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AHAJIN3 COABTOPCTBA B MATEMATHYECKHX KypHAaJIaxX
Math-Net.Ru

E.A. 3namenckan’, A.A. Ileunnkos?, [I.LE. YeOyxos!

1 Mamemamuueckuu uncmumym um. B.A. Cmeknosa Poccutickoti akademuu
HAayK
2 Uncmumym npuxkiaoHvlx Mamemamuyeckux ucciedo8anuil — 060cobaentnoe
noopa3zoenenue O®UIL] "Kapenvckuii nayunsiii yenmp Poccutickou akademuu
Hayk"

AHHoTanus. V3yyeHbl BONPOCHI COABTOPCTBA YUYEHBIX-MATEMAaTHUKOB IIO
nanabeM moptana Math-Net.Ru 3a mepuon ¢ 2000 mo 2020 ron. UccnenoBanus
MMOKa3bIBAIOT, YTO TOJABJISONIEEe 4Yucio cTraTeidl (6onee 59%) mpunHammexar
OJIHOMY aBTODY, 39% crareil HanKucaHbl KOJJIEKTUBAMHU YMCIEHHOCTBIO OT 2 JI0
4 aBtopoB. OctanbHble 2% cTaTeld NPUXOIATCA Ha KOJUJIEKTHBBI, BKIFOYAKOIINE
oT 5 110 44 aBTopoB. Takasi CTpyKTypa COaBTOPCTBA MO3BOJSIET ClI€TaTh BBIBOJ
0 TOM, YTO OTMEYaeMble B TEHJICHIIUU MPEeTHAMEPEHHOT0 POCTa COAaBTOPCTBA HE
OTHOCSTCS K HameMmy oOBeKTy wuccienoBaHusi. [loka3aHo, YTO OCHOBHBIE
XapaKTepUCTUKHU Tpada COaBTOPCTBA, TaKUE KakK JOJSI BEPIIUH, BXOJAIIUX B
MaKCUMaJbHYI0 KOMIIOHEHTY CBS3HOCTH, NUAMETP U CPEIHss UIMHA TyTH
CTaOUIN3UPYIOTCS, KOT/Ia KOJIMYECTBO COABTOPOB Jocturaer 4. B ornuune ot
PEKOMEHIAllMK O BBIICJICHUH B OTIEIBHYIO KaTEropHIo MyOJIMKamuii ¢ Ooiee
yeM 10 coaBTOpamMu, B HalleM CIIy4ya€ B OTIEIbHYIO KaTErOpHI0 MOMKHO
BBIJICTISITH IyOJIUKAINK ¢ OOJiee YeM MAThIO aBTOPaMHU.

KiroueBble c10Ba: COaBTOPCTBO, KOJIMYECTBO COABTOPOB CTaTbU, rpad
COABTOPCTBA, MaTeMaTHueckuii mopran Math-Net.Ru.

Analysis of co-authorship in mathematical journals
of Math-Net.Ru

E.A. Znamenskaya', A.A. Pechnikov?, D.E. Chebukov'

1 Steklov Mathematical Institute of RAS
2 Institute of Applied Mathematical Research of the Karelian Research Centre
of the Russian Academy of Sciences

Abstract. Problems of co-authorship in mathematical articles were studied
on the basis of journals data stored in the All-Russian mathematical portal
Math-Net.Ru for the period from 2000 to 2020. The investigation shows that
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the most articles (more than 59%) are written by a single author, 39% of articles
are written by a group from 2 to 4 co-authors. 2% of articles correspond to
scientific groups consisting from 5 to 44 co-authors. Such a structure of co-
authorship shows that the known tendency of deliberate growing co-authorship
does not correspond to our object of investigation. We show that the main
features of the co-authorship graph, such as a fraction of the vertices as a part of
the maximal connected component, diameter and the average path length are
stabilized once the number of co-authors reach 4. Unlike the recommendations
to allocate articles written by more than 10 co-authors to a separate category, in
our work we can allocate publications written by 5 co-authors to such a single
category.

Keywords: co-authorship, number of co-authors of the article, co-
authorship graph, mathematical portal Math-Net.Ru

1. BBeaenue

Hayunas paGota npeactaBisieTcsi OTHUM M3 HauOoJiee UHTEIIEKTyalbHO
TpeOOBATENbHBIX U CIOXKHBIX BUJOB YEJIOBEYECKON NEATEILHOCTH U HE MOXKET
OBITH OIICHEHA IO €IMHOW YHUBEpCAIbHOU cxeMe. M3yueHne HaydHBIX CBS3EH
YYEHBIX JA€T BO3MOXXHOCTb OILICHMBATh TEHACHUWH Pa3BUTUS Pa3IHMYHBIX
HAay4YHBbIX HANpPaBJIECHUN, BBISABIATH HAYYHBIE LEHTPBI, HAay4YHbIE IIKOJbl H
3HAYMMBbIE MIEPCOHBI.

OpHoil 13 nepBbIX MyOJIMKAIMH, MOCBSIICHHBIX AHAJIW3Y HAYYHBIX CETEH,
apisieTcs ctaths ae Comna [lpaiic [1], Beimenmas B 1965 rogy u, HECOMHEHHO,
CBSI3aHHAs C TMIOSBJICHUEM DJIEKTPOHHBIX XPAaHWJIMIL HAyYHBIX MyOJUKaLUM.
OcHoBHbIE HCCeAyeMble 00BEKTHI C TE€X MOP U 10 HACTOSIIET0 BPEMEHH — 3TO
CEeTU LMUTUPOBAHUA U CETU COABTOPCTBA, IIOCTPOCHHBIE HA OCHOBE JAHHBIX,
IIOJIy4a€MbIX W3 Pa3IMYHBIX DJIEKTPOHHBIX MCTOYHHUKOB, HCCIEIYEMBIE C
IPUMEHCHUEM MAaTEMAaTUYECKUX MOJEJIEN W NAIbHEUIIEH COAEpKATEIbHON
WHTEPIIPETALNEN pE3yIbTATOB.

