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Hpuna IlerpoBHa UybapeHKo — BeITyCKHUIIA MOCKOBCKOTO (PM3HKO-TEXHUUECKOTO HHCTUTYTA,
OKEaHOJIOT, THAPO(MU3UK, [TIABHBIA HAYYHBIH COTPYIHUK ATIaHTHYECKOTO oTAeIeHns UHcTuTyTa
okeanojyorun uM. I1. I1. upimosa PAH, mokrop (u3nko-mMareMaTn4ecKux Hayk, 3aBEIyrOIIas
Jlaboparopueii pusuku mopsi. Mpuna IlerpoBHa Oblia KpyIHBIM YYCHBIM U 3aMEUaTeIbHBIM
YeJI0OBEKOM, TOCBATUBIIINM BCIO CBOIO )KM3HB OKEaHONOTHH. B ee TOKTOpcKoii AuccepTayu Oblia
Hpe/cTaBieHa HOBast KOHLENIHs (JOPMHUPOBAHHUS XOJIOIHOTO IIPOMEKYTOYHOTO ¢J10s B banTuiickom
Mope. OHa co3/1a1a HOBOE HayYHOE HalpaBlIeHUE U c(hopMHpoBaia meppyio B Poccun HaydHyI0
TPYTITY 110 U3YYSHUIO TUHAMUKH MUKPOIUIAaCTHKA B MOpCcKoi cpexne. Kommektus e€ maboparopum,
COCTOSIBIINI B OCHOBHOM U3 MOJIOBIX COTPYAHUKOB, TOOMIICS 3HAYUMBIX PE3YJIbTaTOB U IPH3HAHUS
B MHPOBOM cooOiectBe. PasHocToponHue natepechl Upunbl [1eTpoBHBI OTpa)keHbI B TPEX
MoHOrpadusx — 1mo (pU3NIECKor JIMMHOJIOTHUH, 10 TOPU3OHTAIBHONW KOHBEKI[MH B MOPSX, MO
BOIIPOCAM THHAMHKH YaCTHIl MUKPOIIIIACTHKA U 3aTPSI3HEHISI MUKPOIIACTUKOM MHpPOBOTO OKeaHa
u bantuiickoro Mopsi, MpUOPEXHBIX BOJI, IUISHKEBBIX U TIOHHBIX 0caakoB. MpuHa [TeTpoBHa ObLTa
APKOH, UHTEPECHOM THYHOCTHIO, 00J1a1ajia TaJJAHTOM PYKOBOAUTENS M YIUTENS.

KuroueBbie cioBa: Jlabopatopust GpU3HKH MOPSI, TOPU3OHTAIBHBIA KOHBEKTHBHBIM
BOJI000OMEH, MOPCKON MUKPOIUIACTHK, MOJICTMPOBAHKE, HATYPHBIN IKCIIEPUMEHT, 1a00paTOPHBIN
skcriepument, MOTU, AO NO PAH

13 nexabps Ha 65-M roxy ot Hac ynuia Mpuna I[letpoBHa YyOGapeHKO — OKEaHOJIOT,
TUAPO(PU3HK, TIIaBHBIN HAYUHBIH COTPYIHUK ATIAHTHYECKOro OTAeNeHHs MIHCTUTYTa OKe-
anonoruu um. I1. [1. lupmosa PAH, noktop dusnko-MmareMaTH4eCKuX HayK, 3aBEAyIOMIAst
Jlaboparopueii puzuku Mops (pucyHok 1). HeBuammebIii HenyT, ¢ KOTOPHIM OHA MYKECTBEHHO
Ooposiack IOYTH MATHAIUATH JIET, HE TIO/IaBast BUY M MPOJOJIKast paboTarh /10 MOCIeTHeH
MMHYThI, OKa3aJICS CUIIBHEE. ..

Wpuna [Terposna poaumnack 28 aBrycta 1961 r. B Kanununrpaze. E€ 1eT¢TBO U IKOJIBHBIE
rofipl MPOILJIM HAa CEBEPE B CEMbE IITYypMaHa-MeTeoposora, kanurasa [l panra 3aliunkosa
ITerpa AnexcanpoBruYa, KOTOPBIH MPOXOANI TaM CITy>K0y U HEOTHOKPATHO 0OecreunBa npo-
BOJIKY KapaBaHOB 110 CeBepHOMY MOPCKOMY ITyTH, HAXOJACh Ha (iarMaHckoM cyiHe. iMeHHO
OT HEro OHA B3sJ1a TEXHUYECKYIO CMEKAJIKy, HEpEIKO MOMOTaBINYIO el B Hay4YHOU padoTe,
U yMEHHUE COCPEIOTOUMTHCS HAa OAHOM JIEJIE, HE pacTpaduBasi CUJIbI BIyCTYyr0. OT MaMBbl, 3aii-
ynkoBoil JIunuu KoHCTaHTUHOBHBI, JIOTOMEAa IUPOKOTo MPOGUIIS AOMIKOIbHBIX, ITKOJbHBIX
U MEIMLIMHCKUX yupexaeHui, pruHa yHacnenosaa TajgaHT TpaMOTHO U SICHO M3J1araTh CBOU
MBICJIH, YTIOPHO JOOMBAThCS 331y MaHHOT'0, @ TAKKE 1ap BECTH JIOMaIlIHEe X03sI1CTBO BCeraa
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Puc. 1 — U. I1. UyGapeHnko B cBoéM paboyem kabunete B AO MO PAH,
r. Kamuaunrpan, 2020 r., (poroapxus AO MO PAH)

Photo 1 — Irina Chubarenko in her office, Kaliningrad, 2020
(archive of AB IO RAS, for the web-site)

¢ pacu€ToM Ha mnepcnekTuBy. B crapmnx knaccax Mpuna yyacTBoBana B OJMMIIMANAX IO
XUMUHU U JPYTUM IpEeaMeTaM, HO J1000Bb K ¢pusnke nodenuna. OHa ¢ OTIMYUEM 3aKOHUYMIIA
mkony Ne 12 r. CeBepomopcka (1978 1.), mapaienbHO YCHEUTHO MPOYYHMBIIUCH B 3a04HOM
(bu3HKO-TeXHUYECKOH 1IKosie MOCKOBCKOTO (pu3nko-TexHuueckoro nHctutyta (MOTH) B
TE€UYEHHE ABYX MOCIEIHUX IIKOJIbHBIX JIET.

