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O yem NonaeT peyb:

* [louemy M Kak NPUMEHSIOT HAYKOMETPULIO?
e YTO B 3TOM N/10XOro?

Kakune peaKkuum 3TO BbI3bIBAET?
* DORA
* Leiden Manifesto
HoBasa opunumanbHaa nonntmnka EC
Excellence vs Diversity
* JIOKaNbHbIM KOHTEKCT? A3bIKM U KYNbTYpPbl
NMmnakTt 6e3 pakTopa: NpUKIagHAA OLEHKA BAUAHUA HAYKM HA
06LWecTBO M SKOHOMMUKY
¢ HaYKON\ETpVIFI Ha PA3HbLIX YPOBHAX OLUEHKHA
* [MpaKTUKK BeAyLNX FpaHTOoAaTENEN
* OueHKa YHMBEPCUTETOB
* COMCKK }XypHanos



[Touemy NA OUEeHKM HayKn
NMPUMEHAOT HAYKOMETPULO ?

* YnobCcTBO 1 NPOCTOTA
* CKopoCTb

* [lelleBn3Ha

e ObbEKTUBHOCTb

Y copepaTenbHOM 3KCNepTu3bl (peer review) ¢ 3Tum
0bblYHO ropas3ao xyxe. [lommmo npoyero, pacuBeT
HayKomeTpum obecnevynBatoT 3anpoc Ha OO bEKTUBHOCTD,
Ba*KHOCTb Npob6sieMbl areHTa-npMHUMNana u
MHOOPMALMOHHOM aCMMMETPUN B HAYKe.

[penmyLlecTsa TOro UM MHOTO MeToa OLLeHKU B Lle/IOM
He JoKa3aHbl HAY4YHO, 3TO cAenaTb OYeHb CI0XKHO.



HayKomeTpusa, Gopmannsm,
3KCNepTn3ar?

* «Yucrasa HaykomeTpua» (Xupuy,
COBOKYMHbIN MMNaKT-paKkTop WOS,
KBapTuan SIRnt.4.)

e «Cnnco4YHbIM popmanmsam» (bopmanbHas
OLLEHKA C UCMO/Ib30BaHNEM
pa3paboTaHHbIX 3KCNEPTaMH
NHCTPYMEHTOB)

* «CUMBONIMYECKMM KanuTan» (cTaTbA B
Nature nepsbim aBTOPOM)

* CofieprkaTtesibHan 3KCNepTM3a C y4eToM
METPUK N nenbnos

* Yucto cogeprkatenbHasa sKcnepTmsa

HayKoOMeTpus
M3IAJ 193



Top(-)tier journal Recognized journal
Upper-tier journal Prestigious journal
High-ranking journal (Highly) regarded journal
High-quality journal Highly ranked journal
Leading journal Significant journal
Flagship journal Prominent journal
Top journal Major journal

I'"l https://peerj.com/preprints/27638v2.pdf



e MPUMEeHAT HAaYKOMETPUIO, a
1€ SKCNEePTU3Y?

® Web of Science @ Scopus @ Peer review
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https://trends.google.com/trends/explore?qg=Web%
200f%20Science,Scopus,%2Fm%2F060dI|



https://trends.google.com/trends/explore?q=Web%20of%20Science,Scopus,%2Fm%2F060dl

OCHOBHble OOBbEKTbI U MPAKTUKK
NMPUMEHEHMNA HAYKOMETPUM

* OueHKa }XypHasos
* mnakT-paKkTop
* KBaptnnu
* CNnCKH

* OueHKa aBTOPOB
* MMonyyeHune PhD
* PerynapHble atTectayunu
* MpomoyLwH\KOHKYypCbl
e Ctumynupytowme HaabaBKu

* [paHTbI (BXOAHbIE Bapbepbl\oTbop\BbIXOAHbIE KPI)

* YHusepcurtetbl u HUA

* PentnHru
* HaumoHanbHble PBRF-cuctemsl



«MIHOMKATOPHbIN KacKkaa»

Ucnonb3oBaHne UHANKATOPOB ANA KPYNHbIX CYLLHOCTEN
B OLleHKe X bonee menKkuUx cCOCTaBAAIOLLMNX YacTEU

NMpe3unpeHT - MUMHUCTPY: CTPpaHa Ao/KHA K 2030 .
BblAaTb X NyBAMKaUUN B HYXKHOM CMUCKE

MUHUCTP - PEKTOPAM: KaXKAblX YHUBEPCUTET A0/TKEH K
2030 r. Bblgatb Y nybankayumn...

