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COBEPIIIEHCTBOBAHHE AJITOPHTMOB AJIAIITHBHOH OFPABOTKH
PA/THOJIOKAIITHOHHBIX CUTHAJIOB B YCJIOBHAX MEKCUCTEMHBIX IITOMEX
PA/THOYACTOTHOI' O JTHAIIA30HA
T'acanoe A.P., Hckenoepoe H.A., Anuee T.P.

Hauuonanvnasa Axademus Asuauuu

Humencusnwlii pocm ucnonv3zosanus wacmomuozo ouanasona 1030/1090 MI'y, kpumuyecku
8AICHO2O0 011 (PYHKYUOHUPOBAHUSL ABUAYUOHHBIX PAOUOHABUSAYUOHHBIX cucmem makux kax ADS-B,
TCAS, Mode S u DME, npusooum x cyujecmeenHoMy Y8eIudeHuo nI0mMHOCmMU paouocoooueHutl,
CONPOBOAHCOAEMBIX POCHIOM YPOGHS 83auUMHbIX nomex. Ilepeepysicennocmv d¢hupa, 6vizéanHas
00HOBPEMEHHBIM (PYHKYUOHUPOBAHUEM MHOICECMBA CUCTEM, NOPOIcOaem pasHooobpastsie gopmol
unmep@epenyuu, 6KIYAs HAIOHCEHUE UMNYIbCHBIX OMKIUKO8, JIOJHCHblEe OMEemyl U 0ecpadayuro
COOMHOWLEHUST CUSHAN/WYM. Dmu A671eHUsl 86e0yM K CHUJNICEHUIO 00CMOBEPHOCMU O0OHAPYIHCEHUS U
OMCAEHCUBAHUSL BO30YUIHBIX CYOO08, YBEIUYUBAS PUCKU U 3aMPYOHAS (QYHKYUOHUPOBAHUE CUCTEM
VNpagnenus B030VWHbIM — O8UdCeHueM. B nacmoswem uccredosanuu  paccmampusaromcs
UHmMeNeKmyanloHbvle Memoosbl a0anmueHot 0O6pabdomKy CUeHA08, HANPAasleHHble HA NO8blUEHUE
NOMexX0yCmotuyugoCmu 8 yCl108UAX HACbleHHo20 paduosghupa. Ilpednazaemviii H0OX00 0CHOBAH HA
KACKaoOHOoU apxumexkmype aoanmuenou @uibmpayuy, cmooenuposantot 6 cpede MATLAB.
Apxumexmypa exnrouaem MeOUuanHulll Guismp 07 YCMpaAHeHUs UMNYIbCHBIX 8blOPOCO8, PUIbmp
bammepsopma ona nooasnenus wupokononocnvix wiymos u Kanmanosckuii gunvmp 0ns
ONMUMANBLHOU OYEeHKU Nnapamempos cucHana 6 pedlvHom epemeHu. Ha ocHnose 0030pa
MENCOYHAPOOHBIX ~ UCCAEeO008aHULl U DKCHNEPUMEHMO8  C  NPOSPAMMHO-OnpeoensiemMblmMu
paouocucmemamu, 8 cmamve Npeocmasiena 3PoexmusHocms NPeodloHCeHHOU MemoOuKu O
nooasnenus ummepgpepenyuu 6 ouanazone 1030/1090 MIy 6e3 cywecmeeHHO20 UCKAIHCEHUs.
NONe3HbIX CcUueHaNos. Pesynbmamuvl pabomvl O0eMOHCMPUPYIOmM, UYMO NpPUMEHEHUe ONUCAHHO20
KACKAOHO20 aNeopumma no360Jsaem 3HAYUMENIbHO NOBbICUMb OMHOUIeHUe CUSHAN/UYM, CHU3UMb
8EPOAMHOCMb  JIOJHCHBIX — CpAOAMbIBAHUL U  0Oecneuyums YCMoUuyugyro pabomy npuémuot
annapamypusl 8 yClo8usix UHMeHCUBHbIX nomex. Memoouka modcem Oblmsb peanru3zo8ana 8 pamKax
Cyecmeayoumux paouomexHudecKux KOMNieKco8 6e3 3HauumenbHblx annapamublx U3MeHeHUll, Ymo
Oenaem e€é NPAKMu4ecKku HNPUMEHUMOU U NEePCNeKMUGHOU OJisl MACumabHOo20 6HeOpeHUs 6
COBPEMEHHBIX U OYOYWUX CUCMEMAX ABUAYUOHHO20 HAOII0OEHUS.

Knrwouegvie cnosa: paouonoxayuonmvie cuchauwl, nepezpyska ouanazona 1030/1090 MIy,
nomexu muna FRUIT u garbling, unmennexmyanvnas obpabomka, adanmuenas Guibmpayus,
YCMOUYUBOCHb K NOMEXAM.

BBenenue

AxtuHoe BHenpenue cucteM Mode S, ADS-B u TCAS, DME npuBeno k cTpeMHUTEIbHOMY
POCTY IJIOTHOCTHU paarooOmeHa B aquamnazone yactot 1030/1090 MI'1. D10 00ycI0BI€HO HE TOJBKO
POCTOM MHTEHCHBHOCTH BO3JYUIHOTO JBM)KEHHS, HO U YBEJIMYECHHUEM KOJMYECTBA 3alPOCUYUKOB U
OTBETYMKOB, (PYHKIHOHHpYIONMX O€3 I[IeHTPAJIM30BAHHON CHUHXpOHM3alMH. B pesynbrare
3HAYUTEIbHOE YBETHMUEHHE KOJIMYECTBA 3alIPOCOB U OTKIMKOB, OCOOCHHO B paiflOHaX C HACHIIIEHHBIM
TpaduKOM, MPHOIMIKACT CIIEKTPAIbHYIO HArPY3KY K MPeaeIbHBIM 3HaueHusM [1].
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OnHoBpeMeHHass pab0oTa MHOXKECTBA HE3aBHCHMBIX MCTOYHMKOB CHTHaJa 0e3 MeXaHH3Ma
IIPUOPUTETHOCTH MOPOXKIAET CITydaiiHble HAI0KEHUSI UMITYJIbCOB, a TAK)KE B3aUMHbBIE [IEPEKPBITUS
OTBETOB OT Pa3HBIX BO3JIYIIHBIX Cy/I0B — sBJeHHs, n3BecTHbIE Kak garbling u FRUIT (False Replies
Unsynchronized In Time). 3t ¢popmbl nHTEp)EpEHIINM CHUKAIOT TOCTOBEPHOCTD JICKOAUPOBAHMS
COOOIICHNH, YXYIIIAIOT COOTHOIIEHNWE CUTHA/IIYM U, B KOHEYHOM HUTOTE, CHIDKAIOT TOYHOCTh U
CTaOMIILHOCTh PAAMOJIOKAIIMOHHOTO HabmoaeHus [2].

B ycrnoBusx HapacTaromieil Harpy3ku ocoOyr0 akTyalbHOCTH IMPHOOpeTaeT pa3paboTka
3QGEKTUBHBIX ~AITOPUTMOB (QMIBTPALMM M MOJABIEHUS IIOMEX B pEAIbHOM BpPEMEHH,
obecrieunBaOIUX HAASKHYI0 00pabOTKYy paJnojOKAMOHHBIX CUTHAJOB JIaXKe B MEpPErpy’KeHHOU
cpeae. B pamkax gaHHOro MccienoBaHUs CO3JaHa MaremaTuyeckass Mojienb B cpene MATLAB,
MO3BOJISIONIAST BBIOJHUTD CHMYJIALUIO TPOLECCOB NpuémMa M 0OpabOTKH paanoIOKAIIMOHHBIX
CUTHAJIOB, BKJIKOYas MOJAEIMPOBAHUE LIIyMa, UHTepPEPEeHIIMH U pabOTy pa3auyuHbIX (GUIBTPOB. DTO
obecrieynBaeT BO3MOXKHOCTh CpaBHEHHsS S()()EKTUBHOCTH pA3TUYHBIX METOJOB aJalTHBHON
GWIbTpaLUU U UX COYCTAHUH.

Heabt0o maHHOW pabOTHl SBIAETCS WCCIEAOBAHHE U ampoOanus WHTEIUIEKTYallbHBIX
aJITOPUTMOB, CIIOCOOHBIX 00E€CIEUNTh YCTOMUUBYIO pabOTy paJl0JIOKAlIMOHHBIX CUCTEM C aKTUBHBIM
OTBETOM B YCJIOBHUSIX HACBIIIEHHOCTH CIIEKTPA U MHHUMHU3AINH JIOKHBIX CPadaThIBAaHUN.

OcHoBHas1 YacTh

AKTYaTbHOCTh TMPOOJIEMBI TEPETPy3KH paanovacToTHoro muanazoHa 1030/1090 MI'm B
cucTeMax HaOJI0JeHUs YETKO IEMOHCTPUPYETCs Ha KapTe MHTEHCUBHOCTH cooduiennit Mode S o
Bcell EBporne (pucynok 1). Ha Bu3yanu3anuu npeacTaBiieHbl 30HbBI C BBICOKOM IMJIOTHOCTbIO OTBETOB
oT OOpPTOBBIX TPAHCIOHJIEPOB, I'/le YacToTa mepeaay npesbimaer 50 cooOlieHuil B CEKyHAy, YTO
3HAYUTENIBHO MPEBOCXOAUT PEKOMEHJ0BaHHblE 3HaueHus 1o crenupukanusm SPI-IR. OcobGenno
neperpy>keHs! paiionsl Jlonnona, Ilapmxka, ®@pankdypra u ceBepHoit Mtamuu, rae Habmogaercs
YCTOWYMBOE MPEBBIIIEHNE IOPOr'OB HE TOJBKO 110 KOJIMYECTBY COOOIIEHUH, HO U 110 YUCITy OTKJIUKOB,
(bopMHPYIOIMX 3HAYNUTENBHYIO YaCTh JIOKHBIX cpabaTeiBaHuil U MHTEpdepeHnu. THTeHCUBHOCTh
Mode S-oTBeTOB B psijie €BpOICHCKHX 30H YK€ NPHONMKACTCS K MPEICIbHBIM 3HAUCHHUSM,
nonyckaeMblM ctangaptamu ICAO Annex 10. IlpucyrcTBre Ha KapTe OOLIMPHBIX KPAaCHBIX 30H
CBUJIETEIBCTBYET O HachIeHHOCTH KaHana 1090 MI'11 u pocTe BEpOsSTHOCTH HAJIOKEHUSI CUTHAJIOB
1 FRUIT-co6bItuii (pucynok 1) [3-6].

History (Peak Total) x

> 50 msgs/s
> 60 msgs/s
>80 msgs/s

Pucynoxk 1. Kapra uareHcuBHocTH coobmennit Mode S Ha yactote 1090 MI'11 B eBponerickom
BO3YLIHOM IPOCTPAHCTBE
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[IpakTnueckue wu3MepeHus, NPOBEAEHHbIE B panoHe a’ponopra JFK (Hb}O-fIOpK),
MOATBEPXKIAIOT MacHTabHYyI meperpykeHHoctb amamna3zoHa 1030/1090 MI'n, ucmosb3yemoro
cucremamu Mode S, TCAS u ADS-B. B xone 25-1HeBHBIX HAOMIOACHHUN YCTAaHOBIIEHO, YTO OKOJIO
88 % BO3IYIIHBIX CYJI0B OCHaIIEHbI oTBeTunKamMu Mode S, u3 uHux 86 % — TCAS u no 25 % — ADS-
B-nepenarunkamu. OTHOBpEMEHHO Ha MOBEPXHOCTH a’pOIOPTa B Yachl MUK aKTUBHO padoTanu 20-
30, amHora 10 45 60pTOB € BKIHOUEHHOM cucTeMoit TCAS, 4To MpUBOAMIIO K aHOMAIBHO BEICOKOMY
qyucay oTBeTOB Mode S M YacThIM MepeceyeHusM CUTHAIOB. AHaiIM3 mokasai, uyto 70 60 % Bcex
oTBeTOB npuxoamiuchk Ha TCAS-unTepporamum, a 1075 KOPOTKUX Squitter-cooOIeHuit cocTaBsiia
okoso 10 % [7].

Cxo’kre HHUIIMATUBBI pean3yloTCs U B a3MaTcKoM peruone. B Sinonuu ['maBHoe yripaBieHue
rpaXJIaHCKOW aBUALlMM COBMECTHO ¢ HayuyHo-ucCCaenoBaTE€NbCKUM HMHCTUTYTOM 3JIEKTPOHHOU
HaBHTallMK MIPOBOJIUT TOCTOSHHBIH MOHMTOPHHI cocTosiHHs auarazona 1030/1090 MI'n. C 2022
rojla B paMKax MpPOEKTa OCYIIECTBISETCS CcOOp M aHaIU3 JAHHBIX, MOJYYEHHBIX C JIETHBIX
MHCIIEKIIMOHHBIX caMOJIETOB ¢ ucnoiib3oBaHueM MeTtoauku ICAO Doc 9924. Pe3ynbTaThl NEpBhIX
M3MEPEHHUI TMOKa3ali CPEIHIOI 3arpy3Ky KaHajia Ha ypoBHE 2 %, OJHAKO MOMYEPKHYTO, YTO
JaIbHEUIINI POCT BO3IYIIHOTO JABMKEHUS MOKET IPUBECTU K MPEBBIIICHUIO0 KPUTHIECKOTO MTOpOTra
8 %, BBI3BIBAIOLICTO HCKAXKCHUS B OTOOpaKeHUH 1eneit [8].

Macmtad npobieMbl MOATBEPKAACTCI U MEXKIAYHAPOJHBIMU HCCIECIOBAaHUSIMHU: BeCh
nuanaszon 960-1215 MI'u, Bxmovaronuiit DME, TACAN, SSR, TCAS, xapaktepu3yeTcsi BRICOKOU
IJIOTHOCTHIO UMITYJILCHBIX TIOMEX M OTPaHUYeHHOH CIEeKTpalbHOM éMKOCThI0. Duty-cycle curnasnos
DME u TACAN moxet nocturath 17 %, a ypoBeHb MEIIAIOIINX UMITYJIHCOB HEPEAKO MPEBBIMIAET
MOIIIHOCTH MoJie3Horo curHana Ha 50 n1b. DTy nanHble HArTSAHO IEMOHCTPUPYIOT, UTO MHTEHCUBHOE
OJIHOBpEMEHHOE (PYHKIIMOHUPOBAHME MHOMXECTBA CHCTEM CBS3M W HAOJIOJIEHUS TPHUBOJHUT K
CepbE3HOMY POCTY MOMEX U HEOOXOJUMOCTH COBEPILIEHCTBOBAHUS AITOPUTMOB 00pabOTKM CUTHAIIOB
[9].

JlononHuTeNbHBIE  MOATBEPXKJIEHUS  TMOJIYYEHbl M MO  pe3yJibTaraM  JOKaJIbHBIX
skcriepuMeHToB. Mcnbitanus cuctembl ADS-B, mpoBenénnsie Ha 6a3e HannonanpHO#M Akagemuu
ABuanuu, nmokasajiy, YyTO IpU BBICOKOW IUIOTHOCTH paavooOMeHa B auanazone 1030/1090 MI'n
HaOII0JaeTCsl CHMKEHUE JTOCTOBEPHOCTH TEpeIaur JTAHHBIX BCIIEICTBUE HATOXKEHUS MMITYJIbCHBIX
OTKJIMKOB M OrPAHMYEHHUsI YHUCJIA BPEMEHHBIX CJOTOB KaHala. lIprMeHeHue HamnpaBIEHHBIX U
CEKTOPHBIX AHTEHH IO3BOJIMJIO YBEIMYHUTHh JAITHHOCTh YBEPEHHOTO NMpUEMa U CHHU3UTH YPOBEHb
B3aMMHBIX IOMEX, YTO MOATBEPKAAET aKTYaIbHOCTh BHEIPEHHS aJalTUBHBIX METOAOB (DUIBTpaLIUN
B YCJIOBHSIX IEperpykeHHoro paaunosdupa [10, 11].

