTopHbIU
3KCNepUMeEHTaAbHbIM MakeT (puc. 1), Ha KOTOpoM BRepBbie

NnpoBeAeH KOMMNAEKC WCCAEAOBAHMM Ha MNauMeHTax ¢
pasAMUHbIMU  BUAAMM  KOXHbIX  HOBOOOpasoBaHUMW M
NOBPEXAEHUH, NOATBEPAUBLLUM pabotocnocobHOCTb ]

3pPEKTUBHOCTb NMPEANOXKEHHOIO MeToAa. BnepBble nokasaHa
LenecoobpasHoOCTb MCNOAb30BaHUA BbICOKOCENEKTUBHbIX
aKyCTOOMNTUUYECKHUX nepecTpanBaeMblX dUAbTPOB npu
dopmupoBaHUM 0OAyUalOLLLErO Nyyka cCBeTa, YTO MO3BOAAIET 3a
CyeT 3HAUYUTEAbHOro YBEAUYEHUA UYUCAA MUCNOAb3YEMbIX AAA
aHaAu3a AAMH BOAH obecneuntb 6biCTpoAEUCTBUE NpoLecca U
BbICOKYKO AOCTOBEPHOCTb AMArHOCTUKKM, B YaCTHOCTU paka
BHYTPEHHUX OPraHoOB FTMOPUAHBIMU SHAOCKONAMM (pUC.2).

Koxnoe

HOBOOGPA3OBAHI

—=

R

PAHHAA AUATHOCTUKA PAKA KOXKU U BHYTPEHHUX OPTAHOB
HA BA3E TEXHOAOTMU PAAUODOTOHUKH

AOIN® - akycToONTUYECKUI NepecTpanBaemMblii hunbTp;
1 - ONTOBONIOKOHHbIN 0ONyyaTensb;
2 - ONTOBOMIOKOHHBLIN AATYMK N300paKEHNI;
~ 3 - TV-kamepa

e
™\

TOHKasA peryIHpoBKa
~_\JHHH BOIHBI baok L
\ \ YNpaBIeHHA
TToTHXPOMHBIH :
\ l T HCTOYHHK Biok
IMpoeKkuHORHAR cBeTa Ynpas.IeHHA
onTHKa MK J! T
A "
" Aone JByMepHBIi —
OPMHPOBATE Y AN -
P yiea (GOTONPHEMHHK
MHOT O IEMEHHTHLLI]

\

JIBYMEPHbL
doronpHeMHIK

TToIHXPOMHBIH
HCTOYHHK CBeTa

KoHTporiep
*Te1eBH3HOHHOT O <
KaHa7Ta

WUHcTuTyT aHanuTuyeckoro npudopoctpoerus PAH

(BensieB A.B., l'ypeBuu B.C., 3anyenko K.B., KopatokoBa A.A., CBsiTkuHa B.W.)

I'pyGas peryImpoBka
ZLTHHBI BOTHBI

Puc. 1. CTpykTypHas cxema makeTa
YCTPOWCTBA AMarHOCTMKU paka KOXu Ha
OCHOBE MHOroCneKTpanbLHOro aHanuaa

Puc. 2. CTpyKTypHasa cxema makeTa rubpuaHoro
3HAOCKONA AN AUarHOCTUKN paKa BHYTPEHHUX
OpraHoB Ha OCHOBE MHOrOCMNeKTpanbLHOro aHanuaa

My6nukauyum:

Zaichenko K.V., Gurevich B.S. // Proceedings of SPIE. 2021, vol. 11922, pp. 119221C.

Zaichenko K.V., Gurevich B.S. // Proceedings of SPIE. 2022, vol. 12144, pp. 121440E-1 — 121440E-6.
Zaichenko K.V., Gurevich B.S. Svyatkina V.. // Scientific and Technical Journal of Information
Technologies, Mechanics and Optics, 2022, vol. 22, no. 5, pp. 846-853.



U3MEHEHUE CTPYKTYPbl U MNPOHULAEMOCTHU BUCAOUHBIX AMITUAHDIX
MEMBPAH NOA AEACTBUEM HAHOYACTUL, DEPPUTA KOBAABLTA

O6HapyXeHbl CTPYKTYPHbIE
U3MeHeHuss ¢ochaTUAUAXOAUHOBDIX r 2 =
AMMNUAHBIX MeMO6paH, Bbi3BaHHble UX 16} 2
B3aUMOAEUCTBUEM C MArHUTHbIMMU 4 al
HaHo4yacTMuamMu ¢pepputa kobanbta. £ 0 |
Ucnonb3oBanuchb HaHo4YaCTULbI ¥ ) :
HECKOAbKUX TUMOB: C Kybuueckum m
AAPOM deppurta kobanbTa e
pasmepom 12 wuAM 27  HM, SO C
NOKPbITbIM rMAPOPUABHOU
060n0UKOM U3 YenOBEeUYEeCKoro
CbIBOPOTOYHOIO aAbbyMMHA  WUAM
NOAUITUAEHTAUKOAS.

MeToAOM KOHAYKTOMETPUM 3aperucrpuposaHo obpasoBaHue

MeTacTabUAbHbIX npoBOAALLUX NOP C aHOMaAbHO BbICOKUM
BpEMEHEM XHU3HMU, 06yCI\0B/\eHHbIX B3aUMOAEUCTBUEM
paccMaTpuBaeMbIX HaHo4YacCTUL, C AMTMUAHBIM 6ucnoem.

O6HapyXeHo, UTo, HEeCMOTPA Ha HaHOpa3MEpPHbIM papuyc nop,
XapaKTepHoe BpPeMSA UX CYLLECTBOBAHUA COCTaBAAET OKOAO CEKYHADI

(puc.).

TOK, MA

UHCTUTYT pagmoTexHUKKU 1 anekTpoHukn umenu B.A. KotensHukoBa PAH,
MepBbin MoCKOBCKMIA rocyaapCTBEHHbLIN MEAULIMHCKUIA YHUBEpCUTET umeHn U.M.

CeueHoBa Mun3pgpasa Poccun, ®UL NXP MX PAH
(AHocoB A.A., ActanuHa IN.H., Bopucosa E.[l., lepyHen A.C., Konnak O.B., MopryHos P.B.,
Mpockypskos U.WU., CmupHoBa E.10.)
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KoHueHTpayma marHutHbix HaHowactuy C=0<C,<C3<C;

YBenuyeHve npoBOoAUMOCTH NIMNUAHOW MeMOpaHbl ¢ pocTOM KoHUeHTpauun C1=0<C2<C3<C4
HaHovacTuy pepputa KobanbTa. HanpsxeHue Ha membpare 30 mB

Ba)HOCTb pe3yAbTaTa COCTOMT B CO3AAHWMU OCHOBbl AAA  PeLUeHUs
aKTyaAbHOW 3apauu, HanpaBAeHHOW Ha pa3paboTKy HOBbIX 3PPEKTUBHbLIX

TepaneBTUYECKUX cTpaTeruu aApecHoOU ynpaBAieMOU AOCTaBKMU
AEKApPCTBEHHbIX BeELLEeCTB B LeAeBble 006nAacTM oOpraHMamMa 4YeAoOBEKa M
>)XUBOTHbIX.
My6nukauum:

Anosov A. et al. // Membranes. 2022. T. 12. Ne. 11. C. 1106. DOI: 10.3390/membranes12111106.
Anosov A. et al. //Langmuir. 2022, 38, 47, 14517-14526 DOI: 10.1021/acs.langmuir.2c02659.
A.A. AHocos, v ap. /I Onektpoxumus, 2022, T. 58, Ne 4, ¢.179-187 dol:10.31857/S0424857022030033.



Nepepaua ceBepxBbicokouacTtoTHOro (CBY) curHana
Mo ONTOBOAOKHY obecneuMBaer CHWXEHUE NoTepb
nepepayn B COTHU, TbICAYM pa3 N0 CpPaBHEHUID C
TPaAULMOHHBIM KOaKCUaAbHbIM Kabenem.

PaspaboTtaHbl KOHCTPYKLMUA 7 TEXHONOTUA
U3roToBA€HUA MOLLHbIX 6eckopnycHbix CBY-poTtopnopoB
ANA  cneKkTpanbHOro AaumanasoHa 1,0-1,65 mkm, He
npousBoauMbIX B Poccuun. dotoamoabl U3rotTaBAMBatOTCA
Ha ocHoBe retepocTpyktyp InAlAs/InGaAs/InP u
NPeACTaBAAKOT CO60M  Me3OCTPYKTypbl € 6apbepom
lottkn (puc. 1). Pabouasa uactota ¢OTOAMOAOB

avametrpom @10 wmkm  pocturaetr 40 [Ty, a Puc. 1. BeckopnycHoil Yun-(hoToaMon Puc. 2. ®oTonprneMHMK ¢ BONIOKOHHbIM BBOAOM
MaKcumanbHasa BbixopHaa CBY-mowHocTb Ha yactote 20 U3ny4YeHUsi Ha OCHOBe pa3paboTaHHbIX )0TOANOAOB
MMy anA poToamopoB @15 mMKm coctaBuna 58 MBT. (coBmecTHO ¢ OO0 «A¥i 3m Tex» u TYCYP)

NokasaHo, uTo doToauOAbI NEepPCneKTUBHbI ANA CUCTEM

reHepaunn u nepepauu axanoroebix CBY-curHanos c Pa3paboTaHbl TakKe pin-GOTOAUOABI, HA OCHOBE KOTOPbIX COBMECTHO ¢ 000 «Ail M

BbICOKUMM TPEOOBAHNAMM K GAZOBbLIM LUyMAM. Tex» M TYCYP (r. Tomck) u AO HMLU «3ABUC» (r. 3eneHorpap) W3roTOBAEHbI
BbICOKOCKOPOCTHbIE $OTONPUEMHUKU C BONOKOHHbIM BBOAOM U3AYUEHUSA (PUC. 2), a TaKXKe
I'VI6pVIAHbIe d)OTOﬂpVIeMHMKVI C TPaHCMMNeAaHCHbIMU YCUAUTENAMMN.

WHcTutyT chmankm nonynpoogHukoB umenn A.B. PxxaHoBa CO PAH, My6nukaums:

(AkceHoB M.C., ApbikoB B.C., Banuwesa H.A., F'ununickun A.M., mutpues Zhuravlev K. S., Chizh A. L., Mikitchuk K. B et al. // Journal of Semiconductors, v.43, Ne1, ¢.012302, 2022.
0.B., Xypaenes K.C., Mukutuyk K.B., Ckok [1.B., Toponos A.U., Yux A.Jl.,

Yucroxuu U.b., lOHycoB U.B.)



METOAbI U CPEACTBA NPOrPAMMUPOBAHUA
FTETEPOTEHHbIX KOHOUTYPUPYEMbIX UHTETPAAbHbBIX CXEM
ANA PEAAMSALUU TPEBYEMOWU GYHKLIUOHAABHOCTHU

M3roTtoBneHHbIe
reTeporeHHble
KOHpUrypupyemsbie

leTeporeHHble KOHpUrypupyemble O6onbline UHTerpanbHble cxembl (BUC) Tpebyemasn
BKAIOYAOT B CcebA Kak mnporpaMMMUpPyeMyrd AOTMKY, TakK W TUNOBbl€ CAOXHO SYHKLUOHAIEHOCTH

dOYHKUMOHaNbHble OAOKU: npoueccopbl, UHTEPOEUCHBbIE CXEeMbl, OAOKU UUDPOBOU e Bnc
obpabotku curHanoB. PaspabotaHHble W peanM3oBaHHble METOAbl U CpeAcTBa
nporpamMMUMpoOBaHUA TaKUX CXEM NMPEACTABAAIOT coboM cucTemMy aBTOMATU3UPOBAHHOIO — qu,opmaum
npoektupoBaHua (CAMNP) nporpammupytowen MHGopmMauum U No3BoAdloT co3patb BUC NPOrpammMUpPOBaHNA
c TpebyemMon OYHKUMOHAABHOCTbIO, MpPUYEM MNpPorpaMMUpPOBaHUE COEAUHEHUU M, “°H¢“r\é&“(':wem'=’x
COOTBETCTBEHHO, obecneueHue Tpebyemon ¢yHKuMoHanbHocTM BUC ocywectBasetcA
onepatMBHO, NyTeM 3anucu YyNpaBAAIOLWEN UHPOPMAaLUM B pacnpeAeneHHY NamMATb
3apaHee U3roToBAEHHbIX reteporeHHbIx KoHourypupyemsix BUC (puc.). il NMporpammuposaHue
Pa3zpabotunkam oTeueCTBEHHOU MUKPOINEKTPOHHOM annapartypbl HeobxoauMma “C’“‘b“r‘é&"'cp‘/e“’“’"‘
LULMPOKAA HOMEHKAATypa MWHTErpanbHblX CXeM nNpu  Hebonbnx obbemax ux N
notpebaeHusn. NMpumeHeHne KoHpurypupyembix BUC coBmecTHO ¢ paspabotaHHou CAIP
NO3BOAAIET B KOPOTKME CPOKU peanns3oBaTtb OOAbLLOE KOAMUECTBO HEOOXOAMMDBIX B ~ EVCE G BEHH
HacTosilLlee BpeMs  3akKasHbiXx MMUKPOCXEM nNyTeM MNpPorpaMMMUpPOBAHUA  UX BYHKLMOHANBHOCTHIO
OYHKLMOHANBHOCTH, UTO B 3HAUYUTEABHOU Mepe obecneynBaeT UX UMNOPTO3aMeELLEHHE. ~
Anroputm nporpammupoBanua BUC ¢ Tpebyemon
(hYHKLMOHANBLHOCTLIO
WHcTuTyT Nnpobnem npoekTUpoBaHua B MUKPOINeKTpoHuke PAH, My6nukaumu:
AO «HUWU monekynsapHOW 3neKTPOHUKN» OHHc B.W., Faspurios C.B., XBatoB B.M., Kyp6atos B.I". // MukpoanekTtpoHuka. 2021. T. 50. Ne 6.
(FraBpunos C.B., XXene3uukos [1.A., 3annetuHa M.A., XBatoB B.M., YouaeB Faspunos C.B., XKenesuukos [I.A., 3annetuHa M.A., Xsatos B.M., Youaes P. XK., QuHc B.W. //

P.X., 9nHc B.U.) MukpoanekTpoHmka. 2019. T. 48. Ne 3. C. 211-223.



TEXHOAOTHUA SNUTAKCUAABHOIO POCTA TETEPOCTPYKTYP
HA OCHOBE HUTPUAA TAANAUA AN TPAH3UCTOPOB U CBETOAUOAOB
HA NOAANOXKAX KPEMHUA AMAMETPOM AO 150 MM

PaspaboTaHa oTeyecTBEHHas TEXHOAOTUA e (S B ! AIN/GaN
BblpallMBaHUA FeTEPOCTPYKTYP Ha OCHOBE HUTPUAA FaAAUA -
ANA CBYy TPaH3UCTOPOB Ha CBEpPXBbICOKOOMHbIX
3NUTaKCUaAAbHbIX CTPYKTYpax KpeMHua auamerpom 100-150
MM. Ha paspabotaHHbIX CTpPyKTypax noAyyeHbl CBY
TPaH3UCTOpPbl (PUC. @) € MaAKCUMaAbHbIM TOKOM CTOKa
HacbiweHna 1200 MA/MM, KpyTM3HOM He meHee 300
MCM/MM, Hanps)keHuem obpartHoro npo6os 6onee 80 B u
rpaHuyHou yactorou (Ft) okono 80 ITu.

BoipalueHb CBETOAMOAHBIE F€TEPOCTPYKTYPbI (puc. 6) MonepeyHbIi cpe3 3aTBOpa TpaH3NCTOPa W3o6paxeHme npocBeyMBatoLLieii
ucnonb3oBaHMem TemnaeutoB SiC/Si, CUHTE3MPOBAHHbBIX Ha CBEPXBbICOKOOMHOM 3nUTaKCHanbHOI 3NeKTPOHHOI MUKPOCKOMUM CTPYKTYPbI
MeTOAOM COrnacoBaHHOro 3amMmelleH1UA aToMOB. CTPYKTYpe KpeMHus (a) AIGaN/SiC/Si B nonepeuHom ceveHuu (6)

C WCcnoAb3OBaHUMEM  YAAAEHUA  MOANOXKKU  AAA
yBeAuueHusa 3pPeKTMBHOCTM BbiBOAA CBeTa paspaboraHa
TEXHONOTMA U3rOTOBAEHUA KPUCTAaAAOB CBETOAUMOAOB (PUC. B).

WU3nyyeHune ymna c yaaneHHou
NOANOXKON (B)

HT 6 PAH My6nukauuu:
3 . M“"pgaé‘eﬁm“"""é“chHM"Kp°””2"éregel°°°7pyfgp A  ©eRoros ClL,uap. i Haomsnycrpus 715, Ne S8-1 (113), (2022) c. 113417,
(3asaput E.E., lynank B.B., Hukonaes A.E., Caxapos A.B., LlauynbHukoB A.®.) 10| K et al / Technical Physics Letters, 2022, V. 48, Ne 2, p.31-34.



9KCNEPUMEHTAAbHAA CBETOBAAl YCTAHOBKA ANl BETETALIMWM PACTEHUU

YcTaHOBKaA COCTOMT M3 u4eTbipex OOKCOB CO CAepyHOLLUM
CBEeToAUOAHbIM ocBeweHneM: WW (TenAbin 6enbin), SB (COAHEUYHbIH
6okc), RGB (kpacHo-3eneHo-CcMHMKM) U FS  (KpaCHO-CUHUW).
CooTHolueHue 3Heprun (B:G:R, %) coctaBnser: WW — 14:48:38, SB —
26:41:33, RGB - 32:19:49, FS - 27:11:62. CBoAHbIE CNEKTPaAbHble
XapaKTePUCTUKU NPUBEAEHDbI Ha PUC.

HoBu3Ha 3aknlouyaeTcd B TOYHOM AO3UMPOBAHUM BapUaLUM
MCKYCCTBEHHOI0 OCBELLEHUS BAMAIOLLMX HA PETYALUIO POCTOBBLIX M
GUTOXUMUUYECKUX XapaKTepPUCTUK pacTeHUM. 3HauMMocCTb
ONpeAensieTc UCNOAb3OBAaHUEM YCTPOWUCTBA ANl MOAYYEHMUS HOBbIX
3HaHWW B UCCAEAOBAHWU BAUAIHUA BapuauUMU UCKYCCTBEHHOro
OCBELLEHUS AN NPUMEHEHUA B TEMAMYHOM PacTEHUEBOACTBE C LIEeAbIO
NMOAYYEHUA MAKCUMAAbHOTO 3Heproad¢PeKTUBHOro pesyabTata B ;
3aBUCMMOCTU OT BUAA KYALTYP. Pe3ynbtat Heobxoaum ansi pa3paboTku 400430460500530560600630660700730760 790
OCHOB TEXHONOTUM YBEAUYEHNS YPOKAHHOCTU PACTUTEALHBIX KYABTYP B JUi1Ha BOJIHbL, HM
arpoMHAYCTPUAAbHOM MNPOMBLILLUAEHHOCTM Ha OCHOBE BapuauWM

)

Ib/(C M

MKMO,

CnekTpanbiag odny4yeHnnocTh,

R s CBopAHble CNEKTPbI M3Ny4YeHNs UICTOYHUKOB CBETa
3KCnepUMeHTanbHOM YCTaHOBKU

My6nukauus:
WHcTuTyT aBTOMaTMKM M npoueccos ynpasnenns 1BO PAH Nakonechnaya, O.V., Kholin, A.S., Subbotin, E.P. et al. // Russ J Plant Physiol 69, 88 (2022).
(akapemuk PAH Kynbuut 10.H., CybboTu E..) https://doi.org/10.1134/S1021443722050168. IF 1.419, Q3



NMPUMEHEHUE KOABLIEBbIX SAEKTPOHHbIX MOTOKOB
B MOLLHbIX KAUCTPOHAX

MpoBeapeHHbIE nccnepoBaHuUA noKa3anu BO3MOXXHOCTb

=

yBennueHua KIA mMHorope3oHaTtopHOro KAUCTpoHa Ha 5-6% 3a cuer % 80

MCNOAbL30BAHUA KOAbLIEBbIX 3AEKTPOHHbLIX MOTOKOB. [lOAyYEHHble B g s

pe3yAbrate ONTUMMU3ALMUOHHbBIX pacueToB CpaBHUTEAbHblE % 70 g

3aBUCMMOCTM TNpeAeNbHbIX 3HAUYeHUW INeKTpoHHoro KIIA AnA 2 o

KAUCTPOHOB CO CMAOLUHbIM (rpaduk 1) u KoAbLEeBbIM NYYKOM (rpadpuk § 600

3) npeactaBaeHbl Ha puc. 1. lNokasaHo, 4YTO 3ameHa CMNAOLUHOro 5 ssv.

3NEKTPOHHOI0 NMyYyka Ha KOAbLEBOW NMO3BOAAET YBEAUUUTb CUAY TOKA E s T W - M e i A
nyyka U MowHoCTb npubopa Ha 30-100% npu Tom e 3HaueHuun KMNA KOMHHeCTBO PE3OHATOPOB T —
(cm. rpaduku 1, 2 Ha puc. 1). [loAyueHO aHaAUTUYECKOE BbIpa)XxeHue

A BblOOpa napamMeTpoB  KOABLEBOTO  SAGKTPOHHOTO  MOTOKa, Puc.1. 3aBucmmocTb npeaenbHbIX Puc.2. 3aBUCMMOCTb YBENMYEHUA CUlbl
obecneuuBatollee Takyto 3ameHy. Ha puc.2 npuseaeHbl 3aBUCMMOCTH anekTpoHHbIxX KMM knuctpoHa ot TOKa |, Npy 3amMeHe CNIOLIHOrO Nyyka
OTHOCUTEABHOIO YBEAUYEHUA CUAblI TOKaA KOAbLEBOro ny4vyka ot Yyucna pe3oHaTOPOB ANA PasNUYHbIX KONbLEBbIM NPU COXPaHEHUU 3HAYEHUS
Koa¢ppULMEHTa 3anNoAHEHUA nyuyka nMNpU  pasAUUYHbIX 3HAYEeHUAX BeSIMYUH TOKa 3MEKTPOHHOro nyyka l,: KM ot koacbpmumeHTa 3anonHeHUs nyyka
TOALLMHbI  KOABLEBOFO MNy4yka. B  MUAAMMETPOBOM AvanasoHe (1) - cnnowHoi nyvok, I, = 17.25 A; Oy AN Pa3NUYHbIX 3HA4EHUNA TOMLMHBI
NMPUMEHEHUE KOABLIEBbIX 3AEKTPOHHbIX MOTOKOB MOXET MNO3BOAUTbL (2) - konbueBoi ny4ok, |y = 27.3 A; konbuesoro ny4ka: (1) o, = 0.5; (2) o, = 0.6;
obecneuntb pPEKOpPAHbIE 3HayeHus BbIXOAHOM MOLLHOCTH (E)) = CENRIEEEL P E [ = s - T E U ) Oy =RS (E) & B U

OAHOAYyYEBbIX KAUCTPOHOB.

5 My6nukauus:
WHcTuTyT Nnpobnem nasepHbix U MHOPMaLMOHHbIX TexHonorui PAH PopskuH B.E., AkceHos B.H. // N3BecTus Poccuiickoit akapemum Hayk. Cepus duandeckas. 2022. T. 86.

— punnan ®HUL «Kpuctannorpadms u otoHuka» PAH Ne 1. C. 88-92. DOI 10.31857/S0367676522010215.
(AkcenoB B.H., PoasikuH B.E.)



BbipeneHUE  OTAEAbHbIX  3PPEKTOB, aCCOLUUPOBAHHLIX C
BO30Oy)XAeHUEM U CBA3bID MOA B CTPYKTypax, a Takke onucaHue ¢pusnku
pe3oHaHcoB U GOpPMUPOBAHUA pPe30HaAHCHOro npoduna PaHO MOXET
6bITb OCYLLLECTBAEHO HAa OCHOBE TEOPUU CBA3aHHbIX MoA (CM). B otanumne
OT TPaAMULMOHHBIX Teopuh CM ¢ $pEeHOMEHONOTMUECKUMU MOCTOAHHbLIMM
KoadpPuUuMeHTaMu BnepBble aHAAUTUUECKU MOAYYEHbl POPMYAUPOBKHU
mopener CM ansl CTPYKTYP, AOMYCKAOLUX BO3OYy)XAeHUEe KaK OAUHOUHDIX,
TaK U CBA3AHHbIX BOAHOBOAHbIX MoA, Moa ®abpu-Nepo, CUMMETPUUHBIX U
AHTUCUMMETPUYHBIX MAA3MOHHbIX MOA (puc. 1). Takke NoAyYeHbl ABHblE
aHaAUTUYECKUE BbIpa)XXeHUs, CcBA3blBalOLLUE pe30HaHCHble
XapaKTEPUCTUKNU, TaKUEe KaK BbICOTA, MOAOXKEHUE, LUMPUHA, HAKAOH
pe3oHaHCa, MaKCMMaAbHOE YCUAEHUA MNOAA, UYYBCTBUTEAbHOCTb K
M3MEHEHUIO OMNTUUECKUX XaPaKTEPUCTUK OKPYXaloLEen cpepbl U T.n.,
MHTEPPEPEHLUOHHBIX CTPYKTYP C UX GU3UYECKUMU U FTeOMETPUUECKUMMU
napameTrpamMu.

MonyyeHHble cTporne d¢opmyampoBku CM HeobxoauMbl AAA
dU3UYECKOro MNOHUMAHUA I3PPEKTOB CBA3U MEXAY aMNAUTYAAMU
KonebaHUW AOKaAbHbIX MOAEW PE3OHATOPOB U MOCAY)KAT OCHOBOMW AASA
pa3pabotku obwen dopmyaupoBku CM A cBA3AHHbIX PEe30HAHCHbIX
cuctem. PaspaboraHHasa aHanuMTMUECKass TEOpUA COrnacyeTca ¢
pe3yAbTaTaMu MOAEAMPOBaAHUA (puUc. 2).

WUHCTMTYT cuctem ob6paboTkn nsobpaxennin PAH
— cpunnan ®HUL «Kpuctannorpadums n dotoHuka» PAH
(Hectepenko [1.B., akapemuk PAH Conchep B.A.)

TEOPUA CBA3AHHbIX MOA AAA ONMUMCAHUA PESOHAHCOB ®AHO
B CTIEKTPAX CAOUCTBIX CTPYKTYP AN CITIEKTPOCKOINUHU
HA OCHOBE YCUAEHHUA MNMOAA

L (a) TouEDE TM non 10° B2
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Puc.2. Mpumepbi cnekTpoB oTpaxeHus [cnesa],
TOYHbIE 3Ha4YeHUSA (KpacHasA NMHUA) U UX
annpokcumauum paspaboTaHHbIMU (CUHARA) U
TpaAWULMOHHbIMK (YepHas) mogensimu CM B cnyyae
cBA3aHHbIX Mog ®abpu-lepo B meTanno-
[U3NEKTPUYECKMX CTPYKTYpaxX U UX COOTBETCTBYHOLLME
OTKMOHEeHMS OT TOYHbIX 3Ha4YeHWI [cnpaBa]

Puc.1. NMpumep mopenu
BO30YXaeHus
pe30HaHCHbIX (CUHARA) U
Hepe30HaHCHbIX (KpacHas)
koneb6aHun nons B cnyvae
UHTEpPhePEHLUOHHOro
pe3oHaTopa

My6nukauus:
D.V. Nesterenko, S. Hayashi, and V. Soifer, // Physical Review A 106(2), 023507 (2022).



Co3paHa yctaHoBKa Ha ocHoBe CO,-na3epa ¢ obpaTHOM CBA3bIO

NPeLU3UOHHOro aBTOMATU3UPOBAHHOIO BbliNapMBaHUA
TKaHew. MocnounHoe BbliNapMBaHue TKaHU
OCYLLECTBASIETCA C UCNOAb30BAaHUEM raAbBaHOMETPUUECKOro CKaHatopa
BHYTPU 3apaHee onpepenieMou 30Hbl Abbou dopmbl, 3apaBaemMoun ¢
MOMOLLBLIO  KOMMbiOTEepa. YcTaHOBKA MNO3BOAIET B npouecce
BbiNapMBaHUA 3anucbiBaTb aBTOAUHHbLIA CUIFHaA U €ro NpPou3BOAHbIE B
3apaHHOM 4acCTOTHOM Auana3oHe U OAHOBPEMEHHO OCYLUECTBAATb
BMAEO3aNUCb Mpouecca BbiNapuBaHUA C NOMOLWbLID UUMPPOBOro
MUKpockona (puc.). ABTOAMHHaAA AUMarHocTMKa (npuMemM Ha pesoHartop
Aa3epa o6paTtHO pacCeAHHOro M3 30Hbl MUCNAPEHUS WU3AYUYEHMUS)
MOCAOMHOIO Aa3€pPHOr0 CKaHUPOBAHUA MNO3BOAAET KOHTPOAMPOBATb
npouecc ucnapeHus OMOTKAHU OAHOro TUNA U OMNPEeAEeNTb FpPaHULbl
MEXAY TKaAHAMMU Pa3AUUHbIX TUNOB KaK B MAOCKOCTU CKAHUPOBAHUA, TaK U
Nno raybuHe TKaHM.

Co3paHHasa ycTaHOBKA MOXET ObiTb  MCNOAb30OBaHa AN
MCCAEAOBAHUW U OTPABOTKM HOBBIX MOAXOAOB K MNPELU3UOHHBIM
MaAOTPpaBMaTUUYHbIM  AAa3€epHbIM  onepauusMm C  MNPUMEHEHUEM
pPO60TU3UPOBAHHbIX XMPYPrMUECKUX CUCTEM C 0OpaTHOU CBA3LIO.

AN
6UONOrMYECKUX

UHcTutyT dhoToHHbIX TexHonorun PHUL «Kpuctannorpadumsa n dpotoHuka» PAH
(Ommutpues A.K., KoHoBanos A.H., KoptyHoB B.H., YnbsaHoB B.A.)

9KCMNEPUMEHTAABHAA YCTAHOBKA HA OCHOBE CO, AASEPA
C OBPATHOU CBA3bIO AN ABTOMATU3SUPOBAHHOIO NMPELIUSUOHHOIO
BbINAPUBAHUA BUONOTUYECKUX TKAHEN

NaszepHas yctaHoBKa N0 aBTOMaTU3MPOBAHHOMY BbiNapvMBaHWIO OMOTKaHe:

a - cxema ycTaHoBKM (1 — komnbloTep, 2 — aHanoro-uugpoBon npeobpasoBartenb, 3 — nasepHbIN 6NoK, 4
— LWWapHMPHO-3epKanbHbI MaHUNYNATOP, 5 — ranbBaHo-ckaHaTop, 6 — Mukpockon, 7 — obpa3eL, 8-
nasepHbIin u3nyyartens Ha ocHoBe CO2-na3sepa, 9 - 6nok nutanua nasepa, 10- kKOHTponnep ynpaBneHus
nasepHbiM mogynem, 11 — ontuyeckui 6nok); 6 — oTtorpacma nasepHon ycTaHOBKU; B — M300paxeHUs
pa3sHbIx (hopM Ha NOBEPXHOCTM 06pa3LioB (NoA YrnoM K NOBEPXHOCTH) U3 arapa, Nony4eHHbIe Npu
CKaHWPOBaHUM Na3epHbIM MY4YKOM CO CKOPOCTLHI0 15 MM/C npn MOWHOCTH NasepHoOro usnyyenusa 5 Br; r -
¢oTtorpachua cpesa obnactu ckaHupoBaHusa obpa3sua u3 arapa.

My6nukauus:
A.K. Dmitriev, A.N. Konovalov, V.N. Kortunov, and V.A. Ulyanov. // Instruments and Experimental
Techniques, 2022, v. 65, Ne 2, pp. 332-335. WoS (Q3), IF=1,142



IOHEPIETUKA, MEXAHUKA,
MALULUHOCTPOEHUE
U NPOLIECCbI YIIPABAEHUA



UCCAEAOBAHUA MO COBMELLEHHOMY PAAMALUUOHHOMY U KOHBEKTUBHOMY
HATPEBY BbICOKOTEMIMEPATYPHOIO MATEPUAAA

BnepBbie BbINOAHEHbLI UCCAEAOBAHUA MO COBMELLEHHOMY paAUaLLUOHHOMY
M KOHBEKTMBHOMY HarpeBy BbICOKOTEMMNEPATYPHOro Mmarepuana. AKCnepumMeHTbl
npoBeAeHbl HA YHUKaAbHOW HaydyHoMW yctaHoBke P® - BY-naasmotpoHe BI'Y-4. B
KauecTBe MCTOYHMKA U3ANYUYEHUS UCMOAb30BanCA BOAOKOHHbIM Aasep. Obpasel,
M3 TENAO3ALLUTHOrO NAMTOYHOrO MaTepuvana opbutanbHOro kKopabasa «bypan»
noaBeprancsi COBMeCTHOMY BO3AEUCTBUIO AO3BYKOBOMW CTPyU a30THOU NMAA3Mbl U
AA3EepPHOro U3NYUYEHHUS.

YcnewHo npoAeMOHCTPUPOBaH POCT TENAOBOW HArpy3ku Ha matepuan BO
BpeEMA  UCMbITaHUA B  NAA3MOTPOHE, MNOKa3aHbl BO3MOXHOCTU MO
NPOCTPAHCTBEHHO-BPEMEHHOW  MOAYAILMM  TENAOBOro  notoka. Hosbin
TEXHUYECKMU NOAXOA MNO3BOAMT MNOBbICUTb MaKCMMaAbHble peanu3yemMblie
Temnepartypbl NOBEPXHOCTH M CYLWECTBEHHO  pacwuputb  obaactu
3KCMNEPUMEHTAABHOIO MOAEAUPOBaAHUA a3pPOAUHAMMUECKOro HarpeBa, B TOM
yucne AN AabopaTopHOro BOCMPOU3BEAEHUSI YCAOBUM BXOAAQ KOCMMUECKOrO
annapata B atmocdepbl Mapca, BeHepbl, Apyrux nnaHeT COAHEUHOU CUCTEMbI U
MX CMYTHUKOB.

Pesynbrathl TaKUx UcnbITaHUM BocTpeboBaHbI NPOPUABHBIMMU

npPeANnpPUATUAMU U OpraHU3aLUAMU OTEYECTBEHHOW a3pPOKOCMUUYECKOMU OTPACAM. ®oto 0b6pasua noa BO3AENCTBUEM AO3BYKOBOWN CTPYN a30THOW NNa3Mbl
W LOMOSTHUATENLHO HAarpeToro NasepHbIM U3NyYeHUeMm

UHcTuTyT npobnem mexaHuku umenu A.10. Nwnunckoro PAH
(A.¢.-m.H. KonecHukoB A.®., A.¢p.-m.H. ConoBbeB H.I.)