OnHrMM M3 YacTO MCCIEAYEMBIX CETEM HAy4YHOrO COTPYAHUYECTBA
ABJISIFOTCSL CETH COABTOPCTBA, BO3MOYKHO, H3-3a M3HAYAJIBHOW OYEBUIHOCTH
ONPENEIICHNS «3HAKOMCTBA» YUYEHBIX, YTO JOKYMEHTUPYETCS CAMUMH CTaThIMH,
KOTOpbIE NUIIYT Yy4yeHble. [IpuBeaeM IOITHOCTBIO OINpPENEICHUE OTHOLIEHUS
coaBTOpcTBa M0 HhtoMaHy: « MBI n3y4aeM CETH YUEHBIX, B KOTOPBIX JBA YUEHBIX
CUMTAIOTCS CBSA3AaHHBIMU, €CIIM OHA COBMECTHO HAIMCAIM CTATBIO. JTO KAXKETCA
pa3yMHBIM OINpEJEIICHUEM HAyYHOrO0 3HAKOMCTBA: OOJIBIIMHCTBO JIIOJACH,
KOTOpBIE HalMCalld CTaThl0 BMECTE, OyAyT XOpOILIO 3HATh Jpyr Apyra. 1o —
YMEPEHHO CTPOroe OIpEAEIeHUE, TaK KaK €CTb MHOTO YYEHBIX, KOTOPbIE 3HAIOT
JIpyT Apyra 10 HEKOTOPOM CTENIEHU, HO HUKOT1a HE COTPYAHUYAIA B HAITMCAHUU
cratbu» [2]. Janee mbl OyaemM MpUACPKUBATHCSI UMEHHO TAaKOTO OINpPEACICHUS
COTPYIHUYECTBA YUYEHBIX YEPE3 COABTOPCTBO.

B pabote [3] mpuBOasATCS pe3ynbTaThl aHAIM3a COABTOPCTBA B JKypHajax,
npounaekcupoBanHbeix B Web of Science B 2009—2018 rr., Ha ocHOBe 15,7 MiH.
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JIOKyMEHTOB THTIA «CTaThs (article)» (He 0030pbl ¥ HE UHBIE TUITBI JOKYMEHTOB).
[IpuBeneM yacThb 3TUX PE3yJIbTATOB.

B xareropun «Matematuka» (184499 crareit) 99,2% crareil HanucaHo
rpymnmnamu ot 1 1o 5 aBropos u 0,8% rpynmamu ot 6 1o 10 aBTOpOB.

B kareropun «Kommnberotepusie Hayku» (387710 crareit) pacnpeneneHue
cleytoniee:

90,8% - ot 1 1o 5 aBTOpPOB,

8,7% - ot 6 1o 10 aBTOpOB,

0,4% - ot 11 o 15 aBTOpPOB,

0,1% - ot 16 1o 20 aBTOPOB.

Kpome toro, ects rpynmst ot 31 no 51 aBropa, umeroniue oo 0,1% u
rpymmnsl oT 101 go 500 aBTopoB, nmeromue o110 0,001%.

Jlns cpaBHeHuUs, B Kateropun «Ousnkay:

74% crarel HanMcaHbl rpynnaMu ot 1 10 5 aBTOpoOB,

21,5% - ot 6 no 10 aBTOpOB,

2,8% - ot 11 no 15 aBTOpOB,

u nanee no yoOwiBaHuto. Ilpu stom mmerorcs rpynmsl oT 501 go 1000
aBTOPOB, 10J11 KOTOPBIX cocTaBiaeT 0,084%.

Otmetnm, uto B [3] orcyrcTByeTr Kateropus «lIpuknannas mateMaTtnkay.
OnHo W3 BO3MOXKHBIX OOBSICHEHHMM 3aKJII04YacTCsl B TOM, 4YTO CTaTbU JSTOM
KaTeropuu BXOJAT MO0 B kaTeropuio «Maremaruka», mub6o «KommbroTepHbie
HAYKW.

B nocnennue 20 net, HaYMHas MPUMEPHO € paboOTHI [4], POCT KOJIMYECTBA
COAaBTOPOB BBI3BIBAET HEKOTOPYIO 03a00YE€HHOCTh B OTHOLIEHMHM TOTO, YTO
UMEHHO 3HAYUT YIOMHUHAHUE MUMEHU CPEY COABTOPOB, U KAKYIO POJIb UTPAIOT
T€ WM WHBIE COAaBTOPHl B CaMOM MCCIEIOBAaHWU, aHAJIU3€ pEe3yJIbTaTOB U
NOJATOTOBKE TEKCTOB. (TMeyaeTcsi, HampuMep, YTO HWHTEPHALMOHAIU3ALINS
IPYIIbl COABTOPOB OKA3bIBAET BJMSHUE HA YBEJIWYEHUE LUTHUPYEMOCTH, UTO
MOET ObITh PAaCLIEHEHO KakK MOIbITKA OKa3aHMs BO3JEHUCTBUS HAa MHIUKATOPBI
HAay4YHOU pe3yJIbTATUBHOCTH.