Onnaum n3 3¢ (HEeKTUBHBIX HAMPABICHHUH MOBBIIICHUS TOYHOCTH JUCTAHIIMOHHBIX U3MEPEHUI
u (HOopMUPOBAHUS ATAIOHHBIX CHUTHAJIOB SBISIOTCS aKyCTOONTHYECKHE METOIbI, B YaCTHOCTH,
aKyCTOONTHYECKUN Mapkep, GopMUpyeMblii Ha ocHOBe audpakiuuu bparra B goroymnpyroii cpene.
Takoli mapkep oOecreynBaeT BBICOKOTOYHOE MPOCTPAHCTBEHHO-BPEMEHHOE MO3WUIIMOHUPOBAHUE
CBETOBOTO HMMITYJIbCa, YTO MO3BOJISIET MCIOJIb30BaTh €ro B KaueCTBE OIMNOPHOTO CHUTHajla MAJis
KATUOPOBKH WJIM MOJCITUPOBAHUS HM3MEPUTENBHBIX cHUCTeM. [IpwHIMI paboThl OCHOBaH Ha
yIOpaBIeHUN YacTOTONM M (a30il aKyCTHUYECKOW BOJHBI B KPHUCTAJUIE, YTO BHI3BIBACT IJMHEHHOE
cMenieHre Tu(parupoBaHHOTO JIyda. DTOT PU3MUECKHN MEXaHW3M (PaKTUUECKH PEaTM3yeT aHaJloT
aIaITUBHON BpEeMEHHOW (UIBTPAIK: U3MEHEHHE YacCTOThI YMPAaBISIONIETO CUTHANA MPUBOAUT K
KOHTPOJIUPYEMOMY HW3MEHEHHUIO TIOJIOKEHUS W JJIUTEIBHOCTH MMIYJbCa, YTO TO3BOJISIET
MO/ICJIMPOBATh IMOBEICHUE CUCTEMBI ITPH PAa3JIMYHBIX THITAX CUTHAJIOB U mymMoB[12, 13] .

[Tepexon oT MOJOOHBIX (PU3NUECKUX aHAIOTOB K U(POBBIM CUCTEMAaM aHAIM3a U KOHTPOJIS
npuBEN K HIMPOKOMY PACIIPOCTPAHCHHUIO HHTEJUICKTYAIbHBIX METOIOB OOpaOOTKM CHTHAIOB. B
COBPEMEHHBIX PpAJAUOTEXHUUYECKUX CHUCTEMaxX YMpaBICHHUS BO3IYIIHBIM JBUKEHHEM aKTHBHO
BHEJIPSIIOTCSI MHTEJUIEKTYalIbHbIE METO/AbI IMarHOCTUKA U MOHUTOPUHIA TEXHUYECKOT'O COCTOSHUS
obopynoBanus. IIpuMeHeHHME HEUPOCETEBBIX QJITOPUTMOB U  BEHBJIET-aHAIM3a IO3BOJISIECT
OCYIIECTBIATH 00pabOTKYy M3MEPHUTENbHBIX JaHHBIX B PEAIbHOM BPEMEHHU, BBISBISTH OTKIOHEHHUS

3
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napaMeTpoB M MPOTHO3MPOBATH BO3MOKHBIE HEHCIIPABHOCTH ammapaTypbl. Takue MeToJbl
obecreynBaOT aBTOMAaTUYeCKoe OOHapy)KeHUE JAerpajallid XapaKTepUCTHK, (OPMHPOBAHUE
NpeayNpeIuTeNbHBIX CHUTHAJIOB W TEPEeX0]] Ha pe3epBHBIC KaHaibl 0e3 ydacTusi omeparopa.
ITonoGHBIE TOAXOABI JAEMOHCTPUPYIOT AS(PGEKTUBHOCTh HMHTEIIEKTYalIbHBIX aJITOPUTMOB IIpU
aHaJM3€ CHUTHAJIOB CIOXHOW CTPYKTYpbl M MOTYT OBITh aJaNTHPOBAaHBI JUIA TOBBIIICHUS
[IOMEX0YCTOMYMBOCTH PaJHOIOKAIIMOHHBIX cicTeM B aquamasone 1030/1090 MTI'r [14].

JUis paccMOTpeHus: METOA0B OOpabOTKM pPaMOIOKAIMOHHBIX CHUTHAJIOB, I€IECO00pa3HO
[IPOaHAIU3UPOBATh MOAXOAbl K (UIbTpALMM B YCIOBHAX HOMEXOBOHM cpenpl. CyllecTByIOT
pa3nuYHbIe METObI (PMIIBTPALIMH, TAKUE KaK 3KCIIOHEHIIMAIIBHOE CKOJIb3AIIee cpeaHee, [ 'ayccoB u
BunepoB ¢puinbTpel. MeTo1 3KCIIOHEHIIMAIBHOTO CKOJIB3AIET0 CPEAHEr0 OTIIMYAETCS IPOCTOTOM, HO
BHOCHUT (pa30BOE 3aIa3ibIBAHNE ¥ BPEMEHHOW CIBUT MEX/Ty BXOJHBIM U BBIXOJHBIM CUTHAIAMU, YTO
CHMYKaeT TOYHOCTh CUHXPOHHON 00pabOTKM UMITYJIbCHBIX CUTHAJIOB. ['ayccoB ¢punbTp 3¢pdexTuBHO
MOJIABJIACT CIy4YalHbIE IIyMbl W CIJIAXKHBAET CHTHAJ 3a CUET IJIABHOM aMIUIMTYJHO-YaCTOTHOW
XapakTepucTUku. OJHAKO MNPUMEHEHHE TaKuX CIVIQ)KMBAIOLIMX HU3KOYACTOTHBIX (DUIIBTPOB
NPUBOAUT K PACHIMPEHHIO WMITyJbCHOM pEAaKIUHM M CHI)KCHUIO BPEMEHHOTO pPa3perieHus
PalMOIOKAIMOHHOM CHUCTEMbI. DTO CBSI3aHO C YMEHbBIIEHHEM IOJIOCHl YacTOT U Pa3MbIBAaHHEM
¢bponTOB MMITyIIbCa. KpoMe TOro, HEMMHEHHOCTh (ha30BOM XapaKTEPUCTUKU BBI3BIBAET TPYIIIOBYIO
3a7IepPIKKY, YTO MPUBOIUT K HCKaXEHUIO (GopMbI OTpakéHHOTO curHaia [15, 16].

OwibTp Bunepa obecnieurnBaeT onTUMabHOE MOJABJICHHUE IIyMa IPU YCIOBUU HU3BECTHOMU
CTaTUCTUKH CUTHaNA U moMeX. OIHAaKO B peabHbIX PAJUOIOKALMOHHBIX CUCTEMAaX €ro IPUMEHEHUE
OTPaHUYEHO, IIOCKOIBKY (QMIIBTP TPEOYET TOYHOTO 3HAHUS CIIEKTPAJIBHBIX XapaKTEPUCTHUK CUTHAJIA U
IIyMa, KOTOpbIE€ YaCTO M3MEHSIOTCS BO BPEMEHHU M HEJIOCTYIHBI JUIsl MPSMOro u3mepeHus. Takum
o0pa3oM, TpPaJAWIMOHHBIE METONBl YCTYMAIOT AJalTUBHBIM aJTOPUTMAaM II0 YCTOHYMBOCTH K
M3MEHSIOMIMMCST  YCIIOBHSIM HaOmrofeHusi. B cBsi3u ¢ 3TUM 0OCOOBI MHTEpec MpeaCTaBISIOT
MenuaHHas, barrepBopToBckas u KanmaHoBckas (uibTparmu, obecreunBaroniie 0aJaHnce MKy
TOYHOCTBIO 00PabOTKH, YCTOWYUBOCTBIO K IIOMEXaM M BBIYUCIUTENbHOI 3¢ dexTrBHOCTIO [17].

B Takmx ycrmoBHWSIX TpeIoKeHHas KOMOWHAIMs (QUIBTPOB TMO3BOJSET TOBBICUTH
MIOMEX0YCTOMYMBOCTh PaJNOJIOKAIIMOHHON 00paboTku. BriOpaHHble HaMM (UIBTPHI MMO3BOJISIOT
YCTPaHHUTh HEIOCTATKHW JITUX METOJIOB M O0ECHeuuTh OaJlaHC MEXAy KadeCTBOM OOpadOTKH W
BBIUUCIIUTENILHBIMU 3aTpaTaMyd. MeuaHHbli GUIBTP OTHOCUTCS K KJacCy HENMHEHHBIX PAHTOBBIX
GuIbTPOB, pa3pabOTaHHBIX [UIS TOJABJICHUS HMMITYJBCHBIX IIOMEX IIPH COXPAaHEHHWH PE3KHX
NePeX00B U TPaHULl CUTHAJIOB. B oTianune oT JIMHEHHBIX QUIBTPOB, KOTOPblE OPUEHTUPOBAHbI Ha
CTIEKTpPAJIbHYI0 00paboTKy, MeIMaHHbIe (PUIBTPBI ACHCTBYIOT T€OMETPUIECKH, BBIICISS JOKAIBHO
MOHOTOHHBIE WM TOCTOSHHBIE YYAaCTKH CUTHaNA. DTO JeNaeT MX O0COOCHHO 3P (EKTUBHBIMHU IS
00pabOTKM TaHHBIX, B KOTOPBIX CHEKTPhI CHTHAJIA U IITyMa TIEPEKPHIBAIOTCS, KaK B PaJMOJIOKAIINH,
TaK ¥ CUJIOBOM 3JIEKTPOHUKE, TJI€ MPUCYTCTBYET BBICOKOYACTOTHBIN «3BOH» U CITy4aifHbIe BBIOPOCHI.

Cornacno Karl et al. (1992), meauannbiii GunsTp ¢GopMUpyeT BBHIXOAHOE 3HAUEHUE Kak
MenraHy Habopa OTCUeTOB B OKHE pazmepa 2N+1:

y(n) = median [x(n — N), ...,x(n), ...,x(n + N)] (1)

rue:
e X(Nn) — BXOAHO¥ cUrHam (HapuMep, paJnoIOKaIIHOHHBIA OTCUET);
e N — nosioBHMHA pa3Mepa CKOJIB3AIIETo OKHA (00Iee KOJIMUecTBO OTCUETOB B OKHE — 2N+1);
e median [] — omepanus HaXOXICHUS MEIUAHBI, TO €CTh CPEIHEr0 3HAYCHHs CpeIu

YIOPSI0OYEHHOTO Habopa OTCYETOB.

Ot10 mo3Bosisier (GuUIbTPYy 3GQGEKTHBHO YCTPAHATH OJMHOYHBIC BCIUIECKH, HE HMCKaxas
CTyNEeHYaThle WJIM JMHEHHO BO3pacTalOUIMe Y4YacTKH CUTHana. Hampumep, mpu MoAenupoBaHUU
UMITYJIbCHBIX TIEPEXO0ZI0B MEIHaHHbIN (PHIBTp MOJHOCTHIO BOCCTaHABIUBAI GopMy (poHTa, TOrAa
Kak punsTp barrepBopra (4-ro mopsaka) CriaakuBal €ro U He YCTPaHsUI BEIOPOCHI.
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B mpunoxeHusx K CHIOBOH 3JEKTPOHHMKE M PAAUOTEXHHKE MEAMAHHBIA (PMIBTP JOKa3al
3¢ (}HEeKTUBHOCTh NPU yAAJICHUM MMapa3UTHBIX KOJIEOAHH U 3BOHKOB OT Mapa3UTHBIX EMKOCTEH U
WHIYKTUBHOCTEH, COXpaHssi TIIpd O3TOM peallbHble IEpexoJHble mpouecchl. Ero BakHOe
MPEUMYIIECTBO — YCTOMYUBOCTD K OLIMOKAM OKPYIJIEHUS M IPOCTOTA peanu3aliu Jaxke B Hu(poBoM
BUJC, TIOCKOJIBKY OIepanus COPTUPOBKM HE TpeOyeT IUlaBaloUIMX BblYMCIHCHUH. s
pPaZMONIOKAIMOHHBIX ~CHUCTEM 3TO CBOMCTBO LIEHHO: (WIBTP MOXKHO peaju30BaTh B
MHUKPOKOHTPOJUIEpE AJIsi peabHOro BpeMeHH Ipu o0paboTke orBetoB Mode S, rae xapakTepHbI
KOPOTKHE UMITYJIbChI U YacThle JToxKHbIe cpadaTeiBanus (FRUIT).

OunpTp barTepBopTa — KiIaccu4ecKuil TMHEHHBIN QUIBTP, 00ECTIEYMBAIOIINI MAKCUMAIBHO
IUIOCKYIO aMILTUTYTHO-4aCTOTHYIO XapakTtepucTuky (AUX) B monoce mpomyckanusi. Pazpaboranubiii
Cruenom barrepoptoM B 1930 r., OH MIUPOKO UCHIOJIB3YETCSI B CUCTEMAX CBSI3U, PAJAHOIOKALIUN U
ANEKTPOHUKE Oyiarojapsi COCOOHOCTH MOJABISATh BBHICOKOYACTOTHBIE IIyMbl NMPU MHUHUMATbHOM
UCKaKEHUHU IoJie3HOro curHana. OCHOBHOE CBOMCTBO ¢uibTpa barrepBopra — MOHOTOHHOE
CHaJiaHie aMIUIMTYAbl C POCTOM YacTOThl M OTCYTCTBHE psiOM B mosoce mpomyckanus. Ero
XapaKTepUCTHKA OTPEACISICTCS MOPSIIKOM N PHIIBTpA:

. )
|H(jw)| = =
1+ (w_c an

rue:
[H(jo)| — moxgyns nepenatouHoi GyHKIUU GUIbTpa (aMIUTUTYAHBINA OTKIIUK);
® — YTJIOBasi YaCTOTa BXOJJHOT'O CUTHAJIa;
(¢ — 4acToTa cpe3a.
N — mopsnoK (GuiIbTpa, OMpPEAETAIONNNA KPYTH3HY CHa/la XapaKTePUCTUKH 3a TpeleiaMu
MIOJIOCHI ITPOIYCKAHUSI.
Jlnise MpoeKTUPOBaHUS aKTUBHBIX (PUIBTPOB YacTo mpuMeHsiercs Tonojorus CamneHa—Ku,
MO3BOJIAIONIAs MIOCTPOUTH BTOPOM WJIM TPETU MOPAIOK C ONEpalMOHHBIMU ycunutensMu u RC-
nenoykamu. Hampumep, npu fc=1kHz u C=1pF, conpotuBineHus R~1.59kQ obGecneunBaroT
KadecTBeHHBIN (akrop Q=1. MopenupoBanue B LTSpice mokasano, 4To TpeTHH-IOPSIIKOBBIN
HU3KOYACcTOTHBIN ¢GuiasTp barTepBopra maér ocmabnenne Gonee 40 nb wa wactore 10 kI,
3G GEKTUBHO yCTpaHss BBICOKOYACTOTHBIE T'aPMOHUKH, XOTS (a3oBas XapaKTEpPUCTHKA HMEET
HEJIMHEHHOCTh M3-3a KPYTH3HBI aMIUTUTYAHOTO OTKIMKA. B OTiamuYMe OT MenuaHHOToO, (QHIBTP
barTepBopTa OpHEHTHMpPOBaH Ha CIEKTPaJbHOE CrIaKMBaHHE, MOITOMY OH XOpPOIIO MOJABISET
pPaBHOMEPHBIN (TayCcCOB) IIyM, HO XYK€ CHpPaBJIseTCs C OAMHOYHBIMU BhIOpocaMu. TeM He MeHee,
€ro BbICOKasi CTAOMIIBHOCTh U IPOCTOTA pacuéTa JeNaloT €ro BaXKHBIM 3JIEMEHTOM aIallTUBHBIX CXEM
npeo0pabOTKU paauooKanuoHHbIX curHaioB [18, 19]. Takum oOpa3om, MeauaHHBINH (QUIBTP
OrpaHUYeH NpHU (PUIBTPAlMKM TayCCOBCKOTO IyMa MM HpPU HEOOXOJAWMOCTH 3HAYUTEIBHOTO
CTJIIKUBAHMSI CIIEKTPAIFHBIX MIOMEX. B Takux cirydasx ero mesinecoodpasHo coueTarh ¢ JTMHEHHBIMU
¢uIbTpaMu HM3KUX 4YacTOT (Hampumep, barrepBopra) Miau ux THOpHIHBIME CTpyKTypamu. Ha
pUCYHKE 2 TIOKa3aHO CpaBHEHHE pE3yJIbTAaTOB (HIBTPALUN 3alIyMJIEHHOTO TPSMOYTOIEHOTO
curHana. OpanxeBas JMHUS COOTBETCTBYET HCXOAHOMY «YMCTOMY» CUTHAITy, TOHKas cepast TMHUS —
pe3ynbTar MeAuaHHoOW (uiabTpauuu. MeauanHbll GuiIbTp 3G(HEKTUBHO yCTpaHSET MUMITYJIbCHBIE
BBIOPOCHI, coxpaHsisi popmy ¢pponTos [9].

