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AHHOTaUsa

B cTtaTbe paccMOTpEeHbI pa3JIMdHbIe MO eI HSBIKOBOﬁ AVWHAMHWKH U TUINIOTE3bl UX TOCTPOEHUA. Pac-
CMOTpPEHbI pe3y/IbTaThbl HAJIOKEHHUA yXKe UMEeIIUuXCsAa Mo,qeneﬁ Ha peaJibHble CTATUCTUYECKHE [aH-
Hble U pe3ysbTaTbl UX OIHCAHHUA. CTpOPITCH HOBasdA MO/JieJib, OIIMChbIBawllasd IIOBEJEHHUE A3bIKOBOM
AUHAMHKHU C y9€TOM HOBBIX I'MIIOTE3. inI MMOCTPOEHUHU HOBOM MOZEJIN yITEHbI T'MIIOTE3bl CyLIeCTBY-
IOIKUX Mo,ueneﬁ, a TaKxe LLO6aBJ]eHbI HOBBIE TUITOTE3bI. B YaCTHOCTH, I,ZlOﬁx’:‘lB}IeHal ruiioTe3a o TOM, 4YTO
InepBoHav4aJIbHO, B €CTECTBEHHbIX YCJIOBUAX, JE€TU OCBAWBAIOT TOJIbKO OAWH A3bIK, 4 3aTEM BTOpOﬁ,
AdXe eCJI1 XKUBYT B AByHBbI‘{HOﬁ cpene. BrInmoiIHEHO aHAJIUTUYECKOE HucciegoBaHue HOBOM MozeJIH,
onpejeJsieHbl Ka4€CTBEHHO pa3/IndHble JUHAMUYECKHE PEXXUMbI: OAWH A3bIK BbITECHSAET BTOpOﬁ, ABa
A3bIKa COCYLIECTBYHOT C GUJIMHIBAMH. OnpeaeneHbI COCTOSAHUSA paBHOBECHA, KOTOPbIE€ XapaKTepu3y-
0TCA INOJIHBIM OTCYTCTBUEM OJHOI'O U3 A3bIKOB, HAJIMYUEM [IBYX A3bIKOB C 6UJIMHIBAMH. l'[pose,aeHa
I/I,E[eHTI/I(IJI/IKaLIPIH KOBd)(I)I/ILU/IeHTOB MOJEJIN C Y4€TOM peaJIbHbIX CTATUCTUYECKHUX JAaHHBIX IO A3bIKO-
BbIM IlapaM: y3J'leKO-aHl"IIPIﬁCKaH, I‘SIIbCKO-aHl"J'II/II‘;ICKaH, (l)paHKO-I‘OJ'IJ'laH,ZLCKaH, GHCKCKO-I/ICHaHCKaH,
KaTaJIOHO-UCIIaHCKa#, (l)paHKO-aHI‘J'[HﬁCKaH. B npornecce 4YMCJIeHHOTo c4eTa 6bl1a 06Hapy)KeHa 3aBU-
CUMOCTHb K03¢¢HHH6HTOB MoOZeJI OT BpEMEHU U IPUMEHEH MeTOo4 MOAEJIMPOBaAHUA AJId HECKOJIbKUX
BpEeMEHHBbIX IEPHUOA0B. HpOBe,C[eHO CpaBHEHHE KOB(I)(I)I/ILU/IEHTOB MOJeJIN AJid A3bIKOBbIX IIap ropoJa u
nepudepuu, CHPOorHo3upoBaHa JlaJibHelas JUHAMUKA U OTlpe/iesieH ee XapakTep. OTMedeHa ycTou-
YUBadAd JUHAMHKA 4Jid UCKYCCTBEHHO NMoAAEepPXKHUBaeMbIX A3bIKOBbIX Iap.

Ki1roueBbI€ CJ10Ba: A3bIK0Basi KOHKYPEHIIMs, A3bIKOBas JIMHAMKKA, 0T60p, COXpaHeHHe A3bIKa, 61-
JINHT'BU3M, HleHTUQUKALMSA TapaMeTpPOoB, IOKa3aTeJ b IPECTUKHOCTH, BOJIATUJIBHOCTD, MaTeMaTHYe-
CKasl Mo/ieJib, 0ObIKHOBEHHbIE AuddepeHnaTbHble YPaBHEHUS
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Abstract

The article discusses various models of language dynamics and assumptions about their structure. The
results of applying already existing models for collecting statistical data and describing the results are
excluded. A new model is constructed that describes the behavior of language dynamics, taking into ac-
count new assumptions. When building a new model, the assumptions of existing models are taken into
account, and new assumptions are added. In particular, the hypothesis is added that it is assumed that
in special conditions, children learn only one language, and then the second, even if they live in a bilin-
gual environment. An analytical study of the new model is carried out, qualitatively different dynamic
modes are determined: one language displaces the second, two languages coexist with bilinguals. The
equilibrium states are determined, which are characterized by the complete absence of one of the lan-
guages, the presence of two languages with bilinguals. The coefficients of the model were identified
taking into account real statistical data on language pairs: Welsh-English, Gaelic-English, French-Dutch,
Basque-Spanish, Catalan-Spanish, French-English. In the process of numerical calculation, the depen-
dence of the coefficients of the model on time was discovered, and the modeling method was applied
for several time periods. The coefficients of the model for the language pairs of the city and the periph-
ery are compared, further dynamics is predicted, and its nature is determined. Stable dynamics is noted
for artificially supported language pairs.
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BBeael-me HalpuMep cjy4yad YCTOMYMBOIO COCYLIeCTBOBaHHUS HECKOJIbKUX

[To cocTtosHuio Ha 2022 rox Ha 3eMJie HacuuThiBaeTcss 7151 pas-
JINYHBIHA f3BIK, KOTOpble NOCTOSSHHO BUJOW3MEHSIOTCS U yda-
CTBYIOT JPYT C APYroM B KOHKYpPeHTHOW 60pb6e 3a MpaBo GbITh
n“36paHHBIM. B mporiecce KOHKYpEHIIMY HEKOTOPBIE SI3bIKH MOTYT
0Ka3aTbCs HA I'PaHU TaK Ha3bIBa€MOMU sI3bIKOBOY CMEPTH U COBCEM
rcye3HyTh. ThICAYHN SI3BIKOB MCYE3al0T NPsSMO ceifyac. Oxuzaercs,
4yT0 90 % U3 HUX OyZleT yTepsiHO B GJIMxKali1liee 1Ba-TPH MOKOJIEHUS
2, U3y4yeHHe SI3bIKOBOW JAMHAMHUKH O4Y€Hb Ba)XKHO, NMOCKOJIbKY Te-
Kylllee COCTOSTHHE SI3bIKa HAIPSIMYIO BJIMSET Ha CBA3aHHYIO C HUM
KYJIBTYpy U Ha HOCUTeJIel JaHHOU Ky/JbTypbl — Hapo[ [1-4].

