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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.
GTDFN 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

AKTyaJIbHOCTHL TeMbl JAHMccepranmu: B mocnenHue roapl, B YCIOBHSX
YCTOMYMBOIO POCTa MAaKpO3KOHOMHUKHM, CIIPOC Ha JOCYI M Pa3BIEUYEHUS MOCTOSHHO
pacTeT, YyTO CTUMYJIMPYET pa3BUTHE TPETUYHON MHAYCTpuH. [loBblIEeHHE ypOBHS
KU3HU O3ULIMOHUPOBAJIO TYPU3M KaK )KM3HEHHO Ba)XKHBIN KOMIIOHEHT CEKTOpa Jocyra
W pa3BlICUCHUH KaK BOCXOMSIIYIO 3BE3y B dKOHOMHUYECKOH cdepe. Bymyuu omopoii
TPETUYHOM MHAYCTPUH, TYpU3M WIrpaeT 3HAYUTEIbHYI0 pOJIb B COIEHCTBUU
HSKOHOMMUYECKOMY Pa3BUTHIO FOPOAOB, MOBBIIIEHUH YPOBHS COLMAIILHOMN 3aHATOCTU U
YCWJICHUH KYJIBTYPHOM U DKOJIOTMYECKOU 3aIUThI. Ero pazsurue 3aMeTHO MIPOJABUHYIIO
CMEXHbIE O0NacTH M JaXe CTal0 BaXHBIM 5SKOHOMHYECKUM HWCTOYHHKOM JUIS
HEKOTOPBIX MECTHBIX OPIaHOB BJIAcTH W rpaxkiaad. OIHaKo poOCT Typu3Ma CO3JAEeT
3HAUUTENbHbIE MPOOIEMbI IJIsl YIpaBIeHUS NPHUPOAHON cpemoil u nanamadrom. C
OJIHOM CTOPOHBI, POCT YUCJIA TYPUCTOB IOJACTETHYJI MECTHBIM YKOHOMUYECKHUM POCT, U
IIPEIOCTABJIICHUE IIOJIOKUTEIBHOIO TYPUCTHUECKOTO OIbITa HUMEET pelIarouiee
3HaueHHWe JJIS MPHUBICUEHHs ToceTuTeneil. B 3moxy OBICTpOro pa3BUTHS MHTEpHETA
JIOOU MOTYT JAETHUTHCS CBOMM ONBITOM IyTEHIECTBUHA HAa PAa3NUYHBIX IIaTdopmax
COLMAIBHBIX ceTell, W JoOble HeraTuBHbIE KOMMEHTapuU MOTYT OBICTPO
pacnipocTpanaThcs B UHTepHeTe, HaHOCS HEeNoIpaBUMBIH yiiepd MmectHocTH. C ApyTroit
CTOPOHBI, KOTJ[a KOJIMYECTBO TYPUCTOB MPEBBIAET MPOIMYCKHYIO CIIOCOOHOCTh MecTa
Ha3HAYECHMS, 3TO CO3AeT 3HAYUTENbHbIE TPOOIEMBI ISl MECTHON MPUPOAHOMN Cpembl.
YroObl TpPEeAOTBPATUTh XaoC, BBI3BAHHBIA YPE3MEPHBIM KOJMYECTBOM TYpPHUCTOB,
HeoOxomuMo 3P GEeKTUBHOE YIpaBIEHHE HA MECTE M paclpeiesieHue pecypcoB.
[ToaToMy TOYHOE NPOTHO3MPOBAHME KOJIMYECTBA IOCETUTENIEN 3a ONPENCIICHHBIN
NEpUOJ] UMEET OOJIbILIOE 3HAYCHUE.

CBsi3b TeMbl AUCCEPTALIMM € OCHOBHBIMH HAay4YHbIMHM IPOrpaMMaMHu,
OCHOBHBIMH  HMCCJIC0BATEJbCKUMH padoTaMu, NPOBOAMMBIMHM HayYHBIMH
yupe:xkaeHusimu: Tema wucclnenoBaHusT O3TOM Jucceprauud  Obljla  COBMECTHO
chopMyTupoBaHa MHOW, MOUM pPYKOBOOUTEIEM M HAy4YHbIM KOMHUTETOM. OTO
UCCIIeIoBaHUE ObLIIO BKIIIOUEHO B CIIMCOK KIIFOUEBBIX HCCIIEAOBATEIbCKHX MPOEKTOB
Henan Province Tourism Management Key Discipline, Henan Province Smart Tourism
Collaborative Innovation Center, Henan Province Key R&D and Promotion Project u
MOJTY4HII0 (PUHAHCUPOBAHUE.

O0beKT HccjIef0BaHUs: IPOrHO3UPOBAHKE CIIPOCA HA TYPU3M

npeaMer ucciaeaoBaHusi: Tema 3akiodaercd B MPEIJIOKEHUH HOBOM
METONOJIOTHH TpagUUecKoro MNpPOTHO3HMPOBAHUS CIIPOCAa HA TYpPH3M Ha OCHOBE
nediponnoit cetrn (GTDFN). DT1oT MeTon 0O0bEIUWHSET HWCTOPUYECKUE U TEKYIIHE
XapaKTePUCTUKU JaHHBIX, UCTIONbB3Ysl ABYIOJIBHYIO CTPYKTYpY Tpada Ui BbISBICHHS
3ana3apiBaromiero BiausHUS Sl Ha Oynymme NpOrHOCTHYECKHE MEpEeMEHHbBIE |
CIIOJKHBIE CBSI3U MEX Ty (pakTopamu. CieaoBaTeabHO, OH yTOUHSET 00Jiee KOMITJICKCHbIE
U OCHOBHBIC XapaKTEPUCTHKH TIyOOKOTO YpPOBHs, OOJerdas TOYHbBIE IPOTHO3BI
JOTOCPOYHBIX KoJebaHuil cripoca Ha TypusM. st moaTBep kaeHUs 3PPEKTUBHOCTH
mozenu GTDFN B 3Toi#i cTaThe MPOBOAUTCA Pa3HOOOPA3HBIM Psii AKCTIEPUMEHTOB Ha
Habopax manHbix HK-2018, MO-2018 u LY-2023, Bkito4asi CpaBHUTEIBHBIN aHAN3,



TecThl Ha abmaumio u aHanu3 Beca Sl DTH  3KclepUMEHTH BCECTOPOHHE
JEMOHCTPHUPYIOT MPEeBOCXOAHYI0 npou3BoAauTebHOCTs GTDFN kak B 0HOIIArOBBIX,
TaK ¥ B MHOTOIIIArOBbIX 337a4ax MPOTHO3UPOBAHMSL.