Kak wuszBectHO, KammaHOBCKHII (QMIBTP 3TO pEKypCHBHBI METOJ ONTHUMAaJbHON OLEHKU
COCTOSIHUSI CHCTEMBbl Ha OCHOBE aIpUOPHOW MOJENU IBMXKEHHUS M IMOCTYHAIOIMX HM3MEpeHuil. B
palMOJOKAIMOHHBIX CHCTEMAax JaHHBIA METOJ IO3BOJSET OOBEIUHSATH JAHHBIE H3MEPEHUl U
arnpuOpHBIE OLIEHKU Ui BOCCTAHOBJICHHMS HMCTUHHBIX KOOPAMHAT M CKOPOCTH IIENU JaXe NpH
Hanmuuu myMmoB. CoBpeMeHHble Bepcun (uibTpa Kanmana, BKiIrodas aganTUBHbBIE U TMOpHIHBIE
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CTPYKTYpbI, CIIOCOOHBI YYHUTHIBATH HEIWHEHHOCTh JBUXKCHHS ¥ HM3MEHYHMBOCTH IIYMOBBIX
XapaKTEPUCTHK, YTO OYCHb aKTyalIbHO [T 00paOb0TKK CHTHAJIOB B CIIOXKHOU moMexoBoii cpeje [20].
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Pucynok 2. MeananHas GUIbTpanus JisE UMITYJILCHOTO CUTHANA: ) MPSIMOYTOIBHBIA CUTHA,
UCKXEHHBIN UMITYJIbCHBIM IIIYMOM, b) pe3yJbTaThl OCJIE MEAUAHHON (HIBTpaLN

CoBMeCTHOE IPUMEHEHHE ITHX TPEX (PHIBTPOB MO3BOJSIET CHOPMHPOBATH MHOTOYPOBHEBYIO
CHCTEMY MHTEIUICKTYAIBHON (HIIBTPAIUH, TAe KaXKIbIH METOJ] KOMIICHCUPYET HEJJOCTATKH JPYTHX.
Menuanubiii  GuibTp 3(PQPEKTUBHO yCTpaHSET HUMIYJIbCHbIE BBIOPOCH], BO3HMKAIOIIUE MpPU
MePeCceueHNH CUTHAJIOB OTBETYMKOB W TAPA3UTHBIX OTPAKEHUSX, MOJABIISS HETAyCCOBCKHE IIYMBI
06e3 wuckaxeHuss ¢opmbl uMnyiabcoB. PuibTp barrepBopra criuaxuBaeT CHEKTpalbHblE |
rapMOHUYECKHE COCTABJIAIONINE, BO3HHUKAIOIINE Tpu HamokeHuu kozoB Mode A/C/S u ADS-B,
coxpaHssi (a30BYyI0 KOT€PEHTHOCTh M HE HMCKakas paboumii quana3oH yacTtoT. KammaHoBCckuit
GuIbTp amanTHpyeTcs K BPEMEHHBIM  (IIYKTyalMsiM TTOMEXOBOW Cpeibl, KOMIICHCUPYS
KOppeIupOBaHHbIE BO3MYIIIEHHUS U BOCCTaHABJIMBAs HMCTUHHBIE ITApaMETPbl CUTHAJIOB, YTO MPUBOAUT
K TIOBBIIICHUIO OTHOIIICHHSI CUTHAJI/IIIYM M JOCTOBEPHOCTH PaJIMOJIOKAIIMOHHBIX TaHHBIX [21].

OcHOBHas ujies 3aKJII0YaeTcs B TOM, YTOOBI Ha CHUMYJSIIMOHHOM YpPOBHE BOCIPOH3BECTH
paboTy BTOPHYHBIX PaTUOJIOKAIIMOHHBIX cucteM B auamazoHe 1030/1090 MI'nm u uccnenoBaTh
3G HEKTUBHOCT Pa3IUYHbIX [U(PPOBBIX (GUIBTPOB U AITOPUTMOB 00pabOTKU curHaioB. [Ipu sTom
co31aéTcss MMUTAIIMOHHAST MOJIENb, B KOTOPOW MOJIEITMPYETCSI MOIIHOCTh MPHHUMAEMOT0 CUTHAIA B
3aBHCUMOCTH OT JaJbHOCTH, JOOABIIAIOTCS MCKYCCTBEHHBIE 1€ U IIyMbI, a 3aT€M BBIMOJIHAETCS
nocjenoBarenbHas QUIBTpAllus W aJanTHBHOE oOHapykeHue. Ha mepBom stame ¢dopmupyercs
TeopeThyecKas 3aBHCUMOCTh NPUHMMaeMOW MOHIHOCTH OT ganbHocTH (1/R*) ¢ moGaBneHuem
rayCCOBCKOTO IIIyMa W OTIENBHBIX HUMITYJIBCHBIX OTPAXCHH, UMUTHPYIOUINX BO3AYIIHBIC IIEIH.
Jlanee peanusyercss oOpabOTKa CHUrHajla ¢ MPUMEHEHHEM HECKOJIBKHUX METOJOB: MEIMAaHHOTO
GbwiIbTpa IUTS TOAABICHHUS OAMHOYHBIX BHIOPOCOB, HU3KOYAacTOTHOTO (uibTpa barrepBopra mis
CIJIa)KMBaHMSI ITYMOBOW COCTaBJISIFOLICH, afanTUBHOTO GuiabTpa KanMaHa /Ui OLlEHKH MCTHHHOTO
cUrHaJia Ha (OHE CIlydalHBIX (QIYKTyalwid, a TaKKe COTJIACOBAHHOTO (MIIBTPA UIS BBIICICHUS
UMIIYJIbCOB, COOTBETCTBYIOIIUX OKUAAeMOW ¢opMme OTpaKEHHOro curHaia. s amanTUBHOIO
noporoBoro oOHapyxenus ucnonszyercs anmroputm CA-CFAR (Constant False Alarm Rate),
KOTOPBIU TTO3BOJISIET MOACTPANBATH ITOPOT O] JIOKaJIbHBIH ypOBeHb oMex [21, 22].

Jlnsd  TOBBILICHWS  JOCTOBEPHOCTHM  INPHHUMAEMOTO  PaJMOJIOKAI[IOHHOTO  CHTHaja
MpUMEHSETCS KaCKaiHas cucTeMa Hu(pOoBbIX (PUIBTPOB, T€ KXKIbIH 3Tall BBIIOJIHSIET CBOIO 3aauy.
[TepBbiM ucnonb3yercsi cornacoBanHbld GuinbTp (Matched Filter), koTopslii ycuimuBaeT ydacTKH
CHTHAJIa, COBIAJAIOIINE 110 (hopMe ¢ 0KHIAEMBIM UMITYJTLCOM. CMBICIT B TOM, YTO CBEPTKA BXOTHOTO

6
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CUTHaJIa C 3TAJOHHBIM UMITYJIbCOM YCHJIMBAET TOJILKO T€ (DparMeHTHhI, TJI€ €CTh OTKJIUK OT LIEJH, a
Clly4aiiHbIe IITyMbl CTAHOBATCS MEHEE 3aMETHBIMU (PUCYHOK 3).

X

’;\ This file can be published to a formatted document. For more information, see the publishing video or help.

25 TD
26 % 4. dunepTpaumsa

27 & ——— 4.1. CornacoBaHHEI GMILETP (C STANOHHEM MMIIYJLCOM)

28 — Np = 41;

29 — n = —(Np-1})/2: (Np-1)/2;

30 — pulse = exp(-(n/(Np/6))."2); %

31 — pulse = pulse / norm(pulse); % HOPMHMPOEKa SHEePIHMM

32 — MatchedFilteredSignal = conv (ReceivedSignal, fliplr(pulse), 'same');

21

Pucynok 3. ®@parment koga MATLAB paboThl cOrIacOBaHHOTO (hHIIBTPA

Jlanee mpuMeHsieTCS MEIMAHHBIA (WIBTP, KOTOPBIH yOHMpaeT OJMHOYHBIE BBHIOPOCHI 0e3
CHJIBHOTO Pa3MbITHS CUTHAJIA. DTOT METOJ] OCOOCHHO MOJIE3€H MPU HATMYUU KOPOTKUX UMITYJIbCHBIX
MOMEX — OH COXPaHseT PPOHTHI OTPAKECHUHN U MIPU ITOM JIEJIaeT CUTHAJ YHIIE.

Crnenyromum 3TanoM BbIONHsAETCsS ¢uibTpauus Kanmana, ocHOBaHHas Ha MpHUHLUIE
IIpe/ICKa3aHus U KOPPEKIHUU. AJITOPUTM Ha KaX10M 1Iare OLEHUBAET ypPOBEHb LIIyMa U MOJCTPanuBaeT
napameTpsl. Takoil GuabTp agantupyercs K yCIOBUSAM U CIVIaXKUBAeT CUTHAJI, yMEHbIIas BIMSHHUE
ciydailHbIX (DIyKTyanmid, He HCKaxas IOJIe3Hyro HH(popMmanuio. B 3aBepuieHue ucnoiab3yercs
¢buibTp baTTepBOpTa HU3KMX YAcTOT, KOTOPBIM ynanseT ObICTpble KojeOaHUs U AenaeT npoduib
CUTHAJIA TIJIABHBIM (PUCYHOK 4).

x

'? This file can be published to a formatted document. For more information, see the publishing video or help.
Py _D

52
el |=

% oBHOEJISHME

K=Ppred *H/ (H* P pred * H + Rk);

54 — %x_est = x_pred + K * (ReceivedSignal(k) - H * x_pred);
55 — P=(1-K*H) * D pred;

56

57 — Filtered Kalman (k) = x_est;

58 — end

5

&0 % ——— 4.4. dwierTp BarTepEopTa (HOPMaJIMSOEAHHED)
61 — Wn = 0.08; % 0-1

62 — [b, al] = butter(5, Wn, 'low'):

63 — Filtered Butter = filtfilt(b, a, ReceiwvedSignal):

Pucynok 4. ®parmenTsl koaa ¢ npuMmenenueM punstpoB Kanvana u barrepsopra

JIByctoponnsis ¢unbrpanus filtfilt mpenorBpamaer (a3oBble MCKaXXeHHS, YTO OCOOEHHO
BXHO IpH aHalu3e (GOpPMbI OTPAXKEHHOIO HMITyJbca. Takoe MOCieoBaTeNIbHOE (KacKaIHoe)
npUMeHeHne QUiIbTPOB 0OECeunBaeT KOMIUIEKCHOE OYHIIEHUE CUTHAJa: COrNIACOBAaHHBIN (UIBTP
YCUJIMBAET TOJE3HbIe OTPAXEHMs, MeIUaHHBIH MoaaBisieT BbIOpochl, Kamman crabunmusupyer
npoduns, a barrepBopr yOupaer ocrtarounble moMmexu. Ha Bbixoge Qopmupyercs curhai,
MPUTOHBIN JUIsl TOYHOTO asanTuBHOTO 0OHapyxkenus 1eneit (CA-CFAR).

Ha camom BepxHeM Trpaduke pHuCyHKa S5 TIpelcTaBiIeHa TEOpeTHYeCKass MOIIHOCTh
PaMOJIOKAIIHOHHOTO CUTHANA, KOTOpas yObIBAeT ¢ yBelHueHneM AaibHocTH (1o 3akony 1/R*). 3xech
BUJHO, YTO B HECKOJIBKMX TOYKaxX J00aBJIEHBl «HCKYCCTBEHHBIE LI€JIM» — HEOOJBIINE BCIUIECKU
MoutHocTH. BTopoii rpaduk — 3amryMiaéHHbIN CUTHAJ, B KOTOPOM 3TH IeJTU NPAKTUUYECKU TEPSIOTCS
Ha (oHe moMeX. DTO MMHUTALUS PEATbHOr0O NMpUEMa JAHHBIX, KOI/la Ha (OHE MOJIE3HBIX CHUTHAJIOB
NPUCYTCTBYIOT LIyMBbl M ToMexu. Jlamee mokaszaHbl pe3yibTaThl TPEX METOJNOB (DUIBTPAIMU.
MenunanHas pUIbTpaLMsl YaCTUYHO YCTPAHAET OTJENIbHBIE BCIUIECKU U UMITYJIbCHBIE BBIOPOCHI, Je1ast

7
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curHai 0ojiee «KyCKOBBIM», HO HE HeabHO TaaakuM. OuiibTp baTTepBopTa 3aMEeTHO CIiIaKUBaeT
CHUTHAaJI, OCTaBJIAS TOJILKO KpYyMHbIE (GOPMBI U yOupast ObIcTpbie KOeOaHusI.

= TeopeTuueckan MOLLHOCTE CHrHANa

PucyHok 5. @unbrpanus cuTHaNIOB KackaHoi cxemoil B cpene MATLAB

4
*x 10 Beixog cornacoBaHHoro funkTpa U obHapyxerna

Pucynok 6. Beixos cornacoBanHoro puistpa u aaroput™ CFAR B cpene MATLAB
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OTOT METO/ XOPOILO MOAABIIAET BEICOKOYACTOTHBIN IyM. @unbTp KaniMana neMoHCTpUpyeT
IUIaBHOE BOCCTAHOBJIEHHE MPO(UIIS CUTHAIA IIPU COXPAHEHUU o011el cTpykTypbl. OH agantupyercs
K YpPOBHIO LIyMa M JAMHAMUKE CUTHANA, J1aBasg YCTOMYMBYIO OLEHKY Ja)X€ IMpPU 3HAYUTEIbHBIX
bnykryanusx [21].

Ha pucynke 6 cBepxXy IOKa3aH BBIXOJ COTJIACOBAHHOTO (PUIIBTpPA, KOTOPBIA YCHUIIMBAET
YYacTKH CHUTHala, COBMAajaroliue 1o ¢opmMe ¢ OXKUAAEMBbIM HMMITyJIbcoM. KpacHble 3BE310UKH
0003HAYarOT MOMEHTBHI, Tl CUTHAJ NPEBBIIIACT aJAaNTHBHBI MOPOr W CUCTEMa (QHUKCHPYET
BO3MOKHBIE 1ienu. Huxaui rpaduk winmoctpupyet padoty anroputma CA-CFAR — 3aechk enuHULIBI
(cunme cTonbukM) 0003HAYAIOT OOHAPYKEHHbIE LeNd. BUAHO, YTO alNrOPUTM yBEPEHHO BBIJCISET
HECKOJIbKO 1ieJe Ha ()OHE CWIBHO OCJIabJIEHHOIO M HEPaBHOMEPHOI'O CHUIHAJa, aBTOMAaTUYECKU
MOJICTpauBasi IOPOT UyBCTBUTEIBHOCTH 10| YPOBEHB JIOKAJIBHBIX IIIYMOB.

3akiro4enue

AnantuBHas cucTeMa (QHIBTPAlUK, OOBETUHSIOMIAS MEIMAHHBIA, barTepBOpTOBCKHIT M
KanmaHoBckuil GpUIBTPBI, MO3BOJISET CYLUIECTBEHHO HMOBBICUTH IOMEXOYCTOWYMBOCTh BTOPUYHBIX
panuonoKkaTopoB. MeauaHHbIM (GWIBTP yJalseT UMITYJIbCHBIE BBIOpOCH], ¢GuibTp barrepBopra
CIJIa)KUBAeT CIEKTpajbHble MoMexu, a KaiMaHoBckuil GuiabTp ajanTupyeT mapaMeTpbl MOJEIH K
TeKylieMy YypoBHIO Iyma. IloporoBoe oOHapykeHHE Ha OCHOBE MEIMAHHOIO aOCOJIIOTHOIO
OTKJIOHEHHUsI O0ecleunBaeT JAWHAMHUYECKYI0 HACTpOMKY KpUTEpUEB JeTeKIUH. Pe3yibTaTbl
MozenupoBanus B cpere MATLAB moareepkaatoT, uTto mpeasiaraéMas MHOTOYPOBHEBAsi CXeMa
MOBBIIIAET OTHOLICHHE CUTHAJ-IIYM, CHIDKAeT MIHUCIEPCHI0 OUIMOOK OLEHKM U yMEHbIIAaeT
BEPOSITHOCTB JIOKHBIX TPEBOT, 0OecieunBas 6oee Hai&KHOE PaIioIOKAIIMOHHOE HAOII0ICHHE.

[TonyyeHHass Mozenb MOXKET MCIONb30BaThes Kak jabopaTopHas miatdopma Juis aHanusa
untepdepeniun FRUIT u garble, a Takke kak oOyyaroumii MHCTPYMEHT JUIsl WJUIIOCTpAIMH
MPUHIUIIOB aJallTUBHON (UIBTPAllMM CUTHAJIOB B pajuoioKaluu. B nanpHeiimem miaHupyercs
peann3oBaTh anmapaTHylo UMUTAIMIO CUTHAJIOB ¢ Ucmonb3oBaHnueM Arduino u momayneit nRF241.01
A1 co3anus pU3nUecKoro mporoTumna B cpeae Python u comocTaBieHus peaqbHbIX pe3yJIbTaTOB C
MO/I€TbHBIMHU.
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RADIOTEZLIK DIAPAZONUNDA YARANAN MANEOLOR SORAITINDO ADAPTIV
RADIOLOKASIYA SIQNALLARININ EMALI ALQORITMLORININ
TOKMILLOSDIRILMOSI
Hasanov A.R., Isgandarov I.D., Oliyev T.R.