[lepBonpoxoJllaMy B MaTeMaTH4eCKOM MOJEJUPOBAHUU SI3bIKO-
BOH JINHAMUKH sBJst0TCsA A6paMc u CtporaTTu. UMu 6bl1a npej-
CTaBJieHa NpPOCTas MOJeJb sI3bIKOBOW KOHKYpPEHLMH, KOTopas
M03BOJISIET OG'BSCHUTh MCTOPHUYECKHE JaHHble 00 ymajKax BaJ-
JINHACKOTO, MOTJAHACKOTO, T3/IbCKOT0, Keyya M JPyTHUX HCYe3aro-
KX A3bIKOB. Mojenb Abpamca-CtporarTu (AS) paccMaTpuBaeT
SI3bIKM HE MEHSIOLIMMHUCST ¥ KOHKYPUPYHOLIMMHU C ApyruMHu [5].
OHa npeamnosiaraeT 0O4HOPOAHOCTb HAaceJeHUs] U MOHOSI3BIYHOCTh
BCEX rOBOPSAIIUX. /lJIsi TOCTPOEHHUsT MOJeIM UMHU ObLJIM BBeJEHbI
MOHSATHS NIPECTHKHOCTH fA3BIKA, T. €. €r0 NPUBJIEKATENbHOCTH JJIs1
Tex, KTO UM He 06J1a/laeT, ¥ BOJATUJIBHOCTH sI3bIKa — NapaMeTp,
HCIOJIb3YEeMBIH [JJIs1 GOJIBLIETO COOTBETCTBHUS CTATHCTUYECKUM
JIaHHBIM. B 3TOH Mogesnn paccMaTpuBaeTcss COOGLIECTBO JBYX
KOHKYPHUPYIOLIMX S3bIKOB, B KOTOPOM IPUBJIEKATENbHOCTD SI3bIKA
YBEJIMYUBAETCS C KOJMYECTBOM €ro HOCHUTEJIEH U 3aBUCHT OT €ro
pecTXHOCTU. KoayecTBO 4IeHOB cO06IIecTBa NOCTOSIHHO. ['H-
1oTe3a 0 Nepexo/ie U3 OJHOU S3bIKOBOW I'PYMIIbI B APYTY0 06006-
aeT U3BECTHYIO rUN0Te3y 3GGEKTUBHBIX BCTpeY, KOTopasi Gblia
Hcrosib30BaHa B Mogenu Bosbreppa [6]. [Ipexnnosiaraercs, 4To
BCe MHAWBUJbBI TOBOPST JIMIIb HA OJHOM U3 JBYX SI3bIKOB. Takon
MOAXO0J, K MOZIeJIM MOXKHO OG'bSICHUTD TEM, UTO JaXKe 3HAIOIIUHI J1Ba
s13bIKa MHJUBU/, B )KU3HU OTJAET NPEANOYTEHUE JIULIb OLHOMY, U
MOXXHO I'OBOPUTb HE O BJIaJIEHUH SI3bIKOM, @ 06 ero aKTyaJu3alnuu
B JJaHHBI MOMEHT BpeMeHHU. [IpUHIMI B3aUMO/IeHICTBUSI HOCUTE-
JIed SI3BIKOB B COOGLIECTBE CXOXK C B3aUMOJEeHCTBHEM XUIIHUKOB U
KepTB B MogeJsiH [6]. HocuTesu S3bIKOB SIBJSIOTCS OZHOBPEMEHHO
Y J)KEPTBaMHU, ¥ XMLIHUKAMHU APYT JJIs Apyra. B nesom ux Mozesb
II0Ka3aJia, YTO CTaGUJIbHOTIO CyLeCTBOBaHUs JIBYSI3bl4Msl B 001LIe-
CTBe GbITh HE MOXET U OJJUH SI3bIK BCET/A BHITECHSETCS APYTHUM C
TeyeHHeM BpeMeHU. OHa MOATBepAMJIA CTATUCTUKY II0 UCCIeLye-
MbIM UMH SI3bIKaM, HO B peaJIbHOCTH CYILECTBYIOT U IPYTHE CIy4yaHu,

SI3bIKOB B coob1ecTBe. [IpuMepaMu TOro MoryT 66ITh GpaHKOdO-
Hbl ¥ aHr0doHbl B Kanaze wiau llIBeiiniapus, KoTopas cUdTaeTcs
W/iea/loM HallMOHa/IbHOW U JIMHIBUCTUYECKON CIIJIOYEHHOCTH.
[Tozxe MOABUINCH Apyryve MoJesH, HanpuMep Mozenb Kacresio
[7]. B mogenn KacTeso A3bIKM OTVIMYAIOTCSA NPECTHXKHOCTDIO,
BBeJleHa HOBasl IpyMna JBYsA3bIYHbIX UHAUBUJOB — OGUJIMHIBOB
Y NO0Ka3aHa BO3MOXHOCTb YCTOMYMBOIO COCYLeCTBOBaHHUSA JABYX
A3BIKOB B coo6uiecTBe. KosMyecTBO 4JIeHOB COOGIEeCTBA TaKXke
CYMTAETCS MOCTOSTHHBIM.

3aTeM 6bL1a mpeasoxeHa Mofenb Mupa u Ilepenec [8]. B aToit
MoJieJii 6bl1 yYTeH TaKOM napaMeTp, Kak I3bIKOBOEe CXO/CTBO (I10-
XOXKeCTb A3bIKOB). JlaHHas Mo/ieslb IOKa3bIBAET, YTO €CJIU SA3BIKU
OYeHb MI0X0XH, TO OHU MOTYT COCYIeCTBOBATh BMECTE MPOJ0JIKHU-
TeslbHOe BpeMs. /laHHast Mojesib NMOATBepAU/IA CTaTUCTUYECKHE
JIaHHbI€e KaCTHUJIbCKOT0, UCIIAHCKOTO U I3JIbCKOTO SI3bIKOB.

Barrc u ®puamaH npeAcTaBUIM MaTeMaTHYECKYH MOJeNb JAU-
HaMUKH B3aUMOJENCTBUA MeX/y OJHOSI3bIYHBIM U JIBYSI3bIYHBIM
HacesenueM [9, 10]. Ux Mozes b OXBaThIBAaeT SI3bIKOBYIO KOHKY-
pPEeHLMI0, B KOTOPOH MPUCYTCTBYIOT TPH PA3JUYHBIX SI3bIKOBBIX
3JIEMEHTa: JJOMUHUPYIOLMe O/HOS3bIUHbIE, IBYSI3bIYHbIE U HEJl0-
CTAaTOYHO INpeJCTaBJeHHble 0HOA3bIYHbIe. OHU CMOZEIUPOBAIU
CUTyalMH{, NPU KOTOPBIX COXPAHSAIOTCS BCe TPU 3JIEMEHTA, OJUH
npeo6/alaloMid OHOSI3bIYHBINA 3JIeMEHT BbIMUPAET, JIBYs3bIY-
HbIH 3JIEMEHT BbIMUPAET.

Yaii6epH u XeliBopz MoAudunupoBasu Mosenb barrca — Opua-
MaHna [9, 10] ¥ npuMeHUJIU ee JJis I3bIKOBOW KOHKYPEHLUH Y3JIb-
ca, lotnanauu, Upnanauu u Bpetranu [11]. B cBoux paboTax oHU
IPOZEMOHCTPUPOBAJIU BaXKHOCTh CTAOUJIBHON JIBYSI3bIYHOM IpyI-
bl JIJI51 COCYLILeCTBOBAHUS JIBYX I3bIKOB.

Juaz u llIBuiKe ccae0BaIM UMMUTPALMH SI3bIKOBBIX 3JIEMEHTOB
Y B3aUMOJ,eHCTBHE MeXy HUMU. MU ObLII0 BBEJIEHO TaKOe TOHS-
THe, KaK CTaTyC sA3blKa, KOTOPbIHA XapaKTepU30BaJl ero )KU3HecCIo-
cobHoCTb [12].

