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3AKJITOYEHHE
demepanbHOro TOCY JAPCTBEHHOT0 OFO/PKETHOTO YIPEKICHAS HAy K1 HHCTATYTa aBTOMAaTHKA
¥ snexTpomerpur CHOUPCKOro OTeNeH s POCCHUCKON aKaNeMun Hayk

(MABD CO PAH)

Juccepranust «Pa3BUTHE CIEKTPOCKOIMH PacCESHU MamnpenpiiramMa-bpainosHa Uit
GHONOrMYEeCKH 3HAYMMBIX MATEPHANOBY BHIIONHEHA B Jaboparopud «CIEKTPOCKOIMH

koHeHCHpoBaHHbIX cpeny» (Ne 04) MAuD CO PAH.

B repro;I HOATOTOBKH JUCCEPTAIlME CORcKaTenb JloOpbHInHa EnuzaBeta AnexcanIpoBHa
paborama B MAuD CO PAH B JIODKHOCTH H.0. HHKEHEPA-MCCICHOBATCNA M HIKCHCPA-
eI IOBATENIA, 4 TAKXKe IPOXoIHna obydenue B acnupantype MAnD CO PAH B mepuos 2023 r.

110 HACTOAIIEC BPEMHI.

B 2023 T. OKOHUMNA MarucTparypy Gusmdeckoro axynprera HoBocubupckoro

roCyJapCTBEHHOTO YHUBEPCUTETA II0 HAIPABICHHIO IOATOTOBKH 03.04.02 «®uszuka».

CrpaBKa 0 cade KaHaunaTckux sKk3amenos Ne 26/4 BeLiaHa 23 MIOHA 2026 r. MAud CO

PAH.

HayuHBI# pyKOBOIUTEINb - JOKTOP (HU3MKO-MaTEMaTHYECKUX HayK Cyposues Hukomnai
BIagiMHEpOBHY, TIIABHBINA HayYHBIA COTPYIHHUK ¥ 3aBEIyOIUMT naboparopueit « CIIeKTpOCKOTIHS

KoHIeHcupoBaHHbIX cpeny» (Ne 04) MAuD CO PAH.

JTuccepramus «Pa3sBUTHE CIEKTPOCKOIMM paccesHus Manenbiurama-bprimosna it
GHOMOrMYECKH 3HAYMMBIX MATEPHANoBy ObUIAa paccMOTpeHa Ha 00benuHeHHOM cemunape YHI]
KpanroBas Ontuka u VMHQpOpPMAIMOHHBIE TEXHOTIOTMH M CHCTEMBI MIHCTHTYTa aBTOMATHUKK M

snexrpomerpun CO PAH 18 urons 2026 rona.



PAH

Ha CEMUHAapeE MpUCyTCTBOBAIIN:

IHamarus Anatonuii Muxaimosud, 1.¢.-M.H., akageMuk PAH, mpodeccop, MAuD CO

babun Cepreit Anekceesud, a.¢.-M.H., akagemuk PAH, TAuD CO PAH
Cyposues Huxomnait Bnagumuposud, a.¢.-M.H., wi.kopp. PAH, UAuD CO PAH
IlomueunoB Esrenuit Banumosuy, 1.¢.-M.H., wi.kopp. PAH, MAuD CO PAH
Kabmnykos Cepreit Banoswuy, 11.¢.-M.H., mpodeccop PAH, NAuD CO PAH
[MTorarypxun Oner Mocudosuy, 1.1.H., mpodeccop, MUAuD CO PAH
Yepkacora Omnpra [laBnorHa, 1.6.1H., MAuD CO PAH

OpymuH Jleonun Jlazapesuy, 1.¢.-M.H., UAuD CO PAH

Crypman bopuc Uixakosud, a.¢.-m.H., UAuD CO PAH

Jlo6au VBan Anekcannpoud, K.¢.-M.H., UAuD CO PAH

Anononckuit Anexcanap Anatonsesud, K.¢.-m.H., UAuD CO PAH
Hukonaes Hazap Anekcannposuy, k.T.H., MTAuD CO PAH

