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Abstract

The Relevance of the dissertation Topic:In recent years, with the
steady growth of the macroeconomic, the demand for leisure and
entertainment has been continuously increasing, driving the development
of the tertiary industry. The improvement in living standards has positioned
tourism, as a vital component of the leisure and entertainment sector, as a
rising star in the economic domain. As a pillar of the tertiary industry,
tourism plays a significant role in promoting urban economic development,
increasing social employment rates, and enhancing cultural and
environmental protection. Its development has notably advanced related
fields and even become an important economic source for some local
governments and citizens. However, the rise of tourism poses significant
challenges to natural environment and landscape management. On one
hand, the increase in the number of tourists has spurred local economic
growth, and providing a positive tourism experience is crucial for attracting
visitors. In the era of rapid internet development, people can share their
travel experiences on various social media platforms, and any negative
comments can quickly spread online, causing irreparable damage to the
locality. On the other hand, when the number of tourists exceeds the
carrying capacity of a destination, it presents considerable challenges to the
local natural environment. To prevent the chaos caused by excessive tourist

numbers, effective on-site management and resource allocation are



essential. Therefore, accurately forecasting the number of visitors over a
given period is of great significance.

Relation of the dissertation topic to major scientific programs,
major research works conducted by scientific institutions: This
research was listed as a key research project of Henan Province Tourism
Management Key Discipline, Henan Province Smart Tourism
Collaborative Innovation Center, Henan Province Key R&D and
Promotion Project, and received funding.

The object of the dissertation research:

tourism demand forecasting

The subject of the dissertation research: The topics is to propose
a novel Graph-guided Tourism Demand Forecasting Neural Network
(GTDFN) methodology. This method integrates historical and current data
characteristics, leveraging a bipartite graph structure to uncover the lagged
influence of SII on future predictive variables and the intricate
relationships among factors. Consequently, it refines more comprehensive
and pivotal deep-level features, facilitating precise forecasts of long-term
tourism demand fluctuations. To validate the effectiveness of the GTDFN
model, this paper conducts a diverse array of experiments on the HK-2018,
MO-2018 datasets and LY-2023, including comparative analysis, ablation

tests, and an analysis of SII weight. These experiments comprehensively



demonstrate the superior performance of GTDFN in both single-step and
multi-step prediction tasks.

Research Objective of the dissertation: This dissertation aims to
propose a novel tourism demand forecasting methodology that models the
lagged effects of historical search intensity index factors on future
predictive variables and the complex interactions among these factors. By
learning more comprehensive and crucial deep-level feature
representations, this approach enhances the accuracy and timeliness of
tourism demand forecasts. Furthermore, it provides policy
recommendations to assist the tourism industry in leveraging these
forecasts for strategic planning, risk management, adapting to market
changes, enhancing economic efficiency, and promoting environmental
and social well-being.

The stated goal necessitates the solution of the following tasks:

1. analyzes the current research status of tourism demand forecasting
and finds out the problems existing in the current research.

2. Review the relevant theories such as big data and tourist motivation,
and determine the theoretical research mechanism.

3. Combine the research questions and theoretical mechanisms to
determine the research methods of this paper.

4. Construct the basic framework of the research model, capture the

complex interactions between variables through graph aggregation



technology, effectively extract and aggregate historical and current
instance features to predict future tourist flow.

5. Comprehensively verify the effectiveness of the tourism demand
forecasting model.

Scientific novelty of the obtained results consists in the following:
In the field of tourism demand forecasting, existing prediction methods
largely overlook the lagged effects of SII factors on the prediction target in
long-term forecasts, as well as the interactions among various SII factors.
Consequently, these methods struggle to comprehensively extract high-
quality features, leading to suboptimal prediction accuracy. Specifically,
this dissertation makes the following contributions.

1. The shortcomings of the existing forecasting model are found, and
it is proposed that the demand forecasting model should consider the lag
effect of the search intensity index factor in the long-term time range, as
well as the interaction between different search intensity index factors.

2. The relevant knowledge of tourism demand forecasting is sorted
out, and the tourism demand forecasting method based on big data is
determined.

3. This paper proposes a tourism demand forecasting network model
based on graph guidance for the first time, which solves the shortcomings
of the existing forecasting model and improves the accuracy of model

prediction.



4. The tourism demand forecasting model constructed in this paper
further considers the lag effect of the search intensity index factor on the
forecast target in the long-term forecast and the interaction between
different search intensity index factors, thereby significantly improving the
accuracy and reliability of the forecast.

5. The comparative experimental results are verified by examples,
which proves the superiority of the proposed method over the traditional
method.

Practical Significance of the Results: The GTDFN model, by deeply
exploring the complex relationships between online search indices and
tourism demand, provides tourism enterprises and policymakers with
precise market insights, enabling them to efficiently formulate marketing
strategies and resource allocation plans. The model's unique capability to
analyze lagged effects gives it a significant advantage in long-term tourism
demand forecasting, providing reliable data support for tourism managers.
GTDEFN is not only theoretically innovative but also practically valuable,
with wide applicability in tourism destination management, marketing,
resource planning, and policy formulation. It allows for timely strategy
adjustments based on market demand changes, enhancing tourist
satisfaction and economic benefits. In summary, the GTDFN model
integrates theoretical innovation with practical operability, providing a

powerful tool for the management and development of the tourism industry.



It is poised to play a crucial role in promoting the digitization and
intelligent management of the tourism sector, thereby contributing to the
sustainable development of the industry.

Economic Significance of the Results: The GTDFN model
demonstrates broad applicability within the tourism industry, offering
robust support for optimizing resource allocation and formulating
marketing strategies through accurate tourist flow predictions, thereby
enhancing operational efficiency and profitability for both enterprises and
government departments. Specifically, in areas such as tourism destination
management, hotel reservation system optimization, transportation
network planning, and event planning, the precise data provided by the
GTDFN model significantly improves the scientific nature of decision-
making and operational efficiency. By applying the GTDFN model,
stakeholders in the tourism industry can more accurately grasp the trends
in tourist flow changes, effectively avoiding economic losses due to
unreasonable resource allocation. For instance, during peak tourist seasons,
the GTDFN model can provide accurate tourist flow predictions for scenic
spots, helping them prepare staffing and facilities in advance to avoid chaos
caused by overcrowding, maintain tourist satisfaction, and enhance repeat
purchase rates and positive word-of-mouth. This refined management and
scheduling not only significantly boosts the economic benefits of

enterprises but also promotes the sustainable development of the entire



tourism industry chain. The economic value of the GTDFN model has been
fully validated in multiple experiments, with superior performance on key
performance indicators compared to existing methods, demonstrating its
broad prospects for commercial application. In conclusion, the GTDFN
model not only provides powerful tools and methods for the management
and development of the tourism industry but also exhibits great potential
in improving the accuracy of tourist flow predictions, poised to
significantly enhance the economic benefits of tourism and related
industries, promote the sustainable development of the entire tourism
industry, and provide new impetus for innovation within the tourism sector.

Main provisions of the doctoral dissertation submitted for defense:

1. In-depth discussion of the research background of tourism demand
forecasting, explaining the importance of tourism demand forecasting.

2. Analyze the current status of tourism demand forecasting, identify
research problems, sort out relevant theories such as big data and tourist
motivation, and determine the theoretical mechanism of tourism demand
forecasting.

3. Combined with the research problems and theoretical mechanisms,
determine the research methods of this paper and construct the basic
framework of the research model.

4. Through authoritative public data sets, the proposed tourism

demand forecasting model is comprehensively verified and compared with



experiments to prove the effectiveness of the model and the accuracy of
the prediction.

5. Summarize the research conclusions of this paper and put forward
targeted suggestions.

Individual Contributions and Research Findings: The applicant
independently assumed and completed the entire process from model
design, experimental validation, to paper writing. The research findings
were successfully published in Volume 11 of the IEEE Access journal in
2023, titled "Graph-Guided Neural Network for Tourism Demand
Forecasting™ with pagination 134259-134268. IEEE Access, as a highly
regarded open-access journal under the IEEE (Institute of Electrical and
Electronics Engineers), is dedicated to publishing high-quality academic
papers that have undergone rigorous peer review. It covers a wide range of
cutting-edge research across various disciplines such as electrical
engineering, computer science, electronics, communication technology,
and control theory. With its open-access feature, IEEE Access facilitates
the widespread dissemination and in-depth exchange of academic
achievements, providing an important platform for international academic
exchanges.