B pa6orax* [13-20] 6611 OTMeYeHbI IICUX0J0TH4YecKre 3 eKThI
OCBOEHHS SI3bIKOB JIIOJJbMU Pa3HOro Bo3pacTa. B paboTe’ Bbl/|BU-
HyTa FUI0Te3a 0 TOM, YTO JleTH GUJIMHI'BOB NlepBOHAYa/IbHO OCBa-
MBalOT IPeUMYLeCTBEHHO JIMILIb O/IMH A3bIK. Ha 0OCHOBe runoressl,
ONMCAaHHOU B 3TOM paboTe, 6bL1a MosydeHa Mozesb [21], onuceiBa-
I0Iasi CUTYaLMH, IPU KOTOPBIX CYLIeCTBYeT YCTOMYMBOE JIByS3bI-
Yue UJIK COXPAHAETCS JIMIIb OZIUH U3 JIBYX A3bIKOB.

B pa6ore [22] 6pu1a omucaHa o61iasg METOAMKA MOJEIUPOBAHUS
MPOLECCOB NepeJjauyl HEBPOXKJeHHOW MHPOpMaIMY, a TaKxKe Mo/je-
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384 NCCNEAOBAHUA N PASPABOTKW B OBMTACT HOBbIX

NHOOPMALIMOHHBIX TEXHOMTOT I U X MPUNOXEHWIA

A. B. MeaBefes,
O. A. Ky3eHKoB

JINPOBAaHUsSI KOHKYPEHIIUU MeX/y pa3HbIMU BH/IaMH UHPOpPMAIUH.
JTa MeToJMKa MOXKET ObITh NPUMeHeHa /sl ONMCAHUA JUHAMHUKU
SI3BIKOB U ONpe/ie/IeHUs pe3y/IbTaTOB KOHKYPEHIIUH MeXy HUMHU.
YdeT HOBBIX NPeANON0KEHUH IPU MOJeJTMPOBAHUH S3bIKOBOH JIU-
HaMHKH MOXeT NPUBECTHU K 0GHAPY>KEHHIO HOBBIX 0COOEHHOCTEeN
1 3¢ deKTOB MoJie/IM, KOTOpble He ObLJIM BbISIBJEHbI NPeAblAyLIH-
MU MOJIEJISIMHU.

Iles1b JaHHOM PaGOThI — ITOCTPOEHHE U UCCJIeJOBAaHHE HOBOU MO-
JleJId, B KOTOPOH MCNOJIb3YI0TCA runoTe3bl Abpamca — CTporaTTy,
Kacresno, Mupa u Ilepegec. [Ipu nccienoBaHuu Mozesv UCIOJIb-
30BaJIach 06111ast METOAMKA MOJIeJIMPOBAaHUs KOHKYPEHIIMU MEX Y
pa3HbIMM BUAAMU MHGOpMaLUK U 3¢ deKT nepBoHAYaIbHOrO OC-
BOEHMUS JINIIb OJHOTO SI3bIKA, HO C y4eTOM BoJIaTUJIbHOCTH [6], [7],
(8], [21], [22].

MaTepI/laJ'lbl M MEeTOoAbI

1.1. Mogesib ABYSI3BIYHOT'O COOGIECTBA

[IpuMeM ciieiyroniye runoTesbl Jisi HOCTPOEHUST MOJEJIH:

. YUCJIEHHOCTb COOOILIECTBA MOCTOSIHHA BO BpeMeHH (YHCJI0
POXK/IeHUI PaBHO YHUCJIy CMEPTEN);

. BJIaJIeHHEe TeM HWJIM UHBIM 3bIKOM He BJIMSIET Ha poXKJae-
MOCTb/CMEpPTHOCTb, KO3PPUIIUEHT I XapaKTEPU3yeT pOXK/a-
€MOCTb B MONYJISALKHU (CKOPOCTb CMEHbI TOKOJIEHUH);

. YJIeHbI COOOGIECTBA MOTYT BJIAZIETh OJJHUM M3 [IBYX SI3bIKOB,
YCJIOBHO HAa3bIBAEMBIX «IEPBBI» U «BTOPOW», WJIK 0OOUMU
cpasy; z, — JI0JIl YWIEHOB COOGIIECTBa, BJA/IEOUIUX TOJbKO
TePBbIM I3bIKOM, Z, — [I0JIfl YIEHOB COO6ILIeCTBa, Bla/IeI0I1X
TOJIbKO BTOPBIM 3bIKOM, Z,, — /10151 4IeHOB COO6MIECTBa, BJ1a-
JIeIo1KX 060MMHU A3bIKaMH (6UINTBBI); Z, + Z, + Z,, = 1;

. JI0JIs1 UHAVMBU/IOB, HE BJIAJICIOIHMX HUA OJHUM SI3bIKOM, IpeHe-
OpeXUMO Masa;

. BEpPOSITHOCTb OJIHOBPEMEHHOT0 (CaMOIPOU3BOJILHOTO) OCBO-
€HHs JIBYX I3bIKOB UHAUBHU/IOM NIPeHEeOPEXUMO Masa;

. JIeTH OUJIMHTBOB NEPBOHAYaJbHO OCBAMBAIOT MEPBBIA HJIH
BTOPOH f3bIK C BEPOATHOCTAMU C, U C, COOTBETCTBEHHO;
NpeJIoaraeTcs, 4To ¢, > ¢,[21];

. CKOpPOCTb Tpoliecca MOsIBJIeHUs] GUJIHMHIBH3Ma MPOMOPIH-
OHa/IbHA TMPOU3BEJEHHUI0 KOJMYECTB HOCHUTEJEeH si3blka U
WH/JMBU/IOB, HE BJAZEIOIUX UM; KOIGPHUIUEHT MPOMOPLHO-
HaJIbHOCTH b He 3aBUCHUT OT BH/ja SI3bIKa;

. CYMTAETCs, YTO NPUOGpEeTeHHe s3bIKa COOTBETCTBYET TMIIO-
Te3aM AS. B COOTBETCTBHMHM C 3TUMM TUIOTE3aMH (¢ — BOJIa-
TUJIBHOCT;

. JIJIsl B3POCJIBIX JIIO/IeH MPECTHKHOCTD SI3bIKOB OJIMHAKOBAsi C
K03QPULHEHTOM b, a iN1s1 fieTeH COCTaBJISAET C, U C,,

Ha ocHOBe 3THX I'MIIOTE3 CTPOUTCS CJIEAYIOIIAs MOJIE/Ib:

le _ a 1
o = CrZiz = bzy(23 + 215)%, ()
dZZ
= G2z~ bz,(z1 + 212)%,

dzi,; a a

2t = bz1(22 + 212)" + b25(21 + 212)% — 124,

Z1 + z,+z1, = 1.