B 3apyOexHBIX MCCIeI0BAHMIX, MTOCBAIIEHHBIX aHAM3Y HAYyYHBIX CETeH,
OCHOBOW [IJIsl TIOJIYYEHMSI MCXOIHBIX IaHHBIX SIBJISAIOTCS KPYMHbIE HHTEPHET-
matdopMel, Takue kak Web of Science unu Scopus, UMerone HHCTPYMEHTBI
tuna Journal Citation Reports, u (He MeHee KpymHBIE) CHEIHAIN3UPOBAHHBIC
pecypchl, TaKue KaK PubMed (https://pubmed.ncbi.nlm.nih.gov).
PycckosI3pIUHBIX JKypHAJIOB U MyONMKaIMil Ha 3TUX pecypcax HemHoro. B Web
of Science KOIMYECTBO PYCCKOSA3BIYHBIX MyOiuKanuii coctaBisier menee 0.5%
oT obmero koiuyectBa. llosToMy cyauTh O CHTyallud C COaBTOPCTBOM
POCCHUHCKMX MaTEeMaTHMKOB Ha OCHOBaHHMHM wuccienoBanuii Web of Science
JIOCTAaTOYHO CIIOKHO.

B ornnumne oT yka3aHHBIX CIy4YaeB aBTOPHI UMEIOT JOCTYH K CBEIACHUSIM
OOb1epoccuiickoro MaTEeMaTU4YeCKOro noprajia Math-Net.Ru
(http://www.mathnet.ru), 4To B onpeeIeHHON CTENIEHU MO3BOJISIET UCCIIEIOBATh
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yKa3aHHYIO MMPOOJIeMaTUKy B 00JACTH MaTEeMAaTHUECKUX U KOMITBIOTEPHBIX HAYK
B Poccun. Math-Net.Ru (http://www.mathnet.ru), u3BecTHbIli BebO-pecypc,
coJlepKalil OoraTyr0 KOJUIEKIUIO IIOJHOTEKCTOBBIX apXHWBOB BEAYIIHX
POCCHUHCKMX MaTeMAaTUYECKUX XYpHAJIOB M HMH(popmanuio o6 ux aBropax. K
cepenune amnpena 2022 r. Ha mopTalie 3aperUCTPUPOBAHO TMouTH 146 THICSY
aBTOpoB, 314 ThiCSY HaAyuyHBIX cTaTbu M3 144 XKypHanoB (MEPUOAMYECKUX
uznanuil). Mudopmanumonnas cucrema Math-Net.Ru uHaekcupyer Hay4yHbIe
nyOiIMKaMu U XpaHUT UX B 0a3e NaHHBIX B CTPYKTypHUpOBaHHOM Buze [5].
MeTtananHble Bcex MyOJMKaluii 0ObeUHEHbI B OAHY TaOJIHUIy 0a3bl JaHHBIX, B
KOTOPOW B OTJENBHBIX KOJIOHKAaX XpaHATCA Ha3BaHUA MyOJIMKaIUil, aHHOTALUH,
KJIFOUEBBIE CIIOBA, & TAK)KE HOMEpA rojia, TOMa, BBIITYCKA M CTpaHMILL. TeKCTOBbIE
NaHHble (Ha3BaHUs, aHHOTALlMHU, KJIIOYEBBIE CJOBA) XPAHATCA HAa PYCCKOM U
aHrnuiickom s3bikax. CoOpaHbl CCBUIKM Ha CTpaHMLBI MyOJuKauuid B
MEXIYHapOaHbIX Onbnmorpaduuecknx 0azax maHHbIX, Tak kKak Web of Science,
Scopus, MathSciNet, z-bMATH, ADS NASA, PUHII. ABtopsl nmyOiukauuii u
adhuimanuyu BKJIIOYEHBI B COOTBETCTBYIOIIME OTJENIbHbIE TaOmuiel. B
KOJIOHKaX TaOMuIbl MEPCOHAIMN OTIENbHO XpaHATCA (paMmwinM, HMEHa H
OTYECTBA ABTOPOB HA PYCCKOM W AaHIJIMHCKOM S3bIKaX, CCBHUIKA Ha
NEPCOHAJIbHBIE CTPaHMIIbI B pedepaTUBHbIX 0a3ax NaHHBIX, KIIOUEBBIE CIIOBA,
Hay4yHble OMOrpaduu U HEKOTOpbIE JAPYrue NEPCOHAIbHBIE JTAHHBIE. ABTOPBI
OpUBsi3aHbl K NyOJIMKamusiM @pU IOMOIIM BCIIOMOTATENIbHOM  TaOJMIIbI,
coJiepKalleil TOJbKO KOABI MyOiuKanuii U aBTOpOB. CBSI3aHHOCTH TaOJIMIIBI
nyOnuKanuil 1 BCIIOMOTaTeIbHOM TaOJMIBl O3BOJIIET HaM BBIACIUTh TPYIITY
paccMaTpuBaeMbIX CTaTed >KypHaJloOB, ONMYOJIMKOBAaHHBIX B BBIOPAHHBIE TOJBI,
OCYIIECTBUTH MMOMCK I'PYII COABTOPOB, BBIJEINUTD MTyOJIUKALUU C OJHUM, JIBYMS,
TpeMsl U T.J1. aBTOPaMHU.

B paborte [3] oTMedeHO, YTO KOJMYECTBO COABTOPOB B IMyOJIMKAIIUU
CTaBUT NEpe]l aHATUTHKAMU M aIMUHUCTPATOPAMH PsiJl BOIIPOCOB, CBA3aHHBIX C
OIIEHKaMU Pe3yJIbTaTUBHOCTU HAYYHOU AesTeIbHOCTU. B HacTosel paboTe Mbl
uccienyeM aBa u3 Hux mo nanHeiM Math-Net.Ru. IlepBsliit — 3adukcupoBats u
MOHSATh MPHUPOAY U3MEHEHHUS KOJIMUYECTBA COABTOPOB B IyOJIMKALIMM, a TaKXkKe
CPaBHHTD IOJIyYECHHBIE PE3YJIbTAaThl B 00JACTSIX MAaTEMAaTHKH M KOMITBIOTEPHBIX
Hayk ¢ Oonee rmoOanpHbIMU naHHBIMH Web of Science. Bropoit — BbISICHUTS,
€CThb JIU CBA3b MEXIYy pPOCTOM KOJIMYECTBA COABTOPOB U OCHOBHBIMHU
XapaKTepUCTUKAaMU KOMMYHMKAIIMOHHBIX CBS3€H, BO3HUKAIOIIUX Ha OCHOBE
COaBTOPCTBA.