eas uccaenoBanusa auccepranmu: Llenpro MaHHOM AucCCepTALMM SBISETCS
NIPEJIOKEHUE HOBOM METONOJIOTHH TPOTHO3MPOBAHUS CIpOca Ha TYypU3M, KOTOpas
MOJICTUPYET  OTIOKEHHBIe  d((eKTsl  HCTOPHUUECKUX  (HAKTOPOB  HMHJIEKCA
MHTEHCUBHOCTH TOWCKAa Ha Oyayliue NpOrHOCTHYECKHE IMEpPEMEHHBIE M CIIOXKHBIE
B3aUMOJICHCTBUS MEX Ty 3TUMH (pakTopamu. M3ydas Gosee BCeoObEeMITIOIINE U BaXKHbIE
NIPEACTaBICHUs] MPU3HAKOB IITyOOKOTO YPOBHS, 3TOT MOAXOJ TOBBIIIAET TOYHOCTH U
CBOEBPEMEHHOCTh TPOTHO30B CIIpoca Ha TypusM. Kpome Toro, oH npemocTaBisier
pPEeKOMEHJAlMM 10 TOJHMTHUKE, KOTOpBIE TMOMOTYT TYpUCTHUYECKOH OTpaciu
WCTOJIb30BaTh 3TU TPOTHO3bI JJISi CTPATETMYEeCKOro IUIAHUPOBAHUS, YIPAaBICHHS
pUCKaMHM, aJanTaldd K U3MEHEHUSM pbIHKA, MOBBIIIEHUS SKOHOMHYECKON
3G PEKTUBHOCTH U COACUCTBHS SKOJIOTMYECKOMY M COIIMATIBLHOMY OJIaronoiaydHIo.

IocTaBieHHas neJib TpedyeT pelieHus CJeAYIOUIUX 3a4a4:

1. aHanmu3MpyeT TEKyLIUH CTaTyC MCCIIEJOBAaHUM NMPOTHO3MPOBAHMS CIIpOca Ha
TYPHU3M U BBISIBIISIET MTPOOIEMBI, CYIIECTBYIOIINE B TEKYILEM HCCIECJOBAHUH.

2. PaccmarpuBaeT COOTBETCTBYIOLIME TEOPUH, TaKHe Kak OONbIINE JaHHBIE U
MOTHUBAIMS TYPUCTOB, U ONPEACISAET TECOPETUIECKUI MEXaHU3M HCCIIEIOBAHUS.

3. OObeanHSAET UCCIEAOBATEIBCKIE BONIPOCHI U TEOPETHUECKUE MEXAaHU3MBI IS
OTIpeIeJICHHUs] METOA0B MCCIIEIOBAHMUS 3TOM CTaThU.

4. Tloctpoenne 0a30BOl CTPYKTYpPBI HCCIEIOBATENLCKOW MOJETH, 3axBar
CJIOKHBIX B3aUMOJICHCTBUI MKy IEPEMEHHBIMH C TOMOIIBIO TEXHOJIOTUH arperaiu
rpadoB, >PPeKTUBHOE H3BICUCHHE U AarperHpoOBaHUE HMCTOPHUECKUX U TEKYIIUX
XapaKTEePUCTUK Il IPOTHO3UPOBAaHUS OyIyIIEro TYPHUCTUYECKOTO MOTOKA.

5. Beecroponnss npoBepka 3pPEeKTUBHOCTH MOJENN MPOTHO3UPOBAHUS CIpOCa
Ha TypU3M.

HayuyHasi HOBH3HA NOJY4YEeHHBIX Pe3y/1bTAaTOB 3aKJII0YAETCS B CJIEAYIOIIEeM: B
o0lacTM  TPOTHO3MPOBAHUS  CIIPOCa HAa TYpU3M  CYIIECTBYIOIIHE  METOJBI
MIPOTHO3UPOBAHUS B 3HAYUTEIBHOM CTETIEHM UTHOPUPYIOT 3arasabiBatonive 3pQexTo
¢daktopoB SII Ha 1enp MPOrHO3UPOBAHMSA B JOJTOCPOYHBIX MPOTHO3aX, a TaKXKe
B3aUMOJCHCTBUS MEXIy pa3nuyHbIMH (aktopamu SII. CienoBaTenbHO, 3TH METOJBI
UCTIBITHIBAIOT TPYAHOCTH C KOMIUIEKCHBIM HW3BJICYCHHEM BBICOKOKAYE€CTBEHHBIX
MPU3HAKOB, YTO TPHUBOAUT K HEONTUMAIBbHOW TOYHOCTH IMPOTHO3UpOBaHHA. B
YaCTHOCTH, 9T IUCCEPTAIMs BHOCHUT CIEAYIONIMNA BKIIAI.

1. BblgBIeHBI HEAOCTAaTKH CYIIECTBYIOUIEH MOJEINW MPOTHO3UPOBAHUSA, U
npeJiaraeTcsi, 4YToObl MOIENb MPOTHO3UPOBAHMS CIpoca YyduThiBada 3PPEeKT
3ama3bIBaHus (paKTopa MHIEKCa MHTEHCUBHOCTH MTOUCKA B JOJITOCPOUHOM BPEMEHHOM
JMana3oHe, a TakXKe B3aMMOJCHCTBHE MEXIYy Ppa3IUYHBIMU (aKTOpaMu HHJIEKCa
MHTEHCUBHOCTH TIOUCKA.

2. OTCcopTHPOBAaHbI COOTBETCTBYIOIIME 3HAHMSA O MPOTHO3UPOBAHHM CIIPOCa B
Typu3Me, U ONpEeAesieH METOI IPOTHO3HPOBAHUS CIpOca B TypuU3Me Ha OCHOBE
OONBIINX TAHHBIX.

3. B naHHOI cTaThe BIEpBBIE MpEAaracTcsi cereBasi MOAEIb MPOTHO3UPOBAHHUS



crpoca B TypH3Me Ha OCHOBE rpa)0OBOro pyKOBOJACTBA, KOTOpasi pelIaeT HEeAOCTAaTKH
CYLLECTBYIOILEH MOJEIH IIPOrHO3UPOBAHMS U MOBBIIIAET TOYHOCTH IIPOTHO3UPOBAHUS
MOJIEIIN.

4. Mopnenb NpOorHO3UpOBaHUs CIIPOCa B TypU3ME, IOCTPOEHHAs B JaHHOW CTaThe,
JOTIOJTHUTENBHO YUUTHIBAaeT 2P ekt 3amazapiBaHus (pakropa MHIEKCA HHTEHCUBHOCTH
IIOMCKA Ha LIEJIEBOM MPOTHO3 B JOJITOCPOYHOM IIPOTHO3€ U B3aUMOJACHCTBUE MEXKIY
pa3nuYHBIMH (PAKTOpaMU MHJEKCAa UHTEHCUBHOCTH MOKMCKA, TEM CaMbIM 3HAYUTEIHHO
MIOBBIIIAS. TOYHOCTh U HAJIEKHOCTD IIPOTHO3A.

5. CpaBHUTEIBHBIE SKCIIEPUMEHTAJIBHBIE PE3YIIBTATHI IPOBEPSIOTCA HA IPUMEpaXx,
YTO JI0Ka3bIBACT IIPEBOCXOACTBO IIPEAIAracMoro METoa HaJl TPaAULIMOHHBIM METOAOM.