1.2. AHa/IMTUYECKOE MCCAeJ0BaHue MO ean
Beipasus z,, uepes z, u z, MofieJib (1), MOXHO NPUBECTH K CUCTEME
Ha IJIOCKOCTH:

d
% = Clr(l —Z1— ZZ) - bzl(l - Zl)al (2)
% = ¢c,r(1 -2y —2z,) — bz,(1 — z,)%.

s cucteMbl (2) ypaBHeHHe U30KJIMHbI BEPTHKaJIbHOTO HAKJIOHA
MMeeT BU/JL:

b
zp = 1—z[1+ (1 -2z)] 3)
1T
YPaBHeHHe HU30KJIMHBI TOPU30OHTA/JIbBHOI'O HAKJIOHA UMEEeT BU:
— b a
Z1 = 1 Zz[l + oot (1 Zz) ] “4)

N30KJIMHBI IPE/CTABJISIOT COO0H JBE KPUBBIE, KOTOPbIE MPOXOAST
yepes Touku (1,0) u (0,1). [Ipu HeGO/BIIOM 3HAYEHUH BOJIATHJIb-
HOCTH @ OHU NPOXOAAT OJIMAKe K LIeHTPY KOOpPAMHAT, a NpH 60J1b-
11eM 3Ha4YeHUHU JlaJiblile OT Hero v rnepecekarT Jpyr Jpyra CTOJb-
KO pas, CKOJIbKO KOpHel MMeeT ypaBHEHHe NepBOi KOOpAUHATbI
0COAKIX TOUPK:

1-(1-n[1+ 2 a-2)7) 1+E‘er(1—[1—z1[1+:—r(1—z1)a]]n> =005

Crapiuuii 4wieH ypaBHeHuUs (5) nMeeT cTeneHb 3@+2, KOJIMYECTBO TO-
YeK PaBHOBECHUSI ONpe/ieIsieTCs TapaMeTPOM BOJIATHILHOCTH o. Beer-
J1a nMetoTcs aBe ocobele ToukH (0,1) u (1,0). PasimuHble BapuaHThI
($a30BbIX TPAEKTOPUH U 0COOBIX TOYEK NIPUBEJIEHBI B IPHJIOKEHHH.
HUccnenoBanue cucteMbl (1) mMokasblBaeT YeTbIpe KauyeCTBEHHO
Pa3/INYHBIX BO3MOXKHBIX BApUaHTa JUHAMHUKH:

1.  CocymecTBOBaHHe JBYX SI3bIKOB U GUJIMHTBOB. [Ip1 HU3KOM KO-
3¢ dunreHTe NOSABIEHUS GUIMHTBU3MA b<r JOMUHHUPYET YHC-
JIEHHOCTb HOCUTeJIeH epBoro A3bIKa, Tak Kak ¢,>C,. [Ipu BbICO-
KoM (60JIblile CKOPOCTH CMEHbI MOKOJIEHUH) b>r JOMUHUDPYeT
rpynna GUJIMHIBOB. Pe3ysibTaT KOHKYPEHIMK CUCTEMBI 3aBUCUT
OT 3HaYeHUH KoappunuenTos Mmozenu (1) (puc. 17, 18).

2. Hcye3HOBeHHUe BTOPOTO si3blKa. B 3TOM cilyyae UMeeT MeCTO
KOHKYPEHIIVS C OHO3HAYHBIM UCX00M (puc. 19).

3. Hcue3HoBeHHUe IM6O NEPBOTO, JUGO BTOPOTO sA3bIKa. Pe3ysib-
TaT KOHKYPEHIIUH CHCTEMBI 3aBUCUT OT HaYa/IbHBIX YCIOBUH
(puc. 20).

4.  Vicye3HOBeHMe 16O NEPBOTO, IGO0 BTOPOTO SI3bIKA, IGO0 CO-
CyLIeCTBOBaHUE /IBYX SI3bIKOB ¥ GUJIMHIBOB. Pe3ysibTaT KOHKY-
PEHLIMU CHCTEMBI 3aBUCHUT OT Haya/IbHBIX YCI0BUH (pHcC. 21).

1.3. IIpuMeHeHre MOoJie/IU K CTaTUCTUYECKUM JaHHbIM
PaccmaTpuBaroTcsa cTaTUCTUYECKHE JaHHBbIe /1S Y3JIbCKOTO U aH-
IMcKOro s3bIKoB Besnko6puranuu 3a 1901-2001 roger. Cra-
THUCTHUKA B35ITa U3 UCTOYHUKOB [23, 24]. /laHHbIE 110 3TUM SI3bIKaM
ObIJIM OJHUMHU U3 TeX, KoTopble AGpaMc v CTporaTTH UCNOJb30Ba-
JIM B CBOEH CTaThbe.

B pesynbrare upeHTHGUKanuu KoadodunpeHToB Moseu (1), ¢ yue-
TOM peasIbHbIX CTAaTUCTUYECKUX JJAHHBIX, 6bIJIM OJTyYeHbl 3HAYEHHUS],

¢ Tam »xe; PapeHko M. B. fI3bikoBasi cuTyauus B coBpeMeHHo# LlloTian uu (Haydo-aHaJIUTHYECKHi 0630p) // f3bikoBas cuTyauus B EBporne Hauasna XXI Beka : C60p-
HUK 0630poB / oTB. pea. Tpowrza H. H. M. : UHUOH PAH, 2015. C. 84-101. EDN: WXWMB]
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NP KOTOPBIX CPEIHEKBA[PATUYHOE PACXOXK/I€HHEe MEX/Y aHAJIUTH-
YEeCKUMH U YHCJEHHBIMM JJAHHBIMHM cocTaBjsieT dev=0.009. B sTom
c/lydae MMeeT MeCTO BTOPOH BapHaHT KaueCTBEHHOIO MOBe/eHUsl.
AHIJIMACKMA A3BIK (IPeCTXHOCTb C,=0.1) OKa3ascs NpecTHXHee
Y3JIbCKOTO (MPECTMKHOCTD ¢,=0.9). KoadpduuuenTs! r v b npuHUMAaioT
3HaueHus 1,9 u 2,2 coomeemcmeeHHo, npu 3mMom 04e8UdHO 8bINOIHS-
emcsl HepageHcmeo b>r. ITOT GaKT B COBOKYINHOCTH C HU3KOM BoJIa-
TUJIBHOCTBIO 0=1,2 CIIOCOGCTBYET POCTY YMCJIEHHOCTH GUJIMHIBOB.
PesysnbTaT 4MC/IEHHOrO MOZEJMPOBaHUA INpHUBeLeH Ha rpaduke
(puc. 1). ToukaMu oTMeuyeHbl 3HAYeHUsI CTATUCTUYECKUX JAHHBIX 3a
1901-2001 rogpl, a KpUBBIMU — JUHAMHUKA SI3BIKOB IPH YHMCJIEHHOM
MoJielMpoBaHuU. CUHUI 1IBET COOTBETCTBYET KOJIMYECTBY UHUBU-
JI0B, BJIQIEIOLIMX JIMILb aHIJIMACKUM SI3bIKOM, 3€JIEeHBIN — Y3aJIbCKUM,
KpacHbI — 4uCy 6UIMHIBOB. Pa30Bble TPAEKTOPHUU Y3JIbCKOTO U
AQHIVIMHACKOTO SI3bIKOB Tpe/CTaBIeHbl Ha rpaduke (puc. 2). CTpesku
YKa3bIBAIOT HalpaB/ieHHe $a30BbIX TPAEKTOPHUH, TOHKHE JIMHUHA —
cernapaTpucChl, KpacHasi IMHUS COOTBETCTBYeT JMHAMUKE YHCJIEHHO-
CTH IaHHBIX SI3bIKOB 110 CTATUCTUYECKUM JIAHHBIM.

21,22, 212
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P uc. 1. /IuHaMHUKa YHCTIEHHOCTH
Fig. 1. Population dynamics
HcmovHuk: 37echb 1 iasiee B CTaThe BCe PUCYHKH U TabJIMIA COCTaBJIeHbl aBTOPAMHU.