CumonoB Bukrop Anekcanaposud, kK.¢.-M.H., UAuD CO PAH

Muxkepun Cepreit JIpBosud, k.¢.-M.H., UAuD CO PAH

Txauenko Anuna lOpeeBHa, k.¢.-M.H., MTAuD CO PAH

3e1koBa Banepus AuzpeeBna, K.¢.-M.H., UAuD CO PAH

Oxotpy6 Koncrantun Anekcannposud, K.¢.-M.H., MAuD CO PAH
CoxkonoB Anekcelt Anexkcanaposud, K.¢.-m.H., UAuD CO PAH

Amumes Cepreit Bnagumuposud, x.¢.-m.H., UAuD CO PAH

3aitnieBa Mpuna Baneprerna, x.¢.-M.H., UAuD CO PAH

AHIBITIH Banepnﬁ Jmutpuesny, k.¢.-M.H., UAuD CO PAH

Benaii Oner Bnagumuposuy, x.¢.-m.H., UAu3 CO PAH

bepesa Anekceit Cepreesuy, 1TAuD CO PAH

ITeBuenko Onecsg Hukomaesna, MAuD CO PAH

Jlaktnonora Anna Baneprena, MUAuD CO PAH

Owmensuenko Anactacus Hukonaesna, MAuD CO PAH

Kamupuna Exatepuna Koncrantunosna, UAuD CO PAH

ITo pe3yJibTaTaM PaCCMOTPCHUA JUCCCPTALIUU IIPHUHATO CIICAYIOUICC 3aKIIFOUCHUC!



AKTyaJIbHOCTb paboThI

CHeKTpOCKOIHS PacCesHu Manensmrama-bpummossa (PMB) sBisercs METO/IUKOM,
OCHOBAHHOM HA SBJEHHH HEYIpYTOrO pPAacCesHHMs CBETa, KOTOpad IO3BOIACT OJTy YU Th
pH(GOPMAIMIO O BA3KOYNPYIHX CBOMCTBAX MaTepHalos, B YaCTHOCTA O CKOPOCTH 3ByKa U O
BeTMUIMHE IPOAOIBLHOTO YIPYTOro MOyJIA B THTarepioBoM 1acTOTHOM Jara3oHe.

OcobeHHOCTh JAHHOTO METOJa 3aKI0YaeTCcsd B BO3MOMKHOCTH OECKOHTaKTHBIM M
HEMHBA3UBHBIM OIITHYECKMM METOAOM HCCIIENI0BaTh BI3KOYIPYTHE cBOMcTBAa OMOJIOTHIECCKUAX
pacTBOpOB, MeMOpaH W TKaHEH. Vipyrue CBOMCTBA TaKMX CHCTEM HIDAIOT BaXHYIO pOIb B
CTaBUIBHOCTH 1 (QYHKIHOHAIBHOCTH KIIETOK, TKAHEH 1 OPratoB, KOTOPBIC MOTYT HU3MEHATHCS IIPU
pasBUTUM TIATONOTHH. JIyis KOJTMUCCTBEHHOM XapaKTepU3aliid MEXaHHIECKUX CBOHCTB MATKHX
GUOOTMYECKIX Cpel OOBIYHO HCIOJNB3YIOT 3HAYCHHS MOAYIA YIpPYrocTH IOnra. Opmnako
GOMBIIMHECTBO JTOCTYIHBIX METOJOB ISl U3MEPEHUA MOAYIIL FOHra ABIsArOTCS KOHTAKTHBIMH H
MAKpOCKOIIMYECKAMH, ~9TO ~ HAKIA[BBacT — OrpaHMYCHMA HA  HX SKCIIEPAMEHTATIBHO
UCIIOTH30BaHUE.