NPAKTHYECKYI0 3HAYMMOCTH MOJYy4YeHHbIX pe3yabraroB: Moneiab GTDFN,
DIyOOKO HCCeqysl CIIOXKHBIE B3aMMOCBSA3M MEXIY HHJIEKCAaMH OHJIANH-TIOUCKA |
CIIPOCOM Ha TYpH3M, IPEIOCTABIACT TYPUCTHUUYECKUM IPEANPUATHAM U IOJUTUKAM
TOYHbIE PBIHOYHBIE HJIEH, T03BOJISIS UM 3((heKTuBHO (popMynHpOBaTh MapKETUHTOBBIE
CTpaTerMM M IUIAHBI PACIpENETCHUsI PECYpCcoB. YHHKaJIbHas CHOCOOHOCTh MOJAEIH
aHaJTU3UPOBaTh 3araspiBatoniue 3)(GeKTsl 1aeT e 3HaYMTeIbHOE MPEUMYIIECTBO B
JOJITOCPOYHOM IIPOTHO3MPOBAHUU CIIPOCAa HA TYpPU3M, IPEIOCTABIsAs HALCKHYIO
NOJAEPAKKY AAHHBIX 1751 MeHemkepoB 1o TypusMy. GTDFN He Tolbko TEOpeTHUECKH
VHHOBALlMOHHA, HO U ITPAKTUYECKU LIEHHA, C IIUPOKON IPUMEHUMOCTBIO B YIIPaBICHUU
TYPUCTUYECKUMH HAIPABICHUSAMM, MApKETUHIE, IUIAHUPOBAHUM pPECYpPCOB U
dopmynupoBaHud TMOAUTUKH. OHa TIO3BOJIIET CBOEBPEMEHHO KOPPEKTHPOBAThH
CTPATeruio Ha OCHOBE U3MEHEHUN PBIHOYHOIO CIIPOCA, MOBBIIIAS YIOBICTBOPEHHOCTD
TypPUCTOB M DKOHOMHUYECKHE BbIrOAbl. [loABOAS HMTOI, MOXKHO CKa3arb, 4TO MOJEIb
GTDFN o00beauHsieT TeOpeTuYecKiue NHHOBALUHU C MPAKTHYECKONH MPUMEHUMOCTHIO,
IIPENOCTABIISAST MOLIHBIM MHCTPYMEHT Ul YIPABICHUS U PA3BUTHUsS TYPUCTUYECKON
orpaciu. OHa MpHU3BaHa CHIrPaTh PEIIAIONIYIO POJIb B IPOJIBMKEHUH LIU(DPOBU3ALINYU
MHTEJUIEKTYaJIbHOTO YIPaBIECHUS TYPUCTUYECKHUM CEKTOPOM, TEM CaMBIM CIIOCOOCTBYS
YCTOWYUBOMY Pa3BUTHUIO OTPACIIU.

JKOHOMHYECKYI0 3HAYMMOCTH MOJYy4eHHbIX pe3yabtraroB: Monens GTDFN
JEMOHCTPUPYET LIMPOKYIO IPUMEHUMOCTH B TYPUCTHUYECKOW OTpaciu, Ipeiusaras
HaJeXKHYI0 IONICPKKY Ul  ONTUMH3ALUUU  PACHPENECICHUS  PECYpCOB U
(bopMynTUpOBaHUA MAapKETHHIOBBIX CTPAaTETWil IMOCPEACTBOM TOUHBIX IPOTHO30B
TYPUCTUYECKUX MOTOKOB, TEM CaMbIM TOBBIIIAS ONEPANUOHHYIO 3()(HEKTUBHOCTH U
NpUOBUIBHOCTH KaK MPEANPUATHH, TaK U TOCYJapCTBEHHBIX BEIOMCTB. B yacTHOCTH, B
TakUX 001acTAX, KaK YNpPaBJIeHHUE TYPUCTHUECKUMHU HAIPABICHUSMHU, ONTHUMHU3ALUSL
cHCcTeMbl OpOHUPOBAHMS OTEJIEH, MJTAHUPOBAHUE TPAHCIIOPTHOM CETH U MJIAHUPOBAaHUE
MEpONPUSITHI, TOUHBIE JaHHbIE, NpeaocTanisiembie Moaenabio GTDFN, 3HauntensHo
MOBBIIIAIOT HAYYHBIN XapaKkTep MPUHATHS PEIICHUH 1 onlepariioHHY0 () (HEKTHBHOCTb.
ITpumensiss monens GTDFN, 3aunTepecoBaHHbBIE CTOPOHBI B TYPUCTHUECKOM OTpaciu
MOTryT OoJiee TOYHO TMOHUMATh TEHIACHIMUW HW3MEHEHHUS TYPUCTHUECKHUX TIOTOKOB,
3¢ PeKTUBHO n30erasi IKOHOMHUUECKHUX MOTEPh U3-32 HEOOOCHOBAHHOTO PACIIPEIeTICHHS
pecypcoB. Hanpumep, B nukoBbie Typuctuueckue ce3onbl monenb GTDFN moxer
IIPENOCTABIIATh TOYHBIE IIPOrHO3bI TYPUCTUYECKUX IOTOKOB I KMBOIMCHBIX MECT,



MOMOTasi UM 3apaHee MOJATOTOBUTH MEPCOHAT M OOBEKTHI, YTOOBI M30€kKaTh Xaoca,
BBI3BAHHOI'O IEPENOJIHEHHOCTBIO, MOMJIEPKUBATh YIAOBIETBOPEHHOCTh TYPUCTOB U
MOBBIIIATH [TOKA3aTe M OBTOPHBIX MOKYIIOK U MO3UTHUBHOE capadaHHOe paano. Takoe
YCOBEPIIEHCTBOBAHHOE YNPABICHUE M IIJAHUPOBAaHHME HE TOJBKO 3HAYMTEIBHO
MOBBIIIAIOT SKOHOMUYECKHUE BBITOABI MPEAIPUATHH, HO M CHOCOOCTBYIOT YCTOHUNBOMY
Pa3BUTHIO BCEW LIENOYKU TYPUCTUYECKON OTpaACiIi. JKOHOMHYECKAs LIEHHOCTh MOZEIN
GTDFN 6bu1a MOJHOCTBIO MOATBEPKACHA B XO€ MHOTOUUCIIEHHBIX AKCTIEPUMEHTOB, C
MIPEBOCXOAHBIMH TIOKA3aTesIMU 110 KIJIIOYEBBIM TIOKazaTensiM 3(PQEeKTUBHOCTH 10
CPaBHEHHIO C CYLIECTBYIOIIMMHU METOJAaMHU, YTO JEMOHCTPUPYET €€ ILHPOKHE
MIEPCIIEKTUBBI JII KOMMEPYECKOIO NMpUMEHEHUs. B 3akiroueHue cienyer OTMETUTD,
yt0 Mozesb GTDFN He Tonbko npeaocTaBiasieT MOUIHBIE HHCTPYMEHTBI M METOBI JUISI
yIpaBlIeHUs] U Pa3BUTUS TYPHUCTUYECKOM OTpPACiIM, HO M JIEMOHCTPUPYET OOJBIIOIM
MOTEHLMAJ B TOBBIIIEHUH TOYHOCTH IIPOTHO30B TYPUCTUUYECKUX ITOTOKOB, YTO MOXKET
3HAYUTEIIBHO MOBBICUTH SKOHOMUYECKHUE BBITOABI OT TypHU3Ma U CMEXHBIX OTpacie,
CIOCcOOCTBOBATh YCTOMYMBOMY PAa3BUTHUIO BCEH TYPHCTUUECKOM OTPACIH U 1aTh HOBBII
UMITYJIbC MHHOBALUSAM B TYPUCTUYECKOM CEKTOPE.