Source: Hereinafter in the article, all figures and table are compiled by the authors.
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P u c. 2. ®a3oBblil nopTpET MOAEH, C1=0'1' cz=0,9, r=1,7,b=2,1, a=1,2
Fig. 2. Phase portrait of the model, ¢,=0,1, ¢,=0,9, r=1,7, b=2,1, a=1,2
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Jlanee paccMaTpUBaIOTCA CTaTUCTUYECKHE JJaHHbIE I'3JIBCKOTO U aH-
[JIMICKOTO S13bIKOB Besnnko6puTtanuu 3a 1891-1971 rogpel. CtaTuctu-
Ka B3dTa U3 UCTOYHUKOB [23, 24|. UnenTHOMKanusa KoadruieHToB
Moziean (1) ¢ y4eToM peasbHBbIX CTaTUCTHYECKUX JAHHBIX I0Kasasia
3Ha4yeHUs, NPU KOTOPBIX CpeIHEKBaIpaTUYHOE pacXOX/leHUe aHaJId-
TUYECKUX U YUCIEHHBIX IaHHBIX cocTaBuisieT dev=0,014. B sTom ciydae
MMeeT MeCTO TPeTUH BapUaHT KayeCTBEHHOro NnoBefieHus. [IpecTink-
HOCTb aHIVIMKACKOTO fA3blKa €,=0,1 MpeBbIIaeT NPECTHXHOCTD T'3JIb-
ckoro ¢,=0,9. Koaddunmentot r u b npunumarom snauerus 1,4 n 54
€00MBEemMCcmeeHHo, Npu 3MOM 04e8UOHO, 4mo b>r. ITO CnocobCTBYeT
POCTY YMCIEHHOCTH OUJIMHTBOB, @ BbICOKasA BOJIATUIbHOCTb 0=2,5, Ha-
NPOTHUB, TOMY NPENATCTBYET. Pe3y/ibTaT YMC/I€HHOTO MOJ,eIMPOBAHUSA
npezicTaBiieH Ha rpaduke (puc. 3). ToukaMu oTMeyeHbl 3HaUeHUsI CTa-
TUCTUYECKUX JAaHHBIX 3a 1891-1971 rofpl, a KpUBBIMU — JUHAMHUKa
SI3BIKOB IIPH YMCJIEHHOM MO/leJIMpOBaHMU. CUHUH 11BET COOTBETCTBYET
KOJIMYECTBY HOCHUTeJIeH aHIVIMICKOTO S13bIKa, 3€JIeHbIH — I'3JIbCKOTO,
KpacHbIi — Ou/MHrBaM. ®a3oBble TPAeKTOPUH YHUCJIEHHOCTH I3JIb-
CKOT'0 ¥ aHIVIMKCKOTO SI3bIKOB IPe/ICTaB/IeHbl Ha rpaduke (puc. 4).
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P u c. 3. /IuHaMMKa YU CIEHHOCTH
Fig. 3. Population dynamics
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P u c. 4. ®azoBbiit nopTpet Mozeny, ¢,=0,1, ¢,=0,9, r=1,4, b=5,4, a=2,5
Fig. 4. Phase portrait of the model, ¢,=0,1, ¢,=0,9, r=1,4, b=5,4, a=2,5
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386 NCCNEAOBAHUA N PASPABOTKW B OBMTACT HOBbIX

NHOOPMALIMOHHBIX TEXHOMTOT I U X MPUNOXEHWIA

A. B. MenBenes,
O. A. Ky3eHKoB

Kpome 3TO0r0, 66IIM PACCMOTPEHBI CTATUCTUYECKHE JJaHHBIE J10J1ed
¢dpaHIy3CKOTO M TOJIJIaHACKOro fA3bIKOB 1o Bproccento (Benbrus)
3a 1842-1947 roapl. CTaTUCTHKA B35ITa U3 UCTOYHUKOB'[23]. [Tosty-
YeHHble K03QPUIMEHTHI TTOKa3alH, YTO FOJJIAH/CKUH S3bIK (mpe-
cTKHOCTb €2=0,6) mpecTxkHee QpaHIy3CKOro (MpPecTHKHOCTh
c1=0,4). Koappunuentri r u b paBub! 1 1 1,7 cOOTBETCTBEHHO, TPH
3TOM BBINOJIHSETCS HepaBeHCTBO b>r. BomatuiabHocTh a=1,1. Pe-
3y/IbTAThl YUCJIEHHOTO MOZIe/IMPOBAHUS TIpe/iCTaB/IeHbl Ha rpaduKe
(puc. 5). ToukaMmu 0oTMeYeHbl 3HAYeHUS CTaTUCTUYECKUX JAHHbIX 3a
1842-1947 rofbl, a KpUBbIMU — JMHAMUKa 3bIKOB, [10JIy4YeHHasl B
pesyJibTaTe YMCJAeHHOro MoJenpoBaHus. CHHUIN [|BeT — HOCHUTe-
JIM TOJIJIAaH/ICKOTO fI3bIKA, 3eJIeHblH — (pPaHIy3CKOro, KpacHbIA —
O6uIMHIBbL. Pa30Bble TPAaeKTOPUM YMCIEHHOCTH (PpaHIy3CKOro u
roJIJIAH/ICKOTO SI3bIKOB Npe/icTaB/eHbl Ha rpaduke (puc. 6).

1 71,272,212

HKONWYeCTeO HHAMBHUA0E NO AZbIKaM

0 1842 1937 Bpemsa
P uc. 5. /luHaMKMKa YMCIEHHOCTH
Fig. 5. Population dynamics
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P u c. 6. ®a3oBblil nopTpeT MoAeH, c1=0,4, CZ=0,6, r=1,b=1,7, a=1,1
Fig. 6. Phase portrait of the model, ¢,=0,4, ¢,=0,6, r=1,b=1,7, a=1,1

[Ipu AaHHBIX TapaMeTpax CUCTEMbI IMHAMHUKA Pa3BUBAETCS TAKUM
06pa3oM, UTO BCe TPH sI3bIKA COCYLIeCTBYIOT. HecMoTps Ha To, 4TO
GoJiee MPECTHXHKHBIM fABJIAETCS A3bIK TOJUIAHACKUH C,>C,, YMCIIeH-
HOCTb QpPAHIY3CKOI0 S3bIKa MPEBOCXOAUT TOJIJIAHACKHUH. ITO Ipe-
BOCXOJICTBO OIIpeZieisieTCsl Haya/JbHBIMH YCJOBUSAMH. 3HA4eHUe
KoapounmeHTa r meHbwe Koagpguyuenma b, 8 cosokynHocmu c

HU3KOU 801aMU/IbHOCMbI0 o CIIOCOBCTBYET YUCIEHHOMY JOMUHU-
poBaHHI0 6UAMHTBOB. OJHAaKO CpeJHEKBaJpaTH4yecKas pasHUIlA
MeX/ly aHaJUTHUYEeCKHMMHM WM YHCJEeHHBIMH JAaHHBIMH OKa3aJsach
JIOCTAaTO4YHO BbICOKOU dev=0,112, 1 3TO 3acTaBisieT pacCMOTPETh
CTaTHUCTUYECKHE JaHHbIe 60Jiee BHUMATEIbHO.