Cpa3zy no oxonyanuto mkonsl Mpuna IlerpoBna noctynuina B MOTH, BeiOpaB Ha-
npaBiieHHe 00yuyeHus Ha Kaeipe TepMOruIpoMexaHuKH okeaHa Pakynbrera aspopu3nKu 1
KOCMUYECKHUX HccleioBaHui — 6a30Boit kagenpsl MHcTuTyTa okeanosnoruu uM. [1. I1. up-
moBa PAH (MO PAH). I'ny0okue 3HaHus 1O (U3HKE U MaTeMaTHUKe, a TAKXKe BCECTOPOHHEE
00pa30BaHue 10 OCHOBHBIM HAINPaBJICHUSM OKEAHOJIOTHH, CTAJIU HAAEKHBIM (PyHIaMEHTOM
e€ nanpHeiel MHOroCTOPOHHEN MPOo(heCcCHOHAbHON A TEIbHOCTH.

Emé Oynyuu ctyneHTKOMU, oHa BKJItouniach B padboty MO PAH, uanuuatuBHO cobpaB
TPYNIy CTYJASHTOB JIJIs SKCHenuIuu reoorudeckoro cekropa MO PAH na baiikan (1982 r.).
Kax u Bce cTynenTsl kadeapsl, oHa MPOXOANIa OKEAaHOJOTHYECKYI0 IPaKTUKY B 5-M pelice
HUC «Akanemuk Mctucnas Kenapimn» (3uma 1982—-1983 rr., 0Tps1 MOPCKOM METEOPOJIOTHH)
u OblIa IpeCTaBJIeHa B POJIM NepcoHaxka noa umeHeMm Mza-Msuna (Mpuna 3aiiunkoBa —
emé 1o AeBuubei pamMuianm) B HayuHo-nonyssipHoi kHure P. B. AGpamoBa «Tpu BcTpeun
«Axanemuka MctucnaBa Kenapimay ¢ mycconamu Iamonaa [amnes» (CII6: T'mapomere-
omszaart, 2003), paccka3eiBaromeir 00 3ToM peiice. E€ numiomuas pabota mo n30bITOYHOCTH
JBUKUTEIBHOIO KOMILIEKCa MOABOAHBIX anmnapaToB (1984 r.) Obuta npusHaHa Jydiie B
cryaendeckor rpymne. Ilocne okonyanus MOTHU, oHa cpa3y nmoctynuiia B acCUpaHTypy
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WuctutyTta okeanonoruu K npod. B. C. SctpeboBy. ['oap1 acnupanTypbl MPOLLIH OYEHB pe-
3yJBTaTUBHO — ObLJIa TIOATOTOBJIEHA paboTa, U B MoJio10i cembe ¢ustexos (b. B. Uybapenko
u U. I1. 3aitunkoBa noxeHunauce B 1983 1.) pogmnuck nse gouepu (1985 u 1988 r.p.), koTopbie
B OyaymieM Takke okoHumin MOTU.

[locne acnupaHTyphl, 3aIUTUB AUCCEPTALIMIO HA COMCKAHUE YUYEHON CTENEHU KaH-
nujaTa TexHudeckux Hayk (1989 r.) mo auHamuke JBH)KEHUS MOABOJHBIX YIIPABIISIEMBIX
anraparoB, OHa nepeiia Ha padoty B ATnantuueckoe otaenenue MO PAH, rae u Tpyaunnacs
1o nocieaHero aus. Mroro, 3a 41 rox pabotsel B UHCTHTYTE OkeaHonorun Upuna [leTpoBHa
Ipolia NyTh OT aCIUPAHTA U MJIA/ILLIET0 HAYYHOrO COTPYAHHUKA JIO pyKOBOAMTEN S HAY YHOU
71a00paTopuu M INIABHOTO HAYYHOTO COTPYIHHUKA.

[Tpuopureramu HayuHbIX HHTEpecoB Vpunbl [IeTpoBHBI ObLTH THIPOJUHAMUKA MTPU-
OpeXHBIX BOJ U JIar'yH, KOHBEKIUs, TEPMOTHAPOMEXAHUKA B3aUMOAECUCTBUS 1IEIb(POBBIX
Y OTKPBITHIX BOJ, PU3UYECKasi TUMHOJIOT S, TIPOIECCH IEPEMEITUBAHUSI, B TOM YHCIIE IPU
nepexojie uepe3 TeMnepaTypy MakcuMaiabHoO# mioTHocTU. [locneanue e€ paboThl Kacaauch
TPAHCIOPTA YAaCTHUIl C MEPEMEHHBIMH CBOMCTBAMH (TaKMX KaK MUKPOILIACTHK) B BOJAHOM
Cpelie, BO JIbAy U Ha I'PaHUIIE BOJA—IHO.

