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Abstract: This article provides a comprehensive examination of the dynamic interplay between lexical
exchange—the process of borrowing and integrating words across languages—and semantic extension—the process
by which words acquire new or shifted meanings. Drawing on foundational theories in historical linguistics, lexical
semantics, and language contact studies, as well as contemporary corpus-based and computational methodologies,
this review synthesizes current understanding of these phenomena. It delineates core concepts, explores the cognitive
and sociolinguistic mechanisms driving semantic change, and analyzes how contact-induced lexical innovation often
serves as a catalyst for semantic extension. The paper surveys diverse methodological approaches, from traditional
philological analysis to modern vector space models, for detecting and quantifying semantic shift. Illustrated with
cross-linguistic case studies, the analysis underscores that lexical exchange is not merely a process of addition but a
complex driver of systemic reorganization within the lexicon. The theoretical implications for semantic typology,
contact linguistics, and computational linguistics are discussed, concluding with directions for future research that
integrates qualitative and quantitative paradigms to further unravel the intricacies of lexical evolution.
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1. Introduction and structural ecosystem, where it must find its place.

The lexicon of a language is a dynamic, ever-
adapting repository of a community's knowledge,
culture, and social interactions. Two of the most
potent forces driving this continuous evolution are
semantic extension and lexical exchange. Semantic
extension, a subfield of semantic change, involves the
processes through which existing lexical units gain,
lose, or shift their meanings over time (Traugott &
Dasher, 2002). Concurrently, languages are
permeable systems that routinely acquire new lexical
material through contact with other languages—a
process known as lexical exchange or borrowing
(Hock & Joseph, 2009; Winford, 2014).

These two dynamics are not independent; they
are deeply intertwined in a symbiotic relationship. A
borrowed lexical item (a loanword) enters a recipient
language with a specific semantic value, but it does
not exist in a vacuum. It enters a pre-existing semantic

This integration often triggers a chain reaction of
semantic adjustments: the loanword itself may
undergo semantic extension—broadening, narrowing,
or shifting—to fit new communicative contexts and
cultural frameworks (Haspelmath, 2009). Conversely,
native words may shift their meanings in response to
the introduction of a loanword, either to avoid
synonymy or to specialize in a related semantic
domain (Durkin, 2009).

This  paper  synthesizes classical and
contemporary research to explore the intricate nexus
of lexical exchange and semantic extension. It aims to
provide a detailed overview of the mechanisms at
play, the methodological tools for their investigation,
and the theoretical implications of their interaction,
arguing that contact-induced lexical innovation is a
primary engine of semantic change.
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2. Definitions and Conceptual Distinctions

A clear understanding of the core concepts is
essential for analyzing their interaction.

2.1 Semantic Extension and Semantic Change
Semantic extension refers specifically to the process
where a lexical unit develops new senses, thereby
expanding its semantic range. It is a key type of
semantic change, which is the broader superordinate
category encompassing all alterations of meaning,
including total loss (Blank, 1999). Classical
typologies, evolving from the work of Bréal
(1897/1964) and Ullmann (1962), categorize semantic
changes along several axes:

e Broadening/Generalization: A word's
meaning becomes more inclusive (e.g., Old
English dogga, a specific breed, generalized to all
canines).

e Narrowing/Specialization: A word's
meaning becomes more restrictive (e.g., Middle
English deor (animal)  narrowing to  Modern
English deer).

e Metaphorical Extension: Meaning is
transferred across conceptual domains based on
perceived similarity (e.g., the foot of a mountain).

e Metonymic Extension: Meaning  shifts
based on contiguity or association within a single
domain (e.g.,the White House for the U.S.
presidency).

e Pejoration: A word develops a more
negative connotation (e.g., silly originally meaning
"blessed, innocent™).

e Amelioration: A word develops a more
positive connotation (e.g., knight originally meaning
"boy, servant™).

2.2 Lexical Exchange and Borrowing
Lexical exchange denotes the process by which a
language (the recipient) adopts lexical elements from
another language (the donor). This encompasses:

e Loanwords: Words borrowed directly and
often phonetically adapted (e.g., English sushi from
Japanese).

e Calques (Loan Translations): Words or
phrases translated morpheme-by-morpheme (e.g.,
English skyscraper calqued into French as gratte-
ciel).

e Semantic Loans: Where an existing native
word acquires a new meaning under the influence of a

foreign  word (e.g., the meaning of
English mouse extended to a computer device by
analogy).

The initial meaning of a borrowed item is
typically its donor meaning, but it is immediately
subject to the semantic pressures of the recipient
language, making it a prime candidate for subsequent
semantic extension (Myers-Scotton, 2006).

3. Mechanisms Driving Semantic Extension

The cognitive and pragmatic mechanisms that
propel semantic extension are universal, but their
instantiation is often shaped by cultural and linguistic
context.

3.1 Metaphor and Metaphorical Extension
Metaphor is a fundamental cognitive tool for
understanding abstract concepts in terms of concrete
ones (Lakoff & Johnson, 1980). Metaphorical
extension creates polysemy by mapping a word from
a source domain to a target domain. For example, the
vocabulary of computing is replete  with
metaphors: virus, firewall, cloud, stream, and feed all
draw on source domains of biology, construction,
meteorology, and agriculture to conceptualize digital
phenomena.

3.2 Metonymy and Associative Extension
Metonymy operates within a single conceptual
domain, using one entity to refer to another closely
associated entity. Common patterns include:

e PART FOR WHOLE (wheels for car)

¢ PRODUCER FOR PRODUCT (I own a
Picasso)

e PLACE FOR
Street reacted)
Metonymy is a powerful driver of semantic change in
high-frequency words and is often context-dependent
(Traugott & Dasher, 2002).