PeKkTOp - AeKaHam: baKynbTETbI AO/IXKHDbI...

[leKaHbl — 3aBeAyOWMM: Kaxkaasa Kadegpa\siaba
NO/IXKHA...

3aBKadenpou — aBToOpam: NogHaxmem, pebsral

«All the interviewed deans told us that the evaluation procedures at their

universities and faculties were designed in a top-down manner».
https://doi.org/10.1080/1360080X.2020.1846243



https://doi.org/10.1080/1360080X.2020.1846243

ATTecTtauua
Hapnbaska
[pPaHT

PEeNTUHr

Ewe oguH rpaHT
MRypHan
ATTecTauma no

BTOPOW CTaBKe
[o00BOW OTYET

Ewe ogunH oTyer

A ewe oguH...
3alKMTa acnnupaHTa
BbibnTb elle cTaBKy

«Hn4yTO HEe npouncxoaut 6e3
OCTAaTOYHOro OCHOBAHMUAY.




[Tpobnembl POpMaan3ma

* OueHKa no metpuke\nenbny\crarycy
}ypHana\msgatenocrsa\KoHpepeHUMN BMECTO OLEHKU
peasibHOro coaepKaHusa

* MMpMeHeHne MeTPUK LUTUPOBAHUA ANA OLEHKHU
HeJ0CTaTOYHO NOAXOAALLMX CYLLLHOCTEN

* [lpumeHeHne MeTPUK K 6as, rogHbIX 418 OAHUX HAYK, ANA
OLLeHKWN ApYyrux

 CMmelWeHne moTuBaLmMKM U LUenenonaraHma:
* 3aHMMaAeMCH TONIbKO TEéM, YTO B/IUAET HA OLUEHKY

«PaHblle Mbl 3aHUMANNUCb HAaYKOW, Tenepb NybAnKaumamm»

JlaneKo He TONIbKO BHelwwHee aasneHue: citizen bibliometrics,
thinking with indicators etc.



XapaKTepHble Npobaemsbl C
KAOYEBbIMU METPUKAMM

* UmnakT-dakTop https://sciguide.hse.ru/ind/jifs/

e KBapTtuau https://sciguide.hse.ru/ind/quartiles/

* MHpeKe Xmpua https://sciguide.hse.ru/ind/hirsch/
e https://doi.org/10.1002/asi.21678

3TK Nnpobnembl MeHbLLEe 3aMeYaloT B CTPaHaX, rae mnx
MHOTO, HO BUAAT B CTPAHAX C PAa3BUTON HAYKOU U
PA3BUTbIM CaMOYMNpPaBlEHNEM, TAEe UX TOXKE XBATaeT:


https://sciguide.hse.ru/ind/jifs/
https://sciguide.hse.ru/ind/quartiles/
https://sciguide.hse.ru/ind/hirsch/
https://doi.org/10.1002/asi.21678

HIGH IMPACT

A survey of 129 North American universities found that 239 mention
impact factors in documents used for promotion decisions.

W Mention impact factor  ® Don't mention impact factor

Research-intensive
institutions

Master's-focused
institutions

0 10 20 30 40 50 60
Number of institutions

Most mentions support the use of journal impact factors in
academic evaluations.

w Supportive Neutral m Cautious

Research-intensive
institutions®

Master's-focused
institutions®

0 10 20 30
=50ome institutions had multiple mentions that fell into more than one category.

2NAMIre
https://peerj.com/preprints/27638v2.pdf ALLIEK.



PeaKuna 4aCcTM Hay4YHOro
coobLecTBa

* Peakuunm “npocTbixX y4yeHbIx”:
* DORA

* Peakuunmn HayKkoBeaoB:
* Leiden Manifesto
* «bubnnometpua Bo 6;1aro Haykmn»
* Research on Research Institute

¢ PeaKLI,Ml/I YAHOBHWUKOB:
* The Metric Tide
* European Agreement on Reforming Research Assessment

e Kutanckaa pepopma OueHKMU
https://link.springer.com/article/10.1007/s11024-022-09468-

7/



https://link.springer.com/article/10.1007/s11024-022-09468-7

https://sfdora.org

DORA npoTmnB MMnNaKT-QaKTopa:
10 neT Ha BbappuKaaax virtue signalling?