OCHOBHBIE N0JI0KeHHS] JOKTOPCKOM JUCCePTAlli, BBIHOCHMbIE HA 3ALIMTY:

1. IlogpobHOE 00CyXkIeHNE HCCIeN0BaTENLCKOTO (hOHA TPOTHO3UPOBAHUS CITPOCA
B cepe TypusMa, 00bsICHEHHE BaXKHOCTH ITPOrHO3UPOBAHUS CIIpoca B cepe TypusMa.

2. IIpoananu3upoBaTh TEKYLIEE COCTOSHUE MPOTHO3UPOBAHNUS CIIPOCA HA TYPU3M,
BBISIBUTB IIPOOJIEMBI UCCIIEJOBAHNUN, OTCOPTUPOBATh COOTBETCTBYIOIINE TEOPUH, TAKHE
Kak OoJbIlIMe JaHHBIE ¥ MOTHBAIMS TYPUCTOB, a TAaKXKe OMPEAETUTh TEOPETUUECKHI
MEXaHU3M IIPOrHO3UPOBAHMS CIIPOCa HA TyPU3M.

3. B coderaHuMm ¢ UCCIIEIOBATEIbCKUMU NpOOIEMaMH M TEOPETUYECKUMHU
MEXaHU3MaMU ONPENENINTh METOAbl HCCIEJOBAHMUS JJAHHOW CTaTbu U IIOCTPOMTH
0a30BYIO CTPYKTYpY HUCCIIEA0BATEIBCKON MOJEIH.

4. Ilpennaraemasi MOz€Ib MPOTHO3UMPOBAHUS CIIpOca HAa TYypU3M BCECTOPOHHE
MIPOBEPSETCS C UCIOIH30BAHUEM aBTOPUTETHBIX OOILIEOCTYIHBIX HAOOPOB JTaHHBIX U
CpaBHHUBAETCA C JKCIEPUMEHTAMHU JUIS TONTBEPKACHUS (PPEKTUBHOCTH MOACTH H
TOYHOCTH IIPOTHO3a.

5. O6o0umTe BBIBOIBI HCCIEAOBAHMS, MPEICTABICHHBIE B JTaHHOW CTarbe, W
BBIJIBUHBTE 1I€JIEBBIE MPEJIOKEHUS.

NupuBuayasbHble BKJIAQABI W pe3yJbTaTbl HMCCIeJI0BAHMI: 3asBUTEND
HE3aBMCHMO MpeAroiaral U 3aBepLIMl BECh INPOLECC OT MPOEKTUPOBAHUS MOAEIH,
SKCIEPUMEHTAJIbHOW IMPOBEPKHM 10 HANMCAHUS CTaThbU. Pe3ynbTaTsl HCCIIEIOBaHMS
Obutn ycremHo ony6nukoBansl B 11-M Tome xypHana IEEE Access B 2023 roxy noa
Ha3zBanneM «Graph-Guided Neural Network for Tourism Demand Forecasting» c
Hymepanueit crpanun 134259-134268. IEEE Access, Kak BHICOKO OLICHEHHBIN JKypHaJ
otkpeitoro paoctyna npu I[EEE (MHCTUTYT MHXKEHEpOB IO JJIEKTPOTEXHUKE M
ANIEKTPOHHKE), TOCBAIICH MyOJMKAlMM BBICOKOKQUYECTBEHHBIX HAy4YHBIX CTaTeH,
MPOUIENIINX CTPOTYHO0 JKCHEPTHYIO OLIEHKY. OH OXBaTbIBAaeT IIMPOKUI CHEKTP
MIEPEIOBBIX UCCIECIOBAHNUN B Pa3IMYHbIX JAUCLUUIUIMHAX, TAKUX KaK JJIEKTPOTEXHUKA,
MH(POPMATHKA, JIEKTPOHNUKA, KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH U TEOPUS YIPABICHUS.
bnaromapst ¢ynkuuu otkpsitoro poctyna IEEE Access crmocoOGCTByeT HIMPOKOMY



paclpoCcTpaHEeHUI0 M [IIyOOKOMY OOMEHYy aKaJeMHYeCKUMH JIOCTHKEHHSMH,
MIPEIOCTABIISA BXXKHYIO TIAaT(GopMy Ui MEKIYHAPOIHBIX aKaJJeMUYECKUX OOMEHOB.
CTPYKTYPY M 00beM AuccepTanuu: OTa CTaThs COCTOMUT U3 TpeX IM1aB: Beenenue,
I'maBa 1: Teoperuueckast ocHoBa W 0030p nuteparypsl, InmaBa 2: ConepkaHue u
pe3ynbTarhl uccaenoBanus, Inasa 3: IlpoBepka v aHanu3 NpuUMEpPOB, 3aKIIOUEHUE U
npemioxkenus, scero 115 crpanmnn. Ona Brimroyaer 10 pucynko, 13 tabmum u 125
CCBLJIOK.
3akio4enue:
1. TouHO€ TPOTHO3UPOBAHUE CIIPOCA HA TYPU3M UMEET PEIIAIOIIEE 3HAUECHNE IS
ynpasiieHust TypuzMoM. OHO MOXKET TOMOYb MEHeKepaM cpopMyIHpOBaTh U
CKOPPEKTHPOBATh ONEPAIIMOHHBIE CTPATETUH, 00ECIIEUNTh TYPUCTAaM YIOBIETBOPEHHE
U, TAKUM 00pa3oM, CHOCOOCTBOBATH PA3BUTHIO TYPUCTHUECKON OTPACIIH U CBSI3aHHBIX
C HEW MTPOMBIIIJIEHHBIX LIEMOYEK.
2. Ilo cpaBHEHUIO ¢ TPaJULIMOHHBIMU METOJaMU IIPOTHO3UPOBAHNUS CIIPOCa Ha
TYpHU3M, METO/IbI TPOTHO3UPOBAHMS CIIPOCA HA TYPHU3M Ha OCHOBE OOJIBIINX JaHHBIX
MO3BOJISIIOT YJIaBIMBATh O0Jiee TOHKYIO IMHAMHKY PbIHKA U MPEIOCTABIATEH OoJiee
CBOEBPEMEHHBIE U TOYHBIE PE3YJIBTaThl IPOTHO3UPOBAHUS.
3. Yuer a¢dexra 3anazapiBaHus (pakropa MHIEKCAa HHTEHCUBHOCTH TIOUCKA U
B3aUMOJICHCTBUS MEXIY PA3NTUYHBIMU (PAKTOPAMHU MHJIEKCAa MHTEHCUBHOCTH MTOUCKA B
MOJIENTU MPOTHO3UPOBAHUS MOXKET MOBBICUTH A(PPEKTUBHOCTH U TOUHOCTD
IIPOrHO3UPOBAHMS CIIPOCA HA TypPU3M.
4. Mogenpb IporHo3upoBaHMsl CIIpoca Ha TypU3M, IPEIIOKEHHAs B IaHHOM CTaThe,
JIE€MOHCTPHUPYET MPEBOCXOIHYIO 3PPEKTUBHOCTh B YUETE MEPEMEHHBIX, KOTOPBIE
TECHO CBSI3aHBI C PUOBITHEM TYPUCTOB.
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AHCTPAKT