3.3  Generalization and  Specialization
These processes are often driven by sociotechnical
change. Generalization occurs when a term for a
specific item comes to label a whole class
(e.g., Kleenex for facial tissues). Specialization occurs
when a general term becomes specific
(e.g., meat originally meaning "food" in Old English,
specializing to "animal flesh™). Contact situations can
force specialization; when a loanword and a native
word are near-synonyms, they often diverge by
specializing in different contexts (Durkin, 2009).

3.4 Pragmatic and Social Motivations
Semantic change is not merely a cognitive process; it
is embedded in social interaction. Factors such as
euphemism (using pass away for die), taboo, in-group
identity, and prestige can trigger semantic shifts,
particularly pejoration and amelioration (Allan &
Burridge, 2006). The adoption of prestige loanwords,
for instance, can lead to the pejoration of native
synonyms.

INSTITUTION  (Wall

4. The Interaction of Lexical Exchange and
Semantic Extension

The intersection of borrowing and semantic
extension is a fertile ground for lexical innovation.
Several patterns of interaction are prominent.

4.1 Post-Borrowing Extension of Loanwords
A loanword, once integrated, often undergoes
semantic extension independent of its donor language.
The English word podium was borrowed from Latin,
meaning a raised platform. In English, it has
undergone a metonymic extension to mean the "first-
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place finish" in a competition (standing on the
podium). This sports-related meaning is a distinctly
English development.

4.2 Semantic Narrowing through Loan
Competition
When a loanword enters, it can create a synonymic
pair with a native word, leading to semantic narrowing
for one or both. After the Norman Conquest, English
borrowed many French words related to governance
and cuisine (e.g., beef, pork). The native English
words (cow, pig, swine) remained but narrowed to
refer primarily to the live animals, while the French-
derived terms specialized for the meat, a division of
labor driven by social stratification (Hock & Joseph,
2009).

4.3 Calquing and
Extension
Calquing can introduce new conceptual frameworks
that lead to semantic extension. The German
word Weltanschauung ("worldview™) was calqued
into English. This calque then enabled the
metaphorical extension of worldview into various
contexts, from  philosophy to  marketing,
demonstrating how a borrowed structure can facilitate
new semantic pathways.

44 Morphological Reanalysis and
Subsequent Extension
Borrowed words are sometimes reanalyzed by
speakers of the recipient language, which can open
new paths for semantic extension. The English suffix -
able (from Latin -abilis) was reanalyzed as a
productive morpheme that could be attached to native
Germanic verbs (e.g., readable, drinkable). This
morphological liberation led to the massive semantic
extension of the -able construction far beyond its
original Latin bounds.

Induced Semantic

5. Methodological Approaches to
Documenting Semantic Extension
The study of semantic extension has evolved

from  philological analysis to data-driven
computational models.
5.1 Historical-Philological Methods

The traditional approach relies on the close analysis of
historical texts, dictionaries, and glosses to trace the
diachronic development of a word's meaning.
Scholars like Traugott (2017) use this method to
identify pathways of change, such as the tendency for
meanings to become more subjective over time
(e.g., while shifting from temporal "during the time
that" to concessive "although™).

5.2  Corpus Linguistics  Approaches
Modern corpus linguistics uses large, digitized
collections of texts from different time periods. By
analyzing changes in collocational patterns (the words
that frequently appear near a target word), researchers
can infer semantic shifts (Hilpert & Gries, 2016). For
example, a study of the word gay in historical corpora

would show its collocations shifting from "joyful” to
"homosexual” over the 20th century.

5.3 Computational and Embedding-Based
Methods
This is a rapidly advancing frontier. These methods
represent words as high-dimensional vectors
(embeddings) based on their distribution in large
corpora. The meaning of a word is its position in this
"semantic space." By comparing word vectors from
corpora representing different time periods,
algorithms can detect and quantify semantic change
(Hamilton, Leskovec, & Jurafsky, 2016; Periti &
Montanelli, 2024). For instance, the vector for cell in
the 1980s would be closer to prison and biology,
while its vector in the 2000s would also be close
to phone and mobile.

6. Case Illustrations

6.1 The Semantic Journey of 'Computer’
The word computer originally referred to a person
who performed calculations (c. 1600). With the advent
of mechanical and electronic devices, the term was
metaphorically extended to the machine. More
recently, it has undergone further metaphorical
extensions, such as in the phrase quantum computer,
and metonymic extensions, as inthe computer is
down, meaning the entire IT system.

6.2 Contact-Induced Change in Uzbek: The
Case of '‘Dastur’
Regional studies provide rich examples. In Uzbek, the
Arabic loanword dastur (L) originally meant
"constitution” or "statute.” Under Russian and later
global English influence, the word underwent a
significant semantic extension to also mean "computer
program™ (a calque or semantic loan from the
Russian npoepamma, which itself carries both
meanings). This is a clear case of a loanword
acquiring a new, technologically relevant meaning
through contact, creating a new polysemous network
(Scientists.uz, 2023).

6.3 The Narrowing of ‘Deer' in English
As mentioned, deer narrowed from a general term for
"animal" to a specific one. This narrowing was likely
influenced by contact with French, where the generic
term for animal was béte (from Latin bestia), and
specific animals had their own names (cerf for deer).
The pressure from a more differentiated lexical system
contributed to the specialization of the native English
term.