AHAAUTUKO-YUCAEHHDBIA METOA OLIEHKU TEPMOBA3KOYNPYIMX CBOUCTB
KOMIMO3UTHbIX MATEPUAAOB C NPOMEXYTOYHbIM MEXX®A3HBIM CAOEM

PaspabortaH napameTpuyeckun METOA onpeAeneHus
TEePMOBA3KOYNPYrMX XapaKTEPUCTUK (TENAOPU3UUYECKUX W  BA3KOYMPYrUX)
KOMMNO3UTHbIX MaTepUuanoB Ha OCHOBE BA3KOYNPYro MaTpPULLbl U BKAKOUEHUH C
MPOMEXYTOUHbIM MeXda3HbIM cAroeM. ITOT MeToa Oasupyetcs Ha Teopuu _ . g
aCUMNTOTUUECKOTO YCPEAHEHUA YpaBHEHUH C  ObICTPOOCLUAAMPYHOLLUMMU b 2 <
KO3pPULMEHTaMU B NapaMeTPpUUEeCKOM MpPOCTPAHCTBE W aHaAUTUUYECKOM -
peweHun ob6obLeHHOU 3apaum Jwendbu AN MHOFOCAOMHOro BKAOUEHMUA. Ha Puc. 1. KomnoHeHTa HanpsikeHWil G, B 3afjaye Ha iYeiike C BONIOKHOM U
OCHOBE TaKoro NoAxoAa C MOMOLLbIO HOBOM KOHEUYHO-3INEMEHTHOW TEXHOAOTUU hyHKUMOHaNBLHO-rPaAneHTHbLIM cnoem npu Aecopmauum 1% saonb ocu
nocTpoeH 3pdEKTUBHbIA aArOPUTM peLUeHUs 3apadu Ha avelike (puc. 1) aana X B 3NOKCHAHOIA (a) M NOTH HeCKUMaeMOit anacTomepHof (6) MaTpuue
ONpeAeNeHUst TEPMOBA3KOYNPYrUX XapaKTepUCTUK Komno3utoB. lMpoBepeHo

UcCAepOBaHWE 3aBUCUMOCTU IKECTKOCTHbIX W AeMMOUPYIOLLUX CBOWCTB = —

3NOKCUAHOW CMOAbl, APMMUPOBAHHOW  YIA€POAHbIMU  BOAOKHaMW, OT i a) 6) - B)

BA3KOYMNPYrUX XapakKTEPUCTUK MeX(pa3HOro CAOA U MaTpulbl MPU pasAUUYHOM un | |15 \ & L\ ”

Temnepatype, OObBEMHOro HamoOAHEHMAI M yacToTbl BuGpauMu npu oss | \ g s B T

rapMoHMYeckux KonebaHnusax (puc. 2). OTmeuveHbl 3PPEKTbl AOKAAbHOro o . e— M A ol &

YCUAEHUA AEMNOUPYIOLMX CBOWICTB NPU  ONPEAEAEHHBIX COOTHOLLEHUSAX e e o e el e e

napameTpoB MeX¢pasHOoro cAosi U MaTpULbI. Puc. 2. 3aBucumocTtb apdhekTMBHLIX MoAynen HakonneHus KOHra n
MeTop NPUMEHUM B CTPOUTEAbCTBE, MaLUUHOCTPOEHUMU, caBura (a), notepb FOHra u casura (6) U TaHreHca yrna noreps (8) B

aBTOMOOUAECTPOEHUU, a3POKOCMUUECKON 06NaCTAX, a TaKKe B MEeAULIUHE. 3aBMCMMOCTH OT 06'LeMHON A0NK MexdasHOro Criosi ¢, B NNOCKOCTH

n30Tponuun ana cny4vyas MArkoro u BA3Koro Me)Kq)a3H0rO cnosd
My6nukauum:
|/||-|c1'v|'ry'r anIKnap,Hoﬁ mexaHuku PAH A.N. Vlasov, D.B. Volkov-Bogorodsky, V.L. Savatorova // Mechanics of Time-Dependent Materials

https://doi.org/10.1007/s11043-021-09501-4
A.N. Vlasov, D.B. Volkov-Bogorodsky, V. Savatorova // Mathematics and Mechanics of Solids //
Manuscript ID MMS-22-0241.R

(Bnacos A.H., BonkoB-boropoackuu [1.b., CaatopoBa B.J1.)



MOAEAUPOBAHUE TPELLMHOOBPA3OBAHUA
B MATEPUANAX C CUAbHO-®OPATMEHTUPOBAHHOW CTPYKTYPOM,
CO®OPMHUPOBAHHOMW B XOAE BOAbLLUUX MAACTUYECKUX AE®OPMALIUNA

Ha ocHOBe NpOBEAEHHBbIX 3AEKTPOHHO-MUKPOCKOMUYECKMX 2 . 13
UCCAEAOBAHMUIA NpeANOXEeHa MOAEAb, onucbiBatoLLan \/
TpelmMHoobpa3oBaHue B maTepuanax c CUABHO- 0 by ﬂ
PparmMeHTUpOBaHHON CTPYKTYpOW, CHOPMMPOBAHHON B XoAe
60AbLUMX  MAACTUUECKUX Aedopmauun. YCTAHOBAEHO, UTO S o
3apoXXAeHWEe TPeWwMH B TaKoW CTPYKTYpe MNPOUCXOAUT B i = -
OKPECTHOCTH POTaLMOHHO-CABUTOBbIX Me30AeEKTOB, : Crack growth
HaKanAMBaIOLWMXCA HA rpaHULAX M B CTbiKaXx ¢pparMeHToB i | | W,
BCAEACTBME HECOBMECTHOCTM NAacTUuYeckon Aedopmauuun. B / T e | T
pamMmkKax NpPeANOKEHHOW  MOAEAM  onpepeneHbl  obaacTu = P

CYLLECTBOBAHUA CTabUABbHbIX MUKPOTPELLUH U NMOCTPOEHbI KapTbl 03 : : 2
pacnpepeneHust UX AAMH B KOHOUIypauMOHHOM NPOCTPaHCTBE O 005 " ::W 005
napamMeTpos, XapaKTepU3yrLLUX AEPEKTHYIO CTPYKTYpY [
MaTepuanos.

MoAnyyeHHble  pe3yAbTaTbl  BaXHbl AN MOCTPOEHUA
$U3UUECKOWN TEOPUU BA3KOIO paspyLLUeHUs U pa3paboTKu METOAOB
AUNArHOCTUKW NPOUYHOCTHOIO COCTOAHUA METaA\OB U CNAABOB

PacueTHbI npodunb (a) M HabnoaaembIn npocuns (0)

UHcTuTyT npobnem mawmnHoctpoenns PAH H.Hosropog, Ny6nukaumm:

WUHcTuTyT npuknagHon dusnku PAH, CaHkT-leTepOyprckun nonmtTexHnYeckumn Zolotorevsky N., et al. // Materials Today Communications. 2022. Vol. 31. P. 103816.
yHuBepcutet Metpa Benukoro, LLHUU koHcTpykTOpCKMX MaTepuanoB «lpomeTten» Perevesentsev V.N., et al. // Materials Physics and Mechanics. 2022. Vol. 49. No 1. P. 173-181.
(I'IepeBeseHueB B.H., 3on0TapeBCKVII7I H.10., YwaHoBa E.A. n .up-) Kirikov S.V, Perevezentsev V.N. et al.,// Materials Physics and Mechanics. 2022. Vol. 48. No 1.



YMPYrONAACTUYECKAA MOAEAb MPAMOro YMUCAEHHOIO MOAEAUPOBAHUSA
PA3PYLUAIOLWEUCA TEETEPOrEHHOU CPEADI

MocTpoeHa 3aMKHyTaA AUCKpPeTHasaA ynpyronaactuueckas
MOAEAb MNPAMOro YWUCAEHHOro MOAEAMPOBaHUA paspylualoLLencs
reTeporeHHoM CpeAbl, NO3BOAAIOLLAA NPEACKa3blBaTb OTKAMK CpeAbl
OT YAApPHOro BO3AEWUCTBUA C BbICOKOM TOUYHOCTbIO BOCMPOU3BOASA

npoueccbl AepOPMUPOBaHUSA, pa3pyLLEHUA U 0Opa3oBaHUA TPELLMH B 6)
MeTaAOKeEpaMUUECKUX MaTepuanax, CO3AaHHbIX C MOMOLLbIO
apAMTUBHBIX  TexHoAornn. [lpepnokeHHaA  MoAenb  NO3BOAAET 09
NpeAckasbiBaTb OTKAMK TETEPOreHHOM CpeAbl, Kak no ¢U3UKO- o F
MEXaHUYeCKUM, TaK W MO TMPOYHOCTHbIM CcBOMUCTBaMm, 6e3 igg .
NPUBAEYEHUS AONOAHUTEAbHbIX 3HAHUW O MaTepuane. ufs, m/c 300 | .

Ha puc. 6, B KauectBe npumepa, MNOKa3aHO CpaBHEHUe 200 L :
pacCyMTaHHOro METOAOM MPSAMOro YMUCAEHHOro MOAEAUPOBaAHMUA 100 L
NPOPUAA CKOPOCTU ABUXXEHUA CBOOOAHOM NOBEPXHOCTU reTEPOreHHOM 0 . .
mMeTanokepamuyeckom matepuane (WC+Co) npu KOHUEHTpauuu 0.0 20000.0 400000
kobansTa 8%. CpaBHEHME MOKa3blBaeT, YTO aBTOPCKAA MOAEAb C t, MKC
XOpOLEen  TOYHOCTbIO  OMUCbIBAeT  OTKOAbHOE paspyLieHuve
MeTaAOKepPaMUUECKOro KOMMNO3uTa. MeTannokepaMu4eckuit KOMNO3uT (a) M NPounb CKOPOCTN ABUKEHUSA

csoboaHoi nosepxHoct WC-2Co (6):
1 - aKcnepuMeHTanbHble AaHHble; 2— pe3ynbTaT pacuyeta

UHCTUTYT TeopeTuyeckon u npuknagHon mexanukn um. C.A. XpuctmaHosuya CO PAH My6nukaumw:

Fomin V.M., Kraus A.E., Kraus E.I., Shabalin I.1., Buzyurkin A.E. // Journal of Engineering
(akapemmk PAH ®omur B.M., Kpayc E.W., Lllabanun U.1., Kpayc A.E.) Physics and Thermophysics. - 2022. -Vol.95, No.7. DOI: 10.1007/s10891-022-02631-7



MpeanoXXeH HOBbIA, OCHOBAHHbLIX Ha CBEAEHUM
npobreMbl K 3apaye  ONTMMMU3aUMUM, MOAXO0A K
HacTpoMke W onTtumMu3aumu napametpoB [MUNA-
perynatopa. KauectBo perynatopa oueHMBaeTcA no
KBaApaTUYHOMY KPUTEPUIO OT BbIXOAAQ CUCTEMDI:
MUA-perynaTop HactpauBaeTcA B 3aBUCUMOCTU OT
HeOoNnpeAeNneHHOCTM B HauvaAbHbIX YCAOBUAX Tak,
yto6bl BbIXOA CUCTEMbI ObIA PaBHOMEPHO MaAbIM,
npyM 3TOM AOMOAHUTEABHO rapaHTUMpyeTcs 3apaHHas
cTeneHb  YCTOMUMBOCTU  3aMKHYTOM  CUCTEMDI.
BbinucaH rpapMeHTHbIM METOA AAA  OTbICKAHMUA
napameTpoB MUA-perynaTopa. MNpepnaraemasn
pPeKyppeHTHasa  npoueaypa fABAAETCA  BecbMa
3pPEKTUBHOM U  MNPUBOAALLEN KO  BIMOAHE
YAOBAETBOPUTEABHbIM MO WHXXEHEPHbIM KPUTEPUAM
kauectBa [TUA-peryaaropam.

u(t)

WUHcTutyT Nnpodnem ynpasneHus um. B.A.Tpanesnmkosa PAH
(axapemuk PAH Hosukos [1.A.)
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3aBeplLueH MHOTIOAETHUM LIUKA UCCAEAOBaHUM,
NOCBALLEHHbIX NPo6AeMaM AMHAMWUKKU U yNPaBAEHUA ABUXEHUEM
MOOMUALHbIX CUCTEM, CNOCO6HBLIX NepemMelatbCA B PasAUYHbIX
cpepax 3@ CYET  LieAeHanpaBAEHHOro  U3MEHEeHUs  MUX
KOHdUrypauuun. ABUXKEHUE ITUX CUCTEM OCYLLECTBAAETCA NyTeM
U3MEHeHMUs dopmbl AU B3aUMHOIO pacnoAOXXeHUs
COCTaBAAIIOLUMX TEA NPU COXPAHEHUU KOHTAKTa C BHELUHEW CPeAOM.
Takue cnocobbl nepemMelleHUs LUPOKO pacnpocTpaHeHbl B
)XMBOU npupope (MoA3aHUe 3MeW U yepBeW, NAnaBaHUe pbid M
)XXMBOTHbIX) W WCMOAL3YIOTCA AAA  OCYLLUECTBAEHUS AOKOMOLUM
MOOUABHBIX POOOTOTEXHUUECKUX CUCTEM.

MocTpoeHbl U UcCcAeAOBaHbI MaTeMaTUUECKUE MOAEAU
AMHAMUKU MOOMUABHbBIX CUCTEM C U3MEHAEMOW KOHOUrypauueu
pa3Hoobpa3HbIX TMNOB. M3yueHbl BONPOCbl YNIPaBASEMOCTU TaKUX
CUCTEM B 3aBUCUMOCTU OT KOHCTPYKTUBHbIX NAapaMeTpPoOB CUCTEMbI
U CBOMCTB BHELIHEW cpepbl. MMOCTpoEeHblI pasAUUHbIE PEXUMDbI
ABW)XEHUSI, nNpU 3TOM OCHOBHOE BHMMaHUE  YyAEAfeTcs
NEPUOANUYECKUM PEeXUMaM, NPU KOTOPbIX KOHPUTIypaLuUs CUCTEMDbI
(OTHOCUTEAbHOE MOAOXKEHUE COCTaBAAIIOLLUX TEA) U CKOPOCTU ee
TEeA OTHOCUTEABHO CPEAbI U3MEHSAIOTCA NEPUOAUUYECKM.

WUHcTutyT npodnem mexaHnkn umenu A.10. MwnuHckoro PAH
(axapemuk PAH YepHoycbko ®.J1., un.-kopp. PAH BonotHuk H.H.)

AWHAMUKA MOBUABHbBIX CUCTEM C YNIPABASEMOW KOHOUTYPALIUEN

AHuMauua onTMManbLHOro ynpaBJieHus no npueeaeHuto Ky6a C WecCTbl
noaABMXHbIMU MaTepuanbHbIMU TOYKaMU K 3afjaHHOM OpueHTauuun

HalpeHbl onTMMaAnbHble KOHCTPYKTUBHbIE NapamMeTpbl U ONTUMaAbHbIe
3aKOHbl yNpaBA€HUA, MNPU KOTOpPbIX MOOMAbHAsA cUCTEMA ABUXETCA C
MaKCUMaAbHOW CpPEAHEN CKOPOCTbIO MAM C MUHUMAAbHbIMM 3aTpaTamMu
3HEepruM Ha eAuHUUy nyTUM. PesyabTatbl 3HAUUTEABHO  pacLUUPAIOT
TEOPETUUECKME 3HAHUA WU UMET NepcrneKTuBbl WUCMOAb30BaHUA AAA
pa3paboTKu MOO6UAbHbIX POOOTOTEXHUUECKUX CUCTEM HOBbIX TUMOB.

My6nukauus:
YepHoycbko ®.J1., BonotHuk H.H. InHammka MoBUIbHbIX CUCTEM C ynpaBisemoin
koHurypauuen. — M.: dusmatnut, 2022. — 464 c.



PaspaboTaHHbIM KOMMNAEKC MOAENEN ABAFETCA AAAbHEWLLUM
pasBUTUEM MOAENEW, BOLUEALUUX B paboTty, oTMeueHHyo pemuen
MpaButenbctBa PO 2022 ropa B ob6AAcCTM HAyKM U TEXHUKHU, WU
COAEPXUT 4 BAOKA MOAENEMN.

1-4 6NAOK Ha OCHOBe aHaAu3a LUEeAen CTpaTernvyeckoro
pa3BUTUSA TPAHCNOPTHOW UHPPACTPYKTYpPbl NO3BOAAET GOPMUPOBATb
CUCTEMY paHXUpPOBAHUA W OTOOpPa MNPUOPUTETHLIX MPOEKTOB,
obecneunBatloLLyo UX paLuMoHaAbHOE OroAKETUPOBaHUE.

2-1 ONOK MNOAAEPXMBAET IKCMEPTUIY KPYMHOMACLUTAOHbIX
NPOEKTOB Pa3BUTUA TPAHCMOPTHOU UHPPACTPYKTYPbI.

3-1 O6AOK MO3BOASIET TMPOBOAUTL IKCNEPTU3Y BAUAHUSA
KpynHoMacLUTabHbIX NPOEKTOB pa3BuUTUA TpaHCNOPTHOM
WHOPACTPYKTYpbl Ha  pa3BUTUE  COLMANbHO-3KOHOMUUECKOM

CUCTEMbI CTpaHbl,
KOTHUTUBHbIX KapT.

4- 6NAOK BKAKOYAET MOAEAU COMAACOBaHHOIO MAAHUPOBaHMUS,
CTUMYAMPOBAHUA WU PECTPYKTYpU3auUUU CUCTEMbl YyNpaBAEHUSA
$YHKUMOHUPOBAHMEM KpyNMHOMAcCLITAaOHbIX TPAHCNOPTHLIX CEeTEN, Ha
OCHOBE UX pa3bueHua Ha NOAUIOHbI YNpaBAEHUA.

OCHOBbIBaACb Ha MOCTPOEHUN U UCNOAb3OBAaHUU

WUHctutyT npodnem tpaHcnopta um. H.C. ConomeHko PAH
(Manbirud U.I'., CaBywkuH C.A., N'ypnes U.B., LibiraHos B.B., EHaneeB A.K.)

Komnaexcuas onenka n orbop npoexvos pazsurus TH

Noxaszarenn

Caoxnocrs YNPAaBRJICHHA TPAHCTOPTHLIMH CCTAMH
H ONITHMAILHOE YHCT0 HEHTPOB YNPABICHHSA

CYMMAPHAR CIOXHOCTS YIPABADAA

My6nukauum:
Tsyganov V.V., Savushkin S.A. // IFAC-PapersOnLine. 2022. Vol. 55(1). (DOI:10.1016/j.ifacol.2022.04.031).
WhdppacTpyktypa Cnbupw, JansHero Boctoka n Apktukn. CoctosiHue u Tpu aTana passutus go 2050 roga
/ nog pea. uneHa-kopp. PAH A.A. Makocko. — CI16.: MT PAH, 2019. - 468 c.

KOMNAEKC MOAEAEW ANA YITPABAEHUA CTPATETMYECKUM PA3BUTUEM
TPAHCMOPTHOW UHOPACTPYKTYPbI CTPAHDI

Onrnvaiasnoe pacnpe/jieieHne peCcypcos B CETECBLIX NPOCKTHBIX CTPYRTYpax

[ Norenuman

l———32I0aTnl |

npoexr Pa3BUTUA TPAHCNOPTHOM un¢opacrpyxrypu pernoHa I

CTpykTypa Komnsekca moaenein



NpoBepeHa pa3paboTtka 7 3KCNepUMEHTaAbHble
MCCAEAOBAHMUA MeToAa UAEHTUPUKAUUMU  KUHEMATUUECKUX
napamMmeTpoB MPOMbILLIAEHHbIX pob6oTtoB 6e3 uWcnoAb3oBaHUA
BHELUHUX WU3MEPUTEAbHbIX YCTpoucTB. MeTop He Tpebyer
MCMOAb30BaHUA CAOXKHOIO U AOPOrocToALLEro 060pyAOBaHUA AAA
BbICOKOTOUYHbIX BHELUHUX U3MEPEHUN NMONOXKEHUA U OPUEHTALUM
pabouyero MHCTpyMeHTa B AEKapTOBOW CUCTEME KOOPAUHAT. ATOT
METOA C MOMOLLbIO MPOCTbIX U AOCTYMHbIX UHCTPYMEHTOB (puc. 1)
NO3BOAAIET YTOUHUTb MEXaHUYECKME NapameTpbl po6oOTOB U TEM
CaMblM 3HAUYUTEAbHO MOBbLICUTb TOYHOCTb MEPEMELLUEHUA UX
pabounx  UHCTPYMEHTOB MNPU  BbINOAHEHUU  PA3AUYHbIX
TEXHOAOTMUYECKUX ONepaLuu.

Mpepnaraembii  cnocob 3kcnepMMeHTaAbHO MpPOBEpeEH
(puc. 2) U MoOXeT ObITb NPUMEHEH HENOCPEACTBEHHO Ha
NPOU3BOACTBEHHbIX AMHUSAX.

WUHcTutyT aBTOMaTukmn 1 npoueccos ynpasnexus [1BO PAH
(Oxumen .A., F'y6ankoB A.C.)

METOA UAEHTUODUKALIUK KUHEMATUYECKUX NMAPAMETPOB
NMPOMbILWIAEHHbBIX POBOTOB
BE3 UCMOAb30BAHMUA BHELLHUX UBMEPUTEAbHbIX YCTPOUCTB

Puc. 1. Mpouecc nony4yeHns AaHHbIX
ANA naeHTUUKaLUM napaMeTpoB

Puc 2. dkcnepumeHTanbHble
uccnenoBaHus

My6nukauus:
Gubankov A., Yukhimets D. // Sen-sors. — 2022. — Vol. 22. - Is. 9. — 3376.
https://doi.org/10.3390/s22093376 (JCR IF 3.576, Q1, CiteScore 5.8).



TEOPUU CKPbITbIX KOAEBAHUWA U UX MPUNOXEHUSA

Co3paHbl M pa3BUTbl TEOPUU CKPLITbIX KOAeO6aHWW, UTO MO3BOAMAO
MPOABUHYTLCA B pPELUEHUU pPAAA M3BECTHbIX (GYHAAMEHTaAbHbIX 3apady U
OKasanoCb LUUPOKO BOCTPeb6OBaHHbIM AN aKTyaAbHbIX MPUKAAAHBIX
uccrepoBaHU. Ha npakTuKe nepexop COCTOSAHUA CUCTEMbI YNpaBAEHUS K
CKPbITOMY aTTPaKTOpy, Bbl3BaHHbIW BHELUHUMU BO3MYLLEHUAMU, MPUBOAUT K
HeXenaTeAbHbIM peXxumam paboTbl U YacTo ABASETCA NMPUUMHOW aBapun U
katacTpo¢. Teopusa CKpbITbIX KoAebaHUW OTKpbIAA MPUHLUNUAABHO HOBbIE
BO3MOXHOCTU  OMNPEAEAEHUA  TpaHWUL, YCTOMUMBOCTU U  BbIABAEHUA

HeXenaTeAbHbIX KonebaHUW AN NpenoTBpPaLLEHUA TEXHOAOTMUYECKUX WU : - : - sieiaise g

TEXHOreHHbIX KaTacTpod. ' - P ] . =

MpoBeaeHO BbIIBAEHUE CKPbITbIX KOAeOAHUKM B HEAUHEWHbIX CUCTEMAX \ : "
ynpaBAEHUS UM KOHTpnpumepax K npobreme P.E. KaanmvaHa, B 3aMKHYTOM
MoOAeAU ynpaBaeHus ruppoarperatom CasHo-LUyweHckon 3C, B mopensx
6ypoBbIX YCTAHOBOK, B HEAUHEWHbIX MOAEASIX NMoAABAEHUA ¢aaTTepa (3apaua
M.B. Kenpbiwa), B reHepartope A. Uya v T.A.

C 2019 r. noAyyeHHble pe3yAbTaTbl MPUMEHAAUCb COBMECTHO C
NMPOMbBILUAEHHbIMM  KOMMaHUAMU AN pelueHUAa  pAfa  aKTyaAbHbIX
NPaKTUYECKUX 3apad, B T.U. NPU NPOEKTUPOBAHUU CUCTEM INEKTPOCHAbOXKEHUSA
NOABWXHOIO0 coOCTaBa >XEAe3HOAOPOXHOro MPUMEHEHUSA, NEepPCNeKTUBHOIO

aNEKTPUPULMPOBAHHOrO camoneTa u moaenert MOMC rupocKonos. dkcnepumeHTansHoe “°“TBep"‘”e"':° (IS UL LS ok
B reHeparope Yya

My6nukauum:

Kuznetsov, N., et al. Nonlinear Dyn (2022). https://doi.org/10.1007/s11071-022-08078-y [Q1]
WHcTutyT npobnem mawmuHoeeaenns PAH N.V. Kuznetsov, et al // Aero-space Science and Technology, 131, 2022, 107973
(Ky3HeuosB H.B.) (https://doi.org/10.1016/).ast.2022.107973) [Q1]

N.V. Kuznetsoy, et al. // Gyroscopy and Navigation, 13(1), 2022, 44-52
(https://doi.org/10.1134/S2075108722010047)



AHAANUTUYECKUE PESYABTATbI AAAl PELLEHUA 3AAAYU HAUCKOPEMLLEEFO
BOKOBOIO MEPEXBATA ABW)XYLLENCA LLEAU MALLMHOW AYEUHCA

nOI\yLIeHbI adHaAUTUUYECKUE pPEe3YyAbTaTbl ANA

pelleHua 3apauu Hauckopewwero 60KoBOro :
nepexsata ABWXYLUEWCA LEAM  MaLUUHOM g o

| R

AybuHca - ynpaBaseMbiM  0b6bekToM €
npocTteurilen MOAEAbIO ABWXEHUA B
rOpU30HTaAbHOW MAOCKOCTH. R e Rt P

BbifiBA€Hbl HOBblE CBOMCTBA TPEXMEPHOIO
MHOXeCTBa AOCTMUXMMOCTU MaluuHbl AybuHca,
NO3BOAAIOLLUE CYLLECTBEHHO CY3UTb KAaccChl
yNpaBAE€HUWU, KOTOpble ABAAIOTCA KaHAMAATaMM ,
B ONTUMaAbHble. BblpeneHO AeCATb HenycTbiX

P ISR ———

< Fale'e | 0

PRS- pRp R —— Fp——-p—

; 3 i a g
xp(t) =3 — S ey ﬂ’ t=T"yy|

1
- . 3 3 ) 7t /
2 yp(t) = g5 T gon ('J(— + 1])3,

wosssnssncssdeccnccscnfadal
cesenEsNEdesnaseeenRRE BN

KAAQCCOB ONTMMAAbHbIX TPAEKTOPUU MepexBarta. : , 4
' 1 F 7 /
ANA KaXporo Knacca aHaAMTUYECKU MOAYYEHO § ert) = -5 L
BellecTBeHHOe ypaBHeHUue OAHOU HEU3BECTHOM, : . |
HauMeHbLUWK HeoTpULLATEAbHbIX KOPEHb o i S B : _;j- 1 . . di=t . 1
KOTOPOro ABAAETCA ONTUMaAbHbIM BpeMeHeM t=0 t=(m+1)/3 t=2(x+1)/3 t=mn+1 0 1/2 ! 3/2 E 5/2 3

nepexsara. [lpeproXXeH aAropuTtM CUHTE3a
ONTUMAaAbHOIO YNpaBAEHMUS.

WHcTutyT npobnem ynpaenexus um. B.A.TpanesnmkoBa PAH
(axapemuk PAH Houkos [1.A.)



TEXHOAOITNA UHTEANEKTYAABHOIO YINIPABAEHUA PEXXUMAMU
INEKTPOISHEPIETUYECKUX CUCTEM

TexHonorua npepHasHavyeHa AN NPUMEHEHUA B CUCTEMAX AMUCNETUEPCKOro
onepaTtMuBHOr0O  yrNpaBA€HUA  INEKTPOIHepreTMyeckumu cuctemamu  (33C).
TexHOAOrMA 3HAUYUTEABHO pacLUUMPAET BO3MOXXHOCTU OMEPATUBHOrO YyrnpaBAEHUSA,
NO3BOAAA YUUTbIBATb KOMIMAEKCHbIE XapaKTEPUCTUKU U CBOUCTBA PEXXUMOB, a Takke
CTpOoUTb 3GPEKTUBHOE YNPaBAEHUE Ha OCHOBE NMPOrHO3UPOBAHUA PEXUMOB PaboThbI
39C Ha pasAMUHbIX TEepPPUTOPUANBHBIX YPOBHAX AUCNETYEPCKOro yrnpaBAEHUA.
TexHONOrMA peanM3oBaHa B NapapurmMe MOAYAbHOW apXUTEKTYpbl B COCTaBe
nporpammHoun naateopmbl <AHAP3C» U MHTErpMpoBaHa ¢ cucteMmamMu o6paboTKu
TEeAeMETPUUYECKOU UHPOPMALIUM.

OcHOBHOW 3¢pPeKT OT BHEAPEHUA - ITO MNOBbILLIEHUWE KayecTBa M
30 PEKTUBHOCTM aBTOMAaTUUecKoro ynpaBaeHUMsas OIC pas3nMuyHOro macwtaba wu
KOHpUrypauum uepes MHTEAEKTyaAU3auMIO C UCMNOAb30BAaHUEM MPOABUHYTbIX
MaTemMaTUYeCKUX MoAENEU U anropUTMOB. lMpu aTom obecneunBaetca 6onee rubkoe
M apanTMBHOE YMpPaBA€HUE pPEXUMaAMMU 3NEKTPUUECKOW CETU C MOAyYEHUEM
3HAUYUTEAbHOI0 3KOHOMMUYECKOro 3ddpeKTa B BUAE CHWKEHUA NOTEpb IHEpPrum u
yBEAMUYEHUSA NPONYCKHON CMNOCOOHOCTU INEKTPUUECKUX CETEN.

TexHonorua ycnewHo anpobupoBaHa npu pa3paboTke oOTpacAeBbIX

AR T-R-FE-R LR 4

TEXHONOTMUYECKUX PELUEHUN AN SHEPreTUYECKUX KOMMNaHWUKM, B YUCAE KOTOpbIX PCK [1eMOHCTPALMS BO3MOKHOCTEN! TeXHONOMH
E3C, UHTepPAO, WUpkytckaHepro, MarapaHaHepro, UpKyTCcKaa aAeKTpoceTeBas MHTENNEKTYanbHOro ynpaeneHus pexumamu
KOMMaHUA U Apyrue. 3NEKTPOIHEPreTUYECKUX CUCTEM

WUHCTUTYT cuctem aHepreTtmku um. J1.A.MenentbeBa CO PAH
(Ocak A.B., K.T.H. [lombiweB A.B.)



3aBeplueHbl MHOrOAETHUE WUCCAEAOBAHUA MO PEKOHCTPYKLUUU U
OLEHKE paAUaLMOHHBIX MNOCAEACTBMW CaMOM KPYMHOW B WCTOPUM
aTOMHbIX $AOTOB MUpa AAepHOU aBapuu Ha AlA, npousoweawen 10
aBrycta 1985 r. Ha AanbHem Boctoke B O6yxte Yaxma. ABapus
npou3oLliAa Ha CYAOPEMOHTHOM 3aBOA€ NpPU  BOCCTAaHOBAEHUU
3Hepropecypca SAAEPHOU 3HepreTMyeckou yctaHoBku Ha AlA K-431
TuxookeaHckoro ¢nota. CucrematuanposaHa UHGopmMaLMA U NPOBEAEH
aHaAuM3 MOCAEACTBUM MWHULUUPOBAHHOIO CaMOMNOAAEPKUBAKOLLLEUCH
LenHOU peakuUWen TENAOBOro B3pbiBa SfAEepHOro peakrtopa AfllA.
OnpepeneHbl U KOAMYECTBEHHO OLIEHEHbl nopaxarwuwue ¢aKTopbl
AAEPHOM aBapuM, HaHeCeHHbIn yuwepb. BnepBbie npeacTaBAEH
LLeAOCTHbIN PeTpOCNEKTUBHbIU NPOrHo3 HauyaAbHOrO aTana
BO3HMKHOBEHUSA aBapuM U €€ MNOCAeAylLlUe CTapuu B UHTepecax
obecneueHus 6e3onacHOCTM nepcoHana U HaceneHusi. OnpepeneHbl
AO30Bbl€ Harpy3ku U AONMyCTUMOCTb NPOXXUBAHUA HAaCEAEHUA B pahOHaXx
paAMOaKTUBHOIO BbinapeHUs B [PUMOPCKOM Kpae U conpeAenbHOM
yactu KHP. PaccmotpeHbl HanpaBneHUA U 3OPEKTUBHOCTb
peabuauTauunu, HepelleHHble BOMNPOCbl, COLMANbHO-3KOHOMWYECKUE
NOCAEACTBMUSA.

WUHcTuTyT Npobnem 6e3onacHoro passButus aToMHou aHepreTuku PAH
(akapemuk PAH|CapkucoB A.A} a.1.H. AHTunos C.B.)
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CO3AAHUE COBPEMEHHOW YCTAHOBKU, UMUTUPYIOLLEX BO3AEUCTBUE
3KCTPEMAABHOIO TENMAOBOIO MOTOKA HA CBEPXTYTONAABKUE KEPAMUKU
B OKUCAUTEABHOU CPEAE C MOMOLLLbIO AASEPHOIO USAYUYEHUSA

B pamkax peweHus  BaxHeuweun npobrembl  NpUMEHEHUA
CBEPXTYronAaBKUX KepaMWK, CBA3AHHOW C Aerpapauyed UX CBOMUCTB MNpw 25 : : 2500
OKUCAEHUM U UX paboTocnocobHOCTM NpPU BO3AEUCTBUU IKCTPEMAABHO i:i::::::::::ié;::
BbICOKUX  TEMAOBbIX MOTOKOB, CO3AAaHA COBpPEMeEHHasi  YCTaHOBKa, P e
UMUTUPYIOLLLAA BO3AEUCTBUE IKCTPEMaAbHOro TEMAOBOrO TMOTOKa Ha 2,0-] == tonweanunsenye
CBEPXTYronAnaBKUE KEPaMUKU B OKUCAUTEABHOW CPeAe C NOMOLLLIO AA3EpPHOro
U3nyyeHus. BnepBble NOAyYeHbl AaHHble MO AWHaAMUKe ¢GOPMUPOBAHUSA ol
OKCUAHOIO CAOA KapOUAOB LMPKOHMA U TaHTana, onpepAeneHa Temmnepartypa 8
KuneHua okcupa taHtana (Ta,0;), coctaBuBliaa 2400 K, kotopas Bcero Ha g

g

250 K npesbicuna Temnepatypy ero naaBreHUa (MP) (puc.). YHUKaAbHble
CBOMCTBA MaTepuanoB U3 CBEPXTYrONAABKUX KepaMMK C Temnepatypamu
nanaBAeHUsA, Oanskumn K 4000 K penaloT UX  He3aMEHUMMbIMU  ANA
NEPCNEKTUBHbIX TEXHUUECKUX MPOEKToB O6amxauwero Oyaywero -
TENAO3ALWLUTHBLIX MOKPbITUKM, INEMEHTOB KaMep CropaHUAs U UCTOUYHUKOB
3HEepruM ANA  AeTaTeAbHbIX annapartoB pPa3AMYHOrNoO Has3HavyeHua U Ap. 0,0 R T T T S S T S e K )
Mporpecc B pa3paboTke W NPUMEHEHUU CBEPXTYroNAABKUX MaTepUanoB 0 500 1000 1500 2000 2500 3000 3500 4000 4500
Heob6XxoAMM AN TEXHOAOTMUYECKOro AMAEpPCTBa U obecneyeHuss He3aBUCUMMOCTH Bpemn, mc

Poccumckon depepaumm.

Tepmorpamma HarpeBa obpasua TaC0.95 B noToke Bo3gyxa

O6beANHEHHbIN MHCTUTYT BbiCOKMX Temnepatyp PAH yGnukauny:

. WenngrmH M. A., Bpbikud M. B., brawesa T. B., BacuH A. A., Bepaukuwuko I1. C., Metyxos C. B.,
(A.cb.-m.H. WewtHanuH M.A., Bpbikui M.B., Brawesa T.B., Bacun A.A,, ®ponos A. M., Ceepxtyronnaskue kapbuapsl Npu BO3AENCTBUM N3My4EHWS MOLLHOTO TEXHOMNOTMYECKOro

Bepsukuwko 1.C., Metyxos C.B., ®ponos A.M.) nasepa. Photonics, vol. 16, No 2,142-155 (2022)



UCIMOAb3OBAHUE TMTAHTCKOIO KOMBUHALUMOHHOIO PACCEAHUA
ANA OBHAPY)XEHUA T"NMKUPOBAHHOIO CbiIBOPOTOYHOIO AAbBYMUHA
YEAOBEKA

LLInpoKko ucnonb3yembie B MEANULMHCKOU MPaKTUKE METOAbl ONMPEAEAEHUS] YPOBHS TAKOKO3bl B KPOBU AAlOT OLEHKY CPEAHEro CoAepXXaHUS TAKOKO3bl B opraHu3me AMbo Ha
MacLutabe HeCKOAbKMX 4acoB (M0 YPOBHHK AKOKO3bl B KpoBU), AM60 Ha macwTtabe 3-4 mecsueB (M0 rAMKMPOBAHHOMY remMornobmHy). MMKMPOBaHHbIN CbIBOPOTOYHbIN aAbOYMUH
yenoBeka (GHSA) nosBoasieT oueHUBaTb YPOBEHb IAKOKO3bl C MEePUOAOM HaKOMNAEHUA 2-3 HEeAEAU, MO3ITOMY OH MOXET 3(PpPEKTUBHO UCMOAb30BaTbCA KaK B KayecTBe MapKepa
Anabeta 2-ro Tuna, Tak U AN MOHUTOPUHra AedyeHusi. OAHaKo CyLLeCTBYHOLLME MeToAbl 06HapyxeHuss GHSA TpebyroT TPYAOEMKOM MOArOTOBKM 00pa3L0B, MCITONb30BaHUSA MHOXECTBA
peareHToB, CAOXHOIro 060pyA0BaHUA U HE MOryT ObiTb UCMOAb30BaHbI B CTALMOHaPHbIX YCAOBUSIX.