B 90-x romax Hayanu akTUBHO Pa3BUBATHCS MEXIyHApOJHbIE CB3U. MMes Tonpko
LIKOJIbHYO ITOJTOTOBKY B HEMEIIKOM SI3bIKE, OHA YAUBUTEIBHO OBICTPO OCBOMJIA AaHTJIUHCKUI
0 COOCTBEHHOW METOWKE — unTayia «YHec€HHbIe BeTpom» (M. MuTtuen), a moTom mpo-
CIIyIIMBaJIa ayJUOBEPCHUIO, MONYTHO C 3aHATUSAMHU MAJICHBKUMU JI0YEPbMHU U XO3SMCTBOM.
VYyacTBoBaja B MEK1lyHapOAHON KOONEpallUK 110 U3y4YeHHI0 BucnruHckoro 3anuBa, neppoi
npoananusuposana (2001 r.) mociaeacTBUSI CTPOUTENBCTBA BTOPOr0 KaHajla (Ha MOJIbCKON
CTOPOHE), CBsI3bIBAIONIET0 3a1uB ¢ bantukoit. CoTpyaHHYECTBO ¢ Kadenpoii reopuandeckoit
rugpoanHaMukn Texanueckoro yausepcuteta r. Jlapmmranr (TUD, 'epmanus) morpy3uiio
e¢ B mpobsembl (puznyeckoit tuMHonoruu. M tak 3ppekTuBHO, YTO OHA MPUHSIIA yUacTHE
B HECKOJBKHUX 3Kcrnenuiusax Ha bogeHckom o3zepe (Ha 0a3e yHuBepcuteTa I. KoHcrani,
['epmanusi), B 00pabOTKe M OCMBICICHUH MOJIyYEHHBIX JaHHBIX, U B IOATOTOBKE COJIMIHOTO
TpéxToMHuka “Physics of Lakes” (Springer, 2011, 2014) B kauecTBe HOJIHOMIPABHOT'O aBTOPa
BMECTE C HEMEI[KMMU KoJIJIeraMu (PUCYHOK 2).

3aHuMasCh B HauaJie CBOEH HayuyHOH Kapbephbl B ATIAHTUYECKOM OTIEJICHUU YUC-
JICHHBIM MOJICJTUPOBAHHUEM, OHA BCETa XOTela ObITh OJMkKE K HATYPHBIM HCCIICTOBAHUSIM.
HakonieHHbli onbIT paboThI B AabHENUIIEM TOMOT Pa3BUTh HAIIPaBJICHHUE UCCIIEIOBAaHUN B
HoBOM ob6nactu. C nomouisto crapmux koster (Prof. Kolumban Hutter, npog. B. T. ITaxa)
Wpuna IleTpoBHa co3nana yHUKAJIbHYIO J1a00paTOPHIO IS IPOBEACHUS SKCIIEPUMEHTOB
¢ 10-meTpoBBIM THIPOIOTKOM (TpuBe3¢HHBIM eto U A. 1. [Toxydanosim u3 Jlapmmranra
B KadecTBe noaapka ot kojer u3 TUD), KkoTopslii OHa OocHAacTHIIa MOACISIMH Ielbda 1
0eperoBoro CKJoHa (PUCYHOK 3).

[lony4uB OCHOBHBIE PE3YJIBTAThl C TOMOILBIO ATOTO TUAPOIOTKA, YUCIEHHOTO MOJIETHU-
pPOBaHUS U aHAJIU3a HATYPHBIX JaHHBIX, B 2009 1. Upuna [leTpoBHa 3amuTHIa TOKTOPCKY IO
JTUCCEPTAIUIO TI0 (PU3MKO-MAaTeMaTUYECKUM HayKaMm Ha TeMy «[ Opu30HTaIbHBIN KOHBEK-
THUBHBIN BOIOOOMEH Ha/Jl MOJIBOHBIMU CKIIOHAMUY TIO CTIeUaIbHOCTH «OKeaHOIOTHs», CTaB
CaMbIM MOJIOZIBIM JIOKTOPOM Hayk B AtnantudeckoM oTaenenuu MO PAH.
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Puc. 2 — . 1. YybapeHko Bo BpeMsi dKcnieIuIIMU Ha bojieHckoM o3epe
(yauBepcurer 1. Koncrani, ['epmanns, 2001 r.) — o0cyxneHue muaHa TpéxtTomHauka “Physics
of Lakes” (2011, 2014) ¢ coasropamu, npod. K. XyTrep, u npod. Horrku Baur (cnpasa HaneBo),
u3 Texuudeckoro yuuepcurera r. Jlapmmranr, ['epmanus (hotorpadus — b. UybapeHko)
Photo 2 — Irina Chubarenko during the expedition in Lake Constance (University of Konstanz,
Germany, 2001) — discussion of the three-volume book “Physics of Lakes”

(2011, 2014) with co-authors, Prof. Kolumban Hutter, Prof. Yongqi Wang (from right to left),
both Technical University of Darmstadt, Germany (photo — B. Chubarenko)

Puc. 3 — Bo Bpemsi MOArOTOBKH SKCIIEPHMEHTA I10 JIBHYKEHUIO YACTHUI] MUKPOILIACTHKA
pa3nuaHbIX GopM. [ MIPOIOTOK B ATIAaHTHYECKOM OTAeNeHNN VIHCTHTYTa OKeaHOJIOT I
um. [1. I1. Illupmoa PAH, 2019 r. (botorpadus — E. EcrokoBa)

Photo 3 — During preparation for an experiment on the movement of microplastic particles
of different shapes. Hydroflume at the Atlantic Branch of the Shirshov Institute of Oceanology,
Russian Academy of Sciences, 2019. (photo — E. Esiukova)
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[lo naunuaruse Upunsl IleTpoBusl B utone 2015 1. 1151 BBINOIHEHU S HCCIEN0BaHU I
110 U3Yy4YEHUIO TEPMOXAJIMHHOIO KOHBEHepa balTuiickoro Mopsi U CBOMCTB 4acCTHIl MOP-
CKOT'0 MUKpOIIJIacTHKA ObliIa co3lana Hay4yHas Jlaboparopust pusuku mops https://atlantic.
ocean.ru/index.php/raznoe/item/33-laboratoriya-fiziki-morya, KoTOpyto oHa BO3TJaBuUJA.
Omna coOpasia mpekpacHblii MOJIOZION KOJIJIEKTUB €JMHOMBIIIIEHHUKOB, KOTOPBIH JOOUIICS
3HAYUMBIX PE3YJIbTATOB U NMPU3HAHUSI B MUPOBOM HAYYHOM COOOIIIECTBE.