7. Theoretical Implications

The interplay between lexical exchange and
semantic extension has profound implications for
linguistic theory.

e Semantic Typology: It challenges simplistic
views of semantic fields by showing they are often
hybrid, shaped by successive layers of contact and
internal innovation (Koptjevskaja-Tamm, 2008).
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e Language Contact Models: It demonstrates
that borrowing affects not just the inventory but the
very architecture of the lexicon, forcing
reorganization of semantic networks (Myers-Scotton,
2006).

e Cognitive Linguistics: It provides
naturalistic evidence for the productivity of universal
cognitive mechanisms like metaphor and metonymy
across different contact scenarios.

e Computational Lexical Semantics: It
provides a real-world testing ground for models of
semantic change, showing that contact events are key
variables that must be incorporated to improve
predictive accuracy (Tahmasebi, Risse, & Daud,
2021).

8. Conclusion

Semantic extension and lexical exchange are
inextricably linked processes that collectively drive
the evolution of lexical systems. Borrowed words are
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UHTETPAIIUSA TPAHCIIOPTHBIX CPEJICTB B ABTOTPAHCIIOPTHOE X031 CTBO U KX
9KOJOI'NYECKASA S9ODPEKTUBHOCTD

Annomayusn: B cmamve paccmampueaiomes 60npocyl uHmezpayuy d1eKmpudeckux mpancnopmHulx cpeocme
8 cucmemy asmompaHCnOPmMHO20 XO3SUCMEA U AHATUSUPYEMCs UX dKoao2uyeckas 3g@exmusnocms. Pocm
KOUYEeCmea asmomobunell ¢ 08usamensmu GHYMPEHHEe20 C2OPAHUs NPUBOOUM K YXYOUEHUIO 3KOL02UHECKOU
06CMAHOBKU, YEEIUUEHUIO GblOPOCO8 BPEOHbIX GEUWECME U YCUNEHUIO He2AmUSHO20 6030elCmBUsi Ha 300pP08be
Hacenenus. B Oannoiul pabome 000cHO8aAHA YeneCOOOPAZHOCMb 6HEOPEHUs INIEKMPUYECKUX aBmMoMoOunell Kax
9KONO2UYECKU — OE30NACHOU U  9HEPeOIPPEKMUBHOU  ANLINEPHAMUBLL  MPAOUYUOHHOMY — MPAHCNOPM).
Ipoananuzuposanvl mexuudeckue, KON02UUECKUe, IKOHOMUUECKUE U COYUATbHblE ACHEeKMbl UCHONb308AHUSL
INEKMPUYECKO20 MPAHCROPMA, 4 MAKICE NEPCNEeKmuesl e2o pazeumus 8 Pecnybnuxe Kazaxcman.

Knrouesvie cnosa: snekmpuueckuii MpaxHcnopm, asmompaHcCHOPMHOE XO03UCME0, 3K0A02Us, 6blOPOChL,
yemouuugoe passumue, IHep203PPHeKmueHocms.

Beenenne ABTOTPaHCIIOPT ~ SIBISETCS  HEOTHEMIIEMOM

COCTAaBJISIIOIIEH  COBPEMEHHOM  JKOHOMUKM U
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COLMAITEHON HHPPACTPYKTYPHI, obecrieumnBast HAa  BBIABIICHHE (akxTopoB, OTIPEIEIISTIOTIIX

MOOMJIBHOCTh ~ HAceleHHs, pasBUTHE TOPTOBIH,
NPOMBINUICHHOCTH M cdepbl yciyr. Bmecre ¢ Tem
MHTEHCUBHOE Pa3BUTHE aBTOTPAHCIIOPTHOH OTpaciu
COIPOBOXKIAETCS POCTOM HETraTHMBHOI'O BO3JICHCTBUS
HA  OKPYXAWIIyI0  cpeay. ABTOMOOWIH  C
JIBUTATEJSIMH BHYTPEHHEIO CrOPaHHA OCTAIOTCS
OJHMM W3 OCHOBHBIX HCTOYHHKOB 3arpsi3HEHHA
aTMocdepbl, BBIOpachiBas 3HAYUTEIBHBIC OOBEMBI
YIJIEKUCIIOTO Ta3a, OKCHAOB a30Ta, CEPHUCTBIX
COEIMHEHUII M TBEPAbIX 4YacTHL. YKa3aHHbIE
3arpsA3HSIONINE BEIIECTBA OKA3bIBAIOT HETAaTHBHOE
BIMSHHE Ha KadyeCcTBO aTrMoc(epHOro BO3IyXa,
CIOCOOCTBYIOT YCWJICHHIO TApHUKOBOTO 3(deKra,
M3MEHEHHI0  KJIMMaTta W POCTy  YpOBHS
3a00JIeBaCMOCTH HACEJICHHsl, OCOOCHHO B KPYIHBIX
roposiax ¥ NPOMBIIUICHHBIX arjioMepanusx.

B ycnoBusix riio6anbHOro U3MEHEHHUs KiIuMara,
UCTOLICHUSI TPHPOAHBIX PECYpCOB M YCHIICHHA
9KOJIOTHYECKHUX  PHUCKOB  0OCOOYI0  3HAYMMOCTh
npuoOpeTaeT nepexo] K KOHLEHIUH YCTOHYMBOTO
pasBUTHs, TpEAroaralome cOaraHCHpOBaHHOE
COYETaHWE HKOHOMHUYECKOTO pPOCTa, COLHAIBHOU
CTaOMIBHOCTH M OXpaHBl OKpyXaromel cpeasl. B
paMKax JaHHOW KOHIENIMHM TPAHCIOPTHAs OTpacib
paccMmarpuBaeTcsl Kak OJUH U3 KIIOYEBBIX 0OBEKTOB
JKOJIOTMYECKOM MO/JICpHU3AIIHH. Buenpenue
9KOJIOTMYECKH YUCTHIX U 3HEprod(pQexkTHBHBIX
TEXHOJIOTHA B TpPaHCIIOPTHOW cdepe CTaHOBHUTCS
BRXHBIM  YCIIOBHEM CHIDKEHHS aAHTPOIOTCHHOM
Harpy3Kd Ha OKpPY’KaloOIIyl0 CpENy W MOBBIIICHUS
Ka4ecTBa )KU3HHM HACEIICHHS.