MpeanoXXeHO UCNOAb30BaTb FMraHTCKoe KoMmbuHauuoHHoe paccesaHue (FTKP)
AR OOHapYy)X€HUA TAUKMPOBAHHOINO CbIBOPOTOYHOrO aAbbymuHa uyenoBeka
(GHSA). lNpepnoxeHa ceHcopHasa cucTemMa AAA NPAMOro onpeAeneHUA YPOBHSA
GHSA Ana MepAMUMHCKOro npuMeHeHuA. B KauecTBe CEHCOPHbIX 3AeMEHTOB
UcnoAb3oBanUCb pa3pabortaHHble TKP akTMBHble NOANOXKKM HA OCHOBE TOHKUX
HaHOCTPYKTYPUPOBaHHbIX NAeHOK cepebpa. Cnektpbl TKP peructpupoBanucb Ha
o6pasuax, MOAYYEHHbIX CYLUKOW KanAM aHaAU3MpPyeMOro pacteopa, HaHECEHHOro
Ha nNOBEPXHOCTb TaKUX MNAeHOK. WMcnonb3oBaHUMe METOAOB pacrno3HaBaHMUA
o6pa3oB NO3BOAUAO U36eXaTb CAOXKHOW MOArOTOBKU 00OpasuoB U ONpPeAeAUTb
copepxaHue GHSA B 6MONOrMUECKM 3HAUUMDbIX KOHLEHTpauusax. B uyacTHocTw,
ypAanocb onpepenutb GHSA npu  KoHueHTpauusax mMeHee 25% ot obuwero
3HaueHuAa anbbymuHa Ha obpasuax AN BaAnMAALMKM € KOHUeHTpauuen GHSA 8%
n 11% (puc.). Takum obpasom, TlKP B couetaHun ¢ metopamMu UCKYCCTBEHHOIO
UHTEANEKTA MOXET ObiTb MOLWHbIM U 3PPEKTUBHBIM WUHCTPYMEHTOM ANA
KOAMUYECTBEHHOIro aHanu3a 6eAKOBbIX CMeCeM.

- - NN

Predicted (%GHSA)
ocwouwnowun

20 25

Cnektpbl FKP cmecein HSA - GHSA (a); peaynbTatbl NpUMeHeHus
NMHENHON PerpecCUOHHON MOAENMN C MeXaHU3MOM
perynsapusauum K aKCnepuMeHTanbHbIM AaHHbIM,
NPOrHo3upyeMble KOHLIeHTpauuu Banuaauum (6)

WHCTMTYT TeopeTMUeCKOI U NpUKnagHoi anekTpoauHamuku PAH Mybnukauns: . . . . .
Ekaterina A. Slipchenko, Irina A. Boginskaya, Robert R. Safiullin, llya A. Ryzhikov, Marina V. Sedova,
(Cnunuenko E.A., Borunckas W.A., Camynnun P.P., Puixukos W.A., Ceposa M.B., Konstantin N. Afanasev, Natalia L. Nechaeva, llya N. Kurochkin, Alexander M. Merzlikin and Andrey

Adanacbes K.H., Heyaesa H.J1., Kypoukun W.H., Mepanukun A.M., NlarapbkoB A.H.) N agarkov. // Chemosensors. 2022. Ne10. P.520. DOI:10.3390/chemosensors10120520.






MpepnoXXeH NPUHUMNUWAABHO HOBbLIA MOAXOA pPa3paboTKUu HaHo-
CTPYKTYPUPOBAHHbIX KaTaAU3aToOpPOB, 3aKAKOUAIOLMUCA B aHaAu3e AaHHbIX
9NEKTPOHHOU MMUKPOCKONMUMU C MOMOLLBIO AATOPUTMOB UCKYCCTBEHHOIO
UHTeAeKkTa. PaspaboraHa yHMKanbHaA  MeTOAMKA  BU3YaAbHOro
HabAlOAEHMAI  KaTaAMTUUYECKUX U OpraHMYecKUMX MpoLeccoB Ha
MWUKPOMETPOBOM U HAHOMETPOBOM YPOBHAX. KAOUEBbIM 3Tanom noaxoaa
ABAIETCA BbICOKOCKOpPOCTHAA obpabotka 6oabwinX 06bEMOB AaHHbIX O
HaHOCTPYKTYpe KaTaaM3aTopa ¢ NPUMEeHEHUEM MALLMHHOIo obyyeHus.

0606LLeHbl PyHAAMEHTAAbHbIE U NMPUKAAAHbIE 3HAHMA B obaacTu
KaTaAnM3a M CcO3AaHbl KaTtaAu3aTopbl, MpeBbillalowme Mo aKTUBHOCTU
MUpOBble aHanoru. AnA BOCTPe6OBAHHOIO B OPraHMYECKOM CUHTE3e
npouecca Kpocc-couetaHMA Ha Kataausatope Pd/C BnepBble B mupe
3adukcupoBaHa peKopaHaa 3PPEeKTUBHOCTb KaTaAM3a C KOAUUECTBOM
060pPOTOB KaTaAUTUUECKOIO LIEHTPA AOCTUraloLMM OAHOIO MUAAMapAa. B
HacTosLee BPEMA 3TO CaMbl aKTUBHbIW FreTePOreHHbIM KaTtaAu3aTop AN
npowecca TOHKOro OpraHMYeCcKoro CUHTe3a. YCTaHOBAEH MUPOBOU PEKOPA
MO KaTaAMTUYECKOW aKTUBHOCTU U paspaboraHa MexaHUCTUUEecCKas
KOHUENUUA MOAHOCTbIO OMNPEeAENeHHOro KaTaAu3a, KOTopasa OTKpbiBaeT
HOBble BO3MOXHOCTHU ANA UCcCAeAOBaAHUN 7 pa3paboTku
BbICOKO3pPEKTUBHbIX KAaTaAU3aTOPOB.

WUHcTutyT oprannyeckon xumum um. H.[l. 3enmnckoro PAH
(axapemuk PAH B.I. AHanukos, [1.A. bouko, K.C. Ko3nos, k.x.H. A.C. lanyuwko,
K.X.H. E.O. MNeHuak, k.x.H. l0.B. BypbikuHa, B.B. UnbroweHkoBa)

HOBbIWU MOAXOA PASPABOTKHU HAHO-CTPYKTYPUPOBAHHbBIX KATAAUSATOPOB,
SAKAIOYAIOLLIUUCA B AHAAU3E AAHHBIX SAEKTPOHHOU MUKPOCKOMNUU
C NOMOLLbIKO AATOPUTMOB UCKYCCTBEHHOIO UHTEAAEKTA
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Bnepsbie pa3paboTaH YHUBEpPCAAbHbIN anrTOPUTM ANA
NOAHOPa3MepHOW UHTEPNpPETALMUU AAHHbIX MacCC-CMEKTPOB BbICOKOI0
paspelleHus U BbiIBAEHbI KAlOueBble Pd-coaepykalune UHTepmeauaTtbl B
npouecce Kpocc-coueTaHuA.

My6nukauymsa:
J. Am. Chem. Soc., 144 (2022) 6071-6079



ANA U3BAEUEHUMA AUMTUA U3  BOAHbIX CpeA  BhnepBble
paccMoTpeH psap  opTo-3amMellueHHbIx d¢eHonoB (puc. 1). C
NPUMEHEHUEM METOAOB KOMMNBLIOTEPHOM XUMMUU NpPEeACKa3aHa M
nyTém nposBeAeHuUs 3KCTPAKLMUOHHbIX UccAepOBaHUM
NOATBEPXXAEHA WX CMOCOOHOCTb K CENEKTUBHOMY W3BAEUYEHUIO
AMTUA. PaspaboTtaH cnocob M3BAEUYEHUA AUTUA U3 BOAHBIX CpeA U

npeanoXeHa npUHUUNUaNbHaA TeXHOAOrMyeckas cxema
U3BAEYEHUA AUTUA C NPUMEHEHUMEeM Haubonee AUTUU-
CENEKTUBHbIX OPTO-3aMeLLEHHbIX $EHONOB (pUC. 2).

MpoBepeHHOE nabopatopHoe MOAEAUPOBaHUA

3KCTPAKLUMOHHOIO Mpouecca MEeTOAOM MOAHOMO NPOTMBOTOKA
noka3ano BbICOKYIO 3(PGPEKTUBHOCTb M3IBAEUYEHUA AUTUA U3
pacconoB ¢ ero copepxaHnem ot 10 mr/a, obecneunBasn BbiCOKYHO
cTeneHb U U3bUpaTEeAbHOCTb U3BAEUYEHUS AUTUA AAS LLUMPOKOIO
AvMana3oHa MCTOYHMKOB AUTUEBOro cbipbfA. Mcnonb3yemble B
A@HHOM cnocobe aKcTpareHTbl B CPaBHEHWU C CYLLECTBYHOLLUMMU
aHanoramMu UMEIOT AyullUe 3KCTPAKUUOHHbIE XapPaKTEPUCTUKU U
6onee HU3KYKO CTOMMOCTb, YTO MNO3BOAIET pa3pabortartb
OTEeUYEeCTBEHHYIO TEXHOAOTUIO U3BAEUEHUSA AUTUS.

UHCTUTYT hmanyeckon xummum u anektpoxummu um. A.H. dpymkuHa PAH
(axapemuk Liusaase A.10., a.x.H. BaynuH B.E., k.x.H. KocTukoBa I'.B., K.X.H.
Nemuna .., BespomHukoB A.A., baynuu [1.B.)

HOBbIE AMTUU-CEAEKTUBHbBIE 9KCTPATEHTbI
U CIMoCcob U3BAEYEHUA AUTUA HA UX OCHOBE
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PucyHok 1. CTpykTypa opTo-3amelLeHHbIX (heHONoB

IKCTpareHT

OxeTpakuma Npomuexa Peaxcrpakyma

1 2 3 4 5 6

Aucrvnnar i
Padmuar Pacoan Konuenrpar
LiCl

LA~

PucyHok 2. MpuHumnuansHasa cxema u potorpacus
AEMOHCTPALMOHHOW IKCTPAKLMOHHOW YCTAaHOBKM

My6nukauum:

1. MateHT 2784157 PO, MIMNK C22B 26/12 (2006.01). // onybn. 23.11.2022 Bton. Ne 33.

2 Tsivadze A.Y., Bezdomnikov A.A., Baulin V.E., Demina L.I., Birin K.P., Baulin D.V., Rogacheva Y.I.
/I Molecules. 2022. V. 27. Ne 10. P. 3051.



PaspabotaH HOBbIKW noAxoA K
OYHKUMOHaAAU3aLUMU MOAEKYAbI benoro
docpopa (P4), KOTOpbIX MNO3BOAAET
3apPeKTUBHO noAyyaTtb HOBble
noanmdocPopHbie COeAUHEHUA B
KOOPAUHALUMOHHOU cdepe KOMMAEKCOB
nepexoAHbIX METAANOB.

YcraHoBAEH MeXaHU3Mm 7]
CTPYKTYpa UWHTEpMEAMaTOB npouecca
METaANOKOMIMAEKCHOM aKTUBaLUW,
TpaHcpopmaLmm 7 NOCAEAYIOLLEH
dyHKUMOHaAM3aUMU MOANEKYAbl P4 B
KOOPAUHALMOHHOU cdepe KOMMAEKCOB
kobanbta ¢ PNP anMraHpamm.

WHcTutyT oprannyeckoi u cmanyeckon xummu um. A.E. Apoysosa ®UL| KasHL|
(axapemuk PAH O.T'. CuHsiwmH, A.x.H. npoceccop PAH [.I'. AAxBapos,
Awipat M. Kyukaes, Angap M. Kyukaes, a.x.H. E.M. 3yeBa u ap.)

B roopannauvonon chepe
Komnnexcos kobansra
¢ PNP nurangamu

My6nukauum:
Angew. Chem. Int. Ed., (2022) DOI: 10.1002/anie.202210973 Q1;
Molecules, 26 (2021) 538 Q2
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B ueAdx MOHTaXa M onepaTtuBHOrNO pPeMOHTa MOABOAHbBIX
MarucTpanbHbiX HepTErasonpoBoAOB U OPPLUOPHBLIX KOHCTPYKLUK
Ha MOBbIWEHHbIX TAyOMHaxX norpykeHua paspabotaHbl U
3anaTteHToBaHbl YHUKaAbHaA oTeyecTBEHHas TEXHOAOTUA,
obopyaoBaHWe U cBapoOYHble MaTepuanbl AAA MEXaHU3UPOBAHHOU
W aBTOMATUYECKOW NOABOAHOW MOKPOW CBapKHU, HAanAaBKU U PE3KH
BbICOKOMPOUYHbIX HU3KOAETMPOBAHHbIX CTaned, ¢GUIUYECKUE MU
TepMOAUHAMUUYECKUE MOAEAM MNOABOAHOW pPE3KU OEUHUTHBDIX,
AyCTEHUTHbIX CTaneu, OpOH3bl U aAIOMUHMUEBbBIX CMAABOB C
NPUMEHEHMEM TMOPOLLUKOBbLIX MNPOBOAOK. [loAyyeHHble cBapHble
COEeAUHEHMUSA NOAHOCTbIO COOTBETCTBYIOT TpeboBaHUAM
HOPMaTUBHOW AOKYMEHTaLUW.

Ha ocHoBe nonyuyeHHbix pesyastatoB 000 «asnpomHUUTA3»
pa3pabotranHbl CTO Tlasnpom 2-2.3-1104 un 2-2.3-1155, a
CO3paHHaA TEXHOAOTMA pPEKOMEHAOBAHA ANl BHEAPEHUA B
HedpTErasoByld MNPOMBLILWAEHHOCTb AAA PEMOHTa M MOHTaXxa
TPy6bonpoBOAOB, NPOXOAALLUX UYepe3 BOAHbIE MNperpaabl, PEeKM,
o3epa U mopAa ¢ raybuHamu po 60 M, a NpU AOMNOAHUTEAbHOWU
onTtumusaumu - oo 300 m.

CaHkt-leTepOyprcknit nonutexHuyeckun yumsepcutet MNetpa Benukoro
(akapemuk PAH Pyackon A.W., MapwwH C.I".)

PA3PABOTKA OBOPYAOBAHUA U CBAPOYHbIX MATEPUANOB ANS
MEXAHU3UPOBAHHOU U ABTOMATUYECKOU MNOABOAHOU MOKPOWU CBAPKMU,
HAMNNABKU U PE3KU BbICOKOMPOYHbIX HU3KOAETUPOBAHHbDBIX CTAAEU

MexaHu4eckue cBOWCTBa CBapHOro LWBa Npy NoABoAHON MOKpon cBapke ctanu X70 API

Mpegen Mpenen OTHOCHT. YpapHas TReprocTh
NPOYHOCTH,  TeKyyecTW, YANUHEHWe,  BA3KOCTb, usa. HV
MMa MMa % KCV, Dx/cm? ’
Mopowwkosas nposonoka INMC-AlN2
(OFAOY BO CTI6TY) 433-462 330-356 4-12,6 67-98 162-200
lMokpeiTble anekTpogbl UW/CS-1 (CLLA) 498-545 440-468 6-12 68-89 165-203
Gl 371-458 323-336 2-112 62-73 135-212

(YkpauHa)

MopTaTMBHBLIN CBapOYHbIN KOMMNIIEKC, NOPOLIKOBbLIE NPOBONOKM (a),
OnbITHOE CBapHOe coeanHeHue (6), MaKpOCTPYKTYpa U PEHTTeHOBCKUI KOHTPOIb
wea TonwmHoun 21,3 mm n3 6enHuTHOn ctanu API X70 (B)

My6nukaumm:
Rudksoi, A.1., Karkhin, V.A., Starobinskii, E.B., Parshin, S.G. // Materials. 2022. 15(21). P. 7686.
Pyackon A.W., MapwwuH C.I". // Qokn. PAH. Xumus, Hayku o matepuanax. 2022. T. 504. C. 62-66.



CuHTEe3upoBaH HOBbIU OpraHU4YecKuu
HedyAepeHOoBbIN akuenTop (MOAYNPOBOAHMK N-TUNA)
AN OpraHUYECKUX COAHeuHblx 6Oatapen (OCB).
Mcnonb3oBaHMe ApAHHOrO Martepuana B KauecTBe
OAHOIroO U3 KOMMOHEHTOB B akKTuBHom cnoe OCBb
no3sonsietr poctuub KIMA po 18%, HaxoauTcA Ha
MWUPOBOM ypOBHE ANA OopraHU4YecKou
$OTOBOALTAMKU, @ TaKKe YBEAUUMBAET CPOK CAYXObI
TaKUX YCTPOMUCTB.

Aa@HHbIW pe3ynbTaT ABAAETCA KpauHe Ba)XXHbIM
ANAl AaAbHEWLLEW pa3paboTKU U KOMMeEpLUaAU3aLUum
MaTep1anoB A 3P PEKTUBHbIX COAHEUHbIX baTapen.
Pa6bota 6bina oTMeuyeHa peAaKLMOHHOW KOAAernew
Journal of Materials Chemistry A, koTopas
BbIMYCTUAQ XXYPHaA C  AMULEBOM  OOANOXKOM,
NOCBALLEHHOWU AaHHOU pabore.
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HOBbIE NMOAYINPOBOAHUKHU n-TUTA
ANA BbICOKO3DPEKTUBHbBIX OPFTAHUYECKUX COAHEYHbIX BATAPEW
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UHCTMTYT CMHTETUYECKMX nonuMepHbIX maTtepuanos uM. H.C. Enukononosa PAH
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MeTtoaOM apAAUTMBHBIX TEXHOAOTMM pa3paboTaHbl MeTaAAMUECKUE MOAYAU
HOBOIO TMOKOAEHUA CO CTPYKTYPOU HaA OCHOBE TPWXAbl MNEPUOAUUYECKUX
noBepXHOCTEU MHUHUMaAbHOU 3Hepruu (TMMMI) Aana TENAOBbIX U MeXaHUYECKUX
HarpyxeHun. Wcnonb3oBaHue TIMNMM3 reomeTpunM nNO3BOAMAO couyeTaTb TpU
addekra:

1) co3paHWe pa3HECEHHbIX KOHCTPYKUUWM B BUAE HECKOAbBKUX CAOEB MaTtepuana,
pPacnoAOXeHHbIX C 3a30pOM, UTO NO3BOAAET 3OPEKTUBHO OCYLLECTBAATb 3ALUMUTY
KOHCTPYKLUHU;

2) d¢opmupoBaHUEe KPUBOAUHEUHOTO penbeda Ha NOBEPXHOCTU OpoHenperpaabl,
4yTO cnocobCTBYET NOrNOLLEHUIO 6OAbLLUEN AOAU 3HEPTUU (puUC. 1);

3) no3BonfieT Haubonee 3PPEKTUBHO pacnpepensiTb IHEPrui0 HarpyxeHus. 3a
CUeT pacnpepeneHUs Harpy3ku Takue martepuanbl 00AapaloT BbICOKMMM
SHEpPronorroLaLWMM1U CBOUCTBAMHU, UTO NOATBEPXKAAETCA MOAEAUPOBAHUEM U
3KCNEePUMEHTaAbHbIMU pe3yAbTaTaMM.

C wucnonb3oBaHUEM AAAUTUBHBIX TEXHOAOTMW NPEANOXKEHA MeToAMKa
NOAYYEHUA KepaMHUUeCKUX obOpasuoB M MaTepuanoB CAOXKHOWM GOpPMbl U3 HOBOFO
KOMMNo3uta aamas-kapbua kpemuusa (<Mpean»). YcTaHOBA€HA BO3MOXHOCTb NOAyYaTb
U3peAUA pas3AMYHOW GOpPMbl: OMOPHbIE MOALUMMHUKK, COMAQ, TENAO3aALUUTHbIE
3KpaHbl, 3alWMUTHble MaTepUanbl, pOTOpPbl TYPOUH, BpOHEINEMEHTBI U Ap. (puUc. 2).

PA3PABOTKA BAAM\UCTUUECKUX MOAYAEU HA OCHOBE TPUYXAbI MEPUOAUYECKUX
NOBEPXHOCTEX MUHUMAABHOU SHEPITMU U UBAEAUU CAOXKHOU ®OPMBbI
METOAAMU AAAUTUBHOU TEXHOAOTMU HA OCHOBE KOMIMO3UTA <UAEAN»

PucyHok 1. O6pa3sen mogyns, nonyyYyeHHbIN apAUTUBHLIMU TEXHOMOTUAMM (a),
mMoZenupoBaHue pacnpeaeneHns AUHaAMUYECKON Harpy3ku moayns (6)
6) B)

a)

PucyHok 2. U3penusa cnoxHow opmbl U3 matepuana «Mpeann:
YyacTb aneMeHTa 3awuTbl ¢ reomeTpuen «mponar (a); 4acTb INeMeHTa 3aLmThbI
¢ reomeTpuei «npumutus LLiBapua» (6); yacTb potopa TypouHbI (B)

HUL «KypuatoBckuit uHcTUTYT» — LHAU KM «[pomeTein», UHCTUTYT XUMUK My6nukaumu:
cunukatoB um. U.B. MpebeHwmkoBa PAH Shevchenko V.Y., et al., 2022. 38. 49. 15220-15225.

(ax. PAH LLieB4eHko B.A., A.T.H. CbiueB M.M., A.1.H. MNepesucnos C.H. u ap.)

Shevchenko V.Y., Perevislov S.N. // Refractories and Industrial Ceramics. 2022. V. 62. Ne 5.



PA3SPABOTKA NMOPOLLKOBOW TEXHOAOTMU AAIOMUHUEBbBIX EPOH3,
OBAALMAIOLLUMX YAYYLLEHHBIMU MEXAHUYECKUMU CBOUCTBAMU

MexaHu4eckue cBOWCTBa NONy4YEHHOW MOHODA3HON anNtOMUHUEBON OPOH3bI
Mpeaen

Pa3paboTaH HOBbI BapUaHT NOPOLUKOBOW TEXHONOTUM Tekydectn  [IPOUHOCTE  flehopmaus TBepaoCTs
NOAyYEHUSA aAOMUHUEBBIX 6POH3, 06AaAaIoLLUX OppNipn A CHATHE, SR HY, ,
YAYULUEHHBIMM MeXaHWYeCKUMU cBoncTBamu. CHauana cmw?;""’ MPa e
MPOBOAUTCA  KpaTKOBpeMeHHas o6paboTka  MCXOAHbIX .
MOPOLUKOB B  BbICOKO3HEPreTUYECKOW  MNAaHEeTapHOM 700 430 £ 20 435+ 25 1.0+0.1 280 £ 20
LIapoOBOW MeAbHULe, B pe3yAbTaTe KOTopon obpasyetca 800 760 +5 960 + 10 46+04 280 + 20
TBEPAbIA pacTBOp aAlOMMHMA B MeEAM C pasmMepom
KpuctamutoB 35-40 HM M YPOBHEM MUKPOHaNPSXKEHUU
~1%, a 3atem NPOBOAUTCA KpaTKOBPeMeHHOoe ol : 6)
3NeKTpouckpoBoe cnekaHue (5 muH, 800 °C). MNMonyuyaemble S e ST BN
no paspaboTraHHOW TEXHOAOTMU MOHOdA3HbIE aAlOMUHUEBbIE : X
6poH3bl ¢ pasmepom 3epHa = 100 HM Aerko nopAaloTCA o
obpaboTke paBAEHMEM MPU  BBICOKMX U HUSKHUX e e PR
Temneparypax U nepcrnekTuBHbl ANA U3rOTOBAEHUA AETanew, b :
paboTaloLmX NPU BbICOKMX Harpyskax U 60AbLLIUX CKOPOCTAX e
(uepBAYHbIE KOAECA M LUECTEPHU), a TaKKe Pa3AUUHbIX - , ;
($aCOHHbIX U3AEAUI BbICOKOTrO AABAEHMUS.
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MukpocTpykTypa 6poH3bI, cneyeHHom npu 700 °C (a), 800 °C (6)

UHCTMTYT XMmum TBepaoro tena n mexaHoxmmum CO PAH My6nukaums:

VIHCTVITyT FMAPOANHAMUKY UM M.A ﬂaBpeHTbeBa CO PAH D.V. Dudina, T.F. Grigoreva, V.I. Kvashnin, E.T. Devyatkina, S.V. Vosmerikov, A.V. Ukhina, A.N.
(aKa emuk PAH Nsixos H.3., Fpuropbesa T.0., AyauHa [.B ) Novoselov, M.A. Legan, M.A. Esikov, Y.L. Lukyanov, A.G. Anisimov, S.A. Kovaleva, N.Z. Lyakhov. /
A -3 | pyrop - AYAUHA £4.B. Materials Letters. 2022. V.. 312. Art. 131671,



BbICOKOSPPEKTUBHAA OPTO-NAPA KOHBEPCUA BOAOPOAA, KATANAUSUPYEMASA
METAAM-OPTAHUWYECKUMU KOOPAUHALUOHHbLIMU MONMMEPAMMU

MpumeHeHUe >KMAKOrO BOAOpPOAAQ B  KauecTtBe TONAMBaA  ABAAETCA
NEPCNeKTUBHOW aAbTEPHATUBOW MUCKONMaemMomy TonAuBy. MOAEKYAIpHbIA BOAOPOA
MOXET cylwecTBOBaTb B BMAE ABYX U3OMEPOB - OPTOBOAOPOAA U MapaBOAOPOAQ;
OoAHaKo 6e3onacHoe XpaHeHWe U TPAHCMOPTUPOBKA MOryT ObiTb peann3oBaHbl AULLb
AN napaBopopopa. [Moatomy paspabotka cnocob6oB  BbiCOKOIhPEKTUBHOM
KOHBEPCUM OPTOBOAOPOAA B NapaBOAOpPOA AAA MOAYYEHUA UUCTOrO0 MapaBoOAOpOAA
ABAAIETCA OAHUM U3 KAIOUYEBbLIX 3TanoB Nepexoaa K BOAOPOAHOM 3HEpPreTuke.

Pa3pabotaHbl BbICOKO3I®PEKTUBHbIE KaTaAU3aTopbl — MeETAAA-OpraHUYeCcKUe
KOoOpAUHaUUOHHble noaumepbl (MOKI) - AnA BbICOKO3GEKTUBHOW oOpTO-Napa
KOHBepcuu Bopopoaa. O6HaApYXEHO, UYTO yAeAbHaA KOHCTAHTa CKOPOCTU NPOTEKaHUA
opto-napa KoHBepcun Ha noBepxHocTU Ni-MOF-74 B 145 pa3 Bbiwle, yem Yy
NPOMbILIAEHHO WUCMOAb3YEMbIX KaTaausatopoB. [loka3aHO, UTO CTpPYKTypHasA

UyBCTBUTEAbHOCTb peakuun meTaHupoBaHuA CO, Ha Kob6anbTOBbIX HaHouyacTULAX, o,
HaHECEHHbIX HAa CMELLUAHHbIA OKCUA LIUPKOHUA U LEepus, MOXET 6bITb NPeoAOAEHA 3a v/ co
cyeT pa3paboTKM KaTaAMTUUYECKUX LEHTPOB Ha rpaHuue paspena Co-CoO-CeO..
UccnepoBaHa npUpoAa aKTUBHbLIX LEHTPOB U UX COCTaB; MOKa3aHO, UTO aKTUBHas

Metallic Co
daza COCTOUT M3 HaAHECEHHbIX Ha HOCUTEAb HAHoYacCTULU, AEPEKTHOro OKcUAA
kobanbTa, CTa6W\M3Mpy}OLI.I,MX KAacCTepbl kobanbTa. AKTUBHbIE UeHTpbl Ha pa3aene
MeTanA-OKCUA obaapaloT HeobObluHbIMU  cBOMCTBaMWU. ManoaToMHble KAacTepbl
kobanbTa, AUCNeprupoBaHHble Ha YacTUUax OKCUAA K06aAbTa(||) padamepom 3 HMm,

NPEeACTaBAAOT CcO6OW BbLICOKOAKTUBHbIA KaTaAM3aTop MeTaHupoBaHus CO, ¢ : f;}"f.j

YAEAbHOW aKTUBHOCTBIO Bbllle, YeM Y Obonee KPYNHbIX YacTUL, B TEX XK€ YCAOBUAX. 25 20 215 300 350 400 500
Reduction temperature (°C)

- " My6nukauum:
MctutyT «MexayHapoaHbIi Tomorpadinyeckuit ueHTpy CO PAH, ACS Energy Lett. 2022, 7, 4336-4341. https:/idoi.org/10.1021/acsenergylett. 2c02149
HoBocnbupckuit UHCTUTYT opraHnydeckon xummn um. H.H. Bopoxuosa CO PAH, (Impact Factor 23.991)
TexHuYeckunit yausepcuteT AMHAXoBeHa (Hnaepnavabi) Nature Catalysis. 2022, 5, 1051-1060. https://doi.org/10.1038/s41929-022-00874-4 (Impact

(npocheccop PAH ®eauH M.B., unen-kopp. PAH KonTior U.B., Montoxos A.M. n gp.) Factor 2022 40.706)






Pa3spaborka Tepanuu T-Kn€ETKAMU C XUMEPHbIMU AHTUIF€HHbIMM
peuentopamu (CAR) ctana BaXHOW BEXOW B COBPEMEHHOMU
OHKoTepanuu. HecmoTpA Ha 3ameuyaTenbHYO 3OPEeKTUBHOCTb in vitro,
npobrema 6e3onacHoct U 3apdpekTuBHOCTU CAR-T-KAETOUHOU Tepanuu
npoTuB COAUAHDIX OMYyXOAEM OCAOXHAETCA OTCYTCTBUEM
onyxonecneuuduyecKux aHTUTEeHOB, Heob6XxoAUMBbIX ANA
NnpeAoOTBpaALLUEHUA LEeAeBbIX BHEONMYXOAEBbLIX 3PpPeKTOB. 3AeCb BbICOKOE
CPOACTBO U CMOCOOHOCTbL cUcTEMbl 6aKTepuanbHblM TOKCUH-aHTUTOKCUH
6apHa3a-6apctap 6binM Ucnonb3oBaHbl AN HanpaBAeHUA CAR T-kneTok
K COAMAHbIM OMNyXxoniM. B pe3yasTate AaHHOrMO  UCCAeAOBaHUA
NOTEHUMUAAbHO CTAHET BO3MOXHbIM YAAQAE€HUE COAMAHDBIX OMYXOAEU C
MOMOLLbIO CNeuUanbHbIX UMMYHHbIX T-KAETOK, HECYLUUX T.H. XUMEpPHbIN
aHTureHHoin peuentop (CAR-T knetku). PeanM3oBaH MOAYAbHbIU
NPUHLMUMN, KOTOPbIK AAET BO3MOXHOCTb MEHATb HaueanBaHue CAR-T
KAETOK Ha pa3Hble YacTU aHTUreHa (T.e. PAKOBOU KAETKU), a TaKXe Ha
Apyrue accouuMupoBaHHble C OMyXOAbKO aHTUreHbl. CTaHoBMUTCA
BO3MOXHbIM OCYLLECTBAATb KOHTPOAb aKTUBHOCTU CAR-T KAETOK, uTO
NO3BOAUT MPEOAONETb OMACHOCTU, COMPSXKEHHble ¢ Tepanuen CAR-T
KneTKaMM (TMNepuUTOKUHEMUA (LUTOKUHOBbLIW LLUTOPM), CHHAPOM AU3UCA
OMYXOAHM).

WUHcTuTyT BMoopraHnyeckon xummm um. akagemmkos M.M. LLiemsikuna u H0.A.
OBuunHHMKOBa PAH
(akapemuk PAH Mabnoos A.I'., akapemuk PAH [lees C.M. n ap.)

YHUBEPCAAbHbIE MOAYAbHbLIE CAR
HA OCHOBE B3AMMOAEUCTBUA BAPHA3bI C BAPCTAPOM
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Napnun-6apnasa, uM AHeRn nocne MHOKYNALUMK ONYXONK
A) 3a cyeT MOAYNbHOCTU MOXHO MeHATb HauenuBaHne CAR-T KneTok Ha pasHble
YyacTM aHTUreHa, a TaKkxe Ha Apyrve accoLUMpoBaHHbIe C ONYXONbIO AHTUIEHbI.
B) MopTBepxaeHUe perynsauumn akTUBHOCTHM in Vitro (LUTOTOKCUYECKUIA TECT Ha
KneTku ¢ runepakcnpeccuet HER2, c oByms Buaamm monexkyn-nocpeaHUKoB
9.29-6apHa3a u G3-6apHasa).
B, I') NoaTBepxaeHne paboTocnocobHOCTH CUCTEMBI in ViVO.

My6nukauus:
Stepanov AV et al. (2022) Switchable targeting of solid tumors by BSCAR T cells.
Proc Natl Acad Sci USA (IF=12.779)



HOBAA IPYNNA MUKPOXULLHUKOB (PROVORA)

OTKpbITa HOBaA rpynna MUKpPOXULLHUKOB, Ha3BaHHaA lpoBopa
(Provora, wWAM  «NpOTUCTbI-NOXUpaTeAW»). [pynna  BKAlOYaeT
MUKPOOHbIX XULLHUKOB, KOTOpble LUMPOKO pacnpocTpaHeHbl B
MOPCKHUX, COAOHOBAaTbIX W MNpPecHbix Bopaax. Mopdonornueckumu
aHaAM3 C WUCMOAb30BaHMEM 3NEKTPOHHOU MMUKPOCKONMWUMU BbIABUA
OYEeHb APEBHUU MAAH CTPOEHUA UX KAETOK. ITU OAHOKAETOUHbIE
OpraHM3mMbl NUTaKOTCA, YaCTUYHO OTKYCbiBaA KAETKU >KepTBbl,
AEMOHCTPUPYA, UYTO XXIFYTUKOHOCLbI NMUKOPa3MepoB MOryT nuUTaTbCs
6onee KPYNMHbIMU OAHOKAETOUYHbIMU. ITO CAEAYeT YyuuTbiBaTb MNpwU
MOAEAMPOBAHUU MUKPOOHbBIX MULLEBLIX CETEWU, MOTOKOB BELLECTBA U
3HEpruu B BOAHbIX 3KOCUCTEMAX. Y HUX aKTUBHO 3KCMPECCUPYIOTCA
reHbl, KoAupylowue nopoobpasyrowme UUTOAUTUUECKUE OEenKkm,
KoTopble GYHKUUOHUPYIOT B UMMYHHbIX CUCTEMAX XUBOTHbIX. Y 3TUX
NPOTUCTOB OHMU, NO-BUAUMOMY, UrPaIOT BaXXHYIO POAb B XULLLIHUYECTBE
M BOBA€YEHbl B MeXaHU3Mbl TMPUKPENAEHUA K IKepTse,
BbICTPEAMBAHUA CTPEKATEAbHbIX OpraHenmA U Au3uca MembpaH.
XryTukoHocubl Provora HaxoAATCA Ha BTOPOM MeCTe CpeAu BCeX
3YKapMOT MO  KOAMYECTBY  OENOK-KOAMPYIOLUUMX TEHOB B

MWUTOXOHAPUAABHOM TE€HOME. Mopdonorus u mnoreHeTU4ECKOe NOMOXEHNe HOBOI CyneprpynmnbI 3yKapuoT
Provora

WUHcTutyT 6Monorum BHyTpeHHux soa um. U.[1. NManaHuHa PAH,

coucnonHutenu: My, Cnory, 3UH PAH, UMNMNA PAH, YuuBepcutet bputaHckoun My6nukaums:

Konymbuu (KaHaga), YHusepcutet Buktopum (Kanapa) Tikhonenkov D.V. et al. // (2022).Nature. 10.1038/s41586-022-05511-5. IF: 69.504.
(8.6.H. TuxoHeHkoB [1.B., bensieB A.O., 3arymenHbivt [.I"., Bopoauna A.C. n gp.)