B mocieHee BpeMsl aKTHBHO DPa3BUBACTCS HANPABJICHHE, CBA3AHHOC C [IPUMEHEHUEM
CTIEKTPOCKOIMH paccestHist Mannenbmrama-bpuiimossa Uil aHamsa MEXAHWYECKIX CBOMCTB
6HOTOrMUCCKHX TKaHel, paccmarpusas PMB  Kak anbTepHaTHBY WM JIOUOJHCHHC K
TPaJMIMOHHEIM METOJaM XapaKTEepU3alvu YIPyTHX CBOWCTB. JIyI JOCTHXKEHMs OTOU IIENH
TpebyeTcsl KOMILIEKCHBIH MOIXO, KOTOPIH O3B0 OB KOPPEKTHO CBA3aTh CKOPOCTH 3BYK4,
ompenensemyto Merogom PMB, ¢ BKIIaoM pasiuiHBIX KOMIIOHCHT OUOJIOTMYECKUX TKaHEH U
PacTBOPOB, CTPYKTYPHBIME U MCXaHUIECKUMHU XapaKTePUCTHKAMA TKaHeH.

IIpefcTapieHHas [UcCCepTalMOHHas paboTa HampaBlCHA HA PA3BUTHC CIIEKTPOCKOIIAHA
paccesHus ManenpiuTaMa-bpuiiooHa B IPUMEHEHUH K HCCIICTIOBAHMIO OHMOJIOTUYECKH
3HAYMUMBIX MaTepHaloB. B IpccepTalloHHON padoTe OBLIM PEMIEHBL CIEAYIOIIHIE 3alatn: 1)
YCTAHOBJIEHBI 3aBHCAMOCTH MEXy MOJ0KEHUEM HOHOB B PAIY FodmeiicTepa 1 mapamMeTpamu
cIeKxTpa paccesHus ManaenpmTama-bpuiiosHa 1 CIeKTpaIbHON 1oT0ckl BajeHTHBIX OH-
KOTe6aHMi KOMOUHAIIMOHHOTO PacCesHUs CBETa; 2) OIPEICITICHBI IapaMeTphl CIICKTPa PACCEAHUA
Mannensmtama-bpiirossa  TmaHapHBIX  OmcioeB  GocomumnunoB B IHAPaTHPOBAHHOM
COCTOSHHY B IIHPOKOM jauanasoHe temieparyp ot 90 no 320 K B 3aBHCMMOCTH OT CTPOCHHUA 1
cocraBa (HOcHONUMHUNOB, IPOBEJEHO CPABHEHHE IOTYYCHHBIX JAHHBIX C Ppe3ylbTaTaMu
M3MepeHHi BEICIEHHBIX MEMOPaH 3pUTPOLMTOB; 3) IPOBENEHO CPABHEHUE MEXK/TY TIPOJOJIBHBIM
TUTarepLOBbIM MOJYJIEM, OIPEEISIEMBIM U3 CIIEKTPOB PACCESHIS Mamngensirama- bprnmooHa,
u moxyneM FOHTa, TONyYCHHBIM M3 MEXAHWIECKHX WCIBITAHWH HA PACTKCHHUE, AT TKaHeH

Oblubell ApeMHOM BEHBI U IIEpMKapa Ha PasHbIX dTamax IPEUMILIAHTAIIHOHHOK 00paboTKH



TKaHed; 4) OmpeneNeHo BIUSHHE BOABI HA CIEKTP PACCESHUS MaH,I[eHLmTaMa-BpHHH}OBHé.'
BBICOKOTH/IDATHPOBAHHBIX MaTepuajioB Ha IIPEUMEpPE OENKOB, KOTOPLIE IIPH HEM3MEHHOM
XHMHWYECKOM COCTaBE M COJCPKAHMHM BOJBl MOTYT IPEICTABIATH COO0H OO KHUIKOCTH C
Hy7neBbIM MoxyneM FOmra, mu6o, mocie HeHATypaluu, yIpyTHi CHAPOTENs C MonyneMm FOura

OKOJIO €THHHILl KHJIOIIaCKalb.