OmamM w3 Hambonee  MEPCIEKTHUBHBIX
HarpaBJIeHU TpaHCPOpManUu aBTOTPAHCIIOPTHOTO
XO3SHCTBA SIBISIETCS] MCIIOJIB30BAHUE HIICKTPHUUECKUX
TPAHCHOPTHBIX CPEACTB. DIEKTPOMOOMIN 00IagaroT
pSIOM CYIIECTBEHHBIX ITPEUMYILECTB 110 CPABHEHUIO
C TpaIUIIMOHHBIMHU aBTOMO6I/IHHMI/I, BKJIIKOYas1
OTCYTCTBHC NPAMBIX BI)I6pOCOB BPCIHBIX BEIIECTB B
atMoc(epy, ~ CHW)KEHHE  YPOBHS  IIyMOBOTO
3arpsa3HEeHUs u 6oiee BBICOKYIO
sHeproadpexTuBHOCTE. Kpome Toro, passurtue
3JIEKTPUUECKOTO TPAHCHOPTA CO3JIAET MPEIITOCHIIKI
JUIT  MHTETpallid  BO30OHOBIIAEMBIX HCTOYHHUKOB
SHEPTMM M COKpAIeHHWS  3aBUCHMOCTH  OT
MCKOIIAaEMBbIX BHJIOB TOILIMBA.

AKTyaJbHOCTb JIAHHOTO HCCIIeIOBaHUS
o0ycioBieHa HEOOXOUMOCTHIO HAYYHOTO
000CHOBaHUSA HPOLIECCOB MHTETpaliu

DJIEKTPUYECKUX TPAHCIIOPTHBIX CPEACTB B CUCTEMY
aBTOTPAHCIIOPTHOTO XO35IMCTBA, a TAK)KE OLIEHKH HX
9KOJIOTHYECKON D(P(PEKTUBHOCTH B COBPEMEHHBIX
COIIMAJIbHO-9)KOHOMHYECKUX ycloBUsiX. HecMoTps Ha
AaKTUBHOE Pa3BHUTHE 3JIEKTPUUYECKOrO TpPaHCHOpTa B
psizie cTpaH, €ro BHEAPEHUE COIPOBOXKAAETCS PSIOM
TEXHUYECKUX, IKOHOMUIECKUX ¥ UH(PPACTPYKTYPHBIX
OTpaHUYCHUH, TPEOYIOMHX KOMIUIEKCHOT'O aHAJH3a H
CUCTEMHOro mnonxojga. B sToil cBsi3u Bo3pacraer
3HAYCHUC HAYYHBIX I/ICCHC}IOBaHI/II\/’I, HalpaBJICHHBIX

(G (QEKTUBHOCT,  UCIIONB30BAHMS  AIIEKTPHUYECKHUX
TPAHCHOPTHBIX CPEACTB, U OIEHKY UX BJIUSHHUS Ha
9KOJIOTUYECKOE COCTOSIHIE OKPYKaIOIIEH cpeabl.

HUctopus pa3BUTHA INEKTPUIECKUX
TPaHCIIOPTHBIX CPEJCTB HACUMTHIBAET OoJjiee CTa JIeT.
[lepBpie 5IeKTPOMOOIITH MOABWINCE B KOHIE XIX
BEKa U Ha PAHHMX ATalax Pa3BUTHA aBTOMOOIIHHOU
MIPOMBINUIEHHOCTA ~ MOJIB30BAIUCh  ONPEACICHHON
TIOMYJIIPHOCTBIO OJ1arofapst HpOCTOTE SKCILTyaTALUH
U HHM3KOMY YpoBHIO Immyma. OnHako IaipHEHIIee
pa3BUTHE TEXHOJIOTUH TPOU3BOACTBA JBUraTeeH
BHYTPEHHEI0 CrOpaHUs, CHIDKEHHE CTOUMOCTH
TOIUIMBa H  (OPMHPOBAHHME COOTBETCTBYIOILEH
UHQPACTPYKTYpHl MPUBEIH K yTPATE IEKTPUICCKUM
TPAHCIIOPTOM CBOMX MO3UIUH.

Bo3poxnaenne wuHTepeca K 3NEKTPUYECKHM
aBTOMOOWJISIM Hadajoch B KoHIE XX — Hauane XXI
BEKa, KOTJla 3KOJIOTHYECKHE MpOOIeMBbl IPHOOpEIH
riobanbHeI Xapaktep. CyImecTBeHHBI MPOTPecc B
00J1aCTH aKKYMYJISATOPHBIX TEXHOJIOTHIi, B YACTHOCTH
pa3paboTKa JHTHH-MOHHBIX Oaraped, MO3BOJIHI
3HAYUTEIBHO YBEJINYHUTh 3amac xoJa
NIEKTPOMOOMIIEH, COKPaTUTh BpeMs 3apsAAkd |
MOBBICUTh HX OSKCIUTyaTallUOHHYIO HAaJEeKHOCTb.
JIONIOTHUTENBHBIM ~ CTHUMYJIOM — CTalo  YCHJICHHE
roCyJapCTBEHHOM  MOJAEP)KKM M BHEIpPEHHE
SKOJIOTHUECKUX CTAaHAApPTOB, HANpaBJIEHHBIX Ha
OrpaHUYeHHEe BHIOPOCOB MTAPHUKOBBIX I'a30B.