Paper Structure and Scope: This paper consists of three chapters:
Introduction, Chapter 1: Theoretical basis and literature review, Chapter 2:

Research Content and Results, Chapter 3: Example Verification and



Analysis, Conclusion and Suggestions, totaling 115 pages. It includes 10
figures, 13 tables, and 125 references.

Conclusion:

1. Accurate tourism demand forecasting is crucial to tourism management.
It can guide managers to formulate and adjust operational strategies,
provide tourists with satisfaction, and thus promote the development of the
tourism industry and its related industrial chains.

2. Compared with traditional tourism demand forecasting methods, big
data-driven tourism demand forecasting methods can capture more subtle
market dynamics and provide more timely and accurate forecasting results.
3. Considering the lag effect of the search intensity index factor and the
interaction between different search intensity index factors in the
forecasting model can improve the effectiveness and accuracy of tourism
demand forecasting.

4. The tourism demand forecasting model proposed in this paper has
excellent performance in capturing variables that are highly correlated with
tourist arrivals.

5. This study can provide a reference for future researchers in the latest

research on tourism demand forecasting.
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ABCTPAKT

AKTyaJbHOCTh TeMbl JHMccepTanMu: B mociennue roasl, B yCIOBUSAX
YCTOMYMBOIO pOCTa MaKpO3KOHOMHUKHM, CIIPOC Ha JOCYI U pa3BIEUYEHUS IMTOCTOSHHO
pacTer, YTO CTUMYIMPYET pa3BUTHE TPETUYHOM HHAycTpuu. [loBbllieHHE ypOBHS
YKU3HU TO3ULIMOHUPOBAJIO TYPU3M KaK )KMU3HEHHO Ba)KHbII KOMIIOHEHT CEKTOpa J0CyTa
Y pa3BIICUCHUN KaK BOCXOJSIIYIO 3BE3Iy B dKOHOMHUYECKOH chepe. Byayuu omopoii
TPETUYHOM MHIYCTpUHU, TYPU3M HUIPaeT 3HAYUTEIbHYIO pOJIb B COACHCTBUU
SKOHOMHMYECKOMY Pa3BUTHUIO FOPOJOB, IOBBIIIEHUH YPOBHS COLMAIILHOM 3aHATOCTU U
YCWICHHMH KYJIBTYPHOM M OKOJIOTMYECKON 3aIUThI. Ero pasBuTHe 3aMETHO IIPOJBUHYIIO
CMEXHbIE OOJaCTH M JaXe CTaJ0 BaXHbIM 3KOHOMUYECKUM HCTOYHUKOM JUIs
HEKOTOPBIX MECTHBIX OpPIraHoOB BJIAcTH U rpaxaad. OIHAaKO POCT Typu3Ma CO3JAEeT
3HAYUTEIbHBIC MPOOIEMBI U YIpPABICHUS MPUPOIHOW cperor u maHmamagdTom. C
OJTHOW CTOPOHBI, POCT YKCJIA TYPUCTOB MOACTErHYJ MECTHBIM SKOHOMUYECKUHN POCT, U
MIPEIOCTABJIICHUE IOJIOKUTEIBHOIO TYPUCTHUECKOTO OIbITa HMMEET pellaroliee
3HAYEHME JJIs MpUBJIEUEHUs roceTuTenell. B amoxy ObICTporo pa3BuTusi UHTEPHETA
JIOAW MOTYT JAENUTHCS CBOMM OIBITOM IIYTEIIECTBUM HAa Pa3IUYHbIX IUIaTdopmax
COLMAIIBHBIX CETeH, W JI0Oble HEeraTMBHBIE KOMMEHTApHH MOTYT OBICTPO
pacnpocTpansaTbes B UHTepHEeTe, HaHOCS HenonpaBUMbIH yiep0O MectHocTH. C npyroii
CTOPOHBI, KOTJIa KOJIMYECTBO TYPUCTOB MPEBBIIIAET MPOIYCKHYIO CIIOCOOHOCTh MECTa
HA3HA4YEHHUs, 3TO CO3/1aeT 3HAYUTENIbHbIE IPOOIEMBI AJI1 MECTHOM MPUPOAHOM CpeJIbl.
YroObl TPEAOTBPATUTh Xa0C, BBI3BAHHBIA UYPE3MEPHBIM KOJIUYECTBOM TYpPHUCTOB,
HeoOxonmuMo 3(PQEeKTUBHOE YIpaBICHHE HAa MECT€ M pPACHpelesieHHE PECYpCOB.
[ToaToMy TOYHOE HPOrHO3MPOBAHHE KOJIMYECTBA IMOCETUTENEH 3a ONpPEesICHHBIN
NepHuo uMeeT O0JIbIIIoE 3HAYECHHUE.

Cpsi3b TeMbl JAMCCEPTAllMM C€ OCHOBHBIMH HayYHbIMH IPOrpaMMaMH,
OCHOBHBIMH  MCCJIE0BATEJLCKUMH padoTaMu, TMPOBOAUMBIMH HAYYHBIMH
yupexkaenusimu: Tema wuccrnenoBaHus 3TOM Jaucceprauuu  Oblla  COBMECTHO
chopMyIrpoBaHa MHOW, MOHMM PYKOBOJWTEIEM M HAyYHbIM KOMHTETOM. OITO
HCCIIEIOBaHUE ObUIO BKJIIOYEHO B CIIMCOK KJIFOUEBBIX HCCIIEAOBATENIbCKUX IMPOEKTOB
Henan Province Tourism Management Key Discipline, Henan Province Smart Tourism
Collaborative Innovation Center, Henan Province Key R&D and Promotion Project u
MOJTy4ns10 (PMHAHCUPOBAHUE.

O0BeKT nccie0BaHusi: IPOTHO3UPOBAHNE CIIPOCA HA TYpU3M

npeaMer HccaenoBaHusi: Tema 3akimodaeTrcs B IPEUIOKEHMHM HOBOM
METOZOJIOTHN TpaUyecKoro MPOTHO3WPOBAHUS CIpPOCAa Ha TypU3M Ha OCHOBE
HeriponHoit cetu (GTDFN). OTtoTr Meron oObenWHSET HCTOPUYECKUE U TEKYIIHE
XapaKTEepPUCTUKH JTAHHBIX, UCIIONIB3YS JBYIOJIBHYIO CTPYKTYpY Ipada A BbIIBICHUS
3anasnpiBatoniero BiausHus Sl Ha Oyayiiye NPOTHOCTUYECKUE IIEPEMEHHBIE U
CIIOXKHBIE CBSI3U MeXy (pakTopamu. CieoBaTenbHO, OH YTOUHSIET O0Jiee KOMILIEKCHBIE
U OCHOBHBIE XapaKTEpUCTUKU ITIyOOKOTO YpOBHSA, oOOjerdass TOYHbIE IMPOTHO3BI
JIOJITOCPOUHBIX KoJjieOaHui crpoca Ha TypusM. s moareepkeHus: 3PpPeKTUBHOCTH
monenu GTDFN B 3To# cTarbe MpOBOAUTCS pa3HOOOpA3HbIM psJl SKCIIEPUMEHTOB Ha
Habopax manabpix HK-2018, MO-2018 u LY-2023, Bxitodasi CpaBHUTEILHBIN aHAIN3,



TecThl Ha abOmauuio W aHamm3 Beca Sl DTH  AKCIEPUMEHTHl BCECTOPOHHE
JIEMOHCTPUPYIOT MPEBOCXONIHYIO Mpon3BoauTeIbHOCT GTDFN Kak B OIHOIIArOBBIX,
TaK ¥ B MHOTOIIIArOBBIX 33J1a4ax MPOTHO3UPOBAHUSI.