2012 - B0o33BaHMe, Nnoanucu

2018 - pednekcus

«We have to get beyond complaining, to find robust, efficient and bias-free
assessment methods... Declarations such as DORA are important; credible
alternatives to the status quo are more so. True success will mean every
institution, everywhere in the world, bragging about the quality of their
research-assessment procedures, rather than the size of their impact
factors». https://www.nature.com/articles/d41586-018-01642-w

2021-23? Tools to Advance Research Assessment

7 HOA6pA 2022 - DORA is pleased to announce today the publication of our
Engagement and outreach policy for organizational signatories to the San
Francisco Declaration on Research Assessment.



https://sfdora.org/
https://www.nature.com/articles/d41586-018-01642-w
https://sfdora.org/wp-content/uploads/2022/11/Engagement-and-outreach-policy-for-DORA-organizational-signers_Approved-2022.pdf

[lpoyne MHMUMATUBDI

* Leiden Manifesto — xopolumni, Ho mano npurogucs.
[OTUXOHbKY AaXke CauT 3aKpblacA
https://www.nature.com/articles/520429a

* «bubnmometpua Bo 6n1aro pocCMNCKOM HaYKU» — AaxKe
CNnenoB He OCTaNOCh

* [OHKOHIrCKMe NPUHLUNbI — 60/1blLie NPO OTKPbLITOCTb U
BOCMPOMN3BOANMOCTb, MHOFO XOPOLLUUX MPUMEpPOB
https://doi.org/10.1371/journal.pbio.3000737

B uenom HabntogaeTca ckopee nepexon oT TEXHONOMMn U
MeTOA0/10rUU K NAEONOTUM, CYLLLECTBEHHbIN POCT
BHMMaHUA K Diversity and Inclusion


https://www.nature.com/articles/520429a
https://doi.org/10.1371/journal.pbio.3000737

YeTblpe noaxoaa K pedpopme peer review

Democracy & Transparency
school

Quality & Reproducibility
school

Focus: Evaluating and improving
research quality and reproducibility

Key Issues: Reviewer training,
statistical peer review, reviewer
reliability, registered reports,
data/software peer review, integrity

Equity & Inclusion
school

Focus: Making evaluation of research
more equitable and inclusive

Key issues: Reviewer diversity,
editorial board diversity, gender bias,
geographic bias, racial/ethnic bias,
double-blind peer review

How to improve

Fecus: Making evaluation of research
more demnocratic and transparent

Key Issues: Reviewer accountability,
soundness-only peer review, open
peer review, post-publication peer
review, preprint peer review

peer review

Efficiency & Incentives
school

Focus: Improving efficiency of peer
review and incentives for reviewers

Key lssues: Pressure on réview system,
reviewer fatigue, portable peer
review, journal-independent peer
review, reviewer recognition

https://blogs.Ise.ac.uk/impactofsocialsciences/2022/03/24/there-are-four-schools-of-thought-on-reforming-peer-review-

can-they-co-exist/



https://blogs.lse.ac.uk/impactofsocialsciences/2022/03/24/there-are-four-schools-of-thought-on-reforming-peer-review-can-they-co-exist/

ECTb 11 peanbHbIM Nporpecc?

«The review panels we observed last year were using
bibliometrics in much the same way as they did before
the 2015 Leiden Manifesto, the 2012 San Francisco
Declaration on Research Assessment, which Nature is
signing, and similar exhortations against their use. After
all, bibliometric measures offer a convenient way to help
evaluate a large number of proposals and papers».
https://www.nature.com/articles/544411a

«Older and tenured respondents (most likely to serve on

RPT committees) were less likely to value journal prestige
and metrics for publishing, while untenured respondents
were more likely to value these factors».

https://doi.org/10.1371/journal.pone.0228914



https://www.nature.com/articles/544411a
https://doi.org/10.1371/journal.pone.0228914

