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Akbiesa L.,
CTapLwuin npenogaBaTtens,
3aBeaytoLwan Kadpeapon XMMUYECKOM TEXHONOMMM NepepaboTKm HedTn M rasa
Mbinbigykosa C.,
MarucTpaHT 2-ro Kypca Hanpas/ieHNA NOAroTOBKM
TexHonorns nepepaboTKu yrneBoAopOaHbIX Fra30B
AHHaeBa.,
MarucTpaHT 1-ro Kypca Hanpas/ieHUA NOAroTOBKU
TexHonorus nepepaboTKu yrneBoaopoaHbIX ra3os,
MexayHapoaHbIn yHUBepcuTeT HedTU M raza umeHn Arwmnrenbabl Kakaesa,
r. Awxabaga, TYpKMeHUCTaH

npPon3soACTBO U MPUMEHEHUE CTUPONA

AHHOTauuA

B ctatbe aHanuMsupytoTca ¢GU3MKO-XMMMUYECKME CBOWMCTBA MOHOMEPHOrO CTMpOJa, TpeboBaHUA K ero
yncroTe M cnocobbl cTabunmsaumm ana NPeaoTBPaLLEHUSA CaMOMNPOU3BOJIbHON nosnmepusaumuun. OTaensbHoe
BHUMaHMWE yaeneHo NPaKTUYECKOMY MPUMEHEHUIO CTUPOJA B MPOM3BOACTBE LUMPOKOrO CHEKTPA NOJMMEPHbIX
MaTepuanoB: MOJAMUCTMPOJIa O0bOWero HasHavyeHus, YAApPoOMNpPOYHbIX naacTukos, ABS-cononMmepos w
CMHTETUYECKMX KayyyKoB, KOTOpPble HaxoAAT MPUMEHEeHMe B CTPOUTENbCTBE, aBTOMOOMNECTPOEHUU U
YNaKOBOYHOM NPOMbILLJIEHHOCTU.

Kntouesble cnosa:
CTUPON, 3TUNBEH30N, KaTaIMTUYECKOe AernapupoBaHmNe, OPraHUYECKUIt CUHTE3, NOIMMepU3aLus.

CTUPO/, TaKXKe M3BECTHbIN KaK BUHMABEH30 UK GEeHNASTUNEH, 3aHUMAET OAHO U3 LEHTPasIbHbIX MECT B
nepapxumn NPoayKTOB COBPEMEHHON HeDTEXUMMNK, ABNAACL BarKHEWLIMM MOHOMEPOM O/1A CMHTE3a LUMPOKOTo
Kaacca NoJIMMepHbIX maTepuanos. Ero yHUKanbHas XMMUYECKas CTPYKTYpa, XapaKTepu3yloLanca Haandmem
BMHUW/IbHOW rPYMbl, CONPAMXEHHOM C 6EH30/1bHbIM KO/IbLLOM, ONpeaenifAeT BbICOKYIO peakLMOHHY0 cnocobHOCTb
M CKNOHHOCTb K MOAMMEpPU3aLMK, YTO AenaeT AaHHOe COeAMHEHME HEe3aMEHWMbIM CblipbeM A7 MUPOBOWA
MPOMbILLIEHHOCTU. B ycnoBuax rnobanbHON MHAYCTPUANAN3ALUMM M PACTYLLErO CMPOCa Ha KOHCTPYKLUMOHHbIE
MAaCTUKM M KOMMO3MTbl aHa/iM3 TEXHO/NOTMI NPOUM3BOACTBA CTMPO/Ia M BEKTOPOB €ro MCnosib30BaHusA
npuobpeTaeT 0cobyto aKTyanbHOCTb.

MNCTOpMYECKM U TEXHOJIOTMYECKM LOMMUHUPYIOWMM METOAO0M MPOMbBIWIEHHOrO MOJlyYeHUss CTUPONa
OCTaeTCA KaTaUTUYECKoe AernapupoBaHme sTuabeH30/1a. ITOT NPOoLEeCcC NPOTEKaET NPU BbICOKUX TEMMEpaTypax
B MPUCYTCTBMU NEperpetoro BOAAHOIO Mapa, KOTOPbI BbINOAHAET POJ/ib HE TO/IbKO TEMNNOHOCUTENA, HO U
peareHTa, CHWXKAIOLWEro napuMasbHoe AaBfeHue YrAeBOLOPOSOB M CMOCOBCTBYIOLLErO YAaEHUIO KOKCOBBIX
OT/IOXKEHWUIA C MOBEPXHOCTU KaTanusatopa. B KayecTBe KaTa/IMTUYECKMX CMCTEM 4allle BCEro BbICTynaloT
OKCUAHbIE KEeNe30-XPOMOBbIE COCTaBbl, MPOMOTMPOBAHHbIE COEAMHEHMAMM KanuA. Peakuua ssnasertcs
3HA0TEPMUYECKOMN M NPOTEKAET C yBEMYEHNEM 06beMa, YTo TpebyeT TILaTeNbHOro KOHTPO/IA TeMNEepPaTypHOro
peXnuma M [OaBAEeHMA B PEaAKTOPHOW 30He ANA AOCTMXKEHMA ONTUMAsbHbIX MOKasaTesiell KOHBEpPCUM W
cenektmeHocTn. CoBpemMeHHble WHXKEeHepHble peleHuMs B 3ToM 061acTM  HanpasBiaeHbl Ha Cco3daHue
afnabaTMUecKnx U U30TEPMUYECKMX PEaKTOPOB HOBOTO MOKOEHUSA, CNOCOBHbIX paboTaTb NP MOHUMKEHHOM
COOTHOLLUEHUW Napa M CbipbA, YTO CYLLECTBEHHO NOBbIWAET 3HeproadpGeKTMBHOCTbL NPOU3BOACTBA.

ANbTEpPHATUBHbLIM, HO HE MeHee 3HaYMMbIM CNOCOHOM NOYyYeHUA CTUPOAA ABAAECTCA METOA COBMECTHOrO
NPOM3BOACTBA C OKCUAOM MNpPOMMAeHa, M3BeCTHbIM Kak MO/CM-npouecc mMAM XanKoH-npouecc. [aHHas
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TEXHONOTMYecKasa cxema H6asmnpyeTca Ha KUAKOPa3sHOM OKUCAEHUN 3TUNBEH301a MOIEKYASAPHBIM KNCN0OPOLOM
[0 TMAPOMEpPOKCMAA, KOTOPbIA 3aTeM MCMOMb3YeTcA A8 3NOKCMAMPOBaHMA nponuaeHa. lMonyvyaembin B
KayecTBe NOBGOYHOro NPOAYKTa MeTUNPeHWNKapbuHON noaBepraeTcas Aermapartaumu, B pesy/bTaTe Yero
obpasyetcs ctupon. [peMmyllecTBO AaHHOMO MOAXO4a 3aKAOYAETCs B BbICOKOW  3KOHOMMYECKOWM
3¢ PEKTUBHOCTM 33 CYET OAHOBPEMEHHOrO MOJYYEHMA ABYX LLEHHbIX XMMWYECKUX MPOAYKTOB, OZHAKO €ro
peannsaums orpaHMyeHa XKecTKOW NPUBA3KOW K PbIHOYHOMY CRPOCY Ha OKCMA MPOMUAEHA U CNOXMHOCTbIO
annapaTtypHoro obopmaeHums.

BakHeMwmnm stanom s1t060ro NpomsBoACTBa CTUPOAA ABAAETCA CTaAnA peKTUOUKALMN U OYNCTKKU. MN3-3a
6AM30CcT TemnepaTyp KUMNEHMA CTUPOAA W 3TUNBEH30/1a, @ TaKKe BbICOKOM CKNOHHOCTM MOHOMEpa K
TEPMMYECKON NOMMEPU3ALLNK, NPOLLECC PA3AENEHNA NPOBOSAT NOA BAKYYMOM NP MUHUMASIBHO BO3MOMHbIX
TemnepaTtypax. [na npenoTepalieHns o6pa3oBaHUA HEXenaTesbHOro NoJiMMepa B KOJMOHHAX MPUMEHATCS
cneumannsmpoBaHHble WHIMOUTOPLI, TaKMe KaK AUMHUTPOdEHONbHblIE COEAMHEHUA WAWM  CTabunbHble
HUTPOKCUNbHbIE PaZuKasbl.

CneKkTp NpUMeHeHUA CTUPOA OXBaTblBaeT MPAKTUYECKM BCE OTPACAM MATEePWAsIbHOTrO NPOM3BOACTBA.
OCHOBHas 4018 MMPOBOro MOTPebseHMA NPUXOAMUTCA HA NPOM3BOACTBO MOAUCTMPOSA — YHWUBEPCANBbHOMO
TEPMOMNIAcTa, KOTOPbI B 3aBMCMMOCTM OT Crnocoba NosyyYeHMs MOXKET OblTb MPO3PAYHbIM M XPYNKUM
(mnonncTupon obuiero HasHavyeHMA) UaM 061a4aTb BbICOKOW YAAPHOMN BASKOCTbIO (YAAPOMNPOYHbIA MOAUCTUPON).
3T maTepuanbl HAXOAAT NPUMEHEHWNE B U3rOTOB/IEHUMN BbITOBOM TEXHWUKW, SNEKTPOHUKMN, MeANLMHCKOWN Nocyapl
W pPa3NNYHbIX BUAOB YNAKOBKMU.

He meHee 3HaYMMbIM HanpaBAeHUEM ABNASAETCA CUHTE3 CONONMMEPOB CTMPONA, CPenM KOTopblX ocoboe
MECTO 3aHUMAIOT aKPUNOHUTPUNBYTagMeHcTUpoabHble (ABC) nnacTuku. O6beanHAA B cebe XKeCcTKOCTb CTUPONA,
XMMUYECKYHO CTOMKOCTb aKPW/IOHUTPWUAA M 3iacTUYHOCTb OyTagmeHa, ABC-nnacTMKM CTanuM  3TaJIOHOM
KOHCTPYKLIMOHHbIX MaTepmnanos 414 aBTOMOOUAECTPOEHNA U MPON3BOLCTBA KOPMYCOB C/IOKHOM TEXHUKM.

CNMCOK UCNONb30BAHHOI INTEpaTypbl:

1. bepeHu A.[., Bonb-dnwtenH A.b., MyxuHa T.H., Aspex I'.J1. NepepaboTKa KNAKMUX NPOAYKTOB NMPOAU3a.
MockBa: Xummsa, 1985. 216 c.
2. bparnHckuin O.b. Muposaa HepTexmmmyeckas npombliwaeHHOCTb. MocKsa: Hayka, 2003. 556 c.
3. loHuapeHko A.A,, Ky3Heuos U.10., boposuHckasa WU.I. CoBpemeHHble TeXHO/I0MMM KaTaIMTU4eCcKoro
LernapupoBanusa stTunbeHsona B ctupoa. Mocksa: Hedprexumusa n HepTenepepabotka, 2023.

© Akblesa L., MbinbiaykoBa C., AHHaeBa I'., 2026
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YOK 62
Shohradov Sh., student.
Oguz han Engineering and Technology university of Turkmenistan.
Ashgabat, Turkmenistan.

THE ROLE OF ELECTRONIC LIBRARY PROGRAMS IN THE DEVELOPMENT
OF THE KNOWLEDGE AND SCIENTIFIC SOCIETY

Annotation
This article examines the transformative role of electronic library programs and digital repositories in
fostering the development of a knowledge-based and scientific society. In the digital age, access to information
is paramount. Electronic libraries (e-libraries) dismantle traditional barriers of geography, time, and cost,
democratizing access to vast collections of scholarly journals, books, theses, and research data. This paper argues
that e-library programs are not merely digital substitutes for physical libraries but are fundamental infrastructure
for scientific progress. They accelerate the research cycle through faster discovery and dissemination, promote
interdisciplinary collaboration, enhance the visibility and impact of scientific work, and support lifelong learning.
By analyzing key functionalities such as advanced search, open access initiatives, digital preservation, and
integration with research tools, the article concludes that sustained investment in and development of electronic
library programs are critical for nurturing an informed, innovative, and globally connected scientific community.
Keywords:
electronic library, digital repository, knowledge society, scientific development, open access, information
democratization, research infrastructure, digital preservation.

Introduction

The 21st century is defined by the rapid transition to a global knowledge society, where economic growth
and social progress are increasingly driven by the creation, dissemination, and application of information and
scientific knowledge. At the heart of this transformation lies digital technology, with electronic library programs
emerging as a cornerstone. An electronic library program refers to the integrated software systems and digital
platforms that enable the acquisition, storage, organization, retrieval, and preservation of digital information
resources. Their role extends far beyond simple digitization; they are active facilitators of scientific
communication and societal learning.

The Impact on the Scientific and Knowledge Society

1. Democratization of Knowledge and Equity in Access

Traditional libraries are constrained by physical space and location. E-library programs eradicate these
limitations, providing 24/7 access to resources for students, researchers, and the public worldwide. This is
particularly crucial for developing regions and underfunded institutions, fostering greater equity in educational
and research opportunities. Open Access (OA) repositories, often managed through e-library software, make
peer-reviewed research freely available, accelerating the translation of science into public knowledge and
innovation.

2. Acceleration of the Research Cycle

Electronic libraries dramatically speed up the research process. Powerful search engines, citation linking,
and personalized alert services allow researchers to discover relevant literature with unprecedented efficiency.
The immediate availability of digital resources eliminates delays associated with inter-library loans or physical
procurement. Furthermore, the ability to digitally publish pre-prints and final results facilitates faster
dissemination of findings, enabling the scientific community to build upon new knowledge more rapidly.

3. Enhancement of Collaboration and Interdisciplinary Research

Digital platforms connect scholars across disciplines and borders. Institutional repositories showcase the
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collective intellectual output of a university, making it easily discoverable. Features like shared collections,
collaborative bibliographies, and integration with social networking tools for academics foster new partnerships.
Researchers can identify potential collaborators by exploring related works within a vast digital ecosystem,
breaking down silos between scientific fields.

4. Preservation and Stewardship of Digital Heritage

E-library programs incorporate digital preservation strategies to ensure the long-term viability and
readability of scholarly content. Unlike physical materials prone to degradation, digital objects can be preserved
in multiple, geographically dispersed copies. This function is vital for safeguarding the scientific record, including
unique datasets, theses, and digitized historical collections, for future generations.

5. Support for Lifelong Learning and an Informed Citizenry

A knowledge society requires a populace committed to continuous learning. Public and academic e-
libraries provide free access to educational materials, courses (MOOCs), reputable news archives, and general
interest collections. This empowers individuals to update their skills, make informed decisions, and participate
meaningfully in societal discourse, which is a bedrock of a healthy democracy.

Conclusion. Electronic library programs are indispensable engines for the development of a vibrant
knowledge and scientific society. They transition the library from a passive warehouse of information to an
active, participatory node in the global network of knowledge. By ensuring universal access, accelerating
research, enabling collaboration, and preserving the digital scientific heritage, these platforms lay the foundation
for sustained innovation and societal progress. Future efforts must focus on improving interoperability between
systems, addressing digital literacy gaps, securing sustainable funding for open access models, and developing
more sophisticated data analytics tools to extract new insights from the collective scholarly record. The
continued evolution of electronic library programs will be directly proportional to the growth and health of the
scientific community itself.

References:

1. Borgman, C. L. (2007). Scholarship in the Digital Age: Information, Infrastructure, and the Internet. The MIT
Press.
2. Chowdhury, G. G., & Chowdhury, S. (2003). Introduction to Digital Libraries. Facet Publishing.
3. Lesk, M. (2005). Understanding Digital Libraries (2nd ed.). Morgan Kaufmann Publishers.
4. Lynch, C. A. (2017). The Evolving Role of the Research Library in the Digital Age. Journal of Library
Administration, 57(2), 97-118.

© Shohradov Sh., 2026

YAK 62
Bepaumbipaposa O., KaHANAAT TEXHUYECKUX HAYK,
MeayHapoaHbI yHUBepcuTeTa HedTH M rasa umenn Arwnrenam Kakaesa
Awwupos A., CTyAeHT 2ro Kypca,
MeKayHapoaHbIN yHUBepcuTeTa HedTn U rasa umeHn Arwmrenam Kakaesa
Auixabag, TypKMeHUCTaH

PUSNYECKUE MEXAHU3MbI TPELLUHOOBPA3OBAHUA U UX BIMAHUE
HA ®U/IbTPALLMOHHO-EMKOCTHbIE CBOMCTBA HEGTEFA30BbIX KOJIIEKTOPOB

AHHOTauuA
TpelwmnHoBaTble HedTerasoBble KOJIEKTOPbl XapaKTepPU3YIOTCA BbICOKOM CTeneHbid HeoAHOPOAHOCTU
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OUABbTPALMOHHO-EMKOCTHbIX CBOMCTB, YTO CYLLLECTBEHHO OC/IOMKHAET NPOrHO3 NPOAYKTUBHOCTU U 3PPEKTUBHOCTb
pa3paboTkn mectoporkaeHuii. OCHOBHOM HayyHOM npobnemoit sABAsEeTCA HeaocTaTodHasa ¢u3nYecKan
WMHTepnpeTauma MexaHM3MoB GOPMUPOBAHMA N IBOJTIOLMKN TPELLNH U UX NPSIMOTO BIMSIHUA HA NPOHULAEMOCTb
n dunbrpauymio dnounaos. B crtatbe paccmoTpeHbl GU3UYECKME OCHOBbI TpewMHoobpa3oBaHMA B TOPHbIX
nopozax, NpPoaHaAN3NPOBAHO BAMAHNE HaNPAXKEHHO-4ePOPMUPOBAHHOIO COCTOAHMA U NAACTOBbLIX YCIOBUI HA
reoMeTpuio TPEWMHHON cucTembl. NoKasaHo, YTO yyeT GPU3MKKU TPELUH NO3BOSET NEPENTN OT IMNUPUYECKUX
OLLEHOK K bonee 060OCHOBaHHbIM MOAENAM TPELIMHOBATLIX KONNEKTOPOB, MOBbIWAOWMM [OCTOBEPHOCTb
nporHosa Aobbium HedpTH 1 rasa.
Kntouesble cnosa:
TpeLlmHOoBaTble KOIIEKTOPbI, TPELLMHOOOPpa3oBaHNE, MPOHULLAEMOCTb, HANpPAXKEHUA,
dunbTpauma, HedTb M ras.

BsepeHue

B nocnegHue pecatunetma paspaboTka HedTerasoBbiX MECTOPOXAEHWIA BCe uYalle CcBsidaHa C
BOB/IEYEHNEM B IKCM/TyaTaLMIO C/IOKHbIX TPELLMHOBATLIX M HU3KOMPOHMLAEMbIX KOJIIEKTOPOB. B TaKMX ycioBusax
TPagMUMOHHbIE MOAENN MOPUCTON Cpedbl OKasbliBAlOTCA HEAOCTAaTOYHbIMM, MOCKOJIbKY OCHOBHYIO pOJib B
dunbTpauum HedTU 1 raza HauMHaAKOT UrPaTb TPELLUHBI, opMUpPYIOLLME BbICOKONPOBOAALLME KaHanbl. HecmoTpsa
Ha LMPOKOE MNPUMEHEHME METOAOB rMAPOpPaspbiBa NAacTa U COBPEMEHHbIX reodU3UUYECcKUX TEXHOJIOTUN,
KNtoyeBaa npobsiema 3aK/A4aeTca B TOM, YTO TPELMHOBATOCTb YacTO paccmaTtpuBaeTca GOpmasbHO — Kak
3a4aHHbIM napameTp, 6e3 rnyboKoro pusmMyYeckoro aHan3a eé NPoONCXoXKAeHus.

dopmmrpoBaHMe TPeELWMH B FOPHbIX NOPOAAX ABNAETCA CNEACTBUEM HAKOMNEHUA YNPYrnX U NAaCTUYECKMX
aedbopmaunii nog AeNCTBUEM TEKTOHUYECKUX, IMTOCTAaTUYECKUX U GAOUAHBIX HanpaxKeHnn. Korga noKkanbHbie
HaNpAXeHWs NPeBbIWAOT Npeaen NPOYHOCTM NOPOAbl, MPOUCXOAUT UHULMMPOBAHNE MUKPOTPELLMH, KOTOpble
Nnpu AanbHENMLIEM HarpyXeHunm ob6beanHAIOTCA B MaKpPOCKOMWYECKMe paspbiBbl. ITOT MPOLLECC HOCUT He
XaOTMYHbIN, @ 3aKOHOMEpPHbI XapaKTep, onpeaensembln PUINKO-MEXaHUYECKMMU CBOMCTBaMM MNOPOA, MX
MWHEPaNIOrMYEeCKMM COCTAaBOM U UCTOPUEN HAMPAKEHHOIO COCTOAHMA.

BarkHelwyto posb UrpaeT TN HanpsEHHOro coctosHMA naacra. Mpu npeobnagaHUm PacTArMBaKOLLNX
HanpAXeHUn GoPMUPYIOTCA PACKPbITbIE TPELLMHBI C BBICOKOMW M'MAPaBANYECKON NPOBOANMOCTbIO. B ycnoBumax
CABUra BO3HWMKAIOT CABUIOBblE TPELLMHbI, YacTo 0613430 Me BbICOKOM LLIEPOXOBATOCTbIO CTEHOK, YTO CHUMKaeT
WX NPOHULLAEMOCTb, HO NOBbILIAET YCTOMUYMBOCTb K 3aKPbITUIO NPK pocTe 3hdEKTUBHOTO AaBneHua. Takum
o0bpasom, TMN TPELLUH HANpAMYO onpeaensaeT xapakrep ¢uabTpaumum ¢baomaos.

PucyHok 1 — CxemaTuyeckas Moae b TPELMHOBATOro HedTerasoBoro KoaaeKTopa
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3aknioueHune

MpoBeaeHHbIN aHanM3 MOKasblBaeT, YTo ¢U3MKA TPeLMHOOobpas3oBaHMA ABASETCS ONpeaensalowum
dakTopom popmupoBaHUA GUNLTPALNOHHO-EMKOCTHbBIX CBOMCTB HedTerasoBblX KOMANEKTOPOB. TpelwmHbl He
TO/IbKO YBEANYMBAIOT MPOHMLLAEMOCTb MAACTA, HO U GOPMUPYIOT CAOXKHYIO, AMHAMUYECKU U3MEHAOLLYOCA
cuctemy GUALTPALLUN, YYBCTBUTE/IbHYIO K U3MEHEHUAM HAMPAKEHHOIO COCTOAHUA U PEXMMAM 3KCMayaTaLmu.
YyeT p1anyecknx mexaHnamos o6pasoBaHMA U 3BONOLMW TPELLMH NO3BONAET CYLLECTBEHHO NOBLICUTL TOYHOCTD
NPOrHO3MPOBAHWUA NPOAYKTUBHOCTU U 3GPEKTUBHOCTM Pa3paboTKU MECTOPOKAEHMIA.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
1. Nelson P.H. Geological Analysis of Naturally Fractured Reservoirs. Gulf Professional Publishing.
2. Jaeger J.C., Cook N.G.W., Zimmerman R. Fundamentals of Rock Mechanics. Wiley.
3. Economides M., Nolte K. Reservoir Stimulation. Wiley.

© bepaumblipagosa O., Awupos 4., 2026

YAK 62
Bepaumbipagosa O.
KaHanaat TexHM4Yecknx Hayk,
MeKayHapoaHbIN yHUBepcuTeTa HedTn 1 rasa umeHn Arwmrengm Kakaesa
Mbipaganuesa O.
CtyaeHT 2ro Kypca,
MexayHapoaHbI yHUBepcuTeTa HedTH M rasa umenn Arwnrenam Kakaesa

PU3SUKA PUNBbTPALUN MHOTODA3HbIX ®/IIONAO0B B TPELLMHOBATbBIX HE®TEFTA3OBbIX KOJIJTIEKTOPAX
M NYTU NOBbILLEHNA AOCTOBEPHOCTU TMAPOAUHAMMYECKOIO MOAE/IUPOBAHUA

AHHOTauuA

®unbTpauusa mHorodpasHbix GAOMA0B B TPELLMHOBATLIX HepTErasoBbIx KOMEKTOPAx NpeacTaBaseT coboit
CNOXHbIN PU3NYECKUI NPOLLECC, XaPaKTEPM3YIOLMIACA B3aMMOAENCTBMEM MOTOKOB B MOPUCTOM MaTpuue u
cucteme TpewmH. OCHOBHOM Hay4yHOM npobnemon ABNAETCA HECOOTBETCTBME KAaCCUMYECKUX mogaenei
GUAbTPaALUMM peanbHbIM YCAOBUMAM pPa3paboTKM TpewmMHOBATbIX MNAACcTOB, YTO NPUMBOAMT K CYLLECTBEHHbIM
owmnbKam B nNporHose Ao6bluM. B cTaTbe paccmoTpeHbl pusmyeckme ocobeHHOCTU MHOropasHoOro TeyeHus
HedTH, rasa M BOAbl B YC/AOBUAX [ABOMHON MOPUCTOCTM, MPOAHAM3UPOBAHbI K/OYeBble (GAKTOPSI,
onpeaensowue nepepacnpesenerHve $as, n npesnorKeHbl Gusnyeckn 060cHOBaHHbIE NOAXOAbI K MOBbILLIEHWUIO
TOYHOCTM MMAPOAUHAMMYECKOTO MOLEMPOBAHUS.

Kniouesble cnosa:
MHorodasHas ¢puabTpauma, TPELLMHOBATbIE KONIEKTOPbI, ABOMHAA NOPUCTOCTb,
KanuaasapHble cubl, HedpTb U ras.

BesepgeHue

PaspaboTka TpewwunHoBaTbiX HedTerasoBbiX KONNEKTOPOB  COMPOBOMKAAETCA  CYLLECTBEHHbIMM
HeonpeaeneHHOCTAMM, CBA3AaHHbIMKU C NoBeaeHUnemM MHorodasHbIX GONL0B B CIOXKHON reoMeTpun nnacta. B
OT/IMYME OT KNACCUYECKUX MOPUCTbIX cpea, rae dunbTpauma onucbiBaeTca ypasHeHnem lapcu, B TPELMHOBATbIX
KON/IEKTOpPax ABUMMKeHue GAlonaoB HOCUT KOMOMHMPOBAHHBIMA XapaKTep W onpeaenserca Kak CBOMCTBaMM
MaTpULbl, TaK M NapaMeTpPamu TPeLLMHHOM CUCTEMBI.
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OcHoBHas Nnpobaema 3aKN0YaETCA B TOM, YTO CTaHAAPTHbIE TMAPOANHAMUYECKME MOLENN HE YUMTbIBAIOT
du13nYecKue pasnnumnsa MmexKay NoTOKaMu B TPELWMHAX M B MaTpuLLEe. ITO MPMUBOAUT K CUCTEMATUUYECKMM OLLUMBKam
npu NPOrHo3npoBaHMM 06BOAHEHHOCTH, ra30BOro pakTopa M TEMMOB NaAeHUs AaBAEHUS.

du3myeckaa CNOXKHOCTb CUCTEMbI TpebyeT nNpumMeHeHua mogeneil ABOMHOM NOPUCTOCTU U ABONHOM
NPOHMLLAEMOCTU, B KOTOPbIX Kaxaas cpefa onucbiBaeTcAa cobcTBeEHHbIM Habopom ypaBHeHUI puabTpaumu.
KnioueBbiM 31€MEHTOM TakUX Moaenen sBnnaetcad KoadduuMeHT obmeHa mexay MaTpuLEeN U TpewmHamu,
KOTOPbIA OTparxkaeT UHTEHCMBHOCTb MacconepeHoca. O4HaKO Ha MPaKTUKe 3TOT napamMeTp 4acTo 3ajaeTcs
SMMUPUYECKN, YTO CHUNKAET HaZEXKHOCTb pacyeToB. PM3MYECKM KOPPEKTHbIM Mnoaxon, npegnosnaraer ero
onpeaeneHne Ha OCHOBE reOMETPUU TPELLUH, PasmepoB BN0KOB MaTpuLbl MU KaNUANAPHBIX XapaKTepUCTUK
nopoA. JonoAHUTENbHYIO CIOXKHOCTb BHOCUT MHOIodasHbI xapakTep NoToka. OTHOCUTENIbHbIE MPOHULAEMOCTH
¢$as3 B TpeLWMHaX U MaTpuLEe CYLLLECTBEHHO PA3/IMYaloTCA, YTO MPMBOAUT K HEZIMHEHOMY NOBEAEHUIO CUCTEMbI. B
TpewmHax ABUNKEHUE GNIONA0B MOMKET MNPUBAUKATLCA K PEXUMY KBasMNaMUHAPHOIO WM MepexonHOoro
TeYeHMUA, Toraa Kak B MaTpuLLe COXPaHAETCA K1aCcCUYECKMI pexxum dunbTpauum. UrHopupoBaHMe 3TUX pasivunii
NPUBOAMT K 3aBbllLEHHOW OLeHKe 3¢ HEeKTUBHOCTU BbITECHEHWA HEDTU U HeL00LEeHKe OCTaTOYHbIX 3anacos. Ans
pelleHus gaHHoW npobnembl NpeanaraerTca UHTerpaumnsa GusnMyeckm oboCHOBaHHbLIX Modenen GpunbTpaumm c
OaHHbIMM reoPpU3NYECKUX UCCNeaoBaHU U NabopaTOPHbIX SKCNEPUMEHTOB.

PucyHok 1 — KoHuenTyanbHasa cxema MHorodasHol GpuabTpaumm B TPELLMHOBATO-NOPUCTOM
HedTerasoBom KonneKkTope

3aknoueHue

MHorodasHaa ¢unbTpauma B TpewmMHOBaTbIX HedTerasoBblX KOANEKTOpax ABAAETCA CAOXHbIM
dM3MYECKUM NpoLLeccom, onpegensieMbiM B3aMMOAENCTBMEM MOTOKOB B MATPULLE U TPELLMHAX, KanUAAspHbIMK
CMIaMM N ANHAMMKOWN HaNpPAXKEHHOro coctoaHMa naacta. MpumeHeHne PpusmMyeckm 060CHOBAHHbIX Moaenem
OBOMHON MOPUCTOCTU NO3BONAET CYLLECTBEHHO MOBbLICUTL AOCTOBEPHOCTb FMAPOAMHAMUYECKMX PACYETOB U
CHU3UTb HeonpeaeeHHOCTb NPU NPOrHO3MPOBAHNKN A06bIYK.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:
1. Barenblatt G.I., Zheltov I.P., Kochina I.N. Basic concepts in the theory of seepage of homogeneous liquids in
fissured rocks. Journal of Applied Mathematics and Mechanics.
2. Warren J.E., Root P.J. The behavior of naturally fractured reservoirs. SPE Journal.

© bepaumblipagosa O., Mbipaganuesa O., 2026
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KakanbieBa M., cTyaeHT,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH
Kepumosa M., cTyaeHrT,
MeXayHapoAHbIN yHUBepCUTET HedTU M rasa uMeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHUCTaH
MeppgaHoBa l'., cTyaeHT,
MexayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TYpKMeHUCTaH
MyxammeTtrynbiesa I. cTyaeHT,
MeXayHapoAHbIN yHUBEpCUTET HedTU 1 rasa umeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHUCTaH
HayuHbit pykoBoguTennb: Xaiipapos b., npenogasatens,
MeayHapoaHbli YHUBEPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

UHTENNEKTYAJIbHbIE METO/bl BbIBOPA TPACCbI TPYBOMPOBOAA
C YYETOM NrEONOIMMYECKNX U KTIMMATUYECKUX PUCKOB

AHHOTauuA

B cTaTbe paccmaTpuBaloTCA COBPEMEHHbIE MHTEN/IEKTYyaNlbHble METOZAbl, NMPUMEHseMble NpuU Bbibope
ONTMMANbHOM Tpaccbl TPyboNpoBoAa C YYETOM Fe0NOMMYECKUX U KAMMATUYECKUX pucKkoB. Ocoboe BHMMaHMe
YAENeHO WUCNO/Ib30BAaHUIO FeOUHPOPMALMOHHBIX CUCTEM, MALLUMHHOMO OOYYEHUS M MHOFOKPUTEPUASIbHOTO
aHanu3a s MUHMMMU3AUMM aBaAPWUIHBIX YrPo3 W CHUMEHWA 3KChnyaTauMOHHbIX 3aTpaT. [lokasaHo, 4To
WMHTErpauma MHTEeNNIEKTYasIbHbIX TEXHOMOMMIN HA CTaZMW MPOEKTUPOBAHMA MO3BOASAET MOBLICUTb HALEKHOCTb
TPy60NpPOBOAHbIX CUCTEM M 06ECNEeYnTb UX YCTONYMBYIO SKCMAYyaTaLMIO B CIOMKHbIX NPUPOAHbIX YCIOBUAX.

KnioueBble cnosa:
TpybonpoBog, TPaccMpoBaHUE, reoIorMYeckne PUCKK, KMmaTudeckmne GpaKkTopbl,
reoMHPOpPMaLMOHHbIE CUCTEMBI, NUHTENNEKTYaIbHbIE METOAbI.

Bbi6bop Tpacchbl TpybonpoBoaa ABAAETCA O4HUM U3 Hanbosiee OTBETCTBEHHbIX 3TaNOB NPOEKTUPOBAHMA, TaK
KaK OT Hero HanpAmyto 3aBUCAT HaZeXHOCTb, 6€30MacHOCTb U 3KOHOMUYEcKaa 3PPEKTUBHOCTb IKCMIyaTaLLUN.
TpaAnUMOHHbIE MeToAbl TPAcCUPOBAHWUS, OCHOBAaHHbIE Ha WHMXEHEPHO-TEO/IOMMYECKUX U3bICKAHUAX W
3KCNEpPTHOM OLLEHKe, He Bcerga Mo3BOASKOT YYECTb BeCb KOMMJIEKC GaKTOPOB PUCKA, OCOBEHHO B YC/IOBUAX
NPOTAXKEHHbIX MAapPLUPYTOB U U3MEHSAIOLLErocs KAMmaTa. B cBA3M € 3TMM BO3pacTaeT poJib MHTENNEKTYaIbHbIX
MeToA0B aHanM3a W o0b6paboTKM L[aHHbIX, CNOCOBGHbBIX MHTErpMpoBaTb PA3sHOPOAHYH WHOpPMALMIO U
bopMmnpoBaTb ONTUMAJIbHBIE NPOEKTHbIE PELLEHUS.

leonornyeckne PUCKM, TaKMe KaK TEKTOHMYECKME Pa3/ioMbl, OMOJ3HW, KAPCTOBble MPOLLECChbl U 30HbI
MOBbILWEHHOM CEMCMWYHOCTKM, OKa3blBAIOT CYLLECTBEHHOE BJ/IMAHME HA YCTOMYMBOCTb TpPybOMpoBOAOB.
MHTennekTyanbHble CMCTEMbI MO3BOAAIOT 06pabaTtbiBaTh O0bLUME MACCUMBbI F€OIOTMYECKUX SAHHbIX, BK/OYAs
pe3ynbTaTbl H6ypeHuA, reopuUsnYecKUx WUcCcneaoBaHUn WM CNYTHUKOBbIX HabaoaeHwin. C Mcnonb3oBaHWEM
aiIrOPUTMOB MALUMHHOTO 0B6YYEeHMA BO3MOMKHO BbIABAEHWME CKPbITbIX 3aKOHOMEPHOCTEM U 30H MOBbILEHHOWN
ONAaCcHOCTM, KOTOpble He BCerga O4vYeBMAHbI NPU  TPAAUUMOHHOM aHanuile, 4YTo cnocobecTyeT 6onee
obocHoBaHHOMY BbI6OPY Tpaccol.

Knnumatuyeckne  GaKTopbl  TaKKe  CTAHOBATCA  BaXKHbIM  3/IEMEHTOM  MPU  MPOEKTUPOBAHUM
TPy60oNpoBOAHbIX cUcTEM. M3MEHEHMA TeMNEPATYPHbIX PEXMMOB, MHOTO/IETHAA MepP3/10Ta, NaBOAKMU, 3p0O3usa
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MOYB WM 3KCTPEMAJIbHbIE MOFOAHbIE ABMEHWUA CYLLECTBEHHO MOBBIWAT PUCK AedOpMaUMin U NOBPEXAEHUIA
TpybonpoBoaoB. MHTeNNEKTYyaIbHbIE MOAENN, OCHOBAHHbIE Ha aHA/IM3€e KNMMATUYECKUX SAHHbIX M NPOrHO308,
No3BONIAIOT OLEHMBAaTb [AO/JTOBPEMEHHOE BO3AEMCTBME OKpPYKAlOWeN cpeabl M BblOMpaTb MapLpyTbl C
MWHMMA/IbHOM BEPOATHOCTbIO HEGNAroNnPUATHbLIX NOCNEACTBUIA.

KntoueByto posib B MHTENNEKTYA/IbHOM TPacCMpoBaHUM TpyboONpoBOAOB UrpatoT reonHPOpmMaLMOHHble
cuctembl (TUC), 06beamHAOWME NPOCTPAHCTBEHHbIE AaHHbIE pa3nyHoM npupoabl. Ha ocHose T'NC peanusyeTtca
MHOTOKPUTEPUA/IbHBIA  @aHanAW3, YuYUTbIBAOWMI penbed MeCTHOCTM, TWMbl FPYHTOB, rmaporpadmto,
KNMMATUMYECKME NAPaMeTPbl U OFrpaHMYEHUA 3emenosib3oBaHuA. MpUMeHeHME anropuTMOB ONTUMM3ALMUMU
no3sosfeT GopMMPOBaATb HECKOIbKO anbTePHATUBHbIX MaplIpyToB M BblbupaTb Hambonee paLMOHaNbHbIN
BApPWAHT C TOYKM 3peHUA 6€30MacHOCTN U SKOHOMUYECKOMN 3PDEKTUBHOCTH.

Takum o0bpasom, MHTENNEKTYabHbIE METOAbI BbIGOpa Tpacchl TPY6OMNpPOBOAa C YYETOM re0IOrMYECcKUX u
KNMMATUYECKUX PUCKOB ABMIAKOTCA Ba*KHbIM MHCTPYMEHTOM COBPEMEHHOIO NPOEKTUPOBaHUA. UX npumeHeHne
obecneymBaeT KOMMNNEKCHbIM aHaAN3 NPUPOAHbIX GAaKTOPOB, NOBbIWAET HAAEHKHOCTb TPYOONPOBOAHbLIX CUCTEM
M cnocobcTByeT CO34aHUI0 YCTOMYMBOM MHGPACTPYKTYPbl, aAanTUPOBAHHOM K CAOXHbIM  YCNOBUAM
3KCMyaTauMm U ONTOCPOYHBIM KAMMATUYECKUM U3MEHEHUAM.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:

1. MeaHoB C.A., MeTpoB B.I. MpoeKTMpOBaHME MarncTpanbHbIX TPYOOMPOBOAOB B CAOMKHbLIX MPUPOAHbBIX
ycnosumax. — M.: Hegpa, 2021. — 320 c.
2. KysHeuos A. H., CmupHos [. /1. lTeonHpopmaumoHHbIe TEXHOMOMMM B TpybonposogHom TpaHcrnopte. — CI6.:
Monutex-MNpecc, 2020. — 286 c.

© KakanbieBa M., Kepumosa M., MeppaaHoBa I'., MyxammeTrynbiesa ., 2026

YAK 62
Kapumos ®., cTyaeHT,
MexXayHapoaHbIA yHUBepcuTeT HedTH 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Mommapos I'., cTyaeHT,
MeXayHapoaHbl yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
OpaspgypableBa A., CTyAeHT,
MexXayHapoaHbIA yHUBepcuTeT HedTU 1 raza umeHu Arwbirenam Kakaesa,
Auixabag, TypKMeHUCTaH
ManueBaHoOB A., CTyAeHT,
MexayHapoaHbIN yHuBepcuTeT HedT 1 rasza umeHu Arwbirengm Kakaesa,
Awxabag, TYpKMeHUCTaH
HayuHbit pykoBoguTenn: babaesa A., npenosasaTtes,
MexXayHapoaHbIA yHUBepcuTeT HedTU 1 raza umeHu Arwbirenam Kakaesa,
Auixabag, TypKMeHUCTaH

NPUMEHEHMUE LIM®POBbIX ABOMHUKOB HA CTALUU NMPOEKTUPOBAHUA
TPYBOMPOBOAHBIX CUCTEM: OT KOHUENUWUN K SKCNAYATALNN

AHHOTauuA
B cTaTbe paccmaTpuBaeTcs NpMMeHeHne TEXHONOTMN LMPOBbLIX ABOMHUKOB Ha CTagumM NPOEeKTUPOBaHUS
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TpybonpoBoAHbIX cMcTEM. PacKpblBaeTca CyLWHOCTb LMPPOBOro ABOMHUKA KaK BUPTYanbHON MoAenn 06beKTa,
oTpakalolen ero pusMyeckme, TEXHOIOTMYECKUE M IKCM/TyaTaUMOHHbIE XapaKTepuctukn. Ocoboe BHUMaHUE
YOAENEeHO BO3MOXHOCTAM UMPPOBbLIX ABOMHWUKOB B OMNTMMM3ALMM MPOEKTHbIX PELUeHUN, MPOrHO3UPOBaHUK
3KCM/lyaTaUMOHHbIX PUCKOB M obecneyeHMM NNAaBHOrO nepexofa OT CTaguMuM MNPOEKTUPOBaAHMA K 3Tany
3KcnyaTaumm Tpyb6onpoBoaos.
Kntouesble cnosa:
uMPppoBOIN ABOMHUK, TPYOONPOBOAHbIE CUCTEMbI, MPOEKTUPOBAHNE, MOAENMNPOBAHME,
3KcnyaTauma, HageXHoCTb, ONTUMMU3aLLUA.

Undposunsaunsa npoekTMpoBaHUa TpybonpoBOAHbIX CUCTEM ABAAETCA OAHUM U3 KNHOYEBbLIX HanpaBaeHU
Pa3BUTMA COBPEMEHHOM MHMKEHEepPHOM npakTukn. OgHON M3 Hambosiee MepcrneKkTUBHbLIX TEXHOJIOTUI B 3TOM
061acTM BbICTYNalOT UndpoBbIe ABOMHWUKM, NpeacTaBasatowme cobo BUpTyanbHble mogenn Tpybonposoaos,
WMHTErpMpPOBaHHbIE C PACYETHBIMWU, FEOMETPUYECKMMM U IKCNAYaTALMOHHBIMKU NapameTpamu. Mx npumeHeHne
No3BOJIAET NEPENTM OT CTAaTUYECKOIO NPOEKTUPOBAHMA K AMHAMMUYECKOMY aHaNM3y NOBELEHUA CUCTEMbI HA BCEX
3Tanax *XM3HEHHOro LMKAa.

Ha cTagmu KoHUenTyaNbHOro NPOEKTUPOBAHNA LMPPOBOM ABONHUK MCMOb3YETCA AN1A OLEHKM Pa3/INYHbIX
BApMaHTOB TPaAcCUPOBKM TpybonpoBosa M BblbOpa OMNTMMANbHbLIX TEXHWYECKUX peweHui. B mozenb
3aKNaAblBalOTCA AaHHble O penbede MeCTHOCTU, FeONOMMYECKUX YCAOBUAX, KAMMATUYECKMX aKTopax M
npegnonaraemblXx pPeXMmax TPAHCMNOPTUPOBKU. ITO AaeT BO3MOXKHOCTb CPaBHMBaTb anbTepHaTUBHblE
MPOEKTHble CUEHapWUW, BbIABNATL MOTEHLMANbHbIE PUCKM U onpeaenate Hambonee paLMOHANbHYIO
KOHUrypaumio cucTembl ele A0 Havyana AeTaNbHbIX MHKEHEPHbIX pacyeToB.

Ha sTane getanbHOro NpoekTMPoBaHUA LMPPOBOA ABOMHUK CTAaHOBUTCA MHCTPYMEHTOM KOMIMJIEKCHOIO
aHanM3a NPOYHOCTU, TMAPaABANYECKMX N TENNOBbIX PeXMMOB Tpybonpososa. BupTyanbHaa moaenb no3sonser
OLLEeHMBATb BAMAHME L[ABNAEHUs, TemnepaTypbl W BHELWHWX HArpysoK Ha 3/1eMEeHTbl KOHCTPYKLUMK,
NPOrHO3MpPOBaTb 30Hbl NMOBbILEHHbIX HANPAXEHUIMA N NOTEHLMANbHbIE TOYKM OTKA3a. TaKOM NOAXOA CHUMKaeT
BEPOATHOCTb MPOEKTHbIX OWWOOK M NO3BONAET ONTUMM3MPOBATb BbIGOP MaTepuanos, TO/WMHY CTEHOK WU
napameTpbl 3aLWMUTHbIX CUCTEM.

Ba*KHbIM NpeMmyLLecTBOM UUPPOBbLIX ABOMHMKOB SABAAETCA BO3SMOXHOCTb MOAE/IMPOBAHNA HELITATHbIX U
aBapUMHbIX cuTyaumit. C NOMOLLBbIO BUPTYaNbHOM MOLEN MOXKHO aHa/AM3MpoBaTb MOCNEACTBUA nepenasos
[aBneHus, TemnepaTypHbIx AedopmaLmii, KOPPO3MOHHbLIX MPOLLECCOB M BHELIHMUX BO34ENCTBUIA. ITO NO3BONAET
3apaHee paspabaTbiBaTb Mepbl NO NPeAoTBPALLEHUIO aBapui, ¢dopmupoBaTb TpeboBaHMA K cUCTeMam
MOHMUTOPWHTA M NOBbILWATb 06LWMIA YypOBEHb HAaAEKHOCTU TPYOONPOBOAHOM MHPPACTPYKTYPbI.

Mepexon OT cTaguM NPOEKTUPOBAHMA K 3KCMyaTaluMM C MCNOAb30BaHMEM LMPPOBOro ABOMHMKA
obecneymBaeT NPeemCcTBEHHOCTb AAHHbIX M CHUMXKAET 3aTpaTbl HA afanTaLMio CUCTEMbI yripasaeHua. Mogaenb,
CO34aHHAA Ha 3Tane MPOEKTUPOBAHWUA, AO0MNOAHAETCA (AKTUYECKMMM [AaHHbIMUM C [A3aTYMKOB [JaB/EHUA,
TemnepaTtypbl U pacxoda, NPeBpPaLLAACb B MHCTPYMEHT ONepaTMBHOrO KOHTPOAA. OTO NO3BOJIAET OTC/EXKMBATb
OTK/IOHEHUS OT PacYEeTHbIX MapPaMeTPOB U CBOEBPEMEHHO KOPPEKTUPOBATbL PEXMMBI PaboTbl TpybonpoBoaa.

Takum obpasom, npumeHeHune LMOPOBbLIX ABOMHMKOB Ha CTaAMM MPOEKTUPOBAHMA TPybONPOBOAHbIX
cuctem obecneymBaeT KOMMIEKCHbIN MOAXOA K YNPABAEHUIO UX KU3HEHHbIM UMKAOM. OT KOHLLeNTyasbHbIX
peweHuit A0 3KcnayatTaumm uMdpoBOA ABOMHUK CTAHOBUTCA WHCTPYMEHTOM MOBbIWEHUA HAAEXHOCTH,
3KOHOMMYeCcKon 3pdEeKTMBHOCTM M He3onacHOCTU TpybonpoBOAHOMW MHOPACTPYKTYpPbl, YTO AenaeT AaHHYIo
TEXHONIOTUIO HEOTHEMIEMOI YACTbIO COBPEMEHHOTO MHXXEHEPHOFO NPOEKTUPOBAHMS.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. Cupgopos A. K., MBaHos B. M. LindpoBbie 4BOMHMKN B NPOEKTUPOBAHUM M SKCMNAyaTaumm TpybonpoBoaoB. —
M.: Hegpa, 2022. — 304 c.
2. Kosnos H. A, OemuH 0. C. NHbopmauNOHHbIE TexHOoAOIMMM B TpybonposogHom TpaHcrnopte. — CM6.:
MNonutex-Mpecc, 2021. — 276 c.

© Kapumos ®., Mommagos ., Opasaypablesa A., MannsaHos A., 2026
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YAK 62
Opasmbipagos A.

Maructp 2ro Kypca,

MexKayHapoaHbIN yHUBepcuTeTa HedTH U rasa umeHn Arwmrenam Kakaesa
Anbimbaes M.

CTyneHT 2ro Kypca,

MexKayHapoaHbIN yHUBepcuTeTa HedTH U rasa umeHun Arwmrenam Kakaesa

MOAENNPOBAHUE PACMPOCTPAHEHWA TPELLIMH B NMPOLIECCAX TUAPOPA3PbIBA NJIACTA AN1A
CHWEHWUA PUCKOB UHAYLMPOBAHHON CEACMUYHOCTU B HEGTEFA30BOW OTPAC/IU

AHHOTauuA
B HedTerasosoi oTpacau ruapopaspsis naacta (FPM) anseTca KAOYEBbIM METOAOM NOBbLIWEHMUA J00bIYM

Yyrn1eBoA0pPOLO0B, O4HAKO OH COMPAXKEH C PUCKAMM MHAYLMPOBAHHON CEMCMUYHOCTU U3-32 HEKOHTPOIMPYEMOTO
pacnpocTpaHeHua TpelwmH. B 3Tol cTaTbe npepnaraeTca HoBaa MaTeMaTuyecKas MoAenb, OCHOBaHHAA Ha
$V3MKe TpelmH, KOoTopasa MO3BONAET MPOrHO3MPOBATb TPAEKTOPMIO U CKOPOCTb POCTa TPELWUH C YYETOM
reomexaHW4Yecknx CBOMCTB nnacta. Mogenb pewaeT npobaemy MUHUMMU3ALUU CEMCMUYECKUX PUCKOB MyTEM
ONTUMM3ALUN NAPAMETPOB UHBEKUUU KUAKOCTU. Ha OCHOBE YMCNEHHOrO0 MOAEINPOBAHUA AEMOHCTpUpYyeTCa
CHUXKEHME CEMCMMYECKON aKTUBHOCTM Ha 25-30% B MOAENbHbIX CLEHAPUAX.

KniouesBble cnosa:

rMapopaspoblB nNaacta, GUsMKa TpPewmH, MHAYLMPOBAHHAA CEMCMUYHOCTD,
moaennpoBaHue, HedpTerasosasa oTpac/b

BeepeHue

I'M,u,popaspbls nnacrta npeacraBndaeT coboi TEXHOIOTUKO, NpU KOTOpOl‘/JI B NNacCT No4g BbiICOKMM OaBNEHUEM

3aKauMBaETCA *KUAKOCTb C NMPOMNMNAaHTOM, CO34aBasA CETb TPELWMH A1A NOBbILWEHMA NPOHULLAEMOCTN U A06biun
HedTM nan rasa. OgHaKO HEKOHTPOMPYEMOE PACNPOCTPAHEHNE TPELMH MOXKET NPUBECTU K UHAYLNPOBAHHOM
CeMCMMYHOCTU — MCKYCCTBEHHbIM 3eMJIETPACEHUAM, BbI3BaHHbIM HapylWeHUeM HanPAXEHHOro COCTOSHMA
nopoa. 3Ta npobs1ema ocobeHHO aKkTyanbHa B PErMOHaX C BbICOKOM NIOTHOCTbIO CKBaXKMH, TaKMX Kak [NepMcKuit
6acceltH unum 3anagHaa Cnbupe.

2. OcHOBHaa npobnema — npeacKkasaHMe pPaACNPOCTPaHEHMA TpewmH B HeOAHOPOAHbLIX NaacTax.
TpagMUMOHHbIE NOAXOAbl UTHOPUPYIOT BAMAHUE MUKPOTPELLMH U U3MEHAIOLWLEroca AaB/ieHMA, YTO NPUBOAUT K
nepeoueHKe A/IMHbI TPELWUH U PUCKY CEMCMUYECKUX COOBbITUIA.

Fracture propagation

End of proppant injection

e

Start of proppant injection

Closed hydraulic fracture

Fracture breakdown and its propped section

Bottom Hole Pressure
Injection Flow Rate

Fracture closure pressure

Minimum horizontal stress
Fracture
initiation

= e e - -

:Formaﬂon pore pressure

]
1=
1

Time

PucyHok 1 — CxemaTtnyeckoe npeacrasneHme pacnpoCcTpaHeHA TpelwnHbl B npouecce rmapopaspbiBa nNiacta
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MeTtoauka mogenupoBaHua Mogenb OCHOBaHA Ha ypaBHEHUU MpudduTca AN sHepPrum paspyLleHns:

YucneHHoe moaennpoBaHue nposeaeHo C UCNoJsib3oBaHMeEM MeTo4a KOHEYHbIX

anemeHToB (FEM) B nporpammHom obecnedveHun ANSYS, apanTupoBaHHOM AnsA HedTerasosbix 3adad.
MapameTpsbl: NAacT ¢ nopucrocTbto 15%, pasneHune nHbvekunm 50—-100 Mra, sBpema onepauuu 30 MUH.

Pe3ynbTtatbl M aHanu3 MoaenmpoBaHMe Nokas3ano, YTo oNTMMU3aLMa AaBneHns (CHUKeHne Ha 15% nocne
MWKA) YMEHbLUAET AANHY TPELWMH Ha 20% 1 CHUXKAeT BEPOSTHOCTb CEMCMUYECKMX COObITUI Ha 28%.

PucyHoK 2 — I'padmK 3aBUCMMOCTM OANHDBI TPELLMHBI OT BPEMEHU NPU PA3INYHBIX PEKMUMAX UHBEKLLUN.

3aKknoueHue
PaspaboTaHHaa moaenb GU3MKKU TPELLMH NO3BOAAET CHU3UTb PUCKM MHAYUMPOBAHHOW CEMCMUYHOCTU B
HedTerazoBoi oTpac/um, NoBbiwan 6esonacHocTb U 3dpdeKTUBHOCTL [PI1. PekomeHayeTcA BHeAPEHWUE B NPAKTUKY

YHNBEPCUTETOB U KOMMaHWUM He¢Tera3OBOI'O CEeKTOpa.

CnMCOK UCNONb30BaHHOI INTepaTypbl:
BapeH6natT IU. MaTemaTtuuyeckas Teopusa TpewuH. M.: Hayka, 1975.
Economides M.J., Nolte K.G. Reservoir Stimulation. Wiley, 2000.
Recent advances in hydraulic fracturing: SPE Journal, 2025.

P wNPR

MogenunposaHue P B ANSYS: PykosoacTso, 2024.
© Opasmbipagos f., Anbimbaes M., 2026
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YAK 62
CanapoBa A,
CTYAEHT,
MeXayHapoAHbIN yHUBepcUTET HedTU M rasa uMmeHu Arwbirengn Kakaesa,
Awxabag, TYpKMeHUCTaH
HayuHbii pyKoBoguTtenb: baitpamos M.,
CTapwuit npenogasaTtesb,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

WHTErPALMA LUOPOBbIX BOUHUKOB U CACTEM MOHUTOPUHTA ANA NOBbILIEHWUA
BE3OMACHOCTU SKCNNYATALNU NOA3SEMHbBIX XPAHUTULL, TA3A

AHHOTauuA

Moa3eMHble XpaHWAWUWLA ra3a ABAAKOTCA KPUTUYECKM BaXKHbIMM OObEKTaMW rasoTpPaHCNOPTHOM
MHOPACTPYKTYPbl, OT HAAEKHOCTM W 6e30MacHOCTM KOTOPbIX 3aBUCUMT YCTOMYMBOCTb 3HEProcHabkeHus.
CoBpemeHHble ycnoBua akcnayaTaumm MNMXI xapaKTepusyoTca YC/I0XKHEHUEM Te0I0TMYECKUMX YC/IOBUIM, pOCTOM
06BbEMOB LIMKANYECKOM 3aKauykn M 0TOOpa rasa, a TaKXe MOBbIWEHHbIMU TPEBOBAHUAMMU K NPOMBbILLIEHHOW U
3KoJIornyeckolt H6e3onacHOCTM. B cTaTbe paccmaTpuBaeTca MHTerpauma undpoBbIX ABOMHWKOB M CUCTEM
MOHUTOPUHIa Kak VIHHOBaLI,VIOHHbIﬁ noaxoA K nosbllleHnto 6e3onacHocTH 3KCNAyaTauunnm noa3emMHblIX XpaHUNNLL
raza, obecneuymBatowmii NPOrHO3MPOBaHME PWUCKOB, OMNEPaTUBHOE MPUHATUE pPELIeHMA M ONTUMMU3ALMIO
pexnmos paboTbl.

Kntouesble cnosa:
noA3emMHble XpaHWUauLWa rasa, UndpoBon ABOMHUK, CUCTEMbI MOHUTOPUHIa, 6€@30NacHOCTb 3KCNAyaTauuu,
reomexaHuKa, yTeyku rasa, umdposmnsauums.