Hpuna IleTpoBHa oxHa u3 nepsbixX B Poccuu Havana pa3BuBaTh TEMY UCCIENOBAHUS
3arpsA3HEHUsT MUPOBOro OKeaHa 4acTHULAMU MHUKPOIUIACTHKA, CTAB JUIEPOM B 00JIacTH
JWHAMHUKH MUKPOIUIACTHKA B MOpcKoi cpene. E€ npoekT «Pusnueckne U THHAMUYECKUE
CBOMCTBA YaCTHI] MOPCKOTO MUKPOIUIACTHKA U X MIEPEHOC B OacceifHe ¢ BEpTUKAIBHBIM U
TOPU30HTAJIBHBIM I'PAJUEHTOM COJEHOCTH Ha puMepe bantuiickoro Mopsa» Obl1 noaAepkaH
Poccuiickum nayunsim pongom (Ne 15-17-10020). MccnenoBanust ak TUBHO TTPOJAOTIKUIHNCH
B paMKax MexayHapoaHoro npoekta POOU Ne 18-55-76001 “Litter rim of the Baltic Sea
coast: monitoring, impact, and remediation” (Baltic Litter), npoexta PODU No 19-35-50028
«HccnenoBanue mpoLeccoB CEUMEHTAlMH U IEPEHOCa YACTUL] MOPCKOI'0 MUKPOIIJIACTHUKA
Ha OCHOBE J1JAOOPAaTOPHOT 0 MOJECIMPOBAHUS C UCTIOIb30BaHUEeM PIV-MeTo0B» U MPOEKTOB
PH® Ne 19-17-00041 «I'panuunble yCcIOBHUS B 3ajladyax MEpPEeHOCA U HAKOIJICHUS YaCTHUIL
MHKpOIIACTUKA B MOpcKoi cpene», Ne 24-17-00099 «MexaHu3Mbl COPTUPOBKHU IJIACTHU-
KOBBIX OOBEKTOB B MPUOPEHKHON 30HE MOPSI M CBSI3aHHbBIE C HUMH MOTOKU MAacCChI IJIACTHU-
Ka BHYTPHU NPUOPEKHON 30HBI U B OTKPbITOE MOpe». E€ uneun nernu B OCHOBY UAYIIUX B
HacTosiiee Bpemsi mpoekToB PH® Ne 24-44-20027 «buotudeckre U abMOTUYECKHUE 30HbI
ylep)KaHHUsI MUKPOIUIACTHKA B 00JIacTH KOHTaKTa peka—Mope» (Poccusi—Mpawn), Ne 25-47-
00030 «Crapenue u ¢pparMeHTaIIUs MIACTUKOBOTO MyCOpa Ha MOPCKHUX IUISKAX Pa3HBIX
mpot» (Poccus—Kuraii).

Texauyeckue mpoOiaeMbl HUKOTA He OblIH 171 He€ mperpagoi. OnHO U3 OpUTH-
HaJbHBIX U OCTPOYMHBIX €€ PELIeHUH — UCTI0Ib30BaHNEe OETOHOMELIAIKHU JJIsi UMUTALUU
pa3pylLIeHUs] YacTUL MUKPOIUIACTUKA B MPUOOHHON 30He (pucyHOK 4). CTaThs MO 3TUM
pe3ynbraTaM Ha CerogHsLIHUN NeHb uMeeT Oosee 160 muTHpoBaHU. A CTaThA-«IUICP»
cpenu e€ crarei 0e3 ydyacTHUsi HHOCTPAaHHBIX COABTOPOB UMEET MoKa3arenb 528 muTupo-
BaHUH (MepevyeHb cTaTel CM. HUXKE)

Wpuny IleTpoBHy oTnnyana 6e3rpanuyHasi IpeaHHOCTh HayKe, BBICOKUH Tpodeccro-
HaJIM3M, LM POYal N Kpyro3op, peayaiiimas 100poTa, TaKTUHYHOCTD, AETUKATHOCTh U BHU-
MaTtenbHOCTh. Eif ynaBanoch coueTaTh TpeOOBATEIBHOCTD K paboTe U OepekHOE OTHOIIICHUE
K KoJuieram, oco0eHHO K MoJiofibiM. OHa yMena paccka3aTh O CJI0KHOM SICHBIMH U IPOCTHIMH
CJIOBAMH, €€ Hay4YHbI€ TPY/Abl OTINYATIUCH 0€3yKOPU3HEHHBIM JINTEPATYPHBIM CJIOroM. B pa-
060Te OHa rapMOHUYHO 00bEUHSIIA TEOPHUIO, YUCIEHHOE U Ja0OPaTOPHOE MOJEIUPOBAHME,
HaTypHBIM SKCIEPUMEHT, NOCIIEI0BATEIBHO pa3BUBasi KOMIUIEKCHBIN NOAXO/ B M3YUYEHUU
Mopckoit cpenbl. E€ oTiinyany TOUHOCTh MBICIIH, ITTyOMHA MOHUMAHUS IPOLIECCOB, YMEHHUE
BUJIETh CUCTEMY LIEJTMKOM U OJJHOBPEMEHHO padoTaTh C JeTaIsIMHU.