B HACTOsIIEE BpeMs JNEKTPUUYECKUE
TPAHCHOPTHBIE CPEJCTBA AKTUBHO BHEAPSIOTCS KakK B
YAaCTHBIN, TaK U B KOMMEPYECKHUH CEKTOp, BKIIOYas
0O0IIECTBEHHBIN TPAaHCHOPT, JIOTHCTUKY u
KopropaTuBHble aBTonapku. KpynHeimue MupoBbIe
aBTOIIPOM3BOAMTENN Pa3padaThIBAlOT U BBHIBOJAT Ha
PBIHOK D3JIEKTPHYECKHE MOJEIH, OpPHUEHTHPOBAHHBIE
Ha pa3iM4YHble CErMEHTHl IMOTpeOuTeNei, 4To
CBHJIETENLCTBYET O (OPMHUPOBAHUM YCTOHYMBOTO
TpeH/1a INEeKTPUPHUKALUKE TPAaHCIOPTHOM oTpaciu. B
S9THUX  YCIOBHAX  DJIEKTPUYECKHH  TPAaHCHOPT
CTAaHOBUTCA BaXXHBIM DJIEMEHTOM COBPEMEHHOU
TPAHCHOPTHOM CHCTEMBI M OJHMM M3 KIIIOYEBBIX
WHCTPYMEHTOB TOBBIIIEHUSI €€ SKOJIOTHYECKOU
3¢ (EeKTUBHOCTH.

MeToauka 3KCIIEPUMEHTOB.

B HaCTOALIEN pabore MIPUMEHSIACH
KOMIUIEKCHAsI METOJMKA UCCIICJOBAHMsI, OCHOBAHHAs
Ha COYETAaHWHM AHATUTHYECKHUX, CPAaBHUTEIBHBIX H
CHUCTEMHBIX METOJIOB, HAINpAaBIICHHBIX Ha OIEHKY
9KOJIOTHUECKOH  3(D(PEKTUBHOCTH  AIEKTPHUECKUX
TPAHCIIOPTHBIX CpeICTB B CUCTEME
AaBTOTPAHCIIOPTHOTO XO3sificTBa. MeToaonoruyeckas
0a3a wuccinenoBaHHs CPOPMHpPOBaHA C YYETOM
MEXAUCLUITIMHAPHOTO XapaKkTepa paccMaTpruBaeMoit
mpoOJieMbl, OOBEIUHSIONICH aCIeKThl 3KOJIOTHUH,
TpPaHCIOPTa, FHEPTE€TUKU U SKOHOMHUKH.

HUccnenoBanue HOCHT TEOPETUKO-
aQHAJIUTUYECKUA W CpaBHUTEIbHBIN Xxapaktep. B
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Ka4eCTBE OCHOBHBIX METOJZIOB  HCIIOJIb30BAJINCH
aHanM3 ¥ 0000OLIEHWE HAay4YHBIX IyOJIMKalWH,
CPaBHUTEIIbHBIN aHaJIM3 XapaKTEePUCTUK
JNEKTPUYECKUX  TPAHCHOPTHBIX  CPEACTB U
aBTOMOOWIIEH C IBUraTeIIMU BHYTPEHHETO CTOpaHus,
a TaKKe CHCTEeMHBIH aHaIM3 (QYHKIMOHUPOBAHUS
aBTOTPAHCIOPTHOTO  XO3fiiCTBA B  YCIIOBHAX
TEXHOJIOTHYECKOH TpaHChOopMannu. Ocoboe
BHUMaHHE yJE/sUIOCh  BBIBICHHIO  (DakTOpOB,
BIIMSIOIINX Ha 9KOJIOTUYECKYIO U SKCIUIYaTalOHHYTO
3G GEKTUBHOCTD PA3NUYHBIX THIIOB TPAHCIIOPTHBIX
CPEACTB.

Jisi OLEHKH JKOJOTHYECKOH 3(PPEKTUBHOCTH
JNIEKTPUYECKOTO TPAHCIIOPTa MHPUMEHSUICS METOJ
ananuza xxusHenHoro nukia (Life Cycle Assessment,
LCA), mO3BONSIOMMI  y4YUTBIBATH COBOKYITHOE
BO3JICHCTBHE TPaHCIIOPTHBIX CpencTB Ha
OKpYKAaIOLIYIO CPEAy Ha BCeX 3Tarax UX KU3HEHHOTO
[IMKJa, BKJIIOYas IPOU3BOJCTBO, 3KCIUIyaTalluio H
yrwmmzanmioo. B pamMkax — maHHOro  Merona
AQHATM3MPOBANICh TaKHE IIOKAa3aTeNd, Kak 00BeM
BBIOPOCOB YTJIEKUCIIOTO rasa, YPOBEHb
3arpsA3HSAIONINX BEIIECTB B arMocdepy, obiee
9HEProNoTPeOICHHE, a TaKXKE 3KCIUTyaTallHOHHBIC
XapaKTEePUCTHUKU TPAHCIIOPTHBIX CPEICTB.

Wudopmanmontoit  6a3od  HCCICIOBaHUS
MOCITYKHITH JaHHBIE HaY4HBIX cTarei,
AHAJMTHYECKUX 0030pOB, OTYETOB MEKAYHAPOIHBIX
opranusaiuii, Bkiodas International Energy Agency
u World Health Organization, a Takxe opuIHaIbHEIC
CTaTHCTHYECKHE  MaTepHalbl  T'OCYAAPCTBEHHBIX
opranoB Pecnyomuku Kazaxcran. Hcmonp3oBaHue
Pa3IMYHbIX HCTOYHHKOB WH(GOPMAIMH ITO03BOJINIO
00ecIeunTh penpe3eHTaTHBHOCTh U JI0CTOBEPHOCTD
MOJYYCHHBIX PE3YJIbTATOB.