Milli Aviasiya Akademiyasi

ADS-B, TCAS, Mode S va DME kimi aviasiya radionaviqasiya sistemlarinin faaliyyati iiciin
kritik ahamiyyat dastyan 1030/1090 MHz tezlik diapazonunun intensiv istifadasi, radiootiirmalorin
sixliginin ahamiyyatli daracada artmasina va qarsilighh manealarin yiiksalmasina sabab olur. Miixtalif
sistemlarin eyni zamanda igslomasi naticasinda yaranan spektr yiiklonmasi, impuls cavablarn iist-tista
diismasi, yalnig cavablar (FRUIT) va siqnal-sas nisbatinin azalmast kimi interferensiya formalarini
yvaradwr. Bu hadisalor hava gomilorinin askarlanmasi va izlonmasi etibarliligint azaldiwr, risklori
artirtr va hava horakatina nazarat sistemlorinin faaliyyatini ¢atinlasdirir. Togdim olunan tadqiqat
radioefirin six saraitinda maneaya qarsi davamliligi artirmaq maqsadila intellektual adaptiv signal
emall metodlarint tahlil edir. Taklif olunan yanasma MATLAB miihitinda modellasdirilmis kaskadli
adaptiv filtrlama arxitekturasina asaslanir. Arxitektura impuls ¢ixintilarin aradan qaldiriimast tigiin
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median filtri, geniszolaqlh sas-kiiyiin azaldilmasi ti¢iin Butterworth filtri va signal parametrlorinin
real vaxtda optimal giymoatlondirilmoasi iigiin Kalman filtrini birlogdirir. Beynalxalq tadgiqatlarin v
programla tayin olunan radiosistemlor iizarinds aparilan eksperimentlarin tahlili gostorir ki, toklif
edilon metod 1030/1090 MHz diapazonunda interferensiyanin qarsisini ahamiyyatli doracada alir va
faydali signallari tohrif etmir. Naticalor gostorir ki, taklif olunan kaskadli alqoritmin tatbigi siqnal-
sas nisbatini ahomiyyatli daracads artirwr, yalms askarlamalarin ehtimalini azaldwr va intensiv
manealar saraitinda qoabuledici avadanligin sabit islomasini tomin edir. Bu metod movcud
radiotexniki komplekslards ciddi aparat dayisikliklori olmadan tatbiq oluna bilor va miiasir, eloca do
galacak nazarat sistemlarinda genigmiqyasl tatbiqi ticiin perspektiviidir.

Agar sozlor: Radiolokasiya signallari, 1030/1090 MHz tezlik diapazonunun yiiklonmasi, FRUIT
va garbling kimi manea névlari, intellektual emal, adaptiv siizgacloma, manealara qars: dayaniqlilig.

IMPROVEMENT OF ADAPTIVE RADAR SIGNAL PROCESSING ALGORITHMS
UNDER INTER-SYSTEM RADIO FREQUENCY INTERFERENCE
Hasanov 4.P., Isgandarov 4.4., Aliyev T.R.
National Aviation Academy

The intensive growth in the use of the 1030/1090 MHz frequency band, which is critically
important for the operation of aeronautical radionavigation systems such as ADS-B, TCAS, Mode S,
and DME, has led to a substantial increase in the density of radio transmissions accompanied by a
higher level of mutual interference. The congestion of the spectrum caused by the simultaneous
operation of multiple systems generates various types of interference, including pulse reply overlaps,
false replies, and degradation of the signal-to-noise ratio. These phenomena reduce the reliability of
aircraft detection and tracking, increase operational risks, and complicate the functioning of air
traffic control systems. This study explores intelligent methods of adaptive signal processing aimed
at enhancing interference immunity under conditions of a saturated radio environment. The proposed
approach is based on a cascaded architecture of adaptive filtering modeled in MATLAB. The
architecture includes a median filter to remove impulse spikes, a Butterworth filter to suppress
broadband noise, and a Kalman filter to optimally estimate signal parameters in real time. Based on
an overview of international studies and experiments with software-defined radio systems, the article
demonstrates the effectiveness of the proposed method for mitigating interference in the 1030/1090
MHz band without significant distortion of useful signals. The results show that applying the
described cascaded algorithm considerably improves the signal-to-noise ratio, reduces the
probability of false detections, and ensures stable receiver performance under heavy interference
conditions. The method can be implemented within existing radar and communication systems
without major hardware modifications, making it practically feasible and promising for large-scale
deployment in current and future air surveillance systems.

Keywords: Radar signals, congestion of the 1030/1090 MHz frequency band, interference
types such as FRUIT and garbling, intelligent processing, adaptive filtering, interference resilience
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YERUSTU FM RADIO YAYIMINDA AUDIO SIQNALIN SPEKTRININ ONUN
CANLANDIRILMA KEYFIYYOTIND TOSIRI
"Mammadov I.R., 2Ohadov I.C., 3Abbasov M.H.
1-Azarbaycan Dovlat Neft va Sanaye Universiteti
2-Ragamsal Inkisaf va Nagliyyat Nazirliyinin Dioviat Radiotezliklor Idarasi
3-Ragamsal Inkisaf vo Naqliyyat Nazirlivinin “Radio-Televiziya Yayimi va Peyk Rabitasi”
Istehsalat Birliyi

FM modulyasiya olunmus ragslorin spektral torkibi modulyasiya indeksinin qiymatlorindon
asili olaraq ¢ox doyisir. Modulyasiya indeksi vahiddon kigildikco FM ragslorin amplitud spektri
amplitud modulyasiya olunmus rogslorin spektrino ¢ox yaxinlagir. FM modulyasiya olunmus
rogslorin amplitud spektri Bessel funksiyalari ilo toyin olunur vo bu funksiyalar sonsuzluga qador
davam edir. FM radioyayim signalinin yayim kanali iizro Otiirlilmosi zamani onun spektri
mohdudlanmalidir. Signalin spektri o hesabla mohdudlana bilar ki, onun enerjisinin asas hissosi rabito
kanali ilo 6tilirtilmiis olsun. FM radiosignalinin spektrinin eni hom do modulyasiyaedici rogsin tezlik
spektrinin enindon asili olur. Miiasir radioyayimda hom monofonik, hom stereofonik formatlar, hom
da pilot-signal vasitesilo RDS signalinin verilisi nozords tutula vo bu sobablordon modulyasiyaedici
ragsin tezlik spektrinin eni ¢ox genis ola bilor. Bu zaman formalagdirilmis FM radiosignalin spektri
do genislonir vo bu spektr uygun doracods mohdudlasdirilmalidir.

Moaqalods modulyasiyaedici rogslorin  maksimal tezliyi, modulyasiya dorinliyi vo
mohdudlayic1 faktorun miixtalif qiymatlori tiglin FM modulyasiyali rogslorin spektrinin eni hom
monofonik, hom do stereofonik formatlar tigiin hesablanmisdir.

Olkomizdo RDS-in totbigi imkanlarini miioyyon etmok iigiin torofimizdon avtomobil
magistrallari {izro 6lgmolor aparilmig vo miisbat noticolor alinmigdir. Maqalodo Baki-Astara-Lerik
magistral avtomobil yolu iizro saho gorginliyinin dl¢iilmils qiymetlorinin naticolori verilmisdir. Bu
magistralda “Azorbaycan Radiosu” iiciin Ol¢lilmiis qiymotlorin minimal tolob olunan qiymatden
yuxart olmast vo demoli, RDS signalinin etibarli gobulunun homiso tomin edilmosi miioyyon
olunmusdur.

Acar sozlar: monofonik rejim, stereofonik rejim, RDS signali, FM radiosignalin spektri,
modulyasiya darinliyi, saha gorginliyi.

Umumi molumat. Olkomizds ilk dofs radioyayimia 06 noyabr 1926-c1 ildo Baki soharindo
baglanmigdir. Naqilli sobokolorin miixtalif bolgolorde qurulmasi ilo yayim sobokasi sonradan
genislondirilmisdir. Yayim zonasmin daha da genislondirilmasi radiosiqnallarin efir vasitasilo daha
uzun mosafolora Otlirlilmosi naticasinds miimkiin olmusdur. Azorbaycan radiosunun 6lkemizin
orazisindo vo hotta digor Olkolordo yaymmimin hoyata kecirilmosi mogsadilo 1927-ci ildo Baki
sohorindo istismara verilmis 10 kVt-liq radioverici 1936-c1 ildo 35 kVt-lig PB-8 tipli uzun dalga
radiovericisi ilo avaz olunmusdur [1, 2].
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Orta vo Qisa dalgalarda radioyayimina baglanmasi onun keyfiyyatini bir qodor artirmaga
imkan vermisdir. Sonraki illorde Pirsaat qasabasinds olan radioverici markazds, Xanlar radioverici
morkozindo (Gonco sohori yaxinliginda) on giiclii radioyayim vericilori istismara verilmisdir.
Bunlarla yanasi, Lonkoran, Nax¢ivan, Quba radiostansiyalarindan miixtalif radiovericilor vasitasilo
“Respublika”, “Araz” vo “Mayak” radio programlarinin yayimi hoyata kegirilmisdir. Radioyayim
ticlin istifado olunan on asagi tezlik 216 kHs (uzun dalga), on yuxari tezlik iso 6,116 MHs (qisa dalga),
on giiclii radioyayim vericisinin giicli 500 kVt olmusdur [1-3]. Sokil 1-do 1996-c1 ilo qodor 6lkomizda
istismarda olan amplitud modulyasiyali (AM) radioyayim vericilorinin islodiklori tezliklor qirmizi
ronglo gostorilmisdir. Gostorilmis radiotezliklor Beynolxalq Telekommunikasiya Ittifaqmin (BTI)
Radiotezlik Reyestrinds qeydiyyata alinmisdir [3].

Tezlik modulyasiyali (ingilis abbreviaturasi ilo FM — Frequency Modulation) radiovericilorin
totbiqi ilo yeriistii radioyayimin keyfiyyati ohomiyyatli dorocodo artmisdir. Olkemizds bu yayim
ovvollor metrlik dalgalarin daha asag tezliklorindo — (66...74 MHs-lik tezlik zolaginda) UQD-TM
(ultraqisa dalga — tezlik modulyasiyasi) radiovericilori vasitosilo hom monofonik, hom do stereofonik
formatda aparilmigdir [1-3]. 1996-c1 ildon baslayaraq hazirda diinya Olkolorinds yeriisti FM
radioyaymmi iiclin istifade olunan 87,5...108 MHs tezlik zolagi FM radioyaymmi iiclin  totbiq
olunmusdur. 4-cii vo 5-ci TV yayim kanallar1 bu tezlik diapazonuna tosadiif edir. Ona gora do homin
TV kanallar1 tizra yeriistii TV yayimi dayandirilmigdir [4, 5].
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Sakil 1. 1996-c1 ila godar 6lkomizds istismarda olan AM radioyayim vericilarinin isladiyi

radiotezlik diapazonlari va is¢i radiotezliklori

Bir sira Avropa 6lkalarinds, o ciimlodan bizim 6lkomizds DAB+ (Digital Audio Broadcasting
—Rogoamsal audio yayimi) standarthi roqamli radioyayimi hayata kegirilir. Bu yayimin 3-cii TV yayim
diapazonunda aparilmasi magsadouygun hesab edilmisdir. Bu zaman metrlik diapazonda olan bir TV
yayim kanali1 (6...12-ci TV yayim kanallar1) dord yarimdiapazona boliiniir [6]. Bu yarimdiapazonlarin
har biri iizra ayri-ayriliqda audio yayimi aparila bilor. Hazirda Baki Teleqiillo Kompleksindon Baki
sohari vo Abseron yarimadasi arazisi iizro DAB+ standartli audio yayim 11-ci TV yayim kanalinda
(11B yarimdiapazonunda) hayata keg¢irilmokdadir.

Masalonin qoyulusu. Yuxaridaki miilahizalorden aydin olur ki, yeriistii FM radioyayimu artiq
uzun illordir ki, totbiq olunmaqdadir [6-8]. Buna baxmayaraq bu yayim iizro parametrlorin
doqiqglosdirilmasi, sobokonin arxitekturasinin optimallagdirilmas1 masalalari todqigat mdvzusu olaraq
galmaqdadir. Bunun asas sobabi baxilan mohdud tezlik diapazonunda ¢oxsayli radio programlarinin
yayimina giindon-glno artan tolobat olmasi vo yayimin keyfiyyatinin artirilmasinin vacibliyidir [9-
11]. Aragdirmalar gostorir ki, 6lkomizdo halo bir miiddot DAB+ standartli rogomsal radioyayima ilo
yanasi FM radioyayimi da hoyata kegirilocokdir. Radioyayim sobokosindo istismarda olan
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radiovericilorin ¢ixis vo slialanma giiclorinin toyin olunmasi, FM modulyasiyali radiosignalin
spektrinin eninin daha uygun mohdudlanma soviyyosinin se¢ilmosi, sobokonin tezlik-orazi
planlagdirilmas1 masalolori tadgiqat predmeti olaraq qalmaqdadir [12, 13].

Tezlik modulyasiyasinda modulyasiya olunan ragslorin cari tezliyi modulyasiya prosesinda
modulyasiyaedici signalin saviyyasine uygun olaraq doyisdirilir. Bu zaman modulyasiya olunan
monoxromatik u = U cos( wgt + ¢y) rogslorindon tezliys gore modulyasiya olunmus ragslor
formalagdirilir [6, 14]. Burada, U — modulyasiya olunan ragslorin amplitudu, wy —bu ragslerin tezliyi,
¢, — onun baglangic fazasidir.

Signalin asas xarakteristikalarindan biri onun kompleks spektri — ayri-ayr1 harmonikalarinin
amplitud vo fazalarinin tezlikdon asililig1 haqqinda informasiya dasiyan funksiyadir. Signalin zaman
xarakteristikas1 balli oldugda diizline Furye gevirmasindan istifads edarak, onun kompleks spektrini
S(jw) = S(w)e/®@ ala bilorik. Burada, S(w) — signalin amplitud spektri, ¢(w)— onun faza
spektridir. Odabiyyatlarda FM modulyasiya olunmus rogslorin spektral torkibi Oyronilmisdir.
Modulyasiya indeksinin qiymsatlorindon asili olaraq FM rogslorinin amplitud spektri ¢ox doyisir.
Qeyd edok ki, modulyasiya indeksi vahiddon kigildikco FM ragslorin amplitud spektri amplitud
modulyasiya olunmus (AM) ragslerin spektrins ¢ox yaxinlagir [15]. Lakin bu o demak deyil ki, FM
modulyasiya olunmus rogslor formaca (yoni zaman xarakteristikasina gora) da AM ragslorino oxsar
ola bilar. Bels ki, bu iki rogsin faza spektrlori (yoni harmonikalarin fazalarinin tezlikdon asililigi) bir-
birindon farqli olur [5, 16].

Lakin biitiin hallarda tezlik modulyasiya olunmus ragslorin amplitud spektri Bessel
funksiyalart ils toyin olunur. Bu funksiyalar ise sonsuzluga qodor davam edir. Buradan aydin olur ki,
FM radioyaymm siqnalinin radio kanali {izro otiiriilmasi zamani onun spektri mohdudlanmalidir.
Signalin zaman xarakteristikas1 onun spektri Furye ¢evirmosi vasitasilo bagl oldugundan spektrin
mohdudlanmast  signalin ~ zaman  xarakteristikasinin  doyismosine  sobab  olacaqdir.
Telekommunikasiya noazoriyyssindon molumdur ki, signalin spektri o hesabla mohdudlana bilar ki,
onun enerjisinin oasas hissosi (tam enerjinin 90-95%-i) rabito (yayim) kanali ilo otiirilmiis olsun.
Aydindir ki, bu halda signal tohrif olunacaqdir. Lakin bu tohriflor yolverilon sayila bilor. Mahz buna
gora do 6lkomizds yeriistii FM radioyayiminda hor kanal tiglin 300 kHs, Giirciistanda — 250 kHs,
Tiirkiyado — 200 kHs ayrilir. FM radiosignalinin spektrinin eninin radioyayim signalinin canlandirma
keyfiyyatina tosirinin todqiq olunmast maraq dogurur.

Moaqalanin magsadi RDS-in totbiqi ils sterefonik vo monofonik rejimds aparilan yeriistii FM
radioyayiminda audio signalin spektrinin eninin radioyayim signalinin tezlik deviyasiyasina tosirini
Oyronmokdir.