2. Ucxoanble JaHHLIE HCCIEI0BAHNSA

B undopmanuonnoit cucreme Math-Net.Ru nannbie HakamauBaroTCs B
TeueHue nocuenanux 15 ger. OxpaueH OONbLION BPEMEHHONW MHTEPBAI U CaMble
paHHUE UUTUPYIOIIHUE CTaTbU (TO €CTh UMeroIe OudIuorpaduyecKue CChUIKU
Ha nyonukamuu Math-Net.Ru), otHocsarcs xk 1936 romy, a camble paHHHE
IUTUPYEMBIE CTaThu AaTupyroTcsa 1866 rogom. HamonHenue nHdopMaiimioHHOM
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CUCTEMBl [0 TOAaM TIO pa3IUYHBIM TpPUYUHAM OBUIO  JOCTATOYHO
HEOJHOPOIHbIM. [l wuccnenoBaHust ObUT BbIOpaH BPEMEHHOM WHTEpBAI
JTaTUPOBKM cTaTei, omyoaukoBaHHbIX ¢ 2000 mo 2020 roja, mockoiabky 3a 2021
r'OJl HAalOJIHEHHE 0a3bl JaHHBIX €IIe MPOI0KACTCS.

JIist pemieHusi MOCTaBICHHBIX 3a/lady U3 OOIIEero KoJIM4yecTBa Oosiee yeM
140 >xypHasioB ObUIM OTOOpaHbl 56 BeIyHIMX POCCUWCKUX IKYPHAJIOB H
KYpPHAJIOB CTpaH OJMXKHEro 3apyOexkbs, KOTOpble HHIEKcupyroTcs B Math-
Net.Ru momHbIM WM 3HAYUTENBHBIM 00BEMOM BBITYCKOB. Kpome ToroO,
OpeIBapUTEbHO U3 PACCMOTPEHHUs ObUIM HMCKJIIOYEHBI TaKUe >KypHaJbl Kak
«Ycnexu pU3NYECKUX HAyK», «YCIEXd XUMUU» U PSA IPYTHX, OUYEBUIHO HE
OoTHOcsAIMecd K kKareropusaMm «Marematuka» u «KOMIBIOTEpHBIE HayKn»,
YUHTBIBAsI OYEBHUIHBIE OTINYMS B OPraHU3al[MU TPy COABTOPOB U NPOBEACHUU
HAay4YHBIX HCCIEJOBAaHUN MO 3TUM HanpasieHUsAM. CIHCOK HCCIEAyEeMBbIX
KYypHAJIOB IO MaTEMATHKE, MPUKIATHON MATEMATHKE U KOMITBIOTEPHBIM HayKam
npuBOAUTCS B TaOM. 1.

