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— OakpIT. EHpemie, skactapipl opTa Facklp TYBIHABLIAPH! TUTIHAETT MapeMUSUIOTHSIIBIK OIpJIiKTEp apKbUIbl TapOueneyne
MbIHaIal MiHneTTep 6ap. Onap:

1. Ucnam noyipi Mypanapbl OoliblHIIA ep Oananap MeH Kbl3 Oananap TopOueciHe OarbITTalFaH KyHeli jkocrap
KYpY;

2. Wcmam nmoyipi MypanmapblHOaFrel aHa TUITE, €Nre, XKepre NereH CYWICHEeHIIUTIKTI apTThipa TYCETiH TUTHIK
OipiikTepre HeTi3AeNTeH OHIaifH popMaTTaFs iprei ic-mapanap/sl aiiKeIHAAY;,

3. Hcmam moyipi mMypanapsl HeTi3iHAE ©CKeNleH YPIaKTHl YITKaHIBUIBIK pyXTa TopOmeneyre >KeTelIewTiH ic-
mIapanapIsl JOCTYPIIL TYpe KYPri3yai KoJFa aiy;

4. byrinri opOip xac OysIH oKimiH 63 OTaHBIH KacTepiieyre, TyFaH )KepiH KYpMeTTeyre, aTa-0a0aHbIH O3BIK CajT-
OCTYpACPiHIH KYHIBUIBIFBIH MaKTaHBII TYTyFa OayiayFa MYMKIHIIK >KaCaWTBIH HaKTBUIBI ic-TIapajiapIbl aHBIKTAy.
ATtanraH MiHAETTEPI 0pblHday KHE OJNap/bl AaMbITa OTBIPBII Jicy3e2e dcblpy KacTapra Topoue Oepy KYMBICTaPbIHBIH
0ipi3ai api xyHeni Typne *ypyiHe MyMKiHaik Oepeni. Conpmaii-ak »ac ypnakka TopOue OepyaiH THIMALIII apTajisl.
Bynan Tyitep Ty#in: OyriHri TopOue »KyMBICHI TYPKi XaJKbIHAa OpTaK HMClIaM A9yipl MypajiapblHIarbl ypriaK TopOuecine
KaTBICTBI OW-TIIKipJIepMEH OalJIaHbICTBI )KY3€Te aChIPbLTYHI a03all.

KopbIThiHabl. Byrinri en kactapblHBIH “ToJNbIK azamu’ (AOaif) kenOeTiH KaiblnTacThlpyla TopOUEHiH
STHOTICHXOJIOTHSIIBIK HETi3[epi MEH TYPKi MypanapblHAaFsl TopOuere KaTbICThl Macenenepai Oip apHaFa TOFBICTHIPHIIL,
Abait Kynan6aes, [llokopim Kynmaitoepnaiyier, AxmeT baiTypchIHOB T.0. YT OMIIBUIIAPEI MEH KOFaM KalpaTKeplepiHiH
eHOeKTepiHaeri yprak TopOmeci Typaiel OW-TiKipiepAi OacHIbUIBIKKA ajla OTBHIPHI, TANIM-TopOue Oepy KOCTapBIH
Kacay JKOHE OpBIHIAY JKac YPIaKTHIH OHereli 00yslHa MOJ MYMKIHIIK Oepeni. TyitiHaelt kenrenae, YITTHH YPIaKTaH
YpIiakka y3iiMeit kerne jkaTKaH KYHABUTBIKTapBIH JKac ypIiak OOHBIHA CiHIPY — MEMIISKET MYAJECi, €I UTiIiri.

YT TUMiHAETI TapeMUSITOTHSUTBIK OipIIiKTep — XaJIbIKTHIH OMIpIIiK ic-ToXKipuOeci, KyHISNIKTi TIpIILTiK OaphIChIHIA
)KacaraH MalbIMIAPBIHBIH OTKIp A€ BIKIIAaM Maleri. Al uciiaM JI9yipiHAe JKapbhlK KOpreH KOpKeM TYBIHABLIAp TUTiHIETI
KaHaTThl Ce3Aep, Makaj-MoTelJgep — ~aJaM MeH KoFaM ~ — apakaThlHACBIHBIH a)KpIpamac OipJlikTe eKeHJIriH
CUMATTANTBIH, TOPOMETIK MOHI JKOFapbl MapeMHsUIOTHSUIBIK Oipmikrep. Oran Oaca MoH Oepim, XXIiTI KapacTepy
npodeccop O6xkaH KyphIlnKaHYIIBIHBIH 3¢PTTEYJICPIHCH alKbIH TAHBLIAIBI.
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THE ROLE OF NEUROLINGUISTIC RESEARCH IN THE STUDY OF BILINGUALISM