JInaHoe Y4yactTHe COUCKaTe/d

B Xoze BeIIONHEHNS MuccepTAMOHHON paboTs! JloGpeiauHa E.A. mprHmMana akTuBHOE
Y9acTHC B IOCTAHOBKE 3a/1a4, IPOBE/ICHUH SKCIIEPUMEHTOB, aHAIU3E 1 00CY K IEHHH PE3YIBTATOB,
a TakXKe MPE3CHTAIlMK PE3YJIBTATOB Ha HAYYHBIX KOH(EPEHIMIX H 0hOPMIIEHHH Pe3yIbTaToB B
BUJIC HaydHbIX IyOnmukauuid. JloOpemuna E.A. mposBuna ceGs kak KBamu(HIEPOBAHHBIH
CICIHUATHACT, YMEIOIIHI paboTaTh B KOJUIEKTHBE, PEIIATh CIOXKHBIE 3a/[a9H, & TAKKe HPOBOUTH

HCCJICAOBAaHUA Ha BBICOKOM HAYYHOM YPOBHE.

HoBusna

B mucceprauuu moiydeHs! CIIEAYIOIIe HOBEIE HAYYHBIE PE3YIIbTATEL:

1. ObnapyxeHna Koppelsilus Mexay KodQOuIHMEeHTaMH B JIMHEHHOM dicHe
KOHIEHTPALIMOHHBIX 3aBHCHMOCTEH YacTOThl BaleHTHBIX OH-komeOaHWii M KOMILIEKCHOTO
IPOJONBFHOTO MOAYTIS YIPYTOCTH ¢ K03 puuueHtoM Bs3koctr J[xomca-J{oyna. [lokasano, uro
CTETICHD BIMAHKA Pa3IMYHBIX HOHOB Ha TETPAdAPUYECKYIO CTPYKTYPY CETKH BOJOPOJHBIX CBA3EH
BOJIBI HE KOPPENMPYET ¢ Knaccubukamuell HOHOB B TepMHHax Koa(uunenta Jlxonca-Jloyra.

2. 13 ananu3sa criektpos PMB crcTeM HaCHIIEHHBIX i HEHACHIMIEHHEIX (COIEPIKALINX
nBoriabie C=C CBS3HM B LIENOYKAX XUPHBIX KHCIOT) HOCHONUINIOB TOKA3AHO, UTO 3HAUUTEILHAS
9acTh M3MEHEHMM THTarepIioBOTO YIPYroro MOJIyJd B TBEPAOMOAOOHOM remesoil (aze
B3aUMOCBS3aHa C M3MEHEHUAMHU B KOH()OPMAUOHHOM CTPYKType GochonumuIoB.

3. Croextpel  PMB  BbIEneHHBIX MeMOpaH — SPUTPOLMTOB  JEMOHCTPHUPYIOT
TEMIIEPATYPHYIO 3aBUCUMOCTb, XapaKTEPHYIO JUIS MOJEIbHEIX JIMIIHIHBIX OUCIIOER.

4. Crnexrpockorus PMb kxonnmarencomepkammux TKaHei mokasana, 9To IpooIbHEL
YOPYTHHA  MOMYJb  I'HAPAaTUPOBAHHBIX  TKaHeH cmabo  W3MeHseTcs B pe3yJbrare
IPEUMILIAHTAHOHHO®  00paboTku.  I[IpoeMOHCTpHpPOBAH  MOTEHUMAN  IIPUMEHEHHS
CIIEKTPOCKOIUX paccestius ManensinramMa-bpuimosHa K HCCIEI0BAaHUIO GENKOBOIO KapKaca
BBICYIIIEHHOW TKaHHU. Y CTAHOBJIEHO, YTO KOHCEPBAIHS TKAHU B CIIUPTOBBIX PACTBOPAX IIPUBOIUT
K YBEJIHYEHHUIO IIPOJOIBHOIO MOIYJIS YIPYTOCTH KOJUIArCHOBBIX M 3JJaCTUHOBLIX BOJIOKOH.

5. OGnapyxeHo, 4YTO HpH [CHATypalud oOpasioB SUYHOTO O€NKa M BOIHOTO

pacTBopa OBIYBEr0O CHIBOPOTOUHOTO ATEOYMUHA IPYU HEM3MEHHOM YPOBHE THIPATALMY U3MEHEHUS
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HoToskeHust aErE PMB He 0TpakaroT pocTa MaKpOCKOIMIECKOro MOAY LA fOura ot 0 mo 3.5-6

klla.