Tab6u. 1. Criucok )KypHajIoB

Kon-Bo | Kon-Bo
Hassanue xypHana N

cTareil | aBTOpOB
Anrebpa u aHanu3 1040 933
Anre0bpa U JIOTHKa 857 436
Bectauk Mockosckoro ynusepcurera. Cepust 1: Matematuka. Mexanuka 1816 1383
Bectauk Camapckoro I'TY. Cepus "®usnko-mateMaTHueckue HayKu'" 1384 1238
Bectuuk CII6I'Y. Cepus 10. [Ipuxianuas matemaruka. Mudopmarnka. IIponeccs! ynpasienus 467 612
Bectauk Y nmyprckoro ynusepcurera. Marematrnka. Mexannka. KoMbroTepHble HAyKd 748 631
BrnanukaBka3ckuil MaTeMaTHYeCKUH KypHAT 708 579
JlanbHEBOCTOYHBIM MaTeMaTH4eCKUil xKypHall 434 339
JluckpeTHast MaTeMaTHKa 939 592
JIMCKpETHBII aHaJIU3 ¥ UCCIICIOBAHUE ONlEepalii 757 425
JKypHai BEIMHCIUTEILHON MaTEMaTHKH U MAaTeMAaTHIECKOH (DU3MKH 3686 2790
Kypnan maTemarndeckoil GU3MKH, aHATIN3A, TEOMETPHU 570 533
Kypnan Cubupckoro denepansroro yausepcurera. Cepust "MaremaTtuka u Gpusznka" 819 1019
3anucku Hay4HbIX ceMuHapoB [IOMU 3004 1550
HM3BecTrst BhICIINX yueOHbIX 3aBefeHnid. MaTemaTnka 2421 1840
W3zsectus MHCTHTYTA MaTeMaTHKH ¥ NTHQOPMATHKH Y IMYPTCKOTO TOCYAAapCTBEHHOTO YHUBEPCHUTETA 407 320
W3Bectus Poccuiickoit akagemun Hayk. Cepusi MaTeMaTH4decKas 999 754
Wrorn nayxu u texauku. Cep. "CoBpeMeHHasl MaTeMaTHKa U ee NpIIoKeHHs. Temarnd. 0630ps!” 672 799
Jlexunonnsie kypcel HOLL 30 23
Marematndeckasi TEOPHsI UTP U €€ IPUIIOKCHUS 263 216
MaremaTrdeckne BOIpockl Kpunrorpaduu 327 192
MaremaTndecKkre 3aMeTKI 4185 3104
Marematndeckue Tpyabl 351 256
MaremaTrnueckuii cCOOpHHK 1632 1249
Marematrnieckoe MOAEIHPOBaHKE 2668 3266
MaremaTnyeckoe 00pa3oBaHUE 529 272
IIpenpunts! MucTUTYTa NpUKinagHod MaTeMaTuky uM. M. B. Kengsimma PAH 2374 1440
[pukinagHas AUCKpeTHAs MaTeMaTHKa 721 487
IIpuxnannas nquckperHas maremaruka. [Ipunoxenue 520 345
ITpo6ems! ynpaBieHus 1171 1194
Cubupckue 3JeKTpOHHbIE MATEeMaTH4eCKUe U3BECTUS 1333 1130
Cubupckuii xypHaI BEIYUCIUTEILHON MaTEMaTHKH 677 708
Cubupckuil )KxypHaa1 HHAYCTPUAIbHOW MaTeMaTHKH 1030 950
Cubupckuii xypHaI YUCTOH M IPUKIATHON MAaTeMaTHKH 486 532
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Cubupckuii MaTeMaTHYeCKUI JKypHal 2319 1593
CoBpeMeHHass MaTEMaTHUKa U €€ IIPUIIOKECHUS 77 102
CoBpeMmeHHas MaTeMaTuka. OyHIaMEHTaIbHbIC HAIIPaBJICHUS 408 464
CoBpeMeHHbIe TPOOIEeMbl MATEMATUKU 67 83
Teopernueckast 1 MaTeMaTHIecKast PU3HMKa 2843 2355
Teopust BEpOATHOCTEH U ee NPUMEHEHHS 1185 955
Tpynst MucTuTyTa MaTemMaTuku U Mexanuku YpO PAH 1617 970
Tpynst MatemaTuyeckoro uHctuTyTa uMeHu B. A. CrekinoBa 1566 1432
Tpyznsl MOCKOBCKOTO MaTeMaTHYECKOT0O 00IIecTBa 121 164
Tpynst cemunapa umenu U. I'. Ilerposckoro 113 140
VYnpasienue GONBIINMI CHCTEMaMH 726 829
Ycnexu MaTeMaTH4ecKux HayK 1571 1691
Y dumcknit MaTeMaTHIECKHUH >KypHAI 526 500
Yuensle 3anucku Kazanckoro ynusepcurera. Cepust OU3uKo-MaTeMaTHYECKHUE HAYKH 985 1317
OdyHramMeHTanbHas U IPUKIaJHas MaTeMaTHKa 1479 1340
OYHKIIMOHATIBHBINA aHAJIN3 U €r0 NPUI0KCHUS 866 712
YeObIeBcKHi COOPHUK 943 839
Algebra and Discrete Mathematics 769 890
Regular and Chaotic Dynamics 934 877
Russian Journal of Nonlinear Dynamics 658 629
Symmetry, Integrability and Geometry: Methods and Applications 1681 2236
Theory of Stochastic Processes 292 277

B ykazannbix 56 xypHanax ¢ 2000 mo 2020 roapl ObLJI0 OMyOJIUKOBAHO
Moyt 62 ThICAY CTAaTE€l, aBTOPAMHM KOTOPBIX SBJISIIOTCA OKOJO 33 ThICSY
YUEHBIX.

3. Apu¢mMeTHKa COABTOPCTBA

PesynbraThl aHanM3a MoKa3bIBalOT, YTO MHOXKECTBO U3 33 ThHICSY aBTOPOB
MOXXHO pa30WTb Ha TpPU HENEPECEKAOUUXCS  IOJMHOXECTBAa,  YTO
POJIEMOHCTPUPOBAHO Ha nuarpamme (puc.l).

B C CO3ETORamMM M Ges3 M Toncko Des CcoaBTOpPOB
COSBTOPOB

TONbHD C COQBTORE MM

Puc. 1. Tpu noagmMHOXkeCTBa aBTOPOB
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JlocTaTOYHO BENUKa J0JIsl aBTOPOB, MyOIUKYIOIINXCSA B OIMHOYKY, OJTHAKO
OoJbIIIas 4YacTh aBTOPOB UMEIOT MyOJIMKAIIMU B COABTOPCTBE.

B T1abn. 2 npuBOmATCS CBOJHBIE [aHHbIE IO KOJMYECTBY CTaTew,
OMyOJIMKOBAaHHBIX Tpynnamu aBTopoB. Ilox rpynmol 37aech MNOHHUMAETCS
KOJUIEKTUB aBTOPOB, HMEIONIMX OJHY WJIM HECKOJBKO COBMECTHBIX padOT
(bopmanbHO TpyIa MOXKET COCTOSITh M3 OJHOro aBTopa). Kak BuAHO U3
Tabnuibl, 6osiee 54% craTel mpuUHAAJIEkKAT OAHOMY aBTOPY, U 0K0iI0 30% nByM
aBTOPAM.

HNMeercss modTH OJMHAKOBOE KOJIMYECTBO TPYII M3 OJHOTO M JABYX
aBTOPOB, OJHAKO CPEIHEE KOJMYECTBO CTATEi, HAIMCAHHBIX OJHUM aBTOPOM B
nBa pasa Oosnbire, yeM aByms. ['pynmst ot 4 10 10 coaBTOPOB B cpeiHEM UMEIOT
YyTh 0O0JIbILIE OJHOM MyOIUKALIUH.

[lomy4yeHHbple pe3yabTaThl MO3BOJSIIOT CIENaTh CpPaBHEHHE HAIEH
CUTyallid C COAaBTOPCTBOM ¢ pesynbTaTtaMu it Web of Science. Yutem, 4uTo B
ciydae Math-Net.Ru mMbl HE MpoBOAMM pazNuyMs XKYpPHAJIOB MO KAaTETOPUSM
«Marematuka» U «KoMIbIOTEpHBIE HAYKW), U TIO3TOMY CPABHUM HAaIllU JAHHBIE
c ooeumu kareropusimu Web of Science. Kpome Toro, nannsie mans Web of
Science npuBoOAATCS U1l YKPYIHEHHBIX ciiydaeB oT 1 10 5 aBTopos, oT 6 10 10
aBTOPOB, U T.JI.