Ha pucynke 5 BUJHO HEOGOCHOBAaHHOE IOBeJEHHE CTATHUCTHYe-
CKUX JAaHHBIX B nepros 1866-1900 rogos. B aToT BpemMeHHOH ne-
pYOJ TOMUHUPOBATh Ha4MHAET TOJUIAH/CKUH s3bIK. KpuBble po-
CTa 3TUX SI3bIKOB MEHSIIOT HallpaBJeHHe. ITO TOBOPUT O TOM, YTO
K03pPULMEHTHI MO/IE/IN HA CAMOM /JieJIe SIBJISIIOTCS He KOHCTAaHTa-
MU, 2 PYHKLUSIMU OT BpeMeHU. [IpoBe/ieM YucIeHHOe HccaeoBa-
HUe 3THUX [IEPUOJOB 110 OTAeJbHOCTH (pHc. 7, 8). .

21,722,212

© KONMUECTBO MHAWBU/O0B NO A3LIKAM

1842 1947 Bpema

P uc. 7. /IuHaMMKa YMCIEHHOCTH B /iBa Iepuoja

Fig. 7. Population dynamics in two periods

Wpentudukanus koapdpuureHTOB Moje M B iBa nepuoza (1842-
1890 u 1900-1947) mnokasana 6oJsiee TOYHBbIE Pe3y/IbTAThI AJIs
napaMeTpoB MoJesu (puc. 7). B aToM ciiyyae uMeeT MecTO CHava-
Jla TepBbIH, a 3aTeM TPeTHUH BapHaHT KaueCTBEHHOTO INOBeJeHHusl.
Cpe/iHeKBaipaTU4YeCKoe pacxXoXKJeHue Mex/ay aHaJIUTHYeCKHMHU
Y YUCIEHHBIMH JAHHbIMU yMeHbLWaach 7o dev=0.003. /lanHble
pe3y/bTaThl MOKa3bIBalOT, 4TO B nepuof 1866-1900 rogos mpou-
30LJI0 KaKoe-TO COOBbITHE, B pe3ysbTaTe KOTOPOr0 M3MEeHUJIMUCh
3HAUYMMOCTH SI3bIKOB JIJIs1 HacesleHUs (FoJUTaH/ICKUI CTaJl TpeAnoy-
TUTEJIbHBIM), YBeJIMYUI/IACh BOJIATH/IBHOCTD (YCUIMJIACh B3aUMOIIO-
Molllb UHAMBU/OB APYT APYTY), @ TAKKe YBeJUYUIacCh CMEPTHOCTh
10 OTHOLIEHHUIO K POXKJaeMOCTH. YUCIeHHOCTb GUIMHIBOB QaKTH-
YecKu He U3MeHHWJIa CBOI JAMHAaMUKy. Pa3oBble TPaeKTOPHUU YHC-
JIEHHOCTH (paHIy3CKOTO U I'0JUIAHJCKOTO SI3bIKOB, paCCYMTaHHbIE
3a /|Ba BpeMEeHHbIX [Iepro/ia, lTpe/icTaBeHbl Ha rpaduke (puc. 8).

2271

P u c. 8. ®a3oBblii HOPTPET MOAENN

Fig. 8. Population dynamics

7 Leuvensteijn J., Tooren M., Pijnenburg W.,, Horst M. Sociolinguistic Maps Reports (MapaSociolingtiistico), Amsterdam, 1997. [3siekTpoHHbI# pecypc]. URL: http: //www.
euskara.euskadi.eus/r59-738/es/contenidos/informacion/argitalpenak/es_6092 /mapas_sociolinguisticos.html (zata o6pamenus: 11.01.2023).
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06BpsicHEHHE 3TUX 3P PEKTOB MOXKHO MOJIYYUTD U3 UCTOPUYECKOTO
aHasnu3a. benbrusa HaxoauTcsa Mexay Ppanuueit u l'epmaHued u
o coceacTBy ¢ l'osnangueit. B 1873 rony B BepsiniHe 6611 3aKJI0-
4yeH Coro3 Tpex ummnepartopos (HeM. Drei-Kaiser-Blindnis) mexay
MOHapxaMM Tpex UMnepui: [epmaHckol, ABcTpo-BeHrepckoit u
Poccuiickoit. 3ateMm, B 1875 rony mosyodunnanbHasg HeMelKas
razeta Die Post onmy6/iMKoBasia CTaThIO MO, 3aT0JIOBKOM «YXK He
npejnosaraetcs i BorHa?» (HeM. Ist der Krieg in Sicht Krise?).
Ona oTpakasa MHeHUe BucMapka, »eJaBiiero noctaBuTb Ppau-
LIMI0 Ha MECTO B CBSI3M C HAYaBUIMMCS TaM YBeJIMYeHHeM BOEHHOI'0
duHaHcupoBaHud. Yy Tb Mo3xe Havyasach [lepBast MUpoBasi BOHHa.
B03MO0XXHO, 3TH COOBITHA U OKasa/d TaKoe BJMSHHE Ha HpeAlno-
YTeHHe roJIJIaH/ICKOMY fI3bIKY B3aMeH ppaHIly3CKoro.
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P uc. 9. /luHaMyKa YUCJIEHHOCTH

Fig. 9. Population dynamics
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P u c. 10. ®asoBbiit noptpet Mogeu: ¢,=0,25, ¢,=0,75,r=9, b=1,4, a=0,5
Fig. 10. Phase portrait of the model, ¢,=0,25, ¢,=0,75, r=9, b=1,4, a=0,5

CreyouMMH pacCMaTPUBAIOTCS CTaTUCTUYECKHE JAHHbBIE /10JIel
6aCKCKOro U MCHAHCKOro s13pIKoB B CeBepHO# Mcmanuu 3a 1991-
2016 rogpl. CTaTUCTHKA B35iTa U3 UCTOYHUKOB® [23]. B aTom ciy-
yae MMeeT MecTO IepBblii BapUaHT KaueCTBEHHOrO MOBeJeHUsl.
Bbuin nosiyyeHbl K03QQULHUEHTBl AJS MOJENH, NPU KOTOPBIX
Cpe/IHEKBa/IpAaTUYHOE PACXOXKAEeHUe MeXJy aHaJIUTHUYEeCKUMH U
YHCJIEHHBIMU JJaHHBIMU cocTaBJjisgeT dev=0,001. UcnaHCKU# A3BIK
(mpectmwxHOCTE €,=0,75) npecTmkHee 6aCKCKOTO (MPECTUKHOCTh

¢,=0,25). BeicoKasi CKOPOCTb CMeHbI OKOJIeHUH =9, b=1,4 u Hus-
Kast 60J1IaTU/IbHOCTb 0=0,5 NOAABIAIT GUIMHIBU3M. [IpH JaHHBIX
napameTpax /iBa sI3blka MU OMJIMHTBBI COCYIeCTBYIOT. PedysbTaT
YHCJIEHHOI'0 MOJeJIMPOBAaHUsA NpeJjcTaByieH Ha rpaduke (puc. 9).
ToukaMy OTMe4YeHbl 3HAaYeHUsI CTATUCTUYECKUX JaHHbIX 3a 1991-
2016 rogpl, a KpMBBIMU — JHWHAaMHUKa fI3bIKOB, I10JIy4eHHasl B pe-
3yJIbTaTe YUCJIEHHOI0 MOJleJIMpOBaHusl. YUCIeHHOCTb HOCHTe el
6aCcKCKOro s3blKa — CUHUH 11BET, UCIIAHCKOTO 13bIKa — 3€eJIEHbIH,
OGUJIMHTBOB — KpacHbIM. Pa30Bble TpaeKTOPUU 6ACKCKOTO U HC-
MAHCKOTO SI3bIKOB Ipe/icTaB/IeHbl Ha guarpamMme (puc. 10).
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Puc. 11. /luHaMHUKa YUCIEHHOCTH