B nabopatopun KoHdOpmMaLMOHHOro noAMmopduama 6enkoB B
HopMe U naTtonoru (3aB. Aabopatopuen akapemuk A.A. MakapoB)
AOKa3aHa KAoueBaA ponb beta-amunoupa (APB) ¢ M30MepU3OBaHHbIM
octatkom Asp7 (isoAB) B kauectBe HEO6XOAMMOro KOMIMOHEHTa AAA
KOHPOPMALMOHHOIO MnpeBpaLLleHUA I3HAOFEHHbIX MOAEKYA AR MU uUx
NOCAEAYIOLWEN  NATOAOTMYECKOW  arperauMM C  UCMOAb30BaHUEM
TPaAHCreHHbIX HemMaToA B KauectBe Mopend 6oae3Hu AnbureMmepa.
BbIABAEHO, UYTO WHUUUMPOBAHUE ULUHK-3aBUCUMOU OAUFOMEpPU3aLUU
aHporeHHoro AP nop BAuAHUEM iSOA conpoBOXXAAETCA ABYKpPaTHbIM
NOBbILLEHWEM YPOBHAA AaMMAOUAHBIX arperatoB M 3HaUYUTEAbHbIM
COKpalleHUEeM MNPOAONKUTEABHOCTU XXMU3HU XXMBOTHbIX. B TO e Bpewms,
obpabotka HemaTtop TeTpanentuaom HAEE, kotopbii ObiA pa3pabortaH
AN MHrMOMpoBaHUA 00pas3oBaHUA UUHK-3aBUCUMbIX HHTEppENcoB
mMexay AB M ero AMraHpamMu 3a cuyeT cneunuduueckoro HUOH-
KOMMNAEMEHTAPHOrO CBA3blBaHUA C AP, MNOAHOCTbIO HEUTpaAU3yeT
HeraTuBHOe AeuctBue iSOAB Ha Hemaroa. HAEE  npoxoaut
rematoaHuedarMueckun b6apbep U ABAAETCA MOAEKYAIPHbIM areHToMm,
CnocobHbiM 6AOKMpOBaATb MNATOAOTMUECKMW NPOLECC HA YPOBHE
opraHu3ama, 4To npepraraeT nepcrneKkTuBbl €ro WUCMNoAb30BaHUA B
KauyecTBe cCpeaAcTBa AAA MPEBEHTUBHOWM AHTUMAMUAOUAHOWU Tepanuu
6one3HU AnbUrerMmepa.

WUHcTuTyT MOnekynsapHon 6uonorum umenu B. A. Qurenbrapara PAH
(4n.-kopp. PAH MutbkeBuy B.A. n gp.)

NMATOAOTMYECKUE SPDEKTDI isoAsp7-AP U Zn2+
NMOAABAAIOTCA TETPANENTUAOM HAEE
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My6nukauus:
Mitkevich V.A. et al. // (2022). Aging and Disease, DOI: 10.14336/AD.2022.0827.



BbIABAEHO TAKCOHOMWYECKOE PASHOOBPA3UE PAOPbI BOKOINAOAHbLIX MXOB
HA TEPPUTOPUU POCCUMA

BbisBA€EHO TakcoOHOMMUUYEcKoe pa3Hoobpasue
dnropbl BGOKOMAOAHBLIX MXOB, MPOU3pacTalOWMUX Ha
Tepputopun Poccuun. Ata Hanbonee monopas, bbicTpo
3BOAOLUMOHUPYHOLLAA U CAOXKHAA B CUCTEMATUUECKOM
OTHOLLUEHMU Trpynna MXOB SABAAETCA OAHMUM U3
Ba)KHEULLUX KOMMOHEHTOB PaCTUTEAbHOrO MNOKpOBa
cTpaHbl. A0 HAcTOALLEro BPEMEHU OHA He ABAAINACD
npeaAmMeTom cneunanbHoro U3yUEeHHUS. Bcero
3apeructpuposaHo 453 Bupa, oTHOcAWMXCA K 163
popam M 36 cemeuctBam. B paborte couetanucb
MeToAbl CPABHUTEAbBHOU aHATOMMU U MOAEKYAIPHOWU
OUNOTEHETUKK, B  pe3yAbTaTe Yero YTOYHEHbI
npeactaBAeHUA 06 ob6beme MHOrMx TakcoHoB. B
YacTHOCTH, OMUCAHbl KakK HOBble ANl Hayku 5
cemeuctB, 15 popoB u cBbilwe 20 BUAOB
60KONAOAHbIX MXOB. Pe3ynbtatbl onybAMkoBaHbl B
ABYX Tomax «®aopbl mxoB Poccun» (2020-2022).

HoBble ansa Hayku BUAbI 6GOKONNOAHLIX MXOB:
Enrothia platyclada n Pseudanomodon attenuatus

My6nukauum:
naBHbIK 60TaHU4eckumn cag um. H.B. Unumna PAH ®nopa mxoB Poccum. T. 6. Hypnales (Calliergonaceae — Amblystegiaceae) / OTs.
(A.6.H. UrnatoB M.C.) pea. VirnatoB M.C. M.: T-Bo Hayu. u3g. KMK, 2022. 472 c.

®nopa mxoB Poccuu. T. 5. Hypopterygiales — Hypnales (Plagiotheciaceae —
Brachytheciaceae) / OtB. pea. Urtatos M.C. M.: T-Bo Hayu. n3g. KMK, 2020. 600 c.



CTPENTOLMHHAMMUADI A U B: BIAEAEHUE U CTPYKTYPHbIU AHAAU3
HOBOW CTPYKTYPHOMU I'PYNNbl AHTUBUOTUKOB

CtpentounHHamuabl A U B (puc.), nepsble npeacTaBUTEAU
HOBOW CTPYKTYPHOMW TIpymnnbl aHTUOMOTUKOB, ObIAM MOAyYEHbl U3
6aktepumn Streptomyces sp. KMM 9044 wu3 npobbl AOHHbIX
0CaAKoB, cobpaHHOM B ceBepo-3anapHOW YacTh ANOHCKOro Mops.
YCTaHOBAEHO, UTO 3TU COEAMHEHUA ABAAIOTCA XAOPUPOBAHHbLIMMU
AencurentanentTupamMu, CoAepXalwMuMU B 26-UNEHHOM LUKAE
BMecTe C OOblYHbIMKU U paHee HEeU3BECTHble aMWHOKUCAOTbI, 3-
TMAPOKCU-4-XAOPBaAMH W HOBblIM U3omep  4-auEeTOKCU-5-
METUANPOAUHA, @ TaKKe TAMLLEPUHOBYIO KUCAOTY. lokasaHo, uTo
NOAYYEHHble AHTUOMOTUKM U3OUpATEeAbHO WHIUOUpPYOT pocT
KAETOK HEKOTOpbIX BWAOB TPaMMOAOXMUTEAbHbIX OakTepun.
Hanbonbllylo aKTMBHOCTb MOKasaA CTpenTouuHHamua A B
OTHoweHun Micrococcus sp. (MUHMMaAAbHaAA WHrUGUpYyOLAn
KOHUeHTpauua 4 Hr/mMA). BblpeneHUMEe U CTPYKTYPHbIA aHaAU3
TaKUX BELLECTB OTKPbIBAlOT BO3MOXXHOCTb CHUHTE3a HOBbIX
aHTUOMOTUKOB HA OCHOBE CTPENTOLMHHAMMUAOB KaK MOAEAbHbIX
COEAUHEHMUM.

CTpykTypbl cTpenToumHHamuaoB A u B u3 6akrepum Streptomyces sp. KMM 9044

TuUxooKeaHCKUN UHCTUTYT GuoopraHnyeckon xumum um. I'.6. Enskosa IBO PAH

coBmecTHO ¢ UBX um. M.M. LWemsikuHa u K0.A. OBunHHMKOBa PAH, My6nukauns: ,
PHUMY um H.W. Nuporosa M3 P® Makarieva T.N. et al. // (2022) Organic Letters, Vol. 15, N 27, P. 4892-4895.

(A.x.H. MakapbeBa T.H., a.6.H. PomaHeHko J1.A., akagemuk PAH CtoHuk B.A.) 76



CO3AAHUE AHK-MUKPOUYUIA AAAA TEHOTUITUPOBAHUA
KPYNMHOIO POTATOIO CKOTA

PaspaboraH npototun AHK-uuna anA
OnpeAeneHUst NMPOUCXOXAEHUA, YUCTOMOPOAHOCTH,
OUEHKU  XO3AUCTBEHHO-3HAUMMbIX  MPU3HAKOB
KPYMHOro poraToro cKota, B TOM YUUCAE MOAOYHOMU U
MSACHOWM NPOAYKTUBHOCTH u MOHOT€HHbIX
3aboneBaHUM  KPYMHOro  poratoro Cckota C

o AHK %ﬁ

«U AHANU3 rEHOTUNA TENeHXa

Pexomengayuu no nopdopy nap
(nyqwux npouasopuTenen)

ucnonb3oBaHuem 6onee 1000 MOAEKYAAPHbIX ®
Yctpakenue ownbok
MapKepoB. Mpepnaraemasn TEXHOAOIUs AHANMS rexeanors,
3HAUUTEALHO noBblLLIAET 3¢ PEeKTUBHOCTb (roaTeepkaenye poacTea) Ceneryn
. I C noucuyeo QHS  EEEEEEEESES Cpady nocne poXACHIA TeneHra
NAEMEHHOU OLEHKU XXUBOTHbIX. | acpoana ana @)
o BeAEHMA AHK-MUKpounnbl MMeEIOT
AHK-unn fABAAETCA OTeYeCTBEHHOMU b T — BLICOKMI NOTEHUMAN
& = = o ANA HCNONBIOBAHKUA B
MHHOBALMOHHOW pPa3paboTKOM U UMEET BbICOKWUM il (oxono 100 HacneaCTBEHHbIX FONOMMOI Cenexunm s
noTeHUMan AN UCMOAbL30OBAHUA B [EHOMHOM Mossommer sabonesarii) MMBOTHOBOACTBE W B
SReOIPEmG UGNAX COXPAHEHUA
CEeAEKUMM WU AR COXpaHeHUa reHopOHAOB ﬂ cones & rucwes ﬂ Snasmang an’AymeHocm_ renochoMa08
1% 3P PO - oTeveCTBeMMbIX Nnopoa
OTEYECTBEHHbIX MOPOA  CEAbCKOXO3SIMCTBEHHbIX R sy MONONNAR U MACHR AT ONONOMACTROHIREE

Coszpaan [IHK-mMukpoumn gns reHOTUNUPOBaHMA KPYNHOIO poraToro ckora

My6nukauum:
WUHcTutyT obwen reHetuku um. H.U. Basunosa PAH ggﬁ q%ogf g'g';/}gdéi 6"'6%%'5/;/{2%%%5”9'(2 (02, T S8 N 6 Bt 8.
(A.6.H. Cronnosckui 0.A. n gp.) Kysneuos C.B. u ap. // TeHeTuka. 2022, Tom 58. Ne 8. C. 889-901.

doi:10.31857/50016675822080057



AHKWAO3UPYIOLWKMK cnoHAUAOAPTPUT (AC) - peBMaTonorMyeckoe 3aboneBaHUue
ayTOMMMYHHOM NMPUPOAbl. B OCHOBE ero pasBUTUA AEXMUT peannu3auuss UMMYHHOrO
oTBeTa oOpraHMamMa NpPOTUB aHTUreHOB COOCTBEHHbIX KAETOK. UpeHTUPUKauus
aHTUreHoB, pacno3HaBaeMblXx peuentopamu T-AMMPOLUTOB, B OCOOEHHOCTU
ayTOQHTUIreHOB, Ha AaHHblMK MOMEHT TMNpPEeACTaBAAET TEXHOAOIMUYECKU BecbMa
CAOXHYIO 3apauy. K HacToAweMy BpeMeHU YAAAOCb OXapaKTepusoBaTb aHTUIEHHYIO
cneunuPpUUYHOCTb AULLIb HECKOABbKUX TaKUX T-kneTouHbIX peuentopoB (TCR).

YctaHOBAEHa MOAHaA nocAaepoBaTenbHocTb And TCR, accounupoBaHHOro ¢
AHKUAO3UPYIOLWLKUM CrOHAUAOAPTPUTOM. PacwupeHa rpynna AC-accounmMpoBaHHbIX
TCR c M3BECTHOM NOCAEAOBATEAbHOCTBIO U OMpPEAEAeHbl y3HaBaemble UMUK T-
KAETOUYHble aHTUreHbl. C MOMOLLbLIO PEHTrEHOCTPYKTYPHOro aHaAu3a HECKOAbKUX
komnnaekcoB TCR ¢ cooTBeTCTBYHOWMUMU Komnaekcamu nentup-MHC onpepeneHbl
KAIOUEBble aMWHOKMUCAOTHbIE OCTaTKU, OMpeAeAftolue y3HaBaHUE aHTUreHHbIX
nentupoB. HanpeHbl pacno3HaBaembie 3TUMU TCR aHTUreHHble nenTuAbl U3 6enkoB
opraHM3ama YenoBeKa M psifa KULLIEYHbIX bakTepui.

MonyueHHble pe3yAbTaTbl MOAAEPXXMUBAKOT FMNOTE3Y KPOCC-peakTUBHOCTU T-
KAETOK NpU y3HaBaHUU MUKPOOHbIX aHTUIFEHOB U aHTUIEHOB KAETOK COOCTBEHHOro
opraHM3Ma KakK MexaHu3Ma 3anycka ayTouMMYyHHOW peakuuu npu AC. 3HaHue
CTPYKTYpPbl aHTUreHoB, pacno3HaBaembix AC-accouumnpoBaHHbiMU TCR, oTKpbiBaer
LLUMPOKUE BO3MOXHOCTU AAAl UBYUEHUA MEXaHU3MaA yuacTUA 3TOM rpynnbl T-KAETOK B
natoreHe3e 3aboneBaHUA U pa3BUTUA NPUHUMNUAABHO HOBbIX MOAXOAOB K Tepanuu
AC.

WUHcTutyT GMoopraHmyeckon xumum um. akagemmkos M.M. LLiemsikuHa un 10.A.
OBuuHHMKOBa PAH
un.-kopp. PAH Yynakos [1.M. u ap.)
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My6nukauusa:
Yang X et al. //(2022) Nature 612, pages771-777 (IF=69.504).
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NMYBAUKALIUA KPACHOU KHUTYU POCCUMCKOU ®EAEPALIUU (TOM )XUBOTHBIE)
U KPACHOM KHUITM TOPOAA MOCKBbI

OnybaukoBaHbl: KpacHas kHura Poccumckowm
depepaunn (Tom JXKuBoTHble) U KpacHasa KHura
ropopa MockBbl. B KpacHou kHure P® npuBeaeHb!
cBepeHUAa o0 443 BUAAX XXUBOTHbIX (BMecCTe C
nopoBMAAMM UM nonyaauuamMu 491 06bekKT),
BKAIOYAKOLWLUE UX CUCTEMATUUECKOE TMOAOXKEHMUE,
NPUPOAOOXPAHHbIE cTaTychl, coBpeMeHHoe
pacnpocTtpaHeHue, mecta obutaHuAa U 0cobeHHOCTH
3KOAOTMU, YUUCAEHHOCTb, AMMUTUPYIOLLUE aKTopbl,
NPUHATbIE U  HeobXxoAuMMble  Mepbl  OXpaHbl.
Mpeacepatenb haBHOW peEAAKLUOHHOW KOAAETUU
KpacHou kHurn P® akapemuk PAH A.C. Nasnos,
OTBETCTBEHHbIN ceKpeTapb akapemuk PAH B.B.
PoxxHOB. KpacHble KHUMM HABAAIOTCA HE TOAbKO
Ba>XHbIM npaBoBbIM AOKYMEHTOM,
yCTaHaBAUBAIOLLUM NPUPOAOOXPAHHDbIN cratyc
KOHKPETHbIX BUAOB XXUBOTHbIX U pacTeHun PP, HO U
WHCTPYMEHTOM ANl pPeLUeHUs NpPobaemM coxpaHeHUs
6uonormueckoro pasHoobpasusa Bcem NAaHeThI.

My6nukauusa:
VHcTuTyT "p°6,neBMH3V|I(I:%°m" v SBOHI\;IO LMK UM. A'Hl',ceBePU‘OBa PAH, KpacHas kHura Poccumnckon ®egepaumm, Tom «XKuBOTHbIEY. 2-0€ n3gaxue. M.: drbY «BHN
HOCIEIBAE L], konorun» (Munnpupoae! Poccun) Skonorusin, 2021. 1128 ¢. (KHura Bbilna Ha pybesxe 2021 1 2022 r.); KpacHas kHura ropoaa
n NpasutenbcTBo r. MockBbI Mocksbl. 3-e uanaxue. M.: «Mogonbekas dabpuka odceTHon nevatuy, 2022. 848 c. (MMN33 um.

(axapemuk Maeno. [1.C., akapemuk PoxHoB B.B., un.-kopp. PAH CypoB A.B. n ap.) A.H. CesepuioBa PAH).



PaspabotraHa cepua MUPHK-HanpaBAeHHbIX

UCKYCCTBEHHbIX puboHyKkneas (MnPHKas),
NpPeACTaBASAOLLMUX cobou netaeobpasyrowmue
OAUTOHYKAEOTUA-NENTUAHDbIE KOHbIOraThl,

cneuMdUyHbie B OTHOLUEHUU OHKOreHHbIX MUKpPOPHK
- MUPHK-21 v MunPHK-17 (puc.). lokasaHo, uToO
KOHblOrar miR-17-DC-B, coAepXKaluum ABa
KaTaAMTUUYECKUX NenTuaa B B-KoHOUrypauuu, aBaFeTCA
COeAUHEHUEM-AMAEPOM, KOAMUECTBEHHO U CENEKTUBHO
pacwenafarowmum MUKPOPHK-mUWweHb no cBA3AM
BHYTPU neTtAu. BaxHbim  ¢akTopom  ABAAETCHA
CUHepruyeckoe AEUCTBUE KOHblOraTta 7
BHyTpUuknetouHon PHKasbl H, uto npuBoauT K
pacwenaeHuio MUPHK no ¢yHKUUMOHAABHO 3HAYUMbIM
obnacTAM U NOAHOW €€ UHAKTUBAaLUM.

UHCTUTYT XMmuyeckon buonorum n pyHaameHTanbHon meauuunbl CO PAH

(O.A. MatyTtuHa, A.A. YurnuHuesa, b. AMupnoo, C.K. FanoHoBa, B.B. Bnacos,

E.B. BuyenkoBa, M.A. 3eHkoBa)

NETAEOBPAS3YIOLWHUE BU-NENTUAHDBIE muPHKa3bl OCYLLIECTBAAIOT
BbICOKO93OPEKTUBHOE PACLLENAEHUE OHKOTEHHbIX MuPHK
B ®YHKLUOHAABHO 3HAYMMOUN OBAACTHU
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AddektuBHOCTL pacwenneHna MuPHK n npegnonaraeMblit MEXaHU3M peakuum ¢
OAHOBpPEMEHHbIM yyacTueMm netneodpasyrowux 6u-nentnaHbix MuPHKas n PHKasbi H

My6nukauus:
Olga Patutina et al. // (2022). Int J Mol Sci., 23, 6562.
Doi:10.3390/ijms23126562. IF - 6.208. Q 1. SIR-Q 1.



SABEPLUEHO UCCAEAOBAHWUE BPEAOHOCHOIO LIBETEHUA BOAOPOCAEM,
NMPOU3OLLUEALLENO OCEHbIO 2020 NOAA Y BEPETOB KAMYATKHU

P FiE2IGE1

3aBepLuieHo nccarepoBaHue BpepoHocHoro H50) 20 BAIV2 SOOI NZABGHDE e tombu o 378
uBeTeHMs  Bopopocreit  (BUB) -  oaHOro  u3 riose B i e ot B | Prylolype |
pacnpocTpaHeHHbIX SBAEHUWA B BOAHbIX 3KOCUCTEMaX, ; s o e 458 AFS14508
npousoweawero oceHoto 2020 ropa y Oeperos :mm$‘:lltm$h_ z|
KamuaTtku M conpoBoOXAaBLUErocsi MaccoBOW rnbenbto i ot MO AMA IO for E Phylotype I
rupApobUOHTOB M OTpaBAEHUAMMU Atopaed. UccrepoBaHus ! R sy et e lnsagh
nokasanm, uTo BO36yAUTEAAMMU BLIB, 6bIAU . B e
AMHOOAarennsiTbl popa Karenia. Macwtabbl uBeTeHus, l - Fmyranaly T 1050
KOTOPOE NpPOAONKAAOCh 6onee ABYX MecsLeB W | s cama oo Arizsas
oXBaTblBanO OOLLUMPHYIO aKBaTOPUIO HOro-BOCTOYHOIO M ! sopggg] A (PR
loro-sanapHoro npubpexoa n-ea Kamuyatka oueHUBaAU ¢ Kareria ko 07321
NMOMOLLbIO AUCTAHLUOHHbIX METOAOB. v et

MoneKynsipHas dunoreHus nokasaaa, yTo LT B s oo EISED
pomuHupoBan BuA K. selliformis, npuHapnexawmn k000 L . oot AR S
XONOAHOBOAHOW rpynne | W WUAEHTUUYEH  BHMAY, &o:
Bbi3aBaBwemy BLB B oktabpe 2021 r. y O6eperoB o &
XOKKanpo B AnoHuwn, conpoBoXAaBLUeecAa >1000
KaTacTpodUueckon rubenbto MOPCKUX EXXEMN. ® Scptember 4.22

O October 4-24
O October 28 - Navember 3

HauunoHanbHbIW Hay4HbIN LIEHTP Mopckon Guonorum um. A.B. XXupmyHckoro [1BO PAH My6nukauus:

coBmecTHO ¢ KamyatHUPO, IB®Y u YHuBepcutetoM Tokuno, AnoHus Orlova T.Y. et al. // (2022). Harmful Algae, Vol. 120. P. 102337. DOI:
(K.6.|-|. OpnoBa T.10. u .qp.) 10.1016/j.hal.2022.102337 (Q1, 13.2 6anna '3)






MOAEKYAAAPHBIE MEXAHU3Mbl TOKCUYECKOIO AEUCTBUA BETA-AMUAOUAA 25-35
OTKPbIBAIOT HOBbIE NYTU KOMNEHCALUA HEUPOAETEHEPALIUM

Paired test Pre

: ; Tetanus
stimulation
| Y 4
B a3kcnepumeHTax Ha cpe3ax Mo3ra MO3BOHOUHbIX PPF ratios (STP) //
NnoKasaHo, YytTo  OAUromepbl 6eTta-amunompa 25-35, /_\J’ /
obpa3syrowmecs npuv HeUpoAereHepaTUBHbIX npoueccax B ABW sfpr’fﬂlnductionof
MO3re, Bbi3biBalOT aKTUBALIUIO CUHTE3A CBOOOAHOIO paaukana aggregates, .- =~~~ » PPla protein kinases
OKCUAA a30oTa WM CABUI KUHasHo-pocdaTtasHoro 6OanaHca, @
NPpUBOAALLME K 3HAUYUTEABHOMY MOAABAEHUIO MAACTUUHOCTH #f J
HEUPOHHbIX ceTen. NMoAnyueHHble AaHHble O NMPeAOTBpaLLEHUU j <
TOKcuueckux adpdektoB beta-amunovpa 25-35 nytem =}
6A0KaAbl CTPeCcC-MHAYLIMPYEMOM docdarasbl 1 7 e
MWUTOXOHAPUAABHOIO HaTpUK-KaAbLUEBOIro obMmeHHUKa == Post -
OTKpbIBalOT HOBbIE nyTy KOMMEHcaLum fpennonaraeman
. cxema cobbITUi B
HeunpoaereHepaTUBHbIX NPOLECCOB. cuHance npy
OeUCcTBUMn
arperatoB A,s ;s

WUHCTMTYT BbiClue HEPBHOW AeATeNnbLHOCTM N Hernpodusunonorum PAH, % ”

UHCTUTYT TeOpeTNYecKon U aKkcnepmmeHTanbHon ouodmankm PAH '
(k.6.H. ManbueB A.B., k.6.H. Hukudoposa A.b., k.6.H. banb H.B., akapemuk PAH bana6ax .M. ) CGP37157

Sephin1,
Okadaic acid



PEAKTUBALIUSA AATEHTHbIX BHYTPUKAETOUHbIX UHOEKLIUK YUENOBEKA
B YCAOBUAX FTOAOBOU 3KCNEAULIUU
HA POCCUUCKOU AHTAPKTUUYECKOU CTAHLIMU «BOCTOK»

U3yueHo BAUSIHUE KOMIAeKca dakTopoB , _— —

MOAFOTOBKU 3KCMNEAULMU U AOAFOCPOYHOro npebbiBaHusA L - -
| - ’:: ," .'. n" |'0
! 1 ')
= ’ e ." \ / \
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Ha aHTApPKTUUYECKOWU CTaHUUMU «BOCTOK» Ha peaKTUBaALMUIO ;
AATEHTHbIX BHYTPUKAETOUYHbIX UHPEKLUU (repnecBUpycoB- i
BUpycoB npocrtoro repneca (BIlN, Bupyca repneca

yenoseka (BrY) Bapuuennbl 3octep (B3B), Bupyca !

SRR
Lillidd

AnnwTenHa-ba B3b), 6akrepun Micoplasma hominis . =\ 22
pp 7 p p 1 . ‘/,4.—— \____, P e TPy
Ureaplasma urealiticum wu Chlamidia trachomatis. | ‘ L 2 Ly Wi = e | T e T
BbIABAEHO, YTO Y)Xe Ha 3Tane MOAroTOBKM y 8 u3 11 P - tvermee ramarm prasnsss ANKENCERDIL T2 = Paoveats coprramess A8 B0CE @ cnoe (700 2 AR GOl S T B O

B OCPERLAN CRIMM YECTI I DLW L0 VHOCTIEA2E BRI N reseporype 32.1°C

UAEHOB 3KCNEAULMU HaABGAIOAANOCh BbIAEAEHUE B CAIOHE
AHK xota 6bl opaHoro repnecsupyca. lopoBoe
npebbiBaHWE Ha CTaHUMU NPUBOAUT K peaktuBauuu BIBb,
Bry-6 u (BM1 2-x TtunoB). PeaktuBauua BIY-6

Cxema n3y4eHusi BNUSIHUA KoMNeKca (hakTopoB Npu AONITOCPOYHOM NpebbiBaHNM YenoBeka
B ycnoBusix Poccuitckoi aHTapKTUUYeCckoid cTaHumn «BocTok»

Xapakrepusyerca Bo3pactaloen AMHaMWKOMU, AocTuras MouTtn y BCceX NOAAPHUKOB ObiAM 0OHapPY)XEHbI BbICOKME YPOBHU cneuuPprUUecKux
CBOEro MaKCMMymMa Ha  3aBepuwarwux  atanax aHtTMTen K BIFK1 u UMB, a y Hekotopbix - K B3B, BII-2 u wuccnepoBaHHbIM
akcneauuumn. PeaktuBauua BIb xapakrepusyetca 2- 6aKTepuanbHbIM UHGEKLUAM.
¢a3HOM KpWUBOM, MNpU 3ITOM TMUKU pPeakKTUBaLUU YcAOBUA QHTApKTUUECKOW I3KCMEAULMU MPUBOAAT K pPeakKTUBaLUU AATEHTHbIX
KOPPEAUpYyIoT € NnepuopamMmu MakKCUMaNbHOIO NMOHMXXEHUA BHYTPUKAETOUHbIX UHPeKUUU. OTMeuatoTca NPpU3HAKU GYHKLUMOHAABHOIO UCTOLLEHMUS

0 7 -
Temnepatyp Ao -82 °C 4 nepvopamu MOBbILLEHHON B-kneTOUHOro 3BeHa MMMYHMUTETA, OTBETCTBEHHOrO 3a ryMOpPaAbHblM OTBET NPOTUB
reoMarHUTHOW aKTUBHOCTM. B3B, BMI-1,2 u Bry-6.

My6nukauyusa:

HU P® UHcTutyT Meguko-6nonornyeckux npobnem PAH LWynbrHa C.M. n ap. // XX KoHdbepeHLms MOMofbIX Y4eHbIX, CrieLmanicTos i

(A.¢p-m.H. lynbruxa C.M., a.M.H. PbikoBa M.IN.,k.6.H. AHTponoBa E.H., k.6.H. LUmapoB B.A.,  crynenToB ¢ MexayHapoaHbIM y4acTveM, NocBALeHHas 165-neTuioco AHA POXaEHNS
Kytbko O.B., Opnosa K.[l., Bnacosa [1.[l., CagoBa A.A., k.6.H. JIbiceHko E.A., XXupoBa 9.A.,  K.3. Lonkosckoro: cbopHuk matepuanos. Mocksa, 2022. C 45-46.
K.M.H. NoHomapés C.A.)



BnepBble nokasaHo, UTO pPasAUYHbIE TUMbI
NOBPEXAEHUN B MaAbIX U KPYMHbIX COCYAAX MbILLK
M UYenOBEKa MNPUBOAAT K BbICOKUM CKOPOCTAM
CABUra WU YAAMHEHHbIM noTokam. OTHOCUTEAbHOE
rTMAPOAMHAMMWUYECKOE COMPOTUBAEHUE COCyAQ M
paHbl 06BACHAET YMEHbLUEHUE CKOPOCTU CABUra C
yBEAUYEHUEM pa3Mepa NOBPEXAEHUS.

TPABMATUYECKHUE NMOBPEXXAEHUA COCYAOB, UHULUUUPYIOLLUE TEMOCTAS,
CO3AAIOT YCAOBUA BbICOKOIo CABUTA

Wall shear rate (s™")
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Elevated shear is not specific Puncture
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to artenal thrombosis, as it Transection
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hemostasis Hemostasis conditions

LieHTp TeopeTuyeckux npodnem dmamko-xummyeckon gapmakonorun PAH
(axapemuk PAH AtaynnaxaHoB @.WU., un.-kop. PAH MNaHtenees M.A.)

PasnnyHble TUNbI NOBpeXAEHNIA B ManbIX M KPYMHbIX COCYAaX MbIWM U YeNioBeKa NPMBOAAT K
BbICOKOM CKOPOCTM CABUIa M yANIMHEHUI0 NOTokoB. OTHOCUTeNbHOE r’MAPOAUHAMUYECKOE
CONpOTUBAEHME COCYAa U paHbl 0OACHAET CHIKEHNE CKOPOCTU CABUra C yBeNIMYEHNWEM pa3mepa
noBpexaeHus

My6nukaumsa:

Yakusheva AA, Butov KR, Bykov GA, Zavodszky G, Eckly A, Ataullakhanov Fl, Gachet C,
Panteleev MA, Mangin PH. // Blood Adv. 2022 Aug 23;6(16):4834-4846. doi:
10.1182/bloodadvances.2022007550. PMID: 35728058.



UMMYHOTEPANUA NPOTUB MAPUHOBY®ATEHUHA KAK HOBbIU MOAXOA
ANA NPEAOTBPALLEEHUA ®UBPO3A COCYAOB NMPU XPOHUYECKOW NOYEYHOU
HEAOCTATOYHOCTH

XpoHuueckasa nouyeuyHaa HepoctatoyHocTb (XIMH) - TepmuHanbHaA
CTapUsi MEANEHHO MPOrpecCUpPYHOLLEro HapyLIeHWUs BbIAEAUTEABHOW GYHKLUUU
noyek, COMPOBOXAAKOLWIAACA PUCKOM  pPasBUTUA  CEPAEUHO-COCYAUCTLIX
OCAOXXHEHUU, B TOM YnucAe $¢UOpo30M TKaHeW cepaua UM cocypoB. MpumeHeHue

«TPaAULMOHHbIX» aHTUTUNEPTEH3UBHbIX NpenapatoB npu XIMH orpaHuueHo. PasBsutie xpoHu4eckon

PaHee 6bIN0 NOKa3aHO, 4YTO OAHMM U3 ¢akTopoB pas3Butua XIMH m > m] noqeqm""e”ocmmq"ocm’ kp;:“:::“
ABAAETCA M3O6bLITOYHBbIN CUHTE3 OAHOTO M3 KApPAMOTOHMUYECKUX CTEPOUAOB - St 14 a cnpasa J 21a Dubpos cepgua n
mapuHobydareHuHa (MBI). Mo3atoMy HOBbIM U OTHOCUTEAbHO 6e30nacHbiM Cocynos
noaxopom K tepanuu XMH moxer 6bITb UMMYyHOTEpanua aHTUTenamu K MBI
(aMBr).

MpoaHanM3upoBaHa BO3MOXHOCTb NpumeHeHusa aMbIl ana obaerueHus 3
cumntomoB XMH u npepoTBpalleHUsa npoueccoB pas3Butua ¢ubposa ,ﬂmgig‘?f ;
KPOBEHOCHbIX COCYAOB B MOAEAbHbLIX 3KCNEepuMeHTaX Ha KpbicaxX. bbino 4 ;,« 7n ¢ )
nokasaHo, uto XIH, vHaAyuupoBaHHasa HePPIKTOMUEHN, NPUBEAA K NOBbILLEHUIO ﬁ S Ap;‘;:‘::::"e e BBGAEHHQ
apTepyanbHOro AaBAEHUA U Pa3BUTUIO COCYAUCTOrO U cepaevHoro ¢ubposa, B /xﬁ%,,,,/)g&:__%’ “\&ﬂ vl
OCHOBE KOTOPOro AeXaT MOAABAEHUE 3KCMPECCUU TPAHCKPUMLMUOHHOIO __ e - : aHTUTEenN K
¢dakropa Flil, ygennueHue akcnpeccumn npo-KoanareHa-l u u3bbITOUHbIM CUHTES - 3kcnpeccun A MBI
KonnareHa-l. BeepeHue aHtuten K MBI He TOAbKO CHWXano apTepuanbHoe Sprague-Dawley u Wistar Q‘”""P: p— \_ )
AaBAE€HME, HO U YaCTMUYHO BOCCTaHaBAMBANO YpoBeHb Flil u KoanareHa, T.e. \AY ot L)

npeaoTBpawane npo-GubpoTUUEeCcKUe Mnpoueccbl B TKAHAX CEpPAEYHO-
COCyAUCTOM cucTeMbl (puc.). NMoAyyeHHble AaHHble MOTyT ObiTb OAHOW U3
30PEKTUBHbLIX TepaneBTUYECKUX CTpaTerMm AN OOAeryeHus COCTOSHUA
nauueHtoB ¢ XMH n 3amepneHUs npoueccoB pa3BUTUA ¢GUOpPo3a B TKaAHAX
CEepAE€UYHO-COCYAUCTOU CUCTEMDI.

Beepenune antuten k MBI kpbicam ¢ XIMH BoccTaHaBnMBaeT HOpManbHbIN YPOBEHb
apTepuanLHOro AaBNEHMSA U CHUXKaET cTeneHb pa3BuTUA pudpo3sa cepaua u cocynos

" My6nukauum:
UHcTuTyT 3BonioumnoHHo chuavonorun  broxummun nmenm U.M. Cevenosa PAH Agalakova N.I. et al. / Int. J. Mol. Sci. 2022, 23(6):3336. doi: 10.3390/ijms23063336.

LEaFPQ%Péﬂ-é K.0.H. ﬁrzj;axoaa H.W., 0.6.H. PomaHoBa U.B., k.6.H. MuxainoBa E.B.,  agalakova N.I. et al. // Am. J. Hypertens. 2022, 35(9):828-832. doi: 10.1093/ajh/hpac065.
agei 0.B., Epwos U.A.



TMNEPUUTOKUHEMUA NPENATCTBYET CMOHTAHHOMY BOCCTAHOBAEHUIO AbIXAHUA
B MOCTTUNMOKCUYECKOM NEPUOAE

MN3ameHeHune naesmoraxorpammel (MT) n nHCNnpaTopHbiX kKonebanuin BbikvBaeMOCTb B NOCTIUNOKCUYECKOM
BHYTpUrpyaHoro aasnenuns (BMA) npu TsHkenon creneHun runokcum nepuone
YCTaHOBI\eHO, 4yTo MNMpU noBbiLLeHNNn CUCTEMHOIOo YPOBHA —— 1
3 (8% 02 S i
KAIOUEBbIX MPOBOCMNAAUTEAbHbIX LUTOKMHOB UNA-1B, DHO-a M B ] i 100%

UN-6 ocTpasa HapacTalowaa T[UNOKCUA MNPUBOAWUT K o MW H\?f\m -H U onoe so%
s v ‘ll ’

HeobpaTMMOM oOCTaHOBKE AbixaHus. BbhkuBaemocTb B w16 10%
ta 7 i o f T y %
NOCTTUNOKCUYECKOM NEPUOAE B KOHTPOAbHOM 3KCNEPUMEHTE ery JAUW '\/’\\,-'U J‘\,J\/——— 0 50 100
COCTaBAAET 100%7 |'|p|4 AeﬁCTBMM MA_lB n (DHO'(X - 50 %! |'|p|4 BeHTMNAUMOHHbBIN OTBET Ha AeUCTBME TSHKENon crenexdn rmnokeum (8% 0O2)
AeﬁCTBMM MA_G _ TOI\bKO 10% HeBO3MO)KHOCTb B KOHTpO/ne ¥ Nnpu NoeblilWEeHHOM CUCTEMHOM YPOBHE LUUTOKUHOB
o 250 - 160 A 5
BOCCTAHOBAEHUA AbIXaHUA TMOCAE CHATUA TUNOKCUYECKOM ¥ 140 W
- E 200 4 g | g %
Harpysku Ha ¢oHe penctBun UN-1B u ®HO-a MoxeT ObiTh g . o §
o & 150 4 = 1 & 5 60 4
g 5 80 =
cBA3aHa C AUCOYHKUUEU pePAEKTOPHbIX MEXaHU3MOB 5 10 ] z 2 . E
peryrmiuMuM AbiXxaHUsl, O YeM CBUAETEeAbCTBYET ochabaeHue B % - S ;g - & 20
BEHTUAALMOHHOIO OTBeTa Ha  TUMOKCUKD:  CHWXEHUe 0 e -
K Wn-1p ®HO-a UN-6 K wvn1p ®HO-a WN-6 K un-1g ®HO-a UN-6

FTMNOKCUUYECKUX MNPUPOCTOB  UHCMUPATOPHLIX KoAnebaHUM
BHYTPUITPYAHOTO  AaBA€HUA, AblXxaTeAbHOro obbema M
BEHTUAALUMUU AerkuX. lpu noBbILLEHUU CUCTEMHOrO YPOBHSA
MN-6 KomMneHcaTopHbIM OTBET HA FMMNOKCUIO He ocnhabeBaer.