Tab6u. 2. KonmuecTBo cTaTel, OrmyOJMKOBAaHHBIX TPYIITIAMU

o JIOJIA OT
KOJIMYECTBO | KOJIHMYECTBO | KOJIUUECTBO CT:;ZGH o01Iero
COaBTOPOB TPy craren rpyny qncnfi
crareit
1 11793 33502 2,841 54,24%
2 12460 18592 1,492 30,10%
3 5251 6495 1,237 10,51%
4 1593 1746 1,096 2,83%
5 622 654 1,051 1,06%
6 255 267 1,047 0,43%
7 121 126 1,041 0,20%
8 76 76 1,000 0,12%
9 69 71 1,029 0,11%
10 46 46 1,000 0,07%
11-15 - 107 - 0,17%
16-44 - 89 - 0,14%
Bcero crareit 61771

K Tomy xe B pabote [3] (ctp. 7, Table 1) B ctpoke ‘Computer Science’
JIOTyIlIeHa OLIMOKa: cymMMa 3HaueHuil 1o crpoke Oombiie 100, mosTomMy Mbl
OTPAaHUYIIINCH TIEPBBIMU TPEMS 3HaUCHUSAMH. Pe3ynbTaThl CpaBHEHUS CBEICHBI B
Tabu. 3.

MoHO BUJETH, YTO CTPYKTypa coaBTopcTBa B Math-Net.Ru no rpynmam
1-5 u 6-10 coaBTOpOB OUEHK ONU3Ka K CTpyKType Web of Science B kaTeropuu
Mathematics.
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Tabn. 3. CpaBHEHHE COaBTOPCTBA

Computer .
chgggzc?o Science, Math-Net.Ru Matl\l;m; tes,
poB WoS ©
1-5 90,80% 98,73% 99,20%
6-10 8,70% 0,95% 0,80%
11-15 0,40% 0,17% 0%

4. I'padwbl coaBTOpPCTBA

Tepmun «rpad cOaBTOPCTBAY», UCIOIL3YEMbIN HAMH 371€Ch, O0IEE CTPOTO
cleyeT OMpeaesuTh Kak rpad HaydHOro COTPYAHMYECTBA, MOCTPOCHHBIA Ha
ocHoBe ormpezenenuss Hpiomana [2], NpPUBENEHHOrO paHee: JABa YUYEHBIX
CUMTAIOTCS CBSI3aHHBIMM, €CJIM OHU COBMECTHO HAIMCAIM CTaThlO. 3/1€Ch MbI HE
CTaBUM 3aJ]auy U3yUYEHHUS CHJIbI COTPYJHUYECTBA B 3aBUCUMOCTH OT KOJIMYECTBA
cTaTeil, HallMCAaHHBIX B COABTOPCTBE, MOATOMY B HamieMm rpade CoaBTOpPCTBA
péOpa UMEIOT KpaTHOCTh | ¥ HE UMEIOT BECOB.

Tpamummonno o6o3nauum rpag coaBropctBa kak G=G(V,E), tne V —
MHO>XECTBO BEpIIIMH, COOTBETCTBYIOIUX aBTOpaMm, a E — MHOkecTBO ayr. Jlis
0003HaUEHUS MOITHOCTH MHOXKECTBa Oy/JeM HCHOJh30BaTh 3amuch card, T.e.
card(V) — KOIM4eCTBO BEPIIUH MHOXKECTBA V.

Ham mutan uccnenoBanus rpad)oB COABTOPCTBA BHITIOJHSJICSA B J[BA dTara.
Bnauane Mbpl mocTpouau W uccheoBaid rpadbl COABTOPCTBA IS 3aJaHHOTO
yucia coaBTopoB oT 2 nmo 10. Takue rtpadsr mber o6o3naunm Gi(Vi,Ei), u
3aJIaHHOE YKCJIO COABTOPOB 1 OyZIeM Ha3bIBaTh MHJEKCOM COaBTOPCTBA.

[Tpusenem npumep noctpoenus rpada Gi(Vs,Es):

1. B 0a3e IaHHBIX OTOMPAEM CTATbU C TPEMSI COABTOPAMH,

2. MO JAHHON BBIOOPKE CO3[a€M CIHMCOK, KaXJas 3alHuch KOTOPOIO
<idl, 1d2, id3, n> — 310 wuAeHTU(]UKAaTOpPHI Tpex coaBTOpoB idl,1d2,1d3 B
MOPSI/IKE BO3pAaCTaHWS 3HAYCHUS WACHTH(PHUKATOpAa W YHCIO CTaTed n,
HaIMCAaHHBIX KAXI0M YHUKAJIIBHON TPOMKOU COABTOPOB,

3. 110 TaHHOMY CITUCKY CTPOMM MHOKECTBO BepIIuH rpada Vs,

4. MO JAaHHOMY CIIMCKY Kaxayto Tpouky <idl, id2, id3> mpeobpasyem BO
MHOkecTBO map (id1, 1d2), (id1, 1d3), (id2, id3), nmpencTaBIsOMIIMX MHOXKECTBO
pebep E;, mpu 3TOM KpaTHBIE peOpa HE YIUTHIBAIOTCA.

[Tomyuaem rpad Gs3(V3,Es), B koTOpoM BepiivHbl U3 Vi COOTBETCTBYIOT
aBTOpaM, HMMEIONUM ITyOJIMKAIlMd B COCTaBE TPYIIBI W3 TPEX COABTOPOB.
CootBercTBeHHO peOpa u3 Es; oTpakaloT CBA3M MEXIy TEMH aBTOPaAMH,
KOTOpbIE UMEIOT MyOJIMKAIIMU B COABTOPCTBE.