ABTOTpaHCIIOPTHOE XO35IIICTBO
paccmarpuBaeTcsi B pabOTe Kak COBOKYIHOCTh
OpraHU3alIOHHO-TEXHUYECKUX MEpOIIPUSITHH,
CBSI3aHHBIX ~ C  OKCIUTyaTallMed, TEXHUYECKUM
o0ciykKMBaHHEM, PEMOHTOM U  YIpaBlICHUEM

TPaHCIIOPTHBIMHU CpEICTBAMH. NuTerpamnus
JJEKTPUUYECKUX aBTOMOOWICH B JaHHYIO CHUCTEMY
TpebyeT aJanTanuu CYIIECTBYIOIINX

TEXHOJIOTHYECKUX TTPOIIECCOB, IIEPECMOTPa MOJIXOI0B
K OOCITy)KHBaHHIO aBTOMAPKOB M MOJCPHHU3AINH
HHPPACTPYKTYPHL.

OJIHI/IM U3 KIKYEBbIX yCHOBI/Iﬁ ycnemHoro
BHEAPCHUA DIICKTPUYECKOI'0 TPAHCTIOPTA SABJIACTCA
pa3BuTHE 3apsAHOW HHOpPacTpyKTypbl. Hammune
JIOCTATOYHOTO  KOJIMYECTBA  3apsAHBIX  CTaHIUH
Pa3IUYHON MOIITHOCTH O0€CIIeYMBAET HAJCKHYIO U
OecriepeOoiHY 0 IKCIITyaTaInio dJeKTpoModueii. B
paMKax HCCJEeIOBAaHUS PAaCCMATPUBAIUCH BOIPOCHI
ONTUMM3ALMHM PEXUMOB 3apsIKH, HCIOJIb30BAHUS
MHTEJJIEKTYaIbHBIX CUCTEM yIpaBIeHUS
SHEPronoTpeOJicHHeM W WHTETPAIlliy  3apsaHOM
HHPPACTPYKTYPbl B TOPOACKYIO JHEPTETHUCCKYIO
CETh.

OCOOCHHOCTH TEXHHUYECKOTO OOCITYKHBaHUS
NIEKTPUUECKUX TPAHCIOPTHBIX CPEACTB TAKKE OBLIH
YUYTEHBI NIPU TPOBEACHUU aHajIu3a. DIIEKTPOMOOHIH
XapaKTepU3yITCs MEHBLINM KOJINYECTBOM
MEXaHWYEeCKMX  Y3JI0B [0  CPaBHEHHIO  C
aBTOMOOWJISIMM € JBHUTaTeNsIMH  BHYTPEHHETO
CrOpaHHMs, YTO CHIDKAeT BEPOSTHOCTh OTKAa30B U
YMEHBIIAeT 3aTpaThl Ha pPeMOHT. Bmecte ¢ Tem
BO3pAacTaeT poNb  AHArHOCTHKH  BJIEKTPOHHBIX
KOMIIOHEHTOB, CHCTEM YIPaBICHHS M COCTOSHHS
aKKyMYJSITOpPHBIX OaTapeif, 4To TpebyeTr HanWJus

CIICIIHATTM3UPOBAHHOTO 000pyIOBaHUS "
KBaTM(UIMPOBAHHOTO MEPCOHAIA.
Okonorudeckas 3 peKTUBHOCTH

SJIEKTPUYECKOTO TPAHCIOPTa MPOSBISIETCS MPEXKIE
BCEr0 B OTCYTCTBUM MPSMBIX BBEIOPOCOB BPEIHBIX
BEILIECTB B INpOLEcCce SKCILTyaTalluy, YTO MO3BOJSET
CYIIECTBEHHO  CHHU3UTh YPOBEHb  3arps3HEHUS
aTMOC(EpHOTO0 BO3yXa B TOPOIaX U MIPOMBIIUICHHBIX
LIEHTpaXx. JononHureasHbIM MIPEUMYIIECTBOM
SIBISIETC HU3KUI YpOBEHb IIyMa 3JIEKTPUYECKHUX
aBTOMOOMIIEH, CHOCOOCTBYIOIITHIA CHUKEHUIO
AKyCTHUYECKOI'O 3arpsi3HEHMSI U yIIyULIEHUIO KauecTBa
TOPOJICKOM Cpebl.

B 1o e Bpemss B paboTe OTMEUYaeTCs, 4TO
cyMMapHas 9KOJIOTHYECKast 3 PeKTUBHOCTH
SJIEKTPUYECKOTO  TPaHCIOpPTa B  3HAUYUTENILHOMN
CTEMEHU 3aBUCHT OT CTPYKTYphl IIPOM3BOJICTBA
9JIEKTpOdHeprun. Vcmonbp3oBaHre BO30OHOBISIEMBIX
HCTOYHUKOB 3HEPTUU IO3BOJISIET MHUHHUMU3HUPOBATh
o01Iee BO3ACHUCTBIE Ha OKpYKaoIIyto cpery. Ocoboe
BHMMAHHE YJIESUIOCh BONPOCAM YTHIM3aLUU U
mepepaboTKHA aKKyMYJISATOPHBIX OaTtapeid, IOCKOIbKY
JAHHBIA 3Talm  JKU3HEHHOIO IIMKJIAa  OKa3bIBAeT
CYLIECTBEHHOE  BIUSHUE  HAa  DKOJOTHYECKHE
MOKA3aTENHN MIEKTPUIECKUX TPAHCTIOPTHBIX CPEJICTB.