Fig. 11. Population dynamics
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P u c. 12. ®azoBbiit noptpet Mogenu: ¢,=0,45, ¢,=0,55, r=8,8, b=1,5, a=0,75
Fig. 12. Phase portrait of the model. ¢,=0,45, ¢,=0,55, r=8,8, b=1,5, a=0,75

Jlanee paccMaTpUBaIOTCA CTaTUCTUYECKHE JJaHHbIE KaTaJIOHCKOTO
Y UCMAHCKOTO s13bIKOB B CeBepHO# Ucnanuu 3a 2003-2013 roapl.
B aToM ciiyyae Takke MMeeT MeCTO MepBblId BapHaHT KauyeCTBeH-
Horo noBefeHus. CTaTUCTHKA B3sTa U3 UCTOYHUKOB [23]. Ha oc-
HOBAaHUM CTAaTUCTHUYECKUX JAHHBIX ObLIM NOJy4YeHbl Ko3dduuu-
€HTBI /IJI1 MOZIeJIH, NIPU KOTOPBIX CpeJiHeKBaipaTHUYHas pa3HuLA
MeX/ly aHJIMTUYEeCKUMH U YMCJIEHHBIMU JaHHBIMU COCTaBJSET
dev=0,002. Mcnancku# fA3bIK (npecTwxHOCTb C,=0,55) oxasascs
NpecTwKHee KaTaJOHCKOro (mpecTmwxHOCTh ¢,=0,45). Bbicokas
CKOPOCTb CMeHbI NokoJieHu# r=8,8, b=1,5 u Hu3kas BOJATHUJIb-
HocTb a=0,75 mojaBaA0T OMJIUHIBU3M. [Ipy JaHHBIX MapaMeTpax
06a f3bIKa M GUJIMHIBBI COCYLIECTBYIOT. Pe3ysbTaT YMC/I€HHOro

8 Statistics Canada : oduIManbHbIi callT [dekTpoHHBIH pecypc]. URL: https://www.statcan.gc.ca (zaTa o6pamenus: 11.01.2023).

Vol. 19, No. 2. 2023 ISSN 2411-1473 sitito.cs.msu.ru

Modern
Information
Technologies
and IT-Education



388 NCCNEAOBAHUA N PASPABOTKW B OBMTACT HOBbIX

NHOOPMALIMOHHBIX TEXHOMTOT I U X MPUNOXEHWIA

A. B. MenBenes,
O. A. Ky3eHKoB

Mo/leJIMpOBaHus NpejcTaBieH Ha rpaduke (puc. 11). Toukamu oT-
Me4deHbl 3HaUYeHUsI CTaTUCTUYeCKUX JaHHbIX 32 2003-2013 roawi,
a KPUBBIMHM — JIMHAMUKA SI3bIKOB, [T0JIy4YeHHAs B pe3y/IbTaTe YKC-
JIEHHOTO MofeaupoBaHus. CMHUM IIBET COOTBETCTBYET UYMCJIEH-
HOCTH HOCHUTeJIeH KaTaJOHCKOTO s13bIKa, 3eJIeHbId — HCIIaHCKOTO,
KpacHbId — 6uinHrBaM. Pa3oBble TPAaEKTOPUU KAaTaJIOHCKOTO U
HCIIAHCKOTO SI3bIKOB MPe/ICTAaBJIEHbI HA Anarpamme (puc. 12).
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Fig. 14. Phase portrait of the model, ¢,=0.75, ¢,=0,25, r=2,8, b=1,1, a=0,6

CrefiyloliMMU pacCMaTPUBAIOTCS CTAaTUCTUYECKHE JJaHHble Jlo1ed
dpanIy3ckoro U aHrMickoro si3pikoB B KaHaze 3a 1996-2016
rozga. CTaTucTuka B3siTa U3 UCTOYHUKOB [23]. CTOUT OTMETUTD,
YTO NpaBUTeNbCTBO KaHazbl MPOBOJMUT MOJUTHKY, HalpaBJieH-
HYI0 Ha MOAJep)KaHHe U COXpaHeHHe /IBYX SI3bIKOB Cpefiu Ipax-
JlaH cBoel cTpaHbl. MMeeM nepBblif BapUaHT KauyeCTBEHHOIO I10-

BesieHUs. [losiydeHHble AJsT MOZeNHd KOI(PPHUIMEHTbI MOKa3aau
CpeJlHeKBa/IpaTUYHOE paCXOXKJeHHe MeXJy aHaJUTHUYeCKUMHU U
YHCJEeHHBIMU JaHHbIMU, MeHee dev=0,001. ®paHLy3cKUH SA3BIK
(mpectmxHOCTL €,=0,75) NpecTw)KHee aHIIMUCKOro (MpecTHk-
HOCTb €,=0,25). BeicoKas CKOPOCTb CMeHbI OKOoJIeHu# r=2,8, b=1,1
U HU3kasi BOJATUIbHOCTb a=0,6 MojaBaAT OGUAMHIBU3M. [lpu
JIaHHBIX MapaMeTpax BCe TP S3bIKOBbIE TPYIIIBI COCYLIECTBYIOT.
Pe3ysbTaT 4MC/I€HHOTO MOJle/IMPOBaHus NpeJcTaBjieH Ha rpadu-
ke (puc. 13). ToukaMu OTMe4eHbl 3HAaYeHUs CTaTUCTUYECKUX JaH-
HbIX 32 1996-2016 rogpl, a KpUBBIMU — AWHAMUKA A3bIKOB, I10J1y-
YyeHHasl B pe3y/bTaTe YUCJIEHHOr0 MoJeaupoBaHus. CUHUHN 1BeT
— YHCJIEHHOCTb MHJWBU/IOB, BJaJleOLMX aHIVIMMUCKUM fI3bIKOM,
3eJIeHbId — QpaHIly3CKHUM, KpacHbIM — GUIMHTBOB. Pa30BbIe Tpa-
eKTOpHUU PPaHIy3CKOT0 U aHIIMHCKOTO A3bIKOB IOKA3bIBAIOT, UTO
JIMHaMMKa UX YUCJIEHHOCTH 6JIM3Ka K YCTOMYHMBOMY COCTOSIHUIO, U
ee U3MeHeHMs B Oy/ylleM IpeJ10JaraloTcs HecylleCTBEHHbIMU
(puc. 14).