Henb3st He yHOMSIHYTh O HEU3MEHHBIX €XKEHEJeNIbHBIX CEMUHAapax JadopaTopuu, Ux
Ba)KHOCTH ¥ TBOPUECKOI 00CTaHOBKE, BO3HUKABIIEH BO BpeMs X MpoBeieHus. OCOOEHHBIH,
MPUCYLIUN el CTUJIb CO3UJIAaHUS U BEJCHUS 0001 HAyYHOU TUCKYCCHM BCEraa «IETIsDy
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Puc. 4 — Pabora ¢ «banepuHoii» (HazBaHue, 1I000BHO IMPUCBOSHHOE OETOHOMETIIANIKE) — UMHUTAITH S
MIEPHOIMYECKOT0 MEXaHIMIECKOT0 BO3JICHCTBUS JOHHOI'O OCaJIKa Ha JPOOJICHUE MIIACTUKOBBIX
(parMeHTOB B BOJHONPUOOIHON 30He. DuibTpaius cyocTpara uepe3 Habop CHUT.

r. Kamuauarpaa, AO MO PAH. 2015 1. (bororpadus — E. Ecrokora)

Photo 4 — Working with the “Ballerina” (a name lovingly given to a concrete mixer) —
simulating the periodic mechanical action of bottom sediment on the fragmentation
of plastic fragments in the wave-surf zone. Filtration procedure.
Kaliningrad, 2015. (photo — E. Esiukova)

YYaCTHUKOB U MO3BOJISLII CMOTPETH B IIpodieMy riayoxe. [1o cyTu — 3T0 Bceraa ObLITN «MO3-
TOBBIE LITYPMBbI», KOTJIa B UJeHHOE 00CYXKIeHHE MPOoOIeMbl, KOTOPOW 3aHUMAJICS OJAUH
COTPYIHHK, BKIIFOUYAJICS BECh KOJUICKTHB JIA0OPATOPHH.

E€ sneprus 3apsikana, a yBIeu€HHOCTh IiepeiaBajiach BCeM, KOMY OHA paccKas3biBalia 00
WHTEPECYIOIHUX €€ B JaHHBI MOMEHT rpobieMax. 1 Mbl, aBTOpBI 3TOr0 MaTeprasa, MMEHHO
eit 00s13aHbBI BBIOOPOM KHU3HEHHOTO ITYTH U TIPUXOJIOM B OKCAHOJIOTHIO.

Wpuna IleTpoBHa siBnsimack aBTopoM Oosiee 180 HayuHBIX paboT U TPEX MOHOTpa-
¢wuii — ['opu3zoHTabHASS KOHBEKIIUS HAJl MOJABOAHBIMU ckioHamu (YyOapenko, 2010);
Physics of Lakes, volumes 1-3 (Hutter, Wang, Chubarenko, 2011, 2014); MukporuiacTuk
B Mopckoii cpeae (Yybapenko u ap., 2021). E€ paboTsl akTuBHO nUTHPYIOTCSA. Ha MOMEHT
BBIXOJIa JAHHOM CTaThU MHJEKC XHUpIIa, BHIYUCIECHHBIN M0 e€ MyOIuKauusaM, HHIEKCUPO-
BaHHBIM B cucTemax e-library/Scopus/WoS cocrtasisii 24/22/21." Ona Obliia y4acTHUKOM
KPYIHBIX MEXKIYHapPOIHBIX KOHPEPEHIINH U UX MTPOTPaMMHBIX KOMUTETOB. B KauecTBe
PYKOBOAMTEINSI OHA YCIIEUIHO BBIMOJIHSIA NMPOeKThl Poccuiickoro HayyHoro ¢oHa, ak-
THBHO YYacTBOBaJia B IPOIECCE PEICH3UPOBAHUS U padOTalia B OJHOM U3 MPOPUIBHBIX
3KCIEepTHBIX coBeTOB PHO.

Hpuna [leTpoBHa OTIUYHO codeTasia HAYYHYIO pabOTy ¢ MpernoaaBaTeIbCKON Jies-
tenbHOCTHI0. C 1992 o 2005 roxst u3-nof € kppuia Ha Puztex (MDTU) noctynumo 6omee
50 BeimyckHUKOB 11K0N 13 Kanuaunarpazaa. [log e€ pykoBoACTBOM 3alIUIIEHO YEThIPE KaH 1~
JMATCKHUX TUCCepTanuu 1o cnenraibHocTh «Oxeanomnorusi»: Jlemuenko H. 0. (2008 r.), Ecto-
koBa E. E. (2009 ), Crout XK. U. (2014 ), Xarmyninuna JI. K. (2020 r.). I1sTh €€ acnupanTOB

! Bosee nogpoOHO O MyOIMKAIMSIX U IPOCKTaX — CM. CAUT ATIAHTHYECKOTO OT/AeeHus] MHCTUTYTa OKeaHOJI0-
run uMm. [1. I1. lupmosa PAH (https://atlantic.ocean.ru/index.php/raznoe/item/52-chubarenko-irina-petrovna)
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(JIobuyxk O. U., Petucon C. B., Kpuomunsik I1. H., bouepukosa U. 0., Epumosa U. B.)
TOTOBST CBOU pabOTHI K 3amuTe. OHa MOCTOSTHHO YYacTBOBaJIa B IPOBEICHUH yUEOHBIX Me-
ponpustuil «IlnaBydero ynuBepcureTa»: paHee — JISTHUX IPAKTUK HA balTHilCKO Koce B
KanuauHrpaackoit 061acTy, a B MOCIEAHUE TOJbI — 3SUMHUX KO (PUCYHOK 5).