J7 KONMMYECTBEHHON OIEHKU 3KOJIOTHYECKOMN
3¢ GEeKTHBHOCTH HCIIOJIL30BAaJICS MoKasaresb
COKpaIleHHs:  BBIOPOCOB  YIVIEKHCIOTO  Trasa,
PACCUUTHIBACMBIi O CIIEAYIOICH hopmyIie:

Eco,=Eice— Egv

Eco, - coxpamenne BoiOpocoB CO,, Kr/km;
Eice - ynemeHble BBIOpOCHI CO, aBTOMOOWIS C
JIBUTATEJIEM  BHYTPEHHETO  CrOpPaHUs,  KI/KM;
Erv - ynemsHble BBIOpOCEI CO, 3IEKTPUYECKOTO

TPAHCIIOPTHOTO CPEACTBA C YYE€TOM IPOU3BOJICTBA
SIIEKTPOIHEPTHH, KI/KM.

HanHass ¢QopMyna MO3BOJSACT  OMPEICITUTH
9KOJIOTHYCCKUH IPPEKT OT 3aMEHBI TPATUIIHOHHOTO
ABTOTPAHCIIOPTa SJIEKTPUYECKUMHU TPaHCIOPTHBIMU
CpelcTBaMHu.

st cpaBHUTENBHOTO aHaJIM3a MCIOJIb30BAIUCH
OCHOBHBIE OSKOJOTMUECKHE U JKCIUTyaTallMOHHBIE
TOKa3aTesu, MpeacTaBIeHHble B Tabmumax 1 u 2.
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Ta6auna 1.
Iloka3artennb ABToMoouas ¢ JIBC JIEKTPOMOOH.Ib
Bri6pocet CO,, t/km 150-180 0 (1OKaNBHO)
Bri6pockl NOy, T/kM 0,25-0,40 0
Yposenb nyma, a1b 70-75 50-55
OHeproahheKTHBHOCTD Huskas Bricokas
Tadauna 2.
Iloka3areianb ABToMoomis ¢ JIBC DJIEKTPOMOOHIb
3arpaThl Ha TOIUIMBO/YHEPTHIO Bricokue Huskue
TexHuueckoe 00CTyKUBAHUE YacTtoe MuHuMaspHOE
KonugecTBo y3710B MHoro Menbuie
OO0urre YKCITyaTaIlHOHHBIC PACXOIbI Bricokue Hwxe Ha 30-40%
C 9KOHOMHUYECKON TOUYKHU 3peHHs WuTerpamus 3IeKTPUYECKUX  TPaHCIOPTHBIX
JIEKTPUUECKUE TPaHCTIOPTHEIC cpencTaa CPEICTB B aBTOTPAHCIIOPTHOE XO3AHCTBO

XapakTepu3ylTcs 0ojiee BBICOKOH HepBOHAYaIbHON
CTOMMOCTBIO mpuoOpeTeHus. OmHAKO B IpoLecce
9KCIUTyaTallid OHH OOECHECYHBAIOT 3HAYHMTEIBHYIO
9KOHOMHIO 33 CYeT CHWKCHUs 3aTpaT Ha
9HEPrOHOCHUTEIIN U TEXHHYECKOE 00CITy)KUBaHUE, YTO
MO3BOJISIET ~ KOMIIGHCHPOBaTh  IIEPBOHAYANIbHbBIE
WHBECTHLMH B CPETHECPOYHOI MIEPCIIEKTHBE.

ConuaabHbIH ¢ dexr BHEAPCHUS
JJIEKTPUYECKOTO  TPAHCIIOPTA  MpPOSBIISIETCS B
YIYYIICHUH KOJOTUUECKOH 0OCTaHOBKH, CHIKCHUH
ypoBHsI 3a00JIEBa€MOCTH HACENICHUS, IOBBIIICHUH
KauecTBa JKU3HU U (HOPMHUPOBAHUH SKOJOTHYECKU
OTBETCTBEHHOTO INoBeeHUs. Kpome Toro, pasputue
NEKTPUIECKOTO TpaHCIOpTa CII0COOCTBYET
CO3/IaHHIO HOBBIX PAOOYHX MECT, Pa3BUTHIO CMEKHBIX
oTpacieil M CTUMYJHMPOBAHHIO HHHOBALMOHHOM
AKTHBHOCTH B 9KOHOMHKE.

OrpannyeHneM JIaHHOTO UCCIIEIOBAHUS
SIBJIIETCS OTCYTCTBUE 9KCIIEPUMEHTAIbHBIX
HaTypHBIX UCIBITAaHUH, 4TO 00yCIIOBUIIO

HCIOJIb30BAHUC BTOPUYHBLIX HAHHBIX W PE3YJILTATOB
paHee NMPOBEIEHHBIX HccienoBaHuil. Bmecte ¢ Tem
NpPUMEHEHHAs METOJUKa II03BOJISIET  IOJYYMTb
000CHOBaHHBIC BEIBOJBI U MOXKET CITY>)KUTh OCHOBOM
JUIsL  TOpPOBEACHHSA  JANbHEMIIUX  SMIIMPUYECKHUX
WCCIIEIOBAaHUM U MPAKTUYECKUX IKCIEPUMEHTOB.

3akiaio4eHue.

B Pecny6nuke Kazaxcran pa3BUTHE
ANIEKTPUYECKOTO TPAHCIIOPTa paccMaTpUBAaeTCs Kak
OJIHO U3 KJIIOUEBBIX HAIIPaBJICHUH IOCYAApCTBEHHOM
MOJIUTUKHA B cepe OXpaHbl OKPY)KAIOLIEH Cpeapl H
epexXosia K «3CJICHOM H>KOHOMHUKE». Y CKOPEHHBIH
POCT aBTOMOOMIM3ALIMK ¥ KOHIIEHTPANUs HaceIeHHs
B KPYITHBIX FOpPO/iaX 00yCIaBIUBalOT HEOOXOAMMOCTD

BHE/IPEHHUS 9KOJIOTUYECKU 6e30macHbIX
TPaHCIIOPTHBIX peIleHHH, CIIOCOOCTBYIOLIMX
CHIDKEHHIO AHTPOIOT€HHOI Harpy3Kku Ha

OKPYXAaIOUIYI0 Cpely U IMOBBIIIEHUIO YCTOMYUBOCTH
TOPOJICKMX TPAHCIIOPTHBIX CHCTEM.