Lndposoit ABOMHUK NOA3EMHOIO XPaHUANULWA ra3a NpeacTaBAseT coboin BUPTYasibHYO AMHAMUYECKYHO
MOJE/Nb, OTPAXKAIOLWLYIO TEKyllee U NPOrHO3HOE COCTOAHME TeosIorMYecKon cpeapbl, CKBaXKMHHOro ¢oHaa u
Ha3eMHOM WHOPACTPYKTYpPbl. B OT/AMUME OT TPAAMLMOHHbLIX CTaTUYECKMX mogaenei, LumMdppoBON LABONHMK
NOCTOAHHO OBHOBAAETCA Ha OCHOBE AAHHbIX MOHUTOPWHIA, YTO MO3BOJIAET YUNTbIBATb M3MEHEHMSA NIACTOBbIX
OABNEHUN, TemnepaTtyp, HanpAXeHHO-4ePOPMUPOBAHHOIO COCTOAHMA Nopos UM GUABLTPALMOHHDIX
XapaKTEPUCTUK KONNEKTOPOB.

KntoueBbim anemeHTOM 3$PEKTUBHOTO GYHKUMOHNPOBAHMA LMPPOBOro ABOMHMKA ABNAETCA MHTErpauma
C MHOTOYPOBHEBbIMW CUCTEMAMW MOHWUTOPUHra. B MX cOCTaB BXOZAT CKBaXKMHHblE AATYMKM [3BAEHMA U
TemnepaTtypbl, reopusnyeckne meToabl HAbBAOAEHUIA, MWKPOCENCMUYECKUIA KOHTPOJb, CNYTHUKOBAA
UHTEPPEPOMETPUA U CUCTEMbI KOHTPONA FrepMeTUYHOCTU. COBOKYNMHOCTb 3TUX AaHHbIX GOpPMUPYET eauHoe
MHbOPMaLMOHHOE NPOCTPAHCTBO, 0becneymnBatoLLee HenpepbiBHOe HabaoaeHMe 33 COCTOAHNEM NOA3EMHOTO
XPaHWIWLLA ra3a B PeasibHOM BPEMEHMW.

NHTerpaumsa MOHUTOPUHIOBBIX AAHHbLIX C LMPPOBbIM ABOMHMKOM NO3BO/AET BbIABNATL OTKJOHEHUS OT
MPOEKTHbIX M AOMYCTUMbIX MNAPaMeTPOB 3SKCMAyaTaLuMM Ha pPaHHUX cTagumax. Hanpumep, wusmeHeHus
reOMeXaHUYECKNX XapPaKTEPUCTUK KONJIEKTOPA UAW MOKPbIWKKM MOryT ObiTb CBOEBPEMEHHO 3adUKCMPOBaAHbI U
NPOaHaNM3NPOBaAHbI, YTO [3eT BO3MOXHOCTb CKOPPEKTUPOBATb PEXMMbl 3aKaykm M oTbopa rasa pmo
BO3HUMKHOBEHUA KPUTUYECKUX AePOpMaLLUA UK YTEYEK.

Ocoboe 3HauyeHMe undpoBblie ABOMHMKM NPUOBPETAIOT NPU OLLEHKE PUCKOB, CBA3AHHBIX C HApyLUeHWeM
repMeTUYHOCTM NOKPbIWKN U MEXKMNIACTOBbIMM NepeToKaMn. Ha OCHOBE YNC/IEHHOTO MOAENIMPOBAHUA U aHaAn3a
OaHHbIX MOHUTOPMHIA MOXHO MPOTrHO3MPOBATL PA3BUTUE TPELMH, AaKTUBM3ALLMIO TEKTOHUYECKMX HapyLLUEHWNI K
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BO3MOXHble MyTU MUTPaLMK rasa. ITo CNOCOOCTBYET MOBbILEHMIO YPOBHA MPOMbILLIEHHOM U 3KOJ0MMYeCcKoM
6e3onacHocTtu MXI, 0cobeHHO B paioHax C BbICOKOM NNOTHOCTbIO HaceneHus.

MpumeHeHne undpPOBbLIX ABOMHUKOB TaKKe NoBbiwaeT 3PPeKTUBHOCTb NAAHUPOBAHUA PEMOHTHbLIX U
NpoduNaKTUYECKMX MEPONPUATUA. AHANIM3 HAKOMAEHHbIX AAHHbIX NO3BOJIAET NEPEXOAnUTb OT PeriaMeHTHOro
obcnyKMBaHMA K NPEeAUKTMBHOMY NoAxody, MPU KOTOPOM TEXHWYECKME pelleHUs NMPUHMMAOTCA Ha OCHoBe
baKTUYECKOro COCTOAHUSA 06beKTa. ITO CHMMKAET 3KCM/yaTalMOHHble 3aTpaTbl M O4HOBPEMEHHO MOBbIWAET
HaAeKHOCTb paboTbl NOA3EMHOr0 XpaHWAMLLA rasa.

[JOonoNHUTENbHBIM  MPEUMYLLECTBOM  MHTErpaumMm UMPPOBLIX TEXHOOMMIA ABNSETCS BO3MOMKHOCTb
0byyeHUs nepcoHana M oTpaboTKM aBapuiHbIX CUEHapueB B BUPTyasabHol cpege. Uudposoit ABOMHMK
Nno3Bo/IAeT MOAE/NMPOBaTb HeLlTaTHble CUTyauuW, OLEHMBATb MNOCAEACTBMA PA3/IMYHBIX YMPABJAEHYECKUX
pelleHunit u paspabaTbiBaTb ONTUMA/IbHbIE aNTOPUTMbI pearnpoBaHua 6e3 pucka Ana peasbHoro ob6bekra.

Takum obpasom, MHTerpauma uMedpPoBbIX 4BOMHMKOB U CUCTEM MOHUTOPUHIA ABAAETCS NEepPCneKTUBHbLIM
HanpaB/IEHUEM PA3BUTUA NOA3EMHbIX XpPaHWUAUL, rasa. KomnnekcHoe ncnosib3oBaHue UMdpPoBbIX Moaenein u
OaHHbIX HabatoaeHU obecneynBaeT NoBbllleHMe 6e30MacHOCTM IKCNyaTalumMmn, CHUNKEHNE aBaPUNHBIX PUCKOB
1 popmmupoBaHME UHTENNEKTYasIbHbIX cucTeM ynpasaeHua MXI, coOOTBETCTBYIOWMX TPeOOBaHUAM COBPEMEHHON
3HEpPreTUKMu.

CNUCOK UCNOo/Ib30BaHHOW NIUTEPaTypbl:

1. Bacunbes HO.H., MeTpos A.C. Moa3emHble XpaHUAMLLA ra3a: NPOEKTUPOBAHMUE, SKCMyaTauma U MOHUTOPUHT.
— CN6.: Hayka, 2020.
2. Zoback M.D. Reservoir Geomechanics. — Cambridge University Press, 2010.

© Canaposa A., 2026

YAK 62
Xopxxakos A.
Maructp 2ro Kypca,
MexayHapoaHbI yHUBepcuTeTa HedTM 1 rasa umeHn Arwnrenam Kakaesa
Dxxannatos M.
CTyaeHT 2ro Kypca,
MexayHapoaHbI yHUBepcuTeTa HedTH M rasa umenn Arwnrenam Kakaesa

ONTUMMU3ALUA TEOMETPUU TPELLIUH NPU MHOTOCTAAUMHOM rMOPOPA3PBIBE NIACTA B
FOPU3OHTA/IbHbIX CKBAXXUHAX A9 NOBbILWEHNA KO3®PULUEHTA U3BNEYEHUA HE®TU

AHHOTauuA

MHorocTaguHblit ruapopaspbis naacta (MIPM) B ropusoHTasbHbIX CKBAXKMHAX SBMASETCA K/OYEeBOM
TeXHo/orMen A06blun TPYAHOM3BAEKAEMbIX 3amacoB HedpTM, OAHAKO HEOoNTUMasIbHAA TEOMETPUA TPELLMH
(&nMHa, BbICOTA, NMPOBOAMMOCTL) YacTO MPUBOAMUT K HU3KOMY KOIGOUUMEHTY mn3BnevyeHus Hedptn (KUH) u
npexaespemeHHoMy o06BogHEHUIO. B cTaTbe npeanoxeHa WHAMBUAYANbHAS MOAENb ONTUMM3ALUK
napameTpoB TPELLMH Ha OCHOBE YUCIEHHOTO MOAENMPOBAHNA N SKOHOMETPUYECKOTO aHam3a. Mogens pelwaet
npobaemy HepaBHOMEPHOro OxBaTa MJsacTa, nNo3sosas noBbicMTb KMH Ha 8-15% 3a CYET KOPPEKTUPOBKMU
pPaccTofHUI MexXay cTaanamm 1 o6 bEMOB NponnaHTa.

Kniouesble chosa:
MHOTOCTaZAMMNHbIVA TMAPOPA3PbIB NAACTA, FOPU3OHTAIbHbIE CKBAXKUHbI, FEOMETPUA TPELLUH, ONTUMMU3ALUA,
Ko3pdUUMEHT nssnedeHna Hedptu
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BsepgeHue

B ycnoBusax pa3paboTKM HU3KOMPOHMLL@EMbIX KOINEKTOPOB (TMNa H6aXKeHOBCKOWM CBUTbI MAN aYMMOBCKUX
OTN0XeHU) MIPI B ropu3oHTaNbHbIX CKBAXKMHaX obecneyunsaeT OCHOBHOW NpupocT aebuta. O4HAKO TUNUYHbIE
npobiembl — HepPaBHOMEPHbIA POCT TPELWMH, UHTepdepeHUMa Mexay CTaauAaMW UM NPOPbIB TPewmMH B
BOZOHOCHbIE FOPU3OHTbI — CHUXKAIOT 3dpdeKTMBHOCTL A0 30—40% OT NoTEeHLUNaNbHON.

Lenb pabotbl — pa3paboTka moaenu, pelwawowen npobremy onTMMM3aUUN rEOMETPUN TPELLUH ANA
MaKCMManbHOro 0XBaTa NPOAYKTMBHOrO Macta 1 nosbiweHua KMH.

MNocrtaHoBKa npo6naembl OcHOBHasA npobsema — OTCYTCTBME YHMBEPCA/NbHOrO Moaxoda K Bblbopy
ONTUMaNbHbIX NapameTpoB MIPIM (4Mcno cTaguii, OOBEM KMOKOCTM, PACCTOSHME MeXay MnopTamu).
CraHgapTHble pacyétbl no PKN nan KGD-mozenam He yuymnTbiBAKOT peasibHY0 reOMexaHuKy U Heo4HOPOAHOCTb
nnacTa, YTo NPUBOAMT K Nepepacxoay pecypcos n HUu3Komy KNH.

MeTtoauka mogenmpoBaHua Mogenb coyeTaert:

e aHanuTU4Yeckune peweHua Perkins-Kern-Nordgren (PKN) gns pacyérta WMpKUHbI U AJIMHbI TPELMHbI;

e YUC/IEHHOE MOAEINPOBaHNE B NporpammHom Komnsekce MFrac nnm Eclipse ¢ moaynem reomexaHuku;

® ONTUMM3ALMOHHbBIN AaNrOPUTM HA OCHOBE FeHEeTUYECKUX METOL0B A4 MOMUCKA MaKCcuMmyma OyHKUUK
uenn (KUH).

Kputepun ontummsaumm:

® MaKCMMM3aLMA OXBaTa NaacTa;

® MMHMMM3ALLMA PUCKA NPOPbIBA B BOAOHOCHbIE C/10U;

e OrpaHuyeHume no 6ogKeTy NPONNaHTa.

Pe3ynbTatbl M aHanu3z MogennpoBaHMe Ha MNpumepe TUMNUYHOINO YyyacTKa OaXKeHOBCKOW CBUTbI
(mnopuctoctb 6-9%, npoHuuaemoctsb 0,05-0,2 m/]) nokasano:

e ONTMMaNbHOE PAcCTOsHNE Mexay cTagmamm — 80—-110 m (BMecTo cTaHAapTHbIX 50—60 m);

e peKoMeHAyeMbl 06bEM NPONMaHTa Ha cTaanio — 25-35 T (CHUXeHue Ha 15-20% oT TMnoBoro);

o oxkmaaembli npupoct KNH — 8—15% no cpaBHeHUtO ¢ 6a30BbIM CLeHapUeEM.

PucyHok 1 — Cxema pacnpocTpaHeHMa TpeLmH NpmM mHoroctagmnHom PN
B FOPM30HTa/IbHOM CKBaXKMHe (oNTMManbHasa KOHGUrypaLumsa)

3akntoueHune PaspaboTaHHaA moaenb oNTMMM3aLMM reOMeTPUN TpewmnH npu MIPI pelwaeT Kao4veByto
npobnemy HeapPeKTMBHOIo OXBATa NAACTA B FOPMU30HTAJIbHbIX CKBaXKMHax. E€ BHegpeHMe MOKET CyLLeCcTBEHHO
noBbIcUTb 3PPEKTUBHOCTb Pa3paboTKM TpyAHOM3BAEKaeMbIX 3anacoB HedTu B Poccun. PekomeHpyeTtca pna
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MCMNO/Ib30BaHUA B NPOEKTHbIX paboTax HedpTerazoBbiX YHUBEPCUTETOB U KOMMAHWUNA.
CnN1coK Ucnonb3oBaHHOW ANTepPaTypbl:
1. Economides M.J., Hill A.D., Ehlig-Economides C., Zhu D. Petroleum Production Systems. 2nd ed. Prentice Hall,
2013.
2. Perkins T.K., Kern L.R. Width of hydraulic fractures // JPT. 1961. Vol. 13. Ne 9. P. 937-949.
© Xopykakos A., Ixkannatos M., 2026

YAK 62
Xoaxkamepos P.
CTyneHT 2ro Kypca,
MeKayHapoaHbIN yHUBepcuTeTa HedTn 1 rasa umeHn Arwmrengm Kakaesa
Yiopuesa A.
CtyaeHT 1ro Kypca,
MeKayHapoaHbIN YHUBEpcuTeTa HedTH U rasa umeHn Arwmrenam Kakaesa

MOZAENTUPOBAHUE POCTA YCTAJIOCTHbIX TPELLIUH B HE®TEITA30BbIX TPYBOMPOBOJAX
ONA NPEAOTBPALLEHMUA ABAPUNHbBIX PA3PbIBOB

AHHOTauuA

B HedTerasoBoit OTpacAM YCTasoOCTHble TpewmMHbl B TpybonpoBOAaX, BbI3BAHHbIE LIMKJANYECKMMMU
Harpyskamu OT nepenagos AaBAeHUA U BUBpaUUN, NPeacTaBAAOT CepPbE3HYIO Yrpo3y, NPUBOAA K yTeYKam U
3KOJIorMYeckum KaTactpodam. B ctatbe npeasiaraeTca MHANMBUAYAAbHAA MOLE/Nb POCTA TPELWMH, OCHOBAHHAA Ha
3akoHe [lapuca c uHTerpaumeit ¢GaKTOpPoB KOpPpPoO3MM M MmaTepuana Tpyb. Mogenb pewaet npobnemy
NPOrHO3MpPOBAHUA BPEMEHWU A0 pa3pyLleHUsa, NO3BOASAA ONTUMMU3NPOBATL FPAPUKU MHCNEKUMA U PEMOHTA.
YncneHHoe MoaenvMpoBaHME AEMOHCTPUPYET yBENYEHUE CpoKa CAy»Kbbl Tpyd Ha 15-25% 3a cYET paHHero
BbIABNEHNA KPUTUYECKMX 30H.

KnioueBble cnosa:
YCTa/IOCTHbIE TPELLUHbI, HedTerasosble TPyboNpoBoAbl, 3aKOH M3apuca, moaenmpoBaHue
pocCTa TPeLMH, NpeaoTBpaLLeHNE aBapui.

BsepeHue

HedTerasosble TpybonpoBoabl NOABEPratOTCA MHTEHCUMBHbBIM 3KCMJYaTaUMOHHBIM HArpysKam, BK/to4as
LMKANYECKME 3MEHEHMA AAaBNEHUS, TeMNepaTypHble KofebaHUa U MmexaHn4yeckme BUbpaumnn. 3To NPUBOAUT K
06pa30BaHUIO U POCTY YCTANOCTHBIX TPELMH, KOTOPble MOTYT Bbi3BaTb PA3pbiBbl C TAXKENBIMU NOCNEACTBUAMM.
AKTyaNbHOCTb Npob6aemMbl NoATBEPKAAETCA CTAaTUCTUKOM: B Poccum 3a 2023-2025 rr. 3apernctpupoBaHo 6onee
150 MHUMAEHTOB, CBA3AHHbIX C TPELMHAMM B MArnCTPasibHbIX Tpybax.

CywecTtsytowme mogenu (Hanpumep, 6a30BbIv 3aKOH Mapuca) He yYUTbIBAIOT KOMOUHMPOBAHHOE BIMAHWE
KOPPO3UN 1 HEOAHOPOAHOCTM MaTepuana. lNpeanaraemas UHAMBMAYANbHAA MOAE/Nb PelaeT 3Ty npobaemy,
WMHTErpmnpys KOPPO3MOHHbI GaKTOP A8 TOYHOrO NPOrHO3MPOBAHMA U NPeSoTBPALLEHMA aBapUA.

MoctaHoBKa npobnembl OcHOBHas npobiema — HeAOoOUEHKA CKOPOCTM pocTa TPEeLMH B YC/I0BUAX
KOPPO3MOHHO-YCTaNIOCTHOTO pa3pyLleHna. TpaanLUNOHHbIE MOAXOAbl UTHOPUPYIOT CUHEPreTUYeCcKnin adpdeKT, YTo
NPUBOAMT K NpexaespemMeHHbIM aBapmam. Mbl pelsaem 370 NyTém pas3paboTkm moamduumMpoBaHHON MOLENMN.

MeTtoauka moaenuposaHua Mogenb OCHOBaHa Ha 3aKoHe [Mapuca:
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G=C%  AK=(on-0.NTa
a

AK = ko, , K=a,o,

a = C(AK)"- f(t,pH) :
(AK) fc = ( pHTpH(,)_log[T]
a = C(AK)"-f(T,pH)

YnucneHHoe mMoaenMpoBaHWE MPOBEAEHO METOAOM KOHeuyHbiX 3anemeHToB B COMSOL Multiphysics.
MapameTpsbl: Tpybonposos u3 ctanu X70, anameTtp 1020 mm, gasneHune 7—10 MIa, unknbl Harpyskm 1075-1076.

Pesynbtatbl M aHanus MogenmposaHue MNOKa3aao0, 4YTO YYET KOPPO3UW yBeAnuuBaeT
NPOrHO3MpPyeMyHo CKOPOCTb pocTa TpewmHbl Ha 20—30%, N03BO/IAA COKPATUTb MHTEPBAJibl MHCNEKLMNI Ha
15%. B moaenbHbIX CLEHapPUAX CPOK 10 KPUTUYECKOTro padmepa TpelnHbl (10 mm) Bo3pacTaeT ¢ 5 go 6-—7
net npu timely pemoHTe.

H, (R =0.15)
109 4 Wachob ;
\,\. S AIrR=0.18)
- Wachob -
-~
104 /////
e

109

da/dN (mm/cycle)

Air(R=075) o 7
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4 p Suresh

07 Hz (R = 07588 ; LS ArR=015)

Suresh ‘,- [ Suresh

Suresh

1 2 3 < 5 & 7 8 in 20 n 40 50 EC

AK (MPa m'/2)

PucyHok 1 — [inarpamma pocTa yCTa/IoCTHOM TpeLmHbI B Tpybonposoae ctann X70

Mpeanaraemas moaens pewwaet Npobaemy HEKOHTPOIMPYEMOTO pocTa TpeLLmH, obecneymBas OCHOBY ANA
CUCTEM MOHWUTOPUHIA (Hanpumep, C UCMNob30BaHMEM AaTYMKOB aAedopmauun). CpaBHeHWE C AAHHbIMK K3
peanbHbix Tpybonposoaos (TpaHcHedTb) NoATBEPKAAET TOYHOCTb Ha ypoBHe 82—90%. OrpaHMYeHUs: moaenb
He YYMTbIBAET CEMCMMYECKME HArpy3Ku, YTO NaaHupyeTca B byayuwmx paboTax.

3aknioueHune

PaspaboTaHHas WHAMBMAYyaNbHAA MOAENb MO3BOASAET NPefoTBPaTUTb aBapun B  HedTerasosbix
TpybonpoBoAax 3a CYET TOYHOIO MPOrHO3MPOBAHMA POCTA YCTANOCTHbIX TPEWUH. PeEKomeHayeTca BHegpeHM e B
CTAHAAPTbI 3KCMNYyaTaLMM YHUBEPCUTETOB U KOMMNAHWIA OTPACK.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. Napuc N., SpaoraH ®. KpuTnyecknii aHanM3 pocTa TPeLLMH Nog, YCTaaoCTHbIMKU Harpy3kamu // J. Basic Eng.
1963. Vol. 85. P. 528-534.
2. AP1579-1/ASME FFS-1. Fitness-For-Service. American Petroleum Institute, 2021.

© Xogxamegos P., Ytopuesa A., 2026
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YAK 62
Xy6eeBa A.,
CTYAEHT,
MeXayHapoAHbIN yHUBepcUTET HedTU M rasa uMmeHu Arwbirengn Kakaesa,
Awxabag, TYpKMeHUCTaH
Kemepos A.,
CTYAEHT,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Monnaesa X.,
CTYAEHT,
MeXayHapoaHbIA yHUBepcuTeT HedTH 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Mosnamos A.,
CTYAEHT,
MexXayHapoaHbIA yHUBepcuTeT HedTH 1 raza umeHun Arwbirenam Kakaesa,
Awxabag, TYypKMeHUCTaH
HayuHbI pyKoBoguTeNb: AmaHoBa A.,
MNpenogasaTtens,
MeayHapoaHbli YyHUBEPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

MOHUTOPWUHI TEOMEXAHMUYECKOW YCTOMYMBOCTU KONIJIEKTOPOB U NOKPBILIEK NOA3EMHbIX
XPAHUNULL, TA3A NPU LUKTNYECKOWN 3AKAYKE U OTEOPE

AHHOTauUA

MNoazemHble xpaHunuwa rasa (MNXl), cosgaBaemble B UCTOWEHHBIX MECTOPONKAEHUAX, BOAOHOCHbIX
nnactax M COJIAHbIX KaBepHaX, WrpatoT K/AYeBYHD pPosb B obecnevyeHMM HaZAEeKHOCTU ra3ocHabXKeHus.
LiMKAnyeckne npouecchbl 3aKaykm 1 oTbopa rasa NnpuBOAAT K U3MEHEHUIO NNACTOBbIX AABAEHUIN U HANPSKEHHO-
0edbOPMUPOBAHHOIO COCTOAHMA TOPHbIX MOPOA, YTO MOMKET HEeraTMBHO CKa3aTbCA HA reomexaHW4ecKowm
YCTOMYMBOCTU KOJI/IEKTOPOB WM MOKpPbIWeK. B cTtaTbe paccmaTpuBaloTcA OCHOBHble GaKTopbl, BAMAOWME Ha
YCTOMYMBOCTb reosiornyeckoi cpeapl MXI, a TakKe coBpemeHHble MeToAbl MOHUTOPWUHIA, HanpaB/eHHbIe Ha
npeaoTepalleHne aepopmaumi, pasrepMeTmsaLmn U aBapuinHbIX CUTyau M.

Kntouesble cnosa:
noa3eMHble XpaHWUIMLLA rasa, reoMexaHMYEeCKas YCTOMYMBOCTb, KOJINEKTOP, MOKPbILLKA,
LMKAMYECKAn 3aKayKa, MOHUTOPUHT, HanpAXeHHO-a4epopMMpPoOBaHHOE COCTOsIHUE.

LiInknuueckas sKkcnayatauma NoA3emMHbIX XPaHUANULL ra3a CONPOBOXKAAETCA PeryasapHbiMM KoiebaHuamm
AaBNeHWs B nJacTe, 4TO NPUBOAMT K YMNPYyrMM U Heynpyrum aedopmaumam KOJIEKTOPHbIX Mopoa M
BbllleNeXKallmMx MOKpblweK. Mpu MHOroneTHel 3KchnayaTauMuM TakKMe Harpysku MOFyT BbI3blBaTb pa3BuTUE
TPELWUH, n3meHeHne GUNbTPaLIMOHHO-EMKOCTHbIX CBOMCTB NOPOA, U CHUMKEHME MPOYHOCTHbLIX XapaKTEPUCTUK.
OcobeHHO YyBCTBUTENbHBIMU K LMKAUYECKMM BO3AENCTBUAM ABAAIOTCA CNabOCLLEMEHTUPOBAHHbIE MecYaHUKMK,
TpewunHoBaTble KapboHaTHbIe KONNEKTOPbI M FIMHUCTbIE NOKPbILWKK, CKAOHHbIE K MON3Y4eCcTU U PpasynpoYHEHUIO.

OaHuM 13 KawoueBbix $akTopos yctonumsoctn MXI ABaAeTcA coXpaHeHWe LeNOCTHOCTU MOKPbILWKMY,
BbIMO/IHAIOLWENA PO/b €CTECTBEHHOro 3KpaHa, NpeaoTBpallalollero MMrpalmio rasa. MosbileHne nAacToBoro
0aB/ieHUsA B Mepuog, 3akauyky MOXKEeT MPUMBOAUTb K PACKPbITUIO CYLLECTBYHOLWMX TPEWUH WUAM aKTUBM3aLUK
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TEKTOHMYECKUX HApYyLeHUIM, Toraa Kak B nepuog oTbopa BO3MOMKHO pPasBUTME CHUMAWMX aedbopmaLmii un
nNpPocafoK. 3T npoueccobl TPebyloT NOCTOAHHOIO KOHTPO/A, TaK KakK HapyleHWe repMeTUYHOCTM MOKPbLILWKM
MOXET NOB/EYb YTEUKM ra3a U 3KO/I0TMYECKNE PUCKW.

CoBpeMeHHbI MOHUTOPUHI FeOMeXaHMYEeCKON YCTOMYMBOCTN OCHOBbLIBAETCA HA KOMMNJIEKCHOM NOAX0AE,
BKAlOYaolWemMm reopumsnyeckne, reogesvyeckme W rugpoamHamumyeckme metoapl. CelicmopasBegka 4D
NMo3BOAAET OTCNEXMBATb M3MEHEHUA YNPYruxX CBOWCTB MOPOL BO BPEMEHMW, BblBAATb 30HbI MOBbILWEHHbIX
HanNpsXXeHUM U noTeHuManbHblx agedopmaumii. MUKPOCEMCMUYECKUIA MOHUTOPUHE MNPUMEHSEeTCA AnA
perncTpaumm Mmaablx CEMCMUYECKUX COBbITUIM, BOSHUKAIOWMX B pe3ynbTaTe NepepacnpeseneHmsa HanpsaKeHui B
MaccuBe ropHbIX MOpPo4,

BakHYlO pOSib UrpaeT KOHTPOAb Aedopmaumii 3eMHON NOBEPXHOCTU C UCNOAb30BaHMEM CMYTHUKOBbIX
meTogoB uHTepdepomeTpum (INSAR). ITM TEXHONOTMM MO3BOAKT C BbICOKOW TOYHOCTbIO (GUKCMPOBATb
BEPTUKA/IbHbIE U FOPU30OHTAJIbHbIE CMELLEeHUA, CBA3aHHble C aKkcnayaTaumen MXI, U cBoOeBpeMeHHO BbIABAATb
NPWU3HaKN HEYyCTOMYMBOCTU. [LONONHUTENBHO UCNONBL3YIOTCA CKBAXXUHHbIE AAaTYMKM AaABAEHUA, TemnepaTypbl 1
HanpAaXeHUi, obecneymBatoLMe HeENPEPbIBHbIA KOHTPOIb COCTOAHUSA NAACTa M MNOKPbILKM.

YncneHHoe reomexaHWYeCcKoe MOLEeNNPOBaHME ABAAETCA HEOTbeMIEMbIM 3/IEMEHTOM CUCTEMDI
MOHUTOpPUHTA. Ha OCHOBE AaHHbIX 3KCMyaTaLMM 1 pe3ynbTaToB HabAOAEHUI CO34a0TCA MOAENN HAMPSAKEHHO-
£edopMUPOBAHHOIO COCTOSIHMA, MO3BOAIAIOLWLME MPOrHO3MPOBaTb MNOBEAEHWE TE0/IOTMYECKON Ccpeabl Mpu
Pas3/IMYHbIX PeXXMMaxX 3aKauyku U oTbopa rasa. Takme moLenn NOMOratoT oNTUMM3UPOBATb IKCNIyaTaUMOHHbIe
napameTpbl MXI, CHUXKaA PUCK NPEBbILWEHUA 4ONYCTUMbIX HAaNpPsaXeHU u gedpopmaLmi.

Taknm 06paszom, MOHUTOPUHT rEOMEXaHUYECKON YCTOMYMBOCTM NMPU LIMK/IMYECKOM 3aKayvKe 1 oTbope rasa
ABNAETCA K/OYEBbIM 3/1eMEHTOM 6e30NacHOM 3KCMAyaTauun MNOA3EMHbIX XPaHUAULW, rasa. lNpumeHeHue
KOMMNMEKCHbIX MeToAO0B HabnoaeHWi, coBpeMeHHbIX UMOPOBbIX TEXHONOIMA W MNPOFrHOCTUYECKOrO
MOZENNPOBaHMA NO3BONSET MMHUMM3IMPOBATb PUCKM HAPYLLIEHMA FEPMETUYHOCTU, NPOSAUTL CPOK CAyKbbI MXI
1 obecneynTb ycTonumeoe GpyHKUMOHNPOBAHME ra30TPAHCMOPTHOMN CUCTEMBI.

CNUCOK UCNOb30BaHHOM UTEpPaTypbl:

1. boHpapes A.A., Knucenés B.B. leomexaHWKa noa3emHbIx xpaHuauw, rasa. — M.: Hegpa, 2018.
2. Zoback M.D. Reservoir Geomechanics. — Cambridge University Press, 2010.
© Xybeesa A., Kemepos A., Monnaesa X., Mosnamos A., 2026
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DEVELOPING YOUTH ECONOMIC AWARENESS THROUGH INNOVATIVE TEACHING METHODS

Abstract
In the context of rapid global economic transformation, the development of economic awareness among
young people has become a strategic priority for modern education systems. Traditional teaching approaches
are increasingly insufficient for preparing learners to understand complex economic processes, make informed
financial decisions, and adapt to the challenges of the digital economy. This article explores the role of innovative
teaching methods in fostering economic thinking, analytical competence, and practical understanding among
youth. The study examines contemporary pedagogical approaches such as interactive learning, problem-based
instruction, digital tools, collaborative learning environments, and experiential education.
Keywords
economic awareness, innovative teaching methods, youth education, economic thinking, digital learning,
critical analysis, financial literacy, modern pedagogy.

The accelerating pace of economic globalization, technological innovation, and digitalization has
profoundly reshaped the social and economic realities faced by younger generations. In this evolving context,
economic awareness is no longer limited to basic knowledge of money management or market principles; it
encompasses a broader understanding of economic systems, financial responsibility, entrepreneurship, labor
markets, and socio-economic policy. As societies confront challenges such as economic inequality,
unemployment, technological disruption, and environmental sustainability, the role of education in preparing
economically competent and socially responsible youth has become increasingly significant.

Traditional approaches to economic education, often based on lecture-centered instruction and
memorization of theoretical concepts, have proven inadequate in addressing the complexities of modern
economic life. Such methods frequently fail to connect abstract economic theories with real-world applications,
resulting in limited learner engagement and superficial understanding. Young people educated through
conventional pedagogical models may possess fragmented knowledge but lack the analytical skills and practical
competence required for informed economic participation.

Innovative teaching methods represent a paradigm shift in educational practice, emphasizing learner-
centered instruction, interaction, and problem-solving. These methods aim to transform students from passive
recipients of information into active participants in the learning process. In economic education, this
transformation is particularly important, as economic phenomena are dynamic, context-dependent, and closely
linked to everyday decision-making.

One of the central features of innovative economic education is the integration of problem-based learning.
This approach presents learners with real or simulated economic problems that require analysis, evaluation, and
solution development. By engaging with authentic scenarios such as household budgeting, market competition,
investment planning, or public policy dilemmas, students develop the ability to apply theoretical knowledge in
practical contexts.

Another influential innovative method is interactive learning, which emphasizes dialogue, participation,
and feedback. Interactive teaching strategies include debates, role-playing, group projects, and case study
analysis. In economic education, these techniques allow learners to examine multiple perspectives, assess
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competing interests, and understand the social implications of economic decisions.

The use of digital technologies has further expanded the possibilities for innovative economic education.
Digital tools such as online simulations, virtual markets, data visualization platforms, and educational games
provide learners with immersive and engaging learning experiences. These tools allow students to experiment
with economic variables, observe the consequences of decisions, and analyze complex data sets in real time.

International educational practices provide compelling evidence of the benefits of innovative teaching
methods in economic education. Many countries have reformed their curricula to incorporate experiential
learning, entrepreneurship education, and digital tools. Programs that combine theoretical instruction with
practical projects and community engagement have demonstrated positive outcomes in terms of learner
motivation, knowledge retention, and skill development.

The successful implementation of innovative teaching methods requires institutional support, teacher
training, and curriculum flexibility. Educators must be equipped with the knowledge and skills to design and
facilitate innovative learning experiences. Professional development programs and collaborative networks can
support teachers in adopting new methodologies and sharing best practices.

In conclusion, the development of youth economic awareness through innovative teaching methods
represents a vital investment in the future of societies. Innovative pedagogy transforms economic education into
an engaging, relevant, and empowering experience that prepares young people for the complexities of modern
economic life. By fostering critical thinking, practical competence, and social responsibility, innovative teaching
methods contribute to the formation of economically literate individuals capable of navigating uncertainty and
driving sustainable development. As economic challenges continue to evolve, the integration of innovation into
economic education will remain a key priority for educators, policymakers, and communities worldwide.

References:

1. Bruner J. The Process of Education. Cambridge: Harvard University Press, 1960.
2. Vygotsky L. Mind in Society: The Development of Higher Psychological Processes. Cambridge: Harvard
University Press, 1978.
3. OECD. Financial Literacy and Education for Youth. Paris, 2019.
© Kuwwatov Y.K., 2026
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CrygeHT
TYPKMEHCKMI FoCyAapCTBEHHbIN MHCTUTYT SKOHOMMUKKU U YNpaBieHuA
Awxabag, TYpKMeHUCTaH

3HAYEHUE HEMELLKOIO A3bIKA 411 9KOHOMWUCTOB: NYTb K INMOBAJ/IbHbIM BO3MOXHOCTAM
AHHOTauuA

B cTaTtbe paccmaTtpuBaeTcA posib HEMELKOTro A3blKa B I'IpO(I)ECCMOHa}'IbHOﬁ AeATeNIbHOCTU CcoBpeEMEHHOro
3KoHomucTa. O60CHOBBLIBAETCSH 3HAYMMOCTb BNnaAeHnA A3bIKOM KaK KNHOYE€BOIro MHCTPYMEHTa ANA MHTErpaunn B
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MeXayHapoaHyto 6usHec-cpedy, AOCTYNa K MNepesoBbiM 3KOHOMMYECKMM MWCCNeA0BaHUAM M YCMewWwHoro
COTPYAHMYECTBA C BeAyLMMM KOMNaHUAMM FepmaHun. ABTOp Noa4vepKUBaET, YTO U3yHeHNE HEMELLKOTO f3blKa
CnocobCcTBYeT He TONbKO KapbepHOMY POCTY B YC/AOBMAX r106annsaumun, HO U rNyb6OKOMY MOHMMAHMUIO
cneundurKkn BegeHmsa busHeca B paMKax YeTBepTOM NpoMbILIeHHOM peBotouunn (Industry 4.0).
Kniouesble chosa:
HEMEeLKMI A3bIK, SKOHOMUYECKOe 06pa30BaHME, MeXAYHaPOAHAnA SKOHOMMKA, AeN0BaA KOMMYHUKaLms,
FepmaHus, KapbepHbliA POCT, BU3HEC-KYIbTYPa, NPOMbILWIEHHOCTb 4.0, MHBECTULLMU, FN06ANbHBIN PLIHOK TPYAa.

B coBpeMeHHOM MUpPEe S3KOHOMMKA HE UMEET rPaHuL, U BAaAeHUE NHOCTPAHHbIMM A3bIKAMU CTAHOBUTCA
He MpocTo 60oHycoM, a NpodeccMoHaNbHOW HeobXxoaMMOCTblo. [NA SKOHOMMCTA 3HAHWE HEeMEeLKOro A3blKa
OTKPbIBAET YHWKA/NbHble MEPCNEKTUBLI, NpeBpaWas crneyManancta B BocTpebOBaHHOrO 3KchnepTa Ha
MeXAyHapoaHon apeHe. 3To 06ycnoBAeHO Tem, 4YTO [epmaHus ABAAETCA KpynHeWwel 3SKOHOMMKOWM
Esponeickoro Coto3a 1 04HOM M3 BEAYLLMX AEPKAB MUPa, FAE COCPEAOTOUEHDI WTAB-KBAPTMPbI TAKUX TMIaHTOB,
KaK Volkswagen, Siemens n Deutsche Bank. 3HaHuMe A3blKa NO3BONAET crieunasncTam paboTaTb HaNpPAMYIO C
HEMEUKMMW NApTHEPAMM, MOHMMATb cneundury nx 6U3Hec-NPOLLECCOB M BECTU NeperoBopbl 6e3 NocpeaHNKOB.

Kpome Toro, HemeuKana 3KOHOMMYECKAA LWKOA CNAaBUTCA CBOEW TOYHOCTBbIO U FNYBOKMMU Tpaauumusamu.
MHorne ¢yHAameHTanbHble TPyAbl WU COBPEMEHHbIE WMCCAEAOBAHUSA MO MAKPOIKOHOMMKE, NOTUCTUKE U
NMPOMbILIJIEHHOMY YNPaBAEHWNIO NYDJNKYIOTCA MMEHHO Ha HEMELKOM A3blKe. BnaseHne um Aaet BO3MOXKHOCTb
M3y4aTb NEPBOMCTOUYHMKMN M ONEPATUBHO MOJIyYaTb AOCTYN K aHA/IMTUYECKUM OTYETaM BeAyLUMX MHCTUTYTOB. ITO
CO3/4a€eT NPOoYHyto 6asy 419 KapbepHOro POCTa B MeXAYHAPOAHbIX KOMMNAHMAX, KOTOPbIE MMEHOT 0BLLIMPHYIO CEeTb
d1nnanoB nNo Bcemy Mupy. SKOHOMMUCT CO 3HAHMEM HEMELLKOTO si3blKa MNOYyYaeT Cepbe3Hble KOHKYPEHTHble
NPENMYLLECTBA, TaKME KaK BbICOKAA BEPOATHOCTb TPYAOYCTPOIMCTBA B r106anbHble KOPNOPALUKN U NEPCMEKTUBDI
Y4acTuA B KPYMHbIX UHBECTULMOHHbIX NPOEKTaX.

BaKHbIM acneKkTom sBAAETCA U NMOHUMaHWe crneunduKkn BusHec-KynbTypbl. HemeuKkuii 6UsHec LeHUT
NYHKTYaNIbHOCTb, YETKYIO CTPYKTYPY WU NPO3PaYHOCTb. [TOHMMAHWE 3TUX KyNAbTypPHbIX 0COBEeHHOCTEN nomoraet
3KOHOMUCTY 3dPeKTUBHEE BbICTPAaMBATb PUHAHCOBbIE CTPATErMM U YCMEWHO YMNpPaBAATb COBMECTHbIMMU
npeanpuATUAMU. B KOHEYHOM UTOre, U3yYeHMEe HEeMEULKOro f3blka A7 S3KOHOMWMCTAa — 3TO A0AroCpoYHan
WMHBECTULMA B COOCTBEHHbIM NPOodEeCcCMOHANbHbIN KanuTaa. 3TO He TO/IbKO K/IOY K eBPONENCKOMY PbIHKY TpyAa,
HO W AOCTYyNn K nepenoBbiM 3HAHMAM, KOTOPble MO3BOAAKOT CTaTb Ba*KHbIM CBA3YIOLWMM 3BEHOM MeXAy
HaALMOHaNbHbIM U MUPOBbLIM BM3HECOM.

Kpome Toro, HemeL,Kaa SKOHOMMYECKas LLKONA C/TABUTCA CBOEM MAaTEMATUUYECKON TOYHOCTbIO U ryBoKuMm
TeopeTMYecKUMM Tpaguumamu. MHorve ¢yHOameHTaslbHble TPyAbl M CaMble CBEXWE WCCefoBaHMA Mo
MaKpPO3KOHOMMKE, MPOMBbILLIEHHON NOTMCTUKE U MHHOBAUMOHHOMY YNpaBAeHUO NYyOAMKYHOTCA MMEHHO Ha
HEMeUKOM fA3blKe. BnageHve MM gaeT BO3MOXHOCTb M3y4aTb YHUKA/bHbIE MEPBOUCTOUMHUKM U OMepaTUBHO
nosayyaTb AOCTYN K SKCK/O3UBHbIM aHANIMTUYECKMM OTYETAM BeAYLLMX SIKOHOMUYECKMX MHCTUTYTOB, TaKUX KaK
Ifo Institute. 3To co3gaeT NpoyHyto 6asy A/1A KapbepPHOro PocTa B MEXAYHAPOAHbIX KOPMopaumuax, MMeoLwmx
O6LWKMpPHYO ceTb GMAMANOB NO BCEMY MUPY. IKOHOMWCT, BAALEIOWMIA HEMELKMUM, NOJIyYaeT Heocrnopumble
KOHKYPEHTHble NPENMYLLECTBA, BK/IOYAs BbICOKYHO BEPOSTHOCTb TPYAOYCTPOMCTBA B WTAab-KBapTMpbl B EBpONE,
BO3MOHOCTb NPOXOXAEHNA BbICOKOKBAaNNGULMPOBAHHBIX CTAXKUPOBOK U NEPCNEKTMBbI YNPABAEHMUA KPYNHbIMU
WHBECTULMOHHbBIMM NPOEKTAMUN B cHepe «3e/eHON» SHEPTEeTUKMN N BbICOKOTEXHOOMMYHOIO NPOU3BOACTBA.

Ocoboe 3HayeHMe HEMELLKUI A3bIK NPUODBPETAET B KOHTEKCTE UMPPOBOM TPAHCPOPMALMN IKOHOMUKK U
pa3BuTna mnHayctpumn 4.0, roe FepmaHua 3aHMMAET auaupyowme nosvumn. NoHMMaHWe TeXHWYECKoW W
$MHAHCOBON TEPMUHONOMMU Ha HEMELKOM f3blKe MO3BOJIAET 3KOHOMUCTY 3bPEKTUBHEE MHTErPUPOBATLCA B
NPOEKTbI MO aBTOMATU3aUUK 1 LMdpoBu3aumm brusHeca. BaxkHbIM acneKTOM OCTaeTCs U NOHUMAHWE YHUKaIbHOM
HemeLKon BU3Hec-Ky/NbTypbl, KOTOpaa 6asnpyeTcs Ha MYHKTYa/sibHOCTU, KECTKOW CTPYKType M abCcontoTHOM
NpPo3pavyHOCTN GUHAHCOBBIX ONEPALUN.
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CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
Bacunbes A. I. PEKOHCTPYKLMA aBTOMOOUIbHbIX gopor: YyebHuK. — M.: Akanuc, 2014.
Baxpax . C. PEKOHCTPYKLMA U KanUTa/IbHbIA PEMOHT AOPOKHbIX NOKpbITMIA. — M.: MAJWU, 2017.
JKOHOMMUKa A0POXKHOro ctpouTensctea / Moga pea. npod. E. H. FapmaHosa. — M.: TpaHcnopT, 2019.
Pavement Management and Reconstruction Strategies. Federal Highway Administration (FHWA), 2021.
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O4M 218.2.017-2011 MeToguMyecKne peKoMeHAaL MM No NPOEKTUPOBAHUIO PEKOHCTPYKLUM aBTOMOBUNBbHbIX
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YOK 004.8
Mewepsakosa K.E.
CTyAeHTKa rpynnbl 3 BOMN
BnagmKkasKkasckuii dunmnan depepanbHOro rocyaapcTBeHHOro
0bpa3oBaTeNbHOro 610AKETHOTO yYperKAeHMA BbicLiero obpa3oBaHus
«®PurHaHcoBbI YHUBepcUTeT Npu MNpasutenoctee Poccuiickon Peaepaunm»
dapHuesa P.T.
CcTyaeHTKa rpynnbl 3 BIMN
BnagmKkasKkasckuii dpunmnan degepanbHOro rocyaapcTBeHHOro
obpa3oBaTebHOro 610AKETHOTO yYperKAeHMA BbicLIero obpasoBaHus
«®PUHaHcoBbIN yHMBEpcUTET Npwu MpaButenbcTee Poccuiickon Pepepaumnmn»
Kannarosa A.X.
KaHJ. S5KOH. HayK, AOLUEHT, A0oLEeHT Kadbeapbl
«IKOHOMMKA U GUHAHCbI»
BnagmKkasKkasckuii dunmnan depepanbHOro rocyaapcTBeHHOro
06pa3oBaTe/IbHOro 6IOAKETHOIO YUpeEKAEHWUSA BbiCLEro obpasoBaHuA
«®PurHaHCoBbIM yHMBEpPCUTET Npu MpaButennbcTee Poccuiickon degepaunm»

MCNONb30BAHUE UHAOPMALMOHHBIX TEXHONOMUI ANA COKPALLLEEHUA KOPPYNLMOHHBIX PUCKOB

AHHOTauuA

B faHHOI cTaTbe paccMaTpPMBAOTCA COBPEMEHHbIE NOAXOAbl K aBTOMATU3aLMN PUHAHCOBOIO KOHTPOJIA C
MCNoNb30BaHMEM MHOOPMALMNOHHBIX TEXHONOTMIA. AHANN3UPYETCA BAUAHUE TAaKMX TEXHOJIOTUI, KaK Bosblume
[aHHble, UCKYCCTBEHHbIN UHTENNEKT, 6aokyeliH M Data Mining, Ha nosbilleHWe NPO3Pa4YHOCTU PUHAHCOBbLIX
onepaunin N CHUNKEHNE YPOBHS KOPPYMLUMOHHBIX PUCKOB. MccnegoBaHMe AeMOHCTPUPYET, YTo UHTerpaums IT-
peweHnin B cuctemy OMHAHCOBOTO KOHTPOAA ABAAETCA HE MNPOCTO MHCTPYMEHTOM ONTUMM3AUMM, HO WU
CTpaTermyecknm dhakTopom obecneyeHmnsa sKOHOMUYECKOW BesonacHoCcTU rocygapcTea 1 busHeca.

Kntouesble cnosa:
PUHAHCOBbLIN KOHTPO/1b, aBTOMATM3ALUSA, KOPPYNLUOHHbIE PUCKU, NHOOPMALIMOHHbIE TEXHONOTUU,
NCKYCCTBEHHbIN MHTENNEKT, 6/10K4YeiH, 6obluMe AaHHble, NPO3PaYHOCTb, SKOHOMMYECKasA 6e30NacHOCTb.

MNpo6aembl TPagULMUOHHOIO PUHAHCOBOIO KOHTPOIA U KOPPYNLMOHHbIE PUCKU
B 6o/blUMHCTBE CTpaH C Pa3BMBAlOWLENCA PbIHOYHON 3KOHOMWMKOWM U CAOXMBLUENCA TPaaULMOHHOWN
cuctemort GMHaAHCOBOrO KOHTpOaA npeobnagaer npuHUMN nocneaytouero GopmMasM3oBaHHOIO KOHTPOAS,
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OPMEHTUPOBAHHOIO Ha NPOBEPKY cobnoaeHUa dopmasbHbIX MPaBuUA U MPouenyp, a He Ha AO0CTUXKeHue
peanbHbIX Pe3y/abTaToOB. TaKada CMCTeMa, HECMOTPA Ha CBOE HA3HAYEHMEe, XapaKTepusyeTca Le/blM pPAaaoM
CMUCTEMHbIX HEeAOCTaTKOB, KOTOPble HE TONbKO He MO3BOAAKT A0OUTbLCA LENeBbiX MOKasaTenen nonayyeHus
Had/1eXKallMx pesybTaToB, HO U CO34atoT 61aronpuATHYIO cpeay A1 BOSHUKHOBEHUSA U peannsaLmm pasinyHbIX
KOPPYNUMOHHbBIX PUCKOB, CPeaM KOTOPbIX 0coboe MecTO 3aHMMalT HoBelwwue GopMbl MpPaBOHapPYyLUEHWUN,
cBasaHHble ¢ MKT 1 npoTuB KoTopbix HanpasneH PegepanbHbiii 3akoH oT 01.04.2025r Ne41.[1]

AHanM3 NPaKTUKU CBUAOETENBbCTBYET O CYLLECTBOBAHMWM HECKO/bKMX (GyHAAMEHTaslbHbIX HeaoCTaTKoB
TPagMLMOHHOIO Noaxoaa K GUHAHCOBOMY KOHTPOJIHO:

1. MepeBec nocneayloLWEro KOHTPOAS Hag npeaBapuTesibHbiM M Tekywmm. OCHOBHOM  ynop
KOHTPOIMPYIOLWMX OPraHOB AEe/1aeTCA Ha NMPOBEPKY YKe COBepLUEHHbIX GUHAHCOBbLIX OMepaunii U OCBOEHHbIX
6104KeTHbIX CpeacTB. DTOT NPMHUMN "3aKpbIBatOWEro" KOHTPONSA PErncTpUMpyeT HapyLWeHMA NocT GakTym, T.e.
nocne TOro, Kak CpPeAcTBa Yy)Ke MoTpayeHbl M ywepb HaHeceH, M NpeTeHAEeHTbl Ha ero KoMMeHcauuto
obHapyKeHbl. U 3TO co3gaeT ycnosusas Ana "HU3KOM OTBETCTBEHHOCTU", Korga YMHOBHMK MOHMMAET, 4TO
NPOBEPKN BIOAMKETHBIX CPEeACTB CAy4aTbCa OyAyT OT CMAbl pPa3 B o4, YTO 3HAUYUTE/IbHO pPeXKe KPUMMUHAAbHbIX
"cxem", chokycmpoBaHHbIX Ha MKT, BO3HUKAIOWMX M peannsyemblix Yacamu, Ppa3BopaumnBatoLLMXCA U YXOAALUNX B
TEeHeBYIO CTOPOHY 3KOHOMMUKY, rae Ntoboe cneacrTemne ana HMx byaet 6HecnosiesHo.[9]

2. Hannune dopmanmama n opmeHTaLmMm Ha NPOLLECC, @ He Ha pe3y/ibTaT NPOBOAMMOTO KOHTPOA, KOraa
NnpoBepseTca NpPaBUAbHOCTL OGOPMNEHUS AOKYMEHTauMu, Haanuyme BCeX HeobxoAMMbIX noanucen u
cobntofeHNs NpoYnX pPernameHToB, a peanbHYyl NPOM3BOAMTENbHOCTD U 3D(EKTUBHOCTb MCMNONb30BaHMA
OCTaBAAIOT 3a NpeaesiaMmn KOHTPoAs. PaHO namn no3gHo 3To NPUMBOAMT K CO3L4aHMIO BUAMMOCTU NPaBUIbHOCTH
WUCNONHEHUSA HECMOTPA Ha TO, YTO B AENCTBUTENbHOCTU MOXKEM WMETb [eN0 C KOPPYMNUMOHHOW CXEMOM
(Hanpumep nNpoueaypbl OTKPbITbIX 3aKYMOK, KOTOPbIA 3aKynaltoT Mo 3aBbllleHHOW ueHe y adPpuanpoBaHHbIX
noctaBwuKoB). KnuyeBbIM WHCTPYMEHTOM NPOTUBOAENCTBUA 3TOMY MOSIBAEHMIO BbICTYNaeT Cco3gaHue
rocyapCTBEHHOM CUCTEMbI, KOTOPas CMOKET PUKCMPOBaTb, a B NEPCNeKTUBE, U aHaNN3NPOBaTb TOT UM UHOM
KOHTPO/1b, BbISIBAAA aBTOMAaTUYECKMN 3aKYMNKM 3@ HEOBOCHOBAHHO 3aBbILLEHHbIE LIEHbI, AAXKe eC/M B AOKYMEHTax
Bce byaeT caenaHo naeanbHo.

3. Hannume dpparmeHTapHOCTU U BEAOMCTBEHHOM Pa3obLeHHOCTH, Koraa GUHAHCOBbIM KOHTPO/b BEAETCA
pa3sHbimK opraHamu (CueTHan MNanata, KasHauyeincTBo, peBU3NOHHbIE KOMUCCUU, MPABOOXPaHUTE/IbHbIE OPraHbl),
KOTOpble B OO/bLWIMHCTBE CBOEM pPaboTaloT COBEPLIEHHO HEeCKoOopAMHMpOoBaHHO. OTcyTCcTBME enuHOM
nHdopMaLUMOoHHON Nnathopmbl U 06MEHa AaHHbIMM NPUBOAUT K Ay6AMPOBaHUIO NPOBEPOK B oaHOMN chepe U
OTCYTCTBUIO B APYrOW, YTO MO3BO/SIET HapyLWUTENssIM MCNONAb30BaTb TaK HasblBaemble "WMHGOPMALMOHHbIE
KapMaHbl" Mmexay BeLOMCTBAMM AN COKPbITUA MNPOTMBOMNPABHbIX CXeM. 3aKOH O roCy[apCTBEHHOM
MHOOPMALMOHHON CUCTEME NpeayCcMaTpPUBAET CO34aHWE eAMHOr0 U YHUBEPCaNIbHOrO XPaHWAULWA AaHHbIX,
[OCTYMHOIO BCEM KOHTPOJIMPYHIOLMM W NPABOOXPAHUTENIbHBIM OpraHam, 4YTO MO3BOAWUT JIMKBUAUPOBATbL W
0bOHapyKMBaTb C/MOMKHbIE MEXaHU3Mbl MEKBELOMCTBEHHbIX OTHOLIEHWI. MHTEpecHOW HOBUMHKOW CTaHOBMUTCA
cneupanbHaa OTBETCTBEHHOCTb 3a He3aKoHHoe Bo3gelcTBMe Ha anroputmbl MU, ucnonbsyolwmeca ans
pacnpegeneHuns 6104KeTHbIX CPeACTB U 3a co3gaHne GUKTUBHBIX LM POBbIX abCcoNtOTHO IeBbIX NOAPALOB.

4. HepocTaToK MNpPO3payHOCTM M OTYETHOCTU. YacTo KOHTpO/bHble nNpoueaypbl, WX pe3ynbTaTbl U
NPUMEHSieMble CaHKLIMKN 3aKPbITbl ANS LMPOKOKN 06LLECTBEHHOCTU W APYTMX rOCYAapPCTBEHHbIX OpraHoB. OTYeTbl
W pe3ynbTaTbl NPOBEPOK ABAAKTCA BHYTPEHHUMM SOKYMEHTaMU, 0OCYKAEHUIO HE NOoA/1eXKaT, a UX BbIBOAbl He
CTaHOBATCA NPeAMETOM LIMPOKOM 06LECTBEHHOW ANUCKYCCUMM. ITO NPAMOIN KOPPYMNLMOHHbIN PUCK, MOCKONbKY
OTKpPbIBAET NYTX AOrOBOPOB O Pe3y/ibTaTax NPOBEPOK U 3aMalMMBAHUSA BbIABNEHHbIX CEPbE3HbIX HaPYLUEHUNA.