Masalonin halli. Amplitud spektrindan istifads edarak, signalin asas xarakteristikalarindan
biri sayilan parametri — spektrin enini, yoni signalin asas spektral torkibinin toplandigi tezlik zolagini
tapa bilorik. Miixtalif rabito (yayim) sistemlori {izro informasiya signali olaraq miixtalif signallar
otiirtiltir ki, onlarin da spektrlorinin eni bir-birindon ¢ox forqlonir. Masolon, telefon rabitasi iizra ilo
verilon sas signalinin tezlik zolagi 300...3400 Hs, musiqi signali ti¢iin — 20...16000 Hs, teleqraf signali
iicin 0..200 Hs, televiziya signali iiglin toxminon 50 Hs...6,5 MHs ola bilor. Qeyd edok ki,
modulyasiyaedici signalin spektrinin eni ¢ox genis olduqda tezlik modulyasiyasinin totbiqi miimkiin
olmur. Ciinki bu halda formalasdirilmis radiosignalin spektri hoddindon ¢ox artmis olur. Masalon,
analoq TV yayiminda, keyfiyyot gostoricilorinin asag1 olmasina baxmayaraq, AM modulyasiyasinin
totbiqi bu xiisusiyyotlo baglidir.
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FM ragslerinin spektrinin eni agsagidaki ifads ilo hesablana biler [2]:
20w, = 2PN (1)

Burada, 2 — modulyasiyaedici ragslorin bucaq tezliyi, P — FM signalinin spektrinin torkibindo
olan son yan toplananlara uygun Bessel funksiyasinin tortibidir.

Modulyasiya indeksi artdigca FM rogslorin amplitud spektrindo amplitudlar1 Bessel
funksiyalar1 ilo toyin edilon mixtalif kombinasiyali taskiledicilor yaranir. Bu halda FM ragslorin
spektri UJ, (M) amplitudlu vo w, tezlikli toskiledicidon vo sonsuz miqdarda yan tezliklordon ibarat
olur, burada, J,,(-) — Bessel funksiyalari, M; — modulyasiya indeksidir.

Bu miilahizolordon aydin olur ki, FM modulyasiya olunmus rogslorin tezlik toskiledicilori
Bessel funksiyalarinin comindon ibaratdir. Bu funksiyalar sonsuzluga qador davam edir. Ayrilmis
tezlik zolagr mohdud oldugundan formalasdirilmis FM radiosignalin spektri do uygun dorocado
mohdudlasdiriimalidir. ©dobiyyatlarda mohdudlanma faizinin q muxtslif giymotlori giin P =
f(M7) asililiglar: verilmisdir. Bu asililiglardan istifado edorak, g-niin qiymatini nazors almagla FM
rogslorinin spektrinin enini hesablaya bilorik.

Sakil 2-do q =5 % oldugda P = f(My) asililig1 verilmisdir [2]. Bu asililigdan istifads etmoklo
aliriq:

Pso, = 1,1M7 + 2,5 )

P = f(My) asililiglarindan istifads edorok vo My = %‘J ifadosini nozors alaraq g = 1 % hali

iictin FM rogslorinin spektrinin enini hesablamagq ti¢lin ifads ¢ixarilmigdir:
2f, = 2,25Af + 6F 3)

Burada, F = 2/2n vo Af = Aw/2n-dir.

P
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Sakil 2. Son yan toplananlara uygun Bessel funksiyasinin tortibinin modulyasiya indeksinden asililig

(3) ifadesindon goriiniir ki, FM signalinin spektrinin eni modulyasiyaedici ragsin tezliyindon
vo tezliyin deviasiyasindan asilidir. Modulyasiyaedici ragsin tezlik spektrinin eni monofonik va
stereofonik formatli radioyayimlarinda daha genis olur. Miiasir radioyayiminda hom monofonik, hom
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do stereofonik formatlar nozordo tutula bilor. Bundan basqa, miiasir FM yayiminda pilot-signal
vasitasilo RDS (Radio Data System — Radio verilanlor sistemi) verilisi totbiq oluna bilor. RDS —
coxmogsadli standart olub, FM radioyayim kanali ilo molumat signalinin 6tiiriilmosi tigiin nozordo
tutulmusdur. Bu sistem avtomobil radiolarinda genis totbiq olunur. Bu halda modulyasiyaedici
signalin spektri sokil 3-do gosterildiyi kimi olacaqdir. Sokildon aydin olur ki, ham sag (R — right),
hom do sol (L — left) trakta verilon mono audio signalin spektri 30...15 kHs-lik zolagini, stereo audio
signal 23...53 kHs-lik zolagini shato edir. Stereo audio signal iigiin verilon pilot-signalin tezliyi 19
kHs-dir [17]. 57 kHs-lik alt dasiyicida amplitud modulyasiyasi ilo RDS signal1 verilir. Bundan basqa,
miiasir FM radioyayiminda pesokar vo 6donisli slavo molumat signallarinin kodlanmig verilisi {igiin
58,65...100 kHs tezlik zolagi nozardas tutulur (sokil 3) [3, 18].

i
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| Audip | e Sul e S
Filat- -
Bdowa [ sigral | II | |
| fal+fing i | | | Rbs
| | || |
I | | [ | -
| | | i | | ]—l_.
QL1 15 19 23 3 53 57 skhs F.kHs

Sokil 3. FM radioyayiminda mono va stereo signalin RDS siqnali ils birlikds spektri

Modulyasiyaedici rogslorin maksimal tezliyi, modulyasiya dorinliyi vo Qg-niin miixtalif
qiymatlori liciin FM modulyasiyali rogslorin spektrinin eninin toraofimizdon hesablanmis qiymatlori
codval 1-da verilmisdir .

Cadvaldon goriiniir ki, F = 15 kHs segildikds q = 5% ti¢iin FM signalinin spektrinin eni 24 f;,=
295 kHs, yani 6lkemizin orazisinde FM radioyayimu {igiin ayrilmis tezlik zolagina uygun olan spektr
zolagidir. Bu hesablamalarda modulyasiyaedici signalin maksimal tezliyi 15 KHs seg¢ilmisdir. Lakin
bu hesablamalar monofonik FM radioyayimu ii¢lin dogru sayila bilor.

RDS-in totbigi ilo monofonik va stereofonik radioyayimi birlikdo hoyata kecirildikds isa
signalin iimumi spektrinin eni 58,65 kHs segilmalidir (sokil 3). Cadvolds F = 58,65kHs oldugda
tezliyin 75 kHs vo 40 kHs deviasiyalari iciin FM radiosiqnalinin spektrinin eni hesablanmisdir (4-cl
Vo 5-ci satirlor). Lakin q = 10% vo Af = 40 kHs qiymatlorindon basqa, biitiin hallarda FM
radiosignalinin spektrinin eni tolob olunandan ¢ox bdoyiikdiir. Beloliklo, RDS-in totbiqi nozoro
alindigda FM radiosignalinin tezlik spektrinin eni 300 kHs oldugda q = 10% (gln tezliyin
deviasiyasini hesablaya bilorik: Af = 30,56kHs. Lakin bu halda tezliyin deviasiyasi ki¢ikdir. Onun
qiymatinin artirilmasi ti¢iin g-niin qiymatini artirmaq lazim galir. Bu iso signalin spektrinin daha ¢ox
tohrifing, onun enerjisinin mahdudlanmasina sabab olacaqdir.
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Cadval 1
FM radiosignalin spektrinin eni
2Afy, kKHs-lo
Ne Af, F g = 1% olduqgda g = 5% olduqgda g = 10% oldugda
2Af, = 2.25Af+ 6F | 2Af, = 2.2Af + 5F 2f, = 2,14Af + 4F
1 | Af =75KkHs; 198 190 180,5
F = 5 kHs.
2 | Af = 100kHs; 285 270 254
F = 10 kHs.
3 Af = 150kHs; 4275 405 381
F = 15 kHs.
4 Af = 40 kHs; 4414 381,25 320,2
F = 58,65kHs
5 Af = 75 kHs; 520,65 458,25 395,1
F = 58,65kHs

Olkomizin orazisinde RDS-in totbiqi imkanlarin1 miioyyan etmok iigiin torofimizdon dlgmolor
aparilmigdir. Sokil 4-do Baki - Astara - Lerik magistral avtomobil yolu {lizro saho gorginliyinin
Ol¢iilmiis qiymatlorinin noticosi verilmisdir. Burada Baki - Astara - Lerik avtomobil magistrali
boyunca “Azarbaycan” radiosu ligiin saha gorginliyinin 6l¢ililmiis qiymotlori miixtalif qiymatlor alir
(sokilds bu qiymatlor miixtalif ronglorlo gostorilmisdir).

Sokilden aydin olur ki, bu magistralda saho gorginliyi miixtalif soviyyoads olsa da (yasil rong
maksimal saho gorginliyino uygundur), yol boyu saho gorginliyinin qiymoti hamigo minimal talob
olunan giymotdon yuxari olur vo etibarli gobul homigo tomin edilir. Bu onu gostorir ki, homin
magistralda RDS sistemi totbiq oluna bilor. Torafimizdon digor avtomobil magistrallar1 tizro do
olgmolor aparilmig vo miisbot naticolor alinmisdir.

Sokil 4. Baki - Astara - Lerik magistral avtomobil yolu lizre “Azarbaycan” radiosunun

FM elektrik saha gorginliyinin doyismasi

Natica. FM radioyayiminda radiosignalin spektrinin ayrilmis radiotezlik zolagina
uygunlasdirilmasi tezlik deviasiyasinin diizgiin se¢ilmosi vo radiosignalin spektrinin mohdudlanma
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soviyyasi ilo miioyyan oluna bilor. Miiasir radioyayimimda hom monofonik, ham do stereofonik
formatlarda verilon audio signallarla yanas1 RDS signalinin da verilmasilo modulyasiyaedici signalin

spektri ¢ox genislonir. Bu sobobdon FM radioyayiminda radiosignalin deviasiyast q = 10%
mohdudlanma soviyyasinds 30,56 kHs se¢ilmalidir.

ODOBIYYAT

10.
11.

12.

13.

14.
15.
16.
17.

18.

Mammadov I.R., ©hadov 1.C., Abbasov M.H. Azorbaycanda yeriistii televiziya yayimmin
radiotezlik zolaqlarinin mévcud voziyyati va inkisaf istigamatlori / “Radiotexnikanin miiasir
problemlori” Azarbycan Respublikast ETK, —Baki: — 2021. — soh. 91-95.

Mommoadov I.R., ®hadov 1.C., Abbasov M.H. Azorbaycanda yeriistii radioyayim iigiin
ayrilan radiotezlik zolaglarinin mévcud vaziyyati va inkisaf istiqgamatlori / “Radiotexnikanin
miiasir problemlori” Azorbycan Respublikast ETK, — Baki: — 2021. — soh. 96-99.
http://www.teleradio.az, http://www.dri.az.

Mawmenos, W.P., Ulapudos, A.M., A66acoB, M.I'. YCTOWYMBOCTH MpHEMa CHUTHAJIOB

g posoro TB Bemanwust mpu Bo3AeHCTBIUM MeLIAOIIUX CUrHAIOB // — Mexaynapoanas HTK
«CoBpeMeHHbBIE TETICBUICHUE U PAINOIEKTpOHUKay, MockBa: — 2015, — ctp. 31-34.
Mommadov, I.R. Ragomli va kabel televiziyasi. Darslik //— Baki: Miitorcim, — 2021, — 204 s.
https://cymatics.fm/blogs/production/fm-synthesis?srsltid=AfmBOopcr
BXWJEpno7qRsNt8eZh4XhWMkKkT6nBTMqUISPS5GIH7sFHCT _I

FM Synthesis: The Beginner’s Guide to Crazy Sounds (2025)

Bonus material: download our biggest sample pack (700+ samples) for free!

Simon Haven January 25, 2025.

Kassan, K. Performance and spectral properties for single-sideband contunios phase
modulation / K. Kassan, F. Haifa, D.G. Christian, D.G. [et al.] // IEEE transaction on
Communication, — 2021, NO 69 (7). — pp. 4402-4416.
https://ib-lenhardt.com/kb/glossary/frequency-modulation
https://byjus.com/jee/frequency-modulation/
https://www.allaboutcircuits.com/textbook/radio-frequency-analysis-design /radio-
frequency-modulation/frequency-modulation-theory-time-domain-frequency-domain/
Ofondiyev, 1.D. Baki sohori vo Abseron yarimadasi orazisinds kabel televiziya paylayici
sobokasinin osas radiovericisinin gucinin toyin olunmasi.//— Baki, Milli Aviasiya
Akademiyasinin “Elmi macmua”i —2021. V. 23, Ne 4, —s. 1-5.

Orsad, Y. Abseron yarimadasinin yasayis montagolorinin orazisinin multispektral peyk
tosvirlori asasinda monitoringi /— Baki, Milli Aviasiya Akademiyast, “Elmi macmuos” —2021.
V.23, Ne 3, —s. 87-94.

Alan, V., Oppenheim, A., Willsky, S. Signals and Systems, 2-nd Edition, New Jersey, 1997.
Sundaram, S. ECE 301: Signals and Systems. Purdue University, 2021.

Jayasree, K. Lecture notes on signals and systems. Vemu Institute of Technology, 2020.
Emucees, C.H. Onenka BeaIUYMHBI MOITHOCTH MeXKaHaibHOM nmoMmexu OFDM curnana B
KaHayie ¢ OBICTpBIMU 3aMupaHusiMu. // — Mocksa: T-Comm, — 2017, v. 11, Ne 4, — c. 59-62.
Vemula, K. Course Module on Signals & Systems. Govt. Of India, 2025.

21


http://www.teleradio.az/
http://www.dri.az/
https://ib-lenhardt.com/kb/glossary/frequency-modulation
https://byjus.com/jee/frequency-modulation/
https://www.allaboutcircuits.com/textbook/radio-frequency-analysis-design

Elmi Macmua Cild 27, Ne4, 2025

10.
11.

12.

13.

14.
15.
16.
17.

18.

Scientific Journal Vol. 27, Ned, 2025
REFERENCES
1. Mammadov, I.R., Ahadov, 1.J., Abbasov, M.H. Azerbayjanda yerustu televiziya yayymynyn

radiotezlik zolaglarynyn movcud veziyyeti ve inkishaf istigametleri / “Radiotexnikanyn
muasir problemleri” Azerbayjan Respublikasy ETK, — Baky: — 2021. — seh. 91-95.
Mammadov L.R., Ahadov 1.J., Abbasov M.H. Azerbayjanda yerustu radioyayymy uchun
ayrylan radiotezlik zolaglarynyn movcud veziyyeti ve inkishaf istigametleri /
“Radiotexnikanyn muasir problemleri” Azerbayjan Respublikasy ETK, — Baky: — 2021. —
seh. 96-99.

http://www.teleradio.az, http://www.dri.az.

Mammadov, L.R., Sharifov, A.M., Abbasov, M.G. Ustoychivost priema signalov tsifrovogo
TV veshaniya pri vozdeystvii meshayushix signalov // — Mejdunarodnaya NTK
«Sovremennye televideniye i1 radioelektronika», Moskva: — 2015, — str. 31-34.

Mammadov, I.R. Regemli ve kabel televiziyasy. Derslik/ — Baky: Mutarjim, — 2021, — 204 s.
https://cymatics.fm/blogs/production/fm-synthesis?srsltid=AfmBOopcr
BXWJEpno7qRsNt8eZh4XhWMkKT6nBTMqUISP5GIH7sfHCT |

FM Synthesis: The Beginner’s Guide to Crazy Sounds (2025)

Bonus material: download our biggest sample pack (700+ samples) for free!

Simon Haven January 25, 2025.

Kassan, K. Performance and spectral properties for single-sideband contunios phase
modulation / K. Kassan, F. Haifa, D.G. Christian, D.G. [et al.] // IEEE transaction on
Communication, — 2021, NO 69 (7). — pp. 4402-4416.
https://ib-lenhardt.com/kb/glossary/frequency-modulation
https://byjus.com/jee/frequency-modulation/
https://www.allaboutcircuits.com/textbook/radio-frequency-analysis-design /radio-
frequency-modulation/frequency-modulation-theory-time-domain-frequency-domain/
Afandiyev, 1.D. Baky sheheri ve Absheron yarymadasy erazisinde kabel televiziya paylayyjy
shebekesinin esas radioverijisinin gucunun teyin olunmasy //— Baky, Milli Aviasiya
Akademiyasynyn “Elmi mejmueler”i — 2021. V. 23, Ne 4, —s. 1-5.

Arshad, Y. Absheron yarymadasynyn yashayysh mentegelerinin erazisinin multispektral
peyk tesvirleri esasynda monitoringi // — Baky, Milli Aviasiya Akademiyasynyn “Elmi
mecmueler”i — 2021. V. 23, Ne 3, —s. 87-94.