Abstract

The use of two or more languages is common in most countries of the world. However, until recently, bilingualism
was considered as a factor that complicates the processing of speech, cognition and the brain. In the past 25 years there
have been a surge in research on bilingualism, including the study, mastery and processing of languages, their cognitive
and neural foundations, and the lifelong implications of bilingualism for cognition and the brain. Contrary to the belief
that bilingualism complicates the language system, new research demonstrates that all known and used languages
become part of the same language system. The interactions that occur when using the two languages have
conseKuences for mind and the brain and indeed for language processing itself but these implications are not additive.
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Thus, bilingualism helps to uncover the fundamental architecture and language processing mechanisms that locates
differently in monolingual speakers.

Keywords: neurolinguistics, bilingualism, multilingualism, neuroscience, first language, second language,
language acKuisition
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BUJIMHI'BU3M/I 3EPTTEY YJAEPICIHJEI'T HEMPOJIUHIBUCTUKAJBIK 3EPTTEYJIEPJIH POJII

Anoamna

Exi Hemece onaH /1a Kell TiIi KOJIaHy SJIEMHIH KeNTereH eliepinae KeHIHeH TapairaH jkarjail. JlereHMeH, ochl
Ke3re NIeiiiH OMIIMHTBH3M COUJICYAl, TAHBIM MEH MHIBI OHACYAI KHBIHAATATHIH (aKTOp PeTiHAe KapacTHIPBUIBII KEIi.
Conrel 25 Xpurga OWJIMHTBH3M Typasbl, OHBIH INIHAE TUIAEPAl 3epTTEy, MEHrepy JKOHE eHJey Mocenenepi MeH
OJIapIBIH KOTHHUTHUBTIK XOHE JKYHWKE acTapbl HeTi3NlepiH KapacTelpy, OWIMHTBH3MHIH TaHBIM MEH MUFa 9cepi Typajbl
3epTTeyiep KapKeIHABI )KYpi. BUIMHrBN3M TUTIIK KYHeHi KypaeneHaipeai JeTeH Ke3KapacTapra KaiIbl, Ka3ipri Tagaa
azaM MEHTrepim, KOJJaHATHIH TUIAEpIiH OapibIFel MuAa Oip TUIMIK )Kyilere eHeTIHAIriH KepCeTeTiH KaHa 3epTTeyiep
xKeTkimikti. Exi Tinml KommaHFaH Ke3[e TYBIHIAWTBIH ©3apa OpEKeTTecyJep aKbUI-Of MEH MHFa, ocipece, TiIIiH
OHJIENTyiHE ocep eTemi, Oipak o acepiiep anauTuBTI emec. Ochutaiiia, KOCTULAUTIK Oip TUTAI HeNCHYIIIEP/IiH MUBIHAA
e3relie opHaJacKaH (PyHIaMEHTaJIbl apXUTEKTypa MCH TUIII 6HICY MEXaHU3M/ICPIH alllyFa KOMEKTECe .

Tyiiin ce3mep: HEHPONMHTBHCTHKA, OWJIMHTBHU3M, KONTUIAUIIK, HEHPOFBUIBIM, OIpiHINI TUI, €KIHII T, TIAAL
MEHTepy
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POJIb HEMPOJIMHITBUCTUYECKHAX HUCCJIEJTOBAHUM
B MPOLHECCE U3YYEHUSA BUJIMHI'BU3MA