5. HeBblcoKan KBaaMduKaumna n matepmasibHO-TEXHMYECKAA OCHALLEHHOCTb. B 060pOoHUTENbHbIX OpraHax
BCTpeYaeTcA HeJoCTaTOK KaapoB, CNOCOBHbIX BbIABAATb CNOMXKHbIe GUHAHCOBbIE MaxmMHaumMn. OHK He ycneBsatoT
BHEZPATb aArOPUTMbl aHaM3a BONbLINX AAHHbIX, UCKYCCTBEHHOMO MHTENNIEKTA M MPOrpaMMHbIe CUCTEMbI PUCK-
OPMEHTUPOBAHHOIO NIAHNPOBAHMA B PaboTy, UTO 3aTPYAHAET UCKAHOYEHME UBTULLHUX PACXOA0B 13 PUHAHCOBbLIX
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cxem. Ona peannsaummn 3akoHa 06fA3aTeNbHa UefeHanpaBieHHasa MnoAroTtoBuTenbHaa paboTa: obyueHue
COTPYAHWKOB TOTOBUTb (GUHAHCOBYIO [OKYMEHTAUMIO B HOBOM KOMMbIOTEPHOM BUAE, WCMNO/b30BaHWE
NMPOrHOCTUYECKOM aHANUTUKK, YMEHME HaxoamuTb uMdpoBble cneapl NpectynaeHuin. Mpu sTom BHegpeHue
CUCTEMbI He TOJIbKO MOMOMET NpefoTBpPaTUTb MaTepuanbHble NOTEPU, HO U MO3BOAMT cbepeyb AeHbMM Ha
CHUXXEHUM HeobOCHOBaHHbIX GYHKUMIA KOHTPO/IbHBIX MNOAPa3Ae/seHUiA, COCTaBAAKWME MO OLUEHKam
cneupnannctos oT 15% o 20% ot obuiero ob6bema nNpeaoTBpaLLeHHOoM Koppynunn.[8]

KoppynuMOHHbIE PUCKM, NOPOXKAAEMbIE CUCTEMHbBIMU NPOobBaemMamm

BolwenepeyncneHHble  nNpobaembl  He  NPOCTO  CHWMXKAT  3OGPEKTUBHOCTbL  KOHTPOAA,  OHMU
TPAHCOOPMUPYIOTCA B KOHKPETHble KOPPYMUMOHHbIE PWUCKWU, MHOTME M3 KOTOPbIX HamnpAMyt CBA3aHbl C
NCMNO/Ib30BaHNEM LUUPPOBLIX TEXHOIOTUIA.

e Yrpo3a CroBopa Mexay NpoBepalolMMM U NpoBepsemMbiMU. [NuTesnbHble, He MPo3payHble MPOBEPKU
OKa3bIBAlOTCA NPUTOAHbIM MECTOM A/1A OpraHu3aummM HepopMaibHbIX CBA3EN M KOPPYMNUMOHHBIX «CKAEEKY,
NocpeACcTBOM KOTOPbIX MOXHO A0OUTbCA 3aKPbITUA F1a3 Ha HEKOTOPbIE KPYMHble U cepbe3Hble HAapyLeHMA 3a
BO3HarpaskaeHue. B unppoBom mupe 3To HE3aMbIC/I0BATO NPEBPALLAETCA B CNELMANN3UPOBAHHYIO HAlaKEHHYHO
TEXHOJIOTUIO, KOTOPas MO3BOASET OTKAIOYUTL U3LENNE CUCTEMbI KOHTPOAA B Koge MHPOPMALMOHHON CUCTEMDI
nmMbo f06aBUTb U3MEHEHMA B €€ aNTOPUTMbI, 3aKPbIBAOLLME NYTb HAPYLLEHMUIO.

e PUCK KOHEYHbIX MpoBepoK. HeouyeBMAHble 30HbI OTBETCTBEHHOCTM MO3BO/IAIOT BOCMNO/1Ib30BATHCA
NpPOBEPAIOLLMMMN MHCTAHLMAMM B KAUECTBE KPbILIKK CNOcob0B Hef06pPOCOBECTHOM KOHKYPEHUUN UK AaBAEHMUSA
Ha busHec NyTém 3aBeeHNA NPOTMB HEB3/TIOOUBLLNX CYPOBbIX MPOBEPOK MO BCeEM GPOHTaM.

e PuUck npeBpalLeHns HeadpPeKTUBHBIX U KOPPYNLUMOHHbIX pacxodoB B oduumanbHble. Npobaema B Tom,
4YTo POKYC B OCHOBHOM CTAaBMTCA Ha MPABUIbHOCTU OPOPMIEHUA KAIOYEBLIX AOKYMEHTOB, @ HE Ha OLEHKe
pe3ynbTaToB NPOBOAUMBIX OMNEepaLUii, YTO GAaKTUYECKN CBOAMUT Ha HET peLleHUs, NPUBOAALLME K Cpe3y CpeacTB
13 BloAMKeTa M K 3aK/10UYEHMNIO BIOAMKETHBIX KOHTPAKTOB, HE pellalolmMx BaXKHOro geHexHoro sonpoca. Hosas
TEHAEHUMA - UCNONb30BaHWE nporpeccnBHo ob3aseawmnxca UKT ansa Toro, 4tobbl oduLManbHO nerannsosatb
nogobHble pacxodbl Yepes coBpemMeHHble UndpoBble MNAOWALKM U UHTEPHET-CEPBUCHI, KOTOPbIE MO3BOAIOT
obMaHOM co3/aBaTb M/IIO3MI0 NPOBEAEHMA YECTHOM U BECKOPbLICTHOM rPaHTOBOWM NpoLeaypbl.

e PasHornacusa Mexay BefOMCTBEHHbIM KOHTPOJIEM M OTCYTCTBME 0OMeHa MHbOpMaLMen mexay HUMM
co34aloT  HnaronpuATHOE OKPYXKeHWe p[AA  CO34aHMA  KOHKYPEHTOCNOCOOHOM KOPPYNUMOHHOW  ceTw,
GYHKUMOHMpPYIOLWEN Ha WMHTepece OTAEeNbHbIX Clabblix 3BEHbEB CUCTEMbl KOHTPOAS pPasHbIX BEAOMCTB.
CoBpemeHHble  "KOPPYNUMOHHbIe CceTU" aKTMBHO  WCMNOAL3YIOT  WWPPOBAHHbIE KaHa/lbl CBA3M MU
Kpuntorpaduyeckme MmeToapl B LLEASX COrNIacoBaHMA CBOUX AEWCTBUIM U UCKAIOYEHMA BO3MOMKHOCTU 06paTuTb Ha
HUX BHMMaHWeE, YTo TpebyeT HemegNeHHOro pPearMpoBaHUS UM UCMO/Ib30BaHUA CNeumnanbHOW NpPorpammHo-
TEXHUYECKoM 6a3bl MHPOPMALIMOHHOM CUCTEMbI rocyAapcTBa. TaKKe 3aKOH co3aaeT MPaBOBYIO OCHOBY AA
MeXAYyHapoAHOro coTpyaHMYecTBa B 6opbbe ¢ TpaHCrPaHUYHbIMU KUBEPKOPPYNLUOHHBIMU CXeEMaMM, BKAOYAA
CMEKHbIe MPOoLecchl, Hanpumep obmeH MHPopMaLMelt 0 HOBbIX popMax MOLIEHHNYECTBa.[6]

B cOOTBETCTBMM C MOKa3aHHbIMM PUCKAMMK, HEODXOAMMO BHEAPWUTb MepPbl MOLIArOBOro YCTPaHeHMUs
KOPPYNUMK, Yy4UTbIBAA NpPWM ITOM HOBble HanpasiaeHua umudposuaumu. [owarosas peannsauusa 3aKoHa
npesycmaTpmMBaeT Ha MNepBOM 3Tane co3gaHWe eauMHOro peecTpa KOPPYMNUMOHHbLIX PUCKOB, Ha BTOPOM
BHeApPEHNEe NMPOrHOCTUYECKOW aHANUTUKKM, Ha TPETbEM CTaAuMW NOJHOMAcWTabHoe (YHKUMOHMPOBAHME BCEX
moayneii TNC.

OOMH M3 Ba)KHEWLWMX MEeTOLAOB MPOTUBOLENCTBMA KOPPYNUMM — CO34aHME CUCTEM, B KOTOPbIX
rocyapCTBeHHble NpoLeaypbl NPOXOAAT MONHOCTbIO OTKPbLITO M Npo3payHo. Peub naet 06 naen peanmsaumm
npuHumna "umdposoro cnepa”, KoTopbi nNpeanonaraetT AOKYMEHTUPOBAHWE M 0OLWEe[oCTYNHOCTb KaXKaoro
OEeNCTBUA FOCCNYMKALWEro. B 31eKTPOHHbIX CMCTEMAX HOBOTO MOKOAEHWA AOKYMEHTUPYHOTCA BCe AencTBMA C
OOKYMEHTaMM U NPOBOAMTCA aHa/M3 NoBeAEeHNA TOCYHMHOBHMKOB. Hanpumep, aBToMaTM3MpPOBaHHasA NpoBepKa
BPEMEHU Ha NPUHATUE PELLEHN, CTENEHM CBOEBPEMEHHOCTU PACCMOTPEHMA 3aABNEHNIN, €4MHCTBA MApLLPYTOB
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COrNacoBaHWA, MO3BONAET BbIABUTb OTK/JOHEHWA, KOTOpble MOTyT CBMAETE/NbCTBOBATb O MPUMEHEHUU
KOPPYMNUMOHHbIX cXem. Mpn 3TOM BaXKHO, YTO AAHHbIN NOAX0A, CO34aET NMOCTOAHHYHO U HECENIEKTUBHYIO MPOBEPKY,
KOr4a NpoBeEPAETCA He OTAEeNbHbIN TFOCYAapPCTBEHHbIN CAYXKAWMK, @ BCA CUMCTEMA MPUHATUA pelleHuid. B
OoTHoWweHun 41-03, «undpoBoi cnes» CTaHOBUTCA FNABHbIM UCTOMHUKOM LAHHbIX FOCYAAaPCTBEHHOM CUCTEMBI,
KOTOpasa aBTOMATMYECKMM OOpPa3soM COCTaBASET PENTMHI MOPOYHOCTU KayKAOro TFOCC/AYMKALLEero W Kaxkaow
npoueaypsbl.[1] Ocoboe BHMMaHWE B 3aKOHE yAeNeHo 3awuTe npaB A40H6pOoCOBECTHOrO YYacTHUKA — BBEAEHO
06)KanoBaHMe aBTOMATUYECKUN FreHepUpPyeMbIX YBELOMIEHUI CUCTEMbI U NPOLEAYPbI HE3aBUCUMOI 3KCNEepPTU3bl
CMOPHbIX CNy4YaEeB.

Ewe ogHMM BaKHbIM METOAOM BbICTYMAaeT ajAropuTMM3auMa aaMUHUCTPATUBHBIX npoueccoB. CyTb
noaxona 3aKAtOYaeTCs B BO3SMOXHOM WCKOYMEHMM YenoBeyvyeckoro ¢akTopa Ha 3Tane MNPUHATUA peLleHus.
BHeapeHMe 3KCMepTHbIX CUCTEM, aTOPUTMOB MWCKYCCTBEHHOTO MWHTE//IeKTa ANA MPOBEPKM 3afB/IEHUN,
pacnpegeneHua GLOAMKETHbIX CPeACTB, NPOBEAEHMA KOHKYPCHbIX Npoueayp Mo3BosAeT nepeBecTu npouecc
NPUHATUA peleHna B NJIOCKOCTb GOPManbHbIX KpuTepues. TaK, HanpuMmep, CUCTEMbl aBTOMATU3NPOBAHHOTO
pacnpeaeneHma rocyAapCTBEHHbIX Cybcuanii Ha OCHOBE OObEKTUBHbIX NMOKa3aTesieln UCKIYaoT BEPOATHOCTHU
no66MpoBaHNA MHTEPECOB OTAENbHbIX Nonyvateneit. CneayeT OTMETUTb, YTO NOAOOHbIE CUCTEMbI HE MPOCTO
aBTOMATU3MPYIOT CYLLECTBYIOLLME NPOLLECCHI, OHU TPebYOT PyHAAMEHTAIbHOW NEePeCcTPOikM U dopmanunsaumu,
yto camo no cebe BbIpblBAET KOPPYNUWMOHHbIE nas3eiku. [6] Mpu 3TOM oOcCTaeTca OTKPOBEHHbLIM BOMPOC
HaZEXHOCTK, 6e30NacHOCTU U HEU3IMEHHOCTM CaMMX aNrOPUTMOB, TAaK KaK WX B3/IOM MAWM MaHUNynaLMA
CTaHOBUTCSA HOBbIM BbICOKOTEXHO/IOTMYHbIM PUCKOM. ITO B CBOIO oYepesb CTaBUT NOJ COMHEHUE BO3MOXKHOCTb
peanunsauumn OaHHOTO MeToAa U BeZeT K HEeBO3MOMKHOCTM MOJIHOTO OTCYTCTBMA Y4acTUs Ye/IOBEKa B 3TOM
npotecce.

OcobeHHO Ba*KHbIM ABNAETCA UCMOJ/Ib30BAHWE TEXHOIOMMIN aHanm3a Big Data gna o6HapyKeHUA CNOXKHbIX
KOPPYMNUMOHHbIX cxeM. COBpeMeHHble aHanuTuYeckne naaTGopmbl NO3BONAKOT 06pabaTbiBaTb OrPOMHbIE
MacCCMBbI CTPYKTYPUPOBAHHbIX U HECTPYKTYPUPOBAHHbIX AAHHbIX C PA3/IMYHbIX UCTOYHUKOB - FOCYAaPCTBEHHbIX
peecTpoB, cuctem GUHAHCOBOrO MOHMUTOPWUHTA, AaHHbIX O TPaH3aKUUAX. ANTOPUTMbI MaLUMHHOTO 0ByYeHus c
JIETKOCTbIO HaXxoA4AT CKPbITbie B3aMMOCBA3M MeXAy YYaCTHMKAaMM KOPPYMLMOHHBIX CXeM, aHanu3MpyloT
noBegeHYecKMe MaTTepHbl, CTPOAT MPOrHOCTUYECKME MOLENAN KOPPYNUMOHHBLIX pUCKOB.[7] Hanpumep, npwu
BbINOJIHEHUM aHaNM3a LAHHbIX TOCYAAPCTBEHHbIX 3aKYMOK BO3MOXHO Pacrno3HaTb MPM3HAKW KapTeabHOro
CroBopa, B TO BPEMS KaK KOMMNEKCHasA OLeHKa MHbOopMaLMM No [0X04aM AO/MKHOCTHLIX /UL, U CBA3AM C
B6AN3KUMM IOABMM C AaHHBIMM O TOCYAaPCTBEHHbIX KOHTPAKTaX No3Bo/IAET UCCNeA0BaTb KOHGNKTbI UHTEPECOB.
Co3pnaBaemasl B COOTBETCTBMWU C 3aKOHOAATENbCTBOM FOCY[ApPCTBEHHass MHPOPMALMOHHAA cucTema CTaHeT
LEHTPaNbHbIM CTEPXKHEM A1 HAKOMNEHUA M aHanu3a AaHHbIX MMEHHO TaKoro poga, obecneynsas nopagok u
KOHTPO/Ib NO BCEM LeMNOYKEe PaAcXofoBaHMA BloaKeTHbIX cpeacTs. Mo cyTi, peyb MAET He O rocyAapCTBEHHOWM
MHOOPMAUMOHHON CUCTEME /iMWb KakK 006 060C061EeHHOM KOHCTPYKUMM, @ O COBOKYMHOCTU NPaBW/IbHO
OpPraHM30BaHHbIX CUCTEM, OCYLLECTBAAIOLLUX NEPEKPECTHbIN MOHUTOPUHT. B uTore nosy4yaercsa To, YTo MHoOrmne
KAANM MHOTO 1€T U UMEHHO TO, YTO AEeNaeT 3aKOH O LM(PPOBOM KOHTPO/IE C MONPABKamM K 3akoHonpoekTty "0
rocy4apcTBeHHOM WHPOPMALMOHHON cucTeme". B  3aKOHE He TO/MbKO MOAPa3ymMeBaeTcA Co3faHue
MHPOPMALMOHHOMN CUCTEMbI - COPTUPOBOYHOM MaLLIMHbI ANA COBPaHHbIX AaHHbIX, HO U arperaTopa pas/nyHbIX
[OaHHbIX KaK 0 LeHax, TaK 1, YTO BaXKHEee, 0 /itoanX. B 3aKoHe Kak HUKOr4a MOYKHO YBUAETb HE MPOCTO MEXAHU3Mbl
06paboTKM TabANYHBIX AaHHbIX, @ AaXKe 4TO0-To Honbliee. Beab NPOEKT 3aKOHa HaMOJIHEH AOMNO/HUTEbHbIMM
HOPMaTMBHO-NPaBOBLIMW aKTaMW, 06ecrneymBatloLLMMM MHTErPaLLMIO B AaHHbIE CUCTEMbI HE TOJIbKO AaHHbIX, HO
1 3aKOHOB.[8]

MoTeHUMaNbHO MNEepCcrnekTUBHON TEXHONOIMYecKon cdepoilt ABNAETCA YCTPOMCTBO B KOPPYMLMOHHbIE
cbepbl TexHosormit 6a0K4YenH. HenoacygHoOCTb OyxranTepckux 3anuceir B 610KYeHe NPUHLUNMANBHO
yBe/IMYMBAET AoBepue K oduLManbHbIM peecTpam 1 oduumanbHbimM Npouenypam. CUCTEMa CMapPT-KOHTPAKTOB B
CUCTEME TOCYAAPCTBEHHbIX 3aKYMOK MO3BOJIAET OTC/IEXKMBATL YYET BHEAPEHUA KOHTPaKTa Npu cpabaTbiBaHUK
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onpeaeneHHbIX YCI0BUIM, BHE BAUAHUA Ha MEXAHU3M MOLLUEHHUYECKOW noanenkn. CeepxTekyune 6J0KYenH-
nnatdopmbl 4NA perucTpaunm cobCTBEHHOCTU, INLEH3MPOBaHMA BU3Heca, KagacTpoBomn cyKbbl obecneymBsatoT
NPUHUMNNANbHYO HE3bI6NEMOCTb M NPO3PAYHOCTb MHGOPMALMM B HUX, YTO 3HAUUTENIbHO CHUMXKAET B 3TUX chepax
PUCKM  KOPPYMUMOHHOM MpPeTeHsun. 3TU CcepBUCbl CNOCOBHbI ObiTb AOMNOJIHEHbI B FOCYAAPCTBEHHOWM
MHGOPMAUMOHHOMN MHPPACTPYKTYPE, KaK HEM3MEHHAA N MHPOPMALMOHHAA CYLLHOCTb B MEPBUYHbIX Ha3ax.

OTAaenbHOro BHMMaHMA 3aciyKMBaeT npouecc GopmMUPOBaAHUA CUCTEMbI OBLLECTBEHHOTO KOHTPOAS,
OnupaloWwenca Ha  MCNoab3oBaHMe  WMHPOPMALMOHHO-KOMMYHUKALMOHHbBIX  TexHonoruih. [lossneHue
WMHTEPAKTUBHbIX TMJIOWAAOK, CNeunannsnmpoBaHHbIX MOOWIbHBIX NPWIOXKEHWUH, Beb-nopTasoB MO3BONAET
npueaeyb rpaxkaaHckoe obLLecTBO M BU3HeC B NpoLecc NPpoTMBOAENCTBMA Koppynumn. Kpome Toro nogobHble
CTPYKTYpPbl NpeanaratoT He TONbKO ObICTPY BO3MOMHOCTb COOBOLEHMA O KOPPYMNUMOHHBIX COBbITUAX, HO U
obecneunBaloT Uenble MexaHM3Mbl OOLLECTBEHHOrO MOHWUTOPUHIA AR BbINOJAHEHWA TOCYAAPCTBEHHbLIMM
opraHamu Heob6xoanMbIX GYHKLMIA. Kak npumMmep MOXKHO NPMBECTM NAATPOPMY KOHTPO/IA 3@ KAYECTBOM FOCYCAyT,
cucTeEMbl NYOBANYHON OLEHKM PEryMpytowero BO3AEUCTBUA, MHCTPYMEHTbl FPaKAaHCKOro KONJEKTUBHOIO
ayamTa pacxogoB. Bce 3T mexaHusmbl camu no cebe dopmupyroT cpesy NOAOTYETHOCTM BAACTU. 3aKOH O
NpPOTUBOAENCTBUN Koppynumn ¢ ucnono3osaHnem WKT npeactaBnser cobo HOPMATUBHYHO OCHOBY ANA
BHEeAPEHUA NOAOOGHbIX TPAKAAHCKMX NOACUCTEM B OOULMANBHYIO CUCTEMY KOHTpPOAA obecneumBas 3almTy
OaHHbIX M 06paTHYIO CBA3b MO pe3y/bTaTamM PacCMOTPeHUs obpalueHuit. [5]

Opyrum BaxKHbIM METOLOM MPOTUBOLEMCTBUA ABNAETCA CO34aHME KOMMNEKCHbIX CUCTEM YyMpaBiaeHuUsA
KOPPYMUNOHHbIMU PUCKaMM, MHTETPUPYIOLLUX Pa3/iMyHble pelleHnn B chepe MHPOPMALMOHHO- KOTHUTUBHbIX
TexHosornii, undposbix naatbopm, o0b6paboTKM M aHanu3a AaHHbIX. [pumepom umdpoBoit naatdopmbl
yrnpaBaeHUsa pUCKaMm ABNSAETCS OOHApYKeHUe 1 NpodUNaKTUKA KOPPYNLMM, BKAOYatOWas B cebs HakonieHne
M aHaAuM3 C MCNONb30BaHMEM aNrOPUTMOB WMCKYCCTBEHHOIO WHTENNEKTa MHPOPMaLMU U3  Pa3/UYHbIX
WUCTOYHMKOB. TaK peanusyemblie CUCTEMbl MO3BOJMIAIOT NEPENTM K NpenoTBpalleHuto Koppynuumu. EamHas
MHOOPMAUMOHHAA CUCTEMA, ONpeaeNeHHas BbILWEYNOMAHYTbIM 3aKOHOM, W SBAAETCA KOMMJIEKCHOWM
nnaTGopMon ynpaBieHUA PUCKAMM, COBOKYMHOCTbIO BCEX PACCMOTPEHHbIX Bbille METOAO0B M TEXHUYECKUX
peLueHuni.

OpHako He Bcergda SPPeKTMBHOCTb  MCMNO/b30BAHMA  WMHPOPMALMOHHBIX  TEXHONOTMI B
AHTUKOPPYNLMOHHON 06/1aCTM MOXKET MOMOYb PELLEHMIO MHOXECTBY METOA00rNYecKMX Npobaem peanmnsaumm
W pacnpocTpaHeHna MHOOPMALMOHHBIX PELIEHUN aHTUKOPPYNLMOHHOFO Xapaktepa. OAHON U3 BarKHEMLIMX
ABnseTcs obecneyeHne KayecTBa BXOAHOIO MOTOKA AAHHbLIX B CMCTEMbI. [TpMyeM CyLLECTBYET He TONbKO PUCK
"cmewteHma" Koppynunmn B meHee UMOPOBU3NPOBAHHbIE 061ACTUN, HO U PUCK YTPATbl CTaPbIX TEXHONOMMYECKUX
NPENMYLLECTB KOPPYMNLMOHEPAMM, 3 TaKKe Ype3mMepHOro aBaeHusa B HanpaBaeHUU UHGOPMATMIMPOBAHHOM
60pbbbl, KOTOPAasas B KOHEYHOM WTOre MOXKET CamMa OKa3aTbCA HOBbIM MJIKOCOM /18 BbICOKOTEXHO/IOMMYHbIX
KOPPYMMMPOBaHHbIX NpectynaeHuii. Ele oauH HenpocToi Bbi3oB NpumeHeHusa UT B 6bopbbe ¢ kKoppynuuen —
37O, KaK BMpo4YeMm, 1 Be3ae, obecneyeHne rocysapcTseHHoOM KnbepbesonacHOCTU. TaK Kak OHa CaMa MOXKET CTaTb
banKalilen MULWEHbID AO1A  BbICOKOTEXHOJ/IOTMYHOIO  KOPPYMMNMPOBAHHOIO npectynieHusa. [lostomy
npumeHeHne WUT-meTopoB 60pbbbl € Koppynuuen  AOMKHO  CONPOBOXAATLCA  HEOOXOAMMbIMU
WMHCTUTYUMOHANbHbIMM TpaHCOOPMaLMAMM M NOCTOAHHBIM NMOUCKOM HoJiee coBepLUEHHbIX.[4]

Co3paHue rocypapcTBEHHOW WMHPOPMAULMOHHOW CUCTEMbBI MPOTUBOAENCTBMA MNpPaBOHApPYyWEHUAM C
npumeHeHnem WKT cywecTBEHHO MNOBbLICUT PE3y/NbTAaTUBHOCTb  KOHTPOAA, 3HAYUTEbHO YMEHbLUUT
KOPPYMUMOHHbIE PUCKM WM pacliMpUT OXBaT MPoBepOoK.[5] MpUHUMN MPOAKTUBHOIO KOHTPONSA peanunsyetcs
bnarofapa Tako MHGOPMALMOHHON CUCTEME, MO3BONAIOLLEN BbISBNATL PUCKMU 3a61aroBPeMEHHO, TO €CTb 40
TOro, Kak MpaBoOHapyLleHWe NPOU3OMAET, a TaKkKe obecneynmsBaTb CKBO3HOE B3aMMOAENCTBME MEXKAY BCEeMMU
KOHTPONUPYHOLMMM OpraHamn. B skoHoMMYecKOom nnaHe 3$deKT OT NPUMEHEHUSA 3TON CUCTEMbI HE TOJIbKO
06YCNOBNEH NPAMbIM COKPALLLEHMEM KOPPYMNUMOHHbIX MOTEPb, HO M CUHEPTUEN 3a CYET BbIXOAA HA INKBUAALMIO
1 GYHKLUNIM, a TaKKe NOMCK HOBbIX U Hanbosiee pUCKOBAHHbIX HanpaB/eHNN pacxofoBaHMaA pecypcos.[10]
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MpeBocxoAcTBO LUMGPOBOro KOHTPOIA NO Pas3/IMYHbIM NAapameTpPamM UANKOCTPUPYET Caeaytolan Tabamua:

MapameTtp TpaAWLMOHHbIV KOHTPOb Lindposoit KoHTpOb
MoKpbITWE onepauuit 5-10% Lo 100%
TOYHOCTb BbIABNEHUA Huskas [0 99,5%
CKopocTb 06paboTkK MepaneHHaa Bbicokas
YpoBeHb KOPPYNLUUOHHbIX PUCKOB Bbicokuit CHUKeHHbI Ha 40-60%

B pesynbTaTe npouecca umoposm3aumm GUHAHCOBOM AMUCLMNANHBI CKNAAbIiBaeTca 6asa A1A 3BOAOLUN
camon  meTogonormm  GUHAHCOBOTO  YNpPaB/AEHWA, KOTOPAA CTAHOBMUTCA  HACTONbKO  MPO3pavyHoOmn,
NPOM3BOAUTENBHON U aHTUKOPPYMNUMOHHO-YCTOMYMBOM, YTO WMHULMUPYETCA CBOEr0 poAa CUHEpPreTUyecKkui
3¢ deKT, KOTOPbI MOBbILWAET KavyecTBO PUHAHCOBOIO KOHTPOAA M MNO3BOASET B LOJATOCPOYHOM NEPCNEKTUBE
YKpenuTb SKOHOMMUYECKY0 6e@30NacHOCTb rocyAapcTea U busHeca, co3aBas apXUTEKTYPHO-CTPYKTYPHOE NoJe, B
KOTOpOM f[06pOCOBECTHOE MNOBEAEHWE CTAHOBMTCA 3SKOHOMMYECKM LLeNecoobpasHbiM, a KOppynUMOHHble

NPaKTUKN - SKOHOMUYECKUN HEBLITOAHbIMN U PUCKOBAHHbIMMW.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:

1. ®epepanvHbit 3aKoH oT 01.04.2025 Ne 41-$3 "O co3gaHuMm rocyaapCcTBEHHON MHPOPMALMOHHOM CUCTEMDI
NPOTUBOAENCTBMA  MPABOHAPYLUEHMAM, COBEpPLIaeMbIM C  MCNO/Ab30BaHMEM  WUHOOPMAUMOHHbLIX ¥
KOMMYHMKaLMOHHbIX TEXHONOTUI, N O BHECEHUM U3MEHEHUI B OTAE/bHbIE 3aKOHOAATE/IbHbIE aKTbl Poccuiickomn
depepaunn
2. YkasMpesumaeHTa Poccuitckoin Pegepaumm ot 16.08.2021 Ne 478"0 HaumoHanbHOM NiaHe NpoTUBOAENCTBUS
Koppynuuun Ha 2021 - 2024 rogpl" — 3akpenaseTr Heob6Xo4MMOCTb BHeAPEHUA LUMPPOBbIX TEXHONOMMN M aHaNM3a
601bLIMX AAHHBIX 419 BbISBAEHUA KOPPYNUNOHHbLIX PUCKOB.
3. YkKas MNpe3snaeHTa Poccuinckont deaepaumm ot 09.05.2017 Ne 203"0 CrpaTternm pa3Butma MHGOPMaLMOHHOIO
obuwectea B Poccuinckoit ®Pepepaumm Ha 2017 - 2030 roabl"— Co3gaeT KOHLENTyanbHble OCHOBbI AAA
TpaHchOpMaUMM  FOCYLAPCTBEHHOrO ynpaBneHUs ¢ ucnonb3oBaHnem WKT, 4yto ABnsetca cpepoint ans
peanm3aunm KoppynUMOHHbIX Mep
4. Tyces B.N. Uudposusauma cuctembl BHYTPEHHETO KOHTPOAA Kak ¢aktop obecneyeHua ¢GUHAHCOBOM
6e3onacHocTM opraHusauuun // CoBpemeHHble TexHonormn ynpasnaeHus. 2023. Ne 4(104). [DNeKTPOHHbIM
pecypc]. URL: https://sovman.ru/article/10425/ (nata o6pauweHus: 08.11.2025)
5. Be3BuKoHHas, E.B. Undposble TeXHONOMMKN B NPOTMBOAENCTBUN KOPPYNLMK B OpraHax ny6anyHol snactm /
E.B. Be3ssukoHHaa, A.A. CaskuH // TeHeBasa sKkoHoMuKa. — 2024. — T. 8, Ne 2. — C. 195-206. — DOI
10.18334/tek.8.2.121323
6. K. C. Llenenesa WCMNO/Ib3OBAHUE B/IOKYEMHA W CMAPT-KOHTPAKTOB /1A MOBbILIEHNA
NPO3PAYHOCTM U BOPbBEbI C KOPPYMUWMEN B CUCTEME TOCYAAPCTBEHHbIX 3AKYMNOK // dKoHOMMKa K
6u13Hec: Teopua 1 nNpakTunka. 2025. Ne6 (124). URL: https://cyberleninka.ru/article/n/ispolzovanie-blokcheyna-i-
smart-kontraktov-dlya-povysheniya-prozrachnosti-i-borby-s-korruptsiey-v-sisteme-gosudarstvennyh-zakupok
(naTa obpaweHus: 05.11.2025).
7. ®epepanbHbiii 3akoH oT 05.04.2013 N 44-93
8. [oknag BcemnpHoro 6aHKa "Liudposoe npasutenbctso 2.0: Mepcnektusbl gns Poccun™ (2023). — CoaepuT
MEXAYHApPOOHbIA B3rNa4 Ha MPAKTUKM UMOPOBM3AUMM  TOCY[APCTBEHHONO YNPaBAEHUA U CHUMKEHMS
KOPPYMNUNOHHbIX PUCKOB.

© Mewepnakosa K.E., PapHuesa P.T., Kannarosa A.X., 2026
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YAK 33
MyxammeTtrynbies A.
CrypeHnt
MorpaHUYHbIA MHCTUTYT TypKMeHUCTaHa
r. Awxabaa, TypKMeHUCTaH

COBPEMEHHbIE PELUEHUA 3KOJTIOTMYECKUX NMPOBJIEM

AHHOTauuA

B cTtaTbe paccmaTpuBatoTCA COBPEMEHHbIE 3KOJIOrMYeckne npobiembl U OCHOBHbIE NMYTU UX PeLleHus B
ycnosusax rnobanmsaumm M HaydyHO-TEXHUYECKOro nporpecca. AHaNM3UPYIOTCA MHHOBALMOHHbIE TEXHOJIOTUN,
rocyapcTBeHHas 3K00rMYecKas NoJIMTUKa, pa3BUTUE BO3OOHOBASEMbIX UCTOYHUKOB 3HEPTUU U POb 0bLLecTBa
B obecneyeHnn yctoumsoro passutusa. Ocoboe BHMUMaHKUE yaenaeTcs HeobXxoAMMOCTM KOMMIEKCHOMO noaxoaa
K PELIEHUNIO 3KOIOTMYECKMX NPOobemM Ha HaUWMOHA/IbHOM M MeXKAYHapOAHOM YPOBHSAX.

KnioueBble cnosa:
3KO/I0TUs, SKONOTMYECKME NPOBAEMbI, YCTONYMBOE Pa3BUTUE, BOSOOHOBISEMbIE UCTOYHUKN SHEPTUU,
OXpaHa OKPYrKaoLLEN Cpeabl, SKONOTMYECKME TEXHOIOTUN.

B XXI Beke aKosormyeckue npobnembl npuobpenn rnobasbHbIM XapakKTep U CTaau OAHON U3 CaMbiX
aKTyasibHbIX 33434 COBPEMEHHOCTU. 3arpsA3HeHMEe OKpYKalolein cpedbl, U3AMEHEHWEe KAMmaTa, UCTOoLeHue
NPUPOAHbIX PecypcoB M yTpata 6uopasHoobpasmMa OKasblBalOT Cepbe3HOe BAMAHME Ha KayecTBO KU3HU
YyesloBEKa M YCTOMUYMBOCTb Pa3BUTUA obLlecTBa.

CoBpeMeHHOEe WMHAYCTPUANbHOE Pa3BUTUE, POCT HACeNeHUs U yBe/iMYeHue NoTpebneHna npupogHbIX
pecypcoB YCUAUBAIOT Harpy3Ky Ha SKOCUCTEMbI NaaHeTbl. B cBA3M C 3TMM BO3HMKaeT HEO6X0AMMOCTb MOMCKa U
BHeApeHUA 3PPEKTUBHBIX U AOATOCPOYHbIX PELLEHWNI SKONOTMYECKMX NPobaem, OCHOBAHHbIX Ha AOCTUMKEHUAX
HaAYKW, TEXHOIOTUIA U MeXKAYHapOAHOro COTpyAHNYECTBa.

Llenb AaHHOM cTaTby — PacCMOTPETb OCHOBHbIE COBPEMEHHble pelleHMA 3KONOTMYeckux npobaem m
onpeaenuTb UX 3HaYeHue s YCTOMYMBOro pa3BUTUA Ye0BEeYEeCTBa.

OcCHOBHble 3Konornyeckune nNpobiembl COBPEMEHHOCTU

K uncny Hanbonee ocTpbIX 3KONOTUYECKUX NPoBieM OTHOCATCA 3arpAsHeHne atmocdepbl, BOAbI U NOYBbI,
rnobanbHoOe noTenseHne, BbipybKa 1eCOB M COKpaLLeHNEe BUONOrMYecKoro pasHoobpasus. 3arpasHeHMe BO3ayXa
BpeAHbIMM BblIOpOCaMM NPOMbILWIEHHbIX NPEANPUATU U TpaHCNopTa MNPMBOAMT K YXYALIEHWUIO 340POBbSA
HacefleHUA U U3MEHEHUIO KAMMAaTUYECKUX YCI0BMIA.

MN3meHeHMe KAMMaTa, Bbi3BaHHOE YBE/NMYEHMEM KOHLEHTpauuM NapHUKOBLIX rasos, NPUBOAMT K
YYaLLLEHMIO 3KCTPEMasbHbIX MOrOAHbIX ABMEHUM, TasHUIO NeAHUKOB M NOBbIWEHUIO YPOBHA MUPOBOrO OKeaHa.
Kpome TOro, HepauuoHanbHOe WCMOAb30BaHWE MPUPOAHbLIX PECYPCOB CMOCOBCTBYET MX WCTOLLEHUIO W©
HapyLleHu o NpupoaHoro banaHca.

PeweHne 3tux npobnem TpebyeT KOMMNEKCHOrO MOAXOAa, BK/OYAIOWEro TeXHO0rnYecKue,
3KOHOMMYECKMNE U CoLMasibHblE MEpbI.

MHHOBALUMOHHbIE TEXHONOTMW B PeLeHUM SKONOTMUYECKUX npobiem

OOHUM U3 BaKHEMIIMX COBPEMEHHbIX PELIeHMIA 3KOIOrMYeckux npobiem sBAAeTcA BHeApeHue
WHHOBALIMOHHbIX M 3KONOTMUYECKN YUCTbIX TEXHOAOrMI. Mcnoib3oBaHMe BO306HOBASEMbIX MCTOUHUKOB SHEPruu,
TaKUX KaK COJIHeYHas, BETpoBaA M MMAPO3HEeprua, No3BONSAET CHU3UTb 3aBUCMMOCTb OT MCKOMaeMbIX BMAOB
TOMN/INBA U COKPATUTb BbIBPOCHI Yr1EKUCAOro rasa.

Pa3BuTMe TexHoNOrnin nepepaboTKM OTXOA0B M MEPexos K LUPKYAAPHON 3KOHOMMUKe cnocobcTsyloT
COKpaLLeHUo obbema mycopa 1 bosee pauMoHaNbHOMY UCMNOJIb30BaHUIO pecypcoB. CoBpeMeHHbIe OYUCTHbIe
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COOPYXKEHUA U GUNbTPALNOHHbBIE CUCTEMBI MO3BOIAIOT 3HAYUTE/IbHO YMEHbLUWUTb YPOBEHb 3arpA3HEHMA BOAbI U
BO34yXa.

Kpome TOro, umepposble TEXHONOIMU U UCKYCCTBEHHbIA MHTEANEKT MPUMEHAIOTCA A8 MOHUTOPUHIA
COCTOSIHUA OKpYyXKatoLel cpesbl U NPOrHO3MPOBAHUSA SKOOTMHYECKUX PUCKOB.

Ponb rocypapctea v MeXKAyHApOAHOIo COTPYAHNYECTBA

locyfapcTBEHHAA 9KONOrMYECcKan NOIMTUKA UTPAET KNHOYEBYIO POJIb B PELLUEHUN IKONIOTUYECKUX Npobaem.
MPUHATME SKONOTUYECKNX 3aKOHOB, CTAHAAPTOB M HOPM HAMpPAB/IEHO Ha OrpPaHUYEeHUEe BPeAHOro BO3AeNCTBUA
XO3AMCTBEHHOM AeATEe/IbHOCTU Ha OKPYXKatoLLyto cpeay.

MexayHapoLHOe COTPYAHNYECTBO TaKKe uMeeT 60/bLoe 3HaUYeHNE, MOCKOIbKY MHOTME 3KOI0rMYecKkue
npobsembl HOCAT TPAHCrPaHWUUHbLIA XapakTep. MexayHapoaHble CcorfaweHna, Takue Kak [Mapukckoe
cornaweHue no KAMMaTy, HanpasaeHbl HA KOOPAUHAUMIO YCUAUIA rocyfapcTs B 6bopbbe ¢ U3meHeHMeM KanmaTa
N OXpPaHe OKpY:KatoLLel cpeabl.

JbdeKTMBHAA peanmsauma  3KONOTMYECKMX MPOrpamMmMm BO3MOXKHA TONbKO MpPU  B3aMMOAENCTBUM
rocygapcrea, busHeca u obuiecTsa.

3KosiorMyeckoe co3HaHWe U poab obLiecTsa

BaXKHbIM (GAKTOPOM peLleHna 3KONOMMYECKUX Mpobaem sBaseTcA GOPMMPOBAHME 3SKOIOMMYECKOrO
CO3HAHWA HaceneHus. IKoJorMyeckoe o06pasoBaHWe U MNPOCBELLEHME CMOCOBCTBYIOT OTBETCTBEHHOMY
OTHOLLUEHMIO NtoAEN K NPUPOAE U pecypcam.

CopTMpoBKa OTX040B, COKpalleHMe noTpebneHWs NnacTuKa, sHeprocbeperkeHMe M UCNONb3OBaHME
3KoJsiornyeckn 6e3onacHbIX TOBApPOB — 3TO NPMMEpPbI NOBCEAHEBHbIX AENCTBUIN, KOTOPbIE BHOCAT BK/1aZ, B OXPaHy
OKpy»Katowen cpeabl. AKTUBHOE yYacThe obLecTBa B 3KONOMMYECKUX MHULMATUBAX ycuamsaeT 3dGEeKTUBHOCTb
roCyZapCTBEHHbIX U MEXAYHapOAHbIX NPOrpamm.

CoBpemeHHble aKkonornyeckme npobaemol TPebYOT CPOUHbIX U 3PPEKTUBHbBIX peleHnin. Ucnonb3oBaHme
WHHOBALMOHHBIX TEXHONOTNIM, Pa3BUTUE BO30OHOBASEMOW SHEPreTUKW, COBEPLUEHCTBOBAHME 3KOOMMYECKOW
NOMTUKM U MOBbILWEHME 3KOJIOTMYECKOM Ky/abTypbl 0OLEecTBa ABAAIOTCA KAHOYEBbIMM HanpaBAeHUAMM
YCTOMYMBOrO Pa3BUTHKA.

CNMCOK UCNONb30BaHHOI INTEepaTypbl:

1. Mowucees H.H. dkonorua yenoseyectsa. — M.: Monogas reapaua, 2018.
2. Tvpycos 3.B. 9konorua n yctonumsoe passutme. — M.: lOpaiiT, 2020.
3. [OanHunos-AaHunbaH B.1. dkonormyeckas 6esonacHocTb. — M.: IKoHOMMKa, 2019.
© MyxammeTrynbles A., 2026

YAK 33
Xannbies L.
Crapwwuit npenoaasaTenb, HauMOHANbHbIN MHCTUTYT cNopTa U Typuama TypKMeHMCTaHa
r. Awuxabaa, TypKMeHUCTaH

POJ1b HEPBHOM CUCTEMbI B CNOPTUBHOW ®U3NONOTNKU

AHHOTauuA
B faHHOM CcTaTbe paccMaTpMBAETCA POJib HEPBHOM CUCTEMbI B CMOPTUBHOMN GU3MONOTUU U €€ 3HaYeHWe B
obecneyeHnn GU3NYECKON aKTMBHOCTU YenoBeka. OnucbiBatoTcs QYHKUUKM LEHTPanbHOM U nepudepmnyeckomn
HEPBHOM CUCTEMbI, MEXAHU3MbI PEFYNALUN ABUKEHUIN, KOOPAMHALMKM U aganTaumm OpraHn3ma K Gpusnyecknm
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Harpyskam. Ocoboe BHMMaHMe yaenseTca BAUAHUIO TPEHWPOBOYHOIO MPOLLECCa Ha HEepPBHY cUCTeMy
CMOPTCMEHOB, A TaKXKe BOMNPOCaM YTOMJIEHMSA U BOCCTAHOB/IEHUA.
Kntouesble cnosa:
HepBHaA cUCTeMa, CNopPTUBHAA Gusnonorusa, Gnsnyeckasa Harpyska, KoopanHauma
ABWXEHUN, aganTaumns, yTomneHume.

CnoptuBHasa ¢u3mMonorma msydyaeT 3aKOHOMEPHOCTU OGYHKLMOHMPOBAHUSA OpPraHM3ma YeNoBeKa B
ycnoBuax ¢uamMyeckom akTMBHOCTU. OQHMM M3 KAKOYEBBIX PEryAATOPOB BCEX PU3MONOTMYECKMX MPOLECCOB
ABNAETCA HepBHAA cucTema. MMeHHO OHa obecneymBaeT CBA3b MeXKAY OpraHaMu U CUCTEMaMM, KOOPANUHUPYET
OBUXKEHUA, PETYNPYET MbllLEYHYO aKTUBHOCTb M aanTaLMio opraHM3ma K GU3MYEeCKMM Harpy3Kam.

Ponb HepBHOM cucTeMbl OCOBEHHO Ba)KHa B CnopTte, rae TPebyroTcA BbICOKAA TOYHOCTb ABUMKEHWUW,
6bICTPOTa peakLMm U CNOCOBHOCTb K ANnTeNbHOM dU3Myeckon paboTe. MoHMMaHMe GYHKLUNIN HEPBHOM CUCTEMDI
nossossetr 6osnee 3¢pPEKTUBHO NAAHUPOBATL TPEHUPOBOYHBIM MNPOLECC M NpeaynpexaaTb passuTUe
nepeyTomaeHums.

CTpoeHue 1 GYyHKLMM HEPBHOW CUCTEMDI

HepBHas cucTema 4esnioBeKa MNOAPA3AENAETCA Ha UEHTPanbHyl0 U nepudepuyeckyto. LleHTpanbHan
HepBHas CMCTEMA BKIHOYAET FONOBHOM M CMMHHON MO3F, KOTOpble OTBEYaloT 3a 06paboTky MHPopmauum u
dbopmupoBaHMe pBuratenbHblX KomMaHg. [epudepunyeckas HepsHaa cucTema obecrneymBaeT nepegavy
MMMNYNbCOB OT LLEHTPA/IbHbIX OTAE/I0B K MbILILAM M BHYTPEHHUM OpPraHam.

B cnoptusHOl pgeATenbHOCTM ocoboe 3HayeHMe MMeeT COMATUYeCKas HepBHas CUCTEMa,
KOHTPOAMPYIOLWAsa MPOM3BOJIbHblE ABWMMKeHMs. OHa obecrneymMBaeT COKpalleHWEe CKEeNEeTHbIX MbIWL,
KOOPANHAUMIO ABUXKEHUIN N NoaLepKaHNe paBHOBECKA.

Perynauma mbilleyHOM AeATeNbHOCTH

MblweyHasa paboTa HEBO3MOXKHA 6€3 y4acTua HepBHOM cUCTEMbI. HepBHble MMMYIbCbl, MOCTYNatowme ot
ABUraTeNibHbIX HEMPOHOB, BbI3bIBAIOT COKPALLEHME MbILWEYHbIX BOJIOKOH. CMna M CKOPOCTb MbILEYHOTO
COKpaLLLEHMA 3aBUCAT OT YACTOTbl M MUHTEHCUBHOCTU HEPBHbIX MMMY/IbCOB.

B npouecce TPEHMPOBOK MNPOUCXOANUT COBEPLUEHCTBOBAHME HEPBHO-MbIWEYHOW KOOpAMHALUM.
YAyywaeTca CMHXPOHM3aLmMa paboTbl MbiLL, COKPALLAETCA BPEMS peaKLMu, NOBbILAETCA TOYHOCTb ABUKEHUN.
3TN U3MEHEHMA ABNAIOTCA BaXKHOM YacTbio afanTaunm cnopTcMeHa K pU3NYECcKMM Harpyskam.

HepBHas cuctema u agantauma K GU3NYECKUM Harpyskam

Afantauma opraHnsma K pusnyeckoit Harpyske BO MHOromM onpeaenaetcs GyHKLMOHAIbHbIM COCTOAHMEM
HepBHOM cucTembl. Mpn perynsapHbIX TPEHUPOBKAX YAyULIAETCA AeATeNbHOCTb LLEeHTPAIbHON HEPBHOM CUCTEMDI,
MOBbILIAETCA YCTOMUMBOCTb K CTPECCY U YTOMAEHWIO.

HepBHas cucTema TaKKe y4yacTByeT B perynaumm cepieyvyHo-coCcyAuCTOM U AbIXaTe/NbHOW CUCTEM, YTO
obecneumBaeT afleKBaTHOE CHabMXKeHMe MbIWL, KUCI0OPOAOM M NUTATeNbHbIMW BeLecTBAMU BO Bpemsa
dur3nyeckoi paboTsbl.

YTOoMneHne 1 BocCTaHOBNEHME

OAHUM M3 BaXKHbIX aCMeKTOB CNOPTUBHOM GU3MONOIMM ABAAETCA YTOMIEHWE, KOTOPOE YacTo CBA3AHO C
nepeHanpsXeHNnem HepBHOM cucTemMbl. JanTenbHble AN Ype3mepHble U3MYECKME HArpy3KM MOTYT NPUBOAMUTD
K CHU}KEHWIO BO3OYAMMOCTM HEPBHbIX LEHTPOB U YXYALLEHUIO KOOPAUHALNN ABUNKEHUN.

[na BocCTaHOBNEHMA QYHKLMIA HEPBHOM CUCTEMbI UCMOJIb3YIOTCA Pa3/IMYHble METOAbl: PaLMOHANbHbIN
PEXMM TPEHUPOBOK, MONHOLUEHHbIN COH, NCUXOOTMYEcKas pasrpyska U ¢usmoTepaneBTUYECKME NPOLLEeaAYpPbI.
MpaBuabHOE BOCCTAHOB/AEHME CNOCOBCTBYET NOBbLIWEHUIO CNOPTUBHOW PaboTocnocobHOCTM M NpodUNaKTUKe
nepeTpeHnpPoOBaHHOCTMH.

HepBHas cuctema wurpaet Beayllyld posib B CMOPTUBHOW ¢uU3MONOrMmn, obecrneynmBas perynsumio
OBVXKEHWUN, afanTaLMio OpraHn3ma K GU3NYECKMM Harpy3Kam 1 BOCCTaHOBUTE NbHbIE NpoLecchbl. I$PEKTUBHOCTb
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CNOPTUBHOW AEATENbHOCTU BO MHOFOM 3aBUCUT OT GYHKUMOHA/NbHOIO COCTOSHUS HEPBHOM cUCTEMBbI. YUeT eé
ocobeHHOoCTel N03BOIAET ONTUMMU3NPOBATL TPEHNMPOBOUHbIN MPOLLECC U COXPAaHUTb 340POBbE CMOPTCMEHOB.
CNUCOK UCNO0/Ib30BaHHOW NIUTEpPaTypbl:
1. dusmnonorua yenoseka / MNog pea. Mokposckoro B.M. — M.: '0TAP-Meaua, 2021.
2. NnatoHos B.H. Cuctema noarotosku cnoptcmeHos. — Kues, 2020.
3. Xpyuwes C.B. CnopTtuBHaa ¢usmnonorua. — M.: MegumumHa, 2019.
© Xannbies L., 2026

YAK 330
LLonoxos A.K.
MarucTtpaHT 1 Kypca
BonrfTYr.
Bonrorpag, PO
HayuHbi pykoBoauTenb: JlomakuH H. U.
K.3.H., LOLEHT
BonrlTy,
r. Bonrorpag, P®

®UHAHCOBOE OBECMNEYEHME NPOABUXEHNA KOMNAHUU HA PETMOHAJ/IbHOM PbIHKE YCNYT
(HA NPUMEPE NAO "KAPLLUEPUHT PYCCUA")

AHHOTauuA

B cratbe paccmatpuBaetcA npobnema ¢uHaHcoBoro obecneyeHUA MNPOABUMKEHWMA KOMMAHMM Ha
perMoHasbHOM pPbIHKE YCAyr € ucrnosnb3oBaHMem npumepa MAO "KapwepuHr Pyccus". AHanusumpytoTca
KNtoYeBble GMHAHCOBbIE MEXaHM3MbI, MPUMEHSAEMbIE A5 Peann3aLnM MapKETUHIOBbIX CTPATErMil B YC0BUAX
pernoHanbHoi cneumdukmn. NccneposaHue BbiSBUNO, YTO 3PdPeKkTMBHOE pacnpeseneHme GUHAHCOBbLIX PeCcypcoB
MEXAY Pa3/IMYHBbIMKU KaHanaMWn NPOABUMKEHUA, BKAOYas LMPPOBON MAPKETUHT, NapTHEPCKME MPOrpammbl U
obnaliH-aKTMBHOCTK, MO3BOAIAET [AOCTUYb OMTMMAJIbHONO COOTHOLWEHMA 3aTpaT M pesynbtatoB. Ocoboe
BHUMaHMWeE yaeNeHo poan BroaKeTupoBaHMA MAapPKEeTUHIOBbIX KamnaHuit, oueHKe ROI n agantTaunn puHaHCOBbLIX
cTpaternii K OCOBEHHOCTAM PErMOHaNbHOrO pbiHKA. Pe3ynbTaTbl MUCCNefOBaHUA AEMOHCTPUPYIOT, 4TO
KOMMJIEKCHbIA Noaxos K ¢puHaHcoBoMy obecneyeHUto NPOABUNKEHMUA, OCHOBAHHbINA HA AAHHbIX U aHANUTUKE,
CnocobCcTBYET YCTOMUYMBOMY POCTY 4,0/IM PbIHKA M NOBbILLEHWIO JI0A/IBHOCTU KIMEHTOB Ha PErMOHA/IbHOM YPOBHE.
MonyyeHHble BbIBOAbI MOMYT ObiTb MCNO/Ab30BaHbl KOMMAHUAMW A8 ONTUMM3aUMM GUHAHCOBLIX CTpaTerui
NPOABUMKEHNA B PETMOHANbHbIX CEFMEHTAX PbIHKA.

KnioueBble cnosa:
¢duMHaHcoBOe obecneyeHme, permoHasibHbIA PbIHOK, NPOABUMKEHUE YCAYT, KapLLUEPWUHT,
MapKeTUHrosas cTparterus, 6rogxketuposaHue, ROL.

BesepgeHue

CoBpeMeHHble YCN0BUA PbIHOYHOM 3KOHOMMKN NPesbABAAIOT NOBbILEHHble TPeb0BaHMA K KOMMNAHUAM,
CTPEMALMMCA 3aKPENUTLCA U Pa3BMBATbCA HA PErMoHasibHbIX PblHKax. OCOBEeHHO 3TO aKTyasNbHO A/1A CeKTopa
YCAYr, rAe KOHKYpPeHUMA MOCTOAHHO YCWMAMBAETCS, a NOoTpebuTenbckue npeanoyTeHMa OT/IMYAKTCA BbICOKOM
AMHaMUYHOCTblo. OZHMM U3 Hambonee nepcrneKTUBHbLIX HanpaBiAeHW B cohepe ycnyr ABAAETCA PbIHOK
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KapLlepuHra, KoTopbli B nocnegHue rogbl AeMOHCTPUPYET YCTOMYMBLIA POCT B POCCUMCKUX pervoHax. MAO
"KapwepuHr Pyccua" npeacrasnseT coboit ApKUIA NpuUmMep KOMMAHWM, YCMELWHO Peanusyolein cTpaTeruto
perMoHaNbHOM 3KCNAaHCMM B J@HHOM CErMEHTE.

AKTYasIbHOCTb MCCNeA0BaHMA 00YCNOBAEHA HECKONbKMMM PaKTopamm. Bo-nepBbiX, perMoHabHbIe PbIHKK
obnapatoT cneundUYEcKMMN XapaKTepucTUKamm, Tpebyrwmmm MHAMBMAYAAbHOrO nNoaxoaa K ¢uHaHCOBOMY
obecneyeHnto NPoABUNKEHUA. BO-BTOPbLIX, OTPAC/Ib KapLlepMHra HaXO4UTCA HA CTAANN aKTUBHOTO PAa3BUTUSA, YTO
CO342eT KaK BO3MOXHOCTM, TaK M PUCKM ONA YHACTHUKOB pPbIHKA. B-TpeTbux, addekTnBHOE ynpasneHue
$OMHAHCOBbIMM  pecypcamu  CTAHOBMTCA  KAOYEBbIM  PAKTOPOM KOHKYpPEHTOCNOCOBHOCTM B YCA0BMUAX
OrpaHMYEHHbIX BIOAKETOB U HEOOXOAMMOCTM BbICTPOM aA4anTauUmn K UISMEHEHUAM PbIHKA.

Llenbto mccnepnoBaHusa sABAAeTcA aHann3 GUHAHCOBbIX MeXaHU3MOB, obecneumsatowmnx adpdekTnBHOE
NPOABUXEHNE KOMMAHWUM Ha PernoHanbHOM pblHKe ycayr Ha npumepe MAO "KapwepwuHr Pyccma". Ons
OOCTUXKEHMA NOCTAaBAEHHOM UeAn HeobXoaMMO pewunTb cheaylolme 33gaun: M3yuyuTb OCODEHHOCTM
PErmoHasibHOrO0 pPblHKA KaplepuHra, NpoaHann3MpoBaTb CTPYKTYPY GUHAHCOBbIX 3aTpaT Ha NPOABUMKEHWE,
oLeHUTb 3QPEKTUBHOCTb PA3/IMYHBIX KAHA/OB MPUBMEYEHUA KAMEHTOB W pa3paboTaTb pekomeHAaumu Mo
onTMMU3aLMM GUHAHCOBOIO obecrneyeHma MapKETUHIOBOM AeATENbHOCTH.

O6beKTOM UccneaoBaHMa BbICTYNAeT (GUHAHCOBO-3KOHOMMYECKan aeAatenbHocTb MAO "KapwepuHr
Pyccua", a npegmeTom — mexaHn3mbl GMHAHCOBOro obecnevyeHuns NPoABUMKEHUA KOMMAHUN Ha PErMOHa/IbHbIX
PbIHKaX.

PesynbtaT uccnegoBaHuA

AHanuns puHaHcoBoro obecneyeHua npoasukeHusa MAO "KapwepuHr Pyccma" Ha permoHanbHbIX PbIHKax
BbIAABU/I HECKO/IbKO KJ/IIOYEBLIX aCMEeKTOB, TPebyloWwmMx AeTaNbHOro paccMoTpeHusa. KomnaHusa peanusyet
CTpaTer1o No3TanHoOro BbIXOAa Ha pPervoHasbHble PbIHKK, YTO TPebyeT rMbKoro noaxoga K pacnpeneneHuto
$MHaHCOBbIX PECYPCOB.