Alan, V., Oppenheim, A., Willsky, S. Signals and Systems, 2-nd Edition, New Jersey, 1997.
Sundaram, S. ECE 301: Signals and Systems. Purdue University, 2021.

Jayasree, K. Lecture notes on signals and systems. Vemu Institute of Technology, 2020.
Eliseev, S.N. Otsenka velichiny moshnosti mejkanalnoy pomekhi OFDM signala v kanale s
bystrymi zamiraniyami // — Moskva: T-Comm, — 2017, v. 11, Ne 4, —s. 59-62.

Vemula, K. Course Module on Signals & Systems. Govt. Of India, 2025.

22


http://www.teleradio.az/
http://www.dri.az/

Elmi Macmua Cild 27, Ne4, 2025
Scientific Journal Vol. 27, Ne4, 2025

INFLUENCE OF AUDIO SIGNAL SPECTRUM WIDTH ON QUALITY OF ITS
REPRODUCTION IN TERRESTRIAL FM BROADCASTING
!Mammadov I.R., ?Ahadov 1.C., *Abbasov M.H.
1-Azerbaijan State Oil and Industry University
2-State Radio Frequencies Department of the Ministry of Digital Development and Transport
3-“Radio-Television Broadcasting and Satellite Communications” Production Association of the
Ministry of Digital Development and Transport

The spectral composition of FM modulated oscillations varies greatly depending on the values
of the modulation index. As the modulation index decreases from unity, the amplitude spectrum of
FM oscillations becomes very similar to the spectrum of amplitude modulated oscillations. The
amplitude spectrum of FM modulated oscillations is determined by Bessel functions, and these
functions continue to infinity. When transmitting an FM radio signal over a broadcast channel, its
spectrum must be limited. The spectrum of the signal can be limited in such a way that the main part
of its energy is transmitted over the communication channel. The width of the spectrum of the FM
radio signal also depends on the width of the frequency spectrum of the modulating oscillation. In
modern radio broadcasting, both monophonic and stereophonic formats, as well as the transmission
of the RDS signal via a pilot signal, can be envisaged, and for these reasons the width of the frequency
spectrum of the modulating oscillation can be very wide. In this case, the spectrum of the formed FM
radio signal also expands, and this spectrum must be limited accordingly.

In this paper, the width of the spectrum of FM modulated oscillations for various values of
the maximum frequency of modulating oscillations, modulation depth, and limiting factor is
calculated for both monophonic and stereophonic formats.

To determine the possibilities of using RDS on the territory of our country, we carried out
measurements along highways and obtained positive results. In this paper presents the results of our
measured field voltage values along the Baku-Astara-Lerik highway. It has been established that the
measured field voltage values on this highway for “Azerbaijan Radio” always exceed the minimum
required values and, therefore, reliable reception of the RDS signal is always ensured.

Keywords: Monophonic mode, stereophonic mode, RDS signal, spectrum of FM modulated
oscillation, modulation depth, field voltage.
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POJIb BOJTH POCCEH B COJTHEYHOH MT/I-THHAMHUKE:
TEOPETHYECKHH OE30P
babaes 3. D.
Hlemaxunckas acmpoghuzuueckan oocepeamopus um. Hacpeoouna Tycu

B cmamve npedcmaenen KOMNIEKCHbIU AHANU3 MEXAHUSMOG 2eHepayuu U OUHAMUKU
NOBEPXHOCMHBIX U GHYMpeHHUx 601H Poccou 6 macnumozudopoounamuveckou (MIJ]) cucmeme
Connya. Ocoboe @HUMAaHUE YOeNeHO B83AUMOOCUCMBUI) dMUX BOIH C KPYNHOMACUWMAOHLIMU
NOMOKAMU NAA3MbL U UX GAUAHUIO HA IBONIOYUIO COIHEUHO20 MacHumHo20 nois. Ilokaszano, umo
gonHbl Poccou, popmupyrowuecss 6 KOH8EKMUBHOU 30He U HA 2paHuye ¢ paouayuoHHbIM ClLOEM,
ueparom  Kioyegylo  polb 8  NepepacnpeoceieHuu  yeno8020  MOMeHmd, — Gopmuposanuu
KPYNHOMACUIMAOHBIX MACHUMHBIX CIMPYKMYP U 00120NePUOOUYECKOU MOOVIAYUU YUKIIO8 CONHEYHOL
AKMUBHOCMU.

Ha ocnose meopemuueckux moolenei U YUCIEHHbIX CUMYAAYUN NPOAHATUSUPOBAHL
mexanuzmvl ekaaoa 6o Poccou 6 cenepayuio mopoudanvhvlx u noaoudaIbHbIX KOMHOHEHNO8
MAZHUMHO20 NoJis 8 pamkax ounamo-mwexanuzma Connya. Paccmompernsl 603mModicHble KOpperayuu
Mmexncdy ounamuxou 6oan Poccou u nabnrodaemvimu conHeunbiMu S61EHUAMU - PACnpedeseHuem
COJIHEUHBIX NAMEH, USMEHEeHUsMU MACHUMHBIX YUKIO08 U KDYNHOMACUIMAOHbIMU KOHBEKMUBHBIMU
CMPYKmMypamu.

Ionyuennvle pezyrovmamol noomeepoicoarom, umo yuem ounamuxu MIJ[-6onn Poccou
CYUiecCmeeHHo noguluiaen MmoYHOCHMb MOONUPOBAHUS U NPOSHOSUPOBAHUS 8APUAYULL COTHEYHO20
MACHUMHO20 NOJISl, COJNHEYHO-3MHbIX 83AUMOOCUCMEULl U SGNeHUNl KOCMUYECKOU No200bl.
IIpeocmasnennvie 86160061 MO2Ym OblMb UCNONILIOBAHBL NPU PA3PAOOMKE YCOBEPUIEHCIBOBAHHbIX
Mooeell CONHEeYH020 OUHAMO U BbIUUCTIUMETbHBIX MEM0008 NPOSHO3UPO8AHUsl, 0becneuusas boee
2nybokoe NOHUMAHUE YUKIUYHOCIU U DGOJNIOYUU COTHEYHOU aKMUHoCmu. J{onoiHumenbHo
nokasano, umo R0OSSOU-601Hbl CHOCOOHBI UHUYUUPOBAM HENUHEUHble OCYULIAYUU 68 MAXOKIUHE,
enuss Ha Gazy u amnaumyoy CONHEYHbIX YUK1o8. X pazeumas cmpykmypa MOMCem CIYHCUMb
UHOUKATOPOM Nepexo008 MedHcOY 8bICOKUMU U HUSKUMU PeNCUMAMU aKmusHocmu. Buviasnennvie
3AKOHOMEPHOCMU  OMKPbIBAIOM  NEPCNeKmugvl  Onsd  YIVYUEHUs O00J20CPOYHLIX  NPOSHO308
CONIHEUH020 NOBEOEHUs U €20 B030eUCMBUS HA KOCMUYECKVIO N0200).

Knrwueevie cnosa: éonnvt Poccou, ounamuxa maxoxauna, conneunas MI /], mooenu menxoti

60()bl, MacHUMHblE Hecma6uﬂbHocmu, UUKIIbL CONIHEYHOU akmueHocmu, Kocmu4deckas nozooa.

Beeoenue

CoBpeMeHHbIE JTaHHBIE CBUJIETENBCTBYIOT O TOM, YTO HEKOTOpBIE 3BE3/bI JEMOHCTPUPYIOT
FJIO6aJII:HyIO PUTMHUYCCKYIO HGyCTOfI‘-IHBOCTB B PAa3/IMYHBIX AWana3OoHax 4aCTOoT, 3aBUCAIIUX OT UX
(bu3NyecKux XapakTepUCTUK. Ecium uCXoauTh M3 TOro, 4YTO 3Be3/la MpeAcTaBisieT co0oit
CaMOTPABUTHUPYIOIIUN Ta30BBIA IMAp, TO TEOPHs COOCTBEHHBIX KOJICOAHWM IIapa IMO3BOJUT HaM
OTIPEACTTUTh THUIBI BO3MOXKHBIX KoJjeOaTelnbHBbIX IBWKEeHUH. K HUM OTHOCSTCS, Mpexae BCETo,
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chepouaanbHbie U TOpouAanbHbIe MOABI. CdeponnaabHbie MOl IPEICTABISIIOT CO00H 00bEMHBIE
Kosie0aHusl, BBI3BAHHBIC TPAIMEHTOM JIaBICHUU Ta3a (BHICOKOYACTOTHBIE aKyCTUYECKHE P-MOJbI) U
IJIaBYYECThIO (HU3KOYACTOTHBIE rpaBUTAlIMOHHBIE d-MOJbI). TopounaagbHble MOABI MPEACTABISIOT
co00i1 cTalMOHAPHBINA BUXPEBOM MOTOK Ha MOBEPXHOCTH IIapa.

MennenHoe BpalieHHe, TUIUYHOE J/Jis OOJBIIMHCTBA 3BE3N, MOXET BIMATH Ha 3TU
KojeOaTeNbHbIE  JABMXKEHUS  pa3iiMuyHbIMM  crmocobamu. B cocTrosHuuM  paBHOBecHUs
BOCCTAHABJIMBAIOLIUX CUJI J10JIs1 cuiibl Kopuroiinca BO3pacTaeT ¢ yMEHbIIEHUEM YaCTOThI KOJICOAHUH.
Ha wactoTax HI)XKE YacTOThl BpalleHHs OHA CTAaHOBUTCS IPEOOJIAfarolei, Jenas JBHKCHHE
IIPAKTUYECKH TOPU30HTAIbHBIM. B KOHTEKCTE BpallleHHUs, I-MOJIbl HA MHEPLUAIbHON 4acTOTe, KaK
YCTaHOBJIEHO B TE€OPUH 3BE3IHBIX IyJIbCALUMN, BOZHUKAIOT BMECTO TOPOUJAIBHBIX CTAllMOHAPHBIX
TEeYeHHI. XapaKTEePUCTUKU P-MOJ IIPU 3TOM Majio u3MeHstorcs. C yBenudeHueM nopsiaka d-mom ux
4acTOTa yMEHbINAETCS U MpH 0oJiee BBHICOKMX MOpsakax d-Mozbl B3aMMOJAEUCTBYIOT C r-MOJAMH.
CoBpeMeHHas TUIIOTe3a 0 B3aUMOJICHCTBUU d-MOJ BBICOKOTO MOPSKA C BPAILIEHUEM CTaIKUBACTCS
CO 3HAYUTENIBHBIMH TPYIHOCTSAMH, XOTS UMEIOHIasCs JUTEpaTypa MpPeICTaBIsieT BechMa
[IPOTUBOPEUYUBBIE  pPE3YyJbTaThl.  YJIBTPAHU3KOYACTOTHBIE  MOJBI,  XapaKTEpHU3YyIOLIHECs
JUIATEIbHOCTBIO, MPEBBIIAONIEH HUKII BPALICHUS 3BE3/bl, B 3HAYUTEIILHON CTENIEHH HEYCTONYNBbI
1 (PUKCHUPYIOTCS U3MEPEHUSIMH. Y paBHEHHUS B CPEPUIECKON T€OMETPUH CTAHOBATCS TPHHIUITHAIIEHO
YHHUKAJIbHBIMH, a COOCTBEHHbIE (DYHKIINH BUXPEBBIX JABIKECHHI HE TPEACTABIAIOTCS CHEPUICCKUMU
rapMoHukamu Jlexxanpa.

Ilenv cmambu 3aKn049acTCsa B KOMIUIEKCHOM aHAJIU3€ POJIM MOBEPXHOCTHBIX U BHYTPEHHUX
BoJIH PoccOu B popMHUpOBaHUM M pa3BUTHHM MAarHUTOTHAPOJMHAMUYECKUX MpolieccoB Ha ComHIe, a
TaK)K€ B OLICHKE UX BJIMSIHUS HAa TEHEPALMIO M DBOJIIOILUIO COJTHEYHOIO MarHUTHOTO TIOJISL.

Axmyansnocms cmamou ONpPENENAeTCs HEOOXOAWMOCTBIO TOYHOIO MOJAETHPOBAHUSA U
MIPOTrHO3UPOBAHUS COJTHEYHON aKTUBHOCTH U KOCMHUYECKOW IMOToAbl, YUUThIBas BiusHUE PoccOu
BOJIH Ha [epepaclpesielieHe YIJIOBOr0O MOMEHTAa, JAMHAMUKY aKTHBHBIX oOnactel u
JOJTONEPUOANYECKYIO0 MOTYJIAIINIO COTHEUHBIX IIUKIIOB.

Teopemuueckue ocHogbl

ABTOpHI paboTHI [1] MOAPOOHO paccMOTpPENH MPOSBICHHUS COTHEUHBIX CE30HOB B PA3TUYHBIX
JAHHBIX O COJIHEYHOM akTMBHOCTU M Ha 3emue. CyllecTByeT €meé OJHO CBOMCTBO COJHEYHOU
aKTUBHOCTHM, KOTOpPOE TaKXe BIIMAET Ha KOCMHUYECKYIO IOTOAY, JOCTHIaIoLlyl0 3eMIIM, Tak
Ha3bIBAEMbIE «aKTUBHBIE IOJITOTHI». ITO MHTEPBAJIBI IOJITOTHI, 1€ B TEYEHHE HECKOJIIBKHX 000POTOB
KOHILEHTpUpyeTcss OoJjbllas 4acTh COJIHEYHOW aKTUBHOCTH. brarojgaps WX MOCTOSIHCTBY 3eMist
OLIYIIAET MEPUOJUYECKUE MU3MEHEHHs] COJHEYHOM aKTHMBHOCTH MPOCTO U3-3a BpamieHus CoHia.
Ecnu akTuBHas 101roTa TOJIBKO OJHA, TO 3TOT MEPHOJ MO CYTH COBHAAAET C MEPHOJOM BpallleHUs
Connua. Ho B 00011 MOMEHT BpeMEHH Ha MOJIHOM OKPYKHOCTH MOKET OBITh O0Jiee OHON aKTUBHOMN
JOJATOTHI, YTO MPUBOJIUT K OoJiee KOPOTKUM HEepuoJaM, KOTOPbIE pa3iMyaroTcsl B 3aBUCUMOCTH OT
PacCTOSHUS MEX]y pa3IMYHbIMU Joaroramu. CUTHaJIbl OT aKTUBHBIX J0ATOT OYyT BHOCHUTH BKJIaJ
B CUTHAJI COJIHEYHOI'O CE30HA, HO 3TH J1BA SIBJIIEHUS pa3andHbl. COJTHEUHBIE CE30HBI OIIPEIEISIIOTCS Ha
OCHOBE YCPEIHEHHBIX IO JOJTOTe JAaHHBIX, B TO BpeMs KaK JaHHble 00 aKTUBHOW JONTOTE IO
OTIPEJICJIEHUIO 3aBUCAT OT JNOATOTH [2]. CMEHa COJIHEYHBIX CE30HOB TpeOyeT M3MEHEHHs ITHUX
CpeIHUX IOJTOT BO BPEMEHHU, Yero He TpedyeT HajJuuue aKTUBHBIX A0AroT. OAHAKO M3MEHEHHue
aMIUIUTYAbl aKTUBHBIX JOJTOT OyAeT criocoOCTBOBaTh cMeHE BpeMEH roa. CoHEeUHbIe CE30HbI T10-
pa3zHOMY BIMSIOT Ha pa3inuHble ciou aTMocheps! 3emiu. MI3MeHeHs] MeKIIIIaHETHOTO MarHUTHOTO
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noJist, ucxosauiero ot ColiHLa, B3aUMOJIEHCTBYIOT C TEOMAarHUTHBIM I10JIEM, OKa3blBasi 3HAUUTEIbHOE
BIIMSIHME Ha MarHutocepy, 4YTo MPUBOAUT K T€OMAarHUTHBIM OypsiM, KOTZIa 3apsyKCHHbBIE YaCTHUIIBI
MOMAa/Ial0T B HIXKHUE CJIOU aTMOC(EPBI, IBUTasiCh 110 CUPATIH BHU3 10 FT€OMAarHUTHBIM OJISIM BOJTU3U
norocoB. [lepemennoe ynbTpaduoneroBoe (Y®) u perrrenoBckoe (YD) uzirydeHUE BBI3BIBACT
u3MeHeHus B Tepmocdepe, Me3ochepe u crpatochepe, re OHO IMOIJIOMIAETCS MOJEKYJISIPHBIM
KHCIIOPOJIOM U O30HOM, BBI3bIBasi HarpeBaHuE U pacuipeHue armocdepsl BBepx. [IpoBoauMocTh
MOHOC(EpBI HAPYIIAETCsI BCEMH MPOIECCaMH, CITIOCOOCTBYIOINME €€ YaCTUUYHOM noHuszauuu. bonee
HE3HAYUTENIbHBIE M3MEHEHUS BUAMMOTO W3IYYCHHs JOCTUTAIOT HIDKHUX CIOEB aTtMochepbl U
OKa3bIBAIOT OIPEACIEHHOE BIMSHUE Ha TI00aTbHYI0 HUPKYIISALUIO B Tporocdepe.