JuccepralusiHbIH ~ TeMaChIHBIH  AKTYAJAYYJayry: AKBIPKbl  KbUIJApAa  TYPYKTYY
MaKpOAKOHOMHUKAJIBIK OCYIITYH IIApThIHAA 3C allyy >KaHa KOHYJ adyyra OOJTOH Cypoo-Tajarl
TBIHBIMCBI3 OCYTI XKartart, Oyl yayHUY Japakaaarsl eHep jKalIbIH OHYTYIITYHe TYPTKY Oepet. Typmytr
JEHID2IMHUH KOTOpyJIalibl TYPU3MIU 3¢ allyy KaHa KOHYJI a4yy CEKTOPYHYH MaaHUITYY KOMIIOHEHTH
Karapbl 3KOHOMMKAJBIK 4OWPOae OCYIl Kelle KaTKaH KbUIAbI3 KaTapbl >KaWramTbIpAbl. Y UYHUY
TapMaKTbIH TUPETH KaTapbl TypuU3M IIaapjaplblH SKOHOMHUKAJIBIK ©OHYTYYCYHO KOMOKTeIIYY.e,
COLMAJIJIBIK MIII MEHEH KaMChI3 KbUTYYHYH JIEHI3JIMH KOropyJaryyza kaHa MaJaHul aHa aiiaHa-
YOUpOHY KOPrOOHY KYUOTYYI® YOH POJb OMHOMT. AHBIH ©HYIYYCY UYEKTell aiiMakTapAbl Kblija
aJIbIra KBUIABIPABI, aJl Typrail alpbIM >KEpTrUIMKTYY OWIIMK jKaHa >KapaHuap YYYH MaaHHIyY
SKOHOMHKAIBIK Oymak Ooiynm Kaiabl. BUpPOK TYpU3MIMH OCYIIY >KapaTbUIbIII YOHpOCYH jKaHa
maHAmadTTel OamKapyyna ONYTTYyY KbIMBIHUBUIBIKTApAbl JKaparaT. bup jkarelHaH ajirasja,
TYPUCTTEPAUH CAaHBIHBIH OCYIIY >KEPTUIMKTYY 3KOHOMHUKAHBIH OCYLIYHO TYPTKY OOJay kaHa OH
TYPUCTTHK TaXpbIiida MEHEH KaMChI3 KbUTYY 3bISIpaTYbLIapAbI TAPTYY YIYH a0JaH MaaHHMITYY OOmyII
ca”anar. Te3 eHYIYIl JKaTKaH MHTEPHETTHH IOOPYHJA agamjap caskaT TaXpbliiOachlH ap KaHman
COLMAJIIBIK Me/IMa astHTYaJapbIHIa O6JyIle aibllaT XaHa ap KaHAal Tepc MUKUpIep UHTEPHETKE
Te3 Tapall, aiiMakKa Opiy TOJITYC 3bISH aJblll KeJleT. DKUHYH JKarblHaH, TYPUCTTEPAUH CaHbl Oapa
TypraH >KepIUH 6TKOPYY MYMKYHUYJIYTYHOH alllbIll KETCE, KEPTWIMUKTYY KapaTbUIbII 4YOUPOCYHO
ONYTTyy KOWUTOUIepay *apaTar. AIIbIKYa TyPUCTTEPACH KEJIUI YbIKKAH OallagaMaHIbIKThIH allbIH
aJlyy YUYH )KEepHUHJIE HaThlibKaIyy Oalkapyy *aHa pecypcTapabl 0eymrypyy 3apsii. OmoHIyKTaH,
Oenrminyy OMp Me3Trwire KeJareHAepIuH CaHbIH TaK O0JKOJI00 YOH MaaHuUTe 33.

JuccepranusiibIH TeMaChIHBIH WJIMMHII MeKeMeJiep TapaObIHAH KYPry3yJyll KaTKaH
HEerm3ru WIMMHI NporpaMMajap, Herusru H3WJII60 HIITePH MeHeH OailjaHbimbl: byn
JUCCEPTAIUSHBIH M3WII06 TeMachl MEH, WIMMHUN KETCKUYUM JKaHA WIMMHA KOMUCCHUS TapaObIHAH
Oouprenemmi Ty3yireH. byn u3nngee XsHaHb TPOBUHIUSACKIHBIH Typu3Man OanikapyyHyH HETU3TH
JTUCIUIUTNHACBIHBIH, X9HaHb MPOBUHIMACHIHBIH aKbUIAYY TYPU3MUHUH OHUPTeJeIKeH WHHOBAILUS
60pOopyHyH, X9HaHb MPOBUHIMACHIHBIH HeTu3rd R&D >xaHa mirepuiieTyy 1071000pyHYH HETH3TH
U3WIII66 10JI000pY KaTapbl CaHAJBII, Kap KbUIAHTaH.

N3ui11060HYH 00bEKTHCH: TYPU3MI€ CypOO-TaJIaNThl OOIKOII00

M3naneenyn mpeamern: Heliponayk tapmakteiH (GTDFN) Herusunge TypUCTTHK CypoOO-
Tamantel rpa@uKaIblK OOIKOIAOOHYH >KaHBI METOMOJIOTHSCHIH CYHYIITOO TeMmachl. bynm bikma
KEeJIEYeKTErn OOJIKOII00Uy ©3repMesiepre *aHa (pakTopIOpAyH OPTOCYHAArbl TaTaal MaMuieIepre
SIlouH apTTa KajlraH TaacCUpHH adblll Oepyy YUIYH 2KU TapanTyy rpaduk CTPyKTYpachlH KOIJIOHYY
MEHEH TapbIXbIil jKaHa y4dypAarbl MaajabIMaTTapiblH MYHO3IOMOJIOPYH OWpUKTUpeT. [lemek, ai
TYPUCTTHUK CypOO-TAJIANTHIH y3aK MOOHOTTYY ©3TOPYYCYHYH TaK IIPOrHO3I0PYH KEHUIIIETHUIL, Kbl
TaTaan kxaHa (QyHIAMEHTAIAYYy TepeHAeTWIreH MyHe3nemenepay Takrtait. GTDFN monenwHuH
3¢ dEeKTUBAYYIYTYH TaCTHIKTOO YuyH Oyn mokyment HK-2018, MO-2018 xana LY-2023 maanpimar
TONTOMIOPYHAA ap TYPAYY SKCHEPUMEHTTEPAU JKYPry3eT, aHblH MUMHIE CaJbIIITHIPMA aHAJIN3,
abnsusuTbIK TectTep xkaHa Sl canmareia Tangoo. byn sxcnepumentrep GTDFNaun Oup kagamMayy
’KaHa Kell OACKBIUTYY IPOTHO3/100 MaceeIepHH/IE )KOTOPKY KOPCOTKYUTOPYH ap TaparTyy KOpCcoTorT.