Heap uccaenoBanus auccepraumu: Llenpro MaHHOW AUCCEpTalUM SBISETCS
MPEIOKEHUE HOBOM METOJOJIOTHMH IPOTHO3WPOBAHMS CIIPOCAa HA TYpU3M, KOTOpas
MOJIETUPYeT  OTIOKEHHbIE  A3(PGEeKThl  UCTOpUUYECKUX  (AKTOPOB  HMHJEKCa
MHTCHCUBHOCTH TIOMCKa Ha OymyIue MPOTHOCTHUYECKHE IEePEMEHHBIC U CJIOYKHBIC
B3aUMOJICUCTBHS MEXIy 3TUMH (akTopamu. Mzydas 6osee BCeoObeMITIONINE U BaXKHBIC
MPEACTABICHHS MPU3HAKOB ITTyOOKOTO YPOBHS, ATOT MOJXOJ IMOBBIMIACT TOYHOCTh U
CBOEBPEMEHHOCTh IPOTHO30B Crpoca Ha Typu3M. Kpome Toro, oH mpemocraBiser
PEKOMEHJAIMK 10 TIOJUTHUKE, KOTOPbIE TIIOMOTYT TYPHCTHYECKOW OTpaciu
WCIIONIB30BaTh 3TH IIPOTHO3BI [IJISI CTPATETHMYECKOrO IUIAHUPOBAHMUS, YIIPABICHUS
pUCKaMH, aJanTalMd K HW3MCHCHHSAM pBbIHKA, ITOBBIMICHUS OSKOHOMHUYECKOMN
3¢ (hEKTUBHOCTH M CONEHUCTBUS IKOJIOTHUECKOMY M COIUANIBHOMY OJIaronoay4uio.

IlocTaBiieHHAas HeJIb TPedyeT pelieHus caeIyIOIUX 3a/1a4:

1. aHanM3upyeT TEKyIIM CTaTyC MCCIEJOBAaHMI MPOTHO3UPOBAHUS CIpOca Ha
TYpPHU3M U BBISIBIISET IPOOJIEMBI, CYIIECTBYIOLIUE B TEKYIIIEM UCCIICIOBAHHH.

2. PaccmarpuBaeT COOTBETCTBYIOIIME TEOPHM, TaKHE Kak OOJbIIME JaHHBIE U
MOTHBALIMS TYPUCTOB, U OIPENEseT TEOPETUUECKUI MEXaHU3M UCCIIEIOBaHUS.

3. OObeIMHSET HUCCIEA0BATENBCKUE BOMPOCH M TEOPETHUCCKUE MEXAHU3MBI IS
OTIPEICIICHUSI METOJIOB UCCIICIOBAHUS ATOM CTAThU.

4. Tloctpoenune 0a30BOIl CTPYKTYpbl HCCIEIOBAaT€IbCKOW MOJAETH, 3axBar
CJIO’KHBIX B3aUMOJICHCTBUIN MEXKIY MEPEMEHHBIMU C TOMOIIbIO TEXHOJIOTHH arperamnuu
rpadoB, >pPexTUBHOE H3BICYCHHE W arperupoBaHHE HCTOPHUYECKHX U TEKYIINX
XapaKTEePUCTHUK JIJISl POTHO3UPOBAHUS OYAYIIET0 TyPUCTHUECKOTO MOTOKA.

5. Bcectoponnss npoBepka 3¢(EeKTUBHOCTH MOJENH MPOTHO3UPOBAHUS CIIpOca
Ha TypHU3M.

Hayunasi HOBM3HA MOJIy4eHHBIX Pe3yJIbTATOB 3aKJII04YaeTCsl B CJIeYI0IIEeM: B
o0nacTd TPOTHO3UPOBAHHSA CIOpOca HA TYpU3M  CYIIECTBYIOIIME  METOIbI
MPOTHO3UPOBAHMS B 3HAYUTEIHHONW CTENICHH UTHOPHUPYIOT 3ara3IbIBaroiime d3PQPeKTol
¢dakropoB SII Ha 1enb MPOTHO3UPOBAHUS B JOJITOCPOYHBIX IMPOTHO3aX, a TaKXKe
B3aMMOJCHCTBUS MeXIy paznuuHbiMu ¢dakropamu SII. CremoBarenbHO, STH METOMbI
WCIBITHIBAIOT TPYAHOCTH C KOMIUJIEKCHBIM U3BJIEYEHUEM BBICOKOKaYE€CTBEHHBIX
MPU3HAKOB, YTO NPHUBOJUT K HEONTHUMAJIbHOW TOYHOCTH MPOrHO3MpOBaHUs. B
YaCTHOCTH, 3Ta JUCCEPTAlUsl BHOCUT CIEAYIOLIUNA BKIAI.

1. BbIsiBIE€Hbl HENOCTaTKM CYHIECTBYIOIIEH MOJAENM NPOrHO3UPOBAHUS, U
mpeyiaraeTcsi, 4YToObl MOJAETh MPOTHO3UPOBAHUS CIIpOca Y4HThIBanma dpGdeKTt
3ana3pIBanusl (haKTopa MH]IEKCa HHTEHCUBHOCTH MOKCKA B JIOJITOCPOYHOM BPEMEHHOM
JMama3oHe, a TaKKe B3aMMOJACWCTBHE MEXAY pa3lIWYHbIMU (hakTopaMu HUHAEKcA
WHTEHCHUBHOCTH TTOHCKA.

2. OTCOpTHPOBAaHbI COOTBETCTBYIOIIME 3HAHUS O MPOTHO3UPOBAHUHU CIpPOCa B
Typu3Me, U OIpEAeNIeH METOJl MPOTHO3UPOBAHUS CIpoca B TYypU3ME Ha OCHOBE
OOJIBIITNX JIAHHBIX.

3. B naHHOI cTarbe BIIEpBbIE MpPENJIaraeTcsi CeTeBas MOJENb IPOrHO3UPOBAHUS



crpoca B TypU3Me Ha OCHOBE rpad)oBOr0 PyKOBOJCTBA, KOTOpas peliaeT HeAOCTaTKu
CYULIECTBYIOIIEH MOJEIN MPOTHO3UPOBAHUS U TOBBIIIAET TOYHOCTh POTHO3UPOBAHUS
MOJIEJIH.

4. Monenb mporHO3UPOBaHUS CIIPOCa B TypU3MeE, TOCTPOEHHAs B JaHHOMU CTaTbe,
JIOTIOJIHUTENBHO YUuThIBaeT 3G (eKT 3ama3apiBaHus ¢pakTopa HHAEKCA UHTEHCUBHOCTH
MOKMCKa Ha LIEeJIeBOW MPOTHO3 B JOJITOCPOYHOM MPOTHO3E M B3aMMOJACUCTBUE MEXKIY
pa3nuYHbIMH (PaKTOpaMy MHJIEKCa MHTEHCUBHOCTH MOUCKA, TEM CAMbBIM 3HAYUTEIbHO
MOBBIIIAS TOYHOCTH M HAJIE)KHOCTh IIPOTHO3A.

5. CpaBHUTEJIbHBIE SKCIIEPUMEHTAIIbHBIE PE3YJbTAaThl IPOBEPSIOTCS HA IPUMEPAX,
YTO JJOKa3bIBAET IIPEBOCXOACTBO MIPEIaraeMoro METo/1a HaJ TPAJUIIMOHHBIM METO/IOM.

NPAKTHYECKYI0 3HAYMMOCTH NOJYy4YeHHBIX pe3yabraroB: moznenb GTDFN,
IyOOKO HMCCeysl CIOXHbBIE B3aMMOCBSI3U MEXKAY HHJICKCAMU OHJIAMH-IIOMCKA U
CIIPOCOM Ha TYpPHU3M, IPEINOCTABIAET TYPUCTHUECKUM IPEANPHUATHAM U IOJIUTHKAM
TOYHbIE PBIHOYHBIE HJIEH, 103BOJISS UM 3()h(HEKTUBHO (HOPMYIMPOBATH MApPKETUHIOBbIE
CTpaTerMy M IUIaHbl paclpe/ielieHus] PecypcoB. YHHKaJIbHas CHOCOOHOCTb MOJEIH
aHaJIM3UPOBaTh 3anas/biBatoliye 3pGeKTsl JaeT el 3HaYUTEeNbHOE MPEUMYILECTBO B
JOJTOCPOYHOM IIPOTHO3MPOBAHMM CIPOCAa HA TYpU3M, NPENOCTaBIAA HAIEKHYIO
MOACPKKY JaHHBIX 11 MeHeKepoB 1o TypusMy. GTDFN He TosbKO TEOpeTHYECKH
MHHOBAIIMOHHA, HO Y TPAKTUYECKH LIEHHA, C INUPOKOW IIPUMEHUMOCTBIO B yIIPABICHUH
TYpPUCTHYECKUMHU  HAlPaBICHUSMH, MAapKETUHIE, IUIAaHUPOBAaHWMM pECYPCOB H
¢dopmynupoBaHUKd NOAUTUKU. OHa TO3BOJIAET CBOEBPEMEHHO KOPPEKTHPOBATh
CTPAaTETHI0 Ha OCHOBE U3MEHEHHUH PBIHOYHOIO CIPOCa, IOBBINIAs YIOBIETBOPEHHOCTD
TYPUCTOB U DKOHOMHUYECKHE BbIroAbl. IlonBOAs WUTOI, MOXKHO CKa3arb, YTO MOJIEIb
GTDFN o00benuHsieT TeOpeTH4ecKre WHHOBAILUK C MPAKTUYECKON MPUMEHUMOCTBIO,
MIPENOCTABIIAS MOIUHBIM MHCTPYMEHT Ul YIPABJICHUS U Pa3BUTUSA TYPUCTUYECKOU
orpacau. OHa pU3BaHa ChIrPaTh PEIIAIOIIYIO POJIb B IPOJIBMKEHUH LIU(POBU3ALIUU U
MHTEJUIEKTYaIbHOTO YIIPaBIE€HHUs TYPUCTUYECKHM CEKTOPOM, TEM CaMbIM CIIOCOOCTBYS
YCTOMYUBOMY Pa3BUTHIO OTPACIIU.