CremneHb JOCTOBEPHOCTH pe3yJabTaToB

Bce MONyYCHHBIE PE3yJIbTATHI HE IPOTHBOPEUAT M3BECTHBIM HAyHHEIM [IOJTIOKEHUAM U
pesyipTaTaM IpyrHX pabor. Bce HM3MEpCHHA IPOBO/IMIIMCH C HCIOJIB30BAHAEM XOPOIIO
[IPOBEPEHHBIX METOIMK M3MEPEHHH U TOYHBIX puGopoB. Pe3ynpTaTsl paboThl OIyOJIMKOBAHEI B
BeIyIIHX pELEH3UPYEMBIX MHPOBBIX JKypHAIax H IpeJCTABIeHBl Ha MEKIyHApOIHBIX
KOH(EPEHIUAX, YTO CBHUICTENBCTBYCT 06 06GOCHOBAHHOCTM ¥ IOCTOBEPHOCTH CHACTaHHBIX

BBEIBOAOB.

IlpakTHYecKas 3HAYUMOCTD

Pe3yspTaThl, IOIYyYCHHBIC B JIACCEPTAOHHON paboTe, BHOCAT CyILIECTBEHHBIA BKIIaJ B
BRIBICHAE (DAKTOPOB, BIMSIONMX HA I[1aPAaMETPhl CICKTPa PACCCAHHA Mangenpurama-
BpunmosHa. CpaBHHTENBHbBIC HCCIENOBAHUA PASTHIHBIX OMOJIOTHYECKHX 00pasoB HMEIOT
peluaroniee 3Ha9CHIE [UIs KOPPEKTHOrO aHaM3a W MHTEPIpPCTari JIAHHBIX GPUILTIOOHOBCKOTO
SKCIIEPUMEHTA B OMONOTMYECKH 3HAYMMBIX MaTepHasax. Pe3ynbTarhl, IOTyYeHHbIE B paMKax
HacTosmell paGoOTBI, OyDyT IOJIE3Hbl CICIHMAIMCTaM, 3aHAMAIOIMUMCA IpPUMEHEHUEM

CIIEKTPOCKOITUHA PpaCCCAHUA MaHaenmeaMa-BpHnmoaﬂa I OMOMEIUIIMHCKUX 3a1ad.

CooTBeTCTBHE CIIENNHAJTBHOCTH

JuccepranuonHas paboTa BBEIIOJTHEHa B paMKax HayuHo¥ crenuanbHocTH 1.3.6.
«Ornakay. Conepkanue paboTbl COOTBETCTBYET IPOQIIIO CTIENHAIbHOCTH, paboTa MOCBAIICHA
MCCIICTOBAHUIO CIIEKTPOCKOIMH pPaACCEAHUA MagenpoiTaMa—bprinmosHa B MPUMCHEHUH K
6HOMOrMIECKH 3HATHMBIM MaTepUalIaM, & TAKXKe Pa3BUTHIO METOA0B HHTEPIPETALIMY OLTHIECKIX
CIIEKTPOB JUTA XapaKTePH3aIliH BA3KOYIPYTHX CBOMCTB MaTepHalos B TUrareploBOM JIana3oHe
qacToT. PabGoTa COOTBETCTBYET CIIEAYIOMIMM HAalPaBJICHUAM WCCIEeNOBAaHUN  TaclopTa
CIICIIMATBHOCTH

[Tyaxr 5. PasBurHe (U3MIECKHX OCHOB MOJNIEKYJIIPHOM ONTUKH U CIIEKTPOCKOIIHH.
UactoTHas W I[IPOCTPAHCTBEHHAS IUCIEPCHs, MOLIOLICHHE, OTPAXCHHE, IPCIOMICHAC H
paccesnue cBera. OnTHYECKAs aKTHBHOCTD CPEl ¥ CTPYKTYP.

[lyakr 7. WsmydeHue, IOTJIONICHWE | PAacCesHUE CBETa H3O0JIMPOBAHHBIMH u
B3AMMO/IEHCTBYIOIUME aTOMaMH, MOJIEKyJaMH U MOHaMi. QH3MYECKHEe OCHOBBI MPOLCCCOB
TIOMMHECLIEHIIMH U CIIEKTPOCKOIIMIECKUX METOJIOB MCCIIE0BAHNS BEIIECTB. ITonmsapu3alHOHHBIE

SIBJICHHUA.