Pedbopma oueHKM HayKu B EBpone

https://coara.eu/ Q COARA

PaMoOUHbIN JOKYMEHT, UKCUPYIOLLUKA NPUHLMUMDBI U
AA0LWMM NoANNCAHTaM NPOCTPAHCTBO ANA UX
MHTepnpeTtauunn. NoarotosneH Ha OCHOBE KOHCYNbTALUUN:

https://op.europa.eu/en/publication-detail/-
/publication/36ebb96c-50c5-11ec-91ac-
Olaa75ed71al/language-en

e DFG: ocoboe mHeHue

https://www.dfg.de/download/pdf/foerderung/grundlag
en dfg foerderung/publikationswesen/positionspapier
publikationswesen en.pdf



https://coara.eu/
https://op.europa.eu/en/publication-detail/-/publication/36ebb96c-50c5-11ec-91ac-01aa75ed71a1/language-en
https://www.dfg.de/download/pdf/foerderung/grundlagen_dfg_foerderung/publikationswesen/positionspapier_publikationswesen_en.pdf

Narrative CVs: yoapum
CTOPUTENINIMHIOM MO XMPLLEMEPAM?

Over the years, the research community has developed ways of assessing
contributions to the development of new ideas often by focusing on
individuals’ portfolios of outputs and the impact of their work. However, a
researcher’s overall contribution to research goes beyond their easily
attributable outputs and impact. Too narrowly focused performance
indicators can make it harder to see, reward or nurture the full range of
contributions that are necessary to create the environments that enable
excellence and steward it for the future.

Obpas3sel pe3tome:

https://royalsociety.org/topics-policy/projects/research-culture/tools-for-
support/resume-for-researchers/

PyKoBOACTBO MO BHEAPEHWUIO:

https://www.ukri.org/what-we-offer/supporting-healthy-research-and-
iInnovation-culture/research-and-innovation-culture/joint-funders-group/

EBpONEenckni onbit:

https://zenodo.org/record/5799414/files/2021 UsingNarrativeCVs ShortRe
port DORA FORGEN LoRes.pdi?download=1



https://royalsociety.org/topics-policy/projects/research-culture/tools-for-support/resume-for-researchers/
https://www.ukri.org/what-we-offer/supporting-healthy-research-and-innovation-culture/research-and-innovation-culture/joint-funders-group/
https://zenodo.org/record/5799414/files/2021_UsingNarrativeCVs_ShortReport_DORA_FORGEN_LoRes.pdf?download=1

[Tonmepbl OLEHKM\AEMOHCTPaL MM
LIMPOKOrO MMMaKTa

Bennkobputanusa: B pamKkax REF
https://results2021.ref.ac.uk/impact

Asctpanua: Engagement and Impact
https://www.arc.gov.au/evaluating-research/ei-assessment

* Promoting Engagement and Impact: Rigorously assess research engagement and
impact to promote better practice engagement with, and translation of research
into benefits for, end-users and the Australian community more broadly.

* Informing Decisions: Provide a rich and robust source of information on the
strategies, practices and benefits of university research engagement and impact to
mfcI)(rrL\ a;gd support the needs of university, industry, community, and government
stakeholders.

* Demonstrating Success: Provide evidence that Australia’s universities are
undertaking valued engagement with research end-users, embedding practices of
engagement and impact, and producing research with social, economic,
environmental, and cultural benefits.

* Enabling Comparisons: Provide a basis for discipline-level comparisons between
Australian universities of research engagement and impact performance.

Pesynbtathl: https://dataportal.arc.gov.au/El/Web/Outcomes



https://results2021.ref.ac.uk/impact
https://www.arc.gov.au/evaluating-research/ei-assessment
https://dataportal.arc.gov.au/EI/Web/Outcomes

A3blKOBOE U KY/IbTYpPHOE
pa3sHoobpa3sue vs excellence?

He-aHrnMnMcKne a3bikn BarKHbI 418 0OLLEeCTBEHHbIX U
r'YMaHUTapHbIX HayK, MHOIO Uccaea0BaHUN:

http://emanuelkulczycki.com/handbook/

XeNbCUHKCKaA MHMUmMaTmBa (MOKa poab mana)
https://www.helsinki-initiative.org/ru

[1na oCTanbHbIX HAYK Ba*XHO NMPU Hann4ymm 60abLLION
A3bIKOBOWM Ccpeabl: UCMAHCKUW, NOPTYranbCKUM,
KUTAaUCKNIN, PYCCKUMN.