IKOHOMHYECKYI0 3HAYMMOCTH MOJYy4YeHHbIX pe3yabraroB: Moxaens GTDFN
JEMOHCTPUPYET LIMPOKYI0 IPUMEHUMOCTb B TYPUCTHYECKOM OTpaCiM, Ipeiajaras
HaJeXKHYI TONACPKKY Ul  ONTUMH3ALUU  PACIPENEIICHUS  PECYpCOB U
(bopMynUpOBaHUS MApPKETHHIOBBIX CTpAaTerMil IMOCPEICTBOM TOYHBIX HPOTHO30B
TYPUCTUYECKMX MOTOKOB, TEM CAMbIM IOBBIIIAS ONEPALMOHHYIO Y(PPEKTUBHOCTh U
NpUOBIIIBHOCTD KaK MPEANPUATHH, TaK U TOCYJapCTBEHHBIX BeIOMCTB. B yacTHOCTH, B
TaKuX OONACTIX, KaK YHpaBI€HUE TYPUCTUYECKUMH HAMpPABICHUSMH, ONTUMHU3AIMS
crcTeMbl OpOHUPOBAHMS OTEJNIEH, JIAHUPOBAHUE TPAHCIIOPTHOW CETH M TUTAHUPOBAHHE
MEpPOIPUATHH, TOUHBIE JaHHbIE, NpenocTaBisieMble Mojenblo GTDFN, 3HaunTensHo
MOBBIIIAIOT HAYYHBIN XapaKTep MPUHATHS PEIICHUH U ONepaliMoHHYI0 3PPEKTUBHOCTD.
IIpumensts monens GTDFN, 3auHTepecoBaHHBIE CTOPOHBI B TYPUCTHUECKON OTpaciu
MOTryT OoJjiee TOYHO NOHUMATh TEHJACHIMHU H3MEHEHUS TYPUCTHUYECKUX IOTOKOB,
3G PeKTUBHO n30erasi JKOHOMHUUECKHUX MOTEPh U3-3a HEOOOCHOBAHHOTO pacIpeeICHHs
pecypcoB. Hanpumep, B nmukoBble TypucTHueckue ce3oHbl moaenb GTDFN moxer
[IPEAOCTABIIATh TOYHBIE IIPOTHO3bI TYPUCTUYECKUX IOTOKOB I KMBOIKMCHBIX MECT,



[IOMOrasi UM 3apaHee NOATOTOBUTh NEPCOHAT M OOBEKThI, YTOObI M30eXkaTh Xaoca,
BBI3BAHHOI'O IEPENOJIHEHHOCTBIO, INOAJAEP/KUBATh YNOBICTBOPEHHOCTh TYPHUCTOB H
MOBBIIIATH [TOKA3aTeIM NOBTOPHBIX NOKYIOK U MO3UTHUBHOE capadaHHoe paano. Takoe
YCOBEPIICHCTBOBAHHOE YIPABICHUE M IUIAHUPOBAaHME HE TOJBKO 3HAYUTEILHO
MOBBIIIAIOT SKOHOMUYECKHUE BBITO/BI IPEAIPUATHH, HO U CIOCOOCTBYIOT YCTOHUNBOMY
Pa3BUTHIO BCEH LENIOYKU TYPUCTUYECKOM OTpaciu. DKOHOMHUYECKAs HEHHOCTh MOJIENH
GTDFN 0b11a OJTHOCTHIO MOATBEPIK/ICHA B X0/I€ MHOTOUHCIIEHHBIX AKCIIEPUMEHTOB, C
IIPEBOCXOAHBIMU I10Ka3aTesIMU 10 KIIOYEBBIM IOKazaTelasiM 3((eKTHBHOCTH 1O
CPaBHEHHIO C CYLICCTBYIOIIMMHM METONAMH, YTO JEMOHCTPUPYET €€ IIUPOKHE
IIEPCIIEKTUBBI JJI1 KOMMEPYECKOTO NPUMEHEHMs. B 3akitodeHue ciegyer OTMETHUTS,
yto Moziesib GTDFN He ToJIbKO MpeoCTaBIsIeT MOUTHBIE MHCTPYMEHTBI U METObI J1JIs
yIpaBJIEHUS U PA3BUTHUA TYpUCTUYECKOM OTpaciu, HO U JAEMOHCTPHUpYET OOJIBLION
IIOTEHLIMAJ B TIOBBIIIEHUN TOYHOCTH IIPOrHO30B TYPUCTUYECKUX MTOTOKOB, YTO MOXKET
3HAYUTEIBHO MOBBICUTH SKOHOMHYECKHE BBITOABI OT TypU3Ma U CMEXKHBIX OTpaciei,
CrocoOCTBOBaTh YCTOMYMBOMY Pa3BUTHIO BCEH TYPUCTUUECKON OTPACIIM U JaTh HOBBIN
UMITYJIbC MHHOBALUSAM B TYPUCTUYECKOM CEKTOPE.

OCHOBHBIE N0JI0KEHHS JOKTOPCKOM JUCCEePTAllii, BBIHOCHMbIC HA 3aIUTY:

1. ITonpo6HOE 00CyX1eHUE UCCIIe0BaTENbCKOTO (POHA TPOrHO3UPOBAHUS CIIPOCA
B cpepe TypusMa, 00bsICHEHHE BaXKHOCTH IIPOrHO3UPOBAHUS CIIpoca B cpepe Typusma.

2. IIpoaHanu3upoBaTh TEKYIIEE COCTOSHUE IIPOTHO3UPOBAHUS CIIPOCA HA TyPU3M,
BBISIBUTH IIPOOJIEMBI HCCIIEA0BAHHM, OTCOPTUPOBATh COOTBETCTBYIOLIME TEOPUHU, TAKHE
Kak OoJbIlIMe JJaHHBbIE ¥ MOTHUBALUS TYPUCTOB, a TAKXKE ONPEACIUTh TEOPETUUYECKHIL
MEXaHU3M IIPOTHO3UPOBAHUS CIIPOCA HA TyPU3M.

3. B coderaHum c ucclIenOBaTeNIbCKUMU NpoOiIeMaMH U TEOPETUYECKUMHU
MEXAaHN3MAMH ONPENEINTh METOAbl HCCIEJOBAHMS JIaHHOM CTAaTbU W IIOCTPOMTH
0a30BYIO CTPYKTYpY UCCII€0BATEIbCKON MOJIEIH.

4. Ilpemnaraemasi MoJenb MPOTHO3MPOBAHMS CIIPOCAa Ha TYpU3M BCECTOPOHHE
IIPOBEPSETCS C UCIOIb30BAHUEM aBTOPUTETHBIX OOLIETOCTYIHBIX HAOOPOB JTaHHBIX U
CPaBHHUBAETCS C SKCHEPUMEHTAMHU JUIS MOIATBEPKIAEHUS APPEKTUBHOCTH MOJEIU U
TOYHOCTH ITPOTHO3a.