Boanwt Poccou

CymectBoBanue BonH PoccOu B atmocdepe 3emnn u3BecTHO AaBHO. Bomubel PoccObu 310
TUTaHEeTapHbIE BOJIHBI, BO3HUKAIOIIKE B aTMOCHEPHOH JKUIKOCTH Bpalaromeics mianetsl. Ha 3emie
BOIHBI PoccOu mOsABNAIOTCA B CTPYHHBIX TEUYEHHSX, MPEUMYIIECTBEHHO TIeOoCTPOPHUUECKUX C
BOJIHOBBIM 4HCIIOM OT 3 110 5. Tpanuimonnsie BoaHbl PoccOu MoryT Bo3HUKaTh Ha CONHIIE OYEHBb
MOX0XXUM 00pa3oM, HO, MOCKOIBKY COJHIIE TPeACTaBIsIeT CO00M HaMarHWYEHHBIA TIa3MEHHBIN
map, Hen3oexxHo OyayT pasznuuusi. ConmHedHble BOJHBI PoccOu Habmomanuck [3] HE TOJIBKO Ha
ConmHnle, HO ¥ Ha MHOTHX COJIHIENOAOOHBIX 3BE3max. [lepBoHauanbpHas Teopusi BomH PoccOu
OCHOBBIBAJIACH HA TPEANOJIOKEHUH, YTO TEYCHHUE B HUX OJIHM3KO K «Te€0CTPOPUIECKOMY», TO €CTh
HaXOJUTCSI B COCTOSIHUHM, OJU3KOM (HO HE TOYHOM) TOPU30HTAJIBHOTO PAaBHOBECUS MEXKIY
rpajgveHTamMu naieHus U cuinamu Kopuosuca. B Gonee coBpeMeHHON TEOpPHM CUMTAETCs, YTO
Te4YeHHUe NMPOUCXOAUT MpH MajioM «uucie PoccOu» Ro, koTopoe npezcrasiser coboit 6e3pazmepHoe
OTHOILICHHE TUITMYHOM CKOPOCTH BpAIllEHHUs K CKOPOCTHU BpAIlleHUs] BHYTPEHHEH 4acTH cheprudeckoit
00o0s0uKku. [l coJHEYHOro TaxoKJIMHa RO XOpomo oleHuBaeTcs MpOCTO M3 COOTHOIIEHUS
¢ depeHINaTBbHOrO BpalleH!s Ha 3HAUNTEIbHON YaCTHU PACCTOSIHUS MEXK1Y SKBAaTOPOM U MOJTKOCOM
Y BpAallEHUs] BHYTPEHHUX 00s1acTeil Huxke. ITo cooTHolIeHue nopsaka 0,1 qoctatouHo maio, 4To0bl
paccmarpuBaTh BOJIHBI PoccOM kak Ba)kKHbBIN KOMIOHEHT IN100anbHOM THApoAMHAaMUKH. OIHAKO 3TO
HE 03HAYaeT, YTO MbI JOJDKHBI Ipeanoiaratb Manoe yucio PoccOu as pemieHns UCrosb3yeMbIX
ypaBHeHMid. Ha camom ferne, ropaszo nyuiiie pemars 6osiee 001ie ypaBHEHHsI, COAEepKalie BOJHBI
PoccOn kak 3HaYMTENbHYIO, KaK Mbl HajeeMmcs, HaONI0JaeMyl0 YacTh JTUHAMUKH, HO He
€IMHCTBEHHYIO.

Pe3zonanc 6apoKnuHHbIX 607IH

Pe3onaHc GapOKIMHHBIX BOJIH B CTPAaTU(PUIIMPOBAHHBIX OK€aHaX, KaK SKBaTOPHAJIbHBIX, TaK
U BHEIKBATOPHANIBHBIX, SBJSETCS TEMOM, KOTOpash MOTHUBHMPYET IOCTOSHHBIE MCCIIEIOBAHMUS.
Pe3onanc aquHaMuueckoil cucTeMbl, 00pa30BaHHON OapOKIMHHBIMU BOJIHAMU, TPeOyeT MOACTPONKU
e€ cOOCTBEHHOTO Meprojaa K MEPHOy, B TEUEHHE KOTOPOTO OCYIIECTBIsAeTCS Bosnelicteue [4]. B
cllyyae TICEeBJIONEPHOAMUYECKOrO BO3JEHCTBUSA TMOACTpOiiKa COOCTBEHHOH YacTOTBHI NMPOUCXOMMT,
KOI'Zla CpPelHsAs 4acTOTa «BO3ACHCTBYIOLIETO BO3JEHCTBUSA» NMPUCYTCTBYET B YACTOTHOM CIIEKTpE
JMHAMUYECKOl cucteMbl. YacToThl, OJM3KKE K YaCTOTE BO3JICHCTBYIOIIETO BO3ICHCTBUS, BISIOTCS
IIPEANIOYTUTENBHBIMU, B TO BpeMs KaK 4YacTOThl, JAIEKHME OT HeE, 3aTyXalwT H3-3a TPEHMS.
CrnenoBarenbHO, JOMUHUPYIOIIMMHU YacTOTAMH SBISIOTCS Te, Ui KOTOPBIX OalaHC MeXIy
reocTpoUYeCKUMU CHJIaMH W BO3JICHCTBYIOIIMM BO3JEHCTBUEM MAaKCHUMH3UPYET CPETHIO0
3aXBa4€HHYI0 »HHepruto. lloacTpoiika AMHAMHUYECKONM CHCTEMBI MPOUCXOAUT IO-pa3HOMY B
3aBHUCHUMOCTH OT TOTO, IPOUCXOAMT JIK OHA B TPOIMYECKUX OKEaHaxX WM B CPEIHUX IIHMpoTax. B
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TPOIIMYECKUX OKEaHaX CHUCTEMBI, AMHAMHUKA KOTOPHIX OCHOBAaHAa HAa KPYIOBOM JBM)XEHMM BOJIH
Poccom m KenpBuHa BIOAb 3KBAaTOpa, HACTPAWBAIOTCS HA 4YacTOTy BO3JeHCTBUS Onaromaps
MOJICTPOMKE BHEIKBATOPHAIBHBIX BOJIH PoccOu Kk 3amany oT GacceiiHa. DKBaTOpHallbHbIE BOJIHBI
PoccOu oTKIOHSI0TCS IO Mepe MPUOIMKEHUS K 3aI1aIHOM rpaHule, GopMUpysk BHEAKBATOPUAIILHBIE
BOJIHBI, yBJIEKa€MbI€ TPOTUBOTEUYEHNEM. DTU BHEAKBATOPUAIbHBIC BOJIHBI BO3BpALIAIOTCS 00paTHO,
KOrJla MpPOTHBOTEUYCHHE HCYE3aeT WM MeEHseT HampaBieHue. Bomubel PoccOu orpaxkarorcs ot
3amaJHoil rpaHuIbl OacceitHa, (GopMHpYs SKBaTOPUAIBHO 3axXBaueHHbIE BOJHBI KenbBHHA.
Jlunamuka OapOKJIMHHBIX BOJH TECHO CBsS3aHAa C  MOJYJMPOBAHHOW  COCTaBISIOIICH
9KBATOPUAJILHOTO TEYEHHUS U NPOTHUBOTECUEHMSIMHM, KOTOpBIE SIBISIOTCS HEOTHEMIIEMOM YacTbiO
KBa3UCTALMOHAPHOM cucTeMbl [5-8]: muHeiHas, Bsi3Kasi, HeIPEPhIBHO CTPpAaTH()UIMPOBAHHAS MO/ICIb
ucnons3oBaiack B [9, 10] mis u3ydeHHs] peakiu 3KBaTOPHAIBHOTO OKeaHa Ha BO3JCHCTBHE CO
CTOPOHBI BETPOBOTO IMATHA, MEpeMelIaolerocsi 30HanbHo. Bonubl PoccOu B cpenHux mupoTax
paclpoCTpaHsOTCA BAOJL CyOTPONUYECKUX KPYTrOBOPOTOB, OTKYyJa 3amajJHble MOTPaHUYHBIC
TEYEeHHUsI IBIKYTCS OT KOHTHHeHTa. CoOCTBeHHAas yacToTa BoJaH PoccOu HacTpauBaeTcsi Ha 4acTOTy
BO3JEHCTBUS Oyarojaps MOACTPOMKE MX KaxKylledcs MMHbI BoJHBL [lockonbky BosnHbl PoccOu
NPUOIM3UTENBHO HEAUCIIEPCUOHHBI, UX CKOPOCTH 3aBHCUT TOJBKO OT MMPOTHI [11]. D1H ycnoBus
ONarompusATHHI JUIsi 00pa30BaHUsl MHOTOYHCICHHBIX TAPMOHHK U CyOTapMOHHUK.

Cyobzapmonuueckue moowl 601n Poccou

MHuorouacTtoTHbie  KBaszuctanuoHapHeie BoiaHbl (KBB) oGmagator 3amedarenbHbIM
CBOWCTBOM, KOTOpPOE 00YCIIaBIMBAET UX MEPBOCTEIIEHHYIO POJIb KaK B IIUPKYJISALUN OKEeaHa, TaK U B
M3MEHYMBOCTH KiIMMaTa. bosee Toro, oHM crocoOHBI K CONPSKEHUIO, KOT/1a HAXOAATCS B OHUX U
TeX >X€ MOAYJIMPOBAHHBIX TEUEHMAX, YTO OOBIYHO IMPOUCXOAUT KaK B TPOIUYECKHUX, TaK U B
CyOTpONHMYECKHX OKeaHax. JTO CONpsUKEHHE BO3HHMKAET M3-3a U3MEHEHMs TeoCcTpO(UUYECKUX CHII B
OacceliHe BCIEACTBHE KOHBEPIreHUUH W CIUSHUS TeoCTPO(UUYECKUX TEUEeHUH. ODTHU pazIudHbIe
CBOMCTBA 3aCTaBIIIIOT PE30HAHCHO BBIHYXKICHHBIE BOJIHBI BECTH ce0s MOJOOHO CBSI3aHHBIM
ocuMUIATOpaM. B 3TOM ciyyae mpOUCXOOUT CHHXPOHM3ALMS CyOrapMOHUYECKHX MOJ, TO €CTh
cpenHue nepuonasl cBa3aHHbIX KBB kpaTHbI neprnoay OCHOBHOWM BOJIHBI, TO €CTh JWHAMHYECKOU
CHCTEMBbI, COOCTBEHHBII MEepHOJ KOTOPOH COBMAJaeT C IMEPHOIOM BBIHYXJAIOLIEH CHUibl. JTa
cyOrapMoHHUeCKasi CHHXpPOHH3AIMs MO/1 KBAHTOBBIX CKAHMPYIOLUX BOJIH OCHOBaHa Ha OCLMIUIATOPE
Kanpnupona—Kanau, kotopelif sBnserca (yHIaMEHTaIbHOH MOJAEBbIO JMCCHIIATUBHBIX CUCTEM,
OOBIYHO HCHOJB3YEMOH A pa3paboTKU (PEHOMEHOIOTHYECKOTO OJIHOYACTUYHOIO IMOJAXOAa s
3aTyxaroIlero rapMoOHHYECKOro ocuusuiaTopa [12, 13].

Ceepxonunnonepuoonsie 601nvl Poccou, ocudaroujue cyomponuueckue Kpyz2080pomul

HenaBHue uccnenoBanusi, MOAKpEIJIEHHbIE KaK HAOIIOAATEIbHBIMU, TaK U TEOPETUUECKUMU
COOOpaXKeHUsIMHM, TIOKa3bIBalOT, YTO JUIMHHONEpPUOAHbIE BoJHBI  PoccOu, orubaromniue
CyOTponuYeckre OKEeaHWMYECKHE KPYyTOBOPOTHI, UTPAIOT POJIb MOCPEIAHUKA MEXKIY COJHEYHBIM M
opOUTaIbHBIM BO3ACHCTBHEM U peakiueil kiaumara [14]. PacnpocTpaHsisch HUKIOHUYECKH BOKPYT
CyOTpONMYECKHX KPYTOBOPOTOB, TaK Ha3blBaeMble T'MpalibHble BOJIHBI PoccOu 00s3aHBI CBOMM
MPOUCXOXKACHUEM TIpaaueHTy [ mapamerpa Kopuosinca OTHOCHTENIBHO CpeIHEro pajuyca
KpyroBopoToB. CKOpPOCTb pe3yIbTUPYIOIIET0 MOAYJIMPOBAHHOIO 3al1aJHOTO IOTPAHUYHOTO TEYEHHUS
N00aBIsIeTCsl K CKOPOCTH YCTONYHMBOIO aHTUIUKIIOHUYECKOTO BETPOBOro TeueHus. CrieaoBareibHo,
YCKOpEHHe/3aMeIJICHHE 3alafHOr0 MOTPAaHUYHOIO TEUEHUs B COOTBETCTBHH C (Da30i I'MpanbHbBIX
BoidH PoccOu ycunmBaeT koiiebaHWE TEPMOKIMHA W3-3a TIOJIOKUTEIHHOW OOpaTHOW CBS3H,
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BO3HUKAIOIIEH U3-32 TEMIIEPAaTypHOIO TpaJueHTa MEXAY BBICOKMMHM M HM3KUMHU IIMPOTaMU
KpyroBopoTtoB. MHorouactoTusle BoiHbl PoccOu nepekpbiBatorcs. OHHM  MOABEpraroTcs
BO3JICHCTBUIO COJTHEUHBIX U OPOUTANIBHBIX IIUKJIOB B CyOrapMOHHYECKUX peskuMax. D(PpPpeKTHBHOCTD
BO3JICHCTBUS 3HAYUTEIBHO BO3pPACTAET 10 MEpe TOro, Kak MEepPUOJl BO3IECHUCTBUS MPUOIMKAECTCI K
COOCTBEHHOMY IE€pPHOY. DTH T'HMpajibHble BOJHBI PoccOu pe3oHaHCHO MOABEPraloTCs BO3IACHCTBHUIO
COJTHEYHBIX U OPOUTANBHBIX IIUKJIOB, YTO BKIIOYAET HACTPOUKY UX KaXKYILENCs ATUHBI BOJHBI TAKUM
0o0pa3oM, YTOOBI €CTECTBEHHBIH MEPHUOJ KPYroBOPOTa COBMAAAN C BBIHYXKAAIOUUM MEPUOJIOM.
da30Basi CKOPOCTh HUKIOHUUYECKU PACTIPOCTPAHSIIOIIMXCS THPAIbHBIX BOJIH PoccOu 3aBUCUT TOJIBKO
OT CpeAHEN UPOTHl KPYrOBOPOTa B COOTBETCTBUHU C UX JUCHEPCUOHHBIM cooTHomeHueM (All). C
JPYTrof CTOPOHBI, CKOPOCTb AHTHUIMKIOHWYECKH TEKYLIEr0 BETPOBOIO TEYEHHUS KPYroBOpoTa
00yCIIOBJIEHa SKMAaHOBCKMM HaKadMBaHHEM, CBSI3aHHBIM C BO3JCHCTBHEM 3aBUXPEHHOCTH BETpA.
CrnenoBaTenbHO, TOJNBKO MOACTPOMKA CPEHEro paauyca KpyroBopoTa K IMEpPUOIy BO3AEHCTBHUS
JIOTyCKaeT pPE30HAHCHOE BO3JCHCTBUE TUpambHBIX BOJH PoccOou. Koppekmus kpyrosoporta
IIPOM30IILIA BO BpeMs cpeaHeruieiicrorenoBoro nepexoaa (Middle Pleistocene Transition - MPT), o
YeM CBHJICTEJILCTBYIOT KIIMMAaTHUECKHE IaHHBIC, TIOJTyUYSHHBIC U3 KEPHOB MOPCKUX 0CaIKOB [14].