http://emanuelkulczycki.com/handbook/
https://www.helsinki-initiative.org/ru

HayKOMEeTpUA N SKCNepTn3a B
{UTae

* Mpumat WoS co caBMIom B CTOPOHY CENEKTUBHOCTU (KBAPTMAN NO
penTuHry KAH)

e OTcyTCTBME €ANHOr0 «6enoro CrncKka»
* bonblwaa camoCToATENbHOCTb OPraHnU3aunm

* Ocoboe BHMMaHMNe K aBTOPCKUM PONAM (O4eHb BaXKHO bbiTb
nepsbim\corresponding)

* bosnbluee BHUMaHNE K OCOBEHHOCTAM N'YMaHUTAPHbIX HayK
* Pasmep NP nmeet 3HaYeHne
* bonblue posib B KAPbEPHOM POCTE, YEM B FTPAHTOBOM OTYETHOCTHU

* 3aABneHHbIN oTKa3 oT “SCl worship” noka He BblIMACA B € 4NHYIO
NONNTURY

Bonbliaa pedbopma, 3a KOTOPOI CTOUT CNeAUTb:
https://doi.org/10.1007/s11024-022-09468-7



https://doi.org/10.1007/s11024-022-09468-7

YcnewHo caboTupyeTcs cneayollee:

= rarewell to the SCI

* SCl-based indicators cannot be directly applied to research evaluation
such as tenure assessment, graduation requirement, monetary awards and
other related activities.

* Improve the peer-review system as the replacement for SCI-based
indicators in research evaluation.

s Priority to National Dissemination

+ Instead of the number of publications, representative works will be used
in research evaluation; 1/3 of representative works should be published in
national journals

+ Build high-quality national journals through the China Science and
Technology Journal Excellence Action Plan (CSTJEAP). This includes
creating new national journals in English, impoving English abstracts of
Chinese journals, constructing China science citation index. and
encouraging funded papers to be published in national journals.

* Only high-quality publications (HQP) can be counted in research
evaluation. HQPs include papers published in national journals admitted
to CSTIEAP, or top international journals or conference proceedings of a
given discipline.

mmm Restrictions for Open Access Publishing

* Build a black list of all predatory journals.
» Forbidden to use research funding to pay the APCs except for high-
quality publications (HQPs).

https://doi.org/10.1007/s11024-022-09468-7



«KUTANCKMM NapaoKe»

This paper investigates the local accessibility of
China’s international publications and finds that
publishing internationally limits the visibility of
Chinese research for the national Chinese scientific

community, and the restriction is even worse for
immediate access.

https://doi.org/10.1007/s11192-022-04537-w

CnaceT OTKpbITadA HayKa (cm. npowibin BebnHap)


https://doi.org/10.1007/s11192-022-04537-w

OueHKa rpaHToB
Excellence vs Diversity?

 The ERC, the National Natural Science Foundation in China,
the US National Science Foundation and the US National
Institutes of Health do not require applicants to report
bibliometric measures.

* XOpPOLUNN UHCTPYMEHT NPUHYKAEHUA K USMEHEHUIO
BOCNPUATMA MeTPUK. bonblioe ydyactme B8 DORA

* ERC https://sfdora.org/resource/european-research-council-

erc/

* DFG
https://www.dfg.de/en/research funding/principles dfg fund
ing/publishing/

* TotanbHOCTb Diversity? https://www.nserc-crsng.gc.ca/NSERC-
CRSNG/Policies-Politigues/assessment of contributions-
evaluation des contributions eng.asp



https://sfdora.org/resource/european-research-council-erc/
https://www.dfg.de/en/research_funding/principles_dfg_funding/publishing/
https://www.nserc-crsng.gc.ca/NSERC-CRSNG/Policies-Politiques/assessment_of_contributions-evaluation_des_contributions_eng.asp

OueHKa opraHmM3aumm

* DJKCnepTHaAa moaenb
* BennkobputaHua (REF), TOHKOHT

[epmaHuA (Hay4Hble obulecTBa)

[MbpmnaHbie moaenm
* AscTpanua, [OHKOHr

«HopBeXKCcKaa moaenb»
* CKaHOuHaBUA
* ®PnaHpgpwus

WoS\Scopus moaenu
* BocTto4yHaa EBpona un apyrune

Hukaknx mogenen:
* CLLA

«BnbnnomeTpusa B oLeHKE YHUBEPCUTETOB: MUPOBOM OMbITY
https://osf.io/preprints/socarxiv/mtg6u



https://osf.io/preprints/socarxiv/mtg6u

HopMma/ibHbIM MOAXOA:

Panels will be requested to examine each item in detail for
assessment. Panels may decide to use metrics or citation data
to inform their assessment. However, such metrics and data
will not be used in any algorithmic or deterministic way for
the evaluation of research quality. Panels will be advised to
take note of the limitations of metrics and citation data, in
particular their variability within as well as between
disciplines, and the need to consider that some excellent work
takes time to achieve its full impact.

https://www.ugc.edu.hk/doc/eng/ugc/rae/2020/framework.pdf



https://www.ugc.edu.hk/doc/eng/ugc/rae/2020/framework.pdf

«HopBeXcKaa moaeb» U
HaLMOHa/IbHblE CMUCKN

OcHOBHOe OTAIYMeE OT CMIUCKOB NO ULMNTUPOBAHUNAM:

«Journal rankings in China, Flanders, Poland, and Turkey classify journals with a
JIF as being top-tier, but only when they are in the first quartile of the Average
Journal Impact Factor Percentile. Journal rankings that result from expert
assessment in Denmark, Finland, and Norway regularly classify journals as top-
tier outside the first quartile, particularly in the social sciences and humanities.
We conclude that experts, when tasked with metric-informed journal rankings,
take into account quality dimensions that are not covered by JIFs».
https://doi.org/10.1002/asi.24706

CpaBHeHMe noaxonos: https://doi.org/10.2478/idis-2021-0004

CamoobcneanoBaHue coctaButTenem GUHCKOro CNmnCKa:
https://www.avointiede.fi/sites/default/files/2021-
03/Publication%20Forum%20self-evaluation%20report%202021 0.pdf



https://doi.org/10.1002/asi.24706
https://doi.org/10.2478/jdis-2021-0004
https://www.avointiede.fi/sites/default/files/2021-03/Publication%20Forum%20self-evaluation%20report%202021_0.pdf

Table 1. Organisation of the publication channel lists in Denmark, Finland, and Norway.
Denmark Finland Norway
Organization Established 2009 2010 2005
Full-time personnel 1-2.5 2 2
Expert-evaluators 429 250 331
Panels 67 23 89
Jourals/series Levels 1.2.3 0.1,2.3 0,12
level quotas Basis World production World production World and national,
production
Level 2 share 17.5-22.5% 20% 20%
Level 3 share 2.5% 5%
Journals/series Level 1-3 20,787 23.596 27.214
number of titles  Level 2-3 3,104 3.057 2.111
Level 2-3 share 15% 13% 8%
Book publishers Levels 1.2 0.1,2.3 0,12
level quotas Basis Estimated world Number of titles National production
production
Level 2-3 share 20% 10% 20%
Book publishers Level 1-3 1.409 1.335 1.693
number of titles  Level 2-3 91 106 86
Level 2-3 share 6% 8% 5%

https://doi.org/10.2478/jdis-2021-0004



https://doi.org/10.2478/jdis-2021-0004

CnMCcKoCTpoeHune: 4to
oueHmBaTb? [n1ac Hapoaa

Category Description of the category % of Examples
responses
Impact factor and | Established measurement for the journals by the articles that are published, and the 11.5% « High journal ranking [373]
metrics citation generated « Journal impact factor [500]
Value Quality and applicability of the articles published in the journal, including its scientific 35.3% + Quality of the research being
rigor and contribution to the field presented [582]
« Publishes well-researched,
innovative articles [703]
Readership Focuses on how much the published work is read by academic and non-academic people | 2.4% « Large readership [62]
« Is widely read [621]
Reputation Influence and recognition of all the elements related to the journal, such as the editorial 8.5% » Well-established, well-known
board, the scholars who publish or the journal itself editorial board [568]
« name recognition of journal [162]
Review process Elements related to the process of reviewing the articles that are published, such as 42.2% « Peer-reviewed publication [1610]

editors, feedback and rejection rate.

« Rigorous, reviewed by top reviewers
in the field [600]

Name, description, percentage of responses, and examples of the categories found in participants’ definitions of High Quality. Numbers in square brackets represent

anonymized identification of participants.

https://doi.org/10.1371/journal.pone.0257340.t001

HaykoBeabl Toxke coseTytoT: https://www.nature.com/articles/d41586-019-01643-3



https://www.nature.com/articles/d41586-019-01643-3

Cnacmbo 3a BHUMaHue!

isterligov@hse.ru



mailto:isterligov@hse.ru
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