5. O6oOuTe BBIBOJBI HCCIIEAOBAHMS, MPEICTABICHHbIE B JAHHOW CTaTbe, W
BBIIBUHBTE 1IEJIEBBIE NIPEIOKEHUS.

NupuBuayasnbHble BKJAAABI W pe3yjbTaTbl HCCJAeA0BaHMii: 3asBUTEND
HE3aBHCHMO TPEATNoJarail U 3aBeplInil BECh MPOLECC OT MPOEKTHUPOBAHMS MOJIEINH,
OKCIEPUMEHTAJIbHOW IPOBEPKHU 10 HANMCAHUSA CTaTbH. Pe3ynbTarbl MCCIENOBaHMS
Obutn ycremrHo onyonukoBansl B 11-m Tome sxypHana IEEE Access B 2023 rony noa
Ha3zBanueM «Graph-Guided Neural Network for Tourism Demand Forecasting» c
Hymepauueit crpanun 134259-134268. IEEE Access, kKak BBICOKO OLIEHEHHBIN )KypHaI
otkpeiToro goctyna npu I[EEE (MHCTHUTYT HMHXXEHEpPOB IO D3JIEKTPOTEXHUKE H
SNIEKTPOHUKE), TOCBSIIEH MYOJIMKAllMM BBICOKOKAYECTBEHHBIX HAy4YHBIX CTareH,
MPOLIEIINX CTPOTYI0 JKCHEPTHYIO OLIEHKY. OH OXBaTblBaeT UIMPOKUN CHEKTP
MIEPEJOBBIX MCCIECIOBAHNN B PA3IMYHbIX JUCLHUIUIMHAX, TAKUX KaK NIEKTPOTEXHHKA,
nH(pOpMaTHKa, 7EeKTPOHNKA, KOMMYHUKAI[HOHHBIE TEXHOJIIOTHH U TEOPHSI yIIPaBICHHS.
bnaropapst ¢ynkuuu otkpsitoro aocryna IEEE Access crnocoOCTByeT HIMPOKOMY



pacmpoCcTpaHEHUI0 U I[IIyOOKOoMy OOMEHY aKaJIeMUYeCKUMU JOCTHXKEHUSIMHU,
MIPEIOCTABIISASL BAKHYIO IIIATPOPMY I MEXKAYHAPOAHBIX aKaJJIeMUUYE€CKIX OOMEHOB.
CTPYKTYPY M 00beM IMccepTalMu: JTa CTaThbsl COCTOUT U3 TpeX I1aB: Beenenue,
I'maBa 1: Teopernueckass ocHoBa M 0030p juteparypbl, InmaBa 2: CoxepkaHue u
pe3ynbrarhl uccienoBanus, [nasa 3: IIpoBepka u aHanu3 nNpuMepoB, 3aKIIOYEHUE U
npemioxkenusi, Bcero 115 crpanun. Ona BkmtoyaeT 10 pucynkos, 13 Tabmum u 125
CCBLIOK.
3akiiroueHue:
1. TouHO€ TPOTHO3MPOBAHUE CIIPOCA HA TYPU3M UMEET pellaollee 3HaueHue AJis
yrpapiaeHus TypusMoM. OHO MOXKET MOMOYb MEHEKepaM cPopMyIupoBaTh U
CKOPPEKTUPOBATH ONEPAIIMOHHBIE CTPATEeruu, 00eCIeUUTh TYpUCTaM YOBJIETBOPEHUE
U, TAaKUM 00pa3oM, CIIOCOOCTBOBATh PA3BUTHIO TYPUCTUUECKON OTPACIu U CBSI3aHHBIX
C HEl MPOMBIIIJICHHBIX LIEMOYEK.
2. I1o cpaBHEHUIO C TPATUIIMOHHBIME METOJaMH MPOTHO3UPOBAHUS CIIPOCa Ha
TYpHU3M, METO/IBI MPOTHO3UPOBAHUS CIIPOCA HA TYPHU3M Ha OCHOBE OOJIBIIMX JAHHBIX
MO3BOJIAIOT YJIaBIMBaTh 00Jiee TOHKYIO JMHAMUKY PhIHKA U MPEAOCTaBIAThH Oolee
CBOEBPEMEHHBIEC U TOYHBIE PE3YJIbTaThl IPOTHO3UPOBAHUSI.
3. Yuer a¢dekra 3anazapiBanus (Hakropa HHACKCAa UHTEHCUBHOCTH MTOUCKA U
B3aMMOCHCTBUS MEXAY Pa3INYHbIMU (haKTOpaMU MHAEKCa MHTEHCUBHOCTH MOKCKA B
MOJIEJIH MTPOTHO3UPOBAHUS MOXKET MOBBICUTH IPPEKTUBHOCTh U TOYHOCTH
MIPOTHO3UPOBAHUS CIIPOCA HA TYPU3M.
4. Mogenb MpOrHO3UPOBAHUSI CIIPOCA Ha TYPHU3M, MPEATIOKEHHAs B IaHHOM cTaThe,
JEMOHCTPHUPYET MPEBOCXOAHYIO Y3PPEKTUBHOCTH B YUETE NIEPEMEHHBIX, KOTOPHIE
TECHO CBSI3aHBI C IPUOBITHEM TYPHUCTOB.
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AHCTPAKT

JluccepTalusiHbIH ~ TeMACBIHBIH  AKTYAJAYYJyry:  AKBIpKbl  KbULJapia  TYPYKTYY
MaKpOSKOHOMHUKAJBIK OCYIITYH IIApThIHAA 3C allyy jKaHa KeHYJ] adyyra OOJIroH Cypoo-Taall
THIHBIMCBI3 OCYTI XKaraT, Oyl YUyHUY JlapaskaJarsl eHep >KailJIbIH OHYTYLIYHe TYPTKY OoepeT. Typmyi
JIEHI3JIMHUH JKOTrOpy/alibl TYPU3M/IU 3¢ allyy KaHa KOHYJI a4yy CEKTOPYHYH MaaHUJIYy KOMIIOHEHTH
Karapbl SKOHOMHKAJBIK YOHPOJe ©CYIl Keje KaTKaH >KbULAbI3 KaTapbl KauramTeIpAbl. YUYyHUY
TapMakTbIH THUPErH Karapbl TYpU3M IIAapiapAblH SKOHOMHUKAJIBIK OHYI'YYCYHO KOMOKTOIIYY.e,
COIIMAJIJIBIK MIII MEHEH KaMChI3 KbUTYYHYH JE€HI3JIMH XKOropylnaryysia kaHa MaJlaHHi >kaHa ailyiaHa-
YOHPOHY KOPrOOHY KYUOTYYA©® HOH pOJib OMHOUT. AHBIH OHYTYYCY YEKTEUl alMaKTapJbl Kblidjia
aJJbIra >KbUIIABIPABI, al Typrail alipbIM >KEpruJIMKTYy OHMIIIMK jKaHa >KapaHaap YYYH MaaHWIyy
SKOHOMHKAJIBIK Oynak Oonynm Kaijabl. BUPOK TypuU3MIOMH ©CYUIY >KapaTbUIbIIl 4YeHpecyH jkKaHa
nanamwadTTel Oamkapyyaa OJYTTYY KbIMBIHUBLIBIKTApAbl JKapartar. bup >karbiHaH anrasja,
TYPUCTTEPANH CaHBIHBIH OCYIY >KEPTUIMKTYY PKOHOMHUKAHBIH OCYIIYHO TYPTKY OOJNAY KaHa OH
TYPUCTTHK TaXpblii0a MEHEH KaMChI3 KbUTYY 3bISIpaTublIapibl TApTyy YUYH abJaH MaaHunyy 0oy
cananatr. Te3 eHYTyn »KaTkaH MHTEPHETTHH JOOPYHJA aJaMJap caskaT TaXpblHOAachlH ap KaHaail
COLIMANABIK MeMa asHTYalapblHa OeIyIlle alblllaT jkaHa ap KaHJail Tepc MUKUpJEp UHTEPHETKE
T€3 Tapar, aiiMakKa OpAy TOJTYC 3bISH allbIl KeJIeT. DKUHYU KarblHaH, TYPUCTTEPIUH caHbl Oapa
TypraH XepJIuH 6TKOPYY MYMKYHUYJIYTYHOH allblll KETCE, KEPTUIUKTYY KapaTbUIbII Y6HpPOCYHO
ONyTTYY KeHTrelnepay *kaparar. AIIbIKYa TYPUCTTEPACH KEJIUI YbIKKAH OallaiaMaH IbIKThIH aJIbIH
ayy YYYH KEepUHJIE HaThlikallyy Oalrkapyy ’aHa pecypcTapabl 0enymTypyy 3apbii. OMIOHAYKTaH,
Oenruyy Oup ME3THIIre KeNreHIepInH CaHbIH TaK OOJKOIA00 YOH MAaaHUTe 7).