Annomayus

Hcnonb3oBaHue JBYX WM Ooyee sI3bIKOB PacHpOCTPAaHEHO B OOJBIIMHCTBE CTpaH MHpa. TeMm He MeHee, JI0
HEllaBHEr0 BpPEMEHHM OWIMHIBU3M CUUTAICA (AKTOPOM, YCIOXKHSIOMMM 00pabOTKy pedH, IMO3HaHHsS M MO3ra.
HOCJ‘IG,I[HI/Ie 25 ner cranmu CBUACTCIISIMU BCIIJIIECKA I/ICCJ'IG,I[OBaHI/Iﬁ JABYS3bIYHMs, B TOM YHUCJIC HU3YYUCHHA, OBJIAACHUA U
O6pa60TKI/I SA3bIKOB, UX KOTHUTUBHBIX U HCﬁpOHHHX OCHOB, a TaKXX€C IIOCJICACTBUA OMJIMHTBU3MAa JUIA IIO3HAHHUA U MO3Ta
Ha MPOTAKECHHUHN BCEH JKU3HH. BOHpeKI/I MHCHHIO O TOM, YTO JABYA3bIYHC YCJIOKHACT A3BIKOBYKO CUCTEMY, B HBIHCIIHECC
BpEMA JOCTAaTOYHO HOBBIX HCCHCHOBaHHﬁ, 4YTO BCEC HpI/IO6pCT€HHBI€e 1 HUCIOJIB3YCMBIC A3BIKM CTAHOBSATCA YaCTbIO
OZ[HOﬁ SI3LIKOBOM CHCTEMBLI B MO3re. BSaHMOHeﬁCTBI/Iﬂ, BO3HUKAIOIIUC TIPpHU HCHOJIB30BAHUN ABYX SA3bIKOB, HMCHOT
MOCHICACTBUA JId padymMa U MO3ra U Jjisd CcaMOH SI3BIKOBOM 06pa6OTKI/I, HO 3TH IIOCJIICACTBUA HEC aJJHUTHUBHBIC. Taxum
00pa3zoM, JABYsI3bIYME IOMOTAET PACKPBITh (YHIAMEHTAJBbHYI0 apXUTEKTYpy U MEXaHU3MbI SI3BIKOBOH 00paboTKH,
KOTOPBIE MHBIM 00Pa30M PACIOI0KEHB! y OJTHOSA3BIYHBIX HOCUTEIICH.

KiroueBble c1oBa: HEHPOIMHIBUCTHKA, OWMJIMHTBU3M, MHOTOSI3bIUNE, HEHPOHAYKA, TIEPBBIN S3bIK, BTOPOH SI3BIK,
YCBOCHUE A3bIKa

Introduction. Neurolinguistics is a branch of the science that emerged at the intersection of cognitive
neuroscience and linguistics, which is a part of a broader field called neuroscience together with many other fields such
as systemic, motor, sensory, cellular and others. Neurolinguistics can be divided into two fields:

1. mastering/acKuisition and processing of speech;

2. language disorders.

As it is widely known, the study of language took a certain biolinguistic direction only in the 1950s with the
emergence of the generative grammar of Noam Chomsky the neurophysiological characteristics of healthy people (in
terms of a linguistic nature), that is, understanding the relationship between language and the brain only began
specifically explored in the late 1980s with the introduction of non-invasive cognitive assessment methods that opened
up new facets of language learning.

It is commonly known that bilinguals are people who actively use more than one language but bilingualism arises
in different ways. Some people become familiar with two languages from birth and continue to use both languages
throughout their lives. Early bilingual people may live in a bilingual environment where they are users of most
languages or in a context in which only one of the two languages is used by most speakers. Other bilingual people learn
a second language (L2) only in early childhood when the mother tongue is firmly entrenched. Similar to early
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bilinguals, these later bilinguals can live in a variety of environments in which most people become bilingual or in
which only a few become bilingual. Table 1 describes the classification of bilingualism proposed by V.P. Belyanin.

Table 1. Classification of bilingualism by V.P. Belyanin

Bilingualism
national individual
natural (domestic) artificial (academic)
According to age
early | late
By the number of performed actions
Receptive (perceiving) | Reproductive (reproducing) | Productive (producing)

Differences between bilinguals arising from the study of the history and context of language use are important but
differences in the languages themselves, as well as in the level of proficiency and relative dominance, which is used
with each language, are also important [1, 83].

Methods. The article consists of two parts: theoretical and practical. The theoretical part is an overview of such
issues: types of bilinguals, bilingualism, the influence of age on the acKuisition of L2 and the level, lateral dominance
in bilinguals. Research methods are mainly reflected in the practical part. During the study, methods of mass collection,
sorting, comparison of materials were used to collect and analyze the experiments. It is vivid that the results obtained by
analyzing the performed experiments have a high degree of accuracy. Indeed, depending on the results of specific tasks
the researcher can accurately study the approach to solving many open Kuestions in the field of neurolinguistics.