KomneHcaTopHbIN OTBET CMCTEMbI BHELUHEro AbIXaHUA U BbIXKMBAEMOCTb NPU TAXKENOW CTeneHn OCTPoW
TMNOKCUU B YCNOBUSAIX NOBbILIEHHOrO CUCTEMHOrO YPOBHSA NpoBocnanuTenbHbIX LutokuHos UI-1B,
®HO-a n UIN-6. 0603HaueHms: 10 - AbixaTenbHbIN 06eM, MO[l- MMHYTHLIN 06beM AbixaHus, Bl -

CA?’\aH ey ? MHOrOGakTopHOM MexaHWU3Me AeTanbHOro aMnnuTyAa MHCNMPATOPHbIX KonebaHuii BHYTPUrPYAHOro AaBneHus. KOHTPonb — BHYTpMBEHHOE
AEUCTBUA OCTPOU TMMOKCUU NMPU TMNEPUNUTOKUHEMMUMN. BBeAeHMe (hU3nMonoruyeckoro pacTBopa. * - OCTOBEPHbIE OTIINYMA OT KOHTPOSILHON BEMUYMHbI
My6nukauum:

Anexcangposa H.I1. /| Ycnexu duanonorndeckux Hayk. 2022. 53 (3): 3-14. DOI:
UHctutyT dpusnonorum um. .M. Nasnosa PAH 10.31857/S0301179822030043 (IF=1,048),

(A.6.H. floHnHa XK.A., k.6.H. bapaHoBa E.B., A.6.H. AnekcaHaposa H..) Donina Zh. A. // Journal of Evolutionary Biochemistry and Physiology. 2022. V. 58, Ne1, P. 73-80.

DOI: 10.1134/S0022093022010070 (IF=1,621)
bapaxosa E.B., [lonnna XX.A. // HTerpatvuHas dusnonorus, 2022, T3, Ne3



BbIABAEHbI MULLEHWU ®APMAKOAOTMYECKOIO BOSAEUCTBUA
NPU PASPABOTKE TEPANEBTUYECKUX CPEACTB B XOAE PA3BUTUA
OCAOXXHEHWWU CEPALIA NMPU CAXAPHOM AUABETE

CaxapHbii Aauaber (CA) - LLUMPOKO pacnpocTpaHEHHoe
couManbHO-3HauMmoe 3aboneBaHUe, 06ychOBA€HHOE TrUOenbld UWAU

CHWXEHUEM (YHKLUMOHAAbHOW AaKTUBHOCTU [-KAETOK MOAXKEAYAOUHOW A KoneuHo-auacTonuyeckoe KoHeuHo-cUCTONMYECKOe [nuHa—aKTUBHOE

Xenesbl. UHcyanH-npoayumpytowme Knetku (UMK), nomMumo oCTpOBKOB , : _ Dnpha—Hanpamie AnvHa—HanpsxeHue HanpsxeHue
NaHrepraHca, BCTpeyalTCA B auUMHAPHOW 4YacTU MNOAKEAYAOUHOM . s sV, Ol k -l 0.9‘ * >
xenesbl (puc. 1). Mpu CA2 3TM KAETKM MeEHblLle MNOABEPXKEHbI ‘c g paies & *;M { '(m) e 1‘ t J: 0.6 }' ]
paspylleHuio U AUCOYHKLUMU MO CpaBHEHUK C ocTpoBKoBbiMKM WUIK. % & 2 zosll Rg %‘g" 1l s 01 os[]] -1 N
BBepeHMEe NMPOTUBOBOCMAAUTEABHOIO npenapaTta aMuHodpTaArMaApasuaa | 54 o e L B ARl oi'f— - * o_of-'l BN
Hatpua (A®I HaTpuA) Kpbicam ¢ AuabeTom MNOBbIlWAET KOAMYECTBO - S &% . r X C nx oK € nX mK_C nX
BHeocTpoBKOBbIx MIK, uTo cOnpoBOXAAETCA CHWXEHUEM TAUKEMMUM. e N Yl £ K =CA1
Takum o6pa3om, Obina NoKa3aHa BO3MOXHOCTb WCMNOAb30BAHUSA VA & */ y f-\‘,‘.‘" A B Vco.p;mm—nﬂuﬂa Vpac:,.aem...,..—nnuﬂa
NPOTUBOBOCMAAUTENbHbLIX CPEACTB AAA  Tepanuu Auabeta M ero B ., -8, " s & 2 3 §1o|: ) i 10“ . . .’f’
OCAOXHEHUIA. Ve, b e 58 YL z ]1 H 'I' $ i

OAHMM M3 YacTbiX OCAOXKHEHUN AMabeTa ABAseTCA ULLeMUYecKasn W TR LN e/ g 51 l .I.r v, 5 |, VY vl
6one3Hb cepaua U aMabeTnueckaa kKapaMomuonatua. B ycroBusax CAL + 0‘, o] 1 ]S oll L (M | [}
MPOUCXOAUT  U3MEHEHUE  MEXaHUYECKON  OGYHKLUMU  OAUHOYHbIX K C XK K C X
KapAMOMMOLMUTOB, @ MWMEHHO TNOAABASIETCA  COKpaTUTeAbHas
CMOCOGHOCTb  KAPAMOMMOLMTOB W3 AeBOTO W NPaBOro Xeayaouka Puc. 1. UmmyHorncroxmmmyeckoe Puc. 2. Bnusanve C[11 Ha OTHOWEHUSA «ANWUHA KNEeTKN—
CepAua, TOrAA KaK COKpaTUTeAbHAs QYHKUMA KapAMOMWOLMTOB W3 OKpallMBaHWe cpe3a noaxenya04Hom HanpsbkeHue» (A) U «ANMHa KneTkn—-ckopocTtby (B) B
MEXOKeAYAOUKOBOW NeperopoAku B OCHOBHOM COXpaHsAeTes (puc. 2). Kenesbl C UICNONL30BaHUEM aHTUTeN K ayKCOTOHUYECKM COKPALLAIOLNXCA OANHOYHBIX

Takum 06pa3om, BbISIBAEHbI MUWEHU (apMakoAOrUieckoro NPOVHCYNUHY U MHCynuHy. a - UMK B KapAvomuoumTax NIeBoro U NpaBoro XenyAoyKkoB, a Takke
BO3AEHCTBMA NpU pa3paboTke TepaneBTUUYECKUX CPEACTB B Xoae aumHyce xenesbl; b - UMK B npotoke MeXOkenya04KOBON Neperopoakm
Pa3BUTUA OCAOXHEHUH cepaua npu CA. Kenesbl; C — yBENMYEHHbIN (parMeHT

My6nukauum:
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OBHAPY)XEH HABOP rEHOB YCTOMYUBOCTU K KUCAOTHOMY U OKUCAUTEABHOMY
CTPECCY, OBECIMEYUBAIOLLUX AAANTALUIO K YCAOBUAM BUOTONNA;
YCTAHOBAEHO OTCYTCTBUE FTEHOB UCTUHHOWU BUPYAEHTHOCTHU

BnepBble y KOpMHEOAKTEPUU BbISABAEHbI KAACTEpbl
reHoB, yuacteByowme B OMOCUHTE3Ee  BTOPUYHbIX
metabonautoB, BKAOuaa T3pks (nonMketuacuutasbl Il A
TMna), Nrps (HepubocomMHblid nentup), Nrps-NOAOOHbIe St Connebacterium amcolation CIS 53
MeTabonuTbl U TepneHbl. B reHomax wrammos ICIS 9 u L(W)
ICIS 99 wupeHTMOUMULUPOBAHbI YHUKaAbHblE AOKYChI,
KoAUupyloLimue NPOAYKLMUIO aHTMbaKTepuanbHOro
nporeMHa - caktunentupa. C MUcnoAnb3oBaHUEM Fra30BOU
XpoMaTo-Macc-CNeEKTPOMETpUM B MeTaboauTax LITamma

C. amycolatum ICIS 53 (BKM Ac-2844D) onpeaeneHbl ™"

Il core biosynthetic genes | | [ additional biosynthetic genes | | [l transport-related genes | | [llregulatory genes | | [l other genes == resistance
asoTcoAep)Kalume reTepouUKAMYECKUE COeAUHEeHuUs: 2,5-
AMKETONUNEpPasuH U 2-MUPPOAMAOH, obnapaowme B g’ § §8id H
aHTMOaKTepUanbHOM WM aHTUIPUOKOBOW AKTMBHOCTBIO. —q'ln’i!-h-m_hu_
AdPEKTUBHOCTL NPOTUBOMUKPOOHOro  AEUCTBUSA
wrammos C. amycolatum ICIS 9 u ICIS 53 pokasaHa B B sty W Wodtiatn
aKcnepumeHTax in vitro. T[loAyyeHHble pesyAbTaThl i Mz
NnoATBEPXAAOT 6€30NacHOCTb UCCAEAOBaHHbIX LUTAMMOB
C. amycolatum u nepcnekTMBy MUX WUCNOAbL30BaAHWUA B Mpepnonaraembii knactep 6uocuHTeTYeckux reHoB T3pks (nonuketuacuHTasbl lll Tuna) B C.
KayecTBe NPOOUOTUKOB U MPOAYLLEEHTOB aHTUMUKPOGHbIX amycolatum ICIS 53 (A). lMpeanonaraembii knactep GUOCUHTETMHYECKUX FEHOB CaKTUNENTUAOB,
COeAMHEHMWIA. npepckasaHHble B reHome C. amycolatum ICIS 9 (B), C. amycolatum ICIS 53 (C3M) (B)
WHCTUTYT KNETOYHOro 1 BHYTPUKNeTo4uHoro cumbnosa YpO PAH Mybnukauum: . . . . .
(o Proniuesa 15, -4op. PAH opacos G, v Xiomeo  SEUIS L WERADere 0 I 4 0 o i o
t0.A., Kataes B.41., k.x.H. CTporaHoBa E.A., k.M.H. [noTHukoe A.O., napbiwesa W.B., CtporaHosa E.A., Yepkacos C.B. MateHt P® 2774192 ot 16.06.2022, Bion. Ne 17.

K.M.H. YepTkoB K.J1., K.M.H. Banbiwes A.B.)



YCTAHOBAEH HOBbIA ®U3UONOTUYECKUA NO-BABUCUMbIA MEXAHU3M PErYAALIUU
YPOBHA MOAOYHOU KUCAOTbI NPU MAKCUMAABHbBIX ASPOBHbIX HATPY3KAX

YctaHoBA€H HOBbIM  ¢usmonornyeckun NO- IToxasarens I [Toxazaremu II-IV

3aBMCUMbIA ME€XaHU3M peryrAaumMu ypoBHA MOAOUYHOMU uM/L uM/L
KUCAOTbl (AaKTaTa) NpPUM MaKCUMaAbHbIX a3pPO6HbIX "
HarpysKax, peaAu3ylLWKUNUCA Y SAUTHbIX CMOPTCMEHOB
C HauBbLICLULUMWU  CMOPTUBHbIMU  pe3yAbTaTaMM.
NMokasaHo, UTo AN AbDKHUKOB-TOHLLUMKOB XapaKTepHbI
HaubonbLuKne nokasatenu MaKCUMaAbHOI0O
notpebAeHUA Kucaropopa NpU GU3MUECKOU Harpyske
cpeAu BCEeX MUCCAeAOBAHHbIX rpPynn CMOPTCMEHOB.
Mokasatenm cBo60AHOPaAAUKAABLHOIO npouecca
ABAAKOTCA MNEPCNEeKTUBHbIMU MapKepamMu OLEHKH
GYHKUMOHAABHOTO  COCTOAAHUA U BbIHOCAUBOCTHM
BbICOKOKBaAUGULIMPOBAHHbIX CMOPTCMEHOB 3UMHMUX
LIMKAMYECKUX BUAOB cropTa B AMHAMUKe MUKPOLMKAA
NPU UHTEHCUBHbIX PUIUUYECKUX HarpysKax.

—B— I lokazareins | —® - Ilokazareins 111
- & - Ilokazarens IV ---r-- ITokazarens 11

I[eHb MHKPOIHKIIA

[vHamuka nokasaTenei npouecca cBO6GOAHOPaAUKaNbLHOIo OKMCNEHNA B KPOBU cepebpsHoro
npu3epa oNMMNUNACKMX Urp BO BPEMSl MUKPOLIMKNA «ONMMNMIACKan Heaens» npu noarotoBke K XXIV
3uMHUM Onumnuiickum urpam (2022, MekuH)

My6nukauum:
WUHctutyT domsnonorun Komm HL YpO PAH Parshukova O.l. et al. // Cells.- 2022, 11, 39. https://doi.org/10.3390/cells 11010039
(x.6.H. Napwykosa O.U., k.6.H. BaxHuHa H.A., a.M.H. Boiiko E.P.) Mapwwykosa O.W. u gp. // Matepuans! VI Bcepoccuitckon Hay4HO-NpaKTUYeCKon KOH(epeHLm

TPEHepPOB Mo NbhkHbIM roHkam (Poccms, r.Couu, cenTabpb 2022 r.). Mo pepakumen A.B. ['ypckoro.
CmoneHck. - 2022. - C. 147-153



CKOHCTPYMpOBaHbl, CHHTE3UPOBAHbI U PaPMaAKOAOrMUYECKH
U3y4yeHbl Nnpenaparbl:

noBblLLAOLKUE apanTauuio K 9KCTPEMAABHbIM
U3MeHeHUAM TemnepaTypHbix pexxumos AAK-1017,

BOCCTaHaBAMBaOLWUKU PuU3Mueckyto paborocnocobHOCTb
nocae octporo yromaeHusa AAM-802.

Pe3yAbTaTtbl MOTYT ObITb UCMOAB30BaHbI B paMKax ABOMHbIX
TEXHOAOTUM.

CrpykTypa monekynsi AJIM-802 Bnusinue AJIM-802 Ha cduauyeckyio paboTocnocobHOCTb

XXUBOTHbIX NOCIe OCTPOro yroMmneHua
H
N/\/NV\N
H H
H,CO OCH; . 3 HCI H,CO OCH,

OCH; OCH,

500 o
400

3004

HH

HH

2004

100+

Ouctanuyus npoGera, M

0

1 T
Koktpone AINM-802 | TpumeTasmauH

HWWU chapmakonorum um. B.B.3akycoBa

(A.M.H. KpbnkaHoBckum C.A., k.M.H. CTonsipyk B.H., k.6.H. BututHoBa M.B.,
A.6.H. LopuH U.b., BapuykoB B.B., Kauanos K.C., 3axapos A.[l., akagemuk
PAH Cepenennt C.b. n gp.)

CKOHCTPYUPOBAHbI, CUHTESUPOBAHbI U PAPMAKOAOIMMYECKU U3YUEHDI
NMPENAPATbI AAK-1017 U AAM-802
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My6nukauum:
KpbixaHosckuit C.A. u gp. MaTteHT PO Ne 2784543 ot 28.11.2022
KpbihxaHosckuit C.A. u gp. MaTteHT PO Ne 2784542 ot 28.11.2022



Ucxopa 13 paHHbIX 0 aAeduuute daktopa pocta NGF npwu
AMabete UM ero HeobxopMMoOCTM AN QYHKLMOHUPOBAHMUSA
NOAXXEAYAOUHOU XXene3bl, OpUrMHanbHbii MumeTuk NGF, coeanHeHue
NK-2 (rekcametuneHpuamup  6uc-(N-MOHOCYKUMHUA-L-TAyTaMUA-L-
AM3WHA)) M3YYEH Ha MOAeniX MeTaboAUuecKoro CUHApPOMA M
caxapHoro poyabera pa3HOM CTeNeHU TAXKEeCTU. YcTaHoBAeHO, uTo TK-
2 o6hapaeT BbIpAXXEHHOW AHTUAMAOGETUUECKOM aKTUBHOCTbIO:
CHWXaeT YpOBEHb TIAIOKO3bl B KPOBW, HOPMAaAU3YEeT Maccy TeAa,
ycTpaHsaeT Xxaxay. Tepanusa FK-2 cnocob6CcTByeT COXpaHEHUID YMUCAa
WHCYAUH-IPOAYLMPYIOLLUX KAETOK MOAKEAYAOUHOM XKeAe3bl, CHWKaeT
NPOABAEHUA OKCUAATUBHOIO CTpecca U YCTPaHAET XapaKTEepPHbIe AAA
Avabeta HapyweHus cTpykTypbl AHK.

F'K-2 BbIrOAHO OTAMYAETCA OT NMPUMEHAEMbIX B HacTofiLuee
BpeMA aHTUAMabeTMUecKuX npenapaToB OTCYTCTBUEM MNOOGOUHbLIX
appektoB U  3IPPEKTUBHOCTBIO B  YCAOBUAX  AAUTEABHOro
NepopaAbHOro BBEAEHUA, UTO ONpeAensieT NepcneKTMBHOCTb
pa3paboTKu  HOBOr0O  MHHOBAUMOHHOINO  aHTUAMAbOETUUECKOro
cpeactBa. [MpuoputeT pa3paboTkn noaTBEPXAEH 2 naTteHTamu U 8
nybAMKauMAMU B OTEYUECTBEHHOM U 3apybeXXHOW Hay4yHOU npecce.

HWWU chapmakonorum um. B.B.3akycoBa
(A.M.H. OcTpoBckas P.Y., k.6.H. UBaHoB C.B., k.0.H. AAry6oBa C.C., un.-kop.
PAH l'ypawesa T.A., akagemuk PAH CepeperuH C.b.)
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HexoaHo 21 perp

My6nukauus:
lvanov S.V. et al/ // Clinical and Experimental Pharmacology and Physiology. — 2022. -
Vol.49, N10. - P.1116-1125.



N\eKapCTBEHHbIN NAapPKUHCOHU3M ABAAIETCA OAHUM us
pacnpocTpaHEHHbIX MOO6OUYHbIX AEUCTBUU PapPMAKONOTMUECKOTO AeUEHUA
NMCUXMUYECKUX PaCCTPOUCTB, B TOM UYUCAE TNCUXO30B, KOTOPOE MOXKET
CYLLLECTBEHHO 3aTPyAHATb A€YEHUe, CHWXaA ero 3¢pPeKTUBHOCTb.
OaHako, AUArHocTUYecKue u NPOrHOCTUYECKUE KpUTEpUm
AEKAPCTBEHHOTO  MAPKUHCOHM3MA HA CEroAHAWHWUKM AEeHb He
pa3paboTaHbl, YUTO BO MHOIMOM CBfi3aHO C HEAOCTATOUYHbIM 3HAHWEM O
ero naTtoreHeTMYeCKUXx MexaHuamax. AAA NpPeoAONEeHUA AAHHOro
OorpaHuYyeHuss, ObINO MNPOBEAEHO UCCAEAOBAHME MO  U3YUYEHUIO
3HepreTMyeckoro metaboanMama MoO3ra YenoBeKa C MOMOLLbIO
NO3UTPOHHO-3MUCCUOHHOU Tomorpaduu (M3T), B KoTOopomM ObiAU
MOAyYeHbl HOBble AaHHble. Wcnonb3oBaHWe  KOBapWaLMOHHbIX
CTaTUCTUUECKUX MOAXOAOB K OLLEHKE U3MEHEHUU MeTaboAU3Ma IIOKO3blI
B MO3re Nnpu A€YEHUU HEUPOAENTUKAMMU COMPOBOXAAILLEMCA U He
CONPOBOXAQIOLWEMCA MAPKUHCOHUUYECKOM CUMMNTOMATUKOU MO3BOAUAO
onpepenutb, uTo 3Kcnpeccua [IT-natrepHa, XapaKTepHOro AAA
nanonaTtuueckou 6onesHu NMapkKMHCOHA MOXET ObiTb UCNOAb30OBaHA Kak
HeMpoMapKep NeKapCTBEHHOIo NapKUHCOHU3MA.

MoAyyeHHbIN pe3yAbTaT OTKpPbIBAeT HOBble BO3MOXHOCTU AAA M3T-
AWArHOCTUKK U NPOrHO3a Pa3BUTUA AEKAPCTBEHHOIO NAaPKUHCOHU3MA.

WHcTuTyT Mo3ra yenoseka umenu H.M. bextepeson PAH
(Kotomuu U.A., k.M.H. KopoTkoB A.[l., A.6.H. Kupees M.B.)

NOTEHUWUAAbHbIU HEUPOMETABOAMYECKUU MAPKEP
AEKAPCTBEHHOIO NAPKUHCOHU3MA HA OCHOBE NAPAMETPOB
3HEPIFETUYECKOIO METABOAU3MA MO3IA YEAOBEKA MO AAHHbIM N3T

Tonorpacma NIT naTrepHa U3MeHeHMIt MeTabonM3ma rnKo3bl, XapakTepHbIX
Ana nguonatnyeckon 6onesHm MapkMHCOHa (CUHMI LIBET - CHUXEHME,
KPacHbI¥ - NOBbIWEHMNE), IKCNPeCcCUa KOTOPOro Takke ABNAETCA
NnoTeHUManbHbIM HePOMapKepPOM NeKapCTBEHHOrO NAapKUHCOHM3Ma

My6nukauus:
Ivan Kotomin et al/ // Diagnostics 2022, 12, x. https://doi.org/10.3390



Pa3pabotaH meToa A€YEHUA MALMEHTOB, MEPEHECLUMX ABYCTOPOHHIOHD
NOAUCENMEHTAPHYIO BUPYCHYIO MNHEBMOHUIO TAXEAOrO0 TEYEeHMA B pamMkax
COVID-19, y KOTOpbIX NOCAE BbIMUCKKU COXPaHAETCA BblpaXXeHHaaA AblXaTeAbHas
HEeAOCTAaTOYHOCTb, Tpebylwas MNOCTOAHHOW KUCAOPOAHOU MOAAEPXKHU, 6e3
TEHAEHUUU K YMEHbLUEHUIO 3aBUCUMOCTU OT KUCAOpopa. MeTop OCHOBaH Ha
NaToreHeTUUECKOM MEXaHU3Me MOCTKOBUAHOIO MOPaXXEHUs AErkKuxX, KOTOPbIW
dopmupyeTcA 3a CuyeT HapyleHUA CUHTe3a 3HAOreHHOro cypdakraHTa
anbBeonouutamu |, Hecywumumu peuentopbl AMO 2 - ABAAOLWMXCA AUraHAAMMU
S-6enka SARS-CoV-2. B pesynbtate B AErKUX GOPMUPYHOTCA MHOXXECTBEHHbIE
aTenekTasbl, KOTOpPble PE3KO OrpaHMUYMBAlOT ra3006MEHHYIO MOBEPXHOCTb M
NPUBOAAT K AAMTEABHOM AbIXaTEAbHOW HEAOCTATOUYHOCTH.

Pa3pabotaHa TEXHOAOIMA AEUYEHUA, KOTopas COCTOUT U3 2-X ITamNoB.
CHayana NpoBOAUTCA pacnpaBAeHUE aTeAeKTa3MpoBaHHbIX (CNaBLUMUXCA) 30H
AETKUX NyTEM NPUMEHEHUSI CEAHCOB HEMHBA3UBHOW (MAaCOYHOM) BEHTUAALIUM
nerkux (HUBA) B TeueHne 30 MUH. ¢ AaBAEHUEM Ha Bbipoxe 6-8 cm BA cT. Cpasy
nocne ceaHca HWUBA naumeHT UWHranmpyetr uepes Hebynausep pacTtBop
npenapara cypdakraHta 75 mr, pactBopeHHoro B 5 ma 0,9% Hartpusa xaopuaa.
NMpumeHeHUe Takoro Ae4eHUs TPWXKAbI B A€Hb YXe K B5-My AHIO NPUBOAUT K
CYLLLECTBEHHOMY CHW)XEHUIO NOTPEOHOCTU B KUCAOpPOAE B cpeaHeM Ha 45%, a K
14-my AHO Ha 65% .

®epnepanbHbIN HayYHO-KNUHUYeCcKUM LeHTp PMBA Poccun, concnonHuTens:
Hay4Ho-uccnegoBatenbCkui MHCTUTYT nynbmoHonornny ®MBA Poccum
(un.-kopp. PAH AsepbsinoB A.B.; [lusakosa T.U., Bannonuc O.U.)

TEXHOAOIUA AEYEHUA ABIXATEAbHOW HEAOCTATOYHOCTHU Y BOAbHbIX,
NMEPEHECLUUX TAXEADBIE $OPMbI COVID-19
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[vHamuka noTpeOHOCTM B KUCNopoae (N/MUH) y NnaLuUeHToB, NONyYaBLIMX
neyeHune KOMOMHaLMEN HEMHBA3UBHOW BEHTUNALMW NETKUX U MHTansaummn
cypdhakraHTa. 1-11 — Homepa naumeHToB
My6nukauus:

AsepbsHos A.B., lanunesckas O.B. // BectHuk PAH 2022, Tom 92, Ne7 ctp. 671-677



NokasaH NOAOXKUTEAbHbIU apdeKT Kypca
INEKTPOCTUMYAALMU Mbiwil, (AMC) HMXXKHUX KOHEYHOCTEW Ha
X0AbOy U paBHOBeCUME NALUEHTOB MOXXUMAOFO U MPEKAOHHOrO
Bo3pacTta (73,8+7,0 neT) ¢ AePULUTOM ABUTaTEABHOW Harpy3Ku.

AdodekT wectn 20-TM MUHYTHbIX ceaHcoB OMC (Hecywian
yactota 5 klu ¢ moaynaumen 50 Ty, amnAuTypaa CTUMYASAILMM
23,6+:1,5 MA) nposiBAAACA B AOCTOBEPHOM  YAYYLUEHUMU
pe3yAbTaTOB CTaHAAPTHbIX KAMHUYECKUX TectoB: «MHAeKe
Mo6uabHOCTU PuBepmup», «O6waa oueHkar», «0O6waa oueHKa
X0Ab6ObI», «Tect TuHeTrTH», «TecT Up & Go». O6GBLEKTUBHO, MO
U3MEHEHUAM TMAOLLAAU CTaTOKUHE3UoOrpamMmbl U CKOPOCTU
nepemMelleHus LEeHTpa AABAEHUS NMPU BEPTUKAABHOW CTOMKE,
BbIIBAEHO YBEAUUYEHUE CTAOUABHOCTU CTOMKU MO CPABHEHMUIO C
MCXOAHLIMW AAHHbIMU. B KOHTPOABHOM rpynne AOCTOBEPHbIX
U3MEHEHUU UCCAEAYEMbIX MNoKa3aTeneM He OTMeyvyanoch.
MpumeHeHne IMC HeBpPOAOrMYECKUM nNaLUEHTaAM MO3BOAUT
NOBbICUTb KAY€CTBO UX XXU3HU U 3PPEKTUBHOCTb ABUraTEAbHOM
peabuaMTaumu.

FHU P® UHcTuTyT Meauko-6uonormyeckux npobnem PAH
(Aby Wenu H.M.A., lnwkuH H.B.k.6.H. AMupoBa J1.E., CaBeko A.A., K.0.H.
Tomunosckas E.)

IPPEKT SAEKTPOMUOCTUMYNALIUA Y NMALMUEHTOB
c AEOULIUTOM ABWKEHUA U HAPYLUEHUAMU PABHOBECUA U XOAbbbl
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My6nukauus:
Amiriva L. et al. // Physiol. 2022. 13:921434. doi: 10.3389/fphys2022.921434



TEXHOAOIMA BbIAEAEHUA U HAPALLUBAHUA OMMYXOAbU HOUABTPUPYIOLLIUX
AUMOOLUTOB AAA TEPAMTUU 3AOKAYECTBEHHbIX HOBOOEPA30BAHUM

ARONTHBHaA KNEToOYHaA UMMYyHOTepanua : Q
PaspabotaHa oTeuyecTBeHHasn R @ r »
TEXHONOTUA BbIAEAEHUA U HapallMuBaHUA AU D 1
ONYXOAb  UHOUABTPUPYHOLUUX  AUMMOLMTOB A L @ \
(OWA)  ans Tepanun  31OKaECTBEHHbIX Cxema npoLeAypb! aAanTUBHOI Tepanuu Hap:;;e) ® (@ @__.
HOB006pa3OBaHVIVI, Nno3BOAAOLLLAA T[MOAYyYaTb onyxonb MHd)VIanpMpleI.I.II/IMM W aKTMBAUMA !L
He MeHee 1 MApA. >XMU3HecnocobHbix T- numdoumTamm >

AMOOLUUTOB HEe no3pHee 6 HepeAb C MOMEHTA
B3ATUA OUONOIrMUYECKOro MaTepuana OMyXOAU
OT nauueHta. Ha ceropHsILLHUA AEHb
apontuBHana tepanua OUN aBnaaetTca Hanbonee
MHoroob6eLlaroLwum METOAOM A€YEHUSA
PE3UCTEHTHbIX K UMMYHOTEpPanuu
WHIMOGUTOPAMU UMMYHHbIX KOHTPOAbHbIX TOYEK
COAMAHBIX OMYXOAEW, B MNEpPBYHO OuyepeAb,

FLALOG = FLALOG

FLT LOG = FLY LOG

MenaHOMbl. [lo  AA@HHbIM  KAMHUYECKMX w Co3+PD1H
MCCA€AOBAHUW NPU PE3UCTEHTHOU MeAaHoMe Mpumep xapakrepusauyum OUJ
0ObEKTUBHbIE OTBETbI COCTABAAIOT A0 72 %, a (MukpodpoTo cnesa BBEpXY), :
y 20 % nauMeHTOB BO3MOXEH MOAHbI BblAeNeHHbIX U3 (hparMeHTOB MeNaHOMbI

¥ HapaleHHbIXx Ao 10° kneTok MeToAOM ’ . : : -
perpecc. L o> o w o

NPOTOYHOI! LUTOMETPUU AR AL

Cl6 KNnMHMYEeCKMIA Hay4HO-NPaKTUYECKUN LIEHTP CrneLmanm3MpoBaHHbIX BUAOB My6nukaums:
MeAULIMHCKO MOMOLLY (OHKONIOrMYECKMi) Moiseenko F. et al. // Current Treatment Options in Oncology. 2022. T. 23, Ne 12.
(BorpaHoB A.A., KopHeB A.A., lanunos A.O., BorgaHos A.A., k.M.H. EropeHkos B.B., Moiseenko F. et al. // Journal of Clinical Oncology. 2022. T. 40, Ne 16_suppl.

K.M.H. Bonkog H.M. un.-xop. PAH Mouceetko B.M.) Moiseenko F. et al. // Cancer Treatment and Research Communications. 2022. T. 31



Ha ApaHHbIM MOMEHT He cyuwecTByeT 3¢PpeKTUBHOro cnocoba
A€UYEHUA TAMOMbI MoO3ra YyenoBeka. Bce npumeHsieMble MeToAbl AeUEHUA
HanpaBA€Hbl Ha TOPMOXXEHWUE Pa3BUTUA NATOAOTUM.

MpumeHeHa NpsAMO NPOTUBOMNOAOXKHAsA CTpaTerus - CTMMyAMpoBaHue

«CO3peBaHUA» OMNYXOAEBbIX KAETOK, 4TO nNpuUBEAeT K noTepe ux
npoAudepaTtMBHOro noteHunana. [MpPUHUMNUAABHO HOBBIM NOAXOA K
A€YEHUO TAMOMbBbI («AMdPepeHUUpPOBOYHAA Tepanusa») OCHOBaAH Ha

LMUTOCTaTUUECKOM BO3AEUCTBMU HA ONYXOAEBbIE KAETKU HanpaBA€HHO
CO3paHHOM  MOAeKyAbl (antamep bi(AID-1-T)) B KomM6buHauuuM cC
MOAEKYAAMU-UHAYKTOPAMU, YNPaBAAIOLWUMU KacKapaMW HeuporeHesa -
SB431542, LDN-193189, Purmorphamine, BDNF. [llpu BpemMeHHOM
TOPMOXEHUU AENEHUA ONMYXOAEBbIX KAETOK NOCAE BO3AEUCTBUA anTamepa,
MOAEKYAbI-MHAYKTOPbI CMOCOOHbLI HanpaBuTb AUGPEPEHLUPOBKY KAETOK
ONYXOAM B 3penoe COCTOsiHWe, npekpawas npoaudepauuro no
onyxonesomy TtUny. AnddepeHumpoBouHaa tepanua aPpPeKTuBHa U AAA
OMyXOAEBbIX CTBOAOBbIX KAETOK IMMUOMbI, YCTOUUYUBbBIX K XUMUOTEPANUU U
AyyeBoM Tepanuu. MpepnoXXeHHbIA HOBbIM MOAXOA MOXET KapAWHAAbHO
U3MEHUTb NYTb TepanuUu rMUOMbl, MPUBOAA K OCTAHOBKE pOCTa ONyXOAU M
anonTto3y KAeTOK 63 HEKPO30B U PeLlUAUBOB.

WUHCTUTYT BbiCLLEW HepBHON AeATeNbHOCTU U Hepodmsnonorum PAH

MI'Y um M.B. JlomoHocoBa; HMUL| Heipoxupyprm um. ak. H.H. Bypaexko
(B.6.H., npodh. PAH Maenoea I'.B. , Konechnkosa B.A., k.6.H. PeBuwuH A.B.,
LamaabikoBa [1x.B. v ap.)

AUOOEPEHUUPOBOYHASA TEPAINUA -
HOBbIU MOAXOA K AEYMEHUIO TAMOMbI TOAOBHOIO MO3rA YEAOBEKA

anramep

He#lpanbHan

Cxema «nuqubepeuuupoavoquoﬁ A A m MNP
Tepanuu», OCHOBaHHOM Ha ¥ ®&a I3 ‘ "’ e
ynpasneHun auddepeHUMpoBKon - \ knerxa-

npeawecrseHHmnK

He3penbIX KNeToK rMUoMbI 7 %
yenoseKa Ans NepeBoAa UX B \@ > ; »
3penoe COCTOsIHUe, YTO NPUBOAMT K (@ ¢ : = > O,
CHWXEHMIO UNn 6NIOKUPOBAHMIO UX = A ) actpowpiy: SN
nponudgepaTMBHOro NoTeHUnana S

Komonnamnsa JHK-anramepa bi(AID-1-T) u SB431542, LDN-193189, PRM,
BDNF cHIGKAST pocT nnotaacroMbt Kpbick! 101/8 uepes 1S aueit

sozaeicrene bi(AID-1-T) u

KonT
oHIPONE SB431542, LDN-193189, PRM, BDNF

[

My6nukauus:
Pavlova G et al. // Front Oncol. 2022 Apr 28; 12:880740. doi: 10.3389/fonc.2022.880740.