JAuccepranusiiblH TeMACBIHBIH WJIMMHI MeKeMesep TapaObIHAH KYPry3yJyll KaTKaH
Herm3sru MJIMMHI NporpaMmajap, Hermsrd H3WJI166 MINTepH MeHeH OailjiaHblbl: bByn
JMCCEPTALMSAHBIH U3UJI166 TEMAChl MEH, WIMMHUN KETEKYUM KaHa WIMMHUNA KOMHUCCHs TapaObIlHAaH
Ouprenemun Ty3yJareH. byn uznnnee XsHaHb NpoBUHIMACHIHBIH Typu3mau OamkapyyHyH HErn3ru
JUCHUIUIMHACBIHBIH, X9HaHb MPOBUHIMACHIHBIH aKbUILYy TYPU3MHHHMH OUpresielIKeH MHHOBAIUs
60pOopyHYyH, X3HaHb MPOBUHIMICHIHBIH Hern3ru R&D >xaHa mnrepuneryy 101000pyHYH HETH3TH
U3MI1J166 J10J1000pY KaTapbl CaHaJIbII, Kap>KbUIAHTaH.

N3u1160HYH 00bEKTHCH: TYPU3MI€ CYpOO-TaIanThl 000100

N3unneenyn mpeameru: Heiiponnyk tapmakteiH (GTDFN) Hermsunae TypUCTTHK CypooO-
TaJanThl Tpa(UKaIbIK OOJKOIJOOHYH >aHbl METOAOJIOTHSCHIH CYHYIITOO TeMmachl. Byn bIkMa
KeJIeUeKTern 0OJIKOII00uy e3repMesiepre kaHa (hakTOpIIOpAYH OPTOCYH/IAarbl TaTaasl MaMUIIenepre
SIlnuH apTTa KajraH TaaCUpUH aybll OepYy YUYH KM TapanTyy rpauk CTPYKTYPAachlH KOJJIOHYY
MEHEH TapbIXblii KaHa ydypAarbl MaalbIMaTTapIblH MYHO3/1eMeJepyH Oupuktuper. [lemek, ain
TYPUCTTHK CypOO-TaJIANIThIH Y3aK MOOHOTTYY ©3TOPYYCYHYH TaK IPOTHO310PYH KEHUJIIETHUII, KbIIIa
Taraaj ’kaHa (pyHIAMEHTaJayy TepeHIeTuiareH MyHesnemenepay TaktaT. GTDFN monenuHuH
3 dEKTUBAYYIYTYH TaCTBIKTOO YuyH Oyn mokymeHT HK-2018, MO-2018 sxana LY-2023 maaneimar
TONTOMJIOPYHJa ap TYPAYY PKCHEPUMEHTTEPAM XXYPIY36T, aHbIH WYMHJE CAJIBILTHIPMa AaHAJIU3,
abmsmsbIk TecTTep kaHa SII canmarsin Tangoo. byn skcnepumentrep GTDFNun Oup kagamuayy
’KaHa Kell 0aCKbIUTYy MPOTHO3/100 MaceeIepUH/IE )KOTOPKY KOPCOTKYUTOPYH ap TapanTyy KOpcoToT.

JuccepTanusiiblk M3WII0OHYH Makcatbl: bynm auccepTalisiHbIH MakcaTbl KeJleYeKTeru
00JDKOIIJIO0UY ©3repMesiepre TapbIXbIi N3/1660 HHTEHCUBAYYIYTYHYH WHAEKCUHUH (DaKTOPIOPYHYH
apTTa KajJraH TaaCHpUH »aHa Oyl (akTOpJIOpIyH OpPTOCYHJArbl TaTaajl €3 apa apakeTTeHYYHY
MOJIET 1064y TYPUCTTHK CYypOO-TajanThl OOIKOIIO00HYH KaHbl METOAOJIOTUSACHIH CYHYIITOO OOJyII
caHasar. TepeH AEHII3IAETH 03roUeIYKTOPIYH KEHUPHU KaHa MaaHWIYY OKYIUYJIYKTOPYH H3UI1100



MEHEH, Oyl bIKMa TYPUCTTHK CypOO-TaJalThiH OOJDKOJIAOOJIOPYHYH TAaKTHITBIH JKaHa €3 yOarblHja
OONyIIyH JKakKIIbIpTaT. AJl OIIOHIOM 5J€ TypuU3M MHIYCTPUSACBIHA Oya OOJKOII00IOpAY
CTpaTErvsUIbIK MUIAHAALITHIPYY, TOOOKEIAUKTEPIU OallKapyy, ppIHOKTYH ©3repYLIYHe bIHIalIallyy,
SKOHOMHUKAJIBIK ~ KOPCOTKYUTOPAY  KAKIIBIPTYy JKaHa  SKOJOTMSUIBIK  JKaHAa  COLIMAJABIK
0aKkyOaTTyylyKTy KeTepyy Y4YYH KOJIJJOHyyra skapaaMm Oepyy Y4YyH casicar OOIOHYa CyHYIITapjbl
Oeper.

AJIIBITA KOKJITAH MaKCcAaT TOMOHKY MHJIIETTePAH YedYYHY TaJal KbLIaT:

1. Typusmre cypoo-TaganTbl O0IK0I100 OOOHYA U3HIIAO6epAYyH yuypaarsl adajiblH TanJaiT
JKaHa y4yypJarbl U3WIee/16 OpyH aJiraH KeHreiyiepay aHbIKTaHT.

2. YoH MaajbIMarTap >kKaHa TYPUCTTUK MOTHBALUA CHLAKTYY THELIENYY TEOpHUsUIapbl Kapamn
YbIT'YY ’KaHa U3WIJ0OHYH TEOPUSIIBIK MEXaHU3MUH aHBIKTOO.

3. Vmyn MakajnaHblH H3WIJI66 bIKMAJapblH aHBIKTOO YYYH H3WIJ06 CYpOOJOPYH >KaHa
TEOPHSUIBIK HETM3I€PUH OUPUKTUPET.

4. N3unnee MOIEIMHUH HETHM3TH TY3YMYH TY3YY, IpadUKTH OUPUKTUPYY TEXHOJIOTUACHI
apKbULyy ©3repMellep OpTOCYHJarbl Taraal o3 apa OalIaHbIIITHl YarbUIABIPYY, KeJleUueKTeru
TYPUCTTHK arbIMJbl OOJKOJII00 YUYH TapbIXblid ¥KaHa ydypJarbl MyHe3nemenepay 3¢dexkTusayy
ajyy >kaHa OUPUKTUPYY.

5. TypuCTTHK CypOO-TajanTbl OOJIKOII00 MOAEIMHHMH HAaThIMKaIyYyIyTryH KOMIUIEKCTYY
TECTHPJION.

AJIBIHTaH HATBINKAIAPABIH WINMHH KAHBLIBITBI TOMOHKYAOM : TYPUCTTHK CYypOO-TajanThl
O0JDKONJI00 uYeWpecyH[1® OOJKONJIOOHYH KOJIZOHYIYN JKarkaH BbIKMaldapbl Yy3aK MOOHOTTYY
60iKon100710 6omkonn00 MakcarbiHa CUU daxkropiopyHyH apTTa Kajral TaacCUpUH, OLIOH/I0M 31e
ap kangait CUU gaxTopiaopyHyH e3 apa apakeTTeHYYCYH HeIrM3HHEeH 3Tubapra andaiT. OmoH1yKTaH,
Oy bIKMaJIap JKOTOPKY camarTarbl ©3reuejYKTepAy KOMIUIEKCTYY ajyyla KbIMbIHUBLIBIKTApra
nyymap OoJyIIat, HaTkliXkaia ONTUMAIYy MEC aJ/IbIH ajla TaKThIK Maiiaa 00J0T. Atan afTkaHzaa,
Oy quccepTalus TOMOHKYAOH caabIMAAP bl KOLIOT.