Ecsin paccMoTpeThb cTaTUCTHYECKHE JaHHble JloJ1el ppaHIly3CcKoro
Y aHIJIMMCKOTO SI3bIKOB TOJIBKO 110 MOHpeasto® 3a Te e ro/ibl, TO
MOJIyYUM CJleJlyloliye napaMeTpbl JJi CUCTEMbI: 6GOJIbILIYI0 Hpe-
CTXKHOCTD MOJIYYUT aHIVIMHCKUH S3bIK (IPECTHXKHOCTD PpaHIy3-
CKoro si3biKa ¢,=0,35, IpeCcTHKHOCTb aHTJIMHACKOTO A3bIKa €,=0,65);
CKOPOCTb CMeHbl NIOKOJIEeHUH yMeHbluaetcs r=1,5, b=4,7, a Bosa-
TUJIbHOCTb BO3pacTaeT a=2,5, YTO XapaKTePHO /JIs1 MeranoJMcoB.
B aHHOM cilyyae MMeeT MeCTO YeTBePThIN BapUAHT KaueCTBEHHO-
ro nosejeHus. [Ipy AaHHBIX NapaMeTpax JiBa A3bIKa U GUJIMHIBbI
TaKXe COCYLIeCTBYIOT, HO B IPYTUX Nponopuusax. CtaTucTUYeCKHe
JlaHHble, UX 06paboTKa U JJMHAMHKA COIJIACHO YPaBHEHHUSIM Mo/e-
au o MoHpeasnio (puc. 15). ®a3oBble TpaeKTOPUHU MOKA3bIBAIOT,
YTO JMHAMHUKa YUCJIEHHOCTH fI3bIKOB TaKasl Ke, KaK W JJi Bcel
Kanazpl, 6/1M3Ka K yCTOHYMBOMY COCTOSIHMIO, U ee U3MEHeHUs B
OyaylieM MpeArnosaraloTcst HecylleCTBEHHbIMH, HO JOMUHUPYIOT
6usMHrBHI (puc. 16).
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Fig. 15. Population dynamics

9 Language Use in the United States: 2019. [QsexTpoHHbIi pecypc]. URL: https://www.census.gov/content/dam/Census/library/publications /2022 /acs/acs-50.pdf
(mata o6pamenus: 11.01.2023); Houle R,, Corbeil J.-P. Language Projections for Canada, 2011 to 2036. Minister of Industry, 2017 [3snekTponHbIi pecypc]. URL: https://
www150.statcan.gc.ca/nl/pub/89-657-x/89-657-x2017001-eng.pdf (naTa o6pamenus: 11.01.2023).
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Fig. 16. Phase portrait of the model, ¢,=0,35, ¢,=0,65, r=1,5, b=4,7, a=2,5
1.4. Pe3ynbTaThl YMC/JIE€HHON UAeHTHPHKALUU KO3PpPu-
LMEeHTOB HOBOI MoAe/IH
PesynbTaThl Mcc/lef0BaHUs IOKasbIBalOT, YTO HOBasg MOJeNb
JIOBOJIbHO TOYHO BOCIIPOM3BOAMUT CTaTUCTHYECKUE JaHHbIe U a

MI03BOJISIET ONUCHIBATh JUHAMUKY S3bIKOBBIX I'PYIIL. BbIABIEHO,
YTO NapaMeTpPhl CUCTEMBI MOTYT ObITh KaK KOHCTAaHTaMH, TaK U
dyHKuMAMEU oT BpeMeHH [25]. Ha Mogenu ¢ppaHny3cKo-rosIanz-
CKOH sI3BIKOBOH Napbl 6bIJI0 OTMEYEHO U3MEHEHHe apaMeTpPOB
CUCTEMB! BO BpeMeHM. 3aMeYeHOo, YTO MOJeJib TOYHee MPOYUX
ONKCBHIBAET YCTOSIBIIMECS A3bIKOBblE I'PYINIbI, JUHAMHUKaA KOTO-
PBIX HaXOJUTCS 6JIM3KO K YCTOWYHMBOMY COCTOSIHUIO. JlaHHBIE HC-
CJlelOBaHUMN NpeJiCTaBIeHbl B Tabue 1.

Ta6sunal 3HadeHnss K03PPUIMEHTOB HOBOM MO/ €U AJIS1 A3BIKOBBIX IPyNIl

Table 1. Coefficient values of the new model for language groups

fA3bikoBas rpymnmna cl c2 r b dev
Yanbckui, 0,1 0,9 1,7 (21 (1,2 |0,007
AHrIMNCKUR

I3/bCKUH, 0,1 0,9 1,4 |54 |2,5 [0,014
AHrIUUCKUN

DdpaHLy3CcKui, 0,65 (0,35 |1,0 |24 |[2,45|0,047
Tostanpckui (1)

DdpaHLy3CcKui, 0,3 0,7 |10 |20 [1,45]0,003
losnnanpackuii (2)

Backckui, 0,25 10,75 |90 [1,4 |05 |0,001
WcnaHckui

KaTasoHCKUH, 0,45 |0,55 (/88 |1,5 |0,75(0,002
WcnaHckui

®OpaHr,, 0,75 (0,25 |28 |1,1 |0,6 |<0,001
Awnrn. (Kanaga)

®paHr,, 0,35 (0,65 |15 |47 |25 |<0,001
Anrn. (Monpeasb)

3ak/jro4yeHue

HOCTpOeHa HOBad MOJeJib, KOTOpad: YYUTbIBAE€T B cebe cTapble
TUINIOTE3bl U AOMOJIHAETCA HOBBIMH, JOCTATOYHO TOYHO HaKJ/IaAbI-
BaeTCd Ha CTaTUCTH4YECKHWE JaHHbIE, IIO3BOJIAET O0O'BSICHUTD SI3bI-
KOBYIO JUHAMUKY C Yy4€TOM HOBBIX T'MIIOTE3.
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P u c. 17. CocymiecTBoBaHue. [Ipy HU3KOM K03 HULMEeHTe NOosABIeHUs
6uiMHrBu3Ma b<r npeo6JiaziaeT nepBbli A3bIK, TAK KaK €ro NPECTHKHOCT C,
GostbIIte YeM MPEeCTHXXHOCTL BTOPOTO A3bIKa C,

Fig. 17. Coexistence. When the coefficient of occurrence of bilingualism b<r is
low, the first language predominates, because its prestige c, is greater than the

prestige of the second language c,

72

71

P u c. 18. CocyuiecTBoBaHHMe /IBYX A3bIKOB M GHJIMHIBOB. [Ipu BbICOKOM K03 u-
LMeHTe NOsABJeHUs GUIMHIBU3Ma (60JIbIIEeM CKOPOCTH CMEHbI OKOJIEHUH) b>T,
npeo6./1ajaloT GUIMHTBbI
Fig. 18. Coexistence of two languages and bilinguals. When the rate of
emergence of bilingualism is high (greater than the rate of generational change)

b>r, bilinguals predominate
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P u c. 21. Ucye3HOBeHHe IMGO MEPBOro, TG0 BTOPOTO A3bIKA, TU60

P u c. 19. Ucue3HOBeHHe BTOPOTO si3bIKa. [IpH HU3KOM K03 dHLIHeHTe MosiB- coCylecTBOBAaHHE JABYX I3bIKOB M GUJIMHIBOB. 3HaYeHHe BOIATHIBHOCTH 0>2
JIeHUs1 GUJIMHIBU3Ma b<r ¥ 3HaYe€HUH BOJATHIbHOCTH a<1,45 nepBbId A3bIK Fig. 21. The disappearance of either the first or second language, or
BBITECHSIET BTOPOH coexistence of two languages and bilinguals. Volatility value a > 2

Fig. 19. The disappearance of the second language. With a low coefficient of
occurrence of bilingualism b<r and a volatility value a<1.45, the first language

displaces the second one

z2

Z1

P u c. 20. Ucye3HOBeHHeE JIMGO TEPBOTO, IMGO BTOPOTO S3bIKa.
3HavyeHHe BOJIATHIBHOCTH a € [1,45<2]
Fig. 20. The disappearance of either the first or second language.
Volatility value a € [1.45<2]
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