Research results. The problem of linguistic laterality in multilingual people has been discussed in this area for
decades. Several hypotheses about L2 learning suggest more right-brain involvement in multilingual versus
monolingual. However, tests for laterality in multilingual people have remained inconclusive on this issue. Multilingual
participants as monolingual participants tend to exhibit left hemispheric lateralization for all languages, but the strength
of this laterality may appear weaker in multilingual than in monolingual participants. In some studies, in multilingual
people, the right hemisphere appears to be more active during L2 processing compared to L1 (first language)
processing.

Linguistic distance and specific features of the language, non-native status, type of language task and the age of
acKuisition of L2 seem to affect the degree of lateralization in multilingual people. Regarding the linguistic distance
between multilingual languages, D'Anselmo, Reiterer, Zuccarini, Tommasi and Brancuchi reported that bilingual
speakers who speak possibly more similar languages (German and English) show a greater left hemisphere advantage in
L2 compared to L1, while bilinguals with less similar languages (Italian and English) showed no difference in the
degree of laterality between L1 and L2 [2, 1190]. Early exposure to two languages can influence lateralization patterns
if languages are also structured differently. When English was tested in bilinguals with L1 - Hebrew and L2 - English,
who learned both languages very early showed an advantage of the left hemisphere while performing a semantic task
where monolingual Hebrews also demonstrate an advantage in the left hemisphere but the monolingual English showed
an advantage of the right hemisphere [3, 909]. Metuki et al. suggested that Hebrew has the linguistic characteristics that
affect the lateralization of semantic processing in Hebrew affect how bilingual participants processed a task in English.
Workman, Brookman, Mayer, Rees, and Bellin attributed lateral differences in multilinguals to specific language
effects, showing greater left-hemispheric asymmetry in Welsh words than English words, regardless of whether the
participants predominated in Welsh or English [4, 297]. However, this explanation is inconsistent with the results of
Grossi, Savill, Thomas and Thierry, who while also studying Welsh-English bilinguals found that large left hemisphere
asymmetries were associated with large L2 experiences rather than bilingual properties [5, 130].

Other studies have shown that the age of L2 mastery modulates laterality indices in bilinguals, although not always
in the same way with early bilinguals sometimes showing greater participation of the right hemisphere and later
bilinguals sometimes demonstrating this pattern [6, 445].

A study by Zou et al. suggests that second language acKuisition may actually increase right hemisphere
engagement during L1 processing. They found that bimodal bilinguals who spoke Chinese exhibited greater right-brain
involvement in their L1 compared to monolinguals. There can also be lateral differences in how different aspects of the
language are processed [7, 1371]. Pillai et al. observed a large right-brain involvement for the phonological tasks of L2
but not for the semantic tasks in the L2 of the participants or for any of the tasks in L1 [8, 569]. According to the above
material it is evident that the Kuestion of linguistic laterality in bilinguals has not been resolved yet. Likewise, the
Kuestion of whether the brain subseKuently processes language in the same areas of the brain as the native language
has sparked a large body of research with evidence supporting both sides of the Kuestion. Many have demonstrated
highly overlapping cortical activation patterns when a bilingual person performs a task in both languages However,
differences were also found, such as differences in the total amount of cortical activation in the brain, with L2 showing
more activation than L1 as well as L1 activation in certain areas not found to be active when L2 was actively used
(Dehaene et al., 1997; Halsband, Krause, Sipila, Teras, © & Laihinen, 2002; Perani et al., 1996). These results led the
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researchers to conclude that the same brain regions that are used for L1 processing are also used for L2 processing, but
the increased intensity of activation and the recruitment of some additional areas, such as the prefrontal region, indicate
greater complexity, as well as the need to increase cognitive resources and control when using L2. Research on
multilingualism has largely confirmed these results. Vingerhoets et al. conducted an experiment on three language
tasks: fluency, picture naming, and reading comprehension in a multilingual Dutch-French-English group and found
that overall, the three languages affected the same cortical regions, but less experienced L2 participants recruited
additional areas of the brain that are not involved during the execution of tasks L1. Two other studies with multilingual
participants showed similar results [9, 2189]. Detailed evidence for the existence of different processing mechanisms
for multilinguals comes from studies that observes more details of the impact of L2 proficiency and age of acKuisition
of L2.

Influence of age on the acKuisition of L2 and level

While the age of second language acKuisition has a long history of psycholinguistic and neurolinguistic research
on bilingualism, the level of second language proficiency has recently been of interest. Of course, these two concepts
are often related but in the case of bilingual L2 students who do not speak two languages at the same level can also
dissociate.