MPEICTaBIIeT COOOH BaXKHBIM 3Tall YCTOHYHUBOTO
Pa3BUTHS TPAHCHOPTHOW OTpaciu. DNEKTPUYECKUN
TpaHCIIOPT 001a1aeT 3HAYUTENBHBIM SKOJIOTHIECKUM
MOTCHIINATIOM,  BBIPAXKAIOIIUMCS B CHIDKCHHUH
BBIOPOCOB  3arpsA3HAIOIIMX BEIIECTB, COKPAIICHUH
YPOBHS IIyMa U MOBBIIICHUH dHEProdpeKTHBHOCTH
HEPEBO3OK. Kpome TOrO, UCIIOJIb30BaHHE
INEKTPUUECKUX aBTOMOOMIIEH CIOCOOCTBYET
CHIDKCHHMIO 3aBHUCHUMOCTH OT MCKOIAeMbIX BHJIOB
TOIIJIMBA M Pa3BUTHUIO aJbTEPHATUBHBIX HCTOYHHKOB

SHEpIuu.
Bmecre ¢ TemM  mmpokoe  BHEIOpPEHHE
JJIEKTpUUYECKOTO  TpaHcmopra B Ka3zaxcrawe

CHCPKUBACTCA PAOOM (PAKTOPOB, CpPEeau KOTOPBIX
OCHOBHBIMH ~ SIBJISIFOTCS ~ HEIOCTATOYHO  pa3BUTAS
3apsgHas WHQpaAcTPyKTypa, BBICOKAs CTOMMOCTB
JIEKTPUYECKUX aBTOMOOWIEH ¥  OrpaHWYCHHBIH
YpOBEHb  HMH(GOPMHPOBAHHOCTH  HACEIEHUS O
IpEeuMyIIecTBaX  JaHHOTO  BHJA  TPaHCIOPTA.
CyIIecTBeHHYIO POJIb TAKXKE UTPaeT HEOOXOIMMOCTh
ajanTaldy  CyIIECTBYIOLIEM  TPAaHCHOPTHOW U
SHEPreTHYecKod  MHPPACTPYKTYpbl K  HOBBIM
TEXHOJIOTHYECKUM TPEOOBAHUSM.

[Ipeononenue YKa3aHHBIX OTpaHHUYCHUI
TpeOyeT KOMIUICKCHOTO W CHCTEMHOTO TOIXOJa,
BKITIOYAOIIETO MEPHI TOCYAapCTBEHHON TOIICPIKKH,
CTHMYJIUPOBAaHHE HMHBECTHIIMOHHON aKTUBHOCTH,
pa3BUTHE HOPMATUBHO-TIPaBOBOM 0a3bl U IMMOJITOTOBKY
KBaJTH(UIIUPOBAHHBIX KaJIpoB B chepe
aJeKTpudeckoro TpaHcmopTa. Ocoboe 3HaueHHE
UMEeT  TepPUTOPHAIBLHOE TUTAHUPOBAHNE U
panroHaIbHOE 3€MJICTIONF30BAaHNE TIPH Pa3MEICHIH
00BEKTOB 3apanHON HHPPacTpyKTyphl. OTAEITbHBIC
ACTIEKThI peryaupoBaHus 3eMJIETIONIb30BaHMUS,
BKJIIOYAs COOTBETCTBYIOIIUE K03(h(HUIMEHTBI,
3aKpemieHl B cTatbe 11 3emenbHOro Kojekca
Pecniyonmkn Kaszaxcrtan © mojuiexaT ydery IpH
MPOEKTHPOBAHUU H YKCILTyaTAI[IH TAKUX OOBEKTOB.

JlononHUTENbHO  claenyeT  OTMETHTh, 4TO
BHEAPEHHE DIJICKTPUYECKOTO TPAHCIOPTa MOXKET
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ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
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CTaTh  [IpaiiBepOM HWHHOBAIIMOHHOTO  Pa3BUTHS 9KOHOMHYECKOTO pa3BuThs Pecmybnuku KazaxcraH.
peFI/IOHOB, CHOC06CTBOBaTb CO3JaHUIKO HOBBIX B Ka4ycCTBEC HpaKTI/I‘IeCKOrO I/IHCprMeHTa
pa60‘H/IX MECT H pa3BI/ITI/IIO CMCIKHBIX OTpaCﬂeﬁ Hpe,uﬂaraeTcsl HpI/IMepHaﬂ (bopMa HaCHOpTa
SKOHOMHUKH. q)OpMI/IpOBaHI/Ie 6ﬂaFOHpI/IHTHI)IX 3CEMCJILHOT'O y‘IaCTKa CeHLCKOXOBHﬁCTBeHHOFO
yCHOBI/Iﬁ JJIsL HCIIOJIB30BAHUA 3.]'IeKTpI/I‘IeCKI/IX HUCIIOJIb30BaHUA, KOTOpaH MOXKET 6])ITI) HpI/IMeHeHa

aBTOMOOWIEH TpeOyeT KOOpJAMHALMYU JEHCTBUIA
OpPTaHOB TOCYHAapCTBEHHOW BIAcTH, OwW3Heca W
Hay4HO-00pa30BaTeNbHBIX YUPEKICHHUMH.

B 3axmroucHMe MOMYEPKHUBACTCA, YTO Pa3BUTHE
3JIEKTPUYECKOTO TPAHCHOPTA SABISIETCSI  BasKHBIM
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