JAuccepranusiiblk M3WJA0OHYH MakKcatbl: Byn nuccepTaldsHbIH MakcaTbl KeJIeUeKTerd
00JDKOJIIO0YY ©3repMesIepre TapbIXbli N300 WHTEHCUBAYYIYTYHYH MHIEKCHHUH (PaKTOPIOPYHYH
apTTa KajraH TaaCHpHUH aHa Oyl (akTOpIOpAyH OPTOCYHAArsl TaTaal €3 apa apakeTTeHYYHY
MOJIENIO0YY TYPUCTTHK CYypOO-TaJanThl OOKOIJOOHYH YKaHbl METOAOJIOTUSACHIH CYHYIITOO OOJyTI
caHajar. TepeH NEeHID3I1eTH 03ro4eyKTOpAYH KEHUPH KaHa MaaHWIYY OKYJI4YJYKTOPYH U3UIII00



MeHEeH, Oy BIKMa TYPUCTTHK CypOO-TaJIalITHIH OOJKOIA0OJOPYHYH TaKTHITHIH jKaHa ©3 yOarsiHaa
OONIyIIyH JKakKIIBIpTaT. AJl OIIOHIOW 5J€ TYypuU3M MHIYCTPUSACBIHA Oyl OOJKOIIO0NOPIY
CTpaTErHsUIBIK TIAHIAIITHIPYY, TOOOKEIAUKTEPAN OalKapyy, ppIHOKTYH ©3TrepYIIYHO bIHrainanmyy,
HSKOHOMHUKAJIBIK ~ KOPCOTKYUTOPIY IKAKIIBIPTYY JKaHAa  OKOJOTHSJIBIK  JKaHa  COLMAJIIBIK
0aKky0aTTyylIyKTy KOTepyy Y4YYH KOJJOHyyra »apaaM Oepyy Y4yH cascar OOIOHYa CyHYIITap/bl
oeper.

AJIIBITA KOKJITAaH MAKCAT TOMOHKY MUJIJIETTEPIM YeUYYHY Tajan KbliaT:

1. Typusmre cypoo-TajanTbl OOIKOII00 OOIOHYA H3WIAO6IepAYyH YUyplaarsl abaablH TaigaiT
’KaHa y4dypJarsl U3WIIe6/16 OPYH AJIraH KOUIeMIeply aHBIKTAMT.

2. YoH maanbpIMaTTap ’KaHa TYPUCTTUK MOTHBAIMS CBHIIKTYY THEIIENYY TEOpHsIapAbl Kaparl
YBITYY KaHa U3WIJOOHYH TEOPHUSIIBIK MEXaHU3MUH aHBIKTOO.

3. VYmyn maxalaHblH H3WJIIO6 bIKMAlapblH aHBIKTOO YYYH HU3WIIO6 CYpPOOJOpYH KaHa
TEOPHSUIBIK HETH3/IEPUH OUPUKTHPET.

4. N3unnee MOIENMHUH HETU3TH TY3YMYH TY3YY, TpauKTH OUPUKTUPYY TEXHOIOTHUACHI
apKbUIyy ©3repMeJiop OpTOCYHJArbl Taraal e3 apa OalIaHBILITHl YarbULABIPYY, KelleUueKTeTd
TYPUCTTUK arbIMIbl OOJDKOJIO0 YUYH TapbIXbIH jKaHa ydypnaarsl MyHe3nemesnepay >pQeKkTuBayy
ayyy >kaHa OUPUKTUPYY.

5. TypuCTTHK CypoO-Tajanthl OOJIKOJI00 MOJCTUHHH HATBIDKATYYITyT'yH KOMILIEKCTYY
TECTUPJIION.

AJIBIHTaH HATBIKAJIAPIABIH HWIMMU KAHBLIBITBI TOMOHKYAOI: TYPUCTTHK CypOO-TaJIalThI
O0JDKOJIZI00 YOUPOCYHI® OOIDKOJIJOOHYH KONAOHYIYN aTKaH BIKMAJapbhl Y3aK MOOHOTTYY
60imxos10010 60ImKONII00 MakcaTtbiHa CHUU dakropinopyHyH apTTa Kajral TaaCUpUH, OIIOHIOM 2I1e
ap kangait CIM axropnopyHyH 3 apa apakeTTeHYYCYH HEer3uHeH 3 Tudapra andait. OmoHyKTaH,
Oy BIKMalap >XOTOPKY camarTarbl ©3reyeiyYKTepAy KOMIUIEKCTYY alyyda KbIMBIHUBLIBIKTApra
Ayymap OoJylIaT, HaTkliXkaia ONTUMAJIYy SMeC aJ/IbIH ajla TaKTHIK Maiiaa 0oJoT. Atan aiTkaHza,
Oy quccepTanust TOMOHKYAOH cabIMIap/Abl KOIIOT.

1. Bomxongo0HyH KOJJOHYyAarbl MOJEIWHUH KEeMUYWIMKTEPU AHBIKTAJBII, CypOO-TaJalThl
O0JDKOJIIO0 MOJIENTM y3aK MOOHOTTYY YOAaKbIT AMana3oOHyHIArbl W37160 WHTEHCUBIYYIYT'YHYH
WH/IEKCUHUH (AaKTOPYHYH apTTa Kanyy 3(QQeKTHCHH, OIIOHJON 3J€ ap TYPAYY HM3Ie6eHYH 3 apa
apakeTTeHYYCYH 3CKe alyy CyHYIITallaT. ”HTEHCUBAYYIYK WHACKCUHUH (DaKTOPIIOpY.

2. TypusMmre cypoo-TajanTtbl OODKOII00 OOIOHYA THEIeNyy OWIUMIEp HPreNuIl, YOH
MaaJIbIMaTTapra Heru3AeNreH TYpPUCTTUK CYpOO-TajanThl OOIKOII00 BIKMACH! aHBIKTAJIAT.

3. Byn smrekre anrad rpauKaibIK )KeTEKYMIUKKE HETH3ENTeH TApPMaKThIK TYPU3MINUH CypPOO-
TajanTapblH OOJDKOJIJI00 MOJENH CYHYIITanaT, ajl Yy4ypAarbl OOJDKONI00 MOJCIMHHUH
KEMYMJIMKTEPHH Ye4eT KaHa MOJEIINH OOJHKOII00 TAaKTHITBIH JKAKIIBIPTAT.

4. Byn mMakanazna TY3YJITe®H TYpH3MIE CypOO-TallalThl OOKOIIOOHYH MOJENH KOLIyMYa y3aK
MOOHOTTYY OOJDKONJIO U3166 HMHTEHCHUBIYYJIYTYHYH WHACKCUHUH (AaKTOPYHYH MaKCaTTyy
6oimxo00CyHa Jar-3p(GeKTTepuH jkKaHa W3766 HHTEHCHBAYYJIYTYHYH ap KaHAail WHIEKCUHUH
(bakTOpIOpYHYH ©3 apa apakeTTeHYYCYH KOIlyMya 3CKe ajlaT, MyHy MEHEH TAaKTBIKTBl jKaHa
OO0JKOJIIOOHYH UIICHUMAYYIYTY.

5. CanplIThlpMallyy SKCIEPUMEHTTHK HaThliKanap MHCajiap apKbUlyy TeKIIepHieT, Oyl
CYHYUITAJITaH BIKMAaHBIH CAJITTYY BIKMaJIaH apTHIKYBLUIBITBIH TATHIICHT.