OaHopa3oBan naaHeTd. S By
: .i'lEPEHOC U HaKonneHue (MuKpo)naacTmMka
g8 Muposom OKeaHe

9
v /BE\U_'[L‘IIHL‘. CIUIACTHE» BMECTO «i IMCHEHHH KJIHMATa» .

&

2. « MUKPOTUIACTHK N0 ONPCAC/ACHHIO?
Tak & uésm conpoc?

Brigoaw

Puc. 5 — Yrenue nexuuu cinymarensm «IlnaBydero ynusepcureta». 2025 r.
(mmomanka bOY um. U. Kanra, r. Kanuaunarpan, ororpadus — E. EcrokoBa)

Photo 5 — Lecture given to the Floating University students. 2025. (Educational unit in the
Immanuel Kant Baltic Federal University, Kaliningrad, photo — E. Esiukova)

Hu B koeMm ciydae He XOTHUM, 4TOOBI CO3aJIOCh BIICUATIICHHE, YTO HayKa MOTJIOaa
Bcio ku3Hb Wpunsl [lerpoBHbl. Tak ¢ omapéHHbIME TrobMU He ObiBaetT! Tsra k mpupoge,
pacTeHusIM, OLYLICHUE UX KaK )KUBBIX OPraHU3MOB — yIMBUTEIBHOE CBOMCTBO €€ HAaTyphl!
Omna cama 1opoi yiuBIIsIIach — BCE 3HAHMS O LIBETAX U APYTHUX «3€JIEHYIIKAX) BIUBAJINCH B
He€ 0e3 BCAKHMX YCHIIMM U B O'pOMHBIX 00bEMax. E€ HemocpeicTBeHHBIMU CTapaHUsIMH ObliTa
03eJIeHeHa O0JIbIast TEPPUTOPHS BOKPYT 16-3TaKHOTO MHOTOKBAPTUPHOTO JioMa (PUCYHOK 6).
Obnanana oHa ¥ YHUKAJIbHBIM JapOM IOHUMATh OpaTheB HALlIMX MEHBIINX — KOILIKH, COOAKH,
JIOIIAY ... Bce ObUIM el OM3KH.

M em€ ogHO yBIIeYEHHE MOJIOLOCTH, C KOTOPBIM IIPUILIIOCH PACCTATBCS CO BPEMEHEM —
OanbHbIe TaHLBI! DTOT NMEPHUOA MPULIENCS HA IIKOJIbHBIE FOJbI JOUEPEH, KOTOPbhIE TaKkKe
YBJIEKJIMCh 3TUM U JI0 CUX MOP COXPAHUIIU BEPHOCTh ATOMY MIPEKPACHOMY X000u.

Vxon Wpunsl [leTpoBHBI — HEBOCTIOJIHUMAs yTpaTa Uisi MHCTUTyTa OKEaHOJIOTUU U
BCEX, KOMY TOCYACTIIMBUIIOCH pabOTaTh U OOIIATHCS C HEH, KTO ¢ OOJIBIO B CEP/IE BCIIOMU-
HaeT Upuny UybapeHKo KaK YHUKAJIbHYIO JIMYHOCTD, €€ OIPOMHBIN TaJlaHT U HEOLIEHUMBIH
BKJIaJ] B HAyKY, KOTOPOI OHa NMOCBATHJIA BCIO CBOIO XU3Hb 0e3 ocTaTka. CBeTiias maMsTh O
HEll COXpaHUTCSA B cepLax KOJUIET, a €€ UMs — B UCTOpUHU HayKu!
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Puc. 6 — O3eneHeHue TeppUTOPUU BOKPYT MHOTOKBApTUPHOTO AoMa Ha yi. KamranoBas anmes
B KanuHuHTpame — MOATOTOBKA IMapaHON SKCIIO3UIINHN K MAaUCKUM TIpa3aaukam. 2025 T.
®dororpadus — b. Uybapenko

Photo 6 — Landscaping the area around an apartment building in Kaliningrad (Kashtanovaya
Alley) to prepare the ceremonial display for the May holidays. 2025. Photo — B. Chubarenko

Mp1 Bce — e€ COTpYAHUKH, IPY3bsi, YJIEHBI CEMbH — BbIpakaeM I1y00KYI0 Mpr3HATEb-
HOCTB 33 UCKPEHHHE COOO0JIE3HOBAHUS, CJIOBA MOJACPIKKHU M 32 BBICOKHE OIIEHKH YCIIEXOB H
pabotel Upunsl [leTpoBHBI, KOTOpbIE BBICKA3bIBAIMCh B MHOTOYUCIIEHHBIX MTUChMaX-c000-
JIE3HOBAHUSX OT €€ POCCUICKUX U 3apyOe HbIX KOJLIET, OT €€ YYCHUKOB!
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Dr. Irina Chubarenko is a graduate of the Moscow Institute of Physics and Technology. She
is an oceanologist, hydrophysicist, and Chief Researcher at the Atlantic Branch of the Shirshov
Institute of Oceanology, Russian Academy of Sciences. She holds a Doctor of Physical and
Mathematical Sciences and is the Head of the Laboratory of Marine Physics. Irina Petrovna was
a distinguished scientist and a remarkable person who dedicated her entire life to oceanography.
Her doctoral dissertation presented a new concept for the formation of a cold intermediate layer in
the Baltic Sea. She established a new scientific field and formed the first research group in Russia
to study the dynamics of microplastics in the marine environment. Her laboratory team, composed
primarily of young researchers, achieved significant results and earned international recognition.
Irina Petrovna’s diverse interests are reflected in three monographs: on physical limnology, on
horizontal convection in the seas, and on the dynamics of microplastic particles and microplastic
pollution in the World Ocean and the Baltic Sea, coastal waters, and beach and bottom sediments.
Irina Petrovna was a bright, engaging personality, gifted as a leader and teacher.