CTpyKTypa GMHAHCOBbIX 3aTPaT Ha NPOABUKEHME

NccnepoBaHue ¢pMHAHCOBOW OTYETHOCTM KOoMMaHmM 3a 2022-2023 rogbl NOKa3ano, Yto CTPYKTypa 3aTpaT
Ha NPOABUKEHME UMEET creaylolee pacnpegenenune: 45% cpeacts HanpaeaseTcs Ha LMPPOBOM MAPKETUHT
(TapreTmpoBaHHan peksama, KOHTEKCTHasA peknama, SMM), 25% — Ha napTHepCKMe NPOrpammbl C MECTHbIMM
6M3HEeCaMM 1 KOPMNOPATUBHLIMWU KAneHTamu, 15% — Ha odnaliH-NpoaBUKeHMeE (Hapy»KHasa peKknama, yyactue B
meponpuatuax), 10% — Ha Nporpammbl NOANBHOCTM U 5% — HA MCCNefOoBaHWA PbiHKA M aHaNWUTUKY. Takoe
pacnpefeneHue OTPaXKAaeT OCO3HAHHbLIN BbIOOP KOMMAHUKM B NOMb3y UMPPOBLIX KAaHANOB MNPOLBUMKEHUS,
KOTOpble AEMOHCTPUPYIOT HanMbosbllyld M3MEPMMOCTb M BO3BPAT MHBECTUUMI. OCOb6eHHO 3PPeKTUBHbIM
OKa3a/icA TapreTMpoBaHHbIA NOAXOA, K pPeK/fame B COLMa/bHbIX CETAX, MO3BOAIOWMIA CErMeHTUPOBATb
ayaMTOpPUIO NO reorpadryeckomy NpU3HaKy, BO3pacTy, MHTEpPecamM U NOBEAEHYECKMM XapaKTePUCTUKaM.

OueHKa 3 deKTUBHOCTU KaHANOB NpUBAEYEHUA

AHannz ROl pasinyHbIX KaHa/ioB MPOABUMMKEHMA B PErMOHax BbiABW/I CYLLECTBEHHblE Pasinuma B WX
addeKkTMBHOCTU. J/INAEPOM NO NOKA3aTE O BO3BPATAa MHBECTULMIA OKa3anacb KOHTEKCTHaA peknama (ROI 215%),
3a Hel cneayloT NapTHEpPCKMe MporpamMmbl ¢ By3amu U 6usHec-ueHTpammn (ROl 180%) mn TapreTMpoBaHHas
peknama B coumanbHbix cetax (ROl 165%). HanmeHee 3¢ddEKTMBHBIMM OKA3aNUCb TPAAMLMOHHbIE METOAbI
NPOABUMKEHUA — Hapy)XHas peKknama W nevatHble matepuanbl (ROl 45%). BakHbIM OTKpPbITUEM CTaNo
O6HapyKeHne pervoHanbHblIX 0COBEHHOCTElN B BOCMPUATUMM PeEKNaMbl. B KPYMHbIX PEerMoHaNbHbIX LLeHTpax
(KasaHb, EkaTepuHbypr, HoBocMbMpPCK) LMdpPOBbIE KaHa/bl AEMOHCTPUPYIOT 6onee BbICOKYO 3¢$dEKTUBHOCTD,
TOrAa Kak B cpefHux ropogax (TomeHb, KpacHozap, Camapa) BaxKHYO posib UrpatoT odaaiiH-aKTUBHOCTU U
JINYHbIE KOHTaKTbI. 3T0 TpebyeT AnddepeHUMpPOBaAHHOrO NoAxX0Aa K PuHaHCOBOMY obecnedyeHUIO NPOoABUNKEHUA
B Pa3HbIX PernMoHax.

broarKeTnpoBaHMe MapPKETUHIOBbIX KaMMNaHWM

MAO "KapwepuHr Pyccusa" npumeHsieT rmbKkyto cuctemy 6oaKeTupoBaHMsA, OCHOBAHHYIO Ha NpuUHUMNe
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"HyneBoro 6asunca". Kaxablii perMoH nonyyaet 6a3oBbl BlOAKET, KOTOPbIM KoppeKkTupyeTcs Ha ocHose KPI
3 PEeKTMBHOCTM MNpeablaywmx nepnoaos. Tako noaxon NO3BOMAET Nepepacnpenenatb pecypcbl B NOAb3y
Hambonee ycnewHbIX HanpaBaeHUn u pernoHos. Ocoboe BHUMaHWe yaenaeTca GpUHAHCOBOMY NAAHUPOBAHUIO
CE30HHbIX KamnaHWi. AHaNM3 MOKasaa, 4To B NETHUM nepuopg (MoHb-aBrycT) 3¢ddeKTUBHOCTb 3aTpaT Ha
npoasuxeHne BospactaeT Ha 30-40% 3a cyeT MOBbIWEHHOrO CNPOCa Ha YCAyrn KapwepuHra. KomnaHusa
ncnosb3yet 3ToT 3GGEKT, yBeANUMBaA MAPKETUHIOBbIA OloAXKeT B NUKOBble Nepuoabl U COKpallasa ero B
MeXKCe30Hbe, YTO NO3BONAET ONTUMMU3MPOBATL 06 Me GUHAHCOBbLIE 3aTPaTbI.

®PurHaHCOBbIE MEXAHU3MbI aZanTaLMmM K PETMOHANbHON cneumduke

Kntouesbim dpakTopom ycnexa MNAO "KapwepuHr Pyccuna" Ha perMoHanbHbIX pbiIHKAxX ABAAETCS CNOCOOHOCTb
afanTMpoBaTb GUHAHCOBbIE CTPATEIMN K MECTHbIM YCNOBUAM. B permoHax ¢ BbICOKOW KOHKypeHumein (Mockea,
CaHkT-lMeTepbypr) KomnaHWa aenaet cTaBky Ha auddepeHUnaLmIo YCayr U NPemMUasbHbI CETMEHT, YTo TpebyeT
3HAYUTENbHbBIX MHBECTULMIA B BPEHAMHT U YHUKaNbHblE NpeanoXeHusa. B perMoHax ¢ HU3KOW KOHKypeHLmel
OCHOBHOE BHMMaHWe yaensaeTca MacCoBOMY OXBaTy ayaMTOpUM M GOPMUPOBAHUIO MEPBUYHOIO Cpoca. BarkHbIm
anemeHToM (MHAHCOBOW CTpaTerMmM SBASETCA CUCTEMa MapTHEPCKUX OTHOLUIEHWIA C MeCTHbIMU BU3Hecamu.
KomnaHua Bblaenset Ao 25% MapKeTUHroBoro 6logyKeTa permoHa Ha pasBMTME NAPTHEPCKOM CeT, 4To
No3BosAeT MoJjy4aTb AOCTYM K LEeNeBON ayguTopuM C MUHMMANbHbIMWM 3aTpaTaMM Ha MPAMYIO pPeKlamy.
3 PEeKTUBHOCTb TaKMX MAPTHEPCKMX MPOrpamMm OLLEHMBAETCA MO KOJIMYECTBY MPUBNEYEHHbIX K/IMEHTOB W
CpeaHemMy YeKy, 4YTO NO3BOMAET OOBLEKTMBHO OUEHMBATL LENeCco0bpasHOCTb GUHAHCUMPOBAHMA KaXKAOro
Hanpae/eHus.

Posb aHaNNTMKKM B ONTUMM3ALMKN PUHAHCOBLIX 3aTpaT

MAO "KapwepuHr Pyccus" akTMBHO BHeAPAET CUCTEMbI aHAIMTUKKU ANs ONTUMM3aLMKN GUHAHCOBBIX 3aTpaT
Ha npoaBuKeHne. KomnaHuAa Mcnonb3yeT creunanmsaMpoBaHHoe nNporpammHoe obecneyeHune, nossonstowee
oTC/eXMBaTb NyTb KAWEHTA OT NEPBOro KOHTaKTa C PEK/SIaMOI A0 COBepLUEeHMA 3aKasa. ITO AaeT BO3MOXKHOCTb
TOYHO OMnpesenaTb, KakMe KaHasbl NPUBOAAT K KOHBEPCMM, @ KaKMe — AULWb CO34at0T y3HaBaeMoCTb bpeHaa.
AHann3 faHHbIX NOKa3as, YTO B PerMoHaibHbIX PbIHKAaX 0COOEHHO BaXKHa MHTErpaLma oHAanH U odaitH KaHanoB
npoaBuXeHusa. Hanpumep, KAMEHTbI, CHayana y3HaBLIME O KOMMAHWKU 4Yepe3 HapyKHYl pekaamy, a 3aTem
NnoslyunBLIME TAPreTUPOBaHHOE MpPes/IoXKeHUE B COLMANbHON CETU, AEMOHCTPUPYIOT Ha 35% 6onee BbICOKYIO
KOHBEPCUIO, YEeM Te, KTO MPULLIEN TOJIbKO Yepe3 OAMH KaHa/. I3TO MO3BOJIAET KOMMaHMW ONTMMU3UPOBATb
pacnpezeneHune bogKeTa Mexay pasMYyHbIMU KaHanamm, co34aBan CUHEPreTUYecknin apdekT.

3aKknioueHune

MNpoBeaeHHoOe uccnepoBaHme ¢duHaHCcoBOro obecneveHumsa npoasukerHuns MAO "KapwepuHr Pyccua" Ha
PErnmoHasbHbIX PbIHKaxX NO3BOJIMIO CAENATb Caeayowme BbiBoAbl. dPdeKTUBHAA cTpaTerna GpUHaAHCMPOBAHUSA
MapKeTMHIOBOM AeATENbHOCTU A0/KHA 6bITb OCHOBAHA Ha ryOOKOM NOHUMaHUM PermoHanbHbIX 0cobeHHoCTeN
pblHKa W rMBKOM pacnpefeneHun pPecypcoB MEXKAY Pas/IMYHbIMW KaHafamu npoasuxkeHus. Kntouesbim
baKTopoM ycnexa ABAAETCA Nepexos oT TPAAULMOHHOMo Noaxoaa K 6104KeTMpoBaHMIO K cMCTEME, OCHOBAHHOM
Ha [aHHbIX W aHaAuTuKe. MOCTOAHHBLIK MOHUTOPUHT ROl pasanyHbIX KaHanoB NPOABUMKEHWA NO3BONAET
onepaTMBHO NepepacnpenenaTb PUHaHCOBbIE Pecypcbl B NONb3y Hanbonee appeKTUBHbIX HanpasaeHuii. Kpome
TOTrO, Ba*KHYIO POJIb UrPaeT CNocobHOCTb afanTMPoBaTh GMHAHCOBbLIE CTPATENMM K cneumdUKe Kaxkgoro permoHa,
YUMTbIBAA Pas3vuMa B NOTPEOUTENIbCKOM MNOBEAEHUWN, YPOBHE KOHKYPEHLMU U 3SKOHOMMYECKUX YCNOBUSAX.
MepcnekTUBHbIM HamnpaBAeHWEM pPa3BUTUA (GUHAHCOBOrO obecrnevyeHUs NPOABUMKEHUSA Ha PerMoHabHbIX
pbIHKaxX ABAAETCA fJanbHelllee BHeapeHue UMOPOBbLIX TEXHONOMMA W  aBTOMaTU3aLMA MPOLLECCOB
6loAXKETMPOBAHUA. ITO MO3BOAUT MOBbLICUTb TOYHOCTb MPOrHO3MPOBAHUA pPE3Y/IbTAaTOB MAPKETUHIOBbIX
KamMnaHWiA M COKPaTUTb BPEMEHHble 3aTpaTbl HAa NPUHATUE YNpPaBAEHYECKUX pelleHWnn.PekomeHaaumu,
Nosy4yeHHble B XO4€e UCCNEA0BAHMA, MOTYT HbITb MCMONb30BaAHbI HE TO/ILKO KOMNAHUAMM B chepe KapLLepuHra,
HO W APYTMMM YYaCTHUKAMM PbIHKA YCAYT, CTPEMAWMMUCA K 3OPEKTUBHOMY NPOABUMIKEHUIO HA PETMOHAJBbHbIX
pbiHKax. OCHOBHO BbIBOZ, 3aK/104AETCA B TOM, YTO ycnelwHoe ¢uHaHCcoBOe obecneyeHme npoasuKeHns Tpebyet
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KOMNMIEKCHOro NoaxoAa, COYETaloLWEro CTpaterMyeckoe naaHMpoBaHne, onepaTMBHY aHa/IMTUKY M TOTOBHOCTb
K afanTalmn B YCNOBUAX AMHAMUYHO MEHAIOLLENCA PbIHOYHOM cpeapl.
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TEACHING LATIN LANGUAGE THROUGH THE PROVERBS

Abstract

This paper explores the methodology of using Latin proverbs and sayings as an effective tool in teaching
the Latin language. The author analyzes the linguodidactic potential of proverbs, which facilitate the mastery of
grammatical structures and the expansion of vocabulary while providing a deeper immersion into the cultural
and historical context of antiquity.

Key words:
latin language, teaching methodology, paremiology, latin proverbs, linguoculturology,
latin in higher education, mnemonics, aphorisms, ancient culture.

The pedagogical value of Latin proverbs in the modern educational landscape extends far beyond simple
rote memorization of archaic phrases. As educators seek new ways to revitalize interest in classical languages,
the integration of paremiology offers a multidimensional approach that bridges the gap between abstract
grammatical rules and lived cultural wisdom. By utilizing proverbs as primary teaching units, instructors can
facilitate a more organic acquisition of the Latin language while simultaneously fostering an appreciation for the
philosophical foundations of Western civilization.

The primary advantage of using proverbs lies in their inherent mnemonic efficiency. Traditional methods
of learning Latin often involve the isolated study of complex declensions and conjugations, which can lead to
cognitive fatigue and a perceived lack of practical application. In contrast, a proverb provides a self-contained
syntactic structure that encapsulates a complete thought within a rhythmic and often alliterative framework.
This phonetic appeal acts as a natural memory aid, allowing students to internalize perfect tense forms,
subjunctive moods, or the use of the dative case through the repetition of a meaningful axiom rather than a dry
table of endings. When a student masters a phrase such as Fortes fortuna adjuvat, they are not merely learning
a vocabulary list but are experiencing the direct application of the accusative case and the agreement between
subject and verb in a context that resonates with human experience.

Beyond the technical aspects of grammar, the use of proverbs serves as a vital gateway to
linguoculturology. Language and culture are inextricably linked, and Latin is the quintessential vehicle for the
transmission of Greco-Roman values. Every proverb functions as a micro-text that reflects the Roman worldview,
encompassing their legal rigor, military discipline, and stoic ethics. Through the analysis of these expressions,
students engage in a silent dialogue with figures like Cicero, Seneca, and Horace. This contextual learning helps
to humanize the language, transforming it from a "dead" subject into a vibrant system of thought that continues
to influence modern legal, medical, and scientific discourse. The study of a proverb like Ignorantia juris non
excusat provides an immediate link between classical Latinity and contemporary jurisprudence, illustrating the
continuity of intellectual tradition.

Furthermore, the didactic use of proverbs encourages a comparative linguistic analysis that enhances
overall metalinguistic awareness. Students are often prompted to find equivalents in their native languages,
which leads to a sophisticated exploration of semantic nuances and translation theories. This process requires a
deep dive into the metaphorical layers of the text, as literal translations often fail to capture the spirit of the
original Latin sentiment. By navigating these translational challenges, learners develop a more refined sense of
syntax and style. They begin to understand how the economical nature of the Latin language allows for a density
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of meaning that modern analytical languages often struggle to replicate.

The integration of proverbs also addresses the psychological aspect of language learning by providing
immediate gratification and a sense of accomplishment. Successfully deciphering and applying a classical
aphorism gives the student a tangible connection to the past and a feeling of elite literacy. This boost in
motivation is crucial in the early stages of Latin instruction, where the steep learning curve can often discourage
novices. Proverbs act as milestones of progress, serving as functional tools for communication and reflection
even before the student has mastered the entire corpus of Latin literature.

In conclusion, the methodology of teaching Latin through proverbs represents a holistic educational
strategy that harmonizes linguistic precision with cultural depth. By moving away from fragmented exercises and
toward the study of synthesized wisdom, educators can provide a more engaging and intellectually stimulating
environment. This approach ensures that the study of Latin remains relevant in the twenty-first century, as it
equips students with both the analytical skills required for classical scholarship and the ethical insights embedded
in the timeless voice of the ancients.
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3-uii Kypc marucTpatypa HOpucnpyaeHums
BY BO «CypryTckuii rocyaapCTBEHHbIM YHUBEPCUTET»
r. Cypryrt.

KPUMMUHOJTOTMYECKAA XAPAKTEPUCTUKA U NPEAYNPEXAEHME TEPPOPUSMA HA TEPPUTOPUU PO

AHHOTauuA

JKCTpEMU3M U TEPPOPU3IM - MHOTOrpPaHHbIE ABEHUS COBPEMEHHOWM U3HU. ITO U 0ocobeHHOCTb
NCUXO0I0TNUU OTAE/IbHOM JIMYHOCTU, U MAEO0N0TMUA PA3/INYHBIX COLMANbHbIX TPYNM, N COOTBETCTBYOWME GOpMbI
NONNTUYECKON AEATENbHOCTU, U M3BPALLEHHbIA Ccnocob paspelleHma coumanbHbIX NpoTMBopeYmnii. Mpu aTom
3KCTPEeMM3M, cornacHo chopMMpPOBABILUMMCA B MOCAeAHUE AEeCATUNETUA NpeacTaB/ieHMAM, BbMpaeT B cebA
Teppopmuam Kak Hambosnee 6e3)KanocTHyo, becyenoBeuyHyto Gopmy MPOABIEHUA SKCTPeMM3Ma. HeraTuBHbIN
NoTEeHLMAN IKCTPEMU3MA, HECMOTPS Ha €ro OTHOCUTENbHYIO (MO MCTOPMUUYECKMM MEPKam) MON0A0CTb, OLLyLLAOT
Ha cebe He TO/NIbKO OTAENbHblE Fpa)kAaHe, HO YXKe W Lesble rocyaapcTBa, SKCTPEMM3M Bbiles 33 PaMKU
OTAE/NIbHbIX CTPaH, cTan rnobanbHoM npobnemoit yenoseyecTBa. [poTMBoOAENCTBUE IKCTpeMusmy, bopbba c
TEPPOPU3IMOM CTAHOBATCA BaXKHbIM 3/1EMEHTOM BHYTPEHHEN U BHELWHEW NOANTUKM Poccuinickoro rocyaapcrea,
cocefieil U COO3HUKOB Poccum Ha MOCTCOBETCKOM MpOoCTpaHcTBe. MpeososieHne 3KCTPeMU3Ma, UCKOPEeHeHe
Teppopusma TpebyeT coeAMHEHNA YCUININ BCETrO MUMPOBOTo coobLiecTsa.

Kniouesble cnosa:
3KCTPEMM3M, TEPPOPU3M, COOTHOLLIEHWNE MOHATUI, UCTOKW, INobasibHan
npobsema coBpemMeHHOCTH, coumanbHan 6asa.

Ha cerogHAWHNIA AeHb CNOMKMUNACL TEHAEHLUMA NPOBOANTL UCCAEA0BAHNE JIMYHOCTM NPECTYMNHUKA, B TOM
ynucae M TeppopucTa, C NO3ULMUIA CUCTEMHO- CTPYKTYPHOro aHannsa. CoBpemeHHaa KPUMUHONOMMA COAEPIKUT
pasainyHble NoAXoAbl K U3YYEHUIO IMYHOCTU NPecTynHMKa. Heo6XoAMMO OTMETUTb, YTO BHE 3aBMCMMOCTU OT
MCMNO/Ib3yeMoro noaxofa, B Kpyr uccnenoBaHuii B 06sA3aTesibHOM MOPSAKE BKAKOYAKOTCA UHAMBUAYA/bHbIE
MCMUXOMIOrMYECKMUE M JIMYHOCTHbIE OCOBEHHOCTM MPECTYNHUKA, a TaKKe MOTUBALMA MPECTYnHOro noseaeHus.
PaccmoTpum HeKoTopble U3 Noaxoa0B 6onee noapobHo.

M3BecTHbI npaBoBes, cChneuunanuct B 061acCTU KPUMMHOMIOTUKU KPUMMHANbHOM ncuxonornn, HO.M.
AHTOHSAH, a TaK»Ke pag APYrnx ydeHblX, NOAAEPHUBAIOLLMX €r0 TOUKY 3PEeHNs, B CBOMX paboTax, MOCBALLEHHbIX
KPUMMWHOIOTMYECKON XapaKTEPUCTUKE JMIMYHOCTU NPEecTynHWKa, MPOBOAAT (GaKTUYECKUM KPUMUHONOro-
NCUXONIOTUYECKNI KOMMNIEKCHbIN aHan3, B KOTOPbIW BKAKOYAIOT CAeAytolWwme XapakTepucTuKK:

-06WMIN NCUXONOTNYECKUIA NOPTPET IMYHOCTU NpPecTynHUKa

-coumanbHo-aemorpadpuyeckne NnpusHaKuy;

-bnocouManbHas XapaKTepUCTUKa;

-HPaBCTBEHHO-3TUYECKME KayecTBa, MPUCyLMe NPEeCTYNHMKY LLeHHOCTU, Mopaib.

MHOrMMK aBTOPaMU-KPUMMUHOMIOFaMM MPUHATO NPEACTaBAATb CUCTEMY JIMYHOCTU MPECTynHUKA Kak
CNOXHYIO BMOCOUMANbHYIO CUCTEMY — B3aMMOCBA3b Tpex nogcuctem. K nepsoit noacucteme, Kak npasuio,
OTHOCATCA OCHOBHbIE MPU3HAKM, XapaKTepusylolMe JNYHOCTb MPEecTyNHUKA, COCTaBAAlolWME ero obuimii
NCUXONIOTUYECKUI MOPTPeT — Aemorpaduyeckue (Noa, BO3pacT, rpaskAaHCTBO, HaLuMOHaAbHOCTb, 0bpa3oBaHue),
coumanbHble (coumanbHaa NPUHAANENKHOCTb, MaTepuasibHOE MOMOXMEHUE, YPOBEHb KY/IbTypbl, NCUXUYECKoe
300poBbe). Ko BTOpoit noacncteme obbIYHO OTHOCAT COLLMANBHO-MCMXON0TMYECKME NPU3HAKM NPEeCcTynHUKa — B
eé pamKax paccmaTpuBaloTca ObiTOBble, TPY/AOBble, NPaBoOBble KayecTBa. TpeTbA noAacucTema ABAAETCA
OTpPasKeHMeM couManbHON POAN MpPecTynHWKa — UAEO/Or, PAAOBON WUCMNONAHUTENb, CMEPTHUK U aAp. Taknum
o06pas3om, crpynnmnpoBaHHbIe B TPeX NoACUCTEMAX AaHHbIEe O IMYHOCTU NPECTYMHUKA COCTaBAAIOT ero Noapo6HbIi
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NCUXONOTNYECKMIA MOPTPET.

NHTepecHol npeacTaBadeTca ToyKa 3peHuA AM. [lonroBoi, KOTOpaA CYMTAET KpalHe BarKHbIM W
HEOOXOAMMbIM PA3/INYATL MOHATUA KYENOBEKY U

«/IMYHOCTb». B nepBoe NOHATME, KaK YTBEPKAAET YYEHbIN, BXOAAT 06e CTOPOHDI CyL,ecTBa — coLmanbHan
n 6uonoruyecKkas, BO BTOPOE — TO/IbKO CNeUnPUIecKme NpusHakm, OTHOCUMbIE K coLManbHbIM. «JIMYHOCTbY —
3TO CoUMasibHaA CTOPOHA YeNoBeKa, 00yCN0BNEHHan ero PasBUTUEM, COLMANbHBIM KPYrom U AeATeNbHOCTbIO B
obuecTse.

Heocnopum TOT $aKT, YTO CTaHOBAEHME IMYHOCTU NPECTYNHMKA, B TOM YMC/e TEPPOPUCTA, MPOUCXOANT B
npoLecce ero »KM3HW, NPeCcTynHMKamMu He porkaatotca. Hawe MHeHWe coBnafaeT ¢ MHeHMeM 60/bLMHCTBA
YYEHbIX, KOTOPbIE€ YKa3blBAlOT Ha TO, YTO HU Y OAHOW JIMYHOCTU He ObIBAET BPOXKAEHHbIX TEPPOPUCTUYECKMX
CBOWCTB, BCE OHM MPUOBPETAIOTCA Ha MPOTANKEHUN }KU3HU TEPPOPUCTa, Nog BAUAHMEM COLMANBbHON cpeabl U
06CTaHOBKM, B KOTOPOW YE/I0BEK POC, XU U pa3BMBaACA. MMeHHO nog BO3AENCTBMEM COLMA/bHbIX YCI0BUN,
OKpY:KaloWwmx Yenoseka, GoOpMMpPYOTCA IMYHOCTb NPECTYNHUKA.

O couManbHbIX XapaKTePUCTUKax TEPPOPUCTOB BeCbMa MHTEpPeCHble BblBOAbI COAepKaTca B paboTax
M3BECTHOrO MNpaKTUKyloWeEero npaBoBeda — MNPOKypopa ynpasseHus [eHepanbHOM nNpoKypatypbl PO ALl.
KpacunbHUKOBA. Ha npoTAXEHUM HECKONbKUX NIeT OH NPOoBOAWAN WUCC/edoBaHWUA Teppopusma B Poccuu, B
npouecce Kotoporo onpocun 15 pykoBoautTenem TeppopuUCTUYECKUX TPynnupoBok u 6onee 100 numu,
OCYKAEHHbIX 32 NPECTYNAEHNN TePPOPU3IMA.

MNpoBeseHHOE UCCNef0BaHUE NO3BOINAO CAENATL EMY CeAyHOLME BblBOAbI:

-NPaKTUYECKN HUKTO M3 TEPPOPUCTOB HE MMEN NOCTOAHHOINO MCTOYHMKA A0XOL0B, OHUM CYLL,ECTBOBA/IM Ha
LEeHbIM, Nosly4aemble B pesysibTaTe TEPPOPUCTUYECKON AeATENbHOCTMY;

-npeobnagarolLasn 4acTb TNAEPOB TEPPOPUCTUUYECKUX FPYNMMPOBOK ObiNa OCyKAeHa paHee No Yro/JIoBHbIM
CTaTbsIM 3a coBeplueHune rpaberkeit, 6aHANTU3M U UHbIE NPECTYNNAEHUA C KOPbICTHBIM MOTUBOM WM OTATOLLLEHHbIM
HaCUNbCTBEHHbIMU AENCTBUAMMU;

-6o/blWwas  4YacTb pPASOBbIX TEPPOPUCTOB paHee He Oblan  ocyaeHbl, NPOdEecCMOHaNbHbIMU
NPecTynHMKamu, NnpuLeawnmMmm B TEPPOPU3M M3 06LLLEYrON0BHON NPECTYNHOCTH, HE ABNAAINCS;

-BO3pacT 6o/iblLei YacTh PALOBbIX Y4AaCTHUKOB TEPPOPUCTUYECKOM AeATeNbHOCTM cocTaBasAeT oT 18 go 25
nert;

-BO3pacT pyKoBoAUTENen TePPOPUCTUUYECKNX FPYNMMPOBOK HaxoauMTca B AManasoHe 25-40 ner.

B uccneposaHusx A.l. KpacuibHUKOBA TaK e He0bX0AMMO OTMETUTb Ty YacCTb, B KOTOPOM OH Uccnenyet
MOTMBbI, MO KOTOPbIM JIIOAN BCTYNaloT B TEPPOPUCTUYECKME TPYNNUPOBKM M CTAHOBATCA €€ pAadoBbIMU
yyYyacTHMKamn. CambiMM pPacipOCTPaHEHHbIMU CPeau TaKMX MOTMBOB ABAAIOTCA WAelHble coobpakeHus,
BO3HMKLUME Ha NOYBE MECTM 33 NOrMbLmnx 6M3KNX, paspyLLeHHoe Xuabe n ap. Ewe ogHoM Yactolh MoTuMBaLmen
BbICTYMalOT UAEWN NOXKHOIo NaTpMoTM3ma n obmaHa Ha PeiMrmo3Homn noyse. B AaHHOM KOHTEKCTE NOoJ /IOXKHbIM
NaTPUOTU3IMOM MO pa3yMeBaeTCcA 3allMTa CBOE 3eM/IN U CBOEro Hapo/4a OT BParos, HaiMYMe KOTOPbIX 3a4acTyto
HagymaHHo. Bosiee Toro, K Bparam TeppopmUCTaMm NPUHATO OTHOCUTb BCEX MHAKOMBbIC/ALLMX, MOCKO/IbKY OHU He
noafeprmeatoT ux ngeun. Mog obMaHOM Ha pPesMrMo3HON MoyBe MoApPa3yMeBaEeTCs HecoBnageHWe MHeHUM
TEPPOPUCTUYECKON TPYNMUPOBKM C MHEHUEM MHbIX COLMAbHbIX FPYMNN OTHOCUTE/IbHO TPAKTOBKM MONOXKEHWI
nucnama.

KpuMUHONOrMYEeCcKas XapaKTepucTMka Teppopuama noapasymeBaeT BCECTOPOHHWUN aHann3 JIMYHOCTU
Teppopucta. MoTuBaLmMa NPeCcTynHOro NoBefleHNA B AaHHOM CcBA3M NpuobpeTaeT 0coboe 3HaYeHUe, MOCKOJIbKY
MMEHHO OHa onpeaenneT HeKoTopble M3 XapaKTepHbIX ocobeHHocTen AMYHOCTU. OTHOCUTENBHO MOTMBALMUM
TePPOPUCTUYECKON OEeATENbHOCTU CYLLECTBYET MHOMECTBO Pa3HOMNIaHOBbIX MHEHWUIN, HO BCE OHM CBOAATCA K
TOMY, YTO MOTMBALMSA TEPPOPM3Ma C/IOXKHA M HeoAHO3HayHa. Mpamoe OTHOWeHWe K Hell MMeeT noBegeHue
cybbeKTa, ero NpmBbIYKM, CTEPEOTUNbI, MO3TOMY MOTUBALMA BCEraa pas/iMuHa M 3aBUCUT OHa OT KOHKPETHOro
TEPPOPUCTUYECKOTO aKTa.

MoHATL NPecTynHMKa, 0COBEHHO TEPPOPMUCTa, HE NErKo, T.K. UM ABUNKET No 6oNbLIEe YacTu He JIOTUKa, a
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3MOLMN, OCHOBAHHbIE Ha MHOXECTBE Pa3sHOObPa3HbIX MPUYMH. MMEHHO No3ToOMY NPeaCcTaBAAETCA NPAaBUAbHbLIM
onpefensaTb MOTUBALMIO TEPPOPUCTA KaK NPOTUBOPEYMBYIO M 3a4acTylo TAKeno obbAcHMMyto. HekoTopble
nuccnepoBaTenn, cpegu Kotopbix 0cob0 MOXKHO Bblaenutb pabotbl U, BenokypoBa, nonaratT, YTO BHe
32aBUCMMOCTU OT BMAQ, COBEPLIEHHOr0 MM TONLKO NIAHUPYEMOro TeEPPOPUCTUYECKOrOo akTa, Ha MOTUBALMIO
B/IMAIOT KaK BHYTPEHHME PaKTopbl — LLEHHOCTU TePPOPUCTA, ero yberkaeHus, noTpebHOCTU, TaK U BHELHUE
$aKTopbl — Yrpo3bl }KM3HW, HEFAaTUBHbIE CUTYyaLU MK, MPOU3oLWEeALINE B NPOLUJOM, YCAOBUA XKU3HU U T.4. [oaTomy
3Ta rpynna uccnegoBaTeniein cumTaet 6oaee NorMYHbIM AaBaTb KPUMUHONOTUYECKYIO XapPaKTEPUCTUKY IMYHOCTU
TeppopUCTa Ha OCHOBE NpenBapuUTE/NibHO MPOBEAEHHONO aHanM3a (GaKTopoB, BAMAKOLWMX HA MOTMBALMIO
TeppopucTa.

MoAabITOXKMB BbllLUECKa3aHHOE, MOYKHO CAENATb BbIBOA O pa3HOOb6pa3Mm Noaxon0B K U3yYEHUIO IMYHOCTU
TeppopuUCTa, 04HAKO, HECMOTPA Ha TO, KAaKOM Moaxon MCNOAb3yeTca A8 UCCNEeLOBAHWA, BCE OHU MPU3BAHbI
MaKCMManbHO MO/MHO M Haubonee [AOCTOBEPHO OXapaKTePWM30BaTb JIMYHOCTb TepPpopucTa C MNO3ULUK
KPUMWUHONOTUN.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. AHTOHAH HO.M. Teppopmam. KpuMmnHoormyeckoe 1 yroNoBHO-NPaBoBoe UccneaoBaHue: yuebHoe nocobue /
AHTOHSAH HO.M. — M.: WnT-M, 1998.
C. 252.
2. Oonrosa A.W. MpecTynHUK 1 ero KpummnHonorudeckoe nsydenume // A.W. onrosa. — M.: MUsgaTenbcKkan rpynna
«HOPMA-NHDPA-M», 1999. C. 91.
3. KpacunbHukos A.T. JlnyHocTb Teppopucta: KpumnHonormyeckunii acnekr // 3akoHHoctb. — 2008. Ne5.
C.15.

4. ConoposHukos C.A. Teppopu3m 1 opraHM3oBaHHasA NPecTynHocTb: moHorpadusa / C.A. ConogoBHNKOB. — M.:
FOHUTUN-OAHA; 3aKkoH 1 npaso, 2008. — C.196.

© Abaykamanosa P.C., 2026

YAK: 34
Apan6aeBa A.9.
3-ui1 Kypc maructpatypa tOpucnpygeHuma
BY BO «CypryTcKkuii rocygapCcTBEHHbIM YHUBEPCUTET»

r. Cypryt

B/IMAHMUE 3AK/TFOMEHWUA U NOKA3AHWUIA CNELUANUCTA, MPUB/IEYEHHOIO CTOPOHOWM 3ALLUTbI,
HA NMPOLECC 4OKA3bIBAHMA B YTOJIOBHOM CYA0NPOU3BOACTBE

AHHOTauuA

B HacTosLLel CTaTbe paccMaTPMBAETCA BAUAHME 3aKAOUYEHUA M NOKa3aHMI cneumanncta, NpusBaedYeHHoro
CTOPOHOW 3alLMTbI, Ha NPOLLECC AO0Ka3blBaHUA B YrOJIOBHOM Cy[0NpPOM3BOACTBE. AKTYanbHOCTb UCCAEA0BaHUSA
obycnosneHa BO3pacTalolleit Po/blo CNeunasbHbiX 3HAHWI B YCTaHOB/AEHUU OBCTOATENLCTB, MMEHLIUX
3HaYeHWe ANA NPaBUIbHOIO pa3pelleHuA YroNIoBHOrO [ena, a TakXe HeobxoaumocTbio obecneyeHus
COCTA3aTe/IbHOCTWN CTOPOH B Npouecce A0Ka3blBaHUA.

Lenbto paboTbl ABAAETCA aHA/IN3 TEOPETUYECKUX U MPAKTUYECKMX aCMeKTOB UCNO/1Ib30BaHMA 3aKI04EeHMA
M MOKa3aHWi cneumanucTa, npeactaBAeHHbIX CTOPOHOM 3aWuTbl, ANA AOCTUMKEHUA OOBbEKTUBHOM UCTUHbLI MO
neny. PaccmatpuatoTca BONPOCbl A0MNYCTUMOCTU, OTHOCMMOCTU U SOCTOBEPHOCTM 3aKNOYEHUA CNeLmanncTa, a
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TaKKe 0COBEeHHOCTM ero OLUEeHKU Cy40M B COBOKYMHOCTU C APYrMMU A0Ka3aTeIbCTBaMMU.

B cTaTbe uccneaytoTca NpaBoBble OCHOBAHUS NPUBJIEYEHUA CMELMAINCTA CTOPOHOM 3aLLUNTbI, €ro npasa u
06A3aHHOCTK, a TaKKe npoueccyanbHbld NMOPAAOK MPeACTaBAeHMA U UCCAEAO0BaHUA €ro 3akalyeHua W
noKasaHui B cyge. BbisiBnatotca dakTopbl, BAMAOWME Ha ybeauTenbHOCTb UM A0Ka3aTe/IbCTBEHHYHO CUAY
3aK/1l0MEHMA cneumanncTa, a TakKe Ha ero socnpuatme cygom. MNoavepkmnsaerca HeobxoaMmocTb obecrnieyeHus
PaBEHCTBA CTOPOH B AOCTYMeE K CneumanbHbIM 3HAaHMAM U BO3MOXKHOCTU UX NPeacTaBAeHUA B CYA,.

B 3ak/toveHMe npeanaraloTca  pPekoMeHAaumu Mo COBEpPLUEHCTBOBAHMIO 3aKOHOAATENbCTBA MU
I'IpaBOHpVIMGHVITe}]bHOﬁ NPaKTUKN B Yactn MCcNnonb30BaHUA cneuunanbHbIX 3HaHUM B YrosoBHOM
Cy40npon3BoACTBE, HanpaB/eHHble Ha MNoBbiWeHWe 3PPEKTUBHOCTM 3aMTbl NPAB M 3aKOHHbLIX MHTEPECOB
noAcYyANMBIX.

KnioueBble cnosa:
3aK/Il0YEHMA CNeuyManmncTa, NoOKasaHMA cneunanncTa, cneunanbHble 3HAHWA, NPaBa CTOPOHbI 3aLLUUTbI,

Yro/sIoBHOE CcyA0NpPOoun3BOACTBO, CyAebHasa NpaKkTMKa, AOoKa3aTe/IbCTBO, IKCNEepTM3a, peKoMeHaauunuy,

3KCnepTHaA MOHOMO/IUA, 3aLlLnTa NOACYANMbIX.

MpaBoBble 0CHOBAHUA NPUBAEYEHUA CNELMannCcTa CTOPOHOM 3aLUTbl

OOHUM U3 [0Ka3aTesbCTB MO Yro/I0BHOMY Aenly fIBAAeTcA 3aKaldeHue cneumanucta. OnpegeneHue
«3aK/IIOYEHUA CMNeumanmcTa», Kak MUCbMEHHOTO CYXKAEHWA MO BOMPOCaM, MOCTABAEHHbIM CTOPOHAMMU,
3aKpen/ieHo B POCCMICKOM 3aKOHOAAaTeNbCTBE B Yro/IoBHO-NpoleccyanbHom Koaekce PP (YMNK P®), yactb 3
ctatbn 80. Creumanuct, BbICTYNalLWMIA KaK HEe3aBUCUMbIM Yy4yaCTHMK cyaebHoro npouecca, obnagaer
HEOBXOAMMbIMWN 3HAHUSMU U NPUBJIEKAETCS K NPOLLECcCyaibHbIM AEUCTBUAM AN OKa3aHMA NOMOLLM B MOUCKE,
dMKcauMn ”  M3BATUM BELLECTBEHHbIX [0Ka3aTeNbCTB M [AOKYMEHTOB, MCMOJ/Ib30BaHUM TEXHUYECKOro
0bopyaoBaHUA NpY aHaM3e maTepuanos aena, GopmyanMpoBaHUM BONPOCOB ANA NPOBEAEHUSA SKCNEPTU3DI, a
TaKXe PasbACHEHUM CNOXKHbIX MOMEHTOB /1A Y4aCTHUMKOB NPOL,ECcca, OTHOCALMXCA K ero npodeccuoHanbHoM
obnactu (yactb 1 ctatbm 58 YK PO) [3].

JKcnepTusa Mo YrosI0BHOMY Aefly MOKET 6biTb HasHayeHa TO/MbKO MO MOCTaHOBJAEHUIO O Ha3HayeHuu
cyaebHoOM 3KcnepTUsbl CNeACTBEHHbIMM OpraHamu WAM MO  OMNpPeaesieHuMlo cyaa - CydoM, aABoKar
CaMOCTOATE/IbHO Ha3HauYUTb M MPOBECTU 3KCMEepPTM3y He MOXKeT. ALBOKaT BMpaBe /ULb XOA4aTalcTBOBaTb O
Ha3HaYeHMM IKCNEPTM3bI, @ TAKXKE MOKET CaM 3aKa3aTb 3aK/IoUYeHMe cneumanncta, Kotopoe byaet UMeTb CTaTyc
JINLLDb, KaK MHOE [l0Ka3aTenbCcTBO. CTOUT OTMETUTb, YTO ONpeseneHMeM cyaa cneuuanncTt npeaynpexkgaerca ob
YrO/I0BHOM OTBETCTBEHHOCTM 3a Aayy 3aBeA0MO JIOKHOIO MOKa3aHMA M 3@ OTKa3 OT Aauu 3aK/0UYEHMUsA, TaKKe
06bACHAOTCA NpaBa M 00683aHHOCTM 3KcnepTa. B mocTtaHOBAEHWM O HasHayYeHWW cypebHol aKcnepTM3bl U B
onpeaeneHnu cyaga MMerTca YETKME BOMPOCHI, KOTOPble BbIHOCATCA Ha pelleHue nepes cyaebHbIM SKCNepTOM.

CornacHo Hopmam Yro/IoBHO-MPOLECCYanbHOrO0 3aKOHOAATEeNbCTBA, afBOKAT BNpase npueaeYvb AA
CyAONpON3BOACTBA CreLManncra:

- Ans coaencTemns B 06HapyKeHMU, 3aKPEeNNEHNU N U3BATUU NPEeAMETOB, AOKYMEHTOB U MHbIX 06 HEKTOB B
nccaefoBaHUM MaTepuanos YroN0BHO AeNa;

- BNpaBe NPUMEHSATb TEXHMYECKMNE CPeacTBa B UCCNel0BAaHNUM 0OBEKTOB 1 MaTepKuasioB YrofIoBHOIO Aena;

- AN NOCTAHOBKM BOMPOCOB 3KCNEepTy;

- N5 PasbACHEHUs CTOPOHaM M Cyay BOMPOCOB BXOAALLMX B €ro NpodeccMoHaibHY0 KOMMETEHLMIO;

BoT MMeHHO AN 3TUX LieNeld, KaK NpaBuio, aiBoKaT 1 NpuUrnallaeT cneumanncta. B kauectse cneumanucra
a[BOKAT MOXeT MpuBaeYb JINLO, KOTopoe obnagaer cneumanbHon NpodeccMoHaNbHOM KomMMeTeHUuuen.
MOCKONbKY B Yros0BHO-NPOLLECCYa/IbHOM 33aKOHOAATENbCTBE HET MepeyHs AOKYMEHTOB, MOATBEpPXKAAtoLLUX
KOMMNETEeHLUMI0 chneumanncta, 3TOT CMUCOK CAOMWACA Ha npakTuke. [podeccmoHanbHaa KomneTeHuus
onpeaenseTca cneunanbHOCTbO, MO KOTOPOW CNeuuanucT NoayyYna B Bxoae 0byyeHus B BbICLLMX, CNeLManbHbIX,
cpegHux u NpodeccnoHabHO-TEXHUYECKUX y4ebHbIX 3aBeAeHMAX, a TaKXKe B CNeunasn3npoBaHHbIX Kypcax, a
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TaKXKe MOXKeT ONpefensaTcs XapaKTepOM OCyLLecTBAAeMOoN UM NpodecCMOHaNbHON AEeATebHOCTbIO, MECTOM
paboTbl, AOMKHOCTbIO. CrneumManncT MOMKET pPasbACHATb YKasaHHble BOMPOCbl, €CAU  AOKYMEHTas/bHO
NOATBEPKAEHO Ha/MuMe Y HEro HeobXoAMMbIX AN TaKOr0 PasbACHEHWS 3HAHWM, HABbIKOB, YMEHMI paBHa
npodeccnoHasbHON NPUHAANEKHOCTH.

B ToKe Bpema crneumnannct He nccaedyer BewecTBeHHbIX A40Ka3aTeNbCTB U He GOpMyAnpyeT BbiBOAbI, a
JINLWb BbICKA3bIBAET CYXKAEHWNA MO BOMNPOCAM MOCTaB/EHHbIM Nepes, HUMKW CTOPOHaMM, B YaCTHOCTU afBOKATOM.
3aK/OYEHUN Cneumanncta He MOMKET MOAMEHATb 3akAoYeHMM 3kcnepta. OAHAKO NO Yro/IoOBHbIM Aenam
3a4acTyto ObiBaeT TaKas CUTyauMsa: KOrga 3aKk/loyeHue 3KCrnepTa He B NoJsb3y MOA3aLMTHOIO, U BOT B TAaKOM
Cny4Yae aZBOKaT BrpasBe NpuUriacuTb crnewnanmcta ans Toro, YtTobbl OH caenan cBoM COBCTBEHHbIE CyXAEHMA NO
aHa/I0rMYHbIM BOMPOCAM, HO HE B KOEM CJ/ly4ae He 3aHUMANCS PELEH3UPOBAHNEM 3aKOYEHMA SKCnepTa.

CI'IeLI,VIa}WICT Brnpase Aenatb CBOU BbiBOAbI TO/IbKO B PpaMKaX cBoew KomneTteHunn, Ha oCHoBe MMEKLWUX Yy
Hero cneyymanbHbIX NO3HAHWUI M 3a4acCTytO AaHHbIE BbIBOAbI N3/103KEHbI B COOTBETCTBYIOLLEM 3aKAHOYEHUN, MOTYT
ABUTbCA OCHOBaHMEM A1 Ha3HauYeHUA NOBTOPHOM WMAWU AONONHUTENbHOW 3KcnepTusbl. Cneymannct Brnpase
OTKa3aTbCA OT y4acTuA B YroJIOBHOM MPOLLECCEe, eciM OH He obnagaeT cneumanbHbIMU 3HAHUAMU. TaKKe OH
BMpaBe 3a4aBaTb BOMPOCbI YYaCTHUKAM CleACTBEHHOro AeNCTBMA, €CAM OH MPUBAEYEH K €ro yyacTtuio C
pa3spelleHMa cnegoBaTensa, Ao3HaBaTend, cyaa. CneuyanncT TakKe BNpaBe 3HAKOMWUTbLCA C MPOTOKO/IOM
CNeACTBEHHOro AEMCTBUS B KOTOPOM OH y4acTBOBA/ M AenaTb 3afBNEHUA WM 3aMeyaHuns, KOoTopble noanexar
obAsaTenbHOMY 3aHecCeHUI0 B NpoTokoA. CneuunanucT Bnpase 06xKanoBaTh AeUCTBUA, 6e34eNCcTBUA U pelleHus
cnepoBaTens, 4O3HaBaTeNs, 3alWMTHMUKA, KaK B C/lydyae OrpaHMYeHMs ero Npaea, Tak U Korga 3aTparnsatoTca ero
MHTEpechI.

Cya He BnpaBe OTKasaTb B Y/0BJAETBOPEHUN XOAATAlCTBO O gonpoce B cyAebHOM 3acegaHun nvua B
KayecTBe crneuManucTa ABMBLUEroCA B Cy4 MO MHMUMATMBE CTOPOHbI 3aWuTbl — agBokaTa. Cneumanunct He
obnafaeTr MOJIHOMOYMSAMM  OLUEHKW, PELEH3MPOBAHUIO 3aK/OYEHUS SKcnepTa, KoTopas OTHOCUTCA
WUCK/TIOUNTENBHO B KOMMNETEHUMM CyAa, NOSTOMY HE AOMYCTUMbIMU A0Ka3aTeNbCTBAMM MOTYT BbiTb NPU3HAHbI
3aK/IIOYEHMA CMEeUManmcTa U ero MoKasaHus, ec/iv MocCTaB/eHHas CTOPOHOM 3aWuTbl nepeg, cneumMansnucTom
BOMPOCH! BblIM HanpaB/ieHbl Ha OMOPOYMBaHUE BbIBOAOB 3KCMEPTA, KOTOPbIE MU3/I0MKEHbI B aKTax 3KCNepTU3.
TakmMm o6pasom AeAaTenbHOCTb cneunanmcTa bbina HanpasaeHa Ha UCKAOYEHME, Ha UX PEBU3UIO.

KoHCTUTYLMOHHbIN cyg, Poccuiickon ®epepaumm B CBOMX ONpeaesieHMAX HeOA4HOKPATHO YKasbiBas Ha To,
YTO CTOpPOHA 3alWTbl BMpaBe MOAYYNTb OT CMeuuanucTa 3aK/alyeHUMe M NpPeacTaBUMTb €ro opraHam
paccnenoBaHMA UK cyay Ana npuoblieHus B KayecTBe A0Ka3aTeNbCTBa K MaTepuanam yronoBHO gena. Jluua,
KOTOPbIM [0/KHbI O6blIN 6bITb 0becrneyeHbl NpaBa, KOTOPbIMW MOM BOCMOJIb30BATbCA NOAO3PEBAaEMbI, He
JiWeHbl Ha NtobbIX CTaaAMAX YrONOBHOIO NpoLecca, NpaBa Xo4aTalcTBOBaTb O Bbi30Be CneLuaancTa.

Be3ycnoBHO 3aKkntoYeHMe cneumanncta 4OoNXKHO BbiTb U3/10XKEHO B NUCbMEHHOM popme. B Hem A0NXKHbI
6bITb OTpaKeHbl BCe A0BOAblI CTOPOHbI 3alLMTbl HA KOTOopoe obpalwaeT BHMMaHME CNeuuannct B CBOEM
3aK/04YeHMn. B BOoAHOM YacTh JOnKHbI ObITb OTPAXKEeHbl BCE peranuu crneumanncta, ero npodeccmoHasnbHble
KOMMNEeTeHLUMU: rae oH 0byyancs, UMerTCA 1N Y Hero CneuunasibHble yYeHble cTeneHn obyyeHune, cneymannsaumio.
OueHb BaXKHO, YTOObI cneumanunct b1 NPaBMIbHO NoA406pPaH CTOPOHOM 3aWwMTbl. K coXKaneHuto, nmua KoTopsble
NPUB/IEKAOTCA K YrONI0BHOW OTBETCTBEHHOCTU, MO0 NOTepneBLLME, MHTEPEC KOTOPbIX NpeaoCcTaBAeT aABoKaT
HEe MOryT CaMOCTOATE/IbHO OMnpefenuTb Kakoro MM chneumanucTa Hafo Mpuraacutb, B TOM 4yucie U No
NepcoHanbHbIM AaHHbIM. [T03TOMY NPABUAbHYIO M FPAMOTHYO MOMOLLb AOJ/IKEH OKas3aTb afBOKAT, KOTOPOMY
HeobxoaAMMO 06paTMUTbCA B TOM YNC/IE U ANA peLleHUs TaKoro Y3Koro Bonpoca, Kak npuBaeyYeHne cneymanncra,
Nnosy4yeHMe OT HEro 3ak/14YeHMaA 1 nocaeayowuii ero gonpoc B cyaebHom 3acegaHnu.

CywecTsylowme npoueccyanbHble rapaHTMM peanusauMm NOJHOMOYUIA aABOKaTa (3aWMTHUKa) B
Yro0BHOM CyA0MNpOU3BOACTBE.

depepanbHbI 3aKOHOAATENb BMNpPaBe KOHKPETU3NPOBATb COAep’KaHMe 3aKpensieHHoro B 4.2 cT.48
KoHcTuTyummn PO npaBa no/ib30BaTbCA MOMOLLbIO afABOKaTa (3allMTHMKA) WM yCTaHaBAMBaTb MpPaBOBble
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MEeXaHU3Mbl €ro OCyLLeCTB/AeHMA, YCNOBMA U NOPALOK peanusaumm, HO Npu 3TOM He OO0JIKeH A0NycKaTb
WCKaXKeHMA CyLLLecTBa AAaHHOTO NpaBa U BBEAEHUA TaKMUX €ro OrpaHNYeHniA, KOTOpPbIe He COr1acoBbIBasINCL Obl €
KOHCTUTYUMOHHO 3HaummbiMu uUenamu [4]. Heponyctumo, 4Tobbl OCyWECcTB/IEHWE aABOKAaTOM CBOMUX
npoueccyanbHbiX GYHKLUMIA MO 3aWMTe 3aBMUCENO0 OT CYOBEKTUBHOMO PELLEHUA AO/IKHOCTHOIO NLA UM OpraHa,
paccMaTpPUBatOLLENO YrONOBHOE Aeno. Peannsauma KOHCTUTYLMOHHOMO NpaBa NoA03PeBaeMOro U 06BUHAEMOrO
Ha NoJly4YeHMe PULAMYECKON NOMOLLM OT aABOKaTa (3aLUTHUKA) TaKKe He A0MKHA onpeaenaTbea YbMm-nnbo
YCMOTpPEHNEM.

B cootBetctBUM c n. 3 4. 1 cT. 53 YK P® 3aWNTHMK HageneH NnosIHOMOYMEM NPMBJIEKATb CNELMANINCTA,
HO TaKOe 3aK/t0YEHME CreLManncTa He byAeT UMeTb CaMOCTOATE/IbHOIO A0Ka3aTe/IbCTBEHHOMO 3HAYEHUS, PaBHO
KaK 1 NpeAcTaBAeHHble 3aWNTHUKOM NpegmeTbl, AOKYMEHTbI U UHble CBEAEHMA He UMEKOT CAaMOCTOATE/IbHOIo
[0Ka3aTeIbCTBEHHOrO 3HA4YeHWs A0 NpuoblweHna mx K aeny ocobbim MOCTAHOBAEHMEM CNefoBaTeNns UM
onpegeneHnem cyga. Ob6bAcCHAeTCA 3TO Tem, 4To NoAOOHOEe 3aKNlYeHWe creumanncta Mnojlyd4eHo He
npoueccyanbHbIM NyTem, T. €. 6e3 cobntoaeHns nopsaaKa, ycTaHoBAEHHOTO cT. 168 YK PO, KoTopblit 3alWNTHUK
B CW/ly CBOEro MpOoLEeccyasibHOro cTatyca He MorKeT obecneuyntb. MofaobHbIA Mopsagok obecneymBaeTcs
cneposatenem nytTem NpoBeAEeHUA CAeACTBEHHbIX AENCTBUMMA, B XOAE€ KOTOPbIX C/lepoBaTeslb, NpUBJEKas
crneuyanncTa, yaoCToBepAeTCA B €ero KOMMETEHTHOCTM, BbIACHAET ero OTHOLWEHWe K NoA03peBaemMoMy,
06BMHAEMOMY M NOTEPMEBLUEMY, PA3bACHAET €ro NpaBa U OTBETCTBEHHOCTb.

3aKpenneHHoe B 3aKOHe MpaBO aABoOKaTa (3alMTHUKA) NpUBEKaTb CNeunanmcTa ABAAETCS rapaHTuen
peann3aunmn ero A4pyroro npaBa — OMNPOBeEpPraTb 3aK/AO4YeHUs cyaebHON sKcnepTM3bl NyTEM CAMOCTOATENbHOTO
npuBaeYeHNA cneumanucta. B cnyvyae cOMHeHMA B NPaBWU/ILHOCTM BbIBOAOB 3SKCMepTa afABOKATy cneayer
0bpaTUTbCA K CeuManncTy nyTem nofadm 3anpoca v Nosily4nTb OT HEro MMCbMEHHYIO KOHCY/1bTalMIo No BOMNpocy
NPaBUAbHOCTU BbIBOLOB, M3/I0XKEHHbIX B 3aK04YEHMM IKCNEepTa. 3aTeM B Cyvae YCTaHOBAEHMA HapyLWeHU npu
NPOM3BOACTBE 3KCNEPTM3bl UAUN HEMPABWUIbHOCTM €€ BbIBOLOB CAenyeT 3afBUTb XO4aTalCTBO O NpoBeAeHMMU
OOMNOAHUTENBHON WAM MNOBTOPHOM 3KCMEPTM3bl U MPUNOKUTb K HEMY COOTBETCTBYIOLLEE 3aKIOYEHME
cneupmanucta. s onpoBeprKeHMA BbIBOAOB 3KCNepTa cleayeT TakKe 3asBUTb XO4aTaNCTBO O BbI30BE U gonpoce
cneumanucta. B c1. 80 YronoBHO npoueccyanbHOro KogeKkca Poccuiickot Pegepaumm npamo yKasaHo, YTo nocne
NoNy4YeHMA 3aK/OYEHUA CneumanncTa, OH MOXKET BbiTb AONPOLWEH B LUensax coobuieHHble MM Ha gonpoce o6
obcToAaTenbCcTBaX, TPEOYIOWMX CNeLmanbHbIX MO3HAHWUI, @ TaKKe Pa3bACHEHMA CBOEro MHeHus. Takum obpasom,
3aK/I0YEHME CNeumanmcTa, NPMBAEYEHHOTO 3aWMTHUKOM, HE UMEET CAMOCTOATE/IbHOTO 0KA3aTeIbCTBEHHOIO
3HA4YeHMA, HO NPU 3TOM OHO ABNAETCA OCHOBAHMEM ANA HA3HAYEHMA M NPOM3BOACTBA IKCNEPTM3bI, A TaKXKe
OCHOBaHMEM 151 NOJIy4YEeHMA NOKa3aHUI cneumanncra.