AJIBIHTaH HATBIMKAJTAPABIH NpakTUKaJblk mMaanucu: GTDFN Moxpenu onnaiin uznee
MH/IEKCTEpU MEHEH TYPHCTTHK CypOO-TaJlallThIH OPTOCYHZIArbl Taraan OalIaHbIITapAbl TEPeH
M3WIeN, TYpUCTTUK HIIKaHAJapra >kaHa cascaTdbllapra MapKeTHHI CTpaTervsyiapblH KaHa
pecypcrapasl OeNyIITYpPYY IJIaHIAPbIH HATBIIKAIYy TY3YYr® MYMKYHAYK Oepyydy PHIHOKTYK TaK



TYLIYHYKTOpAY OepeT. MoaenbauH apTTa Kairad d3pGeKTTepan aHaIu3100HYH YHUKAILYY KOHIOMY
ara TypU3MAUH MEHEIDKEPIEPH YUYH HUIIEHUM]YY MaajabIMATTHIK KOJJOOHY KaMChI3 KbUIyy MEHEH,
TYpHU3MIe CypOO-TaJIaNThl y3aK MOOHOTTYY OOJKOJII0010 ONYTTYY apThIkublIbIK OepeT. GTDFN Gup
raHa TEOPUSJIBIK KAKTaH WHHOBALMSUIBIK SMEC, OIIOH/ION 3J1e PAKTHUKAIBIK JKaKTaH 0aanyy, Typu3M
JECTUHAIMSCHIH OallKapyy, MapKeTHHI, pecypcTapbl IUIaHAAIITHIPYY jKaHa cascaTThl TY3YY YUYH
KEHUPH KOJIJOHYJIYIITy MEHEH. AJl pIHOKTYK CypOO-TajalThH 63repyIlIyHe Xkapalla cTpaTerusara o3
yOarbIiHIa OHA0OJOPAY KHUPTU3YYT'®, TYPUCTTHK KaHAaTTaHYyHY jKaHa SKOHOMHUKAJBIK MailaHbl
xKoropynaryyra MYMKYHAOyK Oeper. Keickaua aiitkanma, GTDFN womenu Typusm TapMmarbiH
Oamkapyy >kaHa OHYKTYPYY YUYH KYUTYY Kypajl MEHEH KaMChI3 KbUIyY, MPAKTUKAJIBIK KOJJOHYY
MEHEH TEOPHSUIBIK WHHOBaLUSAJIApAbl aWKaJbIITHIPAT. AJI CaHApUNTEIUTHPYY XKaHa TypU3M
TapMarblH MHTEUIEKTYAIIbIK OalllKapyyHy WITEpUIIETYYAe Yedyydy pOJAy OWHOI, OIIOHY MEHEH
TapMaKThIH TYPYKTYy OHYI'YYCYHO CAJIBIM KOLIYYHY KO3OMT.

AJIBIHT'aH HATBINKAJAPABbIH IKOHOMUKAJIBIK MaaHucu: GTDFN Monenu TypusMm TapmarbiHzia
KEHUPH KOJJIOHYY MYMKYHUYJIYTYH KOPCOTYII, peCypcTap/bl OOIYyIITYPYYHY ONTHMAJIAIITHIPyyTa
’KaHa TYPUCTTHK arbIMAApIbIH Tak OOJDKOJI00JOPY apKbUIyy MapKETHHIZIUK CTpaTerHsiiapbl
TY3YYT® HIIEHUMIYY KOJIJOO KOpCOTOT, OIIOHY MEHEH HIIKaHaJapAblH [a, MaMJIEKETTHK
OpraHJap/blH Ja UIIMHUH HaThIIDKAIyyJIyTyH KaHa KUpeUlenyYIyTYH )Koropyiarar. Atan aiTKaHaa,
Typu3M OarbITTapblH Oamkapyy, MeHMaHKaHajJapAbl 33166 CUCTEMAChlH ONTHMAJIAIITHIPYY,
TPAHCIOPT TaApMarblH ILUIAHJAIITBIPYY XKaHa UII-dyapanap/bl IVIAHJAIITEIPYY CBIAKTYY TapMakTap/a,
GTDFN mopenu TapaOblHaH OEpUIITEH TaK MaalbIMaTTap WIMMHNA YeUUMIepaAn KaObll allyyHYy jkKaHa
ONEpalMsUIbIK HaTBIMXKANYyylIyKTy Kblisia skakmelpral. GTDFN wMomenuH KkoinaoHyy MeEHEH
TYPU3MJIMH KBI3BIKJAp TapamnTapbl pecypcTapibl HErM3cH3 OOIYLITYPYYAOH YlIaM 3KOHOMMKAIIBIK
KOTOTYyIapAb! 3PeKTuBayy 60nTypOait, Typru3M arbIMBIHBIH ©3rOPYI )KaTKaH TEHCHIUSIAPBIH TaK
TyLIyHe anblmar. Mucansl, TypucTTuk ce3onaopro GTDFN moznenu koo3 sxepiep YUYH TYPUCTTHK
arbIMJIBIH TaK MPOTHO3ZO0PYH KaMChI3[al ajar, ajapra nepcoHajibl )kaHa OObEKTUIIEPIN allIbIKya
TOJYT KeTKEeH OalllajJaMaHIbIKTaH Kauyy YYYH ajJblH ajia Aasgplooro >kapiam O0epet, TypUCTTEpIHH
KAHAATTaHYyCYH CaKTall, CaTbIll AJIyyHYH KalTallaHyy CTaBKaJIapbIH ’KaHA 003€KU O03€KHU OH CO31y
Koropynaryyra xapaam OepeT. . MpIHIail OpKYHIOOTYITeH Oamikapyy jkaHa IUIaHAAIITHIPYY
UIIKAHAJIAPABIH DKOHOMUKAJIBIK IaWJacblH TaHa JKOIopyjaTlacraH, OLIOHIOM 3¢ TypU3M
TapMarblHBIH OYTKYJ UYBIHXBIPBIHBIH TYPYKTYy eHyryycyHe kemekremeT. GTDFN monenunun
HSKOHOMHUKAJIBIK MaaHHUCH KOIITOI'OH JKCIIEPUMEHTTEP apKbLIyy TOJNYTY MEHEH TaCTBIKTAJIIaH, aHbIH
KOMMEPLMSUIBIK KOJIIOHYY YYYH KE€HUPH MYMKYHUYJIYKTOPYH KOPCOTYI, y4ypAarbl METOALOPIO
CAJIBIIITHIPMATYy HETH3TH KOPCOTKYUYTOp OOIOHYA JKOTOPKY KOPCOTKYUYTep. JKBIMBIHTHIKTAI
aiitkanga, GTDFN mozenu Typu3M HHIYCTPUACHIH OallKapyyHYH >KaHa OHYKTYPYYHYH KydTyy
MHCTPYMEHTTEPHH KaHa bIKMaJIapblH raHa KaMChI3 KbUIOACTAH, OIIOHJION 3J1€ TYPUCTTHUK arbIMJIbIH
O0JKOJIZIOONIOPYHYH TaKTBHITBIH JKOTOPY/IaTyyAa YOH MOTEHLIUANbl KOPCOTOT, Oyl TYpU3MIUH jKaHa
aHbl MEHEeH OallIaHBIIIKaH TapMaKTapAbIH 3KOHOMMKAJBIK MalJachlH OJYTTYYy >KOTOpyJaryyra,
TYPYKTYy OHYKTYPYYT® KOMOKTOLIYYT® MYMKYHAYK O€peT. TypH3M TapMarblH ©HYKTYpPYY >kKaHa
TYpHU3M TapMarblHAarsl HHHOBAIMAIApra kKaHbl 1eM Oepyy.