Keywords: Laboratory of Marine Physics, horizontal convective water exchange,
marine microplastics, modeling, field experiment, laboratory experiment, Moscow Institute
of Physics and Technology, Joint Institute of Oceanology of the Russian Academy of
Sciences

On December 13, Irina Chubarenko, an oceanographer, hydrophysicist, chief researcher
at the Atlantic Branch of the Shirshov Institute of Oceanology of the Russian Academy of
Sciences, Doctor of Physical and Mathematical Sciences, and head of the Laboratory for
Marine Physics, passed away at the age of 64 (Photo 1). The invisible illness she courageously
battled for nearly fifteen years, never showing it and continuing to work until the very last
minute, left no chance ...

Irina was born on August 28, 1961, in Kaliningrad. She spent her childhood and school
years in the North, in the family of a military man, navigator-meteorologist Captain 2™ Rank
Peter Zaychikov, who served there and repeatedly guided convoys along the Northern Sea
Route on his flagship. It was from him that she acquired her technical savvy, which often
helped her in her scientific work, and her ability to focus on one task without scattering herself.
From her mother, Lidiya Zaychikova, a speech therapist with a wide range of specialties in
preschool, school, and medical institutions, she inherited her ability to express herself clearly
and competently, her tenacity for achieving her goals, and the gift of running a household
always with an eye to the future. In high school, Irina competed in chemistry and other subject
competitions, but her love of physics prevailed. She graduated with honors from School No.
12 in Severomorsk (1978), while simultaneously successfully studying at the correspondence
physics and technology school of the Moscow Institute of Physics and Technology (MIPT)
for her last two years of school.
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Immediately after graduating from high school, Irina enrolled at the Moscow Institute of
Physics and Technology, choosing to study in the Department of Ocean Thermohydromechanics
in the Faculty of Aerophysics and Space Research — the joint department between MIPT and
Shirshov Institute of Oceanology of the Russian Academy of Sciences (I0 RAS). A thorough
grounding in physics and mathematics, as well as a comprehensive education in the main
areas of oceanography, created a solid foundation for her diverse future professional career.

While still a student, she became involved in the work of the Institute of Oceanology of
the Russian Academy of Sciences, proactively assembling a group of students for an expedition
by the institute’s geological sector to Lake Baikal (1982). Like all students in the department, she
completed an oceanographic internship on the fifth voyage of the research vessel “Academician
Mstislav Keldysh” (winter 1982—1983, marine meteorology detachment) and was featured as
the character [za-Izida (Irina Zaychikova’s maiden name) in R. V. Abramova’s book, “Three
Encounters of the “Academician Mstislav Keldysh” with Edmond Halley’s Monsoons”
(St. Petersburg: Gidrometeoizdat, 2003), recounts this voyage. Her thesis on the redundancy
of underwater vehicle propulsion systems (1984) was recognized as the best in her student
group. After graduating from MIPT, she immediately entered graduate school at the Institute
of Oceanology under Professor V. S. Yastrebov. Her graduate years were very productive — a
thesis was prepared, and the young family of MIPT graduates (Boris Chubarenko and Irina
Zaychikova, merraged in 1983) had two daughters (born in 1985 and 1988), who would later
also graduate from MIPT.

After completing her postgraduate studies and defending her dissertation for a candidate
of technical sciences degree (1989) on the dynamics of underwater vehicle motion, she
transferred to the Atlantic Branch of the Institute of Oceanology of the Russian Academy of
Sciences, where she worked until her last day. In total, during her 41 years at the Institute of
Oceanology, Irina rose through the ranks from a postgraduate student and junior research
fellow to the head of a scientific laboratory and chief research fellow.

Irina’s research interests focused on the hydrodynamics of coastal waters and lagoons,
convection, thermohydromechanics of shelf and open water interactions, physical limnology,
and mixing processes, including those occurring during the transition through the temperature
of maximum density. Her most recent work focused on the transport of particles with variable
properties (such as microplastics) in aquatic environments, in ice, and at the water-bottom
interface.

In the 1990s, international relations began to actively develop. With only a school-
level knowledge of German, she mastered English remarkably quickly using her own
method: reading “Gone with the Wind” (M. Mitchell), then listening to the audio version,
while simultaneously tending to her young daughters and housework. She participated in
an international collaboration to study the Vistula Lagoon, and was the first to analyze
(2001) the consequences of the construction of a second canal (on the Polish side) linking the
lagoon with the Baltic. Collaboration with the Chair for Environemntal Fluids Dynamics at
the Darmstadt University for Applied Sciences (Germany) immersed her in the problems of
physical limnology. So effectively, in fact, that she participated in several expeditions to Lake
Constance (based at the University of Konstanz, Germany), processing and interpreting the
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obtained data, and in the preparation of the prestigious three-volume book publication “Physics
of Lakes” (Springer, 2011, 2014) as a full author, together with German colleagues (Photo 2).

While initially working on numerical modeling at the Atlantic Branch, she always
longed to be closer to field-based research. The experience she gained later helped develop her
research in this new field. With the help of senior colleagues (Prof. Kolumban Hutter, Prof.
Vadim Paka), Irina created a unique laboratory for conducting experiments using a 10-meter
flume (brought by her and Aleksander Podufalov from Darmstadt, as a donation from DUAS
colleagues), which she equipped with shelf and coastal slope models (Photo 3).

Having obtained key results using this flume, numerical modeling, and field data analysis,
in 2009 Irina defended her doctoral dissertation in physical and mathematical sciences on the
topic of “Horizontal Convective Water Exchange over Submarine Slopes” in her specialty of
Oceanology, becoming the youngest recipient in the Atlantic Branch of the scientific degree
of Doctor of Sciences.