MOHOIPA®USA
«CEMCMOCTPATUIPA®USA, NAAEOTEOTPA®UA U MANEOTEKTOHUKA APKTUUYECKOIO
I\YBOKOBOAHOIO BACCEMHA U EF0 POCCUMCKUX LLIEAb®OB>»

PaiioH paboTbl
W CTpaHbl- -

OnybankoBaHa MoHorpadus, yHUKaAbHas

no  obbemy  MpeACTaBAE€HHbIX HOBbIX Y AT Gera ) N
MaTepuanoB U3 pa3HbiX UCTOUYHMKOB MU y ,%l(ma,qa\\
KauecTBy  MX  06paboTKM  BeAyLMMM f;; 'E_f’_‘r;"'tm;pmﬁ(%’\,
cneuyanmcTtamu No reonorun  ApPKTUKM, ;‘,_‘;‘,,op;_‘g"ﬁ‘_inﬁzs..,h,ﬁ
NPeACTaBAAIOLWUMU  pa3Hble BeAOMCTBa U SR, Pagokﬁaﬁmlq;

Hay4YHbl€ LUKOAbI. : 3 ! e 3
MoAyueHHble pesyAbTathl UmetoT ~ PQCCMH _d el S R o ,
» Mpumepbl UHTEepNpeTauun ceMcMmmnie KX npoduneit
NEPBOCTEMNEHHYHD BaXHOCTb B  pPELUEeHUM —
NPaKTUYECKUX 3ahay reoAOrMU, B YaCTHOCTH, B
ob6ocHoBaHuMU 3anaBKU Poccunckon depepauumm
BHELWHEW TIpPaHULUbl €€ KOHTUHEHTAAbHOro
wenbpa B CeBepHOM /ANAepOBUTOM OKeaHe,
HanpaBneHHou B Komuccuio OOH.
MoHorpadua pocTynHa B INEKTPOHHOM
BuAe Ha caute NMHa:
http://www.ginras.ru/library/pdf/632_ni
kishin_etal2022_arctic.pdf

MoHorpapun yHHKINLHA NO O8LeMY HOBLIX MA3TEPHAN0E 13

PE3IHLO MCTOMHMKOB M Ka4eCTBy ux cBpaboTin Begyuiuran

CNRUMBNMCTAAN NO recacrini ApkTiukn. NoayseHHu e

PRIYALTAT HMZIOT NEPECCTENEHHYIO B3KHOCTL B PRLUBHHM

NPEKTHYECKMX 33434 resA0rHin APKTHKH M IRONOAMTHHECKHUX
33a3%, BkA4an cBocHoeaHmne 3aneku Poccuiickoni

| Ceaepauii O BHRWHEN NPEHMLE 82 KOHTHHEHT3NLHOro

wenvda e CesepHora SIeAUEHTOM CK2EHE, HANPABARHHOMH

B Kormncone OOH.

MNpumep reoguHamM1Myeckom Mmoaenm

. My6nukauusa:
eonornyeckun uHctutyt PAH HukuwmH A.M. n gp. CencmocTpaturpadms, naneoreorpacus U NaneoTekToHNKa
(Huknwnu A.M. u ap. (PAH, MI'Y, PocHepapa, PocHedTb, Pocreonorus, ApkTiyeckoro rnybokoBogHOro GacceiHa v ero poccuiickux wenbgos. - TMH PAH, Bbin. 632

BHUWOkeaHonorus, CLUA n BenukoGputaHus) (2022)



AN KOAMUYECTBEHHOM WHTEpnpeTauuu AaHHbIX
CKBAXXMHHOU 3NEKTPOMETpUU pa3paboTaHbl ObicTpbie
HeWpoceTeBble  aATOPUTMbl  BOCMPOU3BEAEHUA M
WHBEpPCUU CUrHanoOB raAbBaHWYEeCKHUX U
3NEKTPOMArHUTHbIX 30HAOB B KAAcce pPeanUCTUYHbIX
TOHKOCAOUCTbIX  FEO3NEKTPUUECKUX Moaener. Ha
60AbLLIOM MacCUBE MPaAKTUUYECKUX AAHHbIX U3 CKBaXXWH
3anapHou Cubupu nokasaHa BbicoKas 3¢ PEKTUBHOCTb
M TOYHOCTb CO3AAHHOrO NporpamMmmMHoro obecneuyeHus.
310 AoCTUraeTcss MCNOAb30BaHUEM ANl BbIUMCAEHUA
CUrTHAaAOB  OPUIrMHaAbHbIX MOAUPUKAUMU  MeToAa
KOHEUHbIX  3AEMEHTOB, UYUCAEHHOW reHepauueun
obyuarowmx BblOOpOK B npocTpaHCTBE
INEKTPOPU3UUYECKUX XaApPaKTEPUCTUK TE€OANOTMUECKOMU
cpeAbl C YYETOM peanbHbIX KOHCTPYKLUU CKBAXXUHHbIX
npubopoB. KOHEUHbIK pe3yAbTaT MNPEACTABAAETCA B
BUMAE TPaAHCBEPCAAbHO-U3OTPOMHbIX TE€03NEKTPUUECKUX
MoAenen HedpTerasoBbiX KOAEKTOPOB, AOMOAHEHHbIX
U3MEHEHHbIMU nNpU  OYPEHUU  MNPUCKBAXUHHBIMHU
30HaMM.
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Puc. 1. ApxuteKTypa UCKYCCTBEHHOW HENPOHHOI CeTH Ans
JKCnpecc-MHBEPCUM CUTHANOB ANEKTPOMETPUM B
reoaneKkTpuyeckue Moaenu.

Puc. 2. [laHHble CKBaXXWHHOW 3NEKTPOMETPUU, M3MEPEHHbBIE Ha
UHTepBane HedTereHepupyoLien 6axeHOBCKON CBUTDI
(3anagHaa Cnbupb); TpaHCBEpPCaNbHO MaKPOAHU3OTPONHasA
reoanekTpuyeckas mogenb no pesynbTatam NPSAMON 3KCnpecc- 1
UTepaLMOHHOW MHBEPCUI; NPAKTMYECKM COBNagarowme
U3MepeHHbIe U pacCYMTaHHbIe B MOAENN CUrHabI
3NEKTPUYECKOro 30HAUPOBAHUSA B CKBaXMHE.

UHcTuTyT HedpTerazoBon reonorum u reocousnkn um. A.A. Tpochumyka CO PAH

My6nukauusa:

(akapemuk PAH M.WU. 3nos, un.-kopp. PAH B.H. FnuHckux, k.¢.-M.H. O.B. HeyaeB,  10.2113/RGG20224457;

K.T.H. K.H. [lanunosckun, K.T.H. A.M. MNeTpoB, A.T.H. K.B. CyxopykoBa)
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TEXHOAOTMA UHTEPNPETALIUU AAHHbIX CKBAXXUHHOW FEEOSAEKTPUKU
HA OCHOBE COBPEMEHHbIX BbIYUCAUTEABHDBIX AATOPUTMOB U MALLMHHOIO OBYYEHUA
ANA OBECNEYEHWUA UMNOPTOHESABUCUMOCTU B HEOGTEFA30BOU OTPACAU
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Danilovskiy K., et al. // Russian Geology and Geophysics. 2022 (August). P. 1-7. DOI:



NPUHATUE PASPE3A AAAbHUU TIOABKAC (BALLKOPTOCTAH)
B KAYECTBE 3TAAOHHOI0 ANl HWKHEW FrPAHULLbI APTUHCKOIO AAPYCA
MEXXAYHAPOAHOWU CTPATUTPA®UYECKOU LLKAADI

Dalny Tulkas section

27 aHBapa 2022 ropa npepnoxeHue B.B. YepHbix U b.UN. UyBawoBa, caenaHHoe
COBMECTHO C coTpyAHUKamu YyHuBepcutetoB Kanrapu (KaHapa), MwunaHa (Utanun),
BputaHckou reonorndyeckon cayxooi (Kuyopt, HottuHremwuup), MHcTUTYTa reonormn anmasa
n bnaropopHbix metamoB (UTABM CO PAH, Akytck), lfeonornueckoro uictutyta (TMH PAH,
MockBea), [laneoHTONOrMYeckoro wuHctutyta (MMMH PAH, MockBa) u KasaHcKoro

Stratigraphic column with distribution of samples

collected for conodonts, fusulinaceans, radiolarians and
ammonoids: 1- limestone; 2- carbonate mudstone; 3- silty
mudstone; 4- mudstone with carbonate concretions;
5-shale with carbonate concretions; 6- sandstone;

7- shale; 8- siltstone; 9- bioclastic limestone (grainstone
and rudstone); 10- ash tuffs; 11- limestone with limestone

Lithological
column

Stage
Horizon
Suite _

': |Thickness, m

intraclasts; pointers show productive levels: 12-conodonts,
13- radiolarians, 14- ammonoids, 15-fusulinaceans

Trginskian

YHUBeEpcUTETA, NPUHATb pa3pe3 AarbHui Tionbkac (ballkopTocTaH) B KauecTBe 3TAAOHHOro =
AN HWKHEW TpaHuUbl apTUHCKOro fpyca MeXayHapoAHOM cTpaturpaduueckon LKaAbl i
patnuéuumpoBaHo UCNOAHUTEABHBIM KOMUTETOM MeXAyHapOAHOro coro3a reoAOrMYeCKHUX
HayK. s
3TUM peLleHUEM YPaAbCKUKU apTUHCKUMW APYC NPU3HAH AETMTUMHbIM NOAPa3AENEeHUEM
MexayHapoaHOU cTpaturpaduueckord LWKanbl. [lpeanokeHue KacaeTcsa pasMeLlleHus :
paspe3a U TOuku rnobanbHou rpaHuubl (GSSP) Ha ypoBHE NepBOro NOABA€HUA KOHOAOHTA «l®
Sweetoghathus asymmetricus: Ha Bbicote 0,6 M Hap ocHoBaHuemMm cnoA 4b B paspese <"
AanbHUA TonbKac Ha TeppuUTopuUn bawkopTocTaHa. MHTepnoAMpoBaHHbLIN i

reoxpoHonornueckum sospact mexay 290.1 + 0.2 maH AeT U 290.5 + 0.4 MAH AeT, 3HaueHus
CTPOHUMEBOro OTHOWweEHUA okono O0.70767 W MHOrMe AOMNOAHUTEAbHbIE Tpynnbl
OKamMeHenocTeM, O0COOEHHO aMMOHOMAEU WU  Y3YyAUHbI, CAYXaAT AOMOAHUTEAbHbIMMU
MapKepamMu AN KOPPEeAaLUn rpaHuLbl (puc.).
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1+ SAKMARSKIAN
Sterfitamakskian

f
L

Ccbinka Ha caT MeXayHapoaHOI kKoMuccum no cTpaTturpadum:
https://stratigraphy.org/gssps/#permian Chernykh V.V., Henderson C.M., Kutygin R.V., Filimonova T.V.,
Sungatullina G.M., Afanasieva M.S., Isakova T.N., Sungatullin R.Kh., Stephenson M.H., Angiolini L.,
Chuvashov B.I. (2022). Final proposal for the Global Stratotype Section and Point (GSSP) for the base-
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WUHcTuTyT reonormum u reoxumum um. A.H. 3asapuukoro YpO PAH
(B.B. YepHbix n B.1. Yysawos u ap.)



OBO0CHOBAHUE METOAOB IYBOKOW NEPEPABOTKU
9BAUAAUTOBOIO KOHLUEHTPATA

OBJI. KOHLEHTPAT

ITPOYKTHBHBIA I—. (E?Sr?%)
-—11,6 % 211
HayuHo 7 3KCMNepUMEHTaAbHO HNG, {45053) l““ : ICRNE . l 2

v P2 —25% CopGuust BA NOAHCTHPOILHOM
060CHOBaHbI 3HepreTMyeckme u OGU3IUKO- I cTagus BRI EJATHBAHNA

I-crapnsa xaM. Ocaxxaenns (pH=4)

poﬁEHTE C OOCaeIVIOIMHM

29K = 1:20; t= 80°C, V- . 87.01.59% =

XMMUUYECKME  METOAbl  UHTEHCUPUKaLMK (IE—120: = 8PG. Y9 son 210npoBaRHEM P NN TIpoRyKTHBHbI

£, -61% £7, - 44 % _ £p33 -6-6,5% o
NPOLECCOB M TEXHOAOTUM KOMMAEKCHOIo oo 470, IPORYKTHBHBIE  KeK| o 530, T oe— .

v -45% pacTBeop ¥ -55% —> KHCJI0TA Pacreop Na, K Zr npoaykrt 8:;3 _:?0_'}::; 600/0
M3BAEYEHUA U CENEKTUBHOro pas3peneHus IR 20 T e — l
PEAKMX U PEAKO3EMEAbHbIX 3AEMEHTOB NpH . (T2K = 1:20; t= 80°C) oM MpfOgorm

o ) = ,2M cepras -
rnybokon  nepepabotke  3BAMAAMTOBOIO T Mpoxyinmmt — Kex| [~ ucaora Pactsop Ca, Mn e G
KOHUeHTpaTta /AOBO3EePCKOro MeCTOPOXAEHMUS, v -48% PacTRop Eors 5.5% | (PH=6,1)
obecneynBaloLLMe CHWKEHWUE NOTEPb LEHHbIX ez -97,1% V7% por [ 1OMCePHAR [ BopFe,Al | 2 01-02% |Kex  e5-0%
0 £p15 -94,5% OeTH Knciaora £py> -66,9-71,2% Ep3s -3,1-3,4% L
KOMMOHEHT ¢ cuanukarenem Ha 29,0 % w | 7-93% B OTBAT —_—— i
4 87 % 06 HHEBIH
noBbllLEHUE U3BAEYEHUA Zr Ha 8,5-%, P33 - Yaaneane cHINKareas ‘27"' RETL? /"_, 8M azoTHAS KapoonaTbl o —
£p33 -76-81,1 % L 5 | Pacreop P32 P pacTBop Ha
Ha 4.3 %. gg -5,4-10,1 % 7-89-91% KBCJI0Ta | VTIHTH3AIIO
’ £pyy -13,4-18,5% Cyz, 2,851/ = &p;-63,7-68%
v-2-4% Cpys -11/a Cpys -0.72 1/
CHmHKareis Ha
- o i I " :
nepepadoTKy _ POAYKTHBHBIH PACTBOP | _().,_ZSM ondropun Pactsop Zr e -90.7 %
aMMOHHSA L Cy -4,11/n
Cxema rny6okoi nepepaboTku IBANANMTOBOIO KOHLIEHTpaTa

UHCTMTYT npobnem KoMnnekcHoro ocBoeHms Heap uMm. ak. H.B. MenbHukoBa PAH My6nukauus:
(akapemuk PAH B.A. YanTypus, K.T.H. B.I". MuHeHko, K.T.H. PazaHueBa M.B., YanTypusi B.A. // 3anmcku [opHoro uxcTuTyTa. 2022. T. 256. Scopus Q1. C. 505-516.

K.T.H. CamyceB A.Jl., k.r-m.H. Konopynuxa E.B.) DOI: 10.31897/PMI.2022.31



HOBAA MOAEAb TrEOTEPMAABHOIO TENAOBOTIO MNOTOKA AN APKTUKU

B pesyabTate UM3yuyeHUA TEPMUYECKOMU
CTPYKTYPbl apKTUUECKOU AUTOCHEPDLI MO KOMMAEKCY
reopusnyecKUXx  AaHHbIX  MOAyYEHA  MOAEAb
reotepmManbHOro TENAOBOIO noToka. Ana
NOCTPOEHUA HOBOW MOAEAU ObIN MUCNOAb3OBaAH
KaTtanor MexayHapoaAHOM KOMMCCUM MO TENAOBOMY
notoky (IHFC), npeacTaBA€HHbIM Ha pUC., U €ro
rnobanbHble TEeOpeTUYEeCKUEe MOAEAU, KOTopble
OCHOBaHbl Ha UHTEPNOAALMU NPAMbIX U3MEPEHUU
(puc. A, b). Pacuet TennoBOro NOToka OCHOBaH Ha
ONTUMU3ALUOHHOU 3apave MHBEPCUU
CEUCMMUYECKHUX 7 MarHUTHbIX A@HHbIX,
NOAKPENAEHHbIX MNPAMbIMA  U3MEPEHUAMU, U
NO3BOAAIET  UCMOAb3OBaTb BCEe  UMelowMecsa
KOCBEHHble AaHHble O TEPMMUYECKOM CTPOEHUU
AmTochepbl U MUHUMU3UPOBATb OLLUOKM.

Hosas mopenb (puc. B) Xxopowo cornacyetcd € AaHHbIMU  HabGAOAEHMA M COOTBETCTBYET CpaHeHve KapT TenioBoro NoToka APKT"K" no
NPEACTAaBAEHUAM O TEKTOHUUYECKOW WCTOPUM apKTUUECKOW AUTOocdepbl. MoaeAb MokasbiBaeT HeKoTopbie |11°°"e“"'""2"0"1';°653""”"'” mopensm Davies, 2013 (A) u
0COHEHHOCTH, KOTOpble He ObIAM MAEHTUOULMPOBAHbI NPEALIECTBYIOWUMU MOAEASIMU — B YACTHOCTU, 30HbI tcazeat, ( )c|.<ap'rou HOBOW Mofenn Tefnoeoro

- - notoka (B) [Petrunin et al., 2022]. LiBeTHble TOuYkM
NOBLILLEHHOrO TEMAOBOro NoToka B BepuHroBomM npoanse, UyKOTCKOM Mope U B ApeBHEN pUGTOBOM 30HeE,

i B C Cu6 MOoKa3bIBalOT MECTOMOJI0XXeHUe U 3Ha4YeHUsA NPAMbIX
pas3apenirLen boCToOYHYHO U CpeAHoK CUOUPD. M3mepe|-|m"1 TennoBoro NoToKa

Feochuamnyeckuit ueHTp PAH Mybnukaums: | - .
(akapemuk PAH suwmanm A.LL., a.c.-m.H. Kaban M.K., un.-kopp. PAH Conosbes A.A., Petrunin A.G., Soloviev A.A., Sidorov R.V., Gvishiani A.D. // Russian Journal of Earth
K.(b.'M.H. neprHMH Ar’ K.q).'M.H. CMFIOpOB PB) Sciences. 2022. Vol. 22, No. 6. DOI: 10.2205/2022ES000809



ISMUTEPMAABHBIE Au-Ag-Se-Te MECTOPOXXAEHUA YYKOTKH
(APKTUYECKAA 30HA POCCUMN):
METAAOTEHWUA, MUHEPAABHbIE NMAPATEHE3UCHI, ®AFOUAHBIW PEXXKUM

AnutepmanbHble Au-Ag-Se-Te mecTopoxpeHUs UyKoTKM oboralleHbl

CEAEHOM W TEANYPOM, UTO MO3BOASIET pacCMaTpuBaTb MX KaK MCTOYHWMKM o - ey o o o
BbICOKOTEXHOAOTMYHOIO CbipbA. OHM  KAAcCMPUUMPOBAHbI Kak  pyAbl ) l : 5 Cahes : )
NPOMEXYTOUHO-CyAbUAN3UPOBAHHOIO TUNAa, obpa3oBaBluMecs U3 chabo ™ % ®

KOHLIEHTPUPOBAHHbIX GAIOMAOB CMELLIAHHOr0 MarmMaToreHHO-MeTEOpPHOro w":.? 40 Ma“}}ﬁe o’ \0

npoucxoxaeHusa npu 120-390 °C. O60ocHOBaHa MX reHeTMueckad CBA3b C % ? (pemroses AN, @3.0 s

reONOrMYECKUMU COOBLITUAMU, B pe3yAbTaTe€ KOTOPbIX BO3HUKAU MENOBOW e K"}%}%’ée ! 0‘ o0
- - AL
OKPaWHHO-KOHTUHEHTaAbHbIK  OxoTCcKO-YykoTckun (OUYBIl), no3pHelopCcKo- A

9 ContabERCNTe] Bov“ujg I 24 e T — e
- - e A\ < SOP Xy Kanbrcea ) -
paHHemMenOoBOU, OCTPOBOAYXHbIM Onouckuu (OBIl) BycAKaHMUeCKMe nofAca M A. > > /Zr HHEES Banw‘)ﬁ‘ﬁf% A —
¢ L . 1

NOCTKOAU3UOHHbIE pPAaHHEMENOBble BYAKAHUYECKUE BMaAUHbI. BbIABAEHbI S YiOnTyApioRadm ,
FeoAOro-reoXMMuyeckue pasAuumUS MECTOPOXAEHWIA pa3AMYHbIX mem&?@i{;‘;&“ t Dot .

METaANOr€HUUYECKUX 30H: MaKCUMaAbHble BEAUYUHbI Temnepatyp U ( EHH

CONEeHOCTel xapaKTepHbl AAA GAIOMAOB U3 LleHTpanbHO-YyKoTcKoro cektopa | ] A

OYBIl u bBaumckoun 30HbI OBIN, a MMHUMaAbHbIe — AAA PpAOUAOB BocTouHO- '@ fi Cl'EZZ«+«B8@7 ]9 11 e 14§ 17{
UykoTCKOM (pAaHroBoM 30Hbl M BHYTpeHHen 30Hbl OUBIl. ConeHocTb ’\ / |l =5 18 [Em10 12 & 15 A 78[
MUHepanoobpasyloLmnX GAIOMAOB BHYTPEHHEHW 30Hbl OUBI B cpepHem BaoBoe [0 @ @ SPEEEHEH AN 3 @6 \.\:“3 LR 9]
MeHbLue, 4Yyem ¢aonMpoB BocTtouHo-YykoTckon ¢naHroBon 3oHbl OUBII. 3 L e ar e
30HaAbLHOCTb YKa3blBaeT Ha BO3MOXXHOCTb MPOrHO3UPOBaHWUA BO BHYTPEHHEN

30He OUBI Au-Ag 3nMTEPManbHO-NOPOUPOBLIX MECTOPOXKAEHUM, UTO BynkaHuueckue nosica u Au-Ag-Se-Te anutepManbHbIe MECTOPOXAEHMA

YykoTku. Kapta coctaBneHa ¢ ucnonb3oBaHuem matepuanos [benbin, 1994;

3HAUYMTEABHO YAYULLUUT MUHEPAAbHO-CbIPpbeBYHO 6a3y UyKOTKM.
Y s PHEBY y Cokonos u ap., 1999; Tuxomupos u ap., 2017].

UHCTMTYT reonormm pyaHbIX MECTOPOXAEHWUI, neTporpadmn, MMHepanorum u My6nukaums:
reoxumun PAH Bopthukos H.C. n ap. // Teonorms v reodmanka. 2022. T. 63. Ne 4. C. 541-568.
(aKaAeMMK PAH EOpTHVIKOB H.C., BonkoB A.B., CaBBa H.E., np0KOd)beB B.PO., DOI: 10.15372/gig2021169.(Q2).

Konosa E.E., lonomaHoBa-Tononb A.A., FanamoB A.J1., Mypawos K.10.)



YMeHbLUEHUEe AOCTYNHOCTU BbICOKOKAYEeCTBEHHbIX HOKCUMTOB, B 0COOEHHOCTH,
AA Poccun, penaet HeusbexHou nepepaboTKy BbICOKOKPEMHUCTOIO CbipbA U3
OTXOAOB U APYroro AOCTYNHOIO Cbipbsi, B CBA3U C 4eM Heobxoaumo paspabartbiBaTb
KUCAOTHO-CONEBbIE CMOCOObI, NPUroAHbIE AAA 3TUX UCTOUYHUKOB.

Lenb paboTbl - co3paHMe HOBOro BapuaHTa rMAPOCYAbPATHOro MeToAa
nepepaboTku FAMHO3EMCOAEPXKALLEro CbipbA Ha npumMmepax HepeAMHOBOro
KOHLIEHTpaTa U AETYYUX YrOAbHbIX 30A U U3YyYEHUE 3aKOHOMEPHOCTEU Pa3AUUHbIX
ero ctapum AN UCCAEAOBAHUA BO3MOXHOCTEW AaAbHEMWLLEro yCOBEPLUEHCTBOBAHMUS.
AKcnepuMeHTaAbHO U TEOPETUUYECKU U3YUEHO pacnpepeneHUe pa3AUUHbIX MaKpo- 1
ME30KOMMOHEHTOB BbilLeAAUUMBAHUA MeXay ¢as3aMu Ha CTapuM  BblAEAeHUS
aAlOMOaMMOHUWHDBIX KBacUOB B 3aBUCMMOCTU OT KOHLEHTpauuu cyAabdarta.
HaunpeHbl ycAOBUSA, NPU KOTOPbIX BO3MOXHO MaKCUMaAbHOE OTAEAEHUE aAOMUHUSA
OT npumecen Xenesa 6e3 UCNOAb3OBAHUA BCMOMOraTeAbHbIX peareHToB.
Pa3spabotaHbl HOBble (PU3UKO-XMMUUYECKME TMPOLLECCbl AN  KOAUUECTBEHHOIO
BblAEA€HUSA MOAYNPOAYKTOB U KOHEYHOIO NPOAYKTa-TAMHO3eMa BbICOKOFO KauyecTBa,
COOTBETCTBYIOLLEr0 TpebOBaAHUAM POCCUUCKUX U 3apybeXXHbiX NPOU3BOAUTENEM.
Moka3aHo, 4TO BblAEA€HWE CMELUAHHbIX TFUAPOKCUKApOOHAaTOB aMMOHUA U
antomuHuAa (TKAA) Kak npeKypcopoB BbICOKOUYMCTONO TFAMHO3eMa, SBAAETCA
Haubonee NEepPCNeKTUBHbIM HanpaBAEHUEM B TFUAPOCYAbGATHOM TEXHOAOTMU. B
COYETaHUM C MPOLECCOM MEPEKPUCTAAM3ALUM B MPUCYTCTBUU NPEANOKEHHDBIX
peareHTOB nonyvyeHue FKAA no3BOASET OTKa3aTbCA OT AOPOroCTOSLLMX METOAOB
CENEKTUBHOWU COpOLMU UAU IKCTPaAKLMU AN TAYODOKOW OUMCTKU BOAHLIX PacTBOPOB
KBacCLLOB, Kak NPOMEXYTOUHbIX COeAUHEHUH pa3paboTaHHOro npouecca.

UHCTMTYT reoxummn n aHanutuyeckon xummn um. B.U. Bepnapckoro PAH
(Xamuzos P.X., Banees [1.B., 3aiiueB B.A.)

PASPABOTKA 3AMKHYTOIO MPOLECCA NOAYYEHUA TAMHO3EMA METAAAYPTMYECKOIO KAYECTBA
U3 HU3SKOCOPTHbIX TAUHO3EMCOAEP>XALLUX OTXOAOB U KOHLIEEHTPATOB UX NMEPEPABOTKU
C UCNNOAb3OBAHUEM BUCYAb®ATA AMMOHUA B KAYECTBE BbILLIEAAYUBAIOLLETO ATEHTA,
PEKYNEPUPYEMOIO B TEXHOANOTMYECKOM LIUKAE
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PacnpeneneHMe MOHOB LUEeJIOYHbIX MeTajlJ1I0B U aMMOHUA MeXAay TBepAbIMU
KBacLaMu U XUWAKUMU (*)a3aMM B 3aBUCMMOCTHU OT cymmapHoﬁ KOHLIeHTpPaLun
cynbcba'ros. ey - TeopeTnieckKue 3aBUCUMOCTU

My6nukauymsa:
Khamizov R.Kh., Zaitsev V.A., Gruzdeva A.N. // Appl. Sci. 2022, V.12, 11057.
https://doi.org/10.3390/app122111057(Q2)



B koonepauun ¢ pPOCCUUCKUMMU U 3apybeXXHbIMM
uccrepoBaTensiMu GbINO OTKPbLITO 26 HOBbIX MUHEPANOB,
KOTOpble NPEACTaBAAIOT LUMPOKUM CMNEKTP YCAOBUM
obpasoBaHUA OT IYOUHHbLIX MarmMaTU4yecKuUx Kamep A0
NPUNOBEPXHOCTHbLIX MNYCTOT Ha MeCTaXx YroAbHbIX
noxapos. BnepBble  UccAepOBaHa  BO3MOXHOCTb
NPUMEHEHUA TEPMOAKTUBUPOBAHHLIX CEPNEHTUHOBbIX
MaTtepuanoB (XpUM3oTUAA U AM3aApAMUTA), KOTOpble

ABAAOTCA OTXOAQMM ropHopobbiBatoLLen
NPOMBbILLUAEHHOCTH, ANA BOCCTAHOBAEHUSA nous,
3arpA3HEeHHbIX TOKCUUYHbIMMU MeTaAraMMU. B

AECATUAETHEM  MNOAEBOM  3KCMEPUMEHTE B  30He
AEUCTBYIOLLLENO MPEANPUATUS LBETHOW METaAAypPrUuu B

Cyb6apKTUKTUUECKOM pervoHe PO nokasaHa
3¢pPEKTUBHOCTD MaTepuanoB ANA CHWUXKEHUA CYyMMbI
NOABWXHbIX dpakuum 7 yBeAUUYEHUSA AOAU

NPOYHOCBA3AaHHOW ¢pPaKLUMU MNOTEHUUAABHO TOKCUUHbIX
METaANOB, a TaKkKe MEeAMOpaTUBHbIK 3PpdeKT oT
oboraleHUA NoUYBbl KanbLMEM U MarHuem.

OTKPbITO 26 HOBbIX MUHEPAAOB

BennunHa copbuuu Cu u Ni Pacnpeaenenne pakuuii MeTannoe B B " 8ua P TanbHOro y4acTka
TEPMOAKTHBHPOBAHHBIM TOPGAHON Nouse 1 ee cMecax ¢ 1 3aCeneHne TeXHOTEHHO 3arpASHEHHOM
OPTOXPHIOTHAOM TEPMOAKTUBMPOBAHHLIMU CEPNEeHTUHAMMK NOYBLI aBOPUreHHBIMI PACTEHHUAMM
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HoBble MuHepansl, oTkpbIThie B 2022 rogy: 1 -
Ka3HaxTuT, 2 - UIKOPCKMUT, 3 ~30110TapeBHT, 4 — Benuunta cop6umm Cu n Ni
CepreicMUPHOBHUT, 5 — ePMaKOBUT, 6 — OPULIYUHUT TePMOAKTMBMPOBaHHbIM Xpu3oTumom (1),

PacnpepeneHue cpakumn metannos B TOphsaAHON
noy4Be U eé CMecAX C TepPMOAKTMBUPOBAHHbIM
cepneHTMHOM (2), hoTorpachma y4acTka ¢ yxe

BOCCTaHOBNEHHbIM NnaHawadTom (3)

®UL Konbckuit Hay4HbIn LeHTp PAH,
MuHepanoruveckuit mysen um. A.E. ®epcmana PAH

My6nukauymsa:

Murashko, M.N. et al. // Mineralogical Magazine, 2022 86 P. 749 — 757. DOI:

Britvin, S.N. et al. // Miner Petrol 2022, 116, 369-378. https://doi.org/10.1007/s00710-022-00787-x
Karpenko, V.Yu. et al. // Mineralogical Magazine: 86, accepted . DOI: https://doi.org/10.1180/mgm.2022.116
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PEKOHCTPYKUUUN TMAPOAUHAMUYECKHUX U KAMUMATUYECKUX
TPAHCHOPMALMU A30BO-AOHCKOIO BACCEUHA B MO3AHEM FOAOLIEHE

FOHL, PAH BMnepBble B npaKkTuke ]
naneoreorpapuuyeckux UcCcAepoBaHUMU  npobypeHbl 24 1. . i "_{ff -
CKBa)XMHbl U 0TobpaHbl 200 rpyHTOBbLIX KOAOHOK Ha LeAbdpe gt ' : e 1 ’
M Kocax A30BCKOro MOpS,, UYTO MNO3BOAMAO C Oo0AbLLUOU
CTeNneHbto AETaAbHOCTU PEKOHCTPYUpoOBaTb
rMAPOAMHAMMUYECKHME U KAMMATUUYECKUe TpaHchopmMauuu
A30B0-AoHckoro 6accenHa B Nno3pHEM ronoueHe. BbisiBA€HbI
NPU3HaKU cybaspanbHbiX YCAOBUW OCAAKOHAKOMAEHUA Ha
wenbdpe. Ha ocHoBaHUU ceprUU KEPHOB MOLLHOCTbIO A0 25 M
C Kocbl AOATOM U PaAUOYIAEPOAHbLIX AATUPOBOK MOKa3aHo,
yto ee d¢opmupoBaHue Hayanocb Okono 2 500 AH. u
KapboHaTHbIM MaTepuMan oOTpaXaeT WUCTOPUIO pPa3BUTUA
6eHTOCHOW ¢ayHbl MopsA. BblABA€Hbl BHYTPUBEKOBbIE
M3MEHEeHUA KAMMaTa: XONOAHbIN (MHOroBoAHbIW; 1884-1942
Ir.), nepexoaHbit (1942-1985 rr.) U TenAblt (ManOBOAHbIW;
1986-2020 IT.) nepuoAbl. HoBbiM TeXHOreHHbIM R e _3anaanoe nodepeirnbe Kochl 1 JINCTANLHAS MACTH KOChI | BOCTOMHOC NOGCPLIKBE KOCHI
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WHAMKATOPOM CKOPOCTU OCaAKOHAKOMAEHUA MOryT ObiTb
YrOAbHble LUAAKM, OCTaBLUMECA OT 3MN0XU MNapoBoro
CYAOXOACTBA, KOTOPble MapKUPYOT ropusoHT 1860-1960 rr.

Bo3pacT 0TnoxeHUn ¢ BKNHOYEHUAMU OPraHMKU U NPOCNOAMM
rMAPOTPOMNMTA B pa3pe3ax CKBaXMWH, NPoOypeHHbIX Ha Koce [lonron
(KpacHopapckuii kpai)

My6nukauymsa:

Matuwos I'.I"., Monbwwx B.B., Tutos B.B.// foknagsl PAH. Hayku o 3emne. 2022. T. 506 (1). C:92-97. DOI:
10.31857/S52686739722600989.

Matuwos I'.l'., CtenaHbsH O.B., Kupunnosa E.3. BHyTprBekoBas npupoaHas n3mMeH4MBoCTb B [prnasosbe K
Ha HwxHem [loHy: HOBble TexHoreHHble nHamkatopbl // Hayka KOra Poccun. 2022. T. 18(2). C:41-46.

FOXHbI Hay4HbIX LeHTp PAH
(akapemuk PAH Matuwos I'.T"., k.6.H. TutoB B.B., k.6.H. MonbwuH B.B.)



OLEHKA COBPEMEHHOIO TANOBAABHOIO BOAOINOTPEBAEHUA
U ETO AMHAMUKU C HAYAAA XX B.

BnepBbie paccuuTaHbl COBpPEMEHHOoE MUpOBOE NnoAHoOE

BoponoTpebneHue (Bopo3abop), coctaBuBliee oOKono 4500 kwm3/rop, wu L .

6e3Bo3BpaTHoe BopomnoTpebneHne - 2450 km3/rop (Tabauua). U3 HUX Ha BoponorpeQuesne OOBeM CTOYHBIX H

AOAO Poccun npuxoautca MeHee 2%. BbiABAeHa AMHaMWKa MUPOBOTO Peri oHBI I1 QJIH 0 Oe3po3BpaTHOE BO3BPATHBIX BOX

BoaonoTpebneHua po 2021 r. Mo cpaBHeHuto ¢ 2000 r. NOAHOE MUPOBOE KM % KM % KM %

BoAONoOTpebAeHUe Bo3pacTano B cpeaHeM Ha 24.0 km3/rop, a 6e3Bo3BpatHoe | EBpoma 466 10.4 228 9.3 238 11.7

Ha 12.6 Km3/roa (puc.), npy Tom, 4To B Poccuun BoponotpebaeHne cHuxKanocb., | A3HA 2796 62.2 1648 67.4 1148 56.2

Be3B03BpaTHbI Pacxoa BOAbl MPUBEA K YMEHbLUEHWUIO MUPOBOro peyHoro |Adpuka 304 6.8 197 8.1 107 5.2

CTOKa NpUMepHo Ha 6%, B Poccun - MeHee uem Ha 1%. Bonee 60% nonHoro | CeBEpHas AmepHKa 665 14.8 246 10.0 419 20.5

M cebilwe 80% 6€3B03BPATHOTO BOAONOTPEOGAEHUA NMPUXOAUTCS Ha CeAbcKoe | TOKHAA AMepHka 224 30 108 .4 1i6 27

XO3AMCTBO, AOAA KOMMYHAALHOTO XO3AWCTBA COCTABASET, COOTBETCTBEHHO, |-2BCTPAIHA i OKeanis 34 9.5 ) 0.8 4 oF

HeCKOAbKO 6onee 11 u okono 3%, NPOMbILLAEHHOCTU — OKOAO 20 U HECKOABKO Mup gas lal =S 10 2042 100

6onee 5%, a AOMNOAHUTEABHOIO UCNAPEHUA C aKBaTOPUU BOAOXPAHUAULL, - 5 U -

okono 10%. O6bemM CTOUYHbLIX U BO3BpaTHbIX BOA MpeBbicMA B mupe 2000 4000 1 -

3 3500 A BronHoe MGe3E03EPaTHOE

kv3/roa. Ux pasbaBreHUEe pecypcamMu PeuyHoro ctoka (6e3 6e3Bo3BpaTHbIX 3000 -

M3bATUN) COCTaBASIET OKOAO 20 pas, YTO ABHO HEAOCTATOUHO AAA COXPaHEHMA gggg : “

BbICOKOIO KauecTBa NpPUPOAHbIX BOA. B Poccun KpaTHocTb pasbaBaeHUs 1500 1

CTOYHbIX BOA 0koAO 200 pas3. BbinoAHEHHbIE pacyeTbl AalOT NPEACTaBAEHUE O “S’gg i > h h h ‘

COBPEMEHHOW BOAOXO3AMCTBEHHOM KapTe MWUpa U TEHAEHUMAX B 0o L= e
1500 1940 1950 1960 1970 1980 1990 1995 2000 2017 2021

MCMOAb3OBaHWUU BOAHDbIX pecCcypcoB, OAHOIo U3 Ba)XXHEULLUUX BUAOB NMPUPOAHDIX,
a Takke o Tom, uto PoccuAa octaeTcA OAHMM W3 TAABHbIX MCTOYHUKOB

MWUPOBbIX NPECHbIX BOA. [uHamuka MupoBoro BogonotpedneHus ¢ Hayana XX B.
WHcTutyT reorpacoum PAH My6nukaums:
(un.-kopp. PAH A.A. Tuwkos, a.r.H. H.WU. Koporkeuy, KopoHkesuy H.W., Bapaba+osa E.A., 3aiitiesa W.C. // BecTHuk Poccuiickor akapemun Hayk. 2022.