1. BomkonaOOHYH KOJAOHYYIArsl MOJEIMHMH KEMUMIMKTEPU AaHBIKTAJBII, CYpOO-TajamThl
O0JDKONJI0O0 MOJENM Yy3aK MOOHOTTYY YOakKbIT AMaNa3OHyHJArbl H3766 HWHTEHCUBIYYIYTYHYH
UH/IEKCUHUH (aKTOPYHYH apTTa Kaiyy 3((eKTUCHH, OLIOHAOHN 311e ap TYpAYY H3[eeHYH e3 apa
apakeTTeHYYCYH 3CKe ajlyy CyHYyIITalaT. ”HTEHCUBAYYIYK UHACKCUHUH (DakTopIiopy.

2. TypusMmre cypoo-TajanTbl OOKOII00 OOKOHYA THEWeNyy OWIMMIEp HUpPrejui, YOH
MaaJibIMaTTapra Heru3/1eareH TYpUCTTUK CYypOO-TajanThl OOIKOII00 BIKMAChl aHBIKTAJIAT.

3. byn smrekTe anrad rpaMKaibIK )KeTeKYMINKKE HETU3eNITeH TapMaKThIK TYPU3MIUH CypOO-
TaJanTapblH  OOJDKOJIZ00 MOAETM CYHyWITanaT, ajl ydypAarsl OOJDKONJ00  MOJIETUHHUH
KEMUYMJIMKTEPHH Ye4eT jKaHa MOJEIIMH OOJKOJA00 TaKTHIIbIH JKaKIIBIPTAT.

4. byn makanazia TY3YJITreH TypU3MIe CypoO-TalanTbl OOJKOIIOOHYH MOJEIH KOIlyM4a Y3aK
MOOHOTTYY OOJDKONJIO M3/166 HMHTEHCHBAYYJIYTYHYH WHICKCUHUH (AKTOPYHYH MAaKCarTyy
6oipkonioocyHa nar-3p(eKTTepuH KaHa W37160 MHTEHCHBIYYJIYTYHYH ap KaHJall MHJIEKCUHUH
(bakTOpIOpYHYH ©3 apa apakeTTeHYYCYH KOIlyM4ya O3CKe ajlaT, MyHY MEHEH TAaKTBIKTBl jKaHa
OOJKOIIOOHYH MIIEHUMIYYJIYTY.

5. CanplIThlpManyy SKCIEPUMEHTTHK HaThbliKalap MUCANIAp apKbUIyy TEKIIepuieT, Oy
CYHYIUTAJITaH bIKMaHbIH CAITTYY BIKMaJaH apThIKYbUIBITbIH TaJIHIIJIEHT.

AJIBIHTaH HaTbliikanapAblH npakTukaablk Maanucu: GTDFN Mmonenu onnaiiH uznee
UH/IEKCTEpPU MEHEH TYPHUCTTHK CypOO-TaJalThlH OPTOCYHJAArbl TaTaajql OallaHBIIITapAbl TEPEeH
W3WIIZAET, TYPUCTTHK HIIKaHaJapra jkaHa cascaTdybulapra MapKETHHI CTpaTerusulapblH JKaHa
pecypcTapsl OeNTyIITYpYY IJIaHIApbIH HATBIKaIyy TY3YYT'® MYMKYHIYK Oepyydy pbIHOKTYK Tak



TYLIYHYKTOpAYy OepeT. MoaenbauH apTTa Kanrad 3pQeKTTep iy aHaIN3100HYH YHUKAJIAYY )KOHIOMY
ara TypU3MIVH MEHEIKEPIEPH YUYH MIICHUM]YY MAaaJbIMAaTTBIK KOJIJOOHY KaMChI3 KblIIyy MEHEH,
TYpPHU3MIe CypOO-TajalThl y3aK MOOHOTTYY OOKOII00/10 ONIYTTYY apThikubliblk OepeT. GTDFN Oup
raHa TeOPUsUIBIK YKaKTaH MHHOBALUSUIBIK 3MEC, OIIOH/I0H 3/1€ IPaKTUKAJIbIK )KaKTaH 0aayy, Typu3M
JIECTUHALMACHIH OalllKapyy, MapKeTHHI, pecypcTap/bl IUIaHAAIITHIPYY JKaHa cascaTThl Ty3YY YYYH
KEHUPH KOJIJOHYIYITy MEHEH. AJl PBIHOKTYK CypOO-TaJIallThIH ©3repYILIYHe JKapallla CTparerusra o3
y0arbIiH/1a OHA0O0JOPAY KHMPIU3YYre, TYPUCTTHK KaHAaTTaHYyHY jKaHa SKOHOMMKAJBIK HaiaHbl
JKoropynaryyra MyMKYHIOyK Oeper. Keickaua aiitkanma, GTDFN wmopenn Typusm TapMarbiH
Oalkapyy kaHa ©HYKTYPYY YYYH KY4YTYY Kypajd MEHEH KaMChl3 KbUIyy, IPAaKTHUKAJIbIK KOJIJOHYY
MEHEH TEOPUSUIBIK MHHOBAaLMSIApAbl aMKaIbILITHIPAT. AJl CaHAPUNTEINTHPYY JKaHa TYpU3M
TapMarblH MHTEJUICKTYaJlJblK OallKapyyHY WITEpUIIETYYAe 4edyydy poJay OWHOI, OIIOHY MEHEH
TapMAaKTBIH TYPYKTYY OHYTYYCYHO CajIbIM KOIIYYHY KO3IOMT.

AJIBIHTaH HATBIHKAJIAPABIH 3KOHOMUKAAbIK Maanucu: GTDFN monenu Typusm TapMarbinjia
KEHUPH KOJJIOHYY MYMKYHUYJIYTYH KOpPCOTYII, pecypcTap/ibl OesyIITYPYYHY ONTHUMAIAAITHIPYyTa
KaHa TYPUCTTHK arbIMAApIblH Tak OOJDKOJA00JOPY apKbLIyy MapKETHHIZIMK CTpaTerusuiapbl
TY3YYI'® HIIEHUMAYY KOJJ0O KOpCOeTOT, OIIOHY MEHEH MWIIKAaHAJIapAblH [a, MaMJIEKETTUK
Opras/iapZibIH Jja MIIMHUH HaTbIKAIYYJIyTyH KaHa KMpeUIeyYIyTYH )Koropynarar. Aran aiTkasnaa,
Typu3M OarbITTapblH Oalkapyy, MeHMaHKaHaJapJbl 33166 CHCTEMAachlH ONTHMAJJAILTHIPYY,
TPaHCIOPT TapMAarblH IJIAaHAAIITHIPYY JKaHa UII-4yapajap/bl INIAHAAITHIPYY CBIAKTYY TapMakTapia,
GTDFN monenu tapaOblHaH OepuIIreH Tak MaalbIMaTTap WIMMHHA YedMMIepaAU KaObul allyyHY jKaHa
ONepalysUIbIK HATBIKANYylyKTy Kbiisia skakmelpral. GTDFN monenuH KoJIgoOHYy MEHEH
TYPU3MJIUH KBI3BIKIAp TapanTapbl pecypcrapibl HErM3cu3 OeNyIITYPYYAeH yiaM SKOHOMHKAJbIK
KOroTyynapab! 3ppexTuBayy 60ntyp0ai, Typru3M arbIMbIHBIH ©3r6pYII XKaTKaH TeHICHIUAIapbIH TaK
TyLIYyHe anbimar. Mucaisl, Typucttuk cezonnopao GTDFN Monenu k003 skepiep YU4YH TYPUCTTUK
arbIMJIBIH TaK MPOTHO3JOPYH KaMChI3[ai ajart, ajapra MepcoHasibl )kaHa OOBEKTUJIEpAN allbIKia
TOJYN KeTKeH OalllajaMaHIbIKTaH Kauyy YIYH aJJIbIH aja JaspIooro >kapaam Oeper, TYpUCTTepAUH
KaHaaTTaHYyCyH CaKTall, CaThIll allyyHYH KalTajdaHyy CTaBKaJlapblH KaHa O03€KHU OO3EKH OH CO31Y
xKoropynaryyra skapaam OepeT. . MbIHall ©pKYHIOTYJreH Oamikapyy jkaHa IUIaHAAIITHIPYY
WIIKaHAJIAPAbIH SKOHOMMKAJIBIK IANJAachlH raHa JKOrOpyJaTnacTaH, OLIOHIOW 3JIe TypHu3M
TapMarbIHbIH OYTKYJ YBIHXBIPBIHBIH TYPYKTYYy eHyryycyHe kemekremeT. GTDFN moxenunux
HKOHOMHUKAJIBIK MAaaHUCH KOIITOI'OH JKCIIEPUMEHTTEP APKBIIYY TOIYTY MEHEH TaCTBIKTAJITaH, aHbIH
KOMMEPLMSUIBIK KOJIIOHYY YYYH KEHUPHM MYMKYHUYJIYKTOPYH KOPCOTYI, y4ypAarbl METOAIOPIO
CAJIBIIITBIPMATYy HETM3TH KOPCOTKYUYTOp OOIOHYA JKOTOPKY KepcoTKyuyTep. JKbIMbIHTHIKTAI
aiitkanga, GTDFN Moznenu Typu3M HHIYCTpHUSACHIH OalKapyyHYH >KaHa OHYKTYPYYHYH KY4dTyy
MHCTPYMEHTTEPHH KaHa bIKMAJIapblH FaHa KaMChI3 KbUIOACTaH, OIOH/ON 3J1€ TYPUCTTUK arbIMIbIH
0O0JKOJJI00JIOPYHYH TAaKTBITBIH JKOTOPY/IAaTyy/Aa YOH MOTEHLUANIbl KOPCOTOT, Oyl TYpU3MJIUH KaHa
aHbl MEHeH OallIaHBIIIKaH TapMaKTap/blH 3KOHOMMKAJBIK MalJachlH OJYTITYY >KOropyjaryyra,
TYPYKTYy OHYKTYPYYr® KOMOKTOLIYYT® MYMKYHAYK OepeT. Typu3M TapMarblH ©HYKTYPYY »aHa
TYpH3M TapMarbIH/arkl MHHOBALMsIapra )KaHel JieM Oepyy.