The level of L2 proficiency

Researchers who carefully monitored their participants' proficiency level found a high degree of overlapping
activation for L1 and L2 in high-level bilinguals and less overlap for bilinguals with low proficiency. Studies comparing
language activation patterns of multilingual people have also confirmed that language proficiency plays a significant
role in how the brain processes languages in later bilinguals.

Brain activation patterns in multilingual people with lower proficiency in their non-native language tend to be
more extensive in space and/or more intense than in people with higher proficiency in the language. In such participants
several studies have found additional activated areas during L2 processing in the prefrontal areas in the left temporal
lobe (Kim et al., 2002), cerebellum parietal cortex basal ganglia on both sides (Abutalebi et al., 2012; Liu et al.., 2010)
and wider involvement of the right hemisphere (Park et al., 2012; Pillai et al., 2004). In a meta-analysis using an
estimate of the likelihood of activation Sebastian et al concluded that high-proficiency bilinguals exhibit similar
activation patterns in both languages, while low and moderate proficiency bilinguals exhibit smaller, more widely
distributed activation clusters when performing a language task in L2 compared to L1. Indefrey hypothesized that
increased activation in the low to medium proficiency group indicates less automatic and more labor intensive
processing reKuired when bilingual people perform a language task in their non-native, less professional language [10,
289].

Thus, a broad look at these studies makes it clear that at a lower level of fluency of L2 the brain processes L2
differently than it does in the first but that as the level of proficiency in this language increases these differences may
disappear. D. W. Green described this as the “Convergence Hypothesis” [11, 207].

A recent series of longitudinal studies described by McLaughlin et al. (2010) support this hypothesis. McLaughlin
et al. Investigated native English speakers learning French at three stages of self-mastery: after 4, 16 and 26 weeks of
study. The results showed that event related potential (ERP) responses to violations of agreement between the subject
and verbs changed over the three testing sessions becoming more native to the last session, while responses of ERP to
violations of the agreement of numbers showed no change during three testing sessions and have not changed and do
not differ from the answers to correct (well-formed) sentences [12, 135].

This result also supports a model of competition in second language acKuisition A. Hernandez, Li, &
MacWhinney; MacWhinney, which suggests that in the early stages of L2 learning, carry-over effects from L1 support
the learning of common syntactic functions faster than disparate features [13, 222].

The age of acKuisition

The main problem with the Convergence Hypothesis is that most bilinguals never achieve native language
competence at the second level according to Hyltenstam & Abrahamsson, which is especially difficult for people who
start learning a new language after puberty. In fact, a large body of evidence suggests that the age at which acKuisition
begins can be just as important as the level of language proficiency achieved. When the level of language proficiency
remains constant, age at acKuisition of L2 appears to have an independent effect on brain activation patterns. Similar to
what has been found for multilinguals with low language proficiency, those who acKuired a second language at a later
age tend to show a greater degree of activation for the later learned language than people who acKuired multiple
languages early. When comparing the L1 and L2 activation patterns of late bilingual people differences were found in
different areas of the brain. L1 demonstrated greater activation than L2 in Broca's area (Golestani et al., 2006; Hals-
band, 2006; Suh et al., 2007) and cerebellum (Halsband, 2006), while late acKuired L2 caused greater activation of the
angular and supramarginal gyrus (Halsband, 2006), superior frontal groove (Gandour et al., 2007), right middle frontal
gyrus (Park et al., 2012), putamen (Klein et al., 1994), left cerebellum (Park et al., 2012) and an lobus insularis on both
sides (Gandour et al., 2007). In addition, a comparison of early and late acKuirers of L2, comparable in terms of
ownership, found increased activation in Broca's area (A. Hernandez, Hofmann, & Kotz, 2007) and larger ERP
responses (Ortiz-Mantilla, Choudhury, Alvarez, & Benasich, 2010) for the late participants of L2 compared with the
early acKuirers of L2. These results are consistent with neuroimaging studies during naming tasks showing that later
learned words in the native language exhibit increased neural activity compared to previously learned words, in
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particular in zones that include auditory-phonological processing and articulatory motor planning (A. Hernandez &
Fiebach, 2006) [14, 161].