At Irina’s initiative, the research Laboratory for a Marine Physics was established in July
2015 to conduct research on the Baltic Sea’s thermohaline conveyor belt and the properties of
marine microplastic particles. She became its head. She assembled a wonderful young team
of like-minded individuals who have achieved significant results and recognition in the global
scientific community:.

Irina Chubarenko was one of the first in Russia to develop research into microplastic
pollution of the World Ocean, becoming a leader in the field of microplastic dynamics in the
marine environment. Her project, “Physical and Dynamic Properties of Marine Microplastic
Particles and Their Transport in a Basin with Vertical and Horizontal Salinity Gradient: The
Baltic Sea as an Example,” was supported by the Russian Science Foundation (here and later
the RSF) (No. 15-17-10020). The research was actively continued within the framework of the
international projects (financed by Russian Foundation of Basic Researches) No.18-55-76001
“Litter rim of the Baltic Sea coast: monitoring, impact, and remediation” (Baltic Litter), and
project No. 19-35-50028 “Study of sedimentation processes and transport of marine microplastic
particles based on laboratory modeling using PIV methods”, as well as RSF projects No. 19-
17-00041 “Boundary conditions in problems of transport and accumulation of microplastic
particles in the marine environment”, No. 24-17-00099 “Mechanisms of sorting plastic objects
in the coastal zone of the sea and associated flows of plastic mass within the coastal zone and
into the open sea”. Her ideas form the basis of ongoing RSF projects No. 24-44-20027, “Biotic
and Abiotic Microplastic Retention Zones in the River-Sea Contact Area” (Russia-Iran), and
No. 25-47-00030, “Aging and Fragmentation of Plastic Debris on Sea Beaches at Different
Latitudes” (Russia-China).

Technical challenges have never been an obstacle for her. One of her original and ingenious
solutions is the use of a concrete mixer to simulate the destruction of microplastic particles
in the surf zone. A paper based on these results has currently received over 160 citations (the
“leader” among her papers without foreign co-authors has 530 citations; see below).

Irina Chubarenko was distinguished by her boundless devotion to science, high
professionalism, broad horizons, rare kindness, tact, sensitivity, and attentiveness. She managed
to combine a demanding work ethic with a caring attitude towards her colleagues, especially
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the young ones. She had a knack for communicating complex ideas in clear and simple terms,
and her scientific works were distinguished by their impeccable literary style. In her work, she
harmoniously combined theory, numerical and laboratory modeling, and field experiments,
consistently developing a comprehensive approach to studying the marine environment. She
was distinguished by her precise thought, deep understanding of processes, and her ability to
see the whole system while simultaneously focusing on details.

It’s worth mentioning here the laboratory’s invariable weekly seminars, their importance,
and the creative atmosphere that arose during them. Her distinctive style of creating and leading
any scientific discussion always engaged participants and allowed them to delve deeper into the
problem. In essence, these were always “brainstorming sessions,” when the entire laboratory
team would join in the ideological discussion of a problem that one employee was working on.

Her passion was immediately infectious to everyone she spoke to about the problems
that interested her at the time. And we, the authors of this material, owe our choice of life’s
path and our entry into oceanography to her.

Irina Chubarenko was the author of over 180 scientific papers and three monographs:
“Horizontal Convection over Submarine Slopes” (Chubarenko, 2010); Physics of Lakes, volumes
1-3 (Hutter, Wang, Chubarenko, 2011, 2014); Microplastics in the Marine Environment
(Chubarenko et al., 2021). Her work is widely cited. At the time of publication of this article,
the h-index calculated from her publications indexed in e-library/Scopus/WoS was 24/22/21.
She has participated in major international conferences and their program committees. As a
supervisor, she successfully implemented projects for the Russian Science Foundation (RSF),
actively participated in the peer-review process, and served on one of the RSF’s specialized
Expert Councils.

Irina Chubarenko successfully combined research with teaching. From 1992 to 2005, she
supervised the admission of more than 50 graduates from Kaliningrad to Moscow Institute
of Physics and Technology (MIPT). Under her supervision, four PhD dissertations in the
specialty “Oceanology” were defended: Demchenko N. Yu. (2008), Esiukova E. E. (2009),
Stont Zh. 1. (2014), Khatmullina L. I. (2020). Five of her postgraduate students (Lobchuk O. I,
Fetisov S. V., Krivoshlyk P. N., Bocherikova I. Yu., Efimova I. V.) are preparing their theses
for defense. She regularly participated in the educational events of the “Floating University”:
previously — summer internships on the Baltic Spit in the Kaliningrad Oblast, and in recent
years — winter schools (Photo 5).

We certainly don’t want to give the impression that science consumed her entire life.
That doesn’t happen with gifted people! Her passion for nature, for plants, for understanding
them as living organisms — an amazing quality of her nature! She herself was sometimes
amazed — all her knowledge of flowers and other green things flowed in her mind effortlessly
and in enormous quantities. She directly contributed to the landscaping of a large area around
a 16-story apartment building (Photo 6). She also possessed a unique gift for perceiving and
understanding animals — cats, dogs, horses... they were all close to her.

And another passion of her youth, which she had to give up over time — ballroom
dancing! This period coincided with her daughters’ school years, who also became infected
with this wonderful passion and have remained faithful to folk and ballet dancing to this day.
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The passing of Irina Chubarenko is an irreparable loss for the Institute of Oceanology
and for all those who were fortunate enough to work and interact with her, who remember with
deep sorrow her vibrant personality, immense talent, and invaluable contribution to science,
to which she devoted her entire life. Her memory will remain cherished in the hearts of her
colleagues, and her name will live on in the history of science!

We all — her staff, friends and family members — express our deep gratitude for the
sincere condolences, words of support, and high praise for Irina’s achievements and work,
expressed in numerous letters of condolence from her Russian and international colleagues
and disciples!
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