Koproo yuyH 0epuiired 10KTOpAYK JMCCEPTANMSHBIH HETH3TH K000J10pY:

1. TypucTTHK CypoO-TananTbl OOJKOIJOOHYH MAaaHWIYYJIYTYH TYIIYHAYPYH, TypH3MIe Cypoo-
TaJIanThl O0JHKOIJOOHYH U366 (POHYHA KEHUPHU TAJIKYY.

2. TypusMmre cypoo-TajanTthl OODKOITOOHYH yuypAarsl abajblH Tal00, U3UI/1ee KeHreinepyH
AHBIKTOO, YOH MaaJIbIMarTap ’kaHa TYPUCTTUK MOTUBALMUS CBIIKTYY aKTyajayy TeOpHsUIapbl upren
YBITYY ’KaHa TYpU3MI€ CypOO-TaIanThl OOJKOIJOOHYH TEOPHSIIBIK MEXaHU3MUH aHBIKTOO.

3. Uzunnee mpobiemanapbl *aHa TEOPHSUIBIK MEXaHM3MJEPU MEHEH aWKajbIIIbIN, Yyl



MaKaJaHbIH U3UJ1J166 bIKMaJIapbIH aHBIKTAIl, U3UJI166 MOJICIMHIH HETHU3TH CTPYKTYPAChIH TY3YHY3.

4. Typusmre cypoo-Tanantbl OOJDKOJIJIOOHYH CYHYIUTAJITaH MOJENHU aBTOPUTETTYY KOOMIIYK
MaaJlbIMaT TONTOMJIOPYH KOJJOHYY MEHEH KOMIUIEKCTYY TYPAe TEKIIepHJIeT aHa MOJENIUH
aTKapbUIBIIIBIH  JKaHa OOJDKONAOOHYH TaKTBITBIH TAaCTBIKTOO YYYH OJKCIEPUMEHTTEp MEHEH
CaJIBIIITHIPHLIAT.

5. Yiryn mMakanaaa KeNITUPWITeH U3WII06I6pAYH KbIHbIHTBIKTAPbIH JKaJIbLIAI, HILIKE allblpyyra
00110 Typrau CyHyIITap/ibl KUPTU3UHU3.

Keke canpiMaap kaHa M3WII66 HATBIKAJAPbI: OTYHMO 33CH MOJACIIU J0J000PIIOOIOH,
SKCIIEPUMEHTANABIK BajlUJalMagaH Oariran Koj >Ka3Ma jka3yyra 4YeWHHKH OYyT HpOLECCTH o3
aJjpIHYa oiyion Taar, askraabl. M3unneenyH Hateiibkanapsl IEEE Access 11 Tomynaa 2023-KbuUibl
“TypusMre Cypoo-TajanTbl OOJKOII00 Y4YYH TpadHUKaIbIK >KETEKTEIreH HEeWpPOH TapMmarsl’
aranpimbiHaa 134259-134268 Getr Homepiepu MEHEH MHTWIMKTYY kapbisiaanrad. IEEE Access,
IEEE (Dnektp kaHa 3JIEKTPOHUKA WHXKCHEPJEPH HMHCTHTYTY) JKOTOpPKY OaajlaHTaH a4yblK KHUPYY
JKypHAJbI, KECUNITCIITEPANH KaTyy ChIHBIHAH OTKOH, KOTOPKY cararTarbl M3WI1ee MakaialapblH
JKApBISUIOOTO  apHairaH. AJ  JJIeKTpPOTeXHUKa, HHGPOpMATHKA, JIIEKTPOHHKA, OalIaHbIII
TEXHOJIOTHUSICHI JKaHa Oalllkapyy TEOpHSCHl CBIAKTYY ap KaHAal IUCHUILUIMHATIApIAarbl ajlbIHKbI
U3UII00NIepAYH KeHUupH crekTpuH KaMTheliT. IEEE Access ©3YHYH a4blk MYMKYHYYJIYTY apKbLIyy
aKaJeMHUIBIK KETHIIKSHIUKTEPIU KEHUPH JKalbUITYyyTa jkaHa TepeH Oenyuryyre edenre Ty3yIl, A1
apalblK aKaJIeMHUSIIBIK alIMaNIyyiap Y4YH MaaHWIYY IIaTQOpPMaHbl KAMCBI3IANT.

JuccepTaliusiHbIH TY3YMY KaHa KeJeMy: by amrek yu 6enymaen typar: Kupunryy, 1-6emym:
Teopusnplk MaanpIMaTTap *KaHa agabusTrapra cepemn caiyy, 2-miaBa: M3unaeeHyH Ma3MyHY jkKaHa
HaTblikanapel, 3-maBa: TecTuprnee jkaHa WINTUH aHanu3u, KopyTyHOay jkaHa CcyHyIITap,
»kanneickiHaH 115 6et. A 10 cyper, 13 tabnuna sxaHa 125 mmaTeMeHN KaMTHINT.

Description:

1. TeIBIHIBIH PKU OETH 1a MOHETAHBIH OHYTYIIYHO KaThilIkaH. OO0 371e y9yp/ia MOHETa SKOOHYH
OpPTOCYHJIarbl MAMUJICHH CYPOTTOO/16 J1a KOJJAOHYITaH, Oyl MOHETaHBIH OHYTYIIYHO a0/aH
MaaHuIyy 6oaros. 3D Gackin yblrapyy TeXHOIOTUACH 3D 6achIn Ublrapyy TeXHOJIOTHSICHI KaTaphl
na Genrumnyy.

2. bup THIABIHIBIH K1 OETUHUH OMpU-OnpHHEe OailaHblIIIaraHbl )kaHa ajJapblH Oupu-oupHrHe
TaKbIp THEIIECH >KOK OONTOHAYTY anapAbl KOHYJ YOpIOHYHA JKaHa OHYKTYPYYTe Ja KoHY OypraH.
©HOp Kail. pe3yJIbTaThl IPOTHO3UPOBAHUS.

3. XKacanMma ypyKTaHIbIpyYyHY KOJIJOHYY MTPOOJIEMachlH YeUYYHYH OUPUHYH KaJaMBbl -
TaMaKTaHYYHYH Maiijia 0onyiryHa kol 6epOeeHYH >KOIIyH Talyy )KaHa Hayap TaMaKTaHYYHYH
naiiga 6omynryHa xon O6epoee tyr iizm.

4. Japoirep OelTanThiH BETEpUHAP SKEHUH, all OMp TaHa JAapbirep dMec, Oalka KECUITHH Japbirepu
DKEHUH aWTThI.
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