Paspensa TouKy 3peHus bB. M.Byprepa o TOM, 4YTO «afABOKaT He cobupaeT [OKasaTenbCcTBa B
npoueccyanbHOM CMbIC/IE 3TOro C/noBa, a Ob6HapyXKuMBaeT cBeAeHWUs, onpaBApblBalouwMe 06BUMHAEMOro MAM
CMsATYyatowme ero OTBETCTBEHHOCTb. Takne cBeAeHnss MoryT 6biTb 06/1e4eHbl B HEO6X04MMYO NpoLeccyasnbHyo
bopMy TO/IbKO OpraHoOM YroJIoBHOro npeciefoBaHua (B gocyaebHOM Npon3BoACTBE) AN CYAOM Ha OCHOBaHMUM
COOTBETCTBYIOLLEro XoAaTaliCcTBa 3allMTHUKa» [6]. Takum obpasom, npeameTbl, AOKYMEHTbI U UHPOopMaLMA,
Nosly4yeHHble 3aLLMTHUKOM, NPUOBPETaloT CTaTyC BELECTBEHHbIX 40Ka3aTe/IbCTB TO/IbKO nocie oduLmnanbHOro
BK/IIOYEHMA MX B MaTepuanbl Aenia Ha OCHOBAHMW MOCTAHOB/IEHMA CNeJoBaTeNaA MAW onpeaesneHua cyaa.
BarkHeliWwel rapaHTMel peannsaumm npasa afBoKaTa Ha BK/OUYEHWE cOBpaHHbIX MM MaTepuasoB B KayecTse
[0Ka3aTe/IbCTB ABNAEGTCA IOPUAMYECKUN 3aKpenaeHHaa OTBETCTBEHHOCTb CNeACTBEHHbIX OPraHoOB yA0BNEeTBOPATb
Nobble xoaaTalcTBa 3alUTbl O paclIMPEeHUMM [oKasaTesnbHOW 6asbl NyTem nposBedeHUMA HeobxoauMbIX
CNeAcTBEHHbIX AeMCTBUIA. B HacTosllee Bpems, coriacHo 4. 2 cT. 159 YIK PO, Takoe xo4aTalcTBO A0JIXKHO ObITh
yhoBneTBopeHo, "ecnm obctoaTenbcTBa, 06 YCTAHOBAEHUM KOTOPbIX XOA4ATalCTBYHOT, UMEOT 3HayeHue ans
yronosHoro aena'. 3Ta npoueccyasibHas rapaHTMA NONHOCTbIO COrNacyeTca ¢ NPUHLMMNOM PaBHOMPABMA CTOPOH
M NPUHUMNAMU OOBEKTUBHOCTM, WMCKIKOYAs CUTYaLMIO, Korga 3allmMTa 3aBUCUT OT CYObEeKTUBHOrO MHEHUSA
CTOPOHbI 06BUHEHMUS.
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KonnyecTBo HaszHayaembIx 3KCNEPTMU3 MO YFrONOBHbIM Aenam CTabunbHO BbiCOKOe. Mpu 3Tom, NpoueHT
3KCMEPTHbIX 3aK/JIOYEHMI, OCMAPUBAEMbIX CTOPOHOM 3alUMTbI, TaKKe 3HayuTeNneH. ITO CBMAETENbCTBYET O
npobaemax € Ka4eCTBOM 3KCMNEPTHbIX UCCNen0BaHMIA, a TaKXKe O HELOCTAaTOYHON KOMMETEHTHOCTU 3aluTbl B
BOMPOCax OCMapuBaHMA 3KCNepTus.

YactoTa npvBAEYEHUA CNeumasmucToB Ha CTOPOHE 3aluTbl 3HAYMTENbHO HUMKE, YemM Ha CTOpOoHe
06BMHEHUA. ITO OrPaHNYMBAET BO3MOMKHOCTM NOACYANMbIX B NPEACTaBAEHUN aIbTEPHATUBHOM TOUKM 3PEHMA HA
OCHOBE CNeLManbHbIX 3HaAHUA.

Mocne m3yyeHWs pJaHHON Tembl Obl cAenaH BbiBOL O TOM, YTO cywectByeT npobnema "sKkcnepTHoOM
MoHononuu", Korga cyabl NPegnoYnTaloT o6pallaTbCAa K OAHUM U TEM Ke 3KCMEPTHbIM YYpPeXKAeHMAM, 4TO
CHUKaeT O06bEKTMBHOCTb M HE3ABUCMMOCTb 3IKCMEPTHbIX MCCAeAoBaHUIA. [nA peweHua AaHHOW npobnembl
HeobxoAMMa ONTUMM3ALLMA CUCTEMBI BbIOOPa IKCNEPTOB, @ UMEHHO, CieayeT BHEAPUTb CUCTEMY C/Ty4alHOro
BblOOpa 3KCMEPTOB M3 peecTpa, UCKIYAIOLWY0 BO3MOXKHOCTb "aKCnepTHOM MoHonoann". Takke Heobxoammo
PacWMPATL CMUCOK 3KCMEPTHbIX YYPEXKAEHWUN, NPUBAEKAaeMbIX K NPoBeAeHUI0 3KkcnepTus. 3akpennenue B YK
P® npaBo CTOPOHDI 3aLLMTbl HA CAMOCTOATE/IbHOE MPUB/EYEHME SKCMEPTOB U CNELMANUCTOB AN1A NOATOTOBKM
3aKJ/IIOYEHMA U KOHCY/IbTaUMi, C BO3MELLEHMEM PaCXO[0B 3a CYeT OloarKeTa, eciu NoAcyAUMbIN He nmeeT
[,0CTaTOMHO CPeACTB, TaK e NoBbIcUT 3GGEKTUBHOCTb 3aLLLUTLI NPAaB M 3aKOHHbIX MHTEPECOB NOACYAUMBIX.
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POJ/1b CETU UHTEPHET B FOPUANYECKOW AEATE/IBHOCTU

AHHOTauuA
Cratba mccnenyeTt NOHATUE «CETb MHTEPHET», POb CETU UHTEPHET B XKM3HU YEN0BEYECTBA, B LUIMPOKOM
CMbIC/1€ M POJib CETU UHTEPHET B IOPULANYECKON AEATENBbHOCTU, B YacTHOCTU. CTaTbA aHA/IM3UPYET, KaK UHTEPHET-
TEXHONOMMMU NOBbICUAN 3PPEKTUBHOCTL, 6E30NACHOCTb U KOHKYPEHTOCNOCOBHOCTL B topuamdeckon chepe.
Kntouesble cnosa
WMHTEpHeT, MHpopMaLmsa, topuaMyYeckne acnekTbl, NPaBo, lopugMyeckoe obpasoBaHue,
MMHPOPMALMOHHbIE TEXHO/IOTUKU, CNIPABOYHO-NPABOBbIE CUCTEMDbI.

CeTb MHTepHeT npeacTaBaseT coboin BCeEMUPHYIO MHGOPMALMOHHYIO KOMMbIOTEPHYIO CETb, KOTOPYHO MO
npasy Ha3bIBalOT "MUPOBOM NayTUHOM". MHTEPHET KaK BUPTyasibHOE NPOCTPAHCTBO €CTb HOBAs Ye/loBeYeCKasn m
TexXHonornyeckas cpesa. MIHTepHeT nNpeaoCcTaBAseT CBOMM NO/b30BaTeNsAM 60bLIME BO3SMOXHOCTU NO NOUCKY
pa3Hoobpa3HON NpaBoBOW WMHPOPMALUKM, NPEeACTaBNEHHOW Ha CaliTax rocyAapCTBEHHbIX OPraHOB BACTU U
ynpaBieHus, caiTax NpPaBOBOW HaNPaB/IEHHOCTU, B CETEBbIX CMPABOYHbIX MPABOBbLIX CUCTEMAX, 3/TEKTPOHHbIX
HOPUAMYECKUX U3AAHUAX, INEKTPOHHbIX 6UbanOTEKAX.

[Ona Hayana HeobxoAMMO OTBETUTb Ha MPOCTOM C MEepPBOro B3rasfga BOMPOC: YTO ecTb MHTepHeT ¢
IOPUANYECKON TOYKM 3peHua? ITo 06beKkT uanm cybbekT npaBa? YTo NOHMMATL MO KOHCTPyKuUuen
«MHPOPMALMOHHasA cpesa MHTepHeTa»? PaccmoTpmm ABa MOMEHTA.
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Bo-nepBblix, HAA0 NPU3HaTb cneunduyeckuin u rnyboKko HOBAaTOPCKMIM xapakTep MHTepHeTa. MHTepHeT He
NPUHAANEKUT TOMbKO MMPY €ro pPacrnpoCTpaHeHUs; OH WCMOJb3yeT KjacCMyeckue onpeaeneHus
KOMMYHMKaLMOHHOTO npaBa, CyliecTBytowero B EBpone, OCHOBAHHblE HA Pa3/IMYUKM  MENKAY YacCTHOM
KOppecnoHAeHUuMel (4aCTHbIM MPaBOM) U ayAMOBM3yasbHbIM coobLeHNEM (Ny6AUYHBIM MPaBOM), HOCUT
CMeLLaHHbIA TMBPUAHbLIN XapakTep. B peanbHOCTM MHTEpHET npeacTtaBaAseT Mup nosib3oBaTtenei, 6onblien
YacTblo OTOXAECTB/IEHHDbIX, KOTOPbIE NPOXOAAT Yepes Pas/INyHble CETU, HE MMEloLLME YETKO 0603HaYeHHOro
COOCTBEHHMKA, M OCYLLECTBAAIOT COeANHEHME Baarofapa NPOTOKOY COOBLEHMA C LENbIO MOMCKA HEOBX0AMMOIA
nHbopmaumm.

Bo-BTOpbIX, Ha4O MMETb B BMAY, YTO HACTOALLEE eBPOMeNCcKoe NpaBO COMPOBOMKAAETCA HECKOJbKUMMU
3aKOHOAATe/IbHbIMM aZanTauMAMM U NO3BONAET OTHOCUTENIbHO YAOBAETBOPUTENbHBIM CNOCOBOM OTBEYATb Ha
6ecnoKoCTBO B OTHOLWEHUN IOPUANYECKMX FAPaHTUIM, YNOMAHYTLIX Bblwe. Takum 0b6pasom, Hesb3si FOBOPUTb O
NMOSIHOM OTCYTCTBMM MPABOBOM pPernameHTaLMu, HO CKOpee O Ha/MUYMKM TEKCTOB 0bLLEero npasa, UCMOb3yeMbIX
NPUMEHUTENbHO K MHTepHeTY.

NHbopmaumnoHHas cdepa *KusHeaeaTe/IbHOCTU NOCTENEHHO NPOXOAMUT NYTb OPULNYECKOTO 0POPMIEHUS,
YTO Y*Ke HALL/IO OTPAXKEHWE B HOBOM OTPAC/M NPaBa U 3aKOHOAATeNbCTBa.

NHPOPMaUMOHHbIE TEXHONOTUW U ceTb MIHTEPHET OTKPbIBAIOT HOBblE BO3MOMXKHOCTU A1a GOPMUPOBAHUA
npodeccnoHanbHbIX HaBblKOB. [NA topuUcTa nNpumeHeHne MHGOPMALMOHHBIX TEXHONOMUI U ceTu UHTepHeT
HEODX0AMMO AR pelleHMA HEeCKOJIbKMX 334a4y: MoayvyeHWe npaBoBOi MHPOPMALMKM, NOArOTOBKA MPABOBOM
uHdopmauumM Ana Apyrux, ocyllecTs/ieHmMe B3auMHOro obmeHa uHdopmaumen (8 Tom ymucne, n Npu NOMoLLMU
topuanyeckmnx ¢opymos), nosbllieHne 3pPeKTUBHOCTM NPodeccCUoHaNbHON AEATENbHOCTM U T. A,

dopym — 3TO NAOWAAKA B CETU UHTEPHET ANs ODOLWEHUs pasfnyHbIX Nosib3oBaTesnei. Gopymbl moryT
pasnnyaTbCcs No cBoew cneundurKe, TEeMaTUKE, NOIb30BATENBCKOMY COCTaBY.

CnepyeT OTMETUTb BaXXHOCTb MCMOJ/Ib30BaHMA CMpPaBOYHO-NPaBoBbix cucTtem (CMC) B topuanyecKol
peatenbHoctTn. bnarogapa CMC cTano BO3MOMHbIM OTbICKaTb HYXKHble «CBEXME» [AOKYMEHTbl, a TaK¥Ke
OCYLLECTBUTb MX KOMMNAEKCHbIV aHaM3 ropasao bbicTpee, 4em BO Bpema paboTbl ¢ NeYaTHbIMM UCTOYHMKaMU. B
6aHKe [OKYMEHTOB poccuinckoro MNMpaBuTenbcTBa Ha caiiTe government.ru NOMCK NPOU3BOAUTCA MPU NOMOLLU
pecypcos, KoHTpoanpyembix CMC «MapaHT» n «KoHcynbTaHTMAOCY. MoceTUTenn canta MoryT onpeaenmnTbes ¢
Hanbonee KOMPOPTHOW CUCTEMOM MOUCKA AOKYMEHTOB.

MaTtepuansbl, npegocTtaBasemble gaHHoi CMNC nonesHbl U HeobxoauMmbl 41a paboTbl. ITO AEUCTBUTENBHO
O4YeHb yA06HO, Koraa B 04HOM NPOorpaMme COAEPHKUTCA A0CTAaTOYHO NOJIHbIN NakeT MHGOPMaLMMK.

MoaBoasa UTOrM cTaTbM, ceayeT OTMETUTb, YTO MIHTePHET NpefocTaBaAeT CBOMM Noab3oBaTenam bonblume
BO3MOXHOCTM MO MOWUCKY pa3Hoob6pasHoi npaBoBOW WHbOPMAUMKM, NpPencTaBAeHHOM Ha  cauMTax
rocy4apCTBEHHbIX OPraHOB BAACTM W YNpPaB/eHMA, CalTax NPaBOBOW HAaNPaBAEHHOCTM, B CETEBbIX CMPaBOYHbIX
NpPaBOBbIX CUCTEMAX, SNEKTPOHHbIX FOPUAUYECKUX U3AAHUAX, INEKTPOHHbIX 6UbAnoTeKax.

OTMeTMM BaXHOCTb Mcnonb3oBaHuA ClC, Tak Kak obyyatowemycs U NPaKTUKYIOLWEMY HOPUCTY BaKHa
CBOEBPEMEHHOCTb U «CBEXKECTb» TOrO UM MHOFO HOPMATUBHOTO AOKYMEHTA A1 NOJHOLEHHOM U KAYeCTBEHHOM
paboTbl uan yyebsbl. CMNC B pexxMme OHAAMH NpegocTaBaseT becnaaTHbIA 4OCTYN K Takoi MHbopmauuu.

XoTenochk 6bl TaK e caenaTb BbIBOL O TOM, YTO Lie/b AaHHOM paboTbl AOCTUIHYTA, TaK KaK peLleHbl BCe
OCTaB/IEHHbIE 334a4MU:

- CAeNaH aHaNU3 NOHATUA CETU UHTEPHET;

- NPOBeAEHO MCCIef0BaHNE OPUANYECKMX aCNEKTOB CETU MHTEPHET;

- MU3y4YeHa PoJib MHTEPHETA B IOPUAMYECKOM 06Pa3oBaHNY;

- PaCCMOTPEHO 3HaYeHue puamyeckmx Gopymos;

- NpoBeAeH aHan3 HeoHXo0AMMOCTM UCMOJIb30BaHUA CNPABOYHO-NPABOBbIX CUCTEM B PEXKMME OHNAMH.

CNMCOK UCNONb30BaHHOM INTepaTypbl:

1. UHdpopmaTmKa 6a308bIi Kypc: yueb. ans syzos / C.B. CumoHosuy 1 gp. — CN6. : Nutep, 2012. — 640 c.
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2. PacconoB U. M. UHTepHeT-NpaBo: Yueb. nocobue ans cTyaeHToB By30B, 0Oyyatowmxca no cneunanbHoCTm
021100 «tOpucnpyaeHumnsa» / U.M. Pacconos. M.: IOHUTU-OAHA, 3akoH 1 npaso, 2012.— 143 c. — (Cepun
«Bbiclwee npodeccnoHanbHoe obpasosaHue: KOpUcnpyseHLmMa»).
3. Pacconos U. M. NHTepHeT-npaBo: Yueb. nocobue ana cTyaeHToB BY30B, 06ydyaloWmMxXca no crneumanbHOCTH
021100 «HOpucnpyaeHumnsa» / U.M. Pacconos. M.: IOHUTU-OAHA, 3akoH 1 npaso, 2012.— 143 c. — (Cepun
«Bbiclwee npodeccnoHanbHoe obpasosaHue: KOpUcnpyseHLMa»).
4. Pacconos N. M. UHTepHeT-npaBo: Yyeb. nocobue ans CTyaeHTOB By30B, 0Oy4atoWMUXCA NO CNeLmnanbHOCTU
021100 «tOpucnpyaeHumnsa» / U.M. Pacconos. M.: IOHUTU-OAHA, 3akoH 1 npaso, 2012.— 143 c. — (Cepun
«Bbiclwee npodeccnoHanbHoe obpasosaHue: KOpUcnpyseHLMa»).

© lankuH A.C., 2026
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YOK 37
Begnazarowa D., instructor,
Jumayewa A., student,
Magtymguly Turkmen State University,
Ashgabat, Turkmenistan

DIRECT OBJECT (Jg bd s ez d)

Annotation
Arabic syntax (szdl) includes several fundamental grammatical roles that fulfill semantic and structural
functions within verbal sentences. Among these, the “objects” (J§!bd)lare essential for expressing the action’s
target, manner, cause, place, time, and accompaniment. This article presents a detailed examination of the Five
Objects (Jg!dd wpgd)—their classification, functions, syntactic features, and usage.
Keywords:
arabic grammar, direct object, accusative case, syntax, arabic linguistics, sentence structure.

Introduction

Arabic verbal sentences conventionally consist of a verb (Jg3})) a subject (Jg!4)) and various complements
that complete semantic meaning. Among these complements, objects (J§!<3d)serve to anchor the verb to its
semantic targets. Traditional Arabic grammar categorizes five types of objects that answer different questions
related to the verb’s action. Understanding these is fundamental to advanced syntactic analysis and pedagogical
practices.

The Five Objects in Arabic Grammar

The classification of objects in Arabic originates in classical grammatical frameworks such as those of
Sibawayh (8th century CE) and later grammarians (e.g., Al-Zamakhshari, Ibn Hisham). The five objects are:

Direct Object (Jogbdin

Absolute Object (J9¢ Bpddared)

Causal Object (Js§ pdgd)

Adverbial Object (Jo§ pdsp

Time (&)L 0lg))

Place (<5 012)

Object of Accompaniment (J9§ pd¢ ¢

Each category answers specific questions and imposes unique syntactic requirements.

The Direct Object (Jogddy

The Direct Object is a noun or pronoun that receives the action of a transitive verb. It completes the
meaning of the verb by designating the entity upon which the action directly operates.

The direct object typically answers:

What? (¢13l¢)

Whom? (S0p)

For example:

clall Sdalhé

(The student read the book.)

olaallis the direct object—it answers ﬁ)éb‘ﬁ

The direct object is always in the accusative case (:)<9o=p

tagasedfthe fatha () in the simplest form.

When the direct object is:
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Dual: it takes :)&(1d

LRI

Sound plural masculine: it takes :)&( 2l
CAIN e

Sound plural feminine: it takes :)l( g
ol & lag

Direct objects may be attached pronouns:
(‘ausd_They thank him)

These pronouns function as direct objects because they receive the action.

From Absolute Object ( :)3Jed JsgpdThe latter intensifies or specifies the verb and does not receive the
action semantically.

(Vi A1 struck him a strike = intensifier)

From Causal Object ( Z)Atdidjgu‘idﬁhe latter expresses purpose or reason.

(pddidbolesll & ol studied the book for the sake of knowledge)

From Adverbial Object ( :)26¥9¢pdThat indicates time or place.

( d&ﬁﬁ{)k{%ﬂ traveled at night)

From Object of Accompaniment ( :) ¢ JsgpJExpresses companionship.

(e Q;,;uaé)@g'cl went out with my friend)

Under%tanding the direct object and its distinctions from other object types enhances:

Sentence parsing and analysis

Error correction in written compositions

Advanced syntax acquisition for learners of Arabic as a second language

Conclusion

The Direct Object ( )2J9¢ <aholds a central role in Arabic verbal syntax by completing the verbal predicate
and identifying the action’s target. Its proper understanding requires careful attention to case marking, syntactic
placement, and semantic interpretation. Clarifying its differences from other objects ( )é»ezd J§ldenriches
both theoretical grammar and practical language learning.

References:
1. Ryding, A Reference Grammar of Modern Standard Arabic, Cambridge University Press, 2005.
2. Holes, Modern Arabic: Structures, Functions, and Varieties, Georgetown University Press, 2004.
3. Sibawayh, Al-Kitab, (classical Arabic grammar treatise).

© Begnazarowa D., Jumayewa A., 2026

YOK 37
Jeyhunov A., instructor,
Annamammedova M., student,
Magtymguly Turkmen State University,
Ashgabat, Turkmenistan

THE EFFECTIVENESS OF TASK-BASED LANGUAGE TEACHING IN THE TURKMEN CONTEXT

Annotation
Task-Based Language Teaching (TBLT) has emerged as a prominent methodology in second language
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pedagogy, emphasizing meaningful communication through the completion of real-world tasks. This article
examines the effectiveness of TBLT within the Turkmen educational context, exploring its theoretical
foundations, practical implementation, benefits, challenges, and implications for language learning in
Turkmenistan.
Keywords:
task-based language teaching, TBLT, turkmen context, communicative competence, language pedagogy.

Introduction

Task-Based Language Teaching (TBLT) represents a shift from traditional grammar-translation and form-
focused instruction toward an approach centered on authentic language use. Originating in communicative
language teaching frameworks, TBLT encourages learners to use the target language to complete meaningful
tasks such as problem solving, information exchange, and project work. In contexts like Turkmenistan, where
language education often emphasizes exam preparation and form-drilled knowledge, TBLT offers a way to
enhance communicative competence and learner motivation.

Theoretical Foundations of TBLT

TBLT is grounded in communicative language teaching (CLT) and influenced by theories of constructivist
learning and interactionist perspectives in second language acquisition (SLA). According to SLA research,
language develops most effectively through intentional interaction, negotiation of meaning, and focused use of
language in context. Tasks are defined as activities with a primary focus on meaning, requiring learners to
manipulate language creatively rather than repeat pre-formed structures.

Implementing TBLT within Turkmen language classrooms requires adaptation to local educational norms,
assessment practices, and resource availability. In many Turkmen schools and universities, traditional instruction
tends to prioritize textbooks, teacher-centered explanations, and memorization. Introducing TBLT principles such
as task sequencing (pre-task, task cycle, language focus), group collaboration, and performance-based
assessment—can reorient learning toward active learner engagement and practical communication.

TBLT encourages learners to use language creatively and meaningfully, leading to improved speaking and
listening skills. Tasks such as role-plays, interviews, and information gap activities simulate real-life
communication, helping learners internalize language patterns naturally.

Increased Motivation and Engagement

Tasks that are relevant to learners’ interests and real-world needs increase motivation. In the Turkmen
context, where learners often view language study as a means to achieve academic success, TBLT can make
learning more purposeful and enjoyable.

Challenges and Constraints

Despite its potential, TBLT faces several challenges in the Turkmen educational environment:

Curricular Constraints: National curriculum and assessment systems may emphasize grammar and test-
oriented skills, limiting opportunities for task-based activities.

Teacher Preparedness: Many teachers lack formal training in TBLT methodology, making task design and
implementation difficult.

Resource Limitations: Large class sizes, limited instructional materials, and restricted access to multimedia
can hinder effective task execution.

Cultural Expectations: Learners and parents may expect traditional lecture-based instruction as a marker
of “effective teaching,” resisting changes to familiar classroom practices.

Addressing these challenges requires systemic support, professional development, and gradual integration
of task-based elements into existing curricula.

Implications for Practice

For TBLT to be effective in the Turkmen context, educational stakeholders should:
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Invest in teacher training programs focused on communicative methodology and task creation.

Adapt curricula and assessment practices to value performance and communication over rote
memorization.

Conclusion

Task-Based Language Teaching offers promising benefits for language education in Turkmenistan by
fostering communicative competence, learner engagement, and autonomy. While contextual challenges such as
curricular constraints and teacher preparedness exist, careful adaptation of TBLT principles can enrich language
learning and better prepare learners for practical communication beyond the classroom. As language education
continues to evolve globally, TBLT represents an effective pedagogical approach capable of transforming
traditional classroom practices within the Turkmen context.

References:
1. Ellis, R. (2003). Task-Based Language Learning and Teaching. Oxford: Oxford University Press.
2. Nunan, D. (2004). Task-Based Language Teaching. Cambridge: Cambridge University Press.
3. Willis, J., & Willis, D. (2007). Doing Task-Based Teaching. Oxford: Oxford University Press.

© Jeyhunov A., Annamammedova M., 2026
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Bayramdurdyyev K.,
student,
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Ashgabat, Turkmenistan

EDUCATION AND KNOWLEDGE IN THE MIDDLE AGES

Annotation
This article examines the nature of education and knowledge in the Middle Ages, focusing on educational
institutions, curricula, teaching methods, and social access to learning. It highlights the role of medieval
education in preserving classical knowledge and shaping the foundations of modern intellectual life.
Keywords:
middle ages, medieval education, knowledge transmission, universities,
monastic schools, scholasticism, liberal arts.

Introduction

The Middle Ages, traditionally dated from the fall of the Western Roman Empire in the fifth century to the
beginning of the Renaissance in the fifteenth century, are often inaccurately portrayed as a period of cultural
and intellectual decline. In reality, this era developed complex educational structures that preserved ancient
learning and fostered new intellectual traditions. Education was deeply intertwined with religion, social
hierarchy, and political authority, shaping both the content and accessibility of knowledge. This article examines
the nature of education and knowledge in the Middle Ages, focusing on educational institutions, curricula,

63


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #1-1/2026

teaching methods, and social access to learning. It highlights the role of medieval education in preserving classical
knowledge and shaping the foundations of modern intellectual life.

Educational Institutions

During the early Middle Ages, monasteries served as the primary centers of education in Europe. Monastic
schools focused on religious instruction, literacy in Latin, and the copying of manuscripts. Monks preserved works
of ancient Greek and Roman authors, ensuring their survival for future generations. Cathedral schools later
emerged in major cities and provided more advanced education, particularly for those preparing for clerical and
administrative positions.

In the Islamic world, education flourished in madrasas, libraries, and scientific centers. Scholars in cities
such as Baghdad, Cdérdoba, and Cairo made significant contributions to mathematics, medicine, astronomy, and
philosophy. The translation of Greek texts into Arabic and their later transmission to Europe played a crucial role
in the intellectual revival of medieval Europe.

From the twelfth century onward, universities became the most influential educational institutions in
Europe. Universities such as Bologna, Paris, and Oxford offered formal degrees and structured programs of study.
These institutions attracted students from across regions and contributed to the standardization of academic
knowledge.

Curriculum and Teaching Methods

Medieval education was based on the traditional system of the Seven Liberal Arts, which formed the
foundation of intellectual training. Grammar, rhetoric, and logic developed language and reasoning skills, while
arithmetic, geometry, music, and astronomy introduced students to mathematical and scientific concepts. Latin
served as the universal language of instruction, enabling communication among scholars across Europe.

The dominant teaching method was scholasticism, which emphasized logical reasoning and debate.
Teachers presented authoritative texts, and students engaged in questioning and discussion to resolve
philosophical and theological problems. This method aimed to harmonize faith and reason, particularly within
Christian theology.

Access to Education and Social Role

Access to education in the Middle Ages was highly restricted. Formal learning was primarily available to
members of the clergy, nobility, and wealthy urban classes. Women and peasants generally had limited
opportunities for education, although some women received instruction in convents, and practical knowledge
was transmitted orally within families and communities.

Despite these limitations, educated individuals played vital roles in medieval society as priests, scholars,
physicians, and administrators. Knowledge was considered a source of authority and social prestige, reinforcing
existing hierarchies while also enabling intellectual progress.

Conclusion

Education and knowledge in the Middle Ages were shaped by religious institutions and social structures,
yet they contributed significantly to the preservation and development of intellectual traditions. Through
monasteries, Islamic centers of learning, and medieval universities, this period maintained continuity with the
classical past and prepared the foundations for the Renaissance and modern education. Far from being an age
of ignorance, the Middle Ages represent a crucial stage in the history of human knowledge.

References:

1. Riegg, W. (1992). A History of the University in Europe. Cambridge University Press.
2. Lindberg, D. C. (2007). The Beginnings of Western Science. University of Chicago Press.
3. Makdisi, G. (1981). The Rise of Colleges: Institutions of Learning in Islam and the West. Edinburgh University
Press.
4. Haskins, C. H. (1957). The Rise of Universities. Cornell University Press.
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YAK 37.03
EnmaHoBa A.A.
CTyAeHTKa 5 Kypca pakynbTeTa AOLWKOIBHOrO,
HayaNbHOro M cneunanbHoro ob6pasoBaHMA NegarorMyeckoro MHCTUTYTa
benropoAcKnin rocyAapCTBEHHbIN HAaLMOHANbHbIN UCCNeA0BaTeIbCKUIM YHUBEPCUTET,
r. benropog, PO

PYCCKUE HAPOHbIE CKA3KWU B PE4YUM Y CTAPLLUMX OOLLUKO/IbHUKOB

AHHOTauuA
B cTaTbe paccmaTpuBaeTcs BAMAHME PYCCKMX HApPOAHbIX CKAa3OK Ha pasBMUTME CBAZHOM peun aeten
CTaplwero AOWKO/IbHOIrO BO3pacTa. BbinonHeH aHann3 TeopeTMyecKkMx OCHOB GOpPMMPOBAHMA CBA3HOM peyn
OOLWKONbHUKOB 1 BAMAHMA HA ee pa3BUTUE CKa304HOro TBOPYECTBA PYCCKOro Hapoaa.
Kntouesble cnosa:
CBAA3HaA peyb, AOLKOMbHbIA BO3PACT, PYCCKME HAPOAHbIe CKAa3KKM, pa3BUTUE peyn, BOCNUTaHMeE.

OBnafieHWe rpamoToin npeactasfiseT coboil MHOroypoBHeBbIM npouecc, ¢yHAAMEHTOM KOTOPOro
BbICTyMaeT cGOPMUPOBAHHOCTb CBA3HOM peyun. bes ymeHuAa nocnegoBaTelbHO M NOTMYHO M31araTb MbICAK
pebEHOK HensbexkHO CTanKMBAETCA C 3aTPYLHEHUMAMM NPU OCBOEHUM Y4YEOHbIX AUCUMNAWMH — p[aHHaA
3aKOHOMEPHOCTb NPOC/IEKMBAETCA BHE 3aBUCMMOCTU OT NPEeaAMETHOMN crneunduKiu.

B Bo3pacte 5-6 neT, coOTBETCTBYIOLWEM Mepuody CTapwero [AOLWKOAbHOIO [AeTcTBa, MNPOUCXOAMUT
KAQYecTBEHHbIA CKA4YOK B peyeBOM pasBuTuK. [pexae BCero 3aBepluaeTcA aPTUKYNALMOHHAA HacTpoMKa:
pebEHOK OCBaMBaeT M KOPPEKTHO BOCMPOU3BOAUT BCO cucTemy ¢oHem pyccKoro Asbika. lapannenbHo
HabntofaeTca CyWwecTBEHHbIM POCT KOMMYHUKATUBHOM aKTMBHOCTM — OT MPOCTbIX PENANK AETU NepexoanaT K
NOCTPOEHMUIO PA3BEPHYTbIX BbICKasbiBaHUN. OcobeHHO 3HAaYMMO GOPMUpPOBAHME HAPPATMBHbLIX HABLIKOB:
OOLWKOIbHUK YYUTCS CTPYKTYPUPOBaTb JIMYHBLIA OMbIT, NPeBpaliaa ero B CBA3HbIE pPacCKasbl O COOLITMAX,
BMNEYaTNIEHMAX U HabAtoaeHUAX.

MNpobnemaTMKON pa3BUTMA CBA3HOM peyM y LOLWKOJbHMKOB 3aHMMaJNCb BeAyliMe OTeYyecTBEHHbIe
nccaenoBaTenn, BHECLLIME BECOMbIM BKNA4, B TEOPUID U METOAMKY peyeBoro BocnutaHma. Cpegn Hux — A, Tl.
YcosBa, /1. A. MeHbeBcKan, A. M. bopoauy, P. U. ykoBckas u B. WN. JlormHoBa. Ocob60ro BHUMaHMA 3aCNyKMBaeT
Hay4yHas nosuums ®. A. CoxnHa — yyeHuka C. J1. PybuHwTeliHa. B cBoMx paboTax OH OpraHMYHO CcoenuHUA
JIMHTBUCTUYECKMUIA W MCUXONIOTMYECKUI NOAXOAbl, YTO MO3BOJIMIO HEe TONbKO F1ybXe MNOHATb MEXaHW3MbI
CTAHOB/IEHMA [ETCKOM peun, HO U pas3paboTaTb 3¢pPeKTMBHbIE Neaarormyeckme ctpaTermm eé pasBUTUA.
Bnarogapsa TaKOMy CMHTE3Y YAAN0Ch BbIABUTH K/OUYEBbIE 3aKOHOMEPHOCTU GOPMUPOBAHNA pPeYeBbIX HAaBbIKOB U
onpeaenuTb ONTUMaJIbHbIE MYTU UX COBEPLLUEHCTBOBAHUA B AOLKO/IbHOM BO3pacTe.

PycckMe HapogHble CKasKM nNpeactaBaaioT coboil Heucyepnaembli UCTOYHWMK  JIMHFBUCTUYECKOTO
6oraTtcTBa, NO3BO/IAA OHbIM CAYLLATENAM NOCTUIATb MHOTOFPAHHOCTb M 3CTETUYECKYHO LIEHHOCTb POAHOTO A3bIKa.
B 3Tux nponsseaeHMAX OpraHMYHO NepPensIeTatoTca TAKOHNYHOCTb NOBECTBOBAHMA U APKasa 06pa3HOCTb: METKME
BblPA*KEHMA, HACBILLEHHbIE OMOPOM ANANOIU U KMBble MeTadopbl, CO34a0T HENOBTOPUMbIN XYA0XKECTBEHHbIM
KonopwuT. MpumeyaTenbHO, YTO YCTONUYUBbIE pedeBble GOPMY/bl U PUTMUYECKOE MOBTOPEHME KtOYEBbIX Gpa3 He
ABNAIOTCA HEAOCTaTKOM — HaMNpPOTMB, OHW BLIMOJHAKOT BaXKHYIO AMAAKTUYECKy ¢yHKUMo, cnocobcteyA
Pa3BUTMIO CBA3HOM peYm U IOTMYECKOTO MbILUNEHUA Y AETEN.

CKa304HbIA HAappaTMB BbICTyNaeT 3GPEKTUBHbIM MHCTPYMEHTOM A3bIKOBOFO PAa3BUTUA, AEMOHCTPUPYA
06pa3upbl NpaBUILHOW NUTEpPaTypPHON pPeun M pacwmpas caoBapHbid 3anac. Mpu aTom daHTacTUYEeCcKUue
CHOXKETHbIE XOAbl BbIMOAHAIT HE TONbKO Pa3BAeKaTE/IbHY QYHKLMIO — MX KaxKyllaAacAa HenpasaonogobHOCTb
CNYXUT 0COBbIM Nefarormyeckum NPUEMOM, NO3BOIAIOWMM AOHECTU r1yHOoKMe HPaBCTBEHHbIE UCTUHBI. Yepes
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Npu3My BeCE/IbIX BbIMbIC/IOB W OCTPOYMHbIX KanambypoB HapogHble CKAa3UTENM TOHKO BbiCMeWBanu
yenoBeYeckMe MNOPOKMU, MPMUYEM ocoboe mecTo B 3TON cucTeme 06pa3oB 3aHMMana caTMpa Ha raynocTb.
MofobHbIM XyAOXKECTBEHHbIA METOA He MPOCTO pas3BieKasa caylaTenel, HO U HeHaBA3uMBO GOPMMPOBAN
KPUTUYECKoe MblLLeHNe, NobyKaan pebEHKA CaMOCTOATEIbHO OCMbIC/IMBATL FPaHULbl Pa3yMHOro NoBeAeHu .

B ckasoyHOM MMpe inca HEM3IMEHHO BbICTYNAET U3BEYHbIM OMMOHEHTOM BOJIKA, BOM/OLLAA C/IOMKHbIN,
MHOrorpaHHbiii 06pa3. ITa «cecTpa-obMaHWMLUA» NPUTATMBAET BHMMaHME M3ALWECTBOM MaHep, Aep3Koi
OTBaroil U M30WPEHHON M306PETaTENbHOCTLIO B MUrpax C rPO3HbIM XMLLHMKOM, YeM HepegKo 3aBOEBbIBaeT
cumnaTuio caywatens. E€é apTUCTU3M M NOBKOCTb NOUCTUHE Be3rpaHnYHbl, 04HAKO 3a 61ecTALen BUPTYO3HOCTbIO
NnepeBoON/OWEHMI MPOCTYNaeT MWHaA rPaHb HaTypbl: 6ecLepeMOHHOCTb, ABYAMYME U  CKAOHHOCTb K
npegaTenscTay. B 3TOM NPOTUBOPEUMM — CYTb JIMCLETO XapaKTepa, rae 04apoBaHMe COCeACTBYET C KOBAapCTBOM,
a Haxo4uYMBOCTb — C BECMPUHLMMHOCTbIO.

Ha ¢oHe XMTPOYMHbIX MPOAENOK PA3BOPAUMBAETCA 3MNMYECKad Yepeda MCNbITaHWMK, TAe TNaBHble
aencreylowme anmua — MeaH-uapesuy, MBaH-gypak v MBaH BblKOBMY — MNpeacTaloT HOCUMTENAMM MCKOHHBIX
nobpoaeteneint. B ux obpasax KpUCTaNIU3YIOTCA BarKHEMLLME YE/10BEYECKME KAYecTBa: AyLIEeBHAsA CKPOMHOCTb,
HeycTaHHOe Tpygonobue, npedaHHOCTb Apy:kbe, 6eckopbiCTHas A06pOTa M MyXKEeCTBEHHas TFOTOBHOCTb
3almMWaTbh 06e340/M1eHHbIX. ITU Tepou CAY»KaT HPABCTBEHHbIM OPWEHTMPOM, MPOTUBOMOCTABAAA J/IYKABCTBY
YUCTYHO UCKPEHHOCTb M TBEPAOCTb AyXa.

Ocobyio }MBOCTb CKa304YHOMY MOBECTBOBAHMIO NPUAAIOT ANAN0rM, NPEeBPaLLAtOLLMEca B MHOMOronocyto
CcUMPOHMIO XapaKTepoB. B HUX cnieTaroTcs pasHOPOAHble peyeBble MapTUU: WU3OLWPEHHbIE YIOBKM JIUCHI
nepeknunkalTca ¢ rpyboBaTbiMM  penivkamu BOJIKA, HaMBHas HEMNOCPeACTBEHHOCTb TeTepeBa OTTeHseT
Me[OoTOouMBblE peun KoBapHoro cobnasHutens. Kaskaoe BbICKasblBaHME CTAHOBMTCA LUTPUMXOM K MOPTPETY
NMepCcoHarka, PackpbiBas ero CyLHOCTb Yepes MHTOHALMIO, NEKCUKY U MaHepy pedun. Tak, CIoBecHas TKaHb CKasKu
obpeTaeT 06BEM, NpeBpallascb B yB/JEKaTe/NbHOE [AENCTBO, rae A3blK CTAaHOBUTCA He MNPOCTO CPeacTBOM
06LWEeHNA, HO U MHCTPYMEHTOM PACKPbITUA F1YBUHHbBIX CMbICNOB.

CKasouHble auanory nofobHbl BONWEOHOMY KanemgoCKOoMy pPeyeBblX MAcoK, Fae Kaxabli NepcoHak
obpeTaeT HEMOBTOPMMYIO 3BYKOBYHO MA/IMTPY: B HUX CAbILLKTCA U BecrnedyHan yganb congata, U usowpéHHan
MHOTO3Ha4YHOCTb peyeit NPOCTOro My*KMKa, U HagMEHHan BbICOKONApPHOCTb BapuHa, OTTEHEHHAA ero HaMBHOM
CaMOyBepPEeHHOCTb0. ITU CNIOBECHbIE NMEePeInBbl HE MPOCTO PUCYIOT XapaKTepbl — B HUX My/IbCUPYET cama CyTb
HapoOAHOW MyApOCTM, NepesaBaeMoOl U3 MOKOJIEHUS B MOKOJIEHME 4Yepe3 TOHYaMLIMEe OTTEHKM MHTOHaUMM,
naysbl, NOBTOPbI 1 0cObble 060pPOThLI peymn.

BocnpuatMe GONbKAOPHbLIX TEKCTOB 3aMyCKaeT CAOMHbIA MeXaHM3M YMCTBEHHOW AeATenbHOCTH,
3a[eCTBYA LENblA CNEKTP KOTHUTUBHbIX NMPOLLECCOB: OT ONEepaTMBHOM NamATU A0 abCTPAKTHOIO MbILWIEHUS U
TBOPYECKOro BoobGpaykeHWa. Korga pebEHOK MoOrpy»Kaetca B NOBeCcTBOBaHWE 6e3 roTOBbIX BM3yaslbHbIX
NOZACKA30K, ero CoO3HaHWe NpesBpaLLaeTcs B MacTepPCKyto 06pa3oB — 34eCb, ONUPAACh Ha MHAMBUAYAbHbIA ONbIT
W HaKoMMEeHHble 3HaHWA, OH CaMOCTOATE/IbHO JIENUT KapTUHbI NMPOUCXOAAWEro. 3Ta BHYTPeHHsAA paboTta no
BOCCO34aHMIO CHOXKETa CPOAHM WMCKYCCTBY: M3 CAOBECHbIX LUTPUXOB POXAATCA 06BbEMHbIE CLEHbI, OMBAIOT
NepcoHak1, NPOCTyNatoT AeTann. MMeHHO KauyecTBO 3TOM MEHTA/IbHOM PEKOHCTPYKLMKN ONpesensieT, HAaCKOIbKO
rnyboKo OHbIW CaylwaTenb NPOHUKHET B CyTb CKa3KM — He NPOCTO NPOCAeAUT 33 COBLITUAMM, HO U NOCTUFHET
CKPbITbIE CMbIC/Ibl, HPABCTBEHHbIE YPOKM N apXxeTunuyeckne obpasbl, 3a/103KeHHbIE B HAPOAHOM TPaANULMMN.

CnMCOK UCNONb30BaHHOI INTepaTypbl:
1. PoxkpectBeHcKas B.WN. BocnuTaHMe NpaBu/IbHOM peun y AeTel AoLlKoNbHOro Bo3pacta — M.: MpocselleHue,
2002.-432 c.
2. Wopoxosa O.A. Urpaem B ckasKy. CKaskoTepanusa u 3aHATUA N0 Pa3BUTUIO CBA3HOM Peyn AOLKONbHUKOB. —
M.: TLL Cdepa, 2008. - 208 c.
© EnmaHoBa A.A., 2026
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YAK: 51
PaxmaHoBa M.X.,
CTapWwuin npenoaasaTtenb
MeXayHapoAHbIN YHUBEPCUTET NPOMbILIEHHUKOB U NpeanpuHUMaTENen
Awxabag, TYpKMeHUCTaH

NUCTOPUA MATEMATUKMN U EE 3HAYEHUE B COBPEMEHHOM MMPE

AHHOTauuA

MaTemaThKa SBAAETCS OAHON U3 ApeBHeWnx U dyHaameHTaslbHbiX 061acTell YeI0BEYECKOro 3HaHKUA,
CbIrpaBLUen K/oYeBYHO PoJib B GOPMUPOBAHUM HAYKKU, TEXHUKM N PALMOHANBHOIO MbllLAeHuA. B AaHHOM cTaTbe
paccMaTpuBalOTCA OCHOBHblE 3Tamnbl CTAHOB/IEHUSA MATEMATMYECKOM HayKu, €€ KynbTypHO-UCTOpUYECcKoe
3HaAYeHWe M BKIAL Pa3/IMYHbIX LUMBUAM3ALMIA B Pa3BUTME MAaTEMATUUYECKOTO MblILUNEHMA.

Kntouesble cnosa:
NCTOPUA MAaTEMATMKM, MaTEMATUUYECKOE MblLEHUE, APEBHUE UMBUAMU3ALLUN, Pa3BUTUE HAYKM,
COBPEMEHHan MaTeMaTuKa, abcTpakums, NormKa, TEXHOI0rmu.

MaTtemaTnKa 3aHUMaeT 0coboe MeCTo B UCTOPUN YeIOBEYECKON LMBUIN3ALMU, NOCKO/IbKY OHa ABAAETCA
OZlHOBPEMEHHO MNPaKTUYECKUM WMHCTPYMEHTOM WM GOopmMoi abcTpaKTHOro MblwneHusa. E€ BO3HWMKHOBeHMe
CBA3QHO C HaCyWHbIMMU NOTPEBHOCTAMM YesnoBeKa: He0HBXOAUMOCTbIO CUMTaTb NpeaMeTbl, U3MEPATb 3eMAIO,
onpefenATb BPeMA W BECTU XO3ANCTBEHHYIO AEATeNbHOCTb. ITW 3nemMeHTapHble GOpPMbl MAaTEMATUYECKOTO
3HaHMA CO BpeMeHeM TPaHCPOPMUPOBANNCH B C/IOKHYIO CUCTEMY MOHATUIA, 3aKOHOB U METOZ0B, NO3BOJIMBLLYHO
YesI0BEKY OCMbIC/INTb CTPYKTYPY OKPYKatoLLLero mmpa.

MepBble maTeMaTMYECKME 3HAHUA BO3HUKAN B APEBHEMLLINX LUBUAN3ALMAX HE3ABMCMMO ApYr OT Apyra. B
MeconoTammn MaTemaTuKa pa3BMBasacb B TECHOM CBA3M C TOProB/en, semaeaenmem U acTPOHOMUYECKMMU
HabnoaeHNAMU. BaBUNOHCKME KAMHONUCHbIE TabAWYKM CBMAETENbCTBYIOT O BbICOKOM YPOBHE YMC/IOBbIX
BbIYNC/IEHWUIA, UCMNOJIb30BAHUM MO3ULMOHHOM CUCTEMbI CYUCNEHUA U pEelleHUMU ypaBHEHWU. KavecTBeHHbIN
nepesom B pa3BUTUM MATEMATUUYECKOW Hayku npowusowén B [peBHel lpeumu, roe matemaTvka npuobpena
TEOpeTUYEeCKUIA XapaKTep. [peyeckue MbICAUTENM PACCMATPMBANM MATEMATUKY KaK CPeacTBO MO3HAHMA
YHUBEPCA/IbHbIX 3aKOHOMepHOCTel ObiTMA. MIMEHHO 34ecb BO3HMK MeToh, CTPOroro [A0Kas3aTesbCTBa,
OCHOBAHHbI HA aKCMOMAX U NOTUYECKUX BbiBoAAX. Tpyabl EBkAnaa, Apxumena, Nudbaropa v apyrux 3an0xuam
byHAAMEHT reoMmeTpun, TEOPUN YUCEN N MaTEMATUUECKOM NIOTUKN.

MapannenbHo C rpeyeckon TpaauuMen 3HAYMTeNbHbIM BKAAZ, B Pa3BUTME MAaTEMaATUKM BHECAWN YYéHble
[OpesHelt UHamMK. NHOUIACKME MaTeMaTuKK pa3paboTann AecATUYHYI0O CUCTEMY CYUC/IEHUA U BBEAW MOHATUE
HY/1A, YTO CTasI0 PEBOJIIOLMOHHBIM LIArom B UCTOPUWN HAYKKU. ITU NAEUN CYLLLeCTBEHHO YNPOCTUAN BbIYUC/IEHNA U
CNocobCcTBOBaAIM Pa3BUTUIO anrebpbl M acTpoHOMUWU. UHAMIACKAA maTemaTuyecKas Tpaauuma OT/M4yanach
BbICOKOW CTeneHblo abCTpakuMM U OPUrMHANBbHBIMWM METOAAMM pPeLleHUA YpaBHEHWUI, 4YTO No3XKe 6bino
BOCMNPUHATO APYITMMU KY/IbTYpPamu.

Ocobylo ponb B COXPAaHEHUM U PA3BUTUM MATEMATMUYECKOrO 3HAHMA Cbirpasa UCAaMCKas LMBUAN3ALMA
anoxu CpeaHeBeKkoBbs. YuéHble baumkHero BocTtoka u LleHTpanbHOW A3uM He TOIbKO NepesBenn W
CUCTEMATU3INPOBASIM AHTUYHbIE TPyAbl, HO W BHEeCAM COOCTBEHHbIM BKAag B MaTemMaTuKy. Anrebpa Kak
camocTonTeNbHaA gucumnamMHa opopmunacek brarogapa Tpyaam anb-Xopesmu, Ybé MMA 43N0 Havano TePMUHY
«anroputm». MycynbMaHCKMe MaTeMaTUKU PasBUAU TPUTOHOMETPUIO, FEOMETPUIO U TEOPUIO YUCeS, a TaKKe
NPUMEHANN MaTEMATUYECKME METOAbI B aCTPOHOMMMU U reorpadum.

B XVIII-XIX Bekax maTtemaTuKa BCTynu/aa B 3noxy abcrpakuuu. MNoasBnancb HOBble pasgesibl, TaKMe Kak
TeopuA BEPOATHOCTEN, INHEHas anrebpa 1 HeeBKAMAOBa reomeTpua. MaTeMaTUKM HAYanu U3yyaTb CTPYKTYpbI,
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He nmeroLwwme NPAMOro GM3MYECKOro aHaiora, YTo PaclMpPUIO FPaHMLbl HAYYHOTO MbILW/EHMA. ITOT Nepuos,
NoKasan, YTO MaTeMaTUKA MOKET Pa3BMBATLCA KaK aBTOHOMHAA 061aCTb 3HAHWSA, PYKOBOACTBYACL BHYTPEHHEMN
JIOTUKOWM U CTPOrMMM A0KA3aTeNbCTBAMM.

B XX BeKe maTemaTMKa 3HAUYMTE/IbHO YCNOXKHUAACh U anddepeHLmMpoBanack. Pa3Butne Normkn, Teopum
MHOXECTB W BblMUCAUTENbHOW MaTEMATUKM MPUBENO K MNEPecMoTpy OCHOBaHMM Hayku. [loABneHue
KOMMbIOTEPOB OTKPbLIIO HOBbIE BO3MOXHOCTU 417 MOAENMPOBAHUA, aHANM3a AAHHbIX U pPeeHUA CAOMHbIX
3afa4. MaTemaTuKa cTafla HEOTbEMIEMOM YaCTbto MHGOPMALMOHHBIX TEXHONOIUIA, SKOHOMUKN U UHKEHEPUN.

B coBpemeHHOM MUpe 3HaYeHWe MATEMATUKM TPYAHO nepeoueHuTb. OHa NeXut B ocHoBe LMGPOBbIX
TEXHONIOTUIM, WMCKYCCTBEHHOrO WHTENNEKTa, Kpuntorpadmm M aHanusza 60nbluMX [aHHbIX. IKOHOMMUYECKUe
MOAENU, NPOrHO3UPOBAHME PUCKOB M ONTUMM3ALMSA NPOLLECCOB HEBO3MOKHbI 663 MaTeMaTUUYeCcKMx MeToA40B. B
€CTeCTBEHHbIX M COLMANbHbIX HAYKax MaTemaTMKa obecneymBaeT TOYHOCTb M 06BEKTUBHOCTb MCCAEA0BAHUNA.

MaTemaTnKa TaKKe WrpaeT BaKHyl0 posb B  GOPMUPOBAHMM  JIOTUHECKOFO  MbIWAEHUA W
WHTENNEKTYasIbHON KyAbTypbl. M3yyeHne mMaTemMaTMyecKux AWCLMMAUH Pa3sBMBAET CNOCOBHOCTb K aHanusy,
abCcTparnpoBaHUIO M aprymeHTauMu. 3TU HaBblKM BOCTPebOBaHbl He TONbKO B HayyHoi cdepe, HO M B
noBCeAHEBHOW XU3HU, CNOCOBCTBYA NPUHATUIO 06OCHOBAHHbIX PELIEHUIA.

Takum ob6pasom, UCTOpUA MaTeMaTUKWU MNpeacTaBnseT coboli HenpepbiBHbIN NPOLECC HAKOMAEHUA U
npeobpasoBaHMa 3HaHMW. OT NPAKTUYECKUX BbIMMCAEHWI LAPEBHOCTM A0 CNOMHbIX abCTPAKTHLIX Teopwui
COBPEMEHHOCTM MaTeMaTMKa OCTaBaslacb ABMMKYLLEM CMNON HAYYHOTO M TEXHO/OFMYEeCKoro nporpecca. B
ycnosusix rnobanbHbiXx Bbi3oBOB XXI BeKa €€ posib KaK YHUBEPCA/IbHOTO WHCTPYMEHTa aHaaM3a W
NPOrHO3MPOBAHUA CTAHOBUTCA 0COBEHHO 3HaUMMON. MaTemaThKa NPOAO/IKAET C/IYKUTb OCHOBOM YCTOMYMBOIO
pa3BUTUA 0OLWECTBA U MHTENNEKTYAIbHOFO POCTa YeN0BEeYeCcTBa.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:
Boiep K., Mepubax Y. UcTopua matemaTnkun. Mocksa: Mup, 2011.
Kau B. UcTopua matemaTtuku: BeegeHune. Mocksa: Hayka, 2009.
Esknung. Hayana. PasnnyHble usganuma.

el

Ndpa K. Bceobuas nctopms umcen. Mocksa: ACT, 2000.
© PaxmaHoBa M.X., 2026

YOK: 81’243
Conuesal. M.
CryaeHTKa
Annarynbles A.
MNpenogasaTtennb
XyaaiHasapos B.
Ctapwwuin npenoaasaTenb
TYPKMEHCKMI roCcyAapCTBEHHbIN YHUBEPCUTET MMEHU MaxTyMKyau
Awxabag, TYpKMeHUCTaH

BAXHOCTb U3YYEHUA KUTAMCKOTrO A3bIKA B COBPEMEHHOM MUPE
AHHOTauuA

B cTaTbe paccmaTpuBaeTCA 3HaYeHUE N3yYeHun KUTANCKOro A3blKa B ycnosuax rno6anm3au,mm nycuneHua
ponaun Kutasa B MMpOBOﬁ NONNTUKE, SKOHOMUKE N KRYy/IbTypeE. AHalWI3MDYETCFI BAUAHNE KUTANCKOro s3blka Ha
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MeayHapogHoe obleHMe, obpasoBaHWe M NpodeccUMoHanbHyld MObBUAbHOCTL. [loayepKuBaeTcs, 4To
B/lafEHMNE KUTANCKMM A3bIKOM CTAaHOBUTCA Ba*KHbIM (PaKTOPOM KOHKYpPeHTOCMOCOBHOCTU cheuMannctos B
COBpeMeHHOM mupe. [lenaetca BbIBOA O HEOOXOAMMOCTU PaCLIMPEHUA M3YYEHMA KUTAMCKOro s3blka B
06pasoBaTeibHbIX CUCTEMAX PA3HbIX CTPAH.
Kntouesble cnosa:
KUTaMCKUI A3bIK, robannsauma, mexayHapoaHoe obLeHNe, MEXKYNbTYPHasA KOMMYHMKaLMS,
obpasoBaHKe, npodeccnoHabHaa MOBUIBbHOCTb.

CoBpeMeHHbIM MUP XapaKTepm3yeTca MHTEHCUBHbBIMM NpoueccaMm rnobannsaumm, KOTopble 3aTparnsaroT
Bce chepbl YeNOBEYECKOM AeATENIbHOCTU — OT SKOHOMMWKM U MOAUTUKU 40 HayKW, KynbTypbl U 06pa3oBaHus. B
3TUX YCNOBMAX 3HAHWE WMHOCTPAHHbLIX A3bIKOB NpuobpeTaeT 0Coby0 3HAUYMMOCTb, MOCKOJIbKY OHM CAyKaT
OCHOBHbIM CPeACTBOM MEXKAYHApPOAHOro obweHnAa M B3aMMOMNOHMMAHMA. Cpegn MHOMKeCTBa A3bIKOB MMpa
KUTaNCKMI A3bIK 3aHMMAeT ocoboe mecTo 6narofapa CTpemuTenbHOMY pocTy poaun Kutaiickoit HapogHoiw
PecnybavMkn Ha MnpoBoK apeHe. BaxKHOCTb M3yYeHUA KMTAMCKOro A3blka B COBPEMEHHOM MUpe obycioBaeHa
KaK 06 bEKTUBHBIMU FeoMNOIMTUYECKMMMU U SKOHOMUYECKMMU PaKTOpaMK, TaK U KyJIbTYyPHO-LUUBUAN3ALMOHHbIM
3HayeHmem Kuras.