AnanormyHo  ctpositca  rpabbl Gy, Gs-Gjo. OO6pabotka TpadoB
pOU3BEJEHA C IMOMOIIbIO OECIUIaTHOrO0 MNPOrpPaMMHOrO OOecredYeHus: Jyis
Bu3yanu3anuu u uccinenoBanus cereid Gephi (https://gephi.org). PesynbTaTh
ATOrO dTara cBeAeHEI B Ta0. 4.
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Ta6u. 4. OcHoBHBIE XapakTepucTuku rpadgoB G2-Gio.

rpag card(V) card(E) card(Vmaxcc) fract diam
COaBTOPCTBA

G2 16618 12460 3079 0,185 57
G3 10936 14358 1747 0,160 36
Gy 4835 8692 402 0,083 15
Gs 2442 5673 296 0,121 13
Ge 1268 3580 139 0,110 11
Gy 706 1949 154 0,218 13
Gs 521 2005 149 0,286 9
Go 502 2323 248 0,494 7
Gio 350 1949 255 0,729 6

3necb  Vmaxce 0003HauaeT MHOMKECTBO  BEpIIMH  MaKCHUMaJbHOMN
KOMITOHEHTHI CBsI3HOCTH (MaxCC) cOOTBETCTBYIOMIETO Tpada CoaBTOPCTBA, fract
— nons BepmH V, Bxoasmux B maxCC, a diam — guametp rpada.

Hecmotpss Ha TO, u4TO mOCTpoeHHbIE Tpadbl COABTOPCTBA SIBISIIOTCS
BCIIOMOTaTENIbHBIMHU JIJIsl BTOPOTO 3Tara, OTMETUM HEKOTOPBIE UX OCOOEHHOCTH.

I'pad Gio mpencraBiser coOoil rpad, MOCTPOCHHBI Ha MHOMXKECTBE
aBTOPOB, SBJIAIOIIMXCS COABTOPAMM CTAaTel, HanMcaHHbIX 10 aBTopamu (puc. 2).

®o@

Puc. 2. I'pad Gy

Ero makcumalpHasi KOMIIOHEHTA CBSI3HOCTHU BKJItOYAeT B cedst moutu 73%
BCEX BEPIIMH, MPUYEM MAaKCHUMAaJIbHOE PACCTOSTHUE MEXAy JI0001 mapoi paBHO
6. Bropas mo pa3MEpHOCTHM KOMIIOHEHTAa COAEpXHUT 15 BepumH, a eme 8
KOMIIOHEHT — pOBHO 10 10 BepUIMH, YTO paBHO 3aJaHHOMY KOJIMYECTBY
COaBTOPOB IIpH nocTpoeHUU Gjp. MOXKHO cenaTh BBIBOA O TOM, YTO COABTOPbI
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crareid, HanmucaHHbIX 10 aBTOpaMHU, B OCHOBHOM XOPOILIO 3HAKOMBI JPYT C
JIPYroM, MOATBEPK1asi U3BECTHBIM (peHoMeH «Mup TeceH» [6]. [IpakTuuecku To
K€ caMoe MOXKHO cka3ath U 0 rpade Gy, HO Helnb3sl 00 ocTanbHBIX Tpadax G; -
Gg. OT™MeTuM Takxke, 4yTo 3HadyeHue fract mis mHaekca coaBTopcTBa OT 2 A0 4
yosiBaeT, a or 6 g0 10 Bo3pacraer, 4TO OMSITh-TAKH CBHUIETEILCTBYET 00
OCOOCHHOCTSIX KOMMYHHKAIIMM MEXIy aBTOpaMu OOJBIIMX KOJUICKTHBOB
COaBTOPOB.

Ha BTopoM »3rTame Mbl MOCIEIOBATENBbHO MPOJACHAINA  ONEpPalUI0
«HaCJIauBaHU», KOTOpas Ha MEPBOM IlIare 3aKJIF0YaeTCs B CIEIYIOIIEM:

1. d¢ukcupyem B KadecTBe HadanpHOro rpad Gz, Ha KOTOPBIH
«HaciaanBaem» G3, a UMEHHO

2. MHOXXECTBO BEpIIMH pe3yJdbTUpyroniero rpada V,3 CTpOUM Kak
nobGaBiieHne K V, BceX BepmMH H3 Vi, KOTOpbIX HET B Vi Va3 =
(V2UV)\(V2NV3);

3. MHOeCTBO Bcex pedep E, ;3 ctpoum kak nodasienue k E, Bcex BepimH
u3 E;, kotopsix HeT B E;: Ey 3= (E2UE;)\(E2NEs);

4. nojrydacm rpa(b G2_3 = G2_3(V2_3, E2_3).

Ha cnemyromem mare na rpad Gr; «HacmamBaem» rtpad Gy, Takum
obpazom, nosrydas rpad G4, ¥ T.1.

B oTinune oT TpaAMIIMOHHOTO IMOJX0J]a, KOTJa CTPOUTCS OAWH OOIIMit
rpad coaBTOpPCTBa JUIsl BCEX aBTOPOB U CBS3BIBAIOIIMX HX COABTOPCTB, MBI
MBITAEMCsI IPOCIIEUTh U3MEHEHHE XapaKTEePUCTUK rpada B ITMHAMUKE MHICKCA
COABTOPCTBA U HAUTH HEKOTOPHIC BaXKHBIE OCOOEHHOCTH 1 3aKOHOMEPHOCTH.

OcHOBHBIE XapaKTEPUCTUKH rpadoB COABTOPCTBA IPUBOATCS B TA0OJI. 5.