Koproo y4yH OepuiireH 10KTOpAYK AHCCEPTALUSIHBIH HETU3TH 000J10pY:

1. TypuctTuk cypoo-TananTsl OOKOIIOOHYH MaaHWIYYJIYTYH TYIIYHIOYPYI, TypU3MI€ Cypoo-
TananThl OOJHKOJITOOHYH H3MWIe6 (GOHYHA KEHUPH TaJIKYY.

2. TypusMmre cypoo-TajanTbl OOJKOIIOOHYH ydypAarsl abajblH TalZ00, U3WIIee KeireinepyH
AHBIKTOO, YOH MaajbIMATTap ’KaHA TYPUCTTUK MOTHUBALMS CHIAKTYY aKTyaJllyy TEOpUsIapIbl Uprell
YBIT'Yy jKaHa TYpU3MI€ CYypOO-TaJlalThl OOKOIIO0OHYH TEOPHUSIIBIK MEXaHU3MHUH aHBIKTOO.

3. Uzunnmee mpobrneManapsl >XaHa TEOPUSUIBIK MEXaHM3MJIEPU MEHEH aWKaJbIIIbI, YTy



MaKaJIaHbIH U3WJIJI06 bIKMAJIapbIH aHBIKTAIl, M3HJI606 MOJCIMHIH HETU3TH CTPYKTYPAChIH TY3YHY3.

4. TypusMmre cypoo-TajanTbl OOJDKOIIOOHYH CYHYIITAJITaH MOZIENTH AaBTOPUTETTYY KOOMIYK
MaaJIbIMaT TONTOMAOPYH KOJJIOHYY MEHEH KOMIUIEKCTYY TYPIe TEKIIepHJIET >XaHa MOAEIAUH
aTKapbUIBIILIBIH JKaHa OOJIKONZOOHYH TAKTBITBIH TAaCTBIKTOO YYYH OSKCIIEPUMEHTTED MEHEH
CaJIBIIITHIPBLIAT.

5. Viryn makanaaa KeITUPHITEH U3WII00IOpAYH KBIHBIHTHIKTAPbIH JKaJIbUIAI, HIIKE allblpyyra
00JI0 TypraH CyHyIITap/ibl KHPTU3UHU3.

Keke caabiMaap KaHa M3WII00 HAThIKaJdapbl: OTYHMO 33CH MOJAEIIU J10JIO00PIOOIOH,
HKCTIIEPUMEHTAIJIBIK BaJHIAIMsIaH OamuTanm Koj »a3Mma jka3yyra 4eWnHKH OyT MpoleccTd o3
anjablHya oiyion Taar, agktaasl. M3unneenyn Hareiiixkanapsl IEEE Access 11 tomynna 2023-XbLibl
“Typusmre cypoo-Tajantbl OOJDKOIJ00 YYYH TpaUKalbIK >KETEKTEIreH HEeHpoH Tapmarsl”
aranbiubiHaa 134259-134268 Getr HOoMepiepu MeHeH MHTWIMKTYY *kapeistnanrad. IEEE Access,
IEEE (Onektp »aHa »IEKTPOHHMKA WH)KEHEpJIEPH HHCTUTYTY) KOTOPKY OaallaHTaH avblK KUPYY
KYpHaJIbl, KECUNITCIITEPAUH KaTyy ChIHBIHAH ©TKOH, >KOTOPKY caraTTarbl M3WIAee MakajajlapblH
KApBIAJIOOT0  apHajraH. AJ  JJIEKTPOTeXHHKa, WH(POpPMATHKa, JJIEKTPOHHKA, OaiIaHbIII
TEXHOJIOTHSICHI JKaHa OalllKapyy TEOpHsCHI CHIAKTYY ap KaHJall JUCHMIUIMHANIAPAATrBl allIbIHKBI
U3UI00JIepAYH KeHUpH crneKTpuH KaMThIMT. IEEE Access ©3YHYH auyblk MYMKYHYYJIYTY apKbUIyy
aKaJIeMUSUIBIK KETUIIKSHINKTEPIM KeHUPH KaWbUITYyra KaHa TepeH Oedyiryyre edenre Ty3yIl, 31
apajbIK aKaJIeMUSUIBIK aMaIlyyiap Y9YH MaaHWIYY I1aT(OpMaHbl KAMCBI3IANT.

JuccepTalusiHbIH TY3YMY KaHa KeJaemy: by smrek yu 6emymnen typar: Kupumiyy, 1-6emxym:
Teopusuiblk MaanbIMaTTap jkaHa agabusTTapra cepen canyy, 2-rasa: M3minneeHyH Ma3MyHy jkKaHa
HaTbliKasapsl, 3-miaBa: TecTupnee >KaHa MIUTUH aHanu3M, KopyTyHIy »kaHa cyHyTap,
xanneiceiHaH 115 6et. An 10 cypert, 13 Tabnuua sxaHa 125 mmireMeHn KaMTBIHT.

Description:

1. TeIABIHABIH KU OETH 2 MOHETAHBIH OHYTYLIYHO KaTbIKaH. OII0i 351e yuyp/ia MOHETa SKOOHYH
OPTOCYHAArbl MAMUJICHU CYPOTTOO/16 J1a KOJIAOHYIITaH, Oyl MOHETAaHBIH OHYTYLIYHO abaaH
MaaHuyy 0oiaroH. 3D Gackln ublrapyy TeXHOIOTUsACH 3D Gachlin yblrapyy TEXHOJIOTHSICHI KaTaphbl
na OeNruyy.

2. bup THIABIHIBIH KU OETUHUH OupU-OupHHe OalTaHbIIIaraHbl )kaHa anapbiH Oupu-oupuHe
TaKbIp THELIECH XKOK OOJITOHAYTY ajapAbl KOHYJ YOpAOHYHA jKaHa OHYKTYPYYT® J1a KeHyJ OypraH.
©HOeD Xall. pe3yabTaThl IPOrHO3UPOBAHMSL.

3. Kacanma ypyKTaHIBIpyYHY KOJJIOHYY MPOOJIEMaChIH YeuYYHYH OUPHHYN KaJaMbl -
TaMaKTaHyyHYH Maiiia 6oiynryHa kol 0ep0eeHYH KoIyH Talyy *aHa Hadap TaMaKTaHYyHYH
naiina 6omyuryHa sxon Oepbee tyr i3zm.

4. Napsirep OefTanThlH BETEpHHAP SKEHHH, aJl OMp raHa Japhirep sMec, Oarika KeCUIITHH Japbirepu
OKEHUH aWTThI.