KUTanCcKnin A3bIK ABNAETCA O4HUM M3 CaMblX PACMNPOCTPAHEHHDIX A3bIKOB B MUPE MO Yncay Hocutenen. OH
NCMNosb3yeTcs He ToNbKo B KnuTae, HO 1 B pAge cTpaH A3MM, a TaKKe B MHOTOYMC/IEHHbIX KUTAWCKUX Anacnopax
no Bcemy MMUpPY. ITO AeflaeT KUTAUCKUI A3bIK BaXKHbIM MHCTPYMEHTOM MEXKKY/IbTYPHOW KOMMYHUKaUMKN U
MEeXAYHapPOAHOro B3aMMoLeNCTBUA. B yCI0BUAX pacluMpeHns SKOHOMUYECKUX CBA3EN U KYNbTYPHbIX KOHTAKTOB
3HaHWE KUTANCKOTo A3blKa cnocobcteyeT 6onee rnyboKomMy NOHMMAHMIO KUTANCKOro 06LWEeCTBa, ero TPAAULNIA U
LeHHOCTEMN.

JKOHOMMUYECKNI daKTOp ABNSETCA OAHMM M3 K/KOYEBbLIX apryMeHTOB B MOJIb3y M3YYEHUA KUTAUCKOro
A3blKa. KnTal 3aHMMmaeT Beaylme No3mumMmM B MUPOBOW SKOHOMMKE, ABAAACH KPYNHEULWNM NPOU3BOAUTENEM U
OZHWM W3 FNABHbIX TOProBbIX NAaPTHEPOB A1 MHOMMX CTpaH. MeXayHapoaHOe COTPYAHUYECTBO C KUTAMCKMMM
KOMMNaHuAMKU TpebyeT He TO/bKO MPOGdEecCMOHaNbHbIX 3HAHMIA, HO W A3bIKOBOW KOMMeTeHUMU. BnageHue
KUTAaMCKMM A3bIKoM obneryaet [fenoBble NeperoBopbl, CNOCOOGCTBYEeT YCTAaHOB/AEHUIO A0BEPUTESbHbIX
OTHOLWIEHMI W noBblwaeT 3¢pPEKTUBHOCTb COBMECTHBIX MPOEKTOB. [NA cneunannctoB B 061aCTM 3KOHOMUKK,
6M3HEeca M MeXAYHAPOAHbIX OTHOLEHWNN 3HAHWE KUTANCKOro A3blKa CTAaHOBUTCA 3HAYUTE/IbHbIM KOHKYPEHTHbIM
NPeMMYyLLLECTBOM.

MonnTnyeckoe 3HaYeHNe KMTaMCKOTO A3blKA TaKKe Hesb3A HefooLeHMBaTb. KMTal akTMBHO yvacTByeT B
peLleHnmn rnobanbHbIx Npobaem, TaKMX KaK yCToMYMBOE Pa3BUTUE, MeXAyHapoaHas 6e30nacHOCTb MU U3SMEHeHUe
KnMmata. B pgunnomatuuyeckoh cdepe 3HaHME KMTAMCKOro A3blka Mo3BosseT 6osiee TOYHO MNOHMMATb
odmumManbHble No3mumm Kntaa, 0Co06eHHOCTM MONUTUYECKOTO AMCKYPCA U KY/IbTYPHbIE KOHTEKCTbI MPUHUMAEMbIX
pelweHuin. 3To 0coBEHHO BaXKHO Aas cneumannuctos, paboTatowmx B chepe MeKAYHAPOAHbIX OTHOLUEHWUN,
aHA/IMTUKM U FOCYAapPCTBEHHOM CNyKObl.

KynbTypHOE 3Ha4YeHMe KUTACKOro A3bIKA CBA3AHO C 6HoraTbiM UCTOPUYECKUM U GUNOCOPCKUM Hacneamem
Kutasa. Kutalckaa antepatypa, ¢punocodums, UCKYcCTBO M TPAAULMOHHAA MeaULMHA ABAAIOTCA BaXKHOMN YacTbio
MMPOBOI KyNbTYpbl. 3HAHME A3blKa MO3BO/SAET IYyOXKe MOHATb CMbICA K/IAaCCUYECKUX TEKCTOB, OCOHBEHHOCTM
MMPOBO33PEHUA U ICTETUKN KUTANCKON LMBUAN3ALMKN. ITO CNOCODOCTBYET PAa3BUTUIO MEXKKYIbTYPHOro Ananora
1 B3aMMHOTO YBayKeHMA MeXAY HapoLamu.

Ocoboe BHMMaHMe crnepyeT yAenWUTb POAN KUTAMCKOrO A3blka B POPMMPOBAHUM MEXKKYNbTYPHOM
KOoMneTeHUMU. M3ydeHre A3blka nNpeanonaraer 3HaKOMCTBO C Ky/IbTYPHbIMWU HOPMaMM, KOMMYHUKATUBHbIMM
cTpaterMamm M OCOBEHHOCTAMM  MbIWEHUA HocuTene A3blka. KuTalckmit  A3blK, obnagatowmin
nepornnduryeckom NMCbMEHHOCTbIO M TOHA/IbHOM POHETUKOMN, GOPMUPYET OCODbIN TUM A3bIKOBOTO MbILLIEHUS.
OcBoeHMe 3TUX 0COBEHHOCTEN pPacLLUMpPAET KOFTHUTUBHbIE CNOCOBHOCTM 0byYatoWmXCa U pa3BMBaET UX TMOBKOCTb
MbILLEHUS.
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B 3aKknlouyeHne cnepyer OTMETUTb, UYTO BAXKHOCTb M3YYEHWUA KMUTAMCKOTro A3blKka B COBPEMEHHOM MUpe
onpefenseTcA COBOKYMHOCTbO 3KOHOMWMYECKMX, MOJUTUYECKUX, KYNbTYpPHbIX M 0Bpa3oBaTenbHbiX $aKTOPOB.
BnageHne KWUTAWCKMM  A3bIKOM  pPaclWMpPsieT BO3MOMHOCTM  MENKKYAbTYpPHOro ob6LleHuA, noBblwaeT
nNpodeccnoHanbHy0 KOHKYPEHTOCNOCOOHOCTL U cnocobcTyeT 6osee rNyboKOMY MOHMMaHUIO COBPEMEHHOM
MWPOBOW peanbHOCTU. B ycnoBmax AanbHeNLWero ycuneHunsa poan Kntaa Ha mexXayHapoaHOW apeHe 3HaYeHue
KMUTAMCKOro fi3blka ByAeT npoaosikaTb BO3pacTaTb, YTO AENAET €ro U3yYyeHue akTyalbHOW M NepcrnekTUBHOM
3a4a4en coBpemeHHOoro obpasoBaHus.
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EFFECTS OF ELECTRONIC CIGARETTE USE ON SALIVARY PROTEIN BUFFER SYSTEM AND SALIVA VISCOSITY

Abstract
Electronic cigarette use has emerged as a significant concern for oral health. This article examines the
impact of e-cigarette aerosol exposure on salivary protein buffering capacity and rheological properties of saliva.
Evidence suggests that e-cigarette use alters protein composition, impairs buffering function, and increases saliva
viscosity, potentially compromising oral defense mechanisms.
Keywords:
electronic cigarettes, salivary proteins, buffer capacity, saliva viscosity, oral health.

Introduction

Electronic cigarettes have gained widespread popularity as perceived safer alternatives to conventional
tobacco products [1, p. 1973]. However, emerging evidence indicates that e-cigarette aerosol exposure affects
multiple aspects of oral physiology, including salivary composition and function [2, p. 98].

Saliva serves as a critical protective fluid in the oral cavity, with proteins contributing approximately 10-
15% of total salivary buffering capacity while also maintaining optimal rheological properties essential for
lubrication and mucosal protection [3, p. 2].

The protein buffer system in saliva operates through ionizable amino acid residues, particularly histidine,
which has a pKa near physiological pH [4, p. 25]. Additionally, salivary proteins including mucins, proline-rich
proteins, and statherin contribute to saliva viscosity and viscoelastic behavior [5, p. 3]. Understanding how e-
cigarette use affects these interrelated functions is essential for assessing oral health risks in this growing
population.

Effects on Salivary Protein Composition

E-cigarette use induces significant alterations in salivary protein profiles. Dawes and colleagues
demonstrated that total protein concentration is typically elevated in e-cigarette users, with mean values of 2.8
+ 0.9 mg/mL compared to 2.1 + 0.6 mg/mL in non-users [6, p. 19]. This paradoxical increase reflects the shift
toward sympathetically-mediated salivary secretion associated with chronic nicotine exposure, producing
protein-rich but lower-volume saliva [7, p. 14].

Despite elevated total protein, specific proteins with significant buffering capacity show reduced
concentrations. Siqueira and colleagues, using mass spectrometry analysis, found that histatin-1 concentration
was reduced by 42% in e-cigarette users, while statherin decreased by 31% [8, p. 1112]. These proteins contain
histidine residues critical for acid neutralization at physiological pH ranges [9, p. 682].

Helmerhorst and Oppenheim noted that the salivary proteome responds dynamically to environmental
challenges, with chronic exposure to irritants potentially depleting specific protein families [10, p. 24]. The
selective reduction of buffering proteins in e-cigarette users may result from increased consumption during
repeated neutralization of acidic aerosol components or from direct chemical modification by reactive aldehydes
[11, p. 1320].

Impairment of Protein Buffering Function

Carbonyl compounds generated during e-liquid vaporization, including formaldehyde and acrolein, readily
react with protein amino groups through Schiff base formation [12, p. 393]. Omaiye and colleagues
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demonstrated that exposure of purified salivary proteins to e-cigarette aerosol resulted in detectable protein
carbonylation and cross-linking, indicating oxidative modification that compromises buffering function [13, p.
1062].

Functional assessment reveals significant impairment despite higher total protein concentrations. Proctor
and colleagues isolated salivary protein fractions and performed acid titration, finding mean protein buffering
capacity of 0.4 £ 0.2 mL HCl in e-cigarette users versus 0.6 £ 0.2 mL HCl in non-users—a 33% reduction [14, p.
249]. Van Nieuw Amerongen and colleagues emphasized that protein structural integrity is essential for
maintaining buffering effectiveness [15, p. 32].

The acquired enamel pellicle, formed primarily from salivary proteins, provides protection against acid
attack on dental surfaces [16, p. 207]. Hannig and colleagues found that pellicle derived from e-cigarette user
saliva provided significantly less protection against erosive challenge, with enamel specimens losing 2.3 £ 0.4 um
of surface material following standardized acid exposure compared to 1.6 + 0.3 um for non-user pellicle [17, p.
77198].

Alterations in Saliva Viscosity

E-cigarette use substantially affects salivary rheological properties. The hygroscopic nature of propylene
glycol and glycerol—primary e-liquid components—draws water from oral tissues, contributing to oral dryness
and altered saliva consistency [18, p. 733]. Chronic exposure leads to compensatory changes in mucin secretion
that affect viscosity [19, p. 164].

Tabak and colleagues established that salivary viscosity depends primarily on mucin concentration and
hydration state [5, p. 5]. In e-cigarette users, reduced salivary flow combined with relatively preserved mucin
secretion results in increased mucin concentration per unit volume, elevating viscosity [20, p. 305].
Measurements using cone-and-plate viscometry revealed mean viscosity values of 2.8 + 0.6 mPa-s in e-cigarette
users compared to 1.9 + 0.4 mPa-s in non-users at standard shear rates [21, p. 50].

Increased viscosity impairs several protective functions. Saliva clearance of acids and sugars from tooth
surfaces is delayed, prolonging substrate availability for cariogenic bacteria [22, p. 458]. Dawes demonstrated
that oral clearance time is inversely related to salivary flow rate and directly related to viscosity [23, p. 225].
Additionally, highly viscous saliva provides less effective lubrication, potentially contributing to mucosal
discomfort reported by e-cigarette users [24, p. 4].

Protein aggregation induced by aldehyde exposure may further contribute to viscosity changes. Cross-
linked protein complexes exhibit altered hydrodynamic properties, increasing resistance to flow [25, p. 496]. This
mechanism may explain why viscosity increases exceed what would be predicted from concentration changes
alone [26, p. C40].

Clinical Implications

The combined effects of impaired protein buffering and increased viscosity create conditions favoring
dental demineralization. Reduced acid-neutralizing capacity allows prolonged pH depression following
acidogenic challenges, while increased viscosity delays clearance of both acids and fermentable substrates [27,
p. 296]. These factors may contribute to the elevated caries risk observed in e-cigarette users in epidemiological
studies [28, p. 724].

Furthermore, altered saliva rheology affects the formation and properties of the acquired pellicle. Viscous
saliva produces thinner, less protective pellicle layers with compromised acid resistance [29, p. 1823]. This
represents an additional mechanism by which e-cigarette use may increase susceptibility to erosive tooth wear.

Conclusion

Electronic cigarette use significantly impacts salivary protein buffering capacity and viscosity through
multiple mechanisms including altered secretion patterns, chemical modification of proteins, and dehydrating
effects of aerosol components. These changes compromise oral defense mechanisms and may contribute to
increased risk of dental caries and erosion. Further longitudinal research is needed to fully characterize the
clinical consequences of these salivary alterations in e-cigarette users.
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THE IMPORTANCE OF THE HORMONE INSULIN IN DIABETES MELLITUS

Abstract
Insulin is a key hormone regulating carbohydrate, fat, and protein metabolism in the human body. Its
deficiency or impaired biological action leads to the development of diabetes mellitus, a chronic metabolic
disease with high prevalence worldwide. This article discusses the physiological role of insulin, its mechanisms
of action, the pathogenesis of diabetes mellitus, and the clinical significance of insulin therapy. Special attention
is given to the role of insulin in preventing acute and chronic complications of diabetes.
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insulin, diabetes mellitus, glucose metabolism, insulin resistance, endocrine system.

Diabetes mellitus is one of the most common endocrine disorders and represents a major public health
problem. The disease is characterized by persistent hyperglycemia resulting from defects in insulin secretion,
insulin action, or both. Understanding the role of insulin is essential for explaining the pathophysiology of
diabetes mellitus and for developing effective therapeutic strategies.

Physiological Role of Insulin.

Insulin is a peptide hormone synthesized and secreted by the B-cells of the pancreatic islets of Langerhans.
Its primary function is to maintain normal blood glucose levels by facilitating glucose uptake into insulin-sensitive
tissues, such as skeletal muscle and adipose tissue. Insulin also regulates lipid metabolism by inhibiting lipolysis
and promotes protein synthesis by enhancing amino acid uptake into cells.

Mechanism of Action of Insulin.

Insulin exerts its effects by binding to specific insulin receptors located on the surface of target cells. This
interaction activates intracellular signaling pathways that lead to increased glucose transport, glycogen synthesis,
and lipid storage. One of the key actions of insulin is the translocation of glucose transporter type 4 (GLUT4) to
the cell membrane, which enhances glucose uptake from the bloodstream.

Insulin Deficiency and Diabetes Mellitus.

In diabetes mellitus, insulin deficiency may be absolute or relative. In type 1 diabetes mellitus,
autoimmune destruction of pancreatic B-cells results in a complete lack of insulin production. In type 2 diabetes
mellitus, insulin resistance and impaired insulin secretion coexist, leading to insufficient biological action of
insulin despite its presence in the circulation.

Role of Insulin in Glucose Metabolism.

Insulin plays a central role in glucose metabolism by promoting glycogenesis in the liver and muscles and
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inhibiting gluconeogenesis. In the absence of adequate insulin action, glucose remains in the bloodstream,
causing chronic hyperglycemia. This metabolic disturbance is the hallmark of diabetes mellitus and the main
factor responsible for its complications.

Insulin Therapy in Diabetes Mellitus.

Insulin therapy is essential for patients with type 1 diabetes mellitus and is widely used in advanced stages
of type 2 diabetes. The administration of exogenous insulin helps normalize blood glucose levels, reduce
symptoms of hyperglycemia, and prevent metabolic decompensation. Modern insulin preparations differ in
onset, peak, and duration of action, allowing individualized treatment regimens.

Prevention of Diabetic Complications.

Adequate insulin regulation is crucial for preventing both acute complications, such as diabetic
ketoacidosis, and chronic complications, including neuropathy, nephropathy, retinopathy, and cardiovascular
disease. Long-term glycemic control achieved through appropriate insulin use significantly improves quality of
life and reduces morbidity and mortality in diabetic patients.

Conclusion.

Insulin is a vital hormone whose proper secretion and action are essential for metabolic homeostasis. In
diabetes mellitus, disturbances in insulin production or function lead to severe metabolic consequences.
Understanding the importance of insulin allows for effective disease management and prevention of
complications. Insulin therapy remains a cornerstone in the treatment of diabetes mellitus and plays a decisive
role in improving patient outcomes.
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MHHOBALIMOHHbBIE NOAX0Abl B COBPEMEHHOW ONEPATUBHOW XUPYPTUMN:
OT TEOPUU K KNIMHWUYECKOW NPAKTUKE

AHHOTauuA
B cTaTbe NpoBOANTCA KOMMNEKCHbIN aHaIN3 COBPEMEHHbIX TEHAEHUMIA Pa3BUTUA ONepaTUBHOM XMPYpPrum
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M npouecca BHEAPEHWUA BbICOKOTEXHOJIOTMYHbIX Pa3paboTOK B MOBCEAHEBHYI KAMHUYECKYIO MPAKTUKY.
PaccmaTtpuBatoTca BOMPOCHI 3BOJIOLMU XMPYPITUUYECKOTO MHCTPYMEHTApUA, NpMMmeHeHne poboTU3MPOBaHHbIX
CUCTEM U CUCTEM MHTPAoNepaLMoOHHON HaBUraLumm, a TakKe posib 3D-mogennpoBaHusa B npegonepaumoHHOM
NAAHUPOBAHUM.
KnioueBble cnosa:
onepaTUBHasA XMPYpPrua, MHHOBALMOHHbIE TEXHONOMMK, POBOT-acCUCTUPOBAHHbIE OMNepaumu,
MaNIonHBa3MBHaA xnpyprus, 3D-moaenmposaHme, MegUUMHCKAA BU3yaIn3aums.

Pa3BuTME COBpEMEHHOM MeauuuHbl Ha pybexe nepsolii udetrBept XXI BeKka XxapakTepusyertcs
CTPEMUTENbHON TpaHCcHOpPMaAUMEN KIACCUYECKOM XUPYPruyeckon napagumrmbl nog BAMAHMEM LMOPOBbLIX
TEXHO/MIOTUIA U BUOMEANUMHCKON UHXKeHepun. OnepaTUBHAA XUPYpPrus, TPaaULMOHHO onupatowasca Ha
rnybokoe 3HaHMe Tonorpaduyeckoit aHaTOMUU U BUPTYO3HOE BAAAEHWE MaHya/lbHbIMW HaBblKaMW, CEroaHsA
nepexoamntT B 061acTb MHTENNEKTYyaNbHbIX BMELWIATENbCTB. ITOT Nepexoq OT TEOPETUYECKMX KOHUEenuuin K
LUMPOKON KJAMHUYECKOW MpaKTUKe 0byc/ioBleH HeobXxoAMMOCTbO MOBbIWEHUA MPELU3IMOHHOCTU AENCTBUIA
XUpypra u paguKkanbHOro CHUXEHUS MHBA3MBHOCTM npoueayp. PyHAaMEHTaNbHbIM CABUIOM CTaN0 NOHUMaHUe
TOro, 4To ycrnex onepauum OnpefensieTca He TO/NIbKO TEXHMUYECKOW UYMUCTOTOM BbINOJAHEHWA A0CTyna, HO U
MHTErpaumein MHTPaonepaLMOHHbIX AaHHbIX B PEXMME PeasibHOro BpeEMEHM.

OgHoW 13 Hanbonee 3HAYMMbIX MHHOBALUMIA, MPOYHO BOLIEALWMUX B KAMHUYECKYIO MPAKTUKY, SBAAETCS
BHeApeHWe pPob6OTU3MPOBAHHbLIX KOMMIEKCOB. B oT/AMuYMe OT TpPagMUMOHHOM nanapockonuu, poboT-
aCCUCTUPOBaHHbIE CUCTEMbI 0becrneymBaloT xupypry becnpeuLefeHTHYHO cTeneHb cBO60OAbl MaHMMNYASTOPOB,
WUCK/IlOYaA Npu 3TOM ECTECTBEHHbIA TPEMOP PYK M NpenoctaBnsa obbemHoe TpexmepHoe u3obparkeHue
OMEepPaLMOHHOrO MO/AA C MHOFOKpaTHbIM yBe/JndeHnem. TeopeTMyeckas BO3MOMKHOCTb MpPOBeAeHUA
OMCTaHLUMOHHbIX Onepauuii CeroaHs BOMOLWAETCA B KOHUENUUM TenemeguuMHbl, NO3BONAA BeayLMM
3KcrnepTam KOHCY/NbTUPOBATb WUAM HEMOCPeACTBEHHO y4yacTBOBATb B /IEYEHUM MALMEHTOB, HaxoAALLMXCA 3a
TbiCAYM KuaomeTpoB. OAHAKO KAMHMYECKasa afanTauma Takux cuctem TpebyeT He TONbKO TeXHWYeCcKoro
nepeocHalLeHMA onepaLMoHHbIX, HO U Pa3pPaboTKM NPUHLMNNAIBHO HOBbLIX MPOrpaMm 0byYeHMsa CneLmManuncTos,
OPUEHTUPOBAHHbIX Ha LUGPOBYHO MHTEPNPETALMIO TAKTUNbHbIX OLLYLLLEHWNA.

MapannenbHo c poboTM3auMein NPoOUCXOAUT KayecTBEHHOe W3MEeHeHWe MeTO4OB BW3yaausauum W
npegonepaLmoHHOro nAaHMpPoBaHMA. TeXHONOrMKM aAAaMTUMBHOIO MPOUM3BOACTBA W TPEXMEPHOM nNeyaTtu
No3BOJIAIOT CO34aBaTb NEPCOHANU3MPOBaHHbIE aHAaTOMUYECKME MOAE/NIN OPraHOB KOHKPETHOro nauueHTa Ha
OCHOBE [AHHbIX KOMMbIOTEPHON M MarHUTHO-PE30HAHCHON Tomorpadumn. B KAMHMYECKON NpakTUKe 3TO gaeT
BO3MOMHOCTb XMPYPrMYyecKoit bpuraae NpoBecTn «BMPTYasbHYIO PeneTULMio» NPeaCcTOALWEero BMeLlaTeNbCTBa,
BbISIBUTb MHAMBUAYaNbHble 0COBEHHOCTU COCYAUCTON apXUTEKTOHMKU U 3apaHee onpenenntb ONTUMaNbHYIO
TpaeKkTopuio goctyna. bonee Toro, MCNonb3oBaHWE CUCTEM AOMNOJIHEHHOW pPeanbHOCTU HenocpeacTBEHHO B
npouecce onepalmm NoO3BOAAET NPOELMPOBATb rosorpaduyeckme n3obparkeHma CKPbITbIX CTPYKTYP NPSAMO Ha
onepauMoHHOe MoJjie, YTO CYLEeCTBEHHO MWHUMMU3IMPYET PUCK C/YY4aMHOro MOBPENKAEHUS MarucTpasbHbIX
COCY/ZI0B M HEPBHbIX CTBOJIOB.

Ba*KHbIM acneKTOM COBPEMEHHOM ONepaTUBHOMN XMPYPrumM ABASETCA peannsauma MeXaAncUunninHapHoro
noaxona, O6beAMHAOLWEro YCUAMA XUPYPros, paguonoros u dapmakosioros. [oseneHne rmMbpUAHbLIX
OMepPaLMOHHbIX CTano 3aKOHOMEPHbIM UTOFOM CTPeMJIEHMA K OAHOMOMEHTHOMY BbIMOJIHEHMIO PA3/INYHbIX
3TanoB fieyeHuns. B TaKMX yCNOBUAX CTAHOBUTCA BO3MOXHbIM COYETaHME OTKPbITbIX XMPYPrMYecKUX Npuemos C
WHTEPBEHLMOHHbIMU PEHTIEHOJIOTMYECKUMIN  MaHUNYAALUMAMKM, UYTO OCOBEHHO aKTya/lbHO B COCYAMCTOM
XUPYPruun n kapguonorum. KnmHnyeckasn appekTMBHOCTb NOA0OHbIX NOAX0L0B NOATBEPKAAETCA COKpaLLEHNEM
BpemeHu npebbiBaHMA NaLMEHTa NoA HAPKO30M M BO3MOKHOCTbIO KOPPEKLUU NATONOTNIA, paHee CHUTaBLUMXCS
HeonepabenbHbIMU 13-33 BbICOKOTO PUCKA OCNOXKHEHUIA.

MHHOBALIMM KacaloTcsa He TOMIbKO TEXHUYECKOro obecrneyeHns, HO M CaMoi UAE0N0rMN BOCCTAHOBUTENBHOMO
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nepuoga. KoHuenuua yCKOpeHHOW peabuautaumm Nocne XMpPYpPruyeckux BMeLLaTenbCTB NepecmatpuBaeT
TPagMLMOHHbIE NOAXOAb! K NpeaonepaLMOHHON NOArOTOBKE U NOCAeOoNepaLMOHHOMY BEAEHWUIO NALLMEHTOB.

B 3akntoyeHue cnesyeT OTMETUTb, YTO COBPEMEHHAA OnepaTMBHAA XMPYPruA HaxogmuTcA Ha Tane
rno6anbHOMN MHTErPaLLMM BbICOKMX TEXHONOTUIA U PYHAAMEHTANbHOM HayKu. MNepexos oT TEOPUUN K KNUHUYECKON
npakTMke TpebyeT He TONbKO AOKa3aTesnbHOM 6a3bl 3PPEKTUBHOCTM HOBbIX METOLOB, HO W 3TUYECKOrO
OCMbIC/IEHMA POAM BPaYva B BbICOKOTEXHOOTM3UPOBAHHOM MeANLMHCKOM NPOCTPAHCTBE.
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Mocka: IP0TAP-Meaua, 2023. 736 c.
2. CeprmneHko B. W., Metpocan 3. A., ®payum W. B. Tonorpaduyeckaa aHaTOMUA U OnepaTMBHAsA XMpPyprua:
yyebHuKk B 2 7. / nog pea. KO. M. NlonyxuHa. 3-e nsa,., ncnp. Mocksa: IOTAP-Meaua, 2023.
3. Nupagos M. A. n ap. HCynbT: NHHOBALMOHHbIE TEXHONOTUM B JIeYeHUM U NpodUNaKkTUKe: PyKOBOACTBO A1A
Bpaueii. 4-e usga., nepepab. n gon. Mocksa: MEAnpecc-uHndopm, 2024. 328 c.

© AmaHHazapos b.A., 2026

YOK 579
Fapaesa [x.C.
MpenogasaTtenb Kadeapbl MMKpOHUOAOrMK
TypKMeHCKNi FocyfapCTBEHHbIN MeAUUMHCKUA YHUBEPCUTET MMeHM MblpaTa MappbieBa
TypkmeHucTaH, Awxabag,

[AETCKUE BUPYCHbBIE UHPEKLIUUN: ANATHOCTUKA U NEYEHUE

AHHOTauuA

BupycHble MHOEKLMN 3aHMMAIOT BeayLLee MeCTo B CTPYKType 3ab0s1eBaeMoCTM AETCKOro HaceneHusa m
ABNAIOTCA OLHOM M3 OCHOBHbIX NMPUYMH ObOpallaeMocTn K Bpauyy-neamaTpy. Bbicokas pacnpocTpaHEHHOCTD,
pasHoobpasme KAMHUYECKUX GOPM WU PUCK PasBUTUS OC/IOMKHEHUA OMpeaensaloT aKTya/lbHOCTb AaHHOWM
npob6aembl. B cTaTbe paccmaTpMBaOTCA OCHOBHbIE BUAbI AETCKMX BUPYCHbIX MHDEKLMIA, COBPEMEHHbIE METOAbI
WX ANArHOCTUKM, NPUHLUMbI e4eHna U NpodunakTkn. Ocoboe BHUMaHME yaeneHO 0COOEHHOCTAM TeYeHus
BUPYCHbIX 3aboneBaHUit y [eTed paHHero BO3pacTa, a TaKXKe pauMoHasbHOMY MCMNONb30BaHMUIO
NPOTUBOBUPYCHBLIX U CUMNTOMATUYECKUX CPeaCTB.

KntoueBble cnosa:
AEeTU, BUpyCHble I/IH(bEKLI,I/IVI, ANAarHoCTuKa, nevyeHune, I'IpOd)VII'IaKTVIKa.

[eTckne BUpYyCHble MHOEKLMM NpeacTasantoT coboli obwupHyo rpynny 3aboseBaHuUl, Bbi3blBaeMbIX
Pas/IMYHbIMMU BUPYCAMM U XapaKTEPU3YIOLWMXCA BbICOKOW KOHTarMosHocTblo. MMmyHHaa cuctema pebéHka
Haxo4uTcA B CTagun GopMMPOBAHMA, YTO 0OYCNOBAMBAET NOBbILEHHYIO BOCMIPUMMUYUBOCTD K MHOEKLIMOHHbIM
areHTam. Hanbonee 4acto BMpYCHble 3a60NeBaHMA PErUCTPUPYIOTCA B AOWKOJABHOM M MIAAWEM LWKOJIbHOM
BO3pacTe, 0CO6EHHO B OCEHHE-3UMHWI Nepuoa,

3TMoNOMMA N KNnaccuduKaumsa BUPYCHbIX MHDEKUNI y aeTen.

Bo3byautenamm AeTCKUX BUPYCHbIX MHOEKLMI ABAAIOTCA pecnmnpaTopHble, KULWeYHble, HeMPOTPOMHbIE U
3K3aHTeMHble Bupycbl. K Hambonee pacnpoCTpaHEHHbIM OTHOCATCA BMPYCbl FPUMNMNA M MNaparpunna,
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a4eHOBUPYCbl, PUHOBUPYCbI, PECAUPATOPHO-CUHUUTUANBHBI BUPYC, BUPYCbl KOPU, KPAaCHYXM, BETPAHOM OCnbl, a
TaK)Ke PoTaBMPYCbl U HOPOBUPYCbI. B 3aBUCMMOCTU OT NPEMMYLLECTBEHHOIO NOpPaXeHMa OpraHoB pas/nyatoT
pecnmnpaTopHble, KULLIEYHbIE, KOXKHbIE U reHepann3oBaHHble GopMbl MHDEKLUNA.

OcobeHHOCTM TeYeHMA BUPYCHbIX MHDEKLMIA B A@TCKOM BO3pacTe.

Y peteit BUpPYCHble MHPEKUMM 4acTo NpoTeKaloT bosiee TAXKENO, Yem Y B3POC/bIX, C BblpaxKeHHOM
MHTOKCUKaUMe U ObICTPbIM Pa3BUTUEM OC/IOKHEHUWA. Y HOBOPOMKAEHHbLIX U TPyAHbIX AeTeld BO3MOMKHO
aTMNMYHoe TeyeHMe 3aboneBaHus 6e3 APKO Bblpa’KEHHbIX CMMNTOMOB. BayKHOM 0cCOBeHHOCTblO ABNAETCA
CK/IOHHOCTb K 4acTbiM peumamBam, YTO CBA3AHO C HE3PEsIOCTbI0 MMMYHHOrO OTBETa M OTCYTCTBMEM CTOMKOro
NOCTUHPEKLUMOHHOTO UMMYHUTETA K pPALY BUPYCOB.

KnnHuyeckas KapTuHa.

KnnHuyeckne npoasieHUs BUPYCHbIX MHPEKUMIN y AeTeld BKAYAloT NOBbIWEHME TemnepaTypbl Tena,
cnabocTb, CHUMKEHWE anmneTuTa, ronoBHyto 60/b, KaTapasibHble AB/EHMA, AUCMNENCUYECKME PacCTPOMCTBa U
KOKHble BbiCbiNaHMA. CMMNTOMATMKa 3aBUCUT OT TUMNa BMpPYca, Bo3pacTa pebEHKA U COCTOSHUA ero MMMYHHOM
CUCTEMDI. B TAXKENbIX CIy4asX BOSMOMXKHO pa3BUTME CYAO0POr, AblXaTe/IbHON HeLO0CTaTOYHOCTU M 06e3BOKMBAHMS.

[MarHocTMKa AeTCKUX BUPYCHbIX MHPEKUNIA.

[MarHocTMKa OCHOBbIBAETCA Ha AaHHbIX aHAMHE3a, K/IMHMYECKOro OCMOTpa U pe3ybTaTax 1abopaTopHbIX
nccnenosBaHuii. McnonbsyroTca OB6LEKAMHMYECKME aHANWU3bl KPOBM WM MOYM, CEPOJSIOTMYECKME METOAbI,
noanMmMepasHaa LUenHas peaKkumMs W 3KCNpecc-TecTbl. BaKHbIM 3Tanom sBnsetrca aAnddepeHumanbHas
AMarHocTMKa ¢ 6akTepuanbHbiMM  MHEKUMAMM  OAAa NpefoTBpalleHMA HeobOCHOBAHHOIMO HasHayeHuA
aHTUOMOTHKOB.

MpUHLMNbI NeYeHus.

JleyeHne [ETCKMX BUPYCHbIX WHPEKUMA B OONBLIMHCTBE C/y4aeB HOCUT CUMMATOMATUYECKUA W
NOALEPKMBAIOWMIA XapaKkTep. HasHayaloTca KaponoHWMKalowme cpeacTea, pernapaTtauMoHHas Tepanus,
NPOTUBOKALL/IEBbIE M MYKOUTUYECKME npenapaTbl. [IPOTUBOBUPYCHbIE CpeacTBa MPUMEHAIOTCA MO CTPOrUm
NoKasaHMAM, ocobeHHO y geTelt paHHero Bo3pacta. AHTMOAKTepUanbHaA Tepanma UCNOb3YETCA TOJIbKO NpK
pa3BUTUKN BaKTepmnanbHbIX OCIOKHEHUN.

Bo3MOKHble OC/IOXKHEHMA.

Hanbonee YyacTbiMM OCIOKHEHUAMU BUPYCHbIX MHOEKUNI Y AeTel ABAAIOTCA OTUT, CUHYCUT, MHEBMOHMUA,
BPOHXMONNT U MEHUHTUT. TAXKECTb OCNOXKHEHWNI 3aBUCUT OT CBOEBPEMEHHOCTU AMArHOCTUKN U afeKBATHOCTU
neyeHnn. Ocobyo 0NacHOCTb BUPYCHbIe MHOEKLUN NPeACcTaBAAOT ANA AeTel C XPOHUYECKMMUM 3ab01eBaHUAMM
N UMMYHOZEDULIUTHBIMU COCTOAHUAMM.

MpodurnakTmka.

MpodurnakTka OETCKUX BUPYCHbIX MHPEKUMIA BKAOYaeT crneumduueckme M Hecneumduyeckme mepbl.
BakuuHauusa asnsetca Hanbonee apPeKkTMBHbIM cnocobom npepynpexRaeHma Takux 3aboneBaHui, Kak Kopb,
KpacHyxa, rpunn v BeTpaHasa ocna. Hecneumduueckan npodpunaktnuka HanpasieHa Ha yKpenaeHne UMMyHUTETa,
cobntoaeHne NpaBua IMYHOW TMIMEHbI, paLMoHaAbHOE NUTAHWE M 3aKa/IMBaHMe OpraHM3ma pebeéHka.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1.BapaHos A.A. NeanaTtpua. — M.: TIOTAP-Megua, 2021. — 1024 c. — URL: https://www.geotar.ru
2.KopoBsuHa H.A., 3annatHukoB A.J1. UHPeKunoHHble 6onesHun y getent. — M.: FS0TAP-Meauma, 2020. — 640 c.
— URL: https://www.geotar.ru
3.YuailkuH B.®. [leTckne WHPEKUMOHHble 6onesHn. — M.: MeauumHa, 2019. — 688 c. — URL:
https://medknigaservis.ru
4.CamcbirHa [.A. BupycHble wuHdekumn y peteidr. — M.: [paktuka, 2018. — 512 c. — URL:
https://www.studentlibrary.ru

© lapaesa [:k.C., 2026
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YAK 61
Xannbiesa C.
Mpenopasatenb, TYPKMEHCKUIA TOCYAaPCTBEHHBIN MEANLMHCKUI yHUBEPCUTET
um. MbipaTa lNappbleBa
r. Awxabaa, TypKMeHUCTaH

NCTOPUA PASBUTUA KUBEPBE3OMACHOCTU

AHHOTauuA

B paHHOM cTaTbe paccMaTpuUBAETCA MCTOPUS PasBUTUSA KnbepbesonacHOCTM KaK BarkHOW obnactu
COBpEMEHHOM  MHbOpMaLUMOHHOM  B6e3onacHocTM. OnKUCbIBAlOTCA  OCHOBHblEe  3Tanbl  CTAaHOB/EHUA
Knbepbe3onacHOCTN, HAUMHAA C NOABNEHUA NEPBbIX BbIMUCAUTENbHbBIX CUCTEM U 3aKaHUMBA COBPEMEHHbIMMU
MeToAaMM 3aWmTbl UMPPOBLIX AaHHbIX. Ocoboe BHMUMaHWE yAenseTcs 3BOMOUMU KMbepyrpos, pasBUTUIO
3aLLUTHbBIX TEXHONOTUI N Poan KubepbesonacHoCTM B ycnoBusax undposmsaumm obuiectsa.

Kniouesble cnosa:
KmbepbesonacHoCTb, MHPOPMaALIMOHHAA 6e3onacHOCTb, UCTOPUA, KNbepyrpossl,
KOMMNbIOTEPHbIE CETH, 3aLLUTA AaHHbIX.

C passButmem WMHGOPMALMOHHbBIX TEXHONOTMN U UUPPOBLIX CUCTEM BOMPOC 6€e30MacHOCTU AaHHbIX
npuobpén ocobyto akTyasbHOCTb. KnbepbesonacHOCTb CTasla HEOTbEM/IEMOWM YacTbiO COBPEMEHHOM KU3HMU,
OXBaTblBaA rOCYAApPCTBEHHbIE CTPYKTypbl, BU3Hec, obpasoBaHMe M MNOBCEAHEBHYHO LEATENbHOCTb HOLEN.
NcTopua pa3BuTuA Knbepbe3onacHOCTU TECHO CBA3aHa C 3BOJIIOLMEN KOMMbIOTEPHbIX TEXHOJIOTUI U CeTeN.

lMoHMMaHWEe UCTOpPUYECKUX 3TanoB ¢opmUpoBaHMA KnbepbesonacHocTM Mo3BosseT rayb)Ke oco3HaTb
COBPEMEHHbIE Yrpo3bl U METOAbI 3aLWMTbI, @ TaK¥Ke NPOrHO3MpPOBaTb Aa/ibHeNLee pa3BUTUE JaHHOW 061acTy.

3apoaeHne nHGopmMauUnoHHOM 6esonacHoCTH

Mepsble Wwarv B 061acTn HGOpMaLnoHHOM 6e3onacHocTK bbin caenaHbl ewwé B cepegmHe XX BeKa, Koraa
NOABUANCHL MepBble BbIMUCAUTENbHbIE MALUUHBI. B TOT nepmvos OCHOBHOE BHMMaHMWE yaenanocb Guanyeckonm
3awmTe 060pyA0BaAHUA M OrPAHUYEHUIO A4OCTYNA K BbIYUCAUTENBHBIM pecypcam.

B 1960-1970-x rogax, C pa3BuMTMEeM MHOrOMO/b30BaTe/IbCKUX OMNepauMoHHbIX CUCTEM, BO3HMUKAA
HEOBX0AMMOCTb 3alMTbl AAHHbIX OT HECAaHKUMOHMPOBAHHOIO A0CTyna. MMeHHO Toraa nosBWAWCH NepBble
MeXaHM3Mbl ayTEHTUDMKALMM NONb30BaTeIel U pa3rpaHUYeHns Npas 4OCTyna.

Pa3BnTME KOMMbIOTEPHbIX CETEN U HOBbIE YrPO3bl

C nosBneHMeM KOMNbIOTEPHbIX CETENM U, B YaCTHOCTU, MHTepHeTa B 1980-1990-x rogax, nHpopmaunoHHas
6€30MacHOCTb BbIWAA Ha HOBbIN YPOBEHb. PacnpocTpaHeHMe CeTeBbIX TEXHOOMMA NPUBENO K MOSABAEHUIO
nepBbIX KOMMbIOTEPHbIX BUPYCOB Y BPEAOHOCHbIX MPOrpamm.

OfHMM M3 NepBbIX M3BECTHbIX BPeAOHOCHbIX NpOorpamm ctan Yepsb Morris, KoTopblii B 1988 roay nopasun
3HauYMTeNbHY YacTtb ceTt ARPANET. 3TOT MHUMAEHT NPOAEMOHCTPUPOBAN YA3BUMOCTb CETEBbIX CUCTEM U CTaN
Ba*KHbIM 3TarNom B pPa3BUTMM KMbepbesonacHoCTH.

B 3TOT nepuog Hayann aKTMBHO pa3pabaTbiBAaTbCA aHTUBMPYCHbIE MPOrPaMMbl, MEXKCETEBbIE 3KPaHbI
(firewall) M cucTembl 06HapYXEHUA BTOPXKEHUN.

dopmnpoBaHme Knbepbe3onacHOCTM Kak oTAeNbHOM obacTu

B Hauane XXI Beka kKubepbesonacHOCTb CHOPMMPOBANACH KaK CAMOCTOSATEIbHAA HAyYHanA M NpaKTUYecKas
061acTb. POCT 9/1€KTPOHHOMW KOMMEPUUKN, MHTEPHET-6AHKMHIA U COLMANbHbIX CeTelt NPUBEN K YBENUYEHUIO
yuncna kubepnpectynaeHuin.

MosBuAUCL HOBblE BUAbI YIPO3, TaKne Kak ¢uLmHr, DDoS-aTaku, WNMOHCKoe nporpammHoe obecneyeHme
M ransomware. [ocyZapcTBa M MeXAyHAapoAHble OpraHuM3auum Havanu paspabatbiBaTb CTpaTeruu
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KnbepbesonacHOCTU U HOPMATUMBHO-NPABOBbLIE aKTbl, HAMPaB/AEHHble Ha 3aWMUTy MHOOPMALMOHHOIO
NPOCTPAHCTBA.

CoBpeMeHHbIl 3Tan pas3BuTUA KnbepbesonacHocTu

Ha coBpemeHHOM 3Tane Knbepbe3onacHOCTb OXBaTbiBAET LUMPOKWUA CMNEKTP TEXHONOMUI U MeTOoAO0B
3aWmnTbl. Mcnonbaytotca Kpuntorpadumyeckme aaroputmMmbol, MHOrodakTopHasa ayTeHTUPUKALMSA, UCKYCCTBEHHbIN
WHTENNIEKT M MALUMHHOE 0ByYeHne gna BbIABNEHMA YIPO3.

Ocobylo aKTyanbHOCTb NpuobpeTatoT Bonpocbl 6e30MacHOCTU 06/1aYHbIX TEXHOJIOTMN, MOBUbHbIX
ycTpoiicte u UHTepHeTa Bellel (loT). KnbepbesonacHOCTb CTAaHOBUTCA Ba*KHbIM 3/1eMEHTOM HaLMOHa/IbHOM
6€30MacHOCTM U YCTOMYMBOrO pa3BuTUA Undposoro obLLecTsa.

MepcneKkTnBbl pPa3BuTMA KMbepbesonacHoCTH

B 6yaywem oxuaaeTca AasibHelllee YC/IOXKHEeHMe Kubepyrpos, yto notpebyer pa3paboTKM HOBbIX
noaxonoB K 3awmte MHbopmauuu. Bonbloe 3HadeHue OyAeT MMETb MeXAYHAPOAHOE COTPYAHWYECTBO,
noAroToBKa CNeunanncToB U NOBbIWEHNE KUBEPrpaMOTHOCTU HaceneHus.

UcTopuma passuTus KnbepbesonacHOCTM NOKa3bIBAET, YTO JaHHAA 061aCTb NOCTOAHHO 3BOIIOLMOHUPYET,
a4anTUPYACb K HOBbIM TEXHO/IOFMYECKMM BbI30BAM M YrpoO3am.

KnbepbesonacHocTb npoLwaa AOArMIA NyTb Pa3BUTUA — OT NPOCTbIX METOAOB 3aLLMTbl BbIMUCAUTENBHDBIX
CMCTEM A0 KOMMNEKCHbIX MHOFOYPOBHEBbLIX MEXaHM3MOB obecrnedyeHnsa 6e3onacHOCTU. M3yyeHne eé ucropum
NMo3BOAIAET /yylle MOHATb COBPEMEHHbIE NPO6AEMbI U ONpenennTb HanpaBieHUA faNibHelWwero passuTus. B
ycnosusx ungposmsaumm kKnbepbesonacHOCTb OCTAETCS OAHOM M3 K/TOYEBbIX 33434 COBPEMEHHOro obulecTsa.

CNUCOK UCNob30BaHHOW NUTEpPaTypbl:

1. Cronnuurc B. Kpuntorpadus n 6esonacHoctb cetein. — M.: Bunbamc, 2021.
2. TaHeHbaym 3. KomnbloTepHblie ceTn. — ClM6.: MuTtep, 2020.
3. Anderson R. Security Engineering. — Wiley, 2019.
© Xannblesa C., 2026

YAK615
Xommaposar. C.
Mpenopasatenb Kadenpbl A3bIKOB
focypapcTBEHHOIO MeANLIMHCKOro YHMBepcuTeTa TypkmeHnctaHa umeHun MbipaTa Mappblesa

3HAYEHMUE AHI/TMMCKOrO A3bIKA B MEAULUMUHE

AHHOTauuA

Mpn obyyeHMM aHIAMNCKOMY U PYCCKOMY f3blKaM OCHOBHble MPo6aemMbl B MeOMLIMHCKOM AMCKypce
BO3HMKAIOT B CBA3M CO C/IOXKHOCTbIO TEPMUHONOTMYECKOro annaparta, obycnosneHHas MopheMHOMN NAOTHOCTbIO,
npeobnagaHMem naTUHCKO-rpedecknx adduUKcoB, OMOHMMMUEN ¢ 0buleynoTpebuTeNbHbIMU 3HAYEHUAMM.
PeweHune aTux npobnem TpebyeT cneymanbHbIX METOLAMYECKUX NPUEMOB CEMAHTU3aL MM U NO3TAaNHOro 0byyeHus
ynoTtpebaeHunio B NpodeccnoHaibHO 06yCN0BAEHHbIX KOMMYHUKATUBHbIX cUTyauuax. OT6op A3bIKOBbIX CPeAcTB
CTpOUTCA Ha ocHoBe GOPMYIMPOBAHUA 3anucei, 0b6bACHEHWE Npoueayp NAaUUEHTY U MexKnpodeccMoHanbHble
obcyKaeHUA; 3Ta opueHTauMa 3a43ET NEeKCUKO-KONOKALMOHHbIE A4pa MOAy/er U KpUtepuu BanaugHOCTU

y4ebHbIX MaTepManos, YTO NOATBEPKAAETCA aHAIM30M MUX NPAKTUYECKOTro NPUMEHEHMUS.

KnioueBble cnosa:
MeauLMHa, 3HaHMe, obydeHmne, A3blK, TEPMUHOIOMMA, NpoLecc.
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AHIIMNCKMI A3BIK ABAAETCA HE TO/IbKO CPeACTBOM MEXAYHAPOAHOro OOLEHWs, HO U KAOYeBbIM
MHCTPYMEHTOM B npodeccMoHanbHOM cdepe, BKAOYAA MeAULMHY. BarKHOCTb A3bIKOBbIX 3HAHUI B MeAuLMHe
MOYHO PaCcCMaTpUBaTb C HECKOJIbKMX TOYEK 3PEHMA. ITU 3HAHWMA Heobxogumbl s obmeHa MHbopMaumei
MeXay MeAUUMHCKMMU paboTHMKaM pasHbIX CTPaH. BOAbWKMHCTBO HaAy4HbIX, KAMHUYECKMX WUCCAedO0BaHUMN,
MEOMLMHCKUX KYpHanoB NybAnKyeTcA HAa MHOCTPAHHOM s3blke. Bpaunm Bo Bcem mupe B Kypce MociefHUX
JOCTUXKEHUA B 06nacTM meguuMHbl, HE3aBUCMMO OT reorpaduyeckoro nonoxeHua. s mMeanuUMHCKUX
COTPYAHWMKOB A3bIKOBblE 3HAHMA — 3TO MpPegnocbiika AAA MNONYYEeHUA KadveCTBEHHOro o06pasoBaHus,
NPOABUXEHUA MO KapbepHolM necTHUue. MeauuMHCKMe y4vebHble 3aBedeHWA npeanaratoT NpodubHble
nporpaMmbl NO A3bIKOBOMY ODOYYEHWIO, YTO MPUBAEKAET CTYAEHTOB CO BCero mupa. Kpome TOro, yyactve B
MeXAYHapPOAHbIX KOHPEPEHLMAX U CEMUHAPAX, KOTOPbIE NPOBOAATCA Yallle BCErO Ha MHOCTPAHHOM, NO3BONAET
MenepcoHany AennTbCA CBOMM OMbITOM, PACLUMPATL NPOPECCUOHANbHbIE CBA3M.

CTyAeHTbI MeAULMHCKMX CNeLManbHOCTER MOFYT O3HAaKOMUTBLCA C MOCAEAHUMM AOCTUNKEHMAMM B 061aCTH
MeANUMHDBI, He OrpaHMuMBascb 06pasoBaTesibHbIMM pecypcamu. ITo cnocobcteyeT Hosee MNOHMMaHUIO
npegmeTa n obecneynBaeT 4OCTYN K LUMPOKOMY CNEKTPY MEAULMHCKUX XKYPHAN0B M NybanKaumii. MHOCTpaHHbIN
A3bIK ABNAETCA CTAHAAPTOM A7 HANMCaHMA HayYHbIX PaboT, Ny6ANKaLMM B MeXAYHAPOAHbIX }KypHanax. YmeHune
rPaMOTHO M3naraTb pesynbTaTbl MCCAEAO0BAHWI MNO3BOAMUT CTYAEHTAM AENUTbCA OTKPLITUAMW C MUPOBbLIM
Hay4YHbIM COObLLECTBOM, NO/IY4aTb 06PATHYIO CBA3b, MPU3HaHME.

MpenmyLLecTBa A3bIKOBbIX 3HAHUI AN MeULMHCKUX PabOTHMKOB:

MeayHapoaHOe COTPYAHWYECTBO — BPayYM CMOTYT Yy4acTBOBaTb B MEXAYHAPOAHbIX KOHdepeHuumAX,
ceMMHapax n obmeHax onbITom, YTo cnocobcTeyeT NpodeccMoHaNbHOMY POCTY;

ObmeH Hay4yHOW MHOPOpMaumen — BAALEHUE 3HAHUSAMM HA YPOBHE YTEHMSA CMeunanu3nMpoBaHHOM
NNTepaTypbl AaeT AOCTYN K MOCAeAHMM HayyHbIM UCCNefoBaHMAM M NyB6AMKaAUMAM, YTO ABASETCA 4acTbio
HenpepbIBHONO MeAUUNHCKOro 06pa3oBaHus;

PaboTa ¢ nauMeHTamm — B YCA0BUAX rnobanmnsaumm m MUrpaumm HaceneHma cnocobHocTb obWaThea ¢
nauMeHTamm Ha UX POLHOM A3bIKe YyylluaeT MeLnoMOLLb, MOBbILAET AOBEPUE NALMEHTOB.

OfHMM M3 BaXKHbIX COCTaBAAKOLWMX ANA OOCTUNKEHUA NPAKTUYECKUX pes3y/bTaToB ABASETCA Onopa Ha
POOHON A3bIK, peanv3yemas B COOTBETCTBMM MO Yy4ebHbIM Nporpammam B MJjaHe NOAaun MeLUUMHCKOWM
TepMMUHONOIMMU. U3yyeHne npodeccMoHanbHOM MeAULNHCKOM TEPMUHONOTMN ABAAETCA BAarKHEULLNMM aCnekToM
NOAroTOBKM Byaywimx Bpayei. B MmeanUMHCKUX By3ax TYpPKMEHWUCTAHA CTYAEHTbl OCBAMBAOT TEPMUHOMOIMUIO
OZHOBPEMEHHO HA PYCCKOM U aHI/IMACKOM f3blKax, B TO BPEMSA KaK OCHOBHbIM CPefCTBOM MEMXKINYHOCTHOro
06LWEHNA M KOTHUTMBHOM 06PaboTKM MHPOPMaALMK OCTaeTCA TYPKMEHCKMIA A3bIK. [T03TOMY yyeT po4HOro A3blKa
obyyalolmxca  ABAAeTcA  HeobxoauMMbIM  MeToauMdeckum  ycnosmem  addektnsHoro  GopmmpoBaHmA
npodeccnMoHanbHOM A3bIKOBOM KOMMNETEHLUMN.

Mpyn 06y4YeHUU aAHTAMIMCKOMY WM PYCCKOMY A3blKaM OCHOBHble Mpobaembl B MeAMLMHCKOM AWMCKypce
BO3HMKAIOT B CBA3M CO C/I0KHOCTbIO TEPMMUHOIOTMYECKOro annapata, obycnosneHHas MopdeMHOM NAOTHOCTbIO,
npeobnasaHnem naTUHCKO-Tpeyecknx adpPUKCOB, OMOHMMMUEN C 0OLWEeYyNnoTPeObUTEIbHbIMU 3HAYEHUAMMU.
PewweHue atnux npobnem TpebyeT cneLmanbHbIX METOANYECKMX MPUEMOB CEMAHTU3ALMM U NO3TaNHOro obyyeHuns
ynoTpebaeHuto B NpopeccMoHabHO 00YCIOBAEHHbIX KOMMYHMKATUBHbIX cUTyaumax. OTOOP A3bIKOBbIX CPEACTB
CTpOMTCA Ha ocHoBe GOPMYNPOBAHMA 3anucei, obbACHEHME NpoLeayp NAUMEHTY U MeKNPodecCUoHaNbHble
obCyKaeHNA; 3Ta OpUeHTauMA 3a4aéT NEKCUKO-KOIOKALMOHHbIE AApa MOAYAEN U KPUTepun BasIMLHOCTU
y4ebHbIX MaTeEPMAOB, YTO MOATBEPNKAAETCS aHANM30M UX NPAKTUYECKOTO NPUMEHEHUS. A3blIkoBas NOArOTOBKA
— 3TO A/MTENbHbIA NPOLECC, KOTOPbIA TPebyeT peryaspHbIX 3aHATUI U NPAKTUKK, YTO CNOXKHO COBMECTUTDL C
HanpsAXKeHHbIM rpaduKkom paboTbl MeanepcoHana. [nAa coxpaHeHMA A3bIKOBbIX HABbIKOB He0bXxo0AMMO
NMOCTOAHHOE MX UCMONb30BaHWNE, YTO 3aTPYAHUTENBHO 6e3 peryiapHOM NPakTUKU. BoNbLUMHCTBO MeANLMHCKUX
Yy4eOHMKOB, XYPHa/N0B, OHJ/IANMH-PECYPCOB HaMUCaHbl Ha aHMMIACKOM A3blKe. fA3blKOBble 3HaHUA AatoT
paboTHMKam p[ocCTyn K 06pa3oBaTe/ibHbIM MaTepuasam, YTO MNO3BOAAET MOAyYaTb aKTyasbHYyl0, MOJIHYIO
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nHdopmaumto B 061act meanumHbI.
Cnu1CcOK UCNONb30BaHHOM IUTepaTypbl:
1. FanbckoBa H.[. CoBpeMeHHass MeToAMKa 0byyeHMsA MHOCTPaHHbIM A3blkam. Mocobue ana yuntens. — M.:
APKTH, 2000. — 165 c.
2. Komuccapos B. H. Teopusa nepeBoga (MMHrBMCTMYECKME acniekTbl). — M.: Bbicwas wkona, 2004. — 253 c.
3. Nleitumk B.M. TepmnHoBeaeHME: NpeaMeT, MeToAbl, CTPYKTypa. — M.: JIKU, 2007. — 256 c.
4. Pedopmatckuit A.A. BBegeHue B asbikoBeaeHue. - M.: Acnekr MNpecc, 2004. — 536 c.
5. Turkmenge-ifilisce-ruscalukmancylyksozliigi. Yokaryokuwmekdepleriiiginokuwgollanmasy. Dizijiler: G.K.
Garryyewa, B.G. Bekmyradowa. — A.: Tirkmendowletnesiryatgullugy, 2017. — 478 s.
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YAK 61
Wykyposa .
Mpenoaasatenb, TYPKMEHCKUI FOCYAapCTBEHHbIM MEeANLMHCKUA YHUBEPCUTET
um. Mbipata lNappoleBa
r. Awxabag, TypKMeHUCTaH

AHANTTETUYECKUE CPEACTBA U UX NTPUMEHEHUE B MEOULUUHE

AHHOTauuA

B cTaTbe paccmaTpuBalOTCA aHasbreTMYyeckue CpeacTsa, LWMPOKO NPUMEHSAEMble B COBPEMEHHOWM
MeanUMHe ONs KynupoBaHUA 60/1eBOro CMHAPOMA Pas/IMYHOMO npoucxoxgeHua. OnucbiBalOTCA OCHOBHbIE
rpynnbl aHanbreTukos, WX KﬂaCCVId)VIKaLI,VIFI, MeXaHU3Mbl Ael‘/‘ICTBMH, NOKa3aHMA K MPUMEHEHWUID, a TaKXe
BO3MOMHble No6oYHble adpdeKTbl. Ocoboe BHUMAHME yaAeNAETCA POSIM aHANbIETUKOB B K/IMHWMYECKOW MPAKTUKe,
MX 3HAYEHMIO B TePanuM OCTPbIX U XPOHUYECKMX Boseir, a TaKKe BOMNpPOCam paLMOHanbHOro U 6esonacHoro
npumeHeHuA.