K.r.H. E.A. bapabaHosBa, k.r.H. U.C. 3ailLeBa) T.92. Ne 3. C. 256-264. DOI: 10.31857/S0869587322030057.



B pe3ynbrate mHoronetHux (2004-2021 rr.) uccnepoBaHmn B 20
aHTapPKTUUYECKUX IKCNEeAULMUAX BNepBble BbIABAEHbl 3aKOHOMEPHOCTU
CpeAHero NPoCTPaHCTBEHHOTO pacnpeAeneHUsi a3pO30AbHOU ONTUUECKOM
TonlwM (AOT), KOHLEHTpauuuh al3po30A U MOTAOLLAIOLLErN0 BeLlecTBa
(uepHOro yraepopa) Hap OKeaHOM MexXpay APPUKOUM U AHTAPKTUAOM.
Obwen 3aKOHOMEPHOCTbIO  ABAFETCA  LUMPOTHbIM  cmap  Bcex
XapaKTEPUCTUK B COUYETAHUU CO LIAEUPOM BbIHOCA AHTPOMOreHHOro W
NbINEBOro0 a3po3onfl ¢ Tepputopun Adpuku (puc. a, 6, B). Ha ¢oHe
o6Lero LWKWPOTHOIrO crnapa B CPEAHUMX LUMPOTax MPOABAAIOTCS
ocobeHHocTH (puc. T): y AOT - MakcuMyM Ha 42°10.1U.; Y KOHLEHTpaLUK
a3p030AA U YEPHOIOo YyrAepoaa — CHayana YyMeHbLUEHUE 3HAUEeHUH, 3aTeM
pPasMbITbi MaKCUMYM MWAU NAATO U OCHOBHOW cnapA AO AHTAPKTUADI.
MpocTpaHCcTBEHHOE pacnpeseneHUe ONPEeAENAETCA: B CPEAHUX LUUPOTaXxX —
LMKAOHUYECKUMU BbIHOCAMMU a3spoO30AA C KOHTUHEHTa; Hap HXXHbIM
OKeaHOM - AE€UCTBUEM aHTapPKTUUECKOoro aHTULUKAOHA,
NPEenATCTBYIOLMM NEepeHocYy BoO3Ayxa K AHTapKTUMAE; LUMPOTHbLIM
U3MEHEHUEM CKOPOCTU BeTpa U AeAOBUTOCTU OKeaHa, BAUAKOWMMMU Ha
reHepaumio MOPCKOro aspo3onf. OnpepeneHbl rpapMeHTbl LUMPOTHOrO
M3MEHEHUA U CTaTUCTUKA XapaKTEPUCTUK aspo30AA AAA TPeX LIUPOTHbIX
30H, MPOBEAEHO CpaBHEHWE C MOAEAbHbIMMU AAaHHbIMU peaHaAu3a
MERRA-2 1 oueHeHbl MeXropoBble KOAebaHUA XxapaKTepPUCTUK.

WUHcTutyT ontukmn atmocchepnl um. B.E. 3yesa CO PAH,
ApkTuyeckun n aHtapktnyeckun HUU Pocrugpometa
(C.M. CakepuH, [1.M. KabaHos, B.B. MonbkuH, B.®. PaguoHoB)

NMPOCTPAHCTBEHHOE PACNPEAENEHUE XAPAKTEPUCTUK ASPO30AA
HAA OKEAHOM MEXAY AOPUKOU U AHTAPKTUAOU
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CpenHee npocTpaHCTBEHHOE pacnpeaeneHue (a, 6, B) n wupoTHbIn xopa (r) AOT (t9),
o6bemoB 4acTu asapo3sons (V,) u KoHLeHTpauwit YepHoro yrnepoaa (eBC) Haa okeaHoM
mexay Adpukon u AHtapktupon (34°-70°w.w.; 45°3.0.-110°8.4.)

My6nukauum:

Sakerin S.M. et al. // Atmosphere. 2022. V.13. 427. DOI: 10.3390/atmos13030427. IF Scopus: 3.11 (Q2).
Sakerin S.M. et al. // Atmospheric and Oceanic Optics. 2018. V.31. Ne5. P.492-501. DOI:
10.1134/51024856018050160. IF Scopus: 1.515 (Q2).
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BAUAET AU NMOTENAEHUE APKTUKU U COKPALLEHUE MNMAOLLAAU AEAOBOIO
NMOKPbLITUA HA BUOANOTUYECKYIO NMPOAYKUMUIO
B APKTUYECKUX SKOCUCTEMAX?
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NpoaHanu3upoBaHO BAUAHUE PErMoOHAAbHOro MOTENAEHUA Ha - . N o*
NepBUYHYIO MPOAYKLUIO B KapckoM Mope 3a nocrepHUE ABa A€CATUNETUSA Nf": .
(2002-2021 rr.). Ucnonb3oBaHbI AAHHbIE HATypHbIX HAOAOAEHUU, AQHHbIE Hia R = .
CKaHepa LBeTa OKeaHa U MoOAeAbHble pacuyeTbl. BnepBble nokasaHo, UTo i i P -
WHTEHCUBHOE MOTENAEHUE apPKTUUYECKOrO PErMOHa U CHUXKEHUE NeAOBUTOCTHU g *] e X
NPUBENO HE K BO3pPacTaHUIO, KaK OXXMAANOCb, @ K CHWXXEHUIO MEPBUYHOM Puc. 2. KnuMaTuyeckme $ ‘] p=o0022
. 2. Lo,
npoaykuuu. 3a 20 AeT TeMmnepaTtypa NOBEPXHOCTHOIO CAOA MOpPS BO3pocAa M3MeHeHWs| yCRIoBMiA SSETEREIEVEICIMERETERERE. 202 2006 2010 2014 2018 2022 O oz mos 210 204 2018, w2
Ha 3.55°C npu TpeHae 10% B roa, a NAOLWAAb aKBaTOpUM, CBOBOAHOM OTO . | B Kap ckom mope MosepxHocTHan TRAMCIBNGS ARILMACTA HRNR S0
A 3 2 0 peab nnowane, ceodogHanA TeMneparypa KEONPAUSHUIO TARAIDILEN, .
AbAa B A€THUU Ce30H, YBEAUYUNAACb Ha 110-103 Km npu TpeHApe 1.4% B rop K OTO NbAa yEenuuunach MOPS BO3POCNaA Ha POTOCHHTETUYECKN AKTUBHON
B hapckom mope Ha 110x10°% kw? 3.55°C paauauum B 1.6 pasa (2% e ropn)

(puc. 1, 2). YBeAnueHue NAoLAaAU OTKPbITOW BOAbI NPUBEAO K YBEAUUEHUIO
UHTErpanbHOM AnA H6accerMHa ropoBOWM MEpPBUUYHOM MPOAYKUMM Ha 0.7% B
ron. OpHako, BEeAMYMHA OTHOCUTEAbHOM MWAM «TOYEYHOW» NEPBUYHOM
NPOAYKUUMM B CTONGE BOAbI 3HAYMMO YMeEHbLUAAACb BO BCeEX panoHax
6acceMHa Kapckoro mMopA. 3a ABa MNOCAEAHUX AECATUAETUA 3TO
yMeHbLueHue coctaBuno 38 MrC/m? B AeHb npu TpeHae 1.1% B roa (puc. 3).
Tarkxe BO Bcex parMoHax 3aperucTpupoBaHbl AOCTOBEPHbIE OTPULLATEAbHbIE
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E 120 R2 =0.37 R2 =0.08

TPEHAbI COAEPXXaHUA XAOPOGUAAA «@» HA NOBEPXHOCTU Mops. Okasanoch, ? p = 0.004 o 4 p =0.236
4yTO YyBEeAUYeHUe nAaoLlaAun OTKprTOﬁ BOAbl MNpuBenO0 K YBEAUYEHUIO Z el 2*"“‘“"""#“""'“""""002 2508, BoA0 CRii: 3ot 1205 2002 2008 2010, 2014 9038 20%%
06AaYHOCTU U CHWXKEHUIO ONTUYECKOW NpoHuuaemocTu aTtmocdepbl. B Cpeanan ana Gacceiina YBeniueHile nnowaan ¢8o5oaK ol 010

o 3 nepsiiYHan NpoayKLIA B cTonGe soabl N3 NOBEPXHOCTII MOPA NPLIBENO K
pe3yabTaTeé YMEHbLUUAOCb KOAMYECTBO HEOOXOAMMOW AAA  POTOCUHTE3A *"1s0 1964 1988 1992 1996 2000 2004 7008 2012 2016 2020 V"'e""“"'“*‘“i"’1'_""‘:?£‘c R A V:::c'::-‘N";'r";g:;’i';f:;‘;;ﬁ;‘"p:":‘
COAHEYHOW  3Heprun  («POTOCUHTETUUECKU  aKTUBHOW  papUaLUKny), Year NPOAYKLII HA 0.7% B rod
AocTUrarowled noBepxHocTM Mopsa (puc. 2). WUrtor pabotbl umeeT
nepBocTeENeHHOe 3HauyeHWe AN OLEHKM WM NporHosa OUOAOrMUEcKom Puc. 1. U3meHeHue nnowaau negoBoro Puc. 3. TeHaeHUUM M3MEHEHUS NePBUYHON NPOAYKLMK B
NPOAYKTUBHOCTU B POCCUMUCKUX aPKTUUECKUX MOpPSIX. nokpbitua B Apktuke ¢ 1990 no 2022 rr. Kapckom mope ¢ 2002 no 2021 rr.

UHcTuTyT okeanonorum um. MN.M1. lupwosa PAH, My6nvKkaLmy:

(akapemuk M.B. ®nuHT 1 op.) A.B. lemuaos, B.W. FarapuH, C.B. LWe6epctos. // OkeaHonorus. 2023. T. 63. Ne 2. C. 1-32



MpoBeaeHbI pa3HOCTOPOHHUE UccAepOBaHUA
KAKOUEBLIX MPOLECCOB W U3MEHEHMW B aPKTUUECKOM
KAMMaTUYECKOU cucTteme. B Tom uucae, BnepBblie MOAYYEHDI
KOAUYECTBEHHbIE OLEHKU U3MEHEHUW BETPOIHEPreTUUECKUX
pecypcoB B ApPKTMKE C MCMNOAb30BAHWEM pPErMOHAAbLHOM
KAUMaTUYECKOM  MOAEAM  MpPU  pas3HblX  cUeHapuaX
aHTponoreHHbix Bo3peucteum (RCP4.5 u RCP8.5) ana XXI
Beka. BbiAaBAeHO 3ameTHoe yBenMueHue B XXI Beke
MOLLHOCTH BETPO3HEPreTMuecKoro noTeHuMana,
nponopLMoHanbHOU Kyby ckopocTu BeTpa, Haa bapeHueBbIM,
Kapckum M UyKOoTCKUM MOpPAMM U NPUOBPEXHBIMMU
perMoHamu 3MmMmoun. \eTom nposBASieTcA obuiee yBeAMUEHUE
MOLLHOCTH BETPO3HEPreTMYECKOro  noTteHunana  Hap
CeBepHbiM NAepOBUTbIM  OKeaHOM. WM3meHeHuA 6onee
3HaAuUTEeAbHble MNpU  cueHapuu ¢ 6Gonee  CUABHBIMM
aHTponoreHHbiMu Bo3peucteuamu (RCP8.5).

WUHcTutyT cousnkm atmocepnl um. A.M. O6yxosa PAH,
(axapemuk PAH U.U. MoxoB, akagemuk PAH B.A. CemeHoB 1 ap.)

RCP4.5 3uma RCP8.5 3uma

Eae

My6nukaumu:

Knumat ApkTuku: npouecchl u nameHenus. Mog pea. W.U. Moxosa, B.A. CemeHosa. M.: ®namatkHura.

2022. 360 c. ISBN 978-5-89155-286-9.

Axnepos M.I"., Enucees A.B., Moxos W.. n ap. // MeTeoponorus u ruaponorus. 2022. Ne 6. C. 18-29. 111






M.K. FOPLUKOB, C.H. KOMUCCAPOB, O.W. KAPIE
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BAXXHEWULLUUE HAYYHbIE AOCTUXXEHWUA OOH PAH

GTPYKTYPHAR
MOAEPHH3ALKA
POCCHHCKOH TR

I1.A. MHHAKUp

MoTeHuuanbHbie BO3MOXHOCTU
pPOCTa POCCUIACKON IKOHOMMUKU:

aHanus v NporHo3 e | e A HUCCAELOBAHUA MPOBJIEM
Ha <nag MHM PAH 4 ‘ i Y 1 MEXAYHAPOAHDBIX

e s & | IKOHOMMYECKHX
B3AUMO/IEMCTBUM:

IJIOBAJILHBIE,
HAUHOHAJ/IBHBIE,
PETHOHAJIBHBIE
ACIHIEKTbBI

JKOHOMHKH

CeKumsa aIKOHOMMKHM



Ha ocHoBe AOM cpenaH aHaaus
AMHAMUKU YUCAEHHOCTU HaceneHusa Poccum
U GaKTOpOB MNOBbLILEHUA POXAAEMOCTH,
pa3paboTaHo KpaTKoe onucaHue NoBEAEHUS
areHToB M BHELWIHeW cpeabl AnA 146 MAH.
areHToB. PaspaboTtaHa MEeTOAUKA
NOBbILLEHUA YUCAEHHOCTU HaACEeNeHUA MNpHU
pa3HblX BHELWHUX daKTopax.

MoArotoBAEHbI  MPEANOXKEHUA  AAA
Coseta ®depepaumn Poccum no pelleHUro
aKTyaAbHbIX npobnem apemorpadUyecKoro
pa3BUTUA CTPaHbI.

AN POCCUUCKOU DEAEPALIUU

My6nukauyum:
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Cxema pabotbl gemorpacuyeckoin AOM

B.J1. Makapos, P./. Hurmatynux, H.W. UnbuH u ap. // QkoHoMmyeckue ctpateruu. 2022. T. 24. Ne 2(182).

LileHTpanbHbIN 3KOHOMUKO-MaTeMaTnyeckun MHetutyT PAH
(akapemuk PAH MakapoB B.J1., un.-kopp. PAH baxtusux A.P.,
K.3.H. Cywko E.[1.)

- C. 6-18. DOI 10.33917/es-2.182.2022.6-19. - EDN AGHDCR.
B.J1. Makapos, A./. Arees, A. P. baxtuauH u ap. // SkoHomudeckue ctpatermm. 2022. T. 24. Ne 4(184). —
C.6-16.-DOI 10.33917/es-4.184.2022.6-16. — EDN JQSIMM.



[NOBAAbHbIE NNPOBAEMDbI
U MEXKAYHAPOAHDIE OTHOLLUEHUA



3A BOCTOYHOE
CPEIU3EMHOMOPLE

Humepecor u amouyuu

B3INAALI H3 Bowwnrrona
u unrepecs Poccin

BAXXHEMULLUUE HAYYHbIE AOCTUXXEHWUA OIMMO PAH

MOPCKHE JAEPYXABbI 2022
HWH/AEKCbI UM3MO PAH
2.0

THE IMEMO
SEA POWERS’ RANKINGS 2022
2.0

COTPY AHHYECTBO
YYACTHHKOB EBPA3HICKOr0
IKOHOMHYECKOT0 COI03A
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APPHKA B INMOBANBHBIX MUIPAULHOHHBLIX NOTOKAX:
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W NAPTHIHHBIE CHCTEMbI:

OCHOBHbIE BEKTOPbI TPaHCHOPMALHH
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TPYANLINA BhIOOD
B ycnosMax
HEoNpeAeNEHHOCTH







ApXeonorHuecKue UCCAeAOBaHUA Ha
ApPEeBHepYyccKoM cenulle YaapaeBo 5

Bnepsbie NPoBeAEHbI NOAHblE
pacKomnKu APEBHEPYCCKOro CEeAbCKOro
noceneHus AOMOHIOAbCKOI0o BPEMEHMU

(cennwe Yaapaeso, XI-Xll BB.) CO BCKpbITUEM
BCceU ero tepputopuu (3,5 ra), BbIABAEHUEM
3aCTPOMKU U NPOCTPAHCTBEHHOW OpraHu3auuu
7 NOAHbIM cbopom CpeAHEBEKOBbIX
npeaAmMeToB, XapaKTepUsyrLLUX XXU3Hb
CeAbCKOro HaceneHusi. 3Tu paboTbl ObiaM
BbINOAHEHbl UHcTUTYTOM apxeonorun PAH Ha
Tpacce CTPOUTEALCTBA CKOPOCTHOM
asTomaructpantmy MockBa - KasaHb B
Mypomckom panoHe Brapumupckon obaactu.
MoceneHue umeno ycapebHyro NAAHUPOBKY M
6bINO OKPY)X€HO YaCTOKOAbHOW OrpapoM.
ApxeonorMyeckue HaxoAKU CBUAETEABLCTBYIOT O
BbICOKOM 6AarococTosiHuu CEAbCKOro
HaceneHUA MypoOMCKOW 3€eMAU U MPUCYTCTBUM
Ha CeAbCKUX MOCENEHUAX ABOPOB COLMAAbLHOM
3AUTBI.

APXEOANOM'MYECKHUE UCCAEAOBAHUA

OO6wwin BuA packonok
cenvwa YaagaeBo 5

Haxoaku Ha ApeBHEpyCCKOM
cenuuwe YaapaeBo 5

WUHcTutyTOM apxeonoruv PAH
(k.n.H. O.B. 3eneHuoBa)

ApeBHeHLIHe AepeBo3eMAAIHbIE YKPEeNAeHUA
W npuxoA Propuka
B nocnepHue roabl HoBropoackou obaactHoM
akcnepuumen HUUMK PAH cpenaHbl  BaXHble
OTKPbITUA Ha HoBropoackom (PropukoBom)
ropoaMmiLe, pacnoAOXXEHHOM B 2 KM tO)XXHee Beankoro
HoBropopa B uctoke p. BoaxoB. BnepBble yaanocb
NOAYUMTb AOCTOBEpPHble AaHHble O Xapakrtepe W

KOHCTPYKTUBHbIX ocobeHHoCcTAX APEBHEULLUNX
A€pPeBO3eMAAHbIX YKPENAEHUM. MoAyueHbl
MHOIrOUYMUCAEHHbIE CMUABI c Ay6oB u3
060pPOHUTENBHbIX KOHCTPYKLUMW. MonayueHa

AOKYMEHTaAbHas Aata CTPOUTEAbCTBA KPENOCTU -
862 r. Eé ceHcCauMOHHOCTb B TOM, YTO OHA NOAHOCTbIO
coBnana C AaToW, YKa3aHHOM B BBOAHOM u4acTu
«MoBecTh BpeMeHHbIX AeT». Mo AereHpe BapsXXCKUM
KHA3b Popuk B 862 1. 6bIA npu3BaH Ha Pycb. 3toT
rop CTaA ropooM «HayaAbHOro coObiTUA POCCUUCKOMU
rocyAapCTBEHHOCTW», MOAYYMBLIMM OQULMANBHBIN
cratyc 21 aerycta 1852 r. Ykasom wumneparopa
Hukonas I.

WUHCcTUTYTOM MCTOPUM MaTepuanbHON KynbTypbl PAH
(A.n.H. H.B. XBOwuMHCKas )



PA3BUTUE HALMOHAABHOIO KOPIYCA PYCCKOIO A3bIKA

HaunoHanbHbIM KOpNyC PYCCKOro f3blka - YHWKaAbHas
MHPOpPMALMOHHAA  CUCTEeMa, COoAepXallaA  AMHIBUCTUUYECKM
pa3sMeUeHHYI0 KOMEKLMIO TEKCTOB Ha pycCKom f3bike. B 2022 . HKPSA 2022 UPSI 4 Slupexc
3HAUYUTEAbHO YBEAUYEH 06LLUK 06beM KOpNycoB, AOCTUTHYB OTMETKY D
cBbiie 1,5 mapa. chnoBodopm. PaclumpeHa 6a3a HoBeUWUxX (mocae
2015 r.) TEKCTOB, OTHOCSALUMXCA K pas3AUuYHbIM cdepam peyeBou e
ACATEAbHOCTU AASl MOMOAHEHMA COCTaBa OCHOBHOrO Kopnyca W
MOAYASl YCTHbIX TEKCTOB. B coctaB KopnycoB BKAKOUYEHblI HOBble

LY e L TE SE

KOAAEKLUMMU TEKCTOB - HAy4YHbIX WM AEAOBbIX, NYOGAULUCTUYECKMX, v 470 MJTH 1 5 an.ﬂ,
BKAIOYas 6norocdepy, rasertbl ] 3NEKTPOHHbIE CMMH, s roworIbRCs il oo f,,.{ -

ofnesm Kopayes s 2022 .
XYAOXECTBEHHbIX, ObITOBbIX. / aoned Kooy n 202

CoBOKyNHbIK 06beM OCHOBHOro Kopnyca coctaBaseT bonee
374 mAH cnoBoynoTpebneHun. laseTHbIU Kopnyc, B TOM YMUCAE
KOpNyC pPEerMoHaAbHOM U 3apybeXHOW pPYCCKOA3bIYHOM Mpeccehl

PasonTie Kopmyca

angenu

' .
IO WPt

.wcm ! Mg ! wor, vony aesyom ? ccnumadon 3 oxmabpe ; 10a500 : Senabon
npeBbicuA 790 MAH. croBoynoTpebreHUMWU. AanbHellwee pas3BUTUE Pl s e [ e | R lewse
NOAYYMA MNApPaAAEAbHbIK KOPMYC, COBOKYMHbIM 06BLEM KOTOpPOro st e —— L i ' — || e
pocTUraetr 168 MAH CAOBOYMOTpe6GAEHMIl. B ero coctaB BXOAMUT e = s e R
MYABTUASbIYHBIA KOPNYC, BKAIOUAIOLLWI TEKCTbI Ha 22 A3blKax. e o s

MosaBuACA HOBBbIN MaHxpoHUUeckuin Kopnyc. OH o6beauHAeT S fma— e
TPU UCTOPUUYECKUX (APEBHEPYCCKUHK, Kopnyc 6epecTsaHbIX rpamoT U e TR I EISiE, B A
CTapopycCKMM) W  OCHOBHOM  Kopnyc. B  COBOKYNHOCTU
MaHXpPOHMYECKUA KOPNyC oOXBaTbiBaeT ThICAYEAETUE UCTOPUM
pycckoro A3bika, ot 1020-x oo 2020-X ropos. PassuTtne HaumoHanbHoro kopnyca pycckoro sisbika B 2022 r.

WUHcTuTyT pycckoro Asbika um. B.B. BuHorpagosa PAH
(axapemuk PAH B.A. MnyHran v gp.)
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CoBerckas eaepauns:
O WMD2RHH K MOASHHOCTH.
1917-1941m.
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OTpeneHMe MeAUMUMHCKUX HayK PAH npoBOAMT aKTUBHYKO HayuyHYKO M HayyHO-MeToAUuecKylo paboTy no obecneyeHuio
NOMOLLM BOEHHOCAY)XXaLLUUM, NPUHUMaBLUMM yyacTue B CBO 1 noAyuMBLUMM paHEHUsS U TpaBMbl.

B ceHTA6pe 2022 r. no uHMUMaTuBe OTAeneHUnA 6bIn opraHu3oBaH cbop cpeacTB cpeaun uneHoB PAH B 6AarotBopUTEeAbHbIN
$oHp, «CTapopycckasa 12» AA NOMOLLU BOEHHOCAYXXaLMM, NpuHMMaBLwum yyactue B CBO U NOAyuyuBLUMM paHEHUA U TpaBMbl.
CobpaHo 6onee 24 mMAH pyb., KOTOpbie MNOTPAuYEHbl AAA 3aKYNKU MEAUUMHCKUX U3AEAUH, TEXHUKU U peabuantauum
BOEHHOCAYXXaLUMX, MOAYUMBLLUUX Haubonee TsKEAbIe paHeHUA U TpaBMbl B xoae CBO.

OTaeneHue MPUHANO pelleHUe NMOBTOPHO NPOBECTU OAAroTBOPUTEAbHYHO aKuuio UM obpauiaerca ko BcemM uneHam PAH
nopaepXatb 3Ty MHULMWATUBY.




CO3AAHUE POCCUMCKOW MAAT®OPMbI ATPEFALIUUA AAHHbBIX O TEHOMAX
BUPYCOB VGARus AN LEHTPAAUSBOBAHHOIO AHAAUSA AUHAMUKU U
CTPYKTYPbI BbIABAEHHbIX SARS-CoV-2 BAPUAHTOB B CTPAHE

Aaroputm pabotbl ¢ AaHHbIMU Poccumrckon MNaatdopmbl [IMHaMuKa 3a60neBaeMocTH
VGARuUsS noO3BOAIET NPOBOAWUTb KaK oOnepaTtuBHbIM, TaK W 2021-2023 rr.
peTpocneKTUBHbIN 3MUAEMUONOTUYECKUM aHanu3 :
pacnpocTtpaHeHUA reHeTuyeckux BapuaHToB SARS-CoV-2 ¢
yyeToMm BceWn WHPOpMaUMU O TEeHEeTUYECKOM pa3Hoobpasum
Bo3byautens COVID-19 ussectHou B Mupe. Bcero sarpyxeHo e
50753 228 EUT TRvieteRmmziniyiey, 6. (e L5 090 - “ Tt NI
NOAHbI€ TEHOMBDI. [OvHamuka BapuaHtoB SARS-CoV-2 14 7 101316192225 28 31 34 57 40 43 46

K Nhatpopme noakntoueHo 6onee 150 opraHu3auuK. no AByXHeAeNnbHOMY nepuoay
Co3paHue VGARuUs no3BoAuAO obecneunTtb ObICTPbIA AOCTYN AAA
OpPraHoB 3MUAEMMUONOTMYECKONO0 HaA30pa U MNPaAKTUUYECKOro
3A0PaBOOXPAHEHUA K AAHHbBIM O NaHAEMMUYECKUX BUpycax,
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Pecnybnauka benapycb U Pecnybanka ApmeHuUs.

COKpaTUTb BpemMsa Mexay 3abopom 6uonormueckoro marepuana I Ti
BO BCE€X pervoHax cTpaHbl U MNOAYYEHUEM pPEIYALTATOB 1 _
CEKBEHUPOBaHMUA. B R = e
Bepetcs paboTta no paclUMPEHUIO Ha APYrMX Bo3byautenen L = & '
uHpekuun (rematutbl B u C, Bupycbl rpunna A u B, Bupyca _ | :
BETPAHOW OCNbl U AP. a |
B npoekte yuactByloT Poccuitickaa  ®depepauus, - = i EEEESEEHEHEZDEGR iEEEEHNE

LUHWWU annpemuonoruu
(axapemuk PAH Akumku B.I'., k.6.H. Xacm3oB K.®., k.x.H. YepkawmuHa A.C. n ap.



NEPO®Y3UOHHbIE METOAbI U TEXHOAOTUA AAAA OBECTIEYEHUA
TPAHCMNAAHTALMU XXUBHEHHO BAXXHbIX OPFTAHOB Y AETEU U B3POCAbIX

Co3paHa TexHonora nepdysuu BHe
opraHusma (ex Vivo) AOHOPCKUX AErKux,
NO3BOAAIOLLAA HE TOAbKO COXPaHATb, HO U

peabUAUTUPOBATL AOHOPCKWUW OpraH AAf “ABK-H» —  epuiinos npoussodcmeo,
*AuameTp 34 Mm. KNUHUvYecKoe npumMeHeHue

TpaHcnAaHTauuMu.  Co3paHbl  OTeuecT-
BEHHble CUCTeMbl BCMOMOraTeAbHOro
KpoBOOOpalLUeHUa  AAA ABYX3TanHoOM
TpaHCNA@QHTaLUUKM Ccepala y AeTen U
B3POCAbIX. OpUrMHaAbHblE KOHCTPYKLUU
OTeUYeCTBEHHbIX cUCTEM
BCMOMOraTeAbHOro KpoBoobpalleHus
3apeructpupoBaHbl B  ¢dopmMe  ABYX
MEXAYHaPOAHbIX 3afBOK Ha NaTeHThbl.

*Bec 190 rp.

«CTPUM KAPONO»

Tiemonn 28 . cepuiiHoe npouseodcmeo,

Bec 120 rp. Knunu4eckoe npumeHeHue

«AOH-3»
nepBbIA B MUpe Xenyao4vek
cepaua onsa perten

Pa3 pa60Ta HHblE TEXHONOTUU UDIIREB LT 3aKoHYeHb! JOKNUHUYECKUe
:guan;grp 24 mm. ucnbImaHus
obecneuuBatot yBeéAnyeHne AOCTYNMHOCTHU EEHI:
M YUCAQ TPAHCNAAHTaLUW cepAaLd, AErKUx
AA  AeTEW U  B3POCAbIX, YAYULLEHUE
KAMHUYECKUX pe3yAbLTaToB WHHOBaUWOHHbIE TeXHONOrMK ANsA 06ecneyeHns TpaHCMNaHTaLMN XU3HEHHO BaXHbIX OPraHoB

TpaHCNAAHTaAUUKU, MO3BOAAT OTKa3aTbCA OT 5 Y A€TeN U B3pOoChbIX. 5
AOPOrOCTOSLLNX 3PYGEXHBIX AHANOTOB. TEXHONOrMs N30NMPOBaHHON Nepdy3nn AOHOPCKNX NErkuX Ans TPaHCINaHTaLUK: peabunutaumsa LOHOPCKOro opraHa

(cneBa); cucteMbl ANUTENLHOW MeXaHUYeCKOM noadepXKU KpoBooOpalLeHns ana aeten u B3pocnbix (cnpasa)

My6nukauum:

F'otbe C.B. n ap. //BECTHWK TPAHCNNAHTOMOMMM N UCKYCCTBEHHBIX OPraHoB.

HMWL TpaHcnnaHTONorM 1 UCKycCTBeHHbIX opraHos uM. ak. B.U. LLlymakosa MuHsapasa Poccun 5. 24(2):94-101. https://doi.org/10.15825/1995-1191-2022-2-94-101
(akapemuk PAH lNotbe C.B., A.6.H. npodp| UTkMH F.I'I], K.M.H. Mawkos U.B., k.M.H. FpyanHunH H.B. FoTbe C.B.1 7. // BECTHIK TPAHCTITAHTONOTMY 1 1ICKYCCTBEHHBIX OpraHoB.

2021;23(3):82-89. https://doi.org/10.15825/1995-1191-2021-3-82-89




PASPABOTKA U MPOU3BOACTBO METAAMOKOHCTPYKLIUU MPU AEGOPMALIUAX
U TPABMAX MO3BOHOYHUKA Y AETEX PAHHEIO BO3PACTA -
TPAHCINEAUKYAAPHAA CTUHAABHAA CUCTEMA 3,5 mm

BnepBble B Poccuu paspaboraHa
HOBasA OTeYEeCTBEHHAsA METAAAOKOHCTPYKLUS
AN XUPYPrUUYECKOro AeYEeHUsi AeTeW NepBbiX
AET XXU3HU C BPOXAEHHBIMU AedopMaLUAMMU
NO3BOHOYHUKA U TAXXKEABIMU HECTAOGUABHBIMMU
nepenoMamMu TeA NO3BOHKOB.

Ucnonb3oBaHWE CMUHAABHOW CUCTEMDbI
no3sonier Aoctuub 95-100% Koppekuuu
BPOXXAEHHOU AedopmMauUM NO3BOHOUYHUKA,
cTabuan3nMpoBaTtb TOALKO OAWH MO3BOHOYHO-
ABUraTEAbHbIM  CEerMEeHT MNpU  TAXKEAbIX
nepenomMax NO3BOHOYHUKA C HOpMaAU3aLUeEN
CarutTanbHOro U (GPOHTAABHOTO NpoduUAa
NO3BOHOYHOro cTonba.

PaspabotaHHas TEXHONOTUSA He
OKa3blBaeT OTPULATEABHOrO0 BAUSIHUMA Ha
TeMNbl poctTa U O6BEM  ABWXEHUMU

BpoxaeHHbIN Knpockonmos Ha (poHe 3aaHeO0KOBOro
nonyno3BoHka Th1o (D)

Y

Mocne'onepaTtnBHOro

r
: neyeHus =y

THSSHepaumm

Pl

NO3BOHOYHMKa B  Npouecce  pasBUTUA Pa3paboTaHHble MeTannoOKOHCTPYKLMUM U YCTAaHOBOYHbIN MHCTPYMEHTapui
pebéHka. PernctpauvoHnHoe ygoctosepeHue ®CP 2010/06876. Habop nnacTuH, BUHTOB, (hUKCAaTOPOB M MHCTPYMEHTOB AnA
ocTeocuHTesa. [Mponssogutens ¢mpma Meaun-Ypan (r.EkatepuHOypr)

. My6nukauus:
HMWL petckoi TpaBmaTonoruym n optoneamnu um.I".U. TypHepa Munapnpasa Poccui  Byccapuoros C.B. ¢ coasr. // OpToneaus, TpaBMaTomnoms 1 BOCCTaHOBUTENbHAS XUPYprAs

(4n.-kopp. PAH Buccapuonos C.B., k.M.H. KokywuH [1.H., k.M.H. XycauHos H.0.) neTckoro Bospacta. - 2022. - T. 10. - Ne2. - C. 121-128. doi: 10.17816/PTORS100338



PASPABOTKA TAPTETHOIO NMPEMAPATA,
OBAAAAIOLLEFO BbIPAXXEHHOW MPOTUBOOINYXOAEBOM AKTUBHOCTLIO

Co3paHa KoMMbioTEpHAss  Mporpamma

. E Katanutuyeckuit
MOAEAMPOBAHUA  MOAEKYAIPHOW  AMHAMMWKM (KMHa3HbIN)
npouecca CBA3blBaHUA BELLECTB c \ AomeH EGFR
- o AKTUBHasa ob6nactb
6MONOTMUECKON MOANEKYAIPHOM MMULLUEHbIO - O
Buosspuka. Ha ocHoBe pa3paboraHHOM MoasuKHasn "
BUPTYaAbHOU MOAEAU CUHTE3UPOBAHO HOBOE obnacte || 5
s
NPOTUBOONYXOAEBOE LMTOCTaTUUECKoe DbHacE N ~
C

BELLECTBO - MPOU3BOAHOE OKCOMUPUMUAMHA, nepemelLeHus A

. o AVTHAR 3KCNepUuMeHTa/IbHO OH
06/\aAarou.|.ee Bblpa>X€HHOU LUUTOCTAaTUUHECKOU NOATBEPKAEHHOM
AKTUBHOCTbIO, B pe3ynbTare KOTopou NPOTUBOONYXONEBON

aKTUBHOCTbIO o

NMPOUCXOAUT TOPMOXEHME poOCTa MEAAHOMbI =S$—0
B16/F10 (76,2% - 99,9%), uTo CMOCOBCTBYET NiH;

yBeAMueHutro B 1,6 pasa npOAONKUTEABHOCTM
>XU3HU MbilLen AMHuu C57BL/6. HoBhbIi TapreTHbI Npenapat, o6nagarwWwmii BbipaXeHHOM
NPOTMBOONYXONIEBON aKTUBHOCTLIO

Mporpamma BbuoaBpuka NO3BOAUT NMPOU3BOAUTb MOUCK U HaNpPaBAEHHbIM CUMHTE3 TapreTHbIX MPOTUBOOMYXOAEBbIX A€KAPCTBEHHbIX NpenaparoB C
Pa3sAMUHBbIMU MOAEKYAIPHBIMKU MEXaHU3MaMWU AEUCTBUA, a TaKKe MPOrHo3upoBaTb OUMOAOIrMUECKYHD aKTUBHOCTb BELLECTB NMPU UX B3aUMOAEUCTBUMU C
MOAEKYASPHbIMWA MULLEHAMU (peLentopamMmu U Ap.);

MMMoOpTO3aMeLLeHUe U3BECTHbIX 3apybeXxHbIX npenapartoB C BbipaXXE€HHOW NPOTUBOOMNYXOAEBOU AaAKTUBHOCTbIO - OAOKATOPOB peLentopoB
anupepmanbHoro ¢pakropa pocta (EGF-R).