IonnoTa wH3M0KeHHS MaTepHaJIOB AMCCEPTAlUH B paﬁoTax, Ol'lyﬁJIHKOBaHHLIX

COHUCKaTeJIeM

OcHOBHEBIE pe3ynmbTaTshl paloThl JOKTAIBIBATHCE COMCKATEIEM JIMUHO Ha CIIETYFOIITUX
KOH(EPEHIMAX U CeMUHapax: 58-1 MexryHapogHast Hay4Has CTy/leH4YecKas KoHpeperust (10-
17 anpens 2020, HoBocu6upcek); 59-s1 MesxayHapogaas Hay4yHas CTyJeH4YeCcKass KOH(epeHLns
(12-21 ampens 2021, Hosocubupck); 7-if Ypano-Cubupcknmit cemunap «CHeKTPOCKOIHs
KOMOMHAIMOHHOTO paccesHust cBeTay (23-25 aBrycra 2021, ExarepunOypr); 11-12 Mononexuas
KOHKYpC-KOH(epeHnus «Onrtudeckue M HHOOPMALMOHHBIE TEXHOJIOTHI (11 mosibps 2021,
Hosocubupek); 60-1 MexayHapoguas HaydHas CTyHEHYECKAs koHpepennus (10-20 ampens
2022, Hosocubupck); Poccmiickas KOH(GEPEHIHS W MIKOTA MOJIOIBIX YYEHBIX II0 aKTyaJbHbEIM
npobIieMam CIEKTPOCKOIHH KOMOHHAIIMOHHOTO PacCesHus cBeTa « KOMOMHAIIHOHHOE paccesHue
— 95 siet ucenenosanuity (5-9 urons 2023, HoBocubupcek).

Pesynbrarbl muccepTanuoHHOM paGoTHl MOJPOGHO OTPaXeHBI B 3-X myOIuKanusax B
PCLCH3MPYCMBIX HAyYHBIX XYypPHATAX, HHACKCUPYEMBIX B POCCHHCKMX M MEXKIYHAPOJHBIX 6azax
JAaHHBIX:

1. Dobrynina E. A., Zykova V. A., Adichtchev S. V., Surovtsev N. V. Gigahertz elastic
modulus and OH stretching frequency correlate with Jones—Dole’s B-coefficient in aqueous
solutions of the Hofmeister series / The Journal of Chemical Physics. — 2023. — T. 158. — No.
3. — C. 034504.

2. Dobrynina E. A., Zykova V. A., Surovisev N. V. In-plane and out-of-plane gigahertz
sound velocities of saturated and unsaturated phospholipid bilayers from cryogenic to room
temperatures // Chemistry and Physics of Lipids. — 2023. — T. 256. — C. 105335.

3. Dobrynina E. A., Zykova V. A., Zhuravleva I Y., Kuznetsova E. V., Surovisev N. V.
Brillouin spectroscopy of medically relevant samples of bovine jugular vein and pericardium //
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. — 2024. — T. 321. —
C. 124692.



JluccepraruonHast pabota «PasBuTHe CICKTPOCKOIHMH paccessHEs Manenpmrama-

BpuUrodHA  JUIL  OWMOJIOTMHMECKH — 3HAYMMEIX  MATEpHAloB» Jlo6peiHrHOE ~ Enn3aBeThI

AHGKC&HHPOBHBI PEKOMEHY eTcd K 3alIuTe Ha COUCKAaHHUC yquoﬁ CTEIICHU KaHauaara (bI/IBI/IKO-

MaTEMATHUeCKX HAyK II0 creluansaocTy 1.3.6 (01.04.05) «Onrtukay.

I[Tpencenarens ceMuHapa i Py

. .-M. H., podeccop, akagemuk PAH /A/ W Mlamarus A.M.
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CekpeTrapb ceMHHapa i KpusoHocoB A.A.