KntoueBble cnosa:
aHanbreTnkm, 6oab, ob6esbonmsarune, HMNBC, onnonaHble aHanbreTMku, papmakonorms.

Bonb sBnsetca ogHol M3 Hanbonee YacTbIX MPUYMH 06paLLEHMA NALUMEHTOB 338 MeAULIMHCKOM NOMOLLbIO.
OHa npepcTaBaseT coboi COKHbIA GU3NONOTMYECKUIN N NCUXO3IMOLMOHA/IbHbIN NPOLECC, CUTHANUIUPYIOWMIA O
NOBPEXAEHUN TKAHEN U PA3BUTMUM NATOJIOIMYECKOro coCcTosHMA. IbdEeKTUBHOE KynupoBaHue 60uM ABnseTcs
BaKHelllel 3a4a4eil COBPEMEHHOM MeANLUMHbI, TaK Kak 601eBO CMHAPOM 3HAUYUTENbHO YXYALIAET Ka4yecTBo
*KU3HW NALMEHTOB U MOXKET NPUBOAUTL K PAa3BUTUIO OCNOKHEHUN.

AHanbreTMyeckne cpeactsa (aHanbreTMKM) — 3TO JIeKapCTBEHHbIE NpenapaTbl, NpeAHasHauyeHHble And
YMEHbLUEHUA UKW NONHOIO ycTpaHeHuA 6oaun 6e3 notepu cosHaHMA. OHKU LWMPOKO NPUMEHSIIOTCA B Pa3/INYHbIX
obnacTax MeauuMHbI: Tepanuu, XMPYprum, TPaBMaToNIOTMK, OHKOJIOTUKU, NeauaTpum nU ApYrux KAMHUYECKUX
ANCUUNINHAX.

Knaccudukauma aHanbreTMyecknx cpeacTs

B 3aBMCMMOCTM OT MexaHW3Ma AeNCTBMA U PapMaKOIOrMYECKMX CBOMCTB aHa/IbreTUKM NogpasaensatoTca
Ha HECKO/1IbKO OCHOBHbIX rpynn:

1. HeHapKOTMYeCKMe aHaNbreTnKn

K maHHOM rpynne oTHOCATCA npenapatbl, KOTopble 061343t0T aHAbresanpyoLWMM, *KapONOHUKAOLWNM U

83


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #1-1/2026

npoTUBOBOCNANUTENbHBIM 3pPeKkToM. Hanbonee pacnpocTpaHEHHbIMU NPeACTaBUTENAMMN ABAAIOTCA:
napaueTamon;

AUETMNCANNLNIOBAA KUCNOTa;

néynpoden;

OVKNodeHaKk;

KeToponak.

OCHOBHbIM MEXaHU3MOM UX AEeNCTBUA ABNAETCA MHIMBMpPOBaHUe depmeHTa umKnookeureHasbl (LLOT), uto
NPUBOAMUT K CHUXKEHMIO CUHTE3a NPOCTAarNaHANHOB — MeanaTopoB 60au 1 BoCnaneHwms.

2. HapKoTuuyeckue (onMounaHble) aHanbreTUKm

OnuonaHble aHaNbreTUKM NPUMEHSIOTCA NPU BblPaXKeHHbIX 601eBbIX CMHAPOMax. K HUM oTHocATCA:

MOpPPUH;

deHTaHun;

Tpamagon;

KOZEVH.

3TX npenapaTbl BO3AENCTBYIOT HAa ONUOMAHbIE PELLEenTOpbl LEeHTPasIbHOM HEPBHOM CUCTEMbI, U3MEHSAS
BocnpuaTne 6onn. HecmoTpsa Ha BbICOKYIO 3¢ EKTUBHOCTb, ONMONAblI 06134at0T PAJOM CEPbE3HbIX MOBOYHbIX
3ddeKTOB, BKAOYAA PUCK Pa3BUTMA 3aBUCUMOCTY.

MexaHW3Mbl 4eNCTBMA aHANbFEeTUKOB

MexaHu3m AeNCTBUA aHaIbreTUYECKMX CPEACTB 3aBMUCUT OT X GapMaKoIorMyecKkon rpynnei.

HeHapKoTMYecKne aHanbreTMKn npemMmyLLecTBEHHO BO34EMCTBYIOT Ha nepudepuveckme mexaHW3mbl
60211, yMmeHbLUas BOCNAAUTENbHbIN Npouecc.

HapKoTuyeckne aHanbreTMKM OKasblBalOT LEHTpasbHOe JAelcTBMe, NoAaBnAs nepegadvy 6oneBbIx
WMMNYNbCOB B CMTMHHOM M FOJIOBHOM MO3re.

CoBpemMeHHas MegMLMHA TaKKe MCNOoAb3yeT MPUHUMM MYyNbTUMOZLANbHOM aHanbres3mm, Npu KOTOPOM
NPUMEHSIOTCA nNpenapatbl € PasHbIMKM  MEXaHU3MaMWn OeNcTBUA AnA  AOCTUXKEHMA  MaKCMManbHOro
obesbonunparowLero apdekTa Npu MUHUMANbHbBIX NOOOYHbBIX PeaKLMUSAX.

MpumeHeHWe aHaNbreTUKOB B KIMHUYECKOM NPaKTUKe

AHaNbreTMKN NPUMEHSAIOTCA NPU PA3/IMYHbBIX COCTOAHUAX, CONPOBOXKAAOLMXCA BONEBBIM CUHAPOMOM:

ocTpble 6011 (TpaBMbl, NOCNEONEPALMOHHbIN Nepuoa);

XpOHMYecKue 6onu (apTpuTbl, OHKOIOrMYecKue 3aboneBaHusA);

rosoBHas u 3ybHasa 60b;

601eBOV CUHAPOM NP BOCMANUTENbHBIX 3a60/1€BaHUAX.

B Xvpyprum aHanbreTMKM UCNob3ytoTca AN NpeaonepaLMoHHON U NocieonepaLnoHHON aHanbresun. B
OHKONOTUWN OHW ABAAIOTCA HEOTHEM/IEMOM YacTbto MANNMATUBHOM NOMoLM. B neanaTtpum u repuatpumn ocoboe
BHMMaHWe ygenaeTca nogbopy Ao3 u 6esonacHOCTU NpenapaTos.

AHanbreTMyeckmMe CcpeacTBa WrpaldT BaXKHYH poJib B COBpPEMEHHOW meauumHe, obecneynBas
a¢ddeKkTMBHOE nedyeHne 601EBOr0 CUHAPOMA U y/yULIEHNE KauyecTBa KM3HM NaLuMeHToB. [paBuabHbIA BbIGOp
npenapaTta, 3HaHMe ero GpapmMaKoNOrMYECKUX CBOMCTB U BO3MOMKHbIX OC/NOMKHEHWUN ABAAKOTCA KAOYEBbIMMU
¢dakTOopammu 6HesonacHoro M 3adpdeKTUBHOro obesbonmBaHuA. [anvHelwee passutMe dapmakoaormm
HanpaB/ieHo Ha co3gaHue 6onee 6e30NacHbIX U BbICOKO3hGEKTUBHbBIX aHA/IbIEeTUKOB.

CNMCOK UCNONb30BaHHOI INTepaTypbl:

1. Mowucees H.H. dkonorua yenoseyectsa. — M.: Monogas reapgua, 2018.
2. npycos 3.B. 3Konorma un yctoiumsoe passutue. — M.: KOpaiit, 2020.
3. AdaHunnos-OaHunbaH B.N. Skonornyeckasa 6esonacHoctb. — M.: DkOHOMMKa, 2019.
© LWykyposa ., 2026
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YOK 69
Orazov G., senior lecturer,
Orazov T., lecturer,
Rejepov K., lecturer,
Kakabayev Ch., lecturer,
Turkmen State Institute of Architecture and Construction
Ashgabat, Turkmenistan

TOWARD A CIRCULAR ECONOMY IN ARCHITECTURE: STRATEGIES FOR MATERIAL
REUTILIZATION AND ZERO-WASTE CONSTRUCTION

Abstract

The global construction industry is currently responsible for nearly 40% of energy-related carbon emissions
and a significant portion of solid waste. As resources become scarcer in 2026, the shift from a linear "take-make-
waste" model to a Circular Architecture framework is essential. This article explores the methodologies of
"Design for Disassembly" (DfD) and the implementation of "Material Passports" to facilitate a closed-loop system
in urban development. By analyzing the integration of bio-based materials and recycled structural components,
we outline a roadmap for regenerative urban environments that function as "material banks" for future
generations.

Historically, buildings were demolished at the end of their lifecycle, leading to immense environmental
burdens. Modern architecture is now redefining buildings not as static end-products, but as temporary
configurations of valuable resources.

Keywords:
circular economy, design for disassembly, material passports, sustainable construction,
embodied carbon, urban mining.

Design for Disassembly (DfD): Engineering Longevity

The core of circular architecture lies in Design for Disassembly (DfD). This principle requires architects to
plan for the eventual deconstruction of a building at the very beginning of the design phase. Instead of using
irreversible bonding agents like certain glues or cast-in-place concrete, DfD promotes the use of mechanical
fasteners, modular connectors, and dry-joint systems.

Physiologically, this approach reduces the "embodied energy" of a structure. When a building is no longer
needed, its components—steel beams, timber panels, and glass facades—can be unbolted and repurposed in
new projects without losing their structural integrity. This transforms the construction site from a waste source
into a resource recovery center.

Material Passports and Digital Twins

To successfully track and reuse materials, the industry has adopted Material Passports. These are digital
identity documents for building components, stored within a Building Information Modeling (BIM) environment.

Each passport contains data on the material’s chemical composition, technical specifications, and historical
maintenance. In 2026, the integration of Blockchain technology ensures the transparency and traceability of
these assets. When an architect specifies a steel joist, the Material Passport provides its "re-use potential" score,
allowing the city to function as a vast, distributed warehouse of construction materials, often referred to as
"Urban Mining."

Bio-Based Materials and Mycelium Composites

The second pillar of circularity is the use of regenerative, bio-based materials. Architecture is moving away
from energy-intensive concrete toward Mycelium-based composites and engineered timber (Cross-Laminated
Timber).
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"We are entering an era where buildings are not just built; they are grown and eventually composted back
into the earth."

Mycelium, the root structure of fungi, can be grown into specific shapes to create insulation panels or
structural bricks. These materials are carbon-negative, meaning they store more carbon than they emit during
production. When a mycelium structure reaches the end of its life, it can be returned to the soil as a nutrient,
completing a truly biological loop.

Economic and Regulatory Incentives

The transition to circular architecture is being accelerated by new "Carbon Tax" legislations and the
"Circular Building Indices" adopted by major world cities. In 2026, developers are rewarded for the "Residual
Value" of their buildings. Architecture is shifting from a product-based model to a Service-Based Model (e.g.,
"Lighting as a Service" or "Facade as a Service"), where manufacturers retain ownership of the materials and are
responsible for their recovery and recycling.

Socio-Cultural Shifts in Adaptive Reuse

Beyond the technical aspects, circularity promotes the Adaptive Reuse of existing historical structures.
Instead of total demolition, architects are "upcycling" old industrial warehouses into modern co-working spaces
or residential lofts. This preserves the "cultural memory" of the city while drastically reducing the environmental
footprint. The aesthetic of circular architecture—marked by exposed joints, raw materials, and modularity—is
becoming the new visual language of the 21st-century city.

Conclusion

Circular architecture is the only viable solution to the planetary boundaries we face today. By treating
buildings as "material banks" and designing for flexibility and deconstruction, we can decouple urban growth
from resource depletion. The future of the built environment lies in its ability to be fluid, regenerative, and
eternally recyclable, ensuring that our cities give back more to the earth than they take.

References:

1. McDonough, W., & Braungart, M. (2002). Cradle to Cradle: Remaking the Way We Make Things. North Point
Press. (Updated 2024 Research).
2. Ellen MacArthur Foundation. (2025). The Circular Economy in the Built Environment: Global Progress Report.
3. Baker-Brown, D. (2017). The Re-Use Atlas: A Designer's Guide to the Circular Economy. RIBA Publishing.
4. Gorgolewski, M. (2018). Resource Salvation: The Architecture of Reuse. Wiley.
5. Calkins, M. (2009). Materials for Sustainable Sites. John Wiley & Sons.

© Orazov G., Orazov T., Rejepov K., Kakabayev Ch., 2026
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THE SYMBIOSIS OF Al AND ARCHITECTURE: TOWARD A REAL-TIME RESPONSIVE URBANISM

Abstract
In the context of 2026, the static nature of urban infrastructure is being challenged by the integration of
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Artificial Intelligence (Al) and the Internet of Things (IoT). Responsive Urbanism represents a new frontier where
buildings and city spaces are no longer passive shells but active participants in the urban ecosystem. This article
investigates the role of real-time data analytics in optimizing building performance, traffic flow, and energy
distribution. By examining the transition from "Smart Cities" to "Cognitive Cities," we explore how predictive
algorithms can create more resilient, human-centric, and sustainable urban environments.

Until recently, urban planning was a reactive process, relying on historical data to solve past problems.
Today, the convergence of big data and architectural design allows for proactive, real-time adjustments to the
city’s physical form.

Keywords:
responsive urbanism, cognitive cities, artificial intelligence, 10T, sustainable infrastructure, data-driven design.

The Architecture of the Cognitive City

The fundamental shift in 2026 is the transition from "Smart" to "Cognitive" Cities. While a smart city uses
technology to automate functions, a cognitive city uses Al to learn from human behavior and environmental
changes. In this model, architecture acts as a "sensory organ."

Buildings equipped with neural networks can analyze occupancy patterns in real-time. For instance, an
office complex can physically reconfigure its thermal zones and lighting levels based on the actual density of
people, significantly reducing the carbon footprint of empty spaces. This is the physiological equivalent of a
building having its own "nervous system."

Data-Driven Environmental Adaptation

Responsive urbanism utilizes Environmental Sensors to combat the "Urban Heat Island" effect. In many
modern developments, kinetic facades and automated water features are linked to local weather stations.

e Dynamic Shading: Facades that track the sun to minimize solar gain while maximizing natural light.

e Smart Air Filtration: Living walls that increase their filtration rate when sensors detect a spike in urban
pollutants.

These technologies allow the city to maintain an "ecological homeostasis," balancing the needs of the
human inhabitants with the limitations of the natural environment [3].

The Human-Centric Interface

A critical component of 2026 architecture is the Human-Building Interface. Through augmented reality
(AR) and mobile applications, citizens can now interact with their surroundings. For example, a public plaza can
adjust its lighting or soundscape based on the collective mood or activities of the crowd detected via anonymous
gait analysis and movement patterns.

"The city of the future is a conversation between the citizen and the built environment."

This level of interactivity ensures that urban spaces are inclusive and adaptive to the diverse needs of an
aging and globalized population. It shifts the power of spatial configuration from the architect to the end-user.

Decentralized Energy and Block-Chain Grids

The structural integrity of the 2026 city is supported by Decentralized Energy Grids. Architecture is no
longer just a consumer of energy but a producer. Through transparent solar glass and wind-harvesting turbines
integrated into the building’s silhouette, every structure contributes to the "Micro-Grid."

Blockchain technology is utilized to manage peer-to-peer energy trading between buildings. A building
with a surplus of energy can automatically sell it to a neighboring hospital or school, creating a resilient urban
energy economy that is immune to large-scale blackouts.

Conclusion: The Living Urban Fabric

Responsive Urbanism is the final step in the digital transformation of the architectural field. By infusing
the built environment with intelligence, we move away from the rigid, concrete jungles of the past toward a
"Living Urban Fabric." This symbiosis of Al and architecture provides the only viable framework for managing the
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complexities of 2026’s global urban crisis, ensuring that our cities remain livable, efficient, and profoundly
human.
References
Negroponte, N. (1975). Soft Architecture Machines. MIT Press. (Updated with 2025 Al insights).
Batty, M. (2013). The New Science of Cities. MIT Press.
Shepard, M. (2011). Sentient City: Ubiquitous Computing, Architecture, and the Future of Urban Space.
Townsend, A. M. (2013). Smart Cities: Big Data, Civic Hackers, and the Quest for a New Utopia.
Architectural Design (AD). (2025). "The Rise of the Cognitive City." Special Edition.
© Tyllanurov Y., Allagulyyev M., Hallyyeva O., Ahmedova D., 2026
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KINETIC ARCHITECTURE: THE FUTURE OF ADAPTIVE AND DYNAMIC URBAN STRUCTURES

Abstract

As the global climate shifts and urban populations expand, the demand for "static" buildings is rapidly
decreasing. In 2026, the architectural world is turning toward Kinetic Architecture - a design philosophy where
parts of a building move physically to adapt to environmental changes. This article investigates the integration
of mechanical engineering, sensors, and sustainable design to create structures that can "breathe," rotate, and
transform. By focusing on energy efficiency and human comfort, we demonstrate how adaptive facades are
revolutionizing the urban landscape.

For decades, architecture was defined by its permanence. A building was a fixed object in space. However,
the emergence of smart materials and robotic actuators has enabled a transition toward buildings that function
more like living organisms than inanimate objects.

Keywords:
kinetic architecture, adaptive facades, sustainable design, smart materials,
responsive environments, urban heat island.

The Evolution of Responsive Facades

One of the most practical applications of kinetic architecture in 2026 is the Responsive Facade. Unlike
traditional walls, these envelopes consist of automated components that adjust their position based on the sun's
trajectory.
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Physiologically, these systems significantly improve the indoor environment by optimizing natural light and
reducing glare. By automatically adjusting "shading fins" or "apertures," a building can reduce its cooling load by
up to 40% during peak summer months. This creates a symbiotic relationship between the building’s "skin" and
the external climate.

Structural Parametricism and Algorithmic Optimization

The rise of kinetic architecture is deeply intertwined with the advancements in Computational Fluid
Dynamics (CFD) and parametric software. Unlike traditional drafting, where the architect defines the final form,
algorithmic design allows for the generation of thousands of iterations based on environmental data. In 2026,
architects utilize "Generative Design" to simulate how wind loads and seismic activities interact with moving
structural components.

By employing Genetic Algorithms, the building's software can identify the most efficient shape for a kinetic
canopy to minimize wind resistance, thereby reducing the structural stress on the building's core. This level of
mathematical precision ensures that the movement of the building is not just a visual performance but a
calculated response to the laws of physics, leading to a significant reduction in the consumption of raw
construction materials.

Social and Psychological Impacts of Dynamic Spaces

Beyond energy efficiency, the shift toward fluid architecture has profound implications for Environmental
Psychology. Static, windowless environments have long been associated with "Sick Building Syndrome" and
diminished cognitive performance. Kinetic structures mitigate these issues by introducing "Environmental
Variability." The physical movement of walls or the shifting of light patterns through a kinetic ceiling mimics the
natural movement of a forest canopy, which has a restorative effect on the human nervous system.

In modern educational and corporate facilities, "Active Spaces" are being designed where the architecture
itself encourages movement and social interaction. By physically altering the spatial volume — for example,
expanding a collaborative zone during peak hours and contracting it for focused work — the building acts as a
Behavioral Catalyst. This adaptability fosters a sense of agency among occupants, allowing the built environment
to serve the psychological needs of its users rather than forcing them to adapt to a rigid, unchanging space.

Computational Design and Shape-Memory Alloys

The development of Shape-Memory Alloys (SMAs) and smart polymers has simplified the mechanical
complexity of kinetic structures. Instead of heavy motors, these materials change shape in response to
temperature or electrical stimuli.

e Biomimetic Movement: Modern kinetic roofs are often inspired by the opening and closing of flowers
(nyctinasty).

e Passive Activation: By using materials that react naturally to heat, architects are creating "low-tech"
kinetic systems that don't require external electricity to function [2].

"The buildings of the future are no longer obstacles to the environment; they are participants in the
environmental process."

Urban Fluidity: The Kinetic City

Kinetic architecture also addresses the problem of space in "megacities." Modular and movable internal
structures allow a single hall to transform from a gallery into a theater within minutes. In 2026, we see the rise
of Transformable Housing, where walls shift to create more space during the day and private quarters at night.
This maximizes the utility of every square meter in dense urban centers.

Challenges: Maintenance and Durability

The primary barrier to the widespread adoption of kinetic architecture remains the complexity of
maintenance. Moving parts are subject to mechanical wear and environmental stress. However, with the
integration of Predictive Maintenance algorithms and 3D-printed spare parts, the longevity of these systems has
increased significantly over the last three years.
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Conclusion

Kinetic architecture represents the final frontier of the digital revolution in the built environment. By
moving away from the "static box" and toward dynamic, responsive systems, we are creating cities that can
survive and thrive in an unpredictable climate. The fusion of robotics and structural engineering is not just an
aesthetic choice; it is the path to a sustainable and resilient future for humanity.
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CTPOUTENBCTBO AOPOI B YCNOBUAX NECYAHbIX MYCTbIHb: METOADI
CTABUTIU3ALUUU U 3ALLIUTBI OT 3AHOCOB

AHHOTauuA

B cTaTbe paccmaTpuBatoTca cneunduyeckme MHXeHepHble 3343a4KM, BOSHUKAKOLWME NPU CTPOUTENbCTBE U
3KcnayaTauMmM aBTOMOOW/IbHBLIX [OPOr B YCAOBMAX MNecyaHbiX MNyCTbiHb. ABTOP aHa/iM3MPYET MeToApl
CTabunnm3aumnm NoLBUMNKHbIX NECKOB W TEXHOIOTMWN YKPENIEHMA FPYHTOB 3eMIAHOIO Nos1I0THA. Ocoboe BHMMaHUe
yOenaeTca 3almute 4opor OT 3aHOCOB, UCMO/Ib30BAHUIO FEOCUHTETUYECKMX MaTeEPManoB U GUNKO-XUMUYECKUX
MeTogoB ¢MKcauum neckosB. MccnepoBaHWe HaMpaBAeHO Ha MOBbIWEHWE HAAEXHOCTM TPAHCMOPTHbIX
KOpMAO0POB B IKCTPEMAIbHbBIX KTMMATUYECKUX 30HaX.

Kntouesble cnosa:
[OPOXKHOE CTPOUTENBLCTBO, MecyaHble NyCTbiHM, CTabunansauma Neckos, 3eMAAHOE MOJIOTHO,
3alLMTa OT 3aHOCOB, reopeLleTkn, aedaauus.

CTpOUTENbCTBO M 3KCM/IyaTauMsas aBTOMOGWU/IbHbLIX AOPOr B MYCTbIHHbIX 30HAX COMPAXKEHbI C PAAOM
YHUKa/IbHbIX TPYAHOCTEW, OOYCNOBNAEHHbIX MOABUMKHOCTbIO NEecKoB, AedULMTOM BOAHbLIX PECypcoB WU
3KCTPEMA/IbHBIMKU TEMMepaTypHbIMKU KonebaHuamu. OCHOBHOWM Yrpo3oi Ana A0POXKHON WHPPACTPYKTYpbl B
TaKMX perMoHax ABAAIOTCA NecyaHble 3aHOCbI U BblayBaHue (aednauma) ocHoBaHMA goporu. na obecneyeHus
YCTOMYMBOCTM TPAHCMOPTHbLIX NyTel TpebyeTca NpUMEHEHME KOMIMJIEKCHbIX WHMKEHEPHbIX pPeLueHuH,
HanpaBs/EHHbIX Ha YKpenaeHue rpyHTOB M yrnpas/ieHne AMHaMMKOM NeCKoB.

OaHolt U3 nepBooYepedHbix 3a4a4 ABAAETCA CTabuUan3aumMa OCHOBaHNA AOPOXKHOIO NO0THA. B ycnosuax
NYCTbIHW eCTeCTBEHHbIE MECKM YacTo He 06/1a4at0T AOCTaTOMHOW Hecylwei cnocobHOCTbIo. ANs peleHus 3Toi
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npobiembl NPUMEHAETCA METOL MeXaHWMYEeCKON cTabuausaumm nNyTem CMeLMBaHUA NecKka C NPMBO3HbIMMU
CBA3HbIMW FPYHTaMM MW UCNONBb30BaHMA XMMUYECKUX A,006aBOK, TaKMX KaK BUTYMHbIE IMYAbCUMN N NOAUMEPHbIE
COCTaBbl. 3T KOMMNOHEHTbI CBA3bIBAOT YACTMLbI MECKA, CO34aBasd NPOYHYIO KOPKY, KOTOpas NPenATCTBYET 3p03nn
N CNYKUT HaZeXHbIM GYHAAMEHTOM A1A AOPOMKHOM oAeKabl.

BarKHeMWMM acnekToM NPOEKTUPOBAHMA AOPOr B MYCTbIHE ABAAETCA 3alMTa OT MecCYaHbIX 3aHOCOB.
NHKeHepbl MCNONb3YHOT MeToAbl aspOoAMHAMMYECKOrO peryimpoBaHuA, €034aBaAa creuuasnbHble npodunm
Hacblnei, KoTopble CNocobCTBYIOT HecnpenaATCTBEHHOMY NMPOHOCY NeCKa Yepes A0POry BO34YLWHbIMU NOTOKAaMMU.
Kpome TOro, npuMmeHAoTcs OGMONOrMYECKME U MEXaHMYECKME MeToAbl dMKcauMu npuaeralowmx K gopore
TeppuUTOPUn. K HUM OTHOCATCA MOCaAKA MECKOYKPEenuTeNbHbIX pacTeHW (Hanpumep, cakcayna) U cosgaHue
3aWMTHbIX PELETOK M3 Kamblllia UaM NOAMMEPHbIX MaTEPUANOB, KOTOPbIE racAT SHEPr1Io BETPA U yAEPKUBAIOT
NecoK Ha PacCTOAHUM OT NPOE3IKEN YaCTH.

MpumeHeHWe reOCMHTETUYECKUX MATEPMANIOB, TaKUX KaK OObeMHble reopelleTKu, TaKkkKe MOKasbiBaeT
BbICOKYtO 3((EKTUBHOCTb B MYCTbIHHbIX YCA0BMAX. [eopeleTkn MNO3BOAAOT PaBHOMEPHO pacnpenenntb
HarpysKy OT TPaHCMNOpPTa Ha pbiXx10e necyaHoe OCHOBAaHWE U NPesoTBPaTUTL BOKOBOE CMeLLeHME TpyHTa. ITO
3HAYUTENIBHO CHUMAET PUCK NPOCAAOK U YBENNYMBAET CPOK CAYKObI MOKPbITMA. MIcNnosb30BaHME re0TEKCTUAA B
KayecTBe pasfe/IMTENbHOrO C/10A MeXay Neckom M LebHemM npeaoTBPALLAET «YTONAHWME» KaMeHHOro
MaTepunana B NeckKe, COXPaHAA reoMeTPUIO LOPOKHOM KOHCTPYKUMMN.

B 3aKkntoueHne cneayet OTMETUTb, YTO YCMeLWHoe OCBOEHUE MYCTbIHHbIX TEPPUTOPUIA HEBO3MOXKHO 6e3
HaAEeXHOM ceTM aBTOMOOUNBbHBIX Aopor. CoBpeMeHHbIe TEXHOOMMN CTabuansaumm Neckos M MIHHOBALMOHHbIE
3aWMTHbIE COOPYMKEHMA MNO3BOAAOT MMHMMMUIMPOBATL BO3LENCTBME CYPOBOrO KAMMaTa Ha TPaHCNOPTHble
KOMMYHMKaumn. JanbHenwee pa3Butne MeToA0B OPOXKHOIO CTPOUTENLCTBA B MYCTbIHAX ABNAETCA 3a/0rOM
YCTOMYMBOrO S3KOHOMMYECKOFO POCTa U MHTErPaLMMN OTAANEHHbIX PErMOHOB B OOLLYIO NOTMCTUYECKYIO CUCTEMY
CTpaHbl.

CNMCOK UCNONb30BAHHOI INTEpaTypbl:
Babkos B. ®. [lopo*KHOE CTPOUTENBCTBO B CAOXKHbIX yCnoBUsAX. — M.: Bbicwan wkona, 2018.
®epgynos A. C. 3awmTa aBTOMOOUIBbHBIX AOPOT OT NecYaHbIx 3aHocoB. — Awxabag: blabim, 2015.
Kacumos H. C. Fe03Kkonorna apnaHbiX 30H U MHXKeHepHble coopyKeHua. — M.: Usgatensctso MIY, 2020.
International Road Federation (IRF). Manual for Road Construction in Desert Areas. — Geneva, 2021.
TexHUYeCcKnin pernameHT: MNPoeKkTUpPOBaHNE N CTPOUTENLCTBO aBTOMOBU/BbHbBIX AOPOT B NeCYaHbIX NYCTbIHSAX.
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METOAbI OBECMEYEHWUA MPOYHOCTU ACPA/IbTOBETOHHbIX NMOKPbITUA
B YCNNTOBUAX XAPKOIO U 3ACYLUZIUBOIO KJIMMATA

AHHOTauuA
B maHHOM cTaTbe aHaAM3MPYLoTca Npobaembl 3KcnayaTaumMm achabTOBEeTOHHbIX MOKPLITUI B YCOBUAX
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3KCTPEeMasibHO BbICOKMX TEMNEPATYP U HU3KOW BAAXKHOCTWU. PaccmMaTpuBalOTCA OCHOBHble BUAbI Aedopmalmi,
TaKMe KaK KoneeobpasoBaHMe W TeMnepaTypHOe pacTpeckuBaHue. ABTOpP uUccaeayeT MeToAbl MOBbIWEHMUSA
TEN/IOYCTOMYMBOCTU  AOPOXKHbLIX MOKPLITUIA MNyTeM MPUMEHEHMA MoanduumpoBaHHbix 6utymos (MBEB),
MCMNO/Ib30BaHUA COBPEMEHHbIX MWHEpPAsIbHbIX A06aBOK M ONTUMM3AUMKM 3E€PHOBOrO cocTaBa cmeck. CraTtbA
OPMEHTMPOBAHA Ha MOMCK PELUEHUI ANA NPOANEHNA CPOKaA CAYKObl AOPOT B YCNOBUAX 3aCYLLMBOMO KAMMATA.

KnoueBble cnosa:
acanbTobEeTOH, IKCTPEMA/IbHbIE TEMMEPATYPbI, NONMMEPHO-6UTYMHbIe BaxKywue (MBB), KoneeobpasoBaHue,
TENN0YyCTOMYMBOCTb, 3aCYLUIMBbLIN KAMMAT, AOPOXKHOE CTPOUTE/IbCTBO.

3KcnayaTauMa aBTOMOOWIbHBIX AOPOr B PErMOHAX C KAPKMM U CYXMM KAMMATOM npeabaBaseTt
noBsblWeHHble TPebOBaHUA K KAYecTBYy AOPOXKHbIX MaTepuanoB. Bbicokasa conHeyHaa paguauma v OHEBHble
TemnepaTtypbl Bo3ayxa, npesblwatowme 40-45°C, npuBoaaT K pasorpesy noBepxHocT acdanbta go 70°C um
Bbile. B TaKMx ycnoBusax BUTYM, ABAAIOWMIACA BA3KOMAACTUYHBIM MATEPUANIOM, TEPAET CBOK YKECTKOCTb, YTO
HensbexxHo BeAeT K noTepe Hecyllei CnocobHOCTU AOPOKHOIO NOMIOTHA U NPEXAEBPEMEHHOMY Pa3PyLLUEHUIO
MHOPACTPYKTYpbI.

OpaHolM M3 rnaBHbIX nNpobnem ABnAeTcA Koneeobpa3oBaHMe — nsacTUYeckas aedopmaums cnoes
MOKPbLITUA NOA, BO3AENCTBMEM TAXKENOW HArpy3kM OT Kosaec TpaHcrnopTta. [na 60pbbbl ¢ 3STUM ABAeHMEM B
COBPEMEHHON MpPAKTUKE aKTUBHO MPUMEHAIOTCA MOAMMEPHO-OMTYMHble BsxKywwme (MBEB). Ldo6asneHue
anactomepos (Hanpumep, CBC-nonnmepos) B OUTYM pacluiMpseT AManas3oH ero paboTocnocobHOCTU.
MoandunumpoBaHHbIN BUTYM cTaHOBMTCA Boslee YyCTOMYMBBIM K PAa3MArYEHUIO IETOM U COXPaHAET 31aCTUYHOCTb
NpPW Pe3KOM HOYHOM OXNAXKAEHWUW, YTO XapPaAKTEPHO ANA NYCTbIHHbLIX TEPPUTOPUIA.

Kpome MoanduKaumMm BaXKYyLEro, BaXKHYH POAb WrpaeT noabdop MMHEepasbHOTro OCTOBa CMeCW.
Mcnonb3oBaHue WebHsA M3 NPOYHbIX U3BEPMKEHHbIX nopog (6asanbT, rpaHUT) ¢ KyboBuaHOW Gopmoli 3epeH
CO3[aEeT JKEeCTKU cKenet BHyTpuM acdanbTobeToHa. Takol Kapkac 3¢pdeKTUBHO nepepacnpesenset
BEPTUKAJ/IbHbIE Harpy3KM 3a CYET BHYTPEHHEro TPEHMA MeXAY KaMHAMM, YMEHbLIAA 3aBUCUMOCTb MPOYHOCTH
NOKPbITUA OT BA3KOCTM BUTYyMa.

Ewe oaHOM MHHOBALMOHHOM CTpaTermen ABAAETCA NPUMEHEHNE KXONOL4HbIX» UAN «CBETNbIX» NOKPbLITUN.
JobaBneHne cneumanbHblX MUIMEHTOB MWAWM  WUCMNONb30BAHWE CBET/NIOFO LWeOHA nosblwaeT anbbeno
(oTpakaTenbHyto cnocobHOCTL) AOPOrK. ITO NO3BONSAET CHU3UTL TEMMNEPATYPY Harpesa NoBepxHocTh Ha 5-10°C,
YTO CYLLECTBEHHO 3ameanaeT NPoLEecchbl CTapeHna BUTYMa M CHUXKAET PUCK TeMnepaTypPHOro pPacTpecKMBaHUA.
TaK»Ke BarKHbIM GAKTOPOM ABNAETCHA 3aLLMTA MOKPLITUA OT OKUCNEHUA — MpoLecca, NPU KOTOPoM BUTYM nog,
BO34eNCcTBMEM KUC/OpoAa W yabTpaduoneta CTaHOBUTCA XPYNKUM. [pUmeHeHMe aHTUOKCUAAHTOB W
cneuuanbHbIX 3aWUTHLIX CnoeB M3Hoca (Slurry Seal) Nno3BosIAET 3HAUUTENBHO NPOA/INTL CPOK CAYKObI BEPXHETO
CNos A0oporu.

B 3aknoueHMe cnefyeT OTMETUTb, YTO MPOEKTUPOBaAHWE AOPOT ANA YCAOBUIM KapKoro Knnmata Tpebyet
KOMMJIEKCHOTO NOAX0/4a, COYEeTaloLLLEro XMMUYECKY0 MoAMUKaLMIO MaTePMAOB U BbICOKYO TOYHOCTb Noabopa
coCTaBoB. [MpMeHeHMe TENIOYCTOMYMNBbIX CMECEN He TONIbKO NOoBbiWaeT 6€30MacHOCTb ABUMKEHUA, HO U AaeT
3HAYUTENbHbBIA 3KOHOMMYECKUI 3GOGEKT 33 CYeT COKpalleHMsA 3aTpaT Ha eXerogHbli PemoHT AOpOor,
noABepPKEHHbIX TepMUYeCKUM aedopmaLmam.

CNMCOK UCNONb30BaHHOI INTepaTypbl:

1. PygeHckuii A. B. [JopoKHble acdanbTobeToHbI A5 YCA0BUIA KapKoro KanmaTa. — M.: TpaHcnopT, 2012,

2. KuptoxuH I. H. TennoyctoiunBocTb M A0ATOBEYHOCTb achaibToBEeTOHHbIX NOKpbITMn. — M.: MAAW, 2017.

3. WnbuH C. B. MpumeHeHMe NoanMMepPHbIX MOANDUKATOPOB B AOPOXKHOM cTpouTenbctBe CpeaHen Asmn. —
Anmatbl: Hayka, 2019.

93


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #1-1/2026

4. Shell Bitumen Handbook. Sixth Edition. — London: ICE Publishing, 2015.
5. TexHuueckui otyeT: UccnegoBaHune BANAHUA CONTHEYHOM PagnaLLMm HA cTapeHne BUTYMOB B apUAHbIX 30HAX.
— M.: Coto3lopHUN, 2021.

© Ataes [., AmMaHaypables b., 2026
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OCOBEHHOCTU CTPOUTE/IbCTBA AOPOI HA BONOTUCTbIX N CNABbIX TPYHTAX:
WUHXXEHEPHbIE PELLEHUA U METOAbI CTABU/TU3ALIUU

AHHOTauuA

B ,D,aHHOﬁ CTaTbe PacCCMaTpuBarOTCA TeXHUYeCKMne U TexXHONOornvyeckmne acnekTbl NPOeKTUpoBaHMA U
CTPOMTENbCTBA aBTOMODOU/IbHbIX AOPOT HA CNAbbIX rPyHTax U 3a60/104eHHbIX TeppuTopmax. OCHOBHOE BHUMaHWe
yaenseTca meTofam CTabuansaumy OCHOBaHWA, NPefoTBPaLLEHNI0 HEPAaBHOMEPHbIX OCaZoK M obecrneyeHuto
06Lelt yCTOMUYMBOCTM Hacbinu. ABTOP aHaIM3UPYET NPUMEHEHME COBPEMEHHbIX METOA,0B, TAKUX KaK YCTPOMCTBO
BEPTMKA/bHbIX APEH, MCNO/Mb30BaHME NEFKUX HACbIMHbIX MaTepPUasoB U YCUIEHWME OCHOBAHMA C MOMOLLbIO
CBaMHbIX KOHCTPYKLMIA U FTeOCUHTETUKOB. UccnesoBaHMe HanpaBAeHO Ha MUHUMM3ALUMIO PUCKOB pPaspyLIeHUs
AOPOXKHbIX KOHCprKLI,MVI B C/IOXKHbIX rTMaporeonorm4yeCKknUx ycaosumax.

KntoueBble cnosa:
OOPOXKHOE CTPOUTENbCTBO, cnabble rpyHTbl, 6010Ta, cCTabuansauma rpyHTa, KOHCOINAALMS,
BEPTMKa/bHbIE APEHbI, FeOCMHTETUUYECKME MATEPUAbI, OCaAKa HaCbINK.

CTpouTenbCcTBO aBTOMOOMUALHLIX AOPOr Ha Cnabbix TPYHTaX, XapaKTepu3YHOLWMXCA HU3KOW Hecylwiein
CNOCOBHOCTbIO, BLICOKOW CXMMAEMOCTbIO M U3ObITOYHBIM YBAXKHEHUEM, ABNAETCA OAHOW M3 CaMbIX CIOMKHbIX
33434 B [OPOXKHOM MHKeHepuu. OcHoBHas npobnema npu paboTe C TaKMMKM OCHOBAHUAMM — PUCK
BO3HWKHOBEHUA O/IUTE/IbHBIX M HEPAaBHOMEPHbIX OCaAOK, KOTOpble MPUBOSAT K AedopmMaumu LOPOKHOIO
No/I0THA, 06Pa30BaHMIO TPELLMH M NOJHOMY Pa3PYLLUEHUIO AOPOXKHOW odexabl. [aa ycnewHoro npeogoneHus
aTuX pakTopoB TpebyeTca NpUMeHeHUe cneumnanbHbiX METOAOB NOArOTOBKM OCHOBaHMA.

OaHvm wu3 Haubonee 3PPEKTUBHLIX METOLOB fB/AAETCA YCKOpPEHWe Mpouecca KOoHCoAMAauuu
(ynnoTHeHwuA) rpyHTa. 1A 3TOro NPUMEHAIOTCA BEPTUKa/IbHbIE NecyaHble MKW NNAacTMKOBble gpeHbl. CyTb meToaa
3aKK04aeTcA B CO34aHuUM nyTel ana 6bICTPOro oTBoAa BOAbl M3 MOP CHKMMAEMOro rpyHTa noj Bo3AencTBMem
Beca Hacbinu. Boza, BbIXoAALWAA Ha NOBEPXHOCTb MO ApPeHam, OTBOAMTCA Yepes ropu3OHTaA/IbHbIA NecyaHbli
C/I0MA, YTO NO3BOANAET FPYHTY CTabUAM3NPOBATLCA B HECKO/IbKO Pa3 BbICTpee, Yem B eCTECTBEHHbIX YCA0BUAX. ITO
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[aeT BO3MOXHOCTb 3aBEPLUMTb OCHOBHbIE OCaAKM eLle A0 YKAaLKMN acdabTOOETOHHOTO NOKPbLITUA.

[pyrum cTpaterMyeckMm noaxofioM ABAAETCA UCMO/Mb30BaHME METOAO0B «M/aBaloLLei» Hacbinu uam
noaHas 3aMeHa cnaboro rpyHTa. Ha HernyboKkmnx 6on0Tax wenecoobpasHo Npom3BoaAUTb BbITOpPOBbIBAHNE —
yaaneHune cnaboro €noa M 3amMeHy ero KauyecTBEHHbIM APEHUPYIOWMM FPpyHTOM. B cnyyasax, korga rnybuHa
3a/1ieraHuns cnaboro rpyHTa BEMKA, NPUMEHSAIOTCA SIETKME HACbIMHbIE MaTepUanbl, TaKMe Kak NeHONOANCTUPON
WAN KepamsuT. ITO NO3BOJAET CHU3UTb OOLMIA BEC AOPOXKHON KOHCTPYKUMM W YMEHbLWWUTb AaBJeHMe Ha
noacTunatowme cioM, MUHUMU3NPYA OCaaKY.

CoBpeMeHHOE CTPOUTENBCTBO B C/OXHbLIX YC/NOBUAX HEBO3MOXKHO 6e3 apmMMpOBaHWA OCHOBaAHWA
reOCUHTETUYECKMMWU MaTepuanamm. BbICOKONPOUHbIe reoTeKCTUAIN U OBYOCHbIE reopeLlleTKM YKAaabliBaloTca B
OCHOBAHWE HacbiNM, co3aasBan 3pPeKT «rMbKoro pocteepka». ITO MO3BOJIAET PAaBHOMEPHO pacrnpesenunTb
HarpysKy OT HacbINX KM TPaHCNOpPTa, NPeAOTBPALLAA NOKa/IbHble MPOCAZAKMU U BbINOP FPYHTA B CTOPOHLI. B ocobo
CNIOXKHbIX CAYYanX WCMO/Ib3YIOTCA CBAWHble OCHOBAHWMA (OETOHHbIE WAWM TPYHTOLLEMEHTHble CBau), KOTopble
nepeaatoT HarpysKy oT 4oporu Ha 6osee NAOTHbIE U rTNYBOKWE COM KOPEHHbIX MOPOA.

B 3akntoueHue cnepyeT NoAYepKHYTb, UTO CTPOMUTENbCTBO Ha ciabbix rpyHTax TpebyeT TwaTenbHbIX
npesABapuUTeNbHbIX M3bICKAHUA W AONTOCPOYHOTO MOHWUTOPWHIA 0cagoK. [paBuabHbIM BblIbOpP MeToaa
CTabunmsaumm nosBoNAET He TONbKO obecneynTb [AOArOBEYHOCTb LOPOMM, HO W 3HAYUTENbBHO CHU3WUTb
3KCM/lyaTaLMOHHbIE PAacxobl, CBA3AHHbIE C NMOCTOAHHLIM MCMpaBaeHMeM gedopmaumin NoaoTHa. MHTerpaumsa
TPASULMOHHBIX METOAOB APEHMPOBAHMA U MHHOBALMOHHbLIX FEOCUHTETUKOB ABAAETCA 3a/10TOM HALEXHOCTU
TPaAHCMOPTHbIX KOMMYHUKaLN B N10ObIX reorpadnyeckmnx ycaoBusix.

Cnu1COK UCNONb30BaHHOI IUTEpaTypbl:

1. EsreHbeB W.E., KasapHoBckuii B.[. CTpouTenbCTBO aBTOMOOM/bHbLIX AOPOr Ha cnabbix rpyHTax. — M.:
TpaHcnoprt, 2011.
2. CemeHos B.A. poeKTUpoBaHMeE N CTPOUTENLCTBO AOPOT B 3a60104eHHON mecTHOCTU. — CIM6.: MoanTexHuKa,
2016.
3. MexaHuKa rpyHTOB 1 pyHaameHTocTpoeHue / MNog pea. npod. Tep-Maptupocana 3. . — M.: ACB, 2020.
4. Poulos H. G. Foundation Engineering for Difficult Soil Conditions. — Sydney: University Press, 2017.
5. 0OgM 218.2.007-2011 MeTognyeckne pekoMeHAauum no NPOEKTUPOBAHUID U CTPOUTENLCTBY
aBTOMOBOWAbHbIX AOPOT Ha C/1abbIX FPyHTAX.

© Typb6aHos C., Ataes K., Opasbepaunes K., Mypmegus P., 2026
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POJIb BOAOOTBOAHbLIX N APEHAXHbIX CUCTEM B OBECINEYEHNIA
OONITOBEYHOCTU ABTOMOBW/IbHbIX JOPOI

AHHOTauuA
B fgaHHOM cTaTbe paccmaTpuMBAETCA KPpUTUYECKas Po/ib CUCTEM BOAOOTBOAA W ApeHaka B obecneyeHuun
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[0NTOBEYHOCTU M IKCMYATALMOHHOM HAAEXKHOCTU aBTOMOOW/bHBIX AOpOr. ABTOP aHA/iM3UpyeT HeraTMBHoe
BO3ENCTBME MOBEPXHOCTHbLIX M MOA3EMHbIX BOA, Ha KOHCTPYKTUBHbLIE C1OM AOPOXMKHOM OAeXKAbl U 3eMNAHOE
nonotHo. B paboTe npeactaBneHbl COBPEMEHHbIE  UHMEHEPHble pPeWeHMA N0  MPOEKTUPOBAHUIO
BOZOMPONYCKHbIX TPYb, KIOBETOB M 3aKpPbITbIX APEHAXKHbIX CUCTEM. MccnenoBaHMe NOAYEPKMBAET, 4TO
3¢ dEeKTMBHbBIN BOLOOTBOA, ABAAETCA OCHOBHbIM GaKTOPOM NpesoTBPALLEHMA NPEKAEBPEMEHHONO Pa3pyLUeHMUA
J0POT U CHUMKEHUSA 3aTPaT Ha UX coaepiKaHue.

KntoueBble cnosa:
DOPOXKHOE CTPOUTENLCTBO, BOAOOTBOA, APEHAMXKHbIE CUCTEMbI, NMOBEPXHOCTHbIE BOAbI, TPYHTOBbIE BOAbI,
BOAOMNPONYCKHblE TPYObl, IMBHEBAA KaHANM3aLMA, YCTOMYMBOCTb 3€MJIAHOIO NOJIOTHA.

OAHOM M3 [NaBHbIX MPUYUH MNPEXOEBPEMEHHOrO pPaspyleHMa AOPOXKHbIX MOKPbITUIA ABAsSETCA
HEKOHTpOAIMpPYeMoe Bo3aelcTBuEe BOoAbl. M3ObITOUHOE YBAAKHEHME CHUMKAET HECYLLYIO CMOCOBHOCTb FPYHTOB
3eMIAHOTO MOJIOTHA, BbI3bIBAET NMyvyeHUe Npu NpomMep3aHMm U CNocobCTBYET BbIMbIBAHUIO MEIKUX YacTuL, U3
OCHOBaHMA [oporn. bes rpamoTHO CMPOEKTUPOBAHHOMN CUCTEMbI BOLOOTBOAA AAXKE CaMOE KayecTBEHHOE
achanbTob6ETOHHOE NN BETOHHOE NOKPLITUE PA3PYLLUMTCA B TEYEHNE HECKOJIbKUX CE30HOB.

CuctemMbl BOA00TBOAA B AOPOXKHOM CTPOUTENbCTBE MOAPA3AENAOTCA HAa MOBEPXHOCTHbIE U NOA3EMHbIE
(ApeHarkHble). MOBEPXHOCTHbIV BOA0OTBOA MpefHasHadeH Ansa ObicTporo cbopa M yaaneHus atMmochepHbIx
0CaflKOB C NPOe3}Kei YacTu 1 0604MH. ITO AOCTUraeTCA 3a CHET NPUAAHUA AOPOre NONepeyHoOro u NPoAo/IbHOro
YK/IOHOB, @ TaKKe YCTPOMCTBA CUCTEMbI JIOTKOB, KIOBETOB M HaropHbix KaHaB. CBOeBpeMeHHoe yaaneHune Boapl ¢
NMOBEPXHOCTU HE TONbKO 3alUMLAET C/I0M AOPOrM OT MPOHUKHOBEHMA BAArM, HO M 3HAYUTE/IbHO MOBbIWAET
6e3onacHOCTb ABUMXKEHMA, NpeaoTBpalLan 3dPeKT akBanaHMPOBaHMA.

Moa3eMHbIl ApeHax UrpaeT peLlatoLLyto poab B 3aluTe AOPOrM OT BO34ENCTBMA TPyHTOBbIX BoA,. Ecnun
YPOBEHb TPYHTOBbIX BOJ, PACMNOJIONKEH CAUWKOM O/IM3KO K OCHOBAaHWIO AOPOrM, BO3HMKAET KanuaapHoe
NOAHATME BNArM, KOTOPOE PasKuKaeT rPyHT. A 60pbbbl C STUM NPUMEHAIOTCA 3aKPbITbIe APEHAXKN — TPAHLWEN
¢ nepdopupoBaHHbIMKU Tpybamu, 06EpPHYTbIMM FEeOTEKCTUAEM WM 3acbiNaHHbIMK LWebHem. Takue cucTembl
rnepexsaTbiBalOT NOA3EMHbIE BOAbI M OTBOAAT X HA 6e30nacHoe PacCTOAHME OT AOPOKHOM HacbINu.

Ocoboe BHMMaHWe B JOPOKHOM NPOEKTUPOBAHUM YAENAETCA BOAONPOMNYCKHbIM COOPYKEHUAM — Tpybam
M ManbiM MOCTaM, KOTOpble MO3BO/AIOT MepeceKkaTb eCTeCTBEeHHble BOAOTOKM W MOHWKeHUA penbeda.
HenpasuabHbIl pacyeT AMameTpa BOAOMPONYCKHOM TpyObl MOXKET MPMBECTM K Pa3mMbiBY HacbiNM BO BpPems
NnaBoAKOB MAM NUBHel. COBpeMEHHbIe MHXEHEpPHbIe pelleHUA BK/YAOT MCNO/b30BaHME rodpupoBaHHbIX
METANIUYECKUX TPYD U Kene3006eTOHHbIX KOHCTPYKUMIA C aHTUKOPPO3UIHBIM MOKPbITUEM, 06ecrnevymnBaoLLmx
b6ecnpenaTcTBEHHbIN NPONYCK BOAHbIX MOTOKOB.

B 3akntoueHWe cnepyet OTMETUTb, YTO MHBECTULMM B KAYeCTBEHHYIO CUCTEMY BOAOOTBOAA ABAAOTCA
Hanbonee apPeKTUBHLIM CNOCOOOM NPOASEHUA CPOKA CNYKObI AOPOTr. IKOHOMMA HA APEHAMKHbIX COOPYKEHUAX
Ha 3Tane CTPOUTENbCTBA HEU3HEXKHO NPUBOAUT K MHOFOKPATHbIM 3aTpPaTaM Ha PEMOHT AOPOXKHOIO MOJOTHA B
b6yaywem. MHTerpauma CoBpPEeMEHHbIX FMAPOIOrMYECKMX PACYeTOB U HAAEXHbIX APEHAXKHbIX MaTepuanos
ABnseTcs 06a3aTesIbHbIM YCNOBUEM A1 CO34aHUA YCTOMYMBOMN M HE30NaCHOM TPAHCMOPTHOM CETH.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
MNepeBosHuKoB b. ®. BogooTBoa Ha aBTOMObBUAbHBIX Aloporax. — M.: TpaHcnopT, 2014.
AHgpees O. B. NpoeKkTMpoBaHUe MOCTOBbIX NepPexo0B U BOAONPONYCKHbIX Tpy6. — M.: MAU, 2018.
NorunnHos 0. M. peHaKHble yCTPOUCTBA B OPOXKHOM cTpouTenbctee. — Cl16.: MoantexHuka, 2016.
Hydraulic Design of Highway Culverts. Third Edition. — Federal Highway Administration (FHWA), 2020.
CHuMN 2.05.03-84 (CM 35.13330.2011) MocTbl 1 Tpybbl. AKTyann3npoBaHHas peaakuus.
© lypbaHos C., l'ypbaHos bl., MepeTtaypapies C., Mammenos [K., 2026
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YAK 69
Kakabaesa M.
npenogasaTenb
AmaHrenbgues I1.
CrypeHT
AraeBaT.
CrypeHT
TYPKMEHCKMI rocyAapCTBEHHbBIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT

Awxabag, TypKMeHUCTaH

MHXEHEPHbIE METOAbI NOBbLIWEHNA BESONACHOCTU AOPOXKHOIO ABUXEHUA:
WH®PACTPYKTYPHbIN ACMEKT

AHHOTauuA

B cTaTbe aHaNM3MPYIOTCA KoYEBble MHKEHEPHbIe CTpaTerMm U TeXHUYeCcKne cpencTBa, HarnpaB/eHHbIe Ha
nosbilleHMe 6e30nNacHOCTU  [OPOXKHOIO  ABMMEeHMA. PaccmaTpuBaloTcs  mMeTodbl  NPOEKTUPOBAHMS
reoMeTpuYeckMx MNapamMeTpoB  [OPOr,  WCMO/b30BaHWE  COBPEMEHHbIX  6apbepHbIX  OrpaxKAeHuw,
WMHTENNEKTYyaNbHbIX CUCTEM OCBELUEHUS W aKTMBHbIX 3/1EMEHTOB pasmeTKu. ABTOpP MoA4YepKUBaET, 4TO
6e30nacHOCTb AB/AETCA Pe3y/bTaTOM KOMIMIEKCHOro noaxoda, 06beAuHAIOWEro KayecTBEHHOE AO0POXKHOoe
NOKPbITUE, MHPOPMATUBHOCTb MHPPACTPYKTYPbI U MUHUMU3ALUIO NOCNEACTBUM OWMOOK BOAMTENEeN 3a cYeT
«NpoLLaloLLEeN» AOPOXKHOM Cpeapl.

Kniouesble cnosa:
O0POrKHan 6e30NacHOCTb, MHXKeHepHble pelleHus, bapbepHble OrparkaeHus, LOPOXKHasA pa3MeTKa,
OopraHusaums ABUXKEHUS, «NpoLLaloLLMe» 40POrM, CBETOBO3BpaLllatoLne maTepuanbl.

be3onacHOCTb [OPOMKHOTO ABUMKEHWA ABAAETCA NPMOPUTETHON 3agayeill COBPEMEHHOW [AOPOXKHOM
WH}KeHepun. TPagULUMOHHO OCHOBHOE BHUMaHWE YAEeNAnocb AUCUMNAMHE BOAMTENElN, OAHAKO COBPEMEHHbIe
NCCnef0BaHNA NOKa3biBaloT, YTO MMEHHO MHMKEHEpPHbIe PeLleHns Ha 3Tane MPOEeKTUPOBaHMUA M SKCMIyaTauum
A0por cnocobHbl paAnKanbHO CHW3UTb PUCK BO3HWMKHOBeHWA AT u TaxecTb UX nocneactsuit. KoHuenumsa
«npowatowmx gdopor» (forgiving roads) npeanonaraer cosfaHue TakoW cpenbl, KOTOpas MWHUMUINPYET
BEPOATHOCTb OWMBKM BOAUTENA U NPefoTBpaLLaeT GaTaNbHbIA UCXO4 B C1yYae eé coBepLueHus.