My6nukauus:
HMWL onkonorun Munusppasa Poccum MateHT PO Ne 2763899 C1

(axapemuk PAH Kut O.U. n gp.)



LepebpanbHaa mukpoaHrnonatusa (LMA), T1.e. natonorunyeckoe
U3MEeHEeHUe BellecTBa FOAOBHOr0O MO3ra BCAEACTBUE MOPAXKEHUA MENKUX
apTepuu, ABAAETCA 3HAYUUMOM NMPUUUHOWU KOTHUTUBHBLIX paccTtpoucts (KP),
0COOEHHO Yy AWML, MNOXWUAOFO BO3pacta, a TaKkKe OCHOBHbIM
MoAUbULUpPYEMBIM HAKTOPOM pUCKa Oone3HM AnbureMmepa. KpawuHe
BaXXHOW 3apaued ABASETCA MOUCK UHCTPYMEeHTaAbHbIX 6uomapkepos KP,
onpeaensiioLMX UHAMBUAYAAbHBIA NPOrHO3 NALUEHTOB.

YctaHOBAEHO, yTo npeAMKTopamu pa3BuUTUA LMA
U KOTHUTUBHbIX PACCTPOUCTB ABAAIOTCA:

= 3HayeHue MPT-akcManbHOM

B 3apHecpeAHeM oTaene Mo3oAucToro tena >0,002

" [MpeBbllleHUEe 3HAYEHUA CONb-HYBCTBUTEABHOCTU >8,5 MM/ 4

" NOBbILLIEHWUE OCMOPE3UCTEHTHOCTU 3pUTpoumToB >0,62 abc. ea.

BoiaBAeHHble U3MeHeHua MPT UM 4yyBCTBUTEABHOCTU  KAETOK
ONMpPeAEenstoT HOBble HanpaBAE€HUA WHAUBUAYAAbHbIX NPOGUAAKTUUECKUX
MepPONpPUATUN.

AN OY3um

Hay4HbIn LeHTp HeBponorum
(A.M.H. No6pbiHnHa J1. A., K.M.H. FTamkueBa 3. LU, k.M.H. LlamTnesa K. B.,
K.M.H. KpemHeBa E. U, a.m.H. KpotenkoBa M. B., a.m.H. LLlabanuHa A. A.)

OTKPbITbl HOBbIE BUOMAPKEPDI,
OMNPEAENAIOLLMUE PUCK KOTHATUBHbBIX PACCTPOUCTB

Mo3zonucroe Teno (30Ma minepenua AD)

Fneptome s Cnin V010t Ot [0 1 0me it Ocan
(Peas (peas (PeAs

3 “w' ’

MPT 10808HO10 MOIA € PACNETOM AD  OUeHKE OCMOPEINCTEHTHOCTH IPHTPOUMTOD

AD 8 33M6CPOANEM OTANS MOIOANCTOND A AD 8 33/MECPOANEM OTAGAE MOIOAHCTOND

rona, MPT Siemens Prisma (3 Ta) vena, MPT Siemens Verio (3 Ta)
l - NODICCBIR Ims vt me g | L e R Y S
0,002 (73%; 65%) 0,002 (65%; 66%)
AUC (95% () AUC (95% 1)

0,716 (0,602-0,830) | 0,686 (0,600.0,772)

.
C (e main T Cma o m—

HoBble Guomapkepbl MOTyT MCNONb30BaTLCA ANA UHCTPYMEHTaNbHOW
nepcoHanM3MpoBaHHON AMAarHOCTMKM U NPOrHo3upoBaHua Taxectn KP npu LMA

My6nukauus:
HobpbiHuna J1. A., Magxwuesa 3. L., Wamtnesa K. B. u gp. // XKypHan HeBponorv n
ncuxmatpum um. C. C. KopcakoBa. 2022;122(4):52-60.



OcyuwiecTBAEHO BHEApPEHUE MHHOBALMOHHbIX
opraHocbeperalWuXx METOAUK, KOTOpPble MO3BOAAIOT TOUYHO
NOABECTU HEOOGXOAMMYKO AO03Y HYXHOFO AEKAPCTBEHHOIO
npenapara Ha BHYTPUIAQ3HYIO ONYXOAb - PETUHOOAACTOMY Kak B
COUEeTaHUU C CUCTEMHOM xumuoTepanven (CXT), Tak U B
MOHOpPEeXume.

ObecneyeH OTKa3 OT AMCTAHLMOHHOW AYYEBOW Tepanuu,
CHW)XXEHME YMCAa onepauMu no ypaneHuto raasa - ¢ 40% po
15%; CcHWXeHue BepoOATHOCTM YyTpaTbl OpraHa 3peHus
NauMeHTOM; YMEHbLUEHUE MCUXONOTMYECKOU TpaBMbl ¢ bonee
LUMPOKMM BbiOOpOM npodeccUoHaNbHOU OpUeHTauuu; obLiasn
5-AeTHAA BbKMBaAEeMOCTb yBeAnumMaach ¢ 92% po 98%.

Bo3moxHble cdepbl NPUMEHEHURA: 0GTaAbMOOHKONOIUSA,
OpraHocoxpaHsitoLlLee AeYeHue nNpu peTuHobaacTtome B pamMkax
BbICOKOTEXHOAOTMYHOW MEAULIUHCKOW MOMOLLM.

CUAXT - CeneKTUBHaA UHTpaapTepuanbHas
XUMUOTEpPaANUS;

UBXT - uHTpaBUTpeanbHaA XMMUoTepanusa.

HMWLU onkonoruun um. H.H. BnoxuHa Muusgpasa Poccuu,

HWWU peTckoi oHkonoruu u rematonorum um. ak. PAMH J1.A. [lypHoBa

(axapemuk PAH Monskos B.I'., .M.H. Ywakosa T.J1.)
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LIUPKYAUPYIOLLAA MUKPOPHK MIR-499 KAK NMOTEHUMWAAbHbIN MAPKEP
TMNEPTPO®UYECKON KAPAUOMUONATUMU,
BbISBAHHOU MYTALUAMU B FrEHE MYH7

Mneptpodunueckaa kapauomuonatua (FTKMI) — camoe
pacnpocTpaHeHHOe HacAeACTBEHHOe 3aboneBaHME MUOKappa Co
3HAUUTEeAbHOW FrEHETUUECKOU reTeporeHHOCTbHO.

Bbicokas BapuabenbHOCTb KAMHWYEcKoro TteueHua TKMI wu p <0.0001
HeobxoaMMoOCTb AMPPepeHUManbHOM AWArHOCTUKU CO BTOPUYHOMU [ p=00008
runeptpopven MUOKapAa AEAalOT aKTyaAbHbIM MOUCK HOBbIX 0.004- ~_p=0.0003 '
3pPpeKTMBHbIX bBMOMapKepoB 3aboneBaHuA. ’ | AUC: 0.95

MonHoe npoduAMpoBaHUE PETYAATOPHBLIX HEKOAUPYHOLLMX
MoAneKYyA MUKPOPHK B naasme kposu naumeHToB ¢ FTKMI 1 3p00p0oBbIx
WHAUMBUAOB BbIABMAO 3HAYMMble pa3AMums ypoBHen miR-499-5p.

MpoBepeHHaa BaAMpauuMA NokKasaana, uto nauueHTbl ¢ TKMI,
HocUTEAU MyTauun B reHe MYH7, umenn 6onee BbicOKUE YPOBHU MiR-
499a-5p no cpaBHEHUIO KaK C KOHTPOAbLHOMW FPyNnou, Tak U ¢ APYrMMu
6onbHbIMK TKMI.

Mo AaHHBbIM ROC-aHanu3a, miR-499a-5p okasanacb
BbICOKOCNEUUPUUHbIM  LUUPKYAUpYOWMUM  buomapkepom KM,
BbI3BaHHOW MyTauuMamMu B reHe MYH7: u4yBCTBUTEAbHOCTb M -0.001
cneunduUUHOCTbL coctaBUAU 86% U 91%, COOTBETCTBEHHO.

PesynbTaTthbl BnepBble nokasanu 3pPEKTUBHOCTb
FeHOTUN-OPUEHTUPOBAHHOTO MOAXOAA MPU  MOUCKE OGUOMapKepoB Yposenb miR-499-5p y naumentos ¢ FKMI, ROC-aHanu3 miR-499a-5p ans BbISBNEHNS

FTKMIT; Takne GuomMapkepbl MOTyT UCNOAL30BaTbCA AASl MOCTAHOBKM HOCUTenel NaToreHHbIX BapMaHTOB B Pa3HbIX KM y HocuTenen BapnmaHTOB B reHe
AWArHo3a y 3HauuTeAbHOM YacTu OOALHbIX. reHax MYH7

100

0.0034

50
0.002+

YyBCTBUTENBLHOCTb

0.0014

0. 20
0.000- "%‘ A0 “ 0¥

MYH7+  MYBPC3+ Mpoune KoHTponbHan 0 50 100
NauueHTsl ¢ TKMMN rpynna 1 - CneunduyHOCTL

OTHOCuTEnbHbIM ypoBeHb MiR-499-5p
@
L ]

HMWL kapauonoruun um. ak. E.U. Yazosa MuHagpasa Poccum,
(A.6.H. ®aBoposa 0.0., k.6.H. bBaynuHa H.M. u gp. )



HOBbIW NPENAPAT AAA AUATHOCTUKU 3AOKAYECTBEHHbIX OMYXOAEU LIHC
HA OCHOBE NENTUAA RAS70-RGD

CpenoHerogoBo  nokasatenb  3abONEBAaEMOCTU  3MOKAYeCTBEHHbIMU
OMyxonsMu ronoBHoro mosra u gpyrumu onyxonsmu LUHC coctaensiet 7,08 Ha 100 ¢
000 yenosek. CpenHerofoBoil ypoBEHb cMepTHOCTM coctaenser 4,42 va 100 000 i ¥ ? i
YyesnoBek. MATUNETHAS BbIKMBAEMOCTb MOCNe NOCTAHOBKM AnarHosa Tonbko 35,8%. ”ﬁ/ - C;/ If; x i; é/\f
XUPYpPruyeckoe neveHne OYeHb TpaBMaTWYHO M 4acto Nnbo He 3axBaTbiBAaeT BCE on d
nopaxeHHble yyacTku, nubo noBpexaaeT 3A0POBYK TKaHb W BbI3bIBAET
WHBaNMaU3NPYLLME OCNOXeHHNs. BaxHO BO Bpems onepauuy UMeTb BO3MOXHOCTb
OTNWNYUTb rPaHULYy 340POBOM U MOPAXXEHHOW TKaHM

CuHTE3npoBaH MuUlleHHbiM nentup RAS70-RGD, coctoAawmnn us 17 -
TM aMMWHOKMUCAOT, KOTOpbIM cnocobeH cneuudUYeckUn CBA3bIBATLCA C
6enkom TennoBoro woka Hsp70, KOTOpbiWM, LUMPOKO NpPEeACTaBAEH Ha
NOBEPXHOCTU MeMbpaHbl PaKoBbIX, HO HE 3A0POBbIX KAETKax opraHusma.
MokasaHo, YTo NnenTua, MeYeHHbIn GAYyOpodOpPOM (CBETALLEUCA METKOM)
cneunpuUEecKU HakKanAMBaACA B KAETKaX OMyXOAeW FOAOBHOro Mo3ra no
CPaBHEHUIO C KOHTPOABbHbIMU NenTupamMmu. [enTua MOXXHO UCNOAb30BaTb
BO BpeMs onepauuu, AN TOFO UTOOGbl OTAUUMTD MOPAKEHHYHO OMYXOAbHO
TKaHb OT 3A0POBOM U MUHUMU3UPOBATb YAAAEHUE OMyXOAEBOW Macchl. B
nepcrnekTyBe npenapar MOXET CcTaTb TEepPaHOCTUUYECKOU nNapow
(McnoAb30BaTbCA U ANl AEUEHUS, U AN AUATHOCTUKU, ECAU COEAUHUTL ero Pe3ynbTaTbl AOKMMHUYECKNX UCCNEAOBaHMIA -

C LUMTOTOKCMUYECKUM NpenapaTom). HaKonneHue nenTuaa B TKaHW ONyXOMM, IPUBMTON
3KCMePUMEHTaNLHOMY KUBOTHOMY

HMWL kapavonorun um. B.A. AnmasoBa Mun3apasa Poccum
(akapemuk PAH LUnsxTo E.B., .6.H. WeByoB M.A., 4.M.H. CamouepHbIx K.A.)



Tybepkyne3 Aerkux - couuanbHO-3Hauumoe 3aboneBaHue, Bbi3biBaeMoe
Mukobakrepuamm tybepkynesa (M. tuberculosis).

YcTaHOBAEHO, UTO aKTUBHOCTb MYALTUAEKAPCTBEHHOrO TpaHcnoptepa P-gp cHWxaeTt
30 PEKTUBHOCTb OAHOI0 U3 AYULLUX NPOTUBOTYOEPKYAE3HbIX NpenapaToB pubamMmnuumHa.

Pa3pabotaH M npoTecTMpoBaH HOBbLIX MNpenapar Ha OCHOBe puUbamMNUUMHA,
WHKanCyAMpOBaHHOIO B HAHOYACTULLbl NOAMMEPA MOAOUYHOWU KUCAOTDI (RIF-PLLA
NPs).

BblfABAEHbI LLEHHbIE TepaneBTUUECKME CBOUCTBA HOBOW popMbl pudbamMnuLMHa:

HETOKCUUYEH ANA KAETOK YEeNOBEKa;

aKTuBupyert daroumros, yTo cnocobcTByet WHIrMGUpPOBaAHUIO
MYABTUAEKAPCTBEHHOro  TpaHcnoptepa P-gp U 30PEKTUBHOMY  YHUUTOXXEHUIO
BO36OyAUTENS.

HoBbiK npenapat pubamnuumuHa npepHasHayeH AAA NOBbIEHUA 3G PEeKTUBHOCTH
AeUeHUsn TybepKynesa, A€MOHCTPUPYET aKTYaAbHOCTb U MNEPCNEKTUBHOCTb CO3AAHUA
WHKanCcyAupoBaHHbIX NPOTUBOTYOEPKYAE3HbIX NpenapaToB - akTMBaTopoB ¢parouuTosa.

LIHUU Ty6epkynesa My6nukaumu:

PASPABOTAHA HOBASAA 99®PEKTUBHAA ®OPMA
NMPOTUBOTYBEPKYAE3HOIO NPEMNAPATA PUOAMITULUUHA

M. tuberculosis

@ PudamnuumH

noaumep

<= MONOYHOM
KMCNOTbI
(PLLA)

AkTuBaumsa arounTosa B Makpodparax npu
pencteun RIF-PLLA NPs

(a.6.H. EpoxuHa M.B., MaBno.a E.H., m.H.c. TapacoBa E.K., 4.6.H. llenexa J1.H., Epoxu+a M.B. v ap. // BectHuk Mockosckoro yHusepcuteTa. Cepus 16: bronorus,
uneH-kopp. PAH, a.M.H., npocheccop Aprewos A.J.) n3patenbcTeo, 2022, Tom 77, Ne 3, ¢. 166-172



dubpoaucnnaasua occupuumpylowaa nporpeccupyrowana (POM) -
yAbTpapeaKoe reHeTuyecKkoe 3aboneBaHue, XapaKrepu3ytoLieecs
HEKOHTPOAUPYEMBIM  OCTEOreHe3oM ¢ ob6pa3oBaHMEM  MHOXXECTBEHHbIX
reTepoTonUUYECKMUX OCCUPUKATOB B MATKUX TKAHAX.

BnepBblie B mupe U PoccunM MOAyYEH OMbIT NPUMEHEHUA CENEKTUBHOIO
UHrubutopa sHyc-kuHas (JAK) - topauutnHmuba ana neuenusa OOIM y petem.
MpumeHeHne TOodauuTMHMba y 19 peten ¢ OOIMN NO3BOAMAO AOCTUIHYTb
NPaKTUYECKU NMOAHOIO NMOAABAEHUA AOKAAbHOW aKTUBHOCTM B obAaacTu ouaros,
npeKpalwieHue rnpuemMa TFAIOKOPTUKOMAOB Y BceX 9 nauMeHTOB, WMEBLUMUX
BbIPa)X€HHYKO «CTEPOUAO3aBUCUMOCTb», YAYUYLUEHUE TMOABUXXHOCTU KPYMHbIX
CYCTaBOB U LUEWHOro OTAeAa MO3BOHOYHUKA MPU OTCYTCTBUU HEXeAaTeAbHbIX
peakuun. ¥ 9 nauueHToB, MOABEPrLUMXCA MNOBTOPHOMY WMHCTPYMEHTaAbHOMY
obcnepoBaHUIO,  HabAaopanacb  3HAUUMTEAbHAs  perpeccuss  aKTUBHOCTH
nopa)xeHuA cyctaBoB no AaHHbIM MPT. Y 15 n3 19 naumeHTOB Ha $OHe Tepanuu
TodaUUTUHMOOM KOAMUECTBO «BCMblEK» 3aborneBaHUA CHU3UNOCb B CPEAHEM C
7 (ot 2 p0 12) po 0-1.

MonyueHHble pe3yAbTaTbl CBUAETEALCTBYIOT O BO3MOXHOCTU NMPUMEHEHUS
TopauutuHMb6a AAA  TapretHoro AedyeHua OO ¢ UeAbl0  TOPMOXEHUSA
nporpeccupoBaHus KAMHUYECKUX NPosABAEHUH AAHHOTO TAXKENOro
reHeTMyeckoro 3aboneBaHus.

HWW pesmatonorum um. B.A. HacoHoBou
(4n.-kop. PAH Jluna A.M., k.M.H. Hukuwuna U.MM., m.H.c. MaTkaBa B.I")

NEPBbIX B POCCUU U MUPE ONbIT NPUMEHEHUA UHTUBUTOPOB AHYC-KUHA3
B AEMEHUH ®UBPOAUCTINASUX OCCUDULIUPYIOLLIEM NPOTPECCUPYIOLLIEN

YHUKanbHbIA ONbIT NPUMEHEHUA UHTMOUTOPOB IHYC-KWHA3 B NTEYEHUU
occucmumpyollen nporpeccupyrolien pubpoamcnnasum



ANOOEPEHLUUPOBOYHAA TEPANUA -
HOBbIU NOAXOA K AEMEHUIO TAMOMbI FTOAOBHOIO MO3TrA YEAOBEKA

Ha AaHHbIM MOMEHT He cylecTByeT 3¢¢(3KTMBHOFO cnocoba AeueHus \C‘)@l‘{; R CXeMa aHBhEpEHLIPOOUHOT
AMOMbI MO3ra yenoBeka. [MpUHUMNUAABHO HOBbIM NMOAXOA K A€YEHUIO TAUOMbI C e Cr @) S Tepanuy», 0CHoBaHHoV Ha
(«anddepeHuMpoBOUYHAA Tepanus») OCHOBaAH Ha LUTOCTAaTUUECKOM BO3AEUCTBUU ~ e L™ t — ynpaBneHun AnthhepeHLpoBKoN
Ha OMYXOAEBble KAETKW HanpaBA€HHO CO3AaHHOW Monekyabl (AHK-antamep \re T . :i;pﬁgggéomgﬁf;”:;eﬂ':)':em“e“a
(bi(AID-1-T)) B KOMOWHAUMKM C MOAEKYAAMU-UHAYKTOPaMU, YNpaBAAOLMMHU \ v,-“.:, ' B COCTOSHME, YTO MPUBOLUT K
KackapamMu HeuporeHe3sa (SB431542, LDN-193189, Purmorphamine, BDNF). Ta@ e T emeseapon 6rokupoBaHmio ux aeneHns
Mpy BpEMEHHOM TOPMOXEHUU AENEHUSI OMYXONEBbLIX KAETOK NOCAE BO3AEUCTBUSA Swe

antTamepa, MOAEKYAbI-MHAYKTOPbl CnNoco6Hbl HanpaBuTb AUbPEepeHLUPOBKY
KAETOK ONyXOAU B 3penoe COCTOAHMe, MNpeKpalwiaa npoaudepauuo no
onyxoneBomy Tuny. NMpu 3TOM, 60ABLUMHCTBO OMYXOAEBbIX KAETOK MOCAE TaKoro
BO3AEMCTBUA NorMbatot no anonToTMUECKOMY NMYTU, @ HENOrMbLune onyxoneBbie
KAETKU TEepAT CBOK 3AOKAUYECTBEHHOCTb U AUdPEepeHUUpYTCA B 3penoe

KombuHauus [JHK-antamepa u
SB431542, LDN-193189, PRM,
BDNF 6nokupyet genexve
OMyXOneBbIX KNETOK rMUOM
nauwmenTos (Il n IV ctenexb
31I0Ka4eCTBEHHOCTY) U OHM TEpPSIOT

coctosaHue. AuddepeHuUpoBOoUHaA Tepanua aPpPeKTUBHA U AAA ONMYXOAEBbIX KOOSR e 3M10Ka4ECTBEHHOCTb
CTBOAOBbIX KAE€TOK IMAMOMbI, YCTOUUUBBIX K XUMUOTEPANUU U AYYEBOU TEPATNUM. PR, BONF
MpeapnoXXEeHHbIM MOAXOA MOXET KapAWHAAbHO WM3MEHUTb NyTb Tepanuu ‘ , Bosmei
’ > P + £ » . o3geuncTsue
FAMOMbI, MPUBOAA K OCTAHOBKE pOCTa ONMYXOAU U anonTo3y KAETOK 6€3 HeKpo30B : ym Y 2 T

U peuupuBoB. AuddpepeHUuMpoBoUHaa Tepanua pa3pabaTbiBaeTca AN A€UEHUSA
TAMOM Pa3HOW CTEMEHU 3NOKAYECTBEHHOCTWU. [pU yCneLHOCTU MCCAEAOBaHUM
BO3MOXHa paspaboTka aHanOrMYHOro MpUHUMNA AAA APYTUX  TUMNOB
3A\OKauYeCTBEHHbIX OMYXOAEH.

MONHOCTbIO 6rokupyeT nubo
CYLLECTBEHHO CHIXAET pasBuUTHe
rnuobnacTomel (MoAenb TkaHeBoM
rnuobnactomel 101/8 Ha kpbice)

KOHTPOAb onbIT

HMWL, Heiipoxupyprum um. ak. H.H. Bypaexko, UBHL n H® PAH, MI'Y um. M.B. llomoHocoBa My6nukaumu: .
(8.6.H. npoch.PAH Maenoga I'.B., KonecHukosa B., k.06.H. CamonneHkoBa H., ipo3a C., k.6.H. Pavlova G. et al. // Front Oncol. 2022 Apr 28; 12:880740. doi:
PesuwmH A.B., LLlamagbikoBa k., akagemuk PAH Ycaues [.10., a.x.H. Konbinos A.M.) 10.3389/fonc.2022.880740.



PASPABOTKA TEXHOAOTUU CNACEHWUA )XUSHU U KOHEYHOCTEM
PAHEHbIX U MOCTPAAABLLUUX C TAXKEABIMU NOBPEXXAEHUAMU
YXUBOTA, TASA, KOHEYHOCTEMN

U3yueHa 3¢pPpeKTUBHOCTb Fepq,y_wo“aﬂ
pa3paboTaHHOM reMocTaTMuyeckou / \ MalMHa
NEHOMOAUYPETAHOBOU  KOMMNO3ULUMU 3abop kpoew vz BB —_37 \
AN OCTAHOBKU MPOAONAKAKOLLLErocs }" Bosopar < iNEH
BHYTPUOPIOLLHOTO KPOBOTEYEHUA M / 366A
OLEHKY BO3MOXHOCTU MNPUMEHEHUA /

mMeToAa 3KCTPaAKOPMNOPaNbHOM
nepédysun kKoHeuHoctu (IAMK) npu ee

o = ﬁi,
TAXKEAOW UWeMUU. AONOAHUTEAbHO Y Q
obe 3T TEXHOAOrMMU ObIAM YyCneLwHO OKeureHarop 2

anpobupoBaHbl B ) XOA€ BOEHHO- Cxema aKkTUBHOI nepdy3un
MEAULIMHCKUX YYeHUU «Oyar-2022», KOHEYHOCTU MpU HEMOJIHOM OTpPbIBE

OkcureHatop

Mep¢ysnoHHasn
MallKHa

3a6op kposu 13 6B

BosepaT kpoBu B BA

Bz nepdysnoHHOIo KOHTYpa B
3KCMEPUMEHTe Ha OBLaxX

U3yyueHa 3dpdekTUBHOCTb pa3paboTaHHOW TreMOCTaTUUYECKOM MNEeHOMOAMYPETAaHOBOM KOMMO3ULMU AN OCTaHOBKM NPOAONAKAMOLLErocs
BHYTPUOPIOLLHOINO KPOBOTEUYEHUA U OLLEHKY BO3MOXHOCTU NMPUMEHEHUA METoAa 3KCTpakKopnopaAbHOW nepdy3un koHeuHocTu (AMK) npu ee TaXEAOU
UwemMuu. AONOAHUTEABHO 06€ 3TU TEXHOAOTUU ObIAM yCneLwHo anpobupoBaHbl B X0A€ BOEHHO-MEAULIMHCKUX YYeHUH «Ouar-2022»,

BnepBblie B Mupe atoT MmeToa MK npumeHeH B opMUPOBaHUU KOHTYPa 3KCTPaKopnopaAbHOM MeMOpPaHHOW OKCUreHaLuUu, MOAKAIOUAEMOrO BHE
30Hbl NOBPEXAEHUA MarucTparbHOM apTepuu U NO3BOAAIOLLENO HArHeTaTb KPOBb B ULLIEMWU3UPOBAHHYIO KOHEYHOCTb U3 AOOOW MarucTpanbHOW BEHbI
HUXHEW UAU BEPXHEN NOAOBUHbI TYAOBULLLA A0 MOMEHTA OKOHYATeAbHOIr0 BOCCTAHOBAEHUA KPOBOTOKA.

Pa3paboTraHHble TEXHOAOTMU NEPCNEKTUBHbI AAA BHEAPEHUA B aATOPUTMbl OKa3aHWUSA NMOMOLLU paHeHbIM U NocTpapaBLLIMM MUPHOTO U BOEHHOIO
BPEMEHHU, B TOM YUCAE NMPU OKa3aHUU AOTOCNIUTAAbHOW MOMOLLIU.

BoeHHO-MeauumHcKan akapemus um. C.M. KupoBa
(a.M.H. PeBaB.A., a.M.H. CamoxBanos U.M., a.m.H. npoc. Baganos B.W.)






HOBbI BUODYHTULIUA PUSODAUT

Co3paH HOBbIM MUKPOOUONOTMUECKUU
npenapar 6UodyHrnumA PU30DAMT,
npepHasHauyeHHbl AnA GUMoAOrMUECKOU
3alUTbl KapTodena oT PU3OKTOHUO3A.

B NPOU3BOACTBEHHbIX onbliTax,
NPOBEAEHHbIX B YCAOBUAX /N€HUHIPaAACKOU
obnactM, npubaBka ypoxaa KAyOHeH
Kaptodpena copta YapouT K KOHTpoAto be3
MCNOAb30BAHUA  XMMMUUYECKUX  CpPEeACTB
3awmTtbl coctaBuna 7,95 1/ra (39%), a B
cXxeme MpoU3BOACTBEHHOro onbita - 10,63
T/ra (60%). Mo wurtoram WMcNbITAaHUU
PU3ODAUT pexkomeHAOBaH B KavecTBe
npoTpaBUTeNa ANA npeAoTBpaLLEHUA
NOYBEHHOM UHOEKLMUM, Bbl3blIBa€MOM
dutonaroreHom Rhizoctonia solani. Uapowr | Swerh owrpons

(';l'\ I oo Daveney

Bnusiuue npenapata PU3O®ANT Ha chopmupoBaHme knybHel kapTodens )
(1 - YMCTBIN KOHTPONb, 2 - XMMUYECKUIA KOHTPONb, 3 — XUMUYECKUIA KOHTponb + PUSOPAUT)

BHUU cenbckoxo3ancTBEHHON METEOPOSIOrM
(k.0.H. YeboTapb B.K., k.6.H. 3annaTtkuH A.H., KeneiHnukosa O.B.,
baraHoBa M.E., banawes H.A.)



— Copt o3umon msarkon nweHuybl BOCTOK-

% A KOpOTKOCTEDENbHBIN, CPEAHECTENBI.

b .. YpoxainHocTb no 13 1/ra. ConepxaHue
knenkoBuHbI 40 30,0%. YcToinums K Bypon u
KENTOW BMAAM PXXaBUWHbI, MyYHUCTON poce,
(by3apunosy konoca u 3epHa. 3aCyxoyCTOMYMBOCTb
W )XapOCTOMKOCTb COPTa NOBbILEHHbIE, 3UMO-
MOPO30CTONKOCTb CPEaHSS.

HauunoHanbHbiv ueHTp 3epHa um. .11, JlykbaHeHko

S wu Coprt nopaconHe4nnka Koncyn — panHecnensin,
~ @ ;3 KoHanTepckuin. OTNMYaeTCs BbICOKOM
g e *‘1‘ NPOAYKTUBHOCTLIO, MOBbILEHHLIM YPOBHEM
A &a aBTO(hEPTUNBLHOCTY 1 3aPa3sKX0OBLIHOCIIMBOCTLH.
.+ BereTauuoHHbIn nepuog — 93 cyToK. YpoxanHocTb B
) ‘@ cpeaHem 3a Tpu roga — 3,30 T/ra, Macnn4HoCTb —
4 46,5%, macca 1000 cemsiH — 140 .

®HL «BHUWN macnuyHbix kynbTyp um B.C. MycTtoBoiTa»
A.6.H. femypuH A.H. v gp.

aK. PAH PomaHeHko A.A., ak. PAH becnanosa J1.A. u ap.

HOBbIE COPTA U TUBPUADI B PACTEHUEBOACTBE

CopTt kapTodensa CamopoaoK — cpegHeEpPaHHNN,
CTOOBbIV AN15 AMETUYECKOrO NUTaHMS.
BbicokoypoxaiHblin — 0o 50 1/ra. Kny6Hu npu Bapke
cpefHepacchinyaTble, He TEMHeLME. JIeXKOCTb
xopowas. CopT obrnagaeTt yCTOMYMBOCTLIO K paky 1
HemaToze, BUPYCHbIM 60ne3HsM 1 utodhTopoay.
XOpoLo nepeHocHT xapy 1 3acyxy. CopT npegnaraetcs
Ons Bo3aenbiBaHus B LieHTpansHom pervioHe PO.

®UL kapTocpens um. A.l'. Ilopxa
K.C.-X.H. AnweB X.X., K.c.-X.H. lanTtoBa H.A.u gp.

- Tmbpuabi kykypy3bl Mpectk PAO 500-
CpenHeno3gHum (Nepuog BCXOabl-LBETEHWE noyaTka —

B C LieMnblo NPOM3BOACTBA 38pHa 1 CUnoca. YCTONYMB K
NPVUKOPHEBOMY MOMNEraHu1Io 1 NMOMKOCTU CTEONS HMXe
% 1oyaTka npu NepecToe 1 NopaxeHuo Ny3bipyaToil

7 2 T1/ra, 4To Ha 1 ,3 T/ra Bblle cTaHaapTa Mawyk 480

BHUU kykypysbl
ak. PAH Cotyenko B.C. u gp.



BakumHa npotTMB MHQEKUMOHHOro aTtpodnyeckoro
pUHMTA W nacTtepennesa CBMHEN WHAKTUBUPOBaHHas.
BakuuHa obecneunBaeTt NPOAOIKUTESbHBIN "
HaNPSKEHHbIN  UMMYHWUTET Y BaKUWHUPOBAHHbIX CBUHEN
NPOTMB  MHMEKUMOHHOrO  aTpodMyeckoro  puHUTa U
nactepennesa. Cnocob nonyyeHns BakUMHbI 0becneynBaeT
ee CO3aHune C NOBbILEHHOW CTAOUMBHOCTBI, AHTUTEHHOW U
WMMYHOTEHHOW aKTUBHOCTBIO.

[TpegHasHayeHa ansa Mcnonb3oBaHus
BETEPUHAPHBLIMU CreLmanucTaMm Ha

CBWUHOKOMIMJIEKCAX N CBMHOBOAYECKNX - \_‘ -

X034MCTBaX Ans crneumguyeckomn
NPOUNAKTUKN MHAPEKLMOHHBIX
NaTosIOrnN.

300TEXHUA U BETEPUHAPUA

AyTtocekcHasa nopoga Kyp Llapckocenbckas. KpynHasa ntuua
C BbICOKMMW NoKa3aTe1IiM1 CKOPOCTM POCTa, Macchl anLa u
afanTaLMoHHbIMU CBOUCTBaMU. JKiBas Macca Kyp CocTaBnseTr
2,9-3 Kr, NeTyxXn AOCTMratoT XunBoi maccel 3,9-4 kr. Macca au
— 58-61 r. [lpegHasHayeHa onsa NnponsBOACTBa OpraHUYecKnx
NPOOYKTOB NTULEBOACTBA M CO34aHNs MSACHbBIX rMbpuaos Ha
NTULEBOOYECKUNX NPEAnPUATUAX B pasHbIX permoHax Poccuu.

®HL| - BHUW akcnepumeHTanbHol BeTepuHapuu um. K.M. Ckpsoura PUL BHAN xuBoTHOBOACTBa UM. J1.K. DpHCTa

n A.P. KoBanenko PAH
un.-kopp. PAH T'yntokuH A.M. 1 gp. MarteHT Ne 2763991

K.C-X.H. Makaposa A.B., u ap.



UHTEAMEKTYAABHAA CUCTEMA YIMIPABAEHUA KAUMATOM B SAMKHYTbIX
9KO-CUCTEMAX AN CEAEKLUUN U CEMEHOBOACTBA
CEAbCKOXO3AMUCTBEHHbIX KYABTYP

Cuctema npepHasHauyeHa ANA BeAEHUA
CENEKLMOHHOrO npouecca 3epHOBbIX, OBOLLHbIX
M TEXHUUYECKUX KYABTYP B KOHTPOAUPYEMbIX
YCAOBUSIX OKpyXawlwen cpeabl. Bkatouaer
AATUUKU AAA KOHTPOAA  GU3UOAOTMUECKOTO
COCTOSIHUA pacTeHMU ¢ obpaTHOM CBA3bLIO NO
)XU3HEHHO Ba)XXHbIM MapameTpam, KOHTPOAA U
ynpaBAEHUS MUKPOKAMMATUYECKUMMU
dakropamum KAMMaTepMOCBETOKaMepbl.
Cuctema NO3BOAAIET YCKOPUTb CENEKLMOHHbIN
npouecc B 1,52 pasa M4 NOBbICUTb
KOHKYPEHTOCNOoCO6HOCTb NPOM3BOACTBA
OTeYEeCTBEHHbIX CEMSH. YnpaBaeHue
3aMKHYTOM  3KOCUCTEMOM  OCYLLUECTBAAETCSH
yepe3 CEHCOPHYKD MNaHeAb C WUHTYUTUBHO
NOHATHbIM  rpadUyecKuMm  oTobpaxeHuem
peXumoB paboThl. PekomeHayetcsa K
NPUMEHEHUIO B CENEKLMOHHbIX LEHTpax M
3KCTPEMAAbHbIX KAMMATUUYECKUX YCAOBUAX.

KaMepa MCKYCCTBEHHOrO Knumarta

(®epepanbHbIf HaYYHbIW arpovHXeHepHbIN LeHTp BUM MaTeHTbL:
(axapemuk PAH U3mannos A.10., akapemuk PAH [lopoxos A.C.) NoNe 2022611267, 2022611514, 2022611069, 2780199.