Attempts to determine whether the age of mastering L2 or the level of proficiency in L2 plays a large role in the
linguistic processes of adults have also been unsuccessful. This is often due to the fact that age of acKuisition of L2 and
proficiency in L2 are highly correlated in multilingual people, making it difficult to determine the contribution of each
of these factors. Interestingly, however, several studies have shown that the type of linguistic task appears to interact
with factors such as age at self-mastery and level of self-skill. For example, in high-level multilinguals the activation of
the cortex for processing semantic information appears to be very similar for both native and non-native languages,
while greater diversity is observed when people process syntactic information in these languages (Hahne & Friederici,
2001; Ruschemeyer, “ Fiebach, Kempe, & Friederici, 2005; Wartenburger et al., 2003; Weber-Fox & Neville, 1996).
These studies show that areas of the brain underlying semantic information processing can more readily adapt to L2
than areas involved in syntactic processing [15, 1847].

Since early second language acKuisition appears to have a significant impact on how both languages are processed
by the brain an interesting Kuestion arises as to how early bilingual or multilingual ones might affect the brain's
processing of languages learned later. Bloch et al. tested a group of speakers of several languages using fMRI, grouping
them according to the age of acKuiring L2: simultaneous and hidden simultaneous proficiency in two languages (both
languages L1 and L2 were learned from birth); consistent early exposure (1-5 years); and consistent, late exposure
(after 9 years). All participants also had a good command of the third, later learned language. The degree of variability
in the cortical activation patterns of all three languages was much lower for participants who were previously exposed
to L2, while seKuential, later multilingual languages showed greater variability in the activation patterns of the three
languages tested [16, 631]. This result confirms the findings of several other studies showing that bilinguals who
acKuire a second language after being monolingual for a certain period of time have more in common with
monolinguals than with bilinguals who mastered both languages at an early age. For example, Weiss and Dempsey
found that late L2 speakers are better able to distinguish speech in their L2 in a noisy environment than early L2
speakers [17, 12]. Proverbio et al. also found that multilingual people in their study who acKuired their L2 relatively
late (on average 9.6 years) coped with the semantic judgment task in about the same way as monolingual, while
bilingual participants, who mastered both languages since birth, the response time to the task was much longer [18, 32].

In addition, Peltola, Tamminen, Toivonen, Kujala and Na at anen, "R. found that their adult balanced bilinguals
(those who learned both languages from birth and continued to be proficient in both languages) were less consistent
than dominant bilinguals (those who studied L2 later and remained dominant in L1) when grading vowel sounds in both
languages and showed longer MMN (mismatch negativity) latency during ERP recording. They concluded that
balanced bilinguals have a single, inseparable language system, while dominant bilinguals can selectively suppress their
languages. Based on these studies, it seems that growing up to be bilingual or multilingual from the earliest years of life
creates a neural organization of language that is very different from that of monolinguals and also different from that of
high-level multilinguals who were monolingual at an early age [19, 264].

In terms of explicitly exploring the differences between bilingual and multilingual three studies show that the
number of languages spoken by a person can actually influence the processes in the brain. Parker Jones et al. reported
the most specific difference between bilinguals and speakers of more than two languages: they found greater activation
in the triangular portion and anterior insula during picture naming and word reading in those who spoke three or more
languages compared to those who spoke only two languages [20, 897].

Discussion. Understanding the adaptation of the brain to multilingualism

The main Kuestion that has interested researchers of multilingualism for many years is how the brain can
effectively adapt to more than one language system. The fundamental Kuestion is whether the brain uses the same
processing mechanisms for all languages or they are processed in an integrated way or partially independently. Using
various neuroimaging techniKues, the researchers were able to compare the neural activity of participants performing
the same task in more than one language. The main research Kuestions are related to a number of macro-level studies
such as:

> Are multiple languages processed differently by the brain or there is a common mechanism that supports all
languages being learned?

» If differences in brain activation are found, where are these differences localized and how are they explained?

> Is language lateral in multilinguals to the same extent as in monolinguals or do multilingual people process
language in a more bilateral way?

Conclusion. Thus, a study of the representation of multiple languages in the brain has shown that while the brain
typically recruits the classical left hemisphere perisylvian language regions, late bilinguals, to address the uniKue
problems associated with language learning, additional brain regions or networks may be reKuired to process L2 as a
result a lower level of language proficiency and/or a later age at which the language was learned.

Perspectives of the research are seen in the analysis of the organization of speech of Kazakh-Russian bilinguals
from the standpoint of neurolinguistics, which will provide interesting material for highlighting the types and problems
of bilingualism in Kazakhstan.
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