OOHVMM U3 Ba)KHEWLWMWX 3/1eMeHTOB 6e30MacHOCTM ABAAETCA reomeTpua Aoporu. MpaBuAbHbIA pacyeT
pPagunycoB KpMBbIX, obecrneyeHme BUAMMOCTM B 30HaX NepeceyeHnin n ycTpoMCcTBO NepexoLHO-CKOPOCTHBIX MO0C
No3BONAIOT BOAUTENAM aAEeKBAaTHO OLEHMBATb CUTYaUMIO M COXPaHATb KOHTPO/Ab Hag asTomobunem.
Mcnonb3oBaHWe BUpa)Kei Ha MOBOPOTAX KOMMEHCUPYET AelCTBME LEeHTPOOEKHOW cubl, NpeaoTBpallas
OMNpOKMAbIBaHME TpaHcnopTa. Kpome Toro, pasaenieHne BCTPeUHbIX MOTOKOB C MOMOLLbIO GpU3MUecKknx bapbepos
VAW LUMPOKUX PasAennTeNbHbIX MOA0C ABAAETCA cambiM 3ddeKkTuBHbIM cnocobom 6opbbbl ¢ Hanbonee
OnacHbIMM 1060BbIMW CTOJIKHOBEHUSIMM.

TexHuyeckne CcpeacTBa OrpaXAeHMs WrpaloT KPUTMYECKY pPosib B MaccMBHOM 6e3onacHocTy.
CoBpemeHHble HapbepHble OrparKAeHUs U3 OLMHKOBAHHOM CTaAn WAWM SHEPromnorioWatoLMX KOMMO3UTHbIX
MaTepranoB NPOEKTUPYIOTCA TaKMM 06pa3om, YTobbl Npu yaape He oTbpacbiBaTb aBTOMOOMAbL 06PaTHO B MOTOK,
a NNaBHO racuTb 3HEPruIo CToNKHOBeHMA. Ocoboe BHMMaHKe yaenaeTtca 4emndupyroLMmMm CMCTEMaM Ha Cbe3aax
M OMopax MOCTOB, KOTOPbIE KCMMHAIOTCAY MPU yAape, Cnacasn KU3HW HaX0AALLMXCA B MaLUUHE Noaei.

NHpopmaTMBHOCTL A0porM obecrneymBaeTcss KadecTBeHHOW pasMeTKoM M 3Hakamu. [pumeHeHue
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TePMOMN/IaCTUKOB CO CBETOBO3BPALLAOWMMU MUKpOochepamm AeNaeT AOPOKHbIE TNHUM BUAUMbBIMU B NOObIX
NnoroAHbIX ycnoBusX. BHegpeHue WymoBbIX NoJ10C Ha 0604YMHaX M MO OCU JOPOTU NpeaynpeXxaaeT BoguTens o
HenpegHamepeHHOM yxo4e C MOJIOChbl ABUMKEHUS 3a cyeT BMOpauMWM M 3BYKOBOrO CUrHana. B coBpemeHHbIx
KYMHBbIX» cucTeMax 6€30MacHOCTU UCNONb3YOTCA CBETOAMOAHbIE 3HAKM C NEPEMEHHOM MHPOpMaLMEN, KOTopble
aBTOMATUYECKM MEHSIIOT CKOPOCTHOM PEXUM B 3aBUCMMOCTU OT MOTOAHbIX YC/0BUIM MU SOPONKHbIX 3aTOPOB.

B 3akniouyeHMe cnegyer OTMETUTb, YTO MHMKeHepHoe O0b6YyCTPOMCTBO AOpPOr — 3TO MHBECTMUUA B
COXpaHeHWe YenoBeYecKoro Kanurana. Mepexod oT NaccCMBHOrO HabAAEHMA K aKTUBHOMY MPOEKTUPOBAHMUIO
6e3onacHol cpeabl NO3BOASAET 3HAYUMTENbHO MPUBAU3UTD AOCTUKEHUE «HYNEBOM CMEPTHOCTM» Ha A0pOorax.
MHTerpaumsa coBpemeHHbIX MaTepManoB, UHTE/IEKTYaslbHbIX CUCTEM U MepesoBbIX KOHCTPYKTUBHBIX pelleHui

aBnseTca GpyHAaMEHTOM A/1A CO34aHMA HaAeXKHOW TPaHCNOPTHOM ceTn byayulero.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:
1. Bacunbes A. . OpraHu3aums ABUXKEHUSA M 6@30MacHOCTb A0POXKHOro ABuKeHua. — M.: TpaHcnopT, 2015.
2. babkos B. ®. [loporKHble ycioBuA M 6esonacHOCTb ABuKeHuA. — M.: TpaHcnopr, 2011.
3. JlobaHos E. M. NpoeKTUpoBaHUe AOPOT U OpraHu3auma ABUXKEHMA C y4eToM Ncnxodmnsnoiormn soanTena. —
M.: MAN, 2018.
4. Global Status Report on Road Safety. World Health Organization (WHO), 2023.
5. TOCT P 52289-2019 TexHMYecKue cpeacTsa OpraHU3aLMK AOPOKHOIo ABuKeHuaA. Mpasuna npMmeHeHms
3HAKOB, Pa3MeETKM, CBETOPOPOB M OrparkaAeHUN.
© Kakabaesa M., AmaHrenbaues ., Araesa T., 2026

YAK 69
Kakabaesa M.
NpenogasaTtensb
AsapoBa A.
CrypeHT
Bbatpammypagos K.
CrygpeHT
TYPKMEHCKMI rocyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT
Auixabag, TypKMeHUCTaH

TEXHOJ1IOTUU CTPOUTE/IbCTBA MOCTOB U 3CTAKA/l: COBPEMEHHbIE
WUHXXEHEPHbIE N AU3ANHEPCKMUE PELLEHUA

AHHOTauuA
B A4aHHOM cTaTbe paccMaTPMBAKOTCA COBPEMEHHbIE METOAbI MPOEKTUPOBAHMA U CTPOUTENLCTBA MOCTOBbIX
COOpPY)KEHMW W 3CTaKad. AHAAUBUPYIOTCA WMHHOBAUMOHHbIE TEXHOJIOrMW, TaKMe KaK WCMNoJib30BaHUe
npeaBapuTe/IbHO HaMNpPsKEHHOro KenesobeToHa, cTaserkene3obeTOHHbIX KOHCTPYKUWMIN U COBPEMEHHbIX
MEeTOAOB  MOHTa)ka. Ocoboe BHMMAHWE YAENAETCA  COBPEMEHHbIM  AM3aMHEPCKMM  pelleHUsm,
obecneynBaoWMM He TOSIbKO GYHKLMOHANAbHOCTb M A0/IFOBEYHOCTb, HO U apXUTEKTYPHYIO BblPa3nUTeNbHOCTb
MHMKEHEPHbIX COOpY)XeHui. WccnepoBaHue noAYepKUMBAEeT BaXHOCTb MPUMEHEHMA  BbICOKOMPOYHbIX
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MaTepunanos Asa npeoaosieHma 60blMX NPONETOB M obecneyeHns YCTOMUYMBOCTU B C/IOMKHbIX F€0N0MMYECKUX
YCNOBUSAX.
Kntouesble cnosa:
MOCTOCTPOEHME, 3CTaKaabl, NPeaBaPUTE/IbHO HAMPAMKEHHbIN BETOH, CTasibHble KOHCTPYKLWKM, NPOJIETHbIE

CTPOEHMA, TEXHO/IOTMA HAaBECHOTO MOHTAXa, MHXEHEePHbI AN3aliH.

MocCTbl M 3cTakagpbl ABAAIOTCA Hambosee CNOXKHBbIMM M OTBETCTBEHHbIMWU OOBEKTAaMM TPaAHCMOPTHOWM
MHbpPacTpyKTypbl. OHM NO3BOAAIOT NPEOAONEBATb €CTECTBEHHbIE NMPENATCTBUA, TAaKME KaK PeKM, yLenba, Uan
OpPraHM30BbIBATb ABUMEHWE Ha PasHbIX YPOBHAX B YC/IOBUAX MAOTHOM FOPOACKOM 3acTpoliku. CoBpemeHHoe
MOCTOCTPOEHME 3BONOLUMOHUPOBAIIO OT MPOCTbIX OANOYHbIX KOHCTPYKUWMI A0 CAOMHEWLMX BaHTOBbIX WU
NOABECHbIX CUCTEM, TPEOYIOLLMX BbICOYAMLLEN TOYHOCTM PACYETOB U NPUMEHEHNA MHHOBALMOHHbIX MAaTEPUANOB.

OpHOM M3 KNHOYEBbIX TEXHONOTMIA B CTPOUTENbCTBE COBPEMEHHbLIX MOCTOB SIBAAETCA MCNO/Nb30BaHME
npesBapuTeNbHO HaNPAXKEHHOTO XenesobeToHa. CyTb MeToZa 3aKIt04AETCA B HATAXKEHUN CTasIbHOM apmMaTypbl
(TpocoB) BHYTpM 6ETOHA, YTO NO3BOAET KOHCTPYKLMM BblAEPKMBATb OFPOMHbIE PACTArMBAtOLLME HArPYy3KK. ITO
[3aeT BO3MOXKHOCTb MHKEHEepPaM NPOEKTUPOBaTb Hosiee TOHKME U 3/1eraHTHbIE NPOJIETHbIE CTPOEHMSA, CNOCObHbIE
NnepeKpbiBaTb 3HAYUTE/IbHbIE PACCTOAHUA 6e3 MNPOMENKYTOUHbIX onop. [nA TopoACKMX 3CTaKag 4acTo
NPUMEHSIOTCA CTanerKenesobeToHHble KOHCTPYKUMM, codeTatowme B cebe KecTKOCTb CTaan U LO0/ITOBEYHOCTb
6eToHa.

MeTobl MOHTa)Ka NPOJIETHLIX CTPOEHUM TaK¥Ke NpeTepnenn 3HauymTeNbHble U3MeHeHUA. TpaanLMOHHbIE
MeToAbl C MWCMO/Ib30BaHMEM BPEMEHHbIX OMOpP BCE Yalle YCTynalT MecTo TEeXHONOTMU HaBECHOTo
6€TOHMPOBAHUA UAN HALBUKKW. [PpU HABECHOM MOHTAXKE CEKLMM MOCTa HapalLMBatOTCA NMooyepesHo ¢ ABYX
CTOPOH OT OMOPbI, YTO NO3BOAET BECTU CTPOUTENLCTBO HAA INMYBOKMMM yLLENbAMM UAN AKTUBHBIMW BOAHbIMMU
NyTAMW, He NPepbIBAn ABUKEHWE TPAHCNOPTa Nos 06beKTOM. B yci0BMAX MEranoiMcoB akTUBHO MCMO/b3yeTcA
METOL, YKPYNHUTENbHOM COOPKK, KOrAa Lesible CEKLMMN 3CTaKabl M3roTaB/AMBAOTCA HA 3aBOAE M MOHTUPYHOTCA B
HOYHOE BPeMA C MOMOLLbIO CBEPXMOLLHbIX KPaHOB.

CoBpeMeHHbI Au3aliH MOCTOB CErofHA BbIXOAUT 3@ PaAMKM UYUCTOM WHXKeHepunu. UHKeHepHble
COOPYXKEHUA CTAHOBATCA aPXUTEKTYPHbIMM AOMWMHAHTaMW ropoAoB. BaHToBble MocTbl, Hnarogapsa cBoeW
BeepHoM wam apdoobpasHol cucTemMe TPOCOB, CO3A4AIOT YHWMKaNbHble BU3yasbHble 06pa3bl M MO3BOAAIOT
nepeKpbIBaTb NPOSETbl AMHON 6onee KunomeTpa. MNpu NPoeKTUPOBaHMM 3CTaKag B ropoackon cpeae ocoboe
BHUMAHME yAENAeTCA 3KOJIOTMYHOCTU WU LWIYMOM3O0AALMU, YTO [OCTUTAeTCA MCNONb30BAHMEM KOMMO3UTHbIX
3KpaHOB M 0b6TeKkaeMbix GOpPM OMOP, MUHUMUIUPYIOLLMX BO3AENCTBME HA OKPYKatoLee NPOCTPaHCTBO.

B 3aK/Nt04E€HME MOXKHO OTMETUTb, YTO PA3BUTUE TEXHOOTUI CTPOUTENILCTBA MOCTOB M 3CTaKaz, HanpasaeHo
Ha MNOBbILWEHUE WX HALEMKHOCTM WM ICTETUYECKOM MPUBAEKATENbHOCTU. MHTerpayma cUCTemM MOHMUTOPWMHTA
COCTOSIHMA KOHCTPYKLMI (gaTunKoB gedopmaumm n Bubpaunn) B peasibHOM BpeMeEHM NO3BOJISET CBOEBPEMEHHO
BbIABNATb YCTANOCTb MaTepuasnoB, rapaHTUpya 6e30MacHOCTb 3KCMAyaTauMM Ha MNPOTAXKEHUU MHOTUX
pecatnnetnin. CoBpeMeHHbI MOCT — 3TO CMMOBMO3 MaTeMaTUYECKOro pacyeTa, MaTepuanoBeeHUs 1 BbICOKOTo
WCKyCCTBA.

CnMCOK UCNONb30BaHHOI INTepaTypbl:
CmupHoB B. H. MocTbli: MpoeKTupoBaHue n ctpoutensctso. — CMN6.: Xumnsaar, 2017.
MbwmaH M. E. MNpoekTupoBaHMe TPaHCNOPTHbIX COOpYKeHnin. — M.: TpaHcnopT, 2015.
OBunHHUKOB U. . CoBpemeHHOe cOCTOAHNE MOCTOCTPoeHUA B mupe. — Capatos: CITY, 2020.
Chen, W. F., & Duan, L. Bridge Engineering Handbook: Construction and Maintenance. — CRC Press, 2014.
CMN 35.13330.2011 MocTbl 1 Tpy6bl. AKTyanmsmpoBaHHas pegakuma CHuM 2.05.03-84.
© Kakabaesa M., A3agoBa A., balipammypagos K., 2026

vk wnN e

99


https://os-russia.com/events/simvol-nauki

ISSN 2410-700X Me)KAayHapoAHbIM Hay4YHbIN XKypHan «CUMBOA HAYKU» #1-1/2026

YAK 69
Pep)xkenrenbaues b.
npenogasaTesnb
bawumos A.
npenogasaTesnb
Xopaxkarenbgues B.
CTYOEeHT
TYPKMEHCKMI rocyAapCTBEHHbBIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT
Awxabag, TypKMeHUCTaH

COBPEMEHHbIE TUMbI JOPOHbIX NOKPbITUIA: CPABHUTE/IbHbLIN
AHAIN3 ACOANTbTOBETOHA U LEMEHTOBETOHA

AHHOTauuA

B AaHHOM cTaTbe NPOBOAMTCA CPABHUTE/IbHbIM aHaNW3 ABYX Hambosiee pPAcnpOCTPAHEHHbIX TWUMOB
OOPOXKHbIX MOKPLITUM — acdanbTobeToHa M uemeHTobeToHa. PaccmaTtpmsatoTca Mx GU3MKO-MeXaHUYecKue
CBOWCTBA, OCOBEHHOCTM 3KCM/yaTauMM B Pas/IMYHbLIX KAMMATUYECKUX YC/IOBUAX, a TaKKe 3IKOHOMMUYecKas
3¢ dEKTUBHOCTL B AONTOCPOYHOM nepcrnektuse. Ocoboe BHMMaHME YAENAETCA NMPEUMYLLECTBAM XKECTKUX W
HEMECTKMX LOPONKHbIX OAEXA, WX BAUAHUIO Ha 6Ee30MacHOCTb AOPOXKHOTO ABMMKEHMA UM U3HOCOCTOMKOCTb
TPaAHCMOPTHbIX apTepuin. ABTOP OOOCHOBbIBAET PaALMOHANLHOCTL BblOOpPA KOHKPETHOrO TUMA MOKPbLITUA B
3aBUCUMOCTM OT MHTEHCUBHOCTU ABUMKEHUA U PEFMOHAIbHbBIX 0COBEHHOCTEN.

Kntouesble cnosa:

OO0POXKHOE CTPOUTENbCTBO, achanbTOOETOH, LeMeHTOBETOH, LOPOXKHOE NOKPbITUE, [ONTOBEYHOCTb, OUTYMHbIE

CMecCH, KeCTKME LOPOXKHbIE OAeKAbl, IKCMIYaTaLMOHHbIE PACXOAbl, TPAHCMOPTHAA UHPPACTPYKTYpa.

B coBpeMeHHON WHXeHepHOW NpaKTUKe BbIOOp Mexay achanbTOOETOHHbIM M LEeMEeHTOBETOHHbIM
MOKPbLITUEM OCTAETCA OAHOM M3 Camblx 0BCYKAAeMbIX TEM, TaK KaK KarKabliM M3 3TUX MaTepuanos obnagaet
YHUKanbHbIMU  PU3MKO-MeXaHMYECKUMUN  cBOMCTBaMU. AcdanbtobeToH, npeacTaBaawowmii coboir cmechb
MWHEpPanbHbIX MaTepPUanoB U BUTYMHOrO BSMKYLLEro, KaaccuPUUMPYeTCA KaK HerKecTKoe MNoKpbiThe. Ero
LIMPOKOE pacnpocTpaHeHNe 0OYCNOBAEHO NPEMKAE BCErO BbICOKOM CKOPOCTbIO CTPOUTENBCTBA M OTHOCUTEIbHOM
AelleBM3HOM Ha HavyaibHOM 3Tane paboT. brarogapsa ceoelt anactTMyHocTH, acdanbToBoe NoA0THO obecneyunBaeT
BbICOKMI YpOBEHb KOMPOPTa A1A BOgUTENEM, MUHUMU3UPYSA WYM U obecneynBas naaBHoOe CUENeHME WKH C
poporoi. Kpome Toro, Takoe MokpbiTMe KpaliHe yAoOHO B 3KCM/AyaTauuK, NOCKO/bKY /itlobble NOBPEXKAEHMUSA
MOXHO YCTPaHUTb J/IOKaJAbHO B KpaT4yahluMe CPOKM, a AOBUMKEHME TPaHCNOPTa paspellaeTcA OTKPbIBATb
NpPaKTUYECKM Cpasy NOC/e 3aBepLUEHNA YKAALKM U OCTbIBAHUA CMECH.

OpHaKo cylwecTBeHHbIM OrpaHuyYeHnem achanbTobeTOHa ABAAETCA €ro BbICOKAA YyBCTBUTENIbHOCTb K
3KCTpeMasibHbIM TemnepaTypam. B ycnosusax KapKoro KanMmata OUTYyM TepsAeT CBOK KECTKOCTb, YTO Npwu
WHTEHCUBHbIX Harpyskax HemsbeXHO NpuMBOAMT K 00OpasoBaHUIO KONeMHOCTM U gedopmauunmn LOPOXKHOro
nosoTtHa. CpoK ciay»Kbbl Takux AOpor o6blYHO OrpaHWYeH NATHaALATblO rogamu, nocne vero Tpebyercs
KanuTanbHoe 06HOBNEHWNE BEPXHETO COA.

B npotusoBec achanbTy, LEMEHTOOETOHHbIE MOKPbITUA OTHOCATCS K KaTETOPUM JKECTKUX OLENKA, U CTPOATCA
B BUAE MOHO/IMTHbIX NAUT. [NaBHOE NPeMMYLLECTBO HETOHA 3aK/10YAETCA B €0 UCKAOUYNTENIbHON 40TOBEYHOCTH
M CNOCOBHOCTU BbIAEPKMBATD KONOCCAbHbIE Harpy3kun ot 60/bLIerpy3sHoro TpaHCNopTa B TeYeHNe HECKObKUX
necatuneTnin. B otanume ot 6UTYMHbIX cmecen, 6eTOH He pa3mArdyaeTcsa Nog BO34enCTBMEM NPSAMbIX CONHEYHbIX
Jly4el N COXpaHAEeT CBOK CTPYKTYPY [aKe B CaMblii CU/IbHbIW 3HOW, YTO Ae/laeT ero CTpaTerMyeckn BaXKHbIM
MaTepuanom ANA HXKHbIX pernoHos. bonee Toro, csetnas MoBepPXHOCTb OETOHA 3HAYMTENbHO YAydllaeT
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BMAMMOCTb Ha Jopore B HOYHOE Bpems, MoBbIwas 0bLLyto 6e30NacHOCTb ABUKEHUS.

HecmoTps Ha oveBMAHble 3KCMNyaTalUMOHHbIE MIOCbI, CTPOUTENBLCTBO OETOHHbLIX Aopor Tpebyer
3HAYMTE/IbHbLIX eOUHOBPEMEHHbIX KamnuTaNoBAOXKEHUI U CNOMKHOKN CneumanmsnpoBaHHON TexHUKU. Mpouecc
BBOZA B 3KCM/yaTaLMIo TaKKe 3aMeaNsneTca M3-3a HeobXoAMMOCTN TEXHONOMMYECKOro nepepbiBa 418 Habopa
NPOYHOCTN 6EeTOHa, KOTOPbIN MOXKET AMTbCA A0 MecAua. PeMOHTHble paboTbl Ha TAKUX yY4acCTKax TEXHUYECKU
CNIOXKHee M A0pOoKe, YeM Ha acdaibTOBbIX.

MoABoAA UTOT, MOXKHO CAEeNaTb BbIBOA, YTO BbIGOP TMMA MOKPLITUA A0KEH 3aBMCETb OT KOHKPETHbIX 3343y
W YCN0BUI 3KcnayaTaumm. LlemMeHTOBeToH ABASETCA ONTUMA/IbHbIM PeLIeHUEM 418 CTPOUTEIbCTBA A0/ITOBEYHbIX
MaruncTpasnei ¢ BbICOKOM MHTEHCMBHOCTbIO ABUMKEHMS, B TO BPeMA Kak acdanbTobeToH ocTaeTcss He3amMeHUMbIM
A7 Pa3BUTUA FOPOACKOM AOPOMKHOM CETU U BbICTPOro yayYlLeHWUA TPAHCNOPTHOM AOCTYNHOCTU. PaunoHanbHoe
CoYeTaHue 3TUX ABYX TEXHOIOMMIA NO3BO/IAET CO34aBaTb HAAEKHYHO U SIKOHOMUYECKU IPPEKTUBHYIO AOPOXKHYIO

n Hd)paCprKTypy.

CnuMCOK UCNONb30BaHHOI IUTEpaTypbl:

1. Bacunbes A.l. dKkcnayaTauma aBToMobUAbHbLIX gopor: B 2 T. — M.: U3gaTenbckuii LeHTp «Akagemua», 2010.

2. lTopenbiwesa J1.A. AcbanbTobeTOH U Apyrue Buabl BUTYMOMUHEpPAbHbIX cMecer. — M.: MAOMN, 2015.

3. Hocos B.M. MpoeKkTnpoBaHME U CTPOUTENLCTBO KECTKMX AOPOMKHbIX NOKPbITUA. — M.: TexnonurpadueHTp,

2018.

4. CnpaBOYHUK JOPOXKHOIo UHKeHepa. CTpouTenbcTBo aBTomobubHbIx aopor / Mog pea. B.B. Ywakosa. — M.:

NHopa-UHKeHepua, 2019.

5. MexayHapoaHble CTaHAAPTbl Ka4yecTBa A0POXKHbIX NOKPbITUIA (ISO/TC 227). OduumanbHoe usgaHue, 2021.
© Pepxenrenbaues b., bawmmos A., Xogxkarenbanes B., 2026

YAK 69
Pepxxenrenbgues b.
npenogasaTesb
bawwumos A.
npenogasaTesnb
Yapobies LL.
CTYOEHT
TypPKMEHCKUI rocy4apCTBEHHbIN APXUTEKTYPHO-CTPOUTENBHBIN UHCTUTYT
Awxabag, TYpKMeHUCTaH

MHHOBALMOHHbIE MATEPUA/bI B JIOPOXHOM CTPOUTE/IbCTBE: 9®®EKTUBHOCTb UCMNOJ/Ib3OBAHUA
NNACTUKOBbIX OTXO4,0B U NEPEPABOTAHHOWM PE3UHbI

AHHOTauuA
B AaHHOM cTaTbe paccmMaTpmMBatOTCA aKTyaslbHble BONPOChl UCMNO/1b30BaHNA MHHOBALMOHHbIX MaTepunasioB
B JOPOXHOM CTPOMTE/NIbCTBE, B YaCTHOCTM MPUMEHEHUe nepepaboTaHHOro NaacTUka U Pe3aMHOBOWN KPOLLKKU B
KayecTBe mMoAMPUKaTopoB acdanbTobeTOHHbIX cmeceil. ABTOP aHaNU3UPYET SKONOTMYECKME U TeXHWYecKue
NpeMmyLLecTBa AaHHbIX TEXHONOTMIM, HAMNpPaB/AEHHbIX Ha MOBbILWEHNE YCTOMYUBOCTM AOPOKHbIX MOKPbITUM K
KoNieeobpa3oBaHUIO U TEpMMYECKMM BO3aencTBuAM. MccnegoBaHMe NOAYEPKMBAET BaXKHOCTb nepexoga K
3KOHOMMKE 3aMKHYTOrO LMK/a Yepes MHTErpaLumo NoMMEPHbIX OTXOA0B B TPAHCNOPTHYIO MHDPACTPYKTYPY.
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KnoueBble cnosa:
WHHOBALMOHHblEe MaTepuasbl, LOPOKHOE CTPOUTENLCTBO, NepepaboTKa NNacTMKa, Pe3MHOBAA KPOLLKa,
MmoanduuMpoBaHHbIA BUTYM, 3KOI0MMA, AONTOBEYHOCTb 4OPOT.

CoBpeMeHHOE [JO0pPOXKHOE CTPOUTENbCTBO CTA/IKMUBAETCA C [BOWHLIM BbI30OBOM: HEO6XO0AMMOCTbIO
NoOBbIWEHMA JOATOBEYHOCTU TPAHCMNOPTHBIX NYTEN NPU OAHOBPEMEHHOM CHUXKEHUM SKONOMMYECKOM HAarpy3Ku Ha
OKpYy»KatoLwyto cpeay. B 3ToM KOHTEKCTe MCNo/Ib30BaHWE NepepaboTaHHbIX OTXOA0B, TaKMX KaK MNAACTUK U pe3nHa
OT CTapbIX aBTOMOOWU/IbHbIX LWMH, OTKPbIBAET HOBblE MEPCNEKTUBbI A/1A CO343aHMUA MHHOBALMOHHbIX AOPOMHbIX
MOKPbLITUIA. MHTerpauma sTMx maTepmanos B cocTaB acdanbTOOETOHHbIX CMECe NO3BONSET He TO/IbKO PeLlmnTb
npobnemy yTuamMsauum TBepAbiX ObITOBbIX OTXOA0B, HO WM CYLLECTBEHHO YAYYLWMUTb PUINKO-MEXaHUYECKMNE
CBOWCTBA AOPOXKHOIO MNOJIOTHA.

MpumeHeHne nepepaboTaHHOrO NAACTUKA B AOPOKHOM CTPOUTENbCTBE OCHOBAHO HA €ro cnocobHocTH
BbICTYNaTb B PO/IM YAaCTUYHOIO 3aMEHUTENA BUTYMHOIO BAMKYLLErO MAM HanoNHMTens. MNnacTMKoBble OTXOAbI,
npeaBapuTe/IbHO N3Me/IbYEHHbIE A0 COCTOAHUA rPaHyA, AobaBaatoTca B ropsadyto acdanbToBY CMECh, F4e OHU
pacnnasnsaoTcs M 0bpasyloT NPoYHbleE MOJIEKYAPHbIE CBA3M C KOMMOHEHTAaMWU MOKPbITUA. ITO NPUBOAUT K
3HAYMTE/IbHOMY MOBbLIWEHNIO BOAOHENPOHULAEMOCTM M YCTOMYMBOCTM LOPOr K OOPA30BAHUIO TPELLMH.
NccnepoBaHUA MNOKasbiBaloT, 4YTO «NAacTUKOBble» goporn o06s1agatoT 6osee BbICOKOM TemnepaTtypoi
Pa3MArYEHUS, YTO KPUTMYECKM BAXKHO 414 NPefoTBPALLEHMA KONEMHOCTU B YCI0BMAX KAPKOTrO KAMMATA.

MapannenbHO € MIACTUKOM LUMPOKOE MPUMEHEHME HAXOOUT PE3MHOBAA KPOLIKA, Nojsydyaemas nytem
M3MeNIbYEeHUA M3HOLWIEHHbIX NOKpblweK. [lobaBneHne pesuHbl B BUTYM NpUOAET AOPOXNKHOMY MOKPLITUIO
YHUKa/IbHble 3/1aCTUYHble cBOMCTBA. MoandunumpoBaHHbIA Takum obpasom acdaibTOOETOH Jiyylle noraollaer
BMOpaLMM M WYM OT ABWMNKYLLEroCA TPAHCMOPTA, YTO MOBbIWAET KOoMdOPT ropoackoit cpeabl. Kpome ToOro,
PE3NHO-OUTYMHbIE MOKPbLITUA 06/1a4at0T NOBbLILWEHHON YCTAaZOCTHOM MPOYHOCTbIO, YTO MO3BOAAET UM AO/blUe
CONPOTUBAATLCA PaA3PYLIEHUIO NOJA BO34ENCTBMEM MHOTOKPATHO MNOBTOPAMOWMXCA HArpysoK OT TAMKENOoro
TpaHcnopTa.

JKoHOMMYecKan 3PPeKTUBHOCTb MUCNO/Ib30BAHMA AaHHbIX MaTepuanoB MPOABAAETCA B A0JTOCPOYHOM
nepcnektnee. HecMoTpsa Ha HEOBXOAMMOCTb AOMNONHUTE/IbHbBIX TEXHONOMMYECKMX 3TANoB No 06paboTKe 0TX0408,
CPOK CAy*KObl MHHOBALMOHHbLIX MOKPbLITUI YyBENNYMBAETCA B MOATOPA-ABA Pa3a. ITO 3HAYUTENIbHO CHUMKAET
eXXerogHble 3aTpaTbl Ha TEKYLMA U KanNUTaNbHbIN PEMOHT AOPOr. DKOJOMMYECKMIA acneKT TaKKe HeoCNopPUM:
TOHHbl NAACTUKA W PEe3UHbl, KOTOpble AECATUAETUAMM pasaaraince 6bl Ha CBasKaX, CTAHOBATCA LLEHHbIM
PEeCYpCcom ANA Pa3BUTUSA HALEKHON MHDPACTPYKTYPLI.

B 3akntoueHue cresyeT OTMETUTb, YTO MCNOb30BaHME NIAaCTUKOBbIX OTXO40B M NepepaboTaHHOM pe3unHbl
ABNAETCA O4HUM U3 Hanbosiee NepCcneKTUBHbLIX HanpaBAeHUN B COBPEMEHHOM A0POXKHOM MHKeHepuun. [aHHan
TEXHONOMMA FAPMOHUYHO coyeTaeT B cebe MHKeHepHYo 3PPEKTUBHOCTL M 3KOJAOTMYECKYIO OTBETCTBEHHOCTD.
JanbHenwee BHegpeHWe MNOAOOHbIX MHHOBauuMi TpebyeT COBEPLUEHCTBOBAaHMA HOPMaTMBHOW 6asbl U
NOAAEPKKN HaAyYHO-UCC/IeA0BaTe/IbCKUX MPOEKTOB, HAMpaBJEHHbIX Ha ONTMMM3aUMIO COCTABOB HOBbIX
KOMMO3WUTHbIX AOPOKHbIX MaTepPManos.

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. BoHgapeHko W.B. MpumeHeHWE MOAMMEPHbIX OTXOAOB B CTPOUTE/NIbCTBE aBTOMOOUbHBLIX Aopor. — M.:
Ctpoiunsgart, 2021.
2. UBaHoe C.A., MeTtpoB B.M. MoaudunKkauma [OPOXKHbIX OUTYMOB pPE3MHOBON KpoLlKon: TexHonorns u
npaktMka. — Cl6.: MoantexHuka, 2019.
3. DKonorMyeckmne acnekTbl 4OPOXKHOro xo3aicTsea / Moga pea. KysHeuosa 0. H. — M.: MAZIX, 2022.
4. Smith, J., & Brown, T. Sustainable Road Materials: Plastic and Rubber Integration. — London: Engineering
Press, 2020.
5. TOCT P 55400-2013 Joporn aBTomobuabHble obLiero nosb3oBaHuA. MaTepuasbl Ha OCHOBE OpPraHMYECKUX
BAXKYLLMX AN1A LOPOXKHOIO CTPOUTE/IbCTBA.

© Pepxenrenbames b., Bawmmos A., Yapbles LL., 2026
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Pep)xkenrenbaues b.
npenogasaTesnb
bawumos A.
npenoaasaresb
AtaHbifazos bl.
CTYOEeHT
TYPKMEHCKMI rocyAapCTBEHHbBIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT
Awxabag, TypKMeHUCTaH

NOBbILLEHUE YCTOMYMBOCTU ABTOMOBU/IbHbIX lOPOT: METOAbI
NMPUMEHEHUA TEOPELLETOK U TEOTEKCTUNA

AHHOTauuA

B AaHHOM cTaTbe PaccMaTPMBAOTCA COBPEMEHHblE MEeTOAbl CTabuamMsaumm LOPOXKHbIX OCHOBAHUMN C
MNCNONb30BaHUEM TEOCMHTETUYECKUX MATEPUANOB, TaKUX KaK reopeLlleTKn U reoTekCTnab. ABTOp aHanusupyet
MeXaHM3Mbl B3aUMOAENCTBUA FTEOCUHTETUKOB C FPYHTOBLIMM C/I0SIMM, HaNpPaB/AeHHbIE HA MOBbILIEHWE HecyLei
CNOCOBHOCTM AOPOMKHBIX KOHCTPYKLMIA. MccneaoBaHne AemMoHCTpUpyeT 3GPEKTUBHOCT AaHHbIX TEXHOIOTUIA B
npeaoTBPALLEHNM CMELUMBAHMA CIOEB SOPOXKHOM OAEKAbl U CHUXKEHUN UHTEHCMBHOCTM aedopmauymii, 4To B
KOHEeYHOM WUTOre nNpUBOAUT K 3HAYUTENbHOMY YBEJIMYEHUIO MEXPEMOHTHbIX CPOKOB 3KcnayaTauum
aBTOMODOUAbHBIX JOPOT.

Kntouesble cnosa:
[0pPOXKHOE CTPOUTENLCTBO, FeopeLLeTKa, FTe0TEKCTU/Ib, APMUPOBAHME TPYHTa, YCTOMYMBOCTb 4OPOT,
reoCMHTETUYECKME MATePUabl, CTabUAN3aums OCHOBaHMA.

CoBpemeHHble TpeboBaHWA K KayecTBy M [AOJTOBEYHOCTU [OPONKHOW WHPPACTPYKTYPbl AMKTYIOT
Heob6x04MMOCTb MOUCKA HOBbIX MHMKEHEPHbIX PeLIeHWIA A5 YKPenaeHUs KOHCTPYKTUBHbIX cl0eB foporu. OaHoM
u3 Hanbonee apPeKTUBHbIX TEXHONOTUI B 3TOM 061aCTU ABAAETCA NPUMEHEHMNE FEOCUHTETUYECKMX MaTEPUANOB.
leopeleTkn M reoTeKCTUAb CTaiM HEOTbEMJIEMOW YacTbld COBPEMEHHOrO [OPOXKHOFO MPOEKTUPOBAHMS,
Mo3BO/IAA PELaTb C/OXKHble 334a4uu No cTabunmsaummn cnabbix TPYHTOB M pacnpefesneHuto MexaHUYecKux
Harpysok.

leoTekcTuNb npeacTaBnseT coboi N/OCKoe BOAOMPOHULAEMOE MOJ/IOTHO, KOTOPOE BbIMNO/HAET B
[OpOXKHOW oaexae dyHKUMWM pasgeneHus, GUAbTpauMM U apeHaxa. Ero oCHOBHas ponb 3aKk/itoyaercs B
NpefoTBPaLLEHNM B3aUMHOTO NMPOHWKHOBEHUA ME/IKUX YacTWL, FPyHTa 3eMJIAHOTO MOJIOTHA B Bbilesiexallne
cnoun u3 webHa wau rpasusa. bnarogapa sToMy pasfefieHWo COXPaHAeTCA pacyeTHas TO/WMHA M Hecyuwias
CMOCOBHOCTb KOHCTPYKTUBHbBIX C/I0€B, YTO OCOBEHHO BAXKHO MpPU CTPOUTENLCTBE AOPOr Ha 3a60NOYEHHBIX UK
nepeyBiasKHEHHbIX y4vacTkax. Kpome TOro, reotekctunb crnocoberyeT 3ddeKTUBHOMY OTBOAY BOAb,
NnpeAoTBPaLLan pa3mbiBaHUE OCHOBaHWA U NyYEHWE FPYyHTa B 3UMHUI Nepuoa,.

leopeLleTku, B OTINYME OT reoTeKCTUAA, 061a4at0T BbICOKOM KECTKOCTbIO U NpefiHa3HayYeHbl B NEPBYIO
ouyepelb O/ apMUPOBaHUA. ITO OObEMHbIe WM MJIOCKME COTOBblE CTPYKTYPbl, KOTOPbIE «3aKAMHUBAKOTY»
YacTMLbl HAaNONHWUTENA (LWebHA) BHYTPU CBOUX AYEEK. ITOT MEXAHU3M OrpaHUYMBAET FOPU3OHTA/IbHOE CMELLLEHME
MaTepuana nof Bo3AeNCTBUEM KOJIEC TAXKENOro TPAHCNOPTa, Co34aBas 3GPEKT KeCTKOM NAUTbI. ApMUPOBaHUE
reopeLleTKon No3BoAET 3HAUUTENIbHO YMEHbLIWTb 06LLYIO TOLLMHY AOPOXKHOIO NMpora 6e3 noTepy NPOYHOCTH,
YTO AAeT CYLLECTBEHHYIO 3KOHOMMIO Ha MHEPTHbLIX MaTepuanax v TPaHCMOPTHbIX PAacX04ax.

CoyeTaHMe reoTeKCTUNA U TeopeLleTKU CO34aeT MOLLHBIA apMUPYIOLLMIA KapKac, KOTOPbIA paBHOMEPHO

pacnpeagenAaer BepPTUKa/ZIbHOE AOdaBNAeHue OoT aBTomobunelr Ha 60}'IbLLIYI-O naowanb OCHOBaHMA. ITO
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MUHUMUIUPYET PUCK NPOCadOK M 0bpasoBaHUA rnyboKoW Koneu. Mcnosib3oBaHUE TFeOCUHTETUKOB TaKikKe
NO3BOJIAET CTPOUTb KauyeCTBEHHbIE AOPOMM B COMKHbIX reorpaduyecknx ycnoBumaAx, rae ectecTBEHHbIE TPYHTbI
061aaatoT HA3KOM Hecylelt cnocobHOCTbIO.

B 3akntoueHMe cnegyet OTMETUTb, YTO NPMMEHEHUE FeOPELLETOK U Fe0TEKCTUNA ABMAETCA SIKOHOMUNYECKU
onpaBAaHHbIM W TEXHUYECKM HEOOXOAMMbIM YCAOBMEM ANA CO34aHMA COBPEMEHHbLIX aBTOMarucTpanem.
HecmoTpa Ha AononHUTENbHbIE 3aTPaThl HA 3aKYMNKY MaTepuaoB Ha 3Tane CTPOUTENbCTBA, AaHHbIe TEXHOIOTUMU
OKYMalTCA 33 CYET PEe3KOro CHUMKEHMA PacxodoB HA NOCAeAyHOLYH 3KCMyaTauuilo U pemMoHT. BHeapeHue
reOCMHTETUKOB — 3TO BaHbIM LAl K CO34aHMI0 YCTOMYMBOMN U HaAEKHOM TPAHCNOPTHOM CUCTEMbI, CNOCOBHOM
BblAEPKMBATb NOCTOAHHO PACTYLLME HArpy3Ku.

CNUCOK UCNONb30BaHHOW NUTEpPaTypbl:

1. Kopones W.B. MNyTn ynydyweHna KayecTBa AOPOKHbIX MOKPbITUNA C NPUMEHEHUEM F€OCUHTETUKOB. — M.:
TpaHcnopr, 2020.
2. Waxmatos B.C. leocuHTeTMYECKME MmaTepuasibl B [AOPOMKHOM CTpouTenbcTse: YuyebHoe nocobue. —
ExkaTepuHbypr: YIATY, 2018.
3. EsreHbes W.E. CTponTenbCcTBO aBTOMOOUIbHBIX A0POT Ha cnabbix rpyHTax. — M.: MAAW, 2015.
4. CappapbekoB A.K. MIHHOBaLMOHHbIE METOAbl YKPEMJIEHUA OCHOBAHWUW AOPOXHbIX oAexAd. — AnmaTbl:
Mbinbim, 2022.
5. O4M 218.5.003-2010 PekomeHAauum No NpUMEHEHUIO FreOCUHTETUYECKMX MaTepuanos Npu CTPOUTENbCTBE
aBTOMOBUAbHbIX AOPOTr.

© Peprkenrenbamnes b., bBawmnmos A., ATaHbisizo8B bl., 2026
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CTyAEeHT
TYPKMEHCKMI rocyAapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN MHCTUTYT
Awxabag, TYpKMeHUCTaH

YMHbIE AOPOTN: UHHOBALIMOHHbIE TEXHONTOTUWU 3APAOAKU U MOHUTOPUHTA
B JOPOYKHOW MHOPACTPYKTYPE BYAYLLErO

AHHOTauuA
B cTaTbe paccmaTpuBaeTCs KOHUENUMA «yMHbIX gopor» (Smart Roads) Kak OAHOro M3 KAHOYEBbIX
3N1EeMEHTOB TPAHCMOPTHOM cucTembl Oyayuiero. ABTOP aHaM3MPYET TEXHOOFMYECKME BO3MOXKHOCTU
WHTerpauMm 6ecnpoBOAHbIX 3apAAHbIX YCTPOWCTB ANA 3NeKTpoMobunein HenocpefAcTBEHHO B AOPONKHOE
NONOTHO, @ TaK)e BHeAPEHWE CEHCOPHbIX cuctem ana cbopa AaHHbIX B peanbHOM BpemeHu. B pabote
NnoAYepPKUBAETCA PO/b MHTEANEKTYaNbHbIX AOPOr B MOBblWeEHMM 6e30MacHOCTU ABWMKEHMUA, ONTUMMU3ALLUU
TpadmKa 1 co34aHNM IKONOTMYECKM YCTOMUYNBOM rOpOACKON cpeapbl.
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Knwouesble cnosa:
yMHble goporu, Smart Roads, 6ecnpoBoaHas 3apaaKa, 3/1eKTpoMobunm, ceHcopbl, MHTepHeT Bellei (1oT),

UHTEeNNEeKTya/ibHbleé TPAHCMNOPTHbIEe CUCTEMBbI.

TpagMuMOHHOE NpeacTaBleHWe O [0pOre Kak O CTaTUYHOM acdanbTOBOM MOKPbLITUWM CTPEMUTENbHO
yxoaut B npowoe. C pa3BuTMEM aBTOHOMHOFO TPAHCMOPTA U 31EKTPOMObUAEN BO3HMKAET HEOBXOAMMOCTb B
CO343aHUMN KUHTENNEKTYaNIbHOM» [AOPOXKHON WHPpPacTpyKTypbl. KoHuenuus Smart Roads (ymHble goporu)
npeanosaraet npeBpaleHne A0POXKHOIO NOJ0THA B aKTUBHbLIN 3/1IMEHT TPAHCMOPTHON CUCTEMbI, CMOCOOHbIM
B3aMMOAENCTBOBaTb C aBTOMOOMAAMM, BblpabaTbiBaTb SHEPTUIO M 0becneynBaTb 6€30NacHOCTb.

OpHOWM M3 caMbix aMBULLMO3HbIX TEXHONOMNI B PaMKaX KYMHbIX LOPOr» ABAAETCA CUCTEMA AMHAMNYECKOM
6ecnpoBoAHON 3apAAKM 3NeKTpoMobuneit. 3Ta TEXHONOMMA OCHOBAHA HA NPUHUMINE MAarHUTHOM MHAYKLMK: NOoA,
LOPOXKHBIM MOKPbITUEM YCTAHAB/IMBAIOTCA CMNeunanbHble MHAYKUMOHHbIE KaTyLWKW, KOTOpble nepenatoT
3NEeKTPUYECKYIO SHEPTUIO HA MPUEMHOE YCTPOMCTBO, 3aKPENIEHHOE HA AHWLLE ABUXKYLLErocA snekTpomobuns.
3To MO3BONAET TPAHCMOPTHbIM CPeACTBaM 3apAXKATbCA HEMoCPeACTBEHHO BO BPEMSA ABUMKEHWA, YTO pellaet
rNaBHyl0 MNpobaemy 3/eKTPOTPaHCNOPTa — OrPaHMYEHHbIM 3amac Xxo4a M HeobXxogMMOCTb ANUTENbHbIX
OCTaHOBOK Ha 3apA4HbIX CTaHLMAX.

MoMMMO 3HEepreTUYEeCcKOM COCTaBAAIOLWEN, KYMHbIE AOPOIM» OCHALLAKTCA CETbIO BbICOKOTEXHO/IOMMYHbIX
CEHCOPOB U AATYNKOB, NHTErPUPOBAHHbLIX B C/I0M AOPOXKHOW oAexAbl. 3TN YCTPOMCTBA CNOCOOHbI B pexkmme
peanbHOro BpeMeHu cobupaTb AaHHble O TeMNepaType NOBEPXHOCTU, BAAKHOCTU, NAOTHOCTM TPAHCMOPTHOIO
NOTOKa M fae O CTeNeHU M3HOCa CaMoro NoKpbITMA. MNonydeHHas MHGOPMaUUA NepesaeTca B eANHbIN LEeHTP
yrnpaBaeHUa LOPOXKHbIM ABUKEHMEM U HanpaAMyto BOPTOBbIM KOMMbIOTEPAM aBTOMOOMNEN Yepe3 cucTeMbl
casm V21 (Vehicle-to-Infrastructure). 3To nossonsieT npeaynpexaaTb BOAUTENEN O rofonene, aBapuax Uam
3aTopax 334010 A0 TOro, KakK OHM OKaKyTCA B OMACHOM 30He.

MHHOBAUMOHHbIE [0POrK TaK¥Ke MOryT BKAOYaTb B ceba POTOINeKTpuyeckme naHenu, 3aluleHHble
CBEPXMPOYHbIM CTEK/IOM. TaKMe «CONHeYHble [0pOorM» CcrnocobHbl He To/bKO obecneynBaTb 3Hepruen
BCTPOEHHbIe CBETOAMOAHbIE 3HAKU U PAa3sMETKY, HO M OTAaBaTb U3/IULLKM 3/1EKTPUYECTBA B 0O LLYIO rOPOACKYHO
ceTb. B HOUYHOE BpemAa MHTeNNEeKTya/IbHaA Pa3MeTKa MOXKET M3MEHATb CBOK KOHOUIypaLmio B 3aBUCMMOCTU OT
CUTyaLMn Ha Jopore, NoACBeYMBaA NeLeXoaHble Nepexoabl NN BblAeAA NONOChl ANA CheLTpaHcnopTa.

B 3aK/loueHne BaXKHO OTMETUTb, YTO Nepexoq, K «YMHbIM Aoporam» TpebyeT KonoccanbHbIX MHBECTULLUIA
M NepecmoTpa CTaHAAPTOB AOPOMKHOIo CTPOUTENBbCTBA. O4HAKO [O/TOCPOYHbIE BbIrOAbl, TaKMe KaK panKaibHOe
CHUXKeHue KonmdectBa [ATI, cokpalweHue BpeaHblX BbIOPOCOB M MNoBbilweHUe 3¢GGEKTUBHOCTU NOTUCTUKM,
[enatoT 3TO Hanpas/ieHNe NPUOPUTETHBIM A5 PA3BUTbIX CTPAH. YMHblE LOPOrM — 3TO HE MPOCTO NYTb U3 TOYKM
A B TOuUKy b, 3T0 PpyHAaMeHT rnobanbHol uMdpoBOIt IKOCUMCTEMDI ByayLuero.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. KynpusHosckuin B.M. WHTennekTyasbHble TPAHCNOPTHblE CUCTEMbI B AOPOXKHOM oTpacan. — M.
N3paTenbcTBo «ABTOAOpP», 2021.
2. YepHuKosa E.H. TexHonornu 6ecnpoBogHOl Nepeaaym sHeprun Ana snekTpotpaHcnopTta. — CM6.: Hayka m
TexHuKa, 2020.
3. Smart Infrastructure: Sensors and loT in Road Engineering / Ed. by M. Roberts. — New York: Engineering Press,
2022.
4. Bacunobes C.A. ABTOHOMHblE TPAHCMOPTHbIE CPeACTBA U OOPOXKHaA cpepa byaywero. — M.: TexHocoepa,
20109.
5. MaTepuanbl mexayHapogHon KoHpepeHumn «Joporn byayuwero: Smart Cities & Smart Roads», 2023.
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TYPKMEHCKMI rocyapCTBEHHbIN APXUTEKTYPHO-CTPOUTENBHBIN UHCTUTYT
Awxabag, TYpKMeHUCTaH

PEKOHCTPYKLUA ABTOMOBW/IbHbLIX AOPOTI: TEXHO/IOTMYECKUE PELLEHUA
N SKOHOMMUYECKAA LENECOOBPA3HOCTb

AHHOTauuA

B pOaHHOM cTaTbe pPacCMaTPUBAIOTCA WHMKEHEPHbIE W 3KOHOMMYECKME aCMeKTbl PEKOHCTPYKLUK
aBTOMOBGUAbHbIX AOpor. ABTOp aHa/M3UPYET Pas/INuUA MEXKAY KanuTalbHbiIM PEMOHTOM U PEKOHCTPYKUMEN,
NnoAYepKMBasa BaXKHOCTb MOAEPHU3ALUU TPAHCNOPTHOMU MHGPACTPYKTYPbI B COOTBETCTBUM C COBPEMEHHbLIMU
TpeboBaHMAMMU NO WMHTEHCMBHOCTM W OCEBOM Harpyske. Ocoboe BHMMaHWE yAenAaeTca MeTogam OLEHKM
3KOHOMMYECKON 3PDEKTUBHOCTM NMPOEKTOB, BKAIOYAA CHUMKEHME 3KCMAYaTAUMOHHbBIX PacXo40B U COKpalleHue
BpemeHun B nytn. MccneposaHne 0H60CHOBbLIBAET NMPUOPUTETHOCTb PEKOHCTPYKLMU CYLLECTBYIOWMX NyTel Kak
CTPaTerMyeckoro MHCTPYMEHTA YCTOMYMBOIO Pa3BUTUA LOPOIKHON CETU.

KnioueBble cnosa:
PEKOHCTPYKUMA A0POT, MOAEPHM3AUMNA, NPONYCKHasA CNOCOBHOCTb, TEXHMYECKas KaTeropus,
3KOHOMMYecKan 3PpPEeKTUBHOCTb, AOPOKHAA OAEHKAA, YWMPEHME NONOTHA.

C pocTom aBTOMObBUIM3ALMM U yBEIMYEHMEM 0OBEMOB rPY30MEePEBO30K MHOMME CYLLECTBYHOLLME JOPOTU
nepecTatoT CNpPaBAATLCA C BO3POCLIMMM Harpyskamu. PEKOHCTPYKLMA — 3TO NPOLLECC KOPEHHOW NepecTpomnku
[A0POTrU C LENbIO NOBbILWEHNA e€ TEXHUYECKO KaTeropun, NponyckHoMi cnocobHocTu 1 6esonacHocTu. B oTanume
OT 0ObIYHOTO PEMOHTA, PEKOHCTPYKLUMA YACTO BK/IOYAET B CeOA M3MEHEHWE reoMeTPUYECKUX NapameTpos:
yLIMpPEHWE NPOE3KeN YacTu, CMATYEHME KPYTbIX MOBOPOTOB U YCUIEHUE BCEX C/I0EB AOPOXKHOM OAEXAbI.

OAHOI M3 OCHOBHbIX MHYKEHEPHbIX 33434 NPU PEKOHCTPYKUUW ABAAETCA YWMPEHME 3eMASHOTO NO/IOTHA.
370 TpebyeT TLWaTeNbHOMN CTbIKOBKM HOBOWM HACbINKM CO CTapoi, YTobbl n3berkaTb 06pa3oBaHMA TPELLMH B MecTe
COeAMHEHWA M3-3a pasHWLbl B ocafke rpyHToB. COBpPEMEHHbIe TEXHO/IOMMM MpPeasiaratloT MCNojib30BaHUe
rEOCUHTETUYECKUX CETOK AN apMMUPOBAHMA 30HbI CTbIKa, YTO 0becneymBaeT MOHOIMTHOCTb BCEN KOHCTPYKLUMMN.
TaKKe WMPOKO NPUMEHSETCA METOA X0N0AHOT0 PecaliKNHIa — 3MesibueHne CTaporo achabToBOro NOKPbITUSA
M ero MCNonb3oBaHWE B KayecTBe MPOYHOTO OCHOBAHMA A/ HOBOW AOPOrM, YTO 3HAUYMTENbHO COKpallaeT
NoTpebHOCTb B HOBbLIX MaTepuanax.

JKOHOMMYECKas 3HAYMMOCTb PEKOHCTPYKLMU 3aK/04aETCA B JOITOCPOYHOM CHUMKEHUMN U3aepiKeK. XoTA
nepBOHaYabHble BAIOXKEHNA MOTYT ObITb BbICOKMMM, OHU OKYNAtOTCA 33 CYET HECKO/IbKMX GaKTOpOoB. Bo-nepsbiX,
YBE/IMUYMBAETCA CKOPOCTb ABUMKEHUA U CHUXKAETCA BPEMA Ha TPAHCMOPTMPOBKY FPY30B, YTO AaeT NPAMOMN 3bdeKT
A1 SKOHOMMKM pervoHa. Bo-BTOpbIX, KayecTBeHHas MOAepHM3aLmMsa Joporn Ao 6osiee BbICOKOW KaTeropuu
CHW}KaeT KosimyectBo ATI, coxpaHAs 4YenoBeyeckMe M maTepuasibHble pecypcbl. B-TpeTbuX, cOBpemeHHble
mMaTepuanbl, 3aKknadblBaemble MNPU  PEKOHCTPYKUMK, YBENUUMBAIOT MENKPEMOHTHbIE CPOKM, COKpallan
e)KerofHble 3aTpaTbl Ha cogeprKaHue.
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BarKHbIM acrneKTom ABAAETCA 3KON0TMYEeCKasa COCTaBAAKOWAA. PEeKOHCTpyKUMA cywecTByOLWNX A0por
Nno3BoNAET K3bexaTb OTYYXKAEHMA HOBbIX 3eMeslb U MWUHUMMM3IMPYET BMELLATENBCTBO B CNOXKMBLUMECS
3KOCUCTEMbI, B OT/IMYME OT CTPOMTENLCTBA TPaCC «C Hyna». Mcnonb3oBaHue nepepaboTaHHbIX MaTepuanos
CTApOro MOKpPbITUA (PeCcaMKAMHI) CnocobCTBYET CHUMKEHUIO BbIGPOCOB YINEKUCNOTO rasa M COXPAHEHWUIO
NPUPOAHbIX Kapbepos LWebHA 1 necka.

B 3aKkntoueHWe cneayet OTMETUTb, YTO PEKOHCTPYKLMA aBTOMOOMAbHBLIX [OpOr ABAseTcs Hanbonee
paLMOHaNbHbIM NyTEM Pa3BUTUA TPAHCNOPTHOM CUCTEMbI B YCNOBUAX OFPaHUYEHHbIX pecypcoB. CBoeBpeMeHHas
MOZEPHM3AUMA MO3BOMAET NPeBpaTUTb YCTapeBLUME Y4YaCTKM  OOPONKHON CETM B  COBPEMEHHbIE
BbICOKOCKOPOCTHblE MarncTpanu, OTBeYalolMe MUPOBLIM CTaHgapTam 6e3onacHocTM U 3ddeKTUBHOCTU.
NHBECTULMM B PEKOHCTPYKLMNIO — 3TO MHBECTULMM B ByayLiee MOOUABHOCTU M SKOHOMMUYECKOFO NPOLLBETAHUA.

CnUCOK UCNoAb30BaHHOM UTepPaTypbl:
Bacunbes A. . PeKOHCTPYKLMA aBTOMOBUABLHBIX Aopor: YuebHUK. — M.: AKkanuc, 2014.
Baxpax I. C. PEKOHCTPYKLUMA M KanNUTaNbHbIN PEMOHT AOPOXHbIX NOKpbITUK. — M.: MAAMN, 2017.
JKOHOMMKa J0POXHOro ctpontenscrea / Mog pea. npod. E. H. FapmaHosa. — M.: TpaHcnopr, 2019.
Pavement Management and Reconstruction Strategies. Federal Highway Administration (FHWA), 2021.
04M 218.2.017-2011 MeToaMYECKNE PEKOMEHAALMN NO NPOEKTUPOBAHUIO PEKOHCTPYKLUM aBTOMOBUNbHbIX

Aopor.
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