Tabi. 4. OCHOBHBIC XapaKTEPUCTUKU IpadOB COABTOPCTBA.

rpa . )
coanogz:TBa card(V) card(E) card(maxCC) fract diam | mid path
G2 16618 12460 3079 0,185 57 19,76
G; 10936 14358 1747
G23 23119 24806 8574 0,371 32 12,44
Gy 4835 8692 402
Go4 25579 31876 10799 0,422 31 10,83
Gs 2442 5673 296
G2-s 26678 36257 11860 0,445 29 10,12
G 1268 3580 139
G2-6 27149 38902 12491 0,460 29 9,60
G, 706 1949 154
G2y 27404 40366 12809 0,467 29 9,262
Gs 521 2005 149
Go2-3 27543 41994 13079 0,475 28 8,817
Gy 502 2323 248
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Gao

27675

43951

13427

0,485

28

8,249

Gu

350

1949

255

G2-10

27723

45466

13595

0,490

27

7,837

3neck nobaBieHa kosioHka mid path, o3Hauaromas CPeIHIO JJIMHY MYTH
MEXIy ByMs JIIOOBIMH MapamMu BepIIUH B rpade. B kaxxaol 3amTpruxoBaHHON
CTpoke Oojiee MEIKUM IIPUGTOM C BBIIEICHHEM KypPCHBOM Jisi MHGOpMaILUU
JAIOTCS HEKOTOPBIE XapaKTePUCTUKU TpadoB, «HACIAWBAEMbIX» Ha Tpadbl B
CTpOKeE, pacIoyIoKeHHOH BhIle. TakuM 00pazomM, cTpoka rpada coaBropctsa G-
3 €CTh pe3ynbTaT HacioeHus Ha rpad G, rpada Gs.

[Tepexon ot rpada G; k Gy.3 XapakTepHu3yeTcsi pe3KUM U3MEHEHHEM BCEX
Tpex xapakrepuctuk fract, diam u mid path. Ilepexonq k rpady G4
yBenuuuBaeT fract, mouru He u3MmeHsieT diam, HO CYIIECTBEHHO YMEHBIIAET
mid path. 3arem HacTymaeT OTHOCHTEIbHAs CTAOWJIM3aAIUSI TPEX OCHOBHBIX
XapaKTEPUCTHK.

N3meHenue quamMeTpa ¥ CpelHeH ITMHBI ITyTH B 3aBUCHMOCTH OT WHCKCA
COABTOPCTBA JIJIsl HATJISITHOCTH MTOKa3aHbI Ha PUC. 3.

a0

50

40

30 M dizm
20 B mid_path
10

o WHOEKC

2 23 24 25 26 27 28 29 210 COA8TOpCTEE

Puc. 3. FI3MeHeHne quaMeTpa U CpeHeN JJIMHBI Iy TH
C U3MEHEHHEM HHJIEKCA COAaBTOPCTBA

5. 3akaouenue

N3yyenue coaBTOpCTBa yUEHBIX-MATEMATUKOB 1O JaHHBIM nopTana Math-
Net.Ru 3a nepuon ¢ 2000 o 2020 rox mo3BoOJISIET cAENaTh CICAYIOIIME BBIBOIbI
OTHOCUTEJIBLHO TPHUPOJIbI COABTOPCTBA M BIMSHUS KOJUYECTBA COABTOPOB Ha
CTPYKTYPY HayYHBIX KOMMYHUKAIIHH.

Mpb1 uMeeM noutu 62 THICSIYM CTaTEH, HAMCAHHBIX 33 ThICSYaMHU aBTOPOB.
[TopaBnsromee uncino aBTOpoB (85%) mmeroT myOiIMKauu B COABTOPCTBE, a
6omnee 63% aBTOPOB MMEIOT MyOJIMKAIIUU TOJBKO B coaBTOpCcTBE. HO mpu sTom

JI0OCTaTOYHO BEJIMKA U JI0JI1 aBTOPOB, MyOJUKYIOUINXCS TOIBKO 0€3 COaBTOPOB —
15%.
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bonee 53% crareil npuHajuiexkaT oqHOMY aBTOpY, 43% craTeil HanrcaHbl
KOJUICKTHBAMM YHCIIEHHOCTBhIO OT 2 10 4 aBTOopoB. OcrtanbHble 4% crareit
NPUXOAATCS HAa KOJUIEKTUBBI, cocTosAlue OT 5 10 44 aBTopoB. Takas cTpykrypa
COaBTOPCTBA IIO3BOJISIET CJIEJIaTh BBIBOJ O TOM, 4YTO OTME4Yaembie B [3.,4]
TEHJEHIMU TMPETHAMEPEHHOI0 POCTa COABTOPCTBA HE OTHOCSTCS K HalEeMy
00BEKTY UCCIIEIOBAHUSI.

AHaJIM3 MOCTPOEHHBIX TI'pad)OB COABTOPCTBA IMOKA3bIBACT, YTO 3HAUCHMS
TaKUX XapakTePUCTHK, KaK JOJiI BEpIIWH, BXOMSIIUX B MaKCUMAaJbHYIO
KOMITOHEHTY CBSI3HOCTH, JIUAMETP U CPEIHSA IJIWHA MYyTH CTAOWIM3UPYIOTCH,
KOTJja KOJIMYECTBO COaBTOpPOB jaocturaetr 4. OTcroja MOXKHO CAENaTh BBIBOJ O
TOM, YTO B OTJIMYHE OT PEKOMEHJalMH U3 [3] O BBIACICHUU B OTIEIbHYIO
Kareropuro myonukanuii ¢ 6onee yem 10 coaBTOpamu, B HalleM ciydyae B
OTJICTIFHYIO KATETOPHI0 MOXHO BBIJICTATh MyOJUKAIIMK C OoJjiee YeM TSTHIO
aBTOpaMH.
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