Conneunvie 601nvt Poccou u ux énuanue Ha KOCMU4ecKylo noz2ooy

[Tockonpky BonHbI PoccOM SBISAIOTCS HEOTHEMIIEMOM YacThlO KpPYyHMHOMACIUTaOHBIX
JIBUKEHUM aTMOC(epbl U OKEaHOB 3€MJIH, IJIAHETAPHBIE BOJHBI TaKXKE UIParOT Ba)XKHYIO pOJb B
KPYITHOMACIITA0OHOH JHHAMHUKE Pa3IMYHBIX acTPO(PHU3MUECKUX OOBEKTOB, TAKMX KaK COJIHEYHAs
atMocepa u e€ Henpa, acTpopHU3MUECKUEe AUCKU, OBICTPO BpallaroIuecs: 3BE3IBI, a TaKxkKe
aTMocQepsl IIaHeT M 3k3oraHeT. Pusnyeckas poib BoaH Poccou obcyxnaercs B padorte [1] B
KOHTEKCTE COJIHEYHOM W 3BE3NHONM MAarHUTHON aKTUBHOCTH, IEPEHOCAa YIJIOBOTO MOMEHTa B
acTpo(U3NUYECKUX AUCKAX, (OPMUPOBAHUS IIAHET U APYTUX acTpodu3nuecKux mporeccoB. BoiaHbl
PoccOu BO3HMKAIOT B TOHKHMX CJIOSIX BHYTPH JKUIKUX oOsiacTell 3BE3/1 U IUIaHET. DTU Tio0aibHbIe
BOJIHOOOpa3HbIe€ CTPYKTYpPhl BO3HUKAIOT U3-3a U3MeHeHus cuil Kopuonuca ¢ mumporoil. B yactHoctH,
BOJIHBI PoccOu Obumn 0OHapykeHbl B hoTocdepe u kopoHe Comnuiia. OHM BOZHHKAIOT B COJTHEYHOM
TaxOKJIMHE, TOHKOM CJIBUTOBOM CJIO€ MEX]ly TBEPJIO BpallalOLIeiics JIyduCTON BHYTPEHHEHN YacThIO
U KOHBEKTHMBHOM 30HOW, IZe MpOUCXOAUT AuddepeHnuranbHoe BpaiieHue. [enmoceiicmonorus
MOKa3bIBAaET, YTO TAaXOKJIMH pacloyiokeH Ha paguyce He Oonee 0,70 comHeuHOro paauyca, ¢
tonmuuoi 0,04 comHeuHoro paauyca. MoaeaHpoBaHWE MAarHUTOTHAPOJMHAMUKU TaXOKIMHHBIX
BoJIH PoccOM M MarHUTHBIX MOJIEH CO3[aeT CUIIbHBIE «TaXOKJIMHHBIE HEIWHEHHBIE KOJICOAHUs,
KOTOpBIC UMEIOT TIEPHO/IbI, aHAIOTHYHBIC HAOTIOaeMbBIM B COTHEUHOU atMocdepe [3, 7]. Pemenus
MTOKAa3bIBAIOT, YTO BOJIHBI PoccOu mpeTepneBaloT HeperyispHble MEPEKII0YeHNs MEKIY IepruoiaMu
BBICOKOW AaKTHUBHOCTH M TNEpUOJaMM TOJIaBJICHHOW AaKTHUBHOCTH, HAllOMUHAIOUINE MUHUMYM
Maymnzepa [6].

Jlannvle u memoowt uccnedosanus

OcHoBbl BoJH PoccOu B TOHKUX cdepuueckux 000J0YKaX, TaKUX KaK IUIaHETapHbIE
aTMoc(ephl U OKEaHbI, a TAK)Ke B COTHEUHOM TaXOKJIMHE 00CYKIatoTcs B psae padot, Bkiovas [5].
Ha 3emne mecromnonoxenne BoiH PoccOu yacTo Cy’)XUT OTJIMYHBIM HPEAUKTOPOM H3MEHEHHH
MOTOJHBIX YCIOBUU B MacmTade BpeMeHH 3—5 mHeil. BO3MOXXHO, 4TO M3MEHEHUs B XapakTepe
COJTHEUHBbIX BOJH PoccOu MOryT ObITh Takke MpPEeIBECTHUKAMHU BCIUIECKOB akTHBHOCTH ColHIIA.
AHAJOTUYHBI apryMEHT MOKHO NPHUBECTH JII CHUCTEMBl MEJIKOBOJbS, TJE COXPAaHSIETCS Tak
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Ha3bIBaeMasi «MOTCHIIMATbHAS 3aBUXPEHHOCTEY (3aBUXPEHHOCTH, JISJICHHAS Ha TOJIITUHY 000JIOYKH).

Ha pucynke 1 moka3ano, kak BO3MYIIEHUE KUKOCTH B CEBEP-I0’KHOM HAIIPaBICHUU B TOHKOU
chepuueckoil 000JI0UKe MOXKET TeHepupoBaTh BOMHBI PoccOu. PaccmMoTpum msTh MaTTEpHOB
IJ1a3MEHHON 3aBUXPEHHOCTH Ha OJHOW mupoTe. Eciau 1Ba marrepHa cMenaroTcs K MOoCy, a OJUH
— K DKBaTOpy, COXpaHIETCs MOIHASI 3aBUXPEHHOCTH!

¢
ZOTH = aT6C

rac {OTH — OTHOCHUTCJIbHAsA 3aBUXPECHHOCTD, €a6c — abcoJrroTHas 3aBUXPCHHOCTD, h— TOJIIIMHA CJI0.

— IlarTepHbl, CMEIIEHHBIE K MTOIOCY, TPUOOPETAIOT aHTUIIMKIOHUYECKYIO 3aBUXPEHHOCTH ({
>0),
— IlarrepH, cMeLIEHHBIN K AKBATOPY, — HUKIOHYECKYIO ({

OTH

0TH< O)
OTH aHTULMKIOHMYECKHE/IIMKJIOHUYECKUE ABWKEHHUsSI OYyIyT CTPEMHUTBCS CMECTHTh JBa
JAPYTUX HEBO3MYILEHHbIX MATTEPHA U U3MEHUTh 3aBUXPEHHOCTb B HUX. DTa 3aBUXPEHHOCTb MOXKET
BEpHYTh TpU NATTepHa (MEPBBIM, TPETUM M MATHIM) B HCXOAHOE MOJNOXKEHHE. TakuM oOpa3om,
copMHpyeTCsl BOJTHOBOW MATTEPH, KOTOPHIA OYyAET ABUraThCS Ha 3amaj. DTOT BOJHOBOW MAaTTEpH
MOXHO TPEJCTABUTh KaK MOCIEAOBATEIIbHOCTh CTPYKTYp, aHamornunbix marrepuam (1), (2) u (3).
Bonubr PoccOu 00mamaroT HEKOTOPOil 0COOEHHOCTBIO: XOTS B MPOCTHIX MOJEIISAX OTJENIbHAS BOJHA
pacnpocTpaHsieTcsl Ha 3amaj, IpylnnoBas CKopocTb BOJIH PoccOu HampaBieHa Ha BOCTOK, [TO3TOMY
«1yr» BOJIH PoccOn MOXKeT pacnpocTpaHsAThCS Ha BOCTOK, JIaXKe €ClIM KakJas OT/AeIbHas BOJIHA B
«1yTe» pacrpocTpaHseTcs Ha 3amnaj B oaHo# daze [9].
Ecnu x cucreme n00aBUTh TOPOMJAIBHOE MarHWTHOE T0OJ€, MarHUTHOE B3auMO/JIECTBHE
HapyllaeT COXpaHEHHE MOTEHIIUAIbHON 3aBUXPEHHOCTH
d+f
~(52)#0
dt\ h

rae f — napamerp Kopuosnuca.

DNEMEHTHI )KUAKOCTU B Pa3HBIX MECTAX CBA3aHBI TUHUSMHU MAarHUTHOTO TOJISI, KOTOPBIE MOTYT
nepeaaBaTh 3aBUXPEHHOCTh OT OJJHOTO 3JIEMEHTA K Apyromy [15].

Cesep

> Bocrox \—/J

Pucynok 1. CxemaTudeckoe n300pakeHHUE TOTO, KaK BO BPAIAOMICHCS 000IOUKE KUIKOCTH
MOTYT T€HEpHUPOBATHCs BOJIHBI PoccOuM mpy BO3ZMYIIIEHHH KHUIKOCTH B HAaIIpaBlIeHUH ceBep-tor [16].
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Ocnosnvle ypagHeHusa paouayuoHHoOU 2uOpOOUHAMUKU

PagnanuonHas ruapoJMHAMUKa ONMCHIBAET B3aUMOACHCTBUE JKHJIKOM IUIA3Mbl  C
AEKTPOMArHUTHBIM H3ITy4YeHHUEM. DTO OCOOCHHO BaXKHO JJIsl aHAJIW3a MAarHUTOTHAPOIMHAMUYECKON
(MI'[l) nmUHAMHKHA COJIHEYHOTO TaXOKJIMHA W BIUAHHSA BOJH PoccOu. OCHOBHBIE MPOIIECCHI
BKJIFOYAIOT:

— JIBIDKEHHME M YCKOPEHUE IU1a3Mbl O] ACHCTBUEM CUJI AABJICHUS, TSHKECTH U paualu,
— 00MEH SHEpruH MEXKIY KUAKOCTHIO U U3ITyUYCHUEM,
— pacnpoCTpaHEHHUE PaJAMALMOHHBIX BOJH B HU3KOCKOPOCTHBIX MOTOKAX.

B pamkax 3iinepoBCcKOro onucaHus ABMKEHUS U 1a00paTOPHOM CHCTEMBI OTCUETA IPU MAITBIX
ckopocTax v? « ¢? (rme ¢ - CKOpPOCTh CBETa) OCHOBHBIE YpaBHEHHUs (YpaBHEHHE HEIPEpPHIBHOCTH
(3aKOH cOXpaHEHUE MACChl), YPaBHCHUE JBIKCHHUS (3aKOH COXPAaHEHHUSI MMITYJIbCa), JHEPTeTUUECKOE
ypaBHEHHE (3aKOH COXpaHEHUS YHEPTHH/PHTPOIINH ), YypaBHEHUE PATUAIIIOHHON YHEPTHH, YPABHCHHE
IepeHoca U3JIyYEHHUs, a TaKKe OINpeAeNeHUsI CPEJIHUX BEJIUYMH PaJUALMOHHOTO I10JIs)
3aMKMChIBAIOTCS CIEAYIOIUM o0pazom [17]:

dp
)y
ac - PV
d 1 9F
dsc —_ . iﬁ . —_ B_E .
gy (2T (v
p:}?pT
o o
STV F=[ dv (S —1,)d
1 9F 1 oo
C_Za+v.p:zf0 av x,(S, — I1,)ndQ
191, (1)

+n-Vl, = 1, (S, — 1)
Jv=+ L(tn)dQ = E,
E, = I,(r¢t; n)ndQ,Pvij =%5ﬁ L,(r, t; n)n'n/ dQ
n, = \/1——,uzc03(p,ny = \/1——,uzsin<p,

nx=,u=c0519,dQ=sin19d19d<p,%=%+v-v.

c dt

d d
ra€ p — IIOTHOCTH IINIa3MbI, UV — BEKTOP CKOPOCTH, E = E +v-V-— Oponu3BOJHAA IO TCUYCHHUIO

JlarpamxkeBa — YCKOpPEHHE CHIIBI TSKECTH, — THApocTaTUYeckoe naBieHue, F, Fv —
2 9
. . . 10F
paavaloHHbBI TOTOK, P, Pv — paJdallMOHHBIA TEH30p HANpPsHKEHUM, =3 YUYUTHIBAET
C

JTUHAMAYECKOE B3aUMOJICMCTBUE PaMallMM U TJIA3Mbl, | — TeMIeparypa IUIa3Mmbl, S — yIeIbHas
SHTpoNHsl, () — UCTOYHUKH HArpeBa/OXJIaXAeHUs, E — MIOTHOCTh paaualiiOHHON SHEPTUH, V —
4acToTa U3Ny4eHus, [v — cnenuduueckas MHTEHCUBHOCTh paaualiu, Sy — QyHKIMS UCTOYHUKA, v —
Kod(purmeHT mornomieHus/paccesHus, ) — 3JIEMEHT TEJIECHOrO yrila, N — €IMHUYHBIA BEKTOP
HaIlpaBJICHUs PaCIPOCTPAHEHUS U3IIyUeHUs, Jy — CPEIHSISI MTHTEHCUBHOCTD.

Pesynomamul u 0ocysymcoenue
Bomnbl POCC6I/I SABJISIFOTCA KJIHOUYCBBIMHM B T'CHCpAallMM COJIHCUHOTO MArHUTHOI'O IIOJIA U
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pEeryJIMpOBaHUHU COJTHEYHOM akTUBHOCTH. [ unepruapoamnamuyeckue 1 MI'J[-monenn Menkon BObl
OKa3aJIMCh HE3aMEHUMBIMH JJIS MOJICIUPOBAHMS UX (POPMUPOBAHUS, TUHAMUKH SHEPTUU U TEMIIOB
pocta HeycTOMYUBOCTH. [IpucyTCTBHE MarHUTHBIX MOJIEH U3MEHSAET TMHAMUKY BOJIH, HApyLIas 3aKOH
COXpPaHEHUs MOTEHINATLHOM 3aBUXPEHHOCTH, YTO [T03BOJISIET POPMUPOBATH HETMHEWHBIE KOJIeOaHUs
taxokiauHa (THO). DTu konebGaHuws OpraHU3yIOT BBICBOOOXKIIEHHWE HAKOIUICHHOW MAarHUTHON
SHEPTUM, CO3/1aBas BCIUIECKH «CE30HHBIX» (a3 CONHEYHON aKTUBHOCTH, CMEHSIOIIMXCS Ooiee
CIIOKOMHBIMHU UHTEPBAJIAMH.

3akniouenue

Bonnbl PoccOn B CONMHEYHOM TaxOKJIHMHE SIBISIOTCS (PyHAaMEHTAIbHON IBMKYIICH CHUIION
MEPUOINYECKON M KBA3UIEPUOIUYECKONM MArHUTHOW aKTMBHOCTH, HAOIIOJaeMOM Kak B HeIpax
Connma, Tak u B ero armochepe. Ux reHepamuss MOCPEACTBOM  B3aMMOJCHCTBHS
g depeHIaTbHOrO BpallleHus U TOPOUJAIBHBIX MarHUTHBIX TMOJEH MPUBOAUT K 0Opa3oBaHHIO
KpYHOMACIITa0HBIX, TOJNTOXKUBYIIUX CTPYKTYP, KOTOPHIE OMpPENEsIOT BPeMs U MWHTEHCHUBHOCTH
BO3HUKHOBEHHUS aKTUBHBIX OOJacTell. DTH MPOLECCHl CYHIECTBEHHO BIMSIIOT Ha BEPOSATHOCTH U
pacnpe/ielieHue COJHEYHbIX BCHBIIIEK, KOPOHAJIbHBIX BBIOPOCOB MacChl M JIPYIMX COOBITHIMA
KOCMHUYECKOU MOTOBI.
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ROSSBi DALGALARININ GUNOSIN MAQNIT-HIDRODINAMIKASINDAKI ROLU: NOZORI

IcMAL

Babayev E.F.
Noasraddin Tusi adina Samaxi Astrofizika Rasadxanasi

Mbaqgalada Giinagin magnit-hidrodinamik (MHD) proseslarinin formalasmasi va inkisafinda

sath va daxili Rossbi dalgalarinin rolu arasdirilir. Xiisusi digqat plazmanin irimiqyasl axinlari,
Giinagin firlanmasi va magqgnit sahasinin dinamikasi1 arasindaki qarsiliqgli alagaya yonaldilib.
Gostorilir ki, konvektiv zonada va onun radiativ zonayla sarhadinda yaranan Rossbi dalgalar aktiv
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oblastlarin takamiiliina, bucaq momentinin yenidon paylanmasina va Giinag aktivliyinin
uzunmiiddatli modulyasiyasina ahamiyyatli tasir gostorir.
Tadgiqatda Rossbi dalgalarinin giinas dinamo-mexanizmi ¢ar¢ivasinda magqnit sahasinin

toroidal va poloidal komponentlarinin yaranmasindaki rolunu niimayis etdiron nazori modellar va
adadi simulyasiyalar tohlil olunur. Rossbi dalgalarimin dinamikasi ilo Giinasda miisahids olunan
hadisalor — giinas lokalori, diferensial firlanma va iri konvektiv strukturlar — arasindaki miimkiin
korrelyasiyalar arasdurilir.

Oldo olunan naticalor gostorir ki, MHD Rossbi dalgalarimin nazora alinmasi Giinag
aktivliyinin dovri dayigsmoalorinin va kosmik hava hadisalorinin daha daqiq modellosdirilmasi va
prognozlasdirilmast tigiin vacibdir. Tadgiqatin naticalori takmillasdirilmis Giinag dinamomexanizmi
modellarinin va Giinas—Yer miihitinin prognozlasdirilmasi tisullarinin hazirlanmasinda tatbiq oluna
bilar.

Olava olaraq miiayyan edilmigdir ki, Rossbi dalgalari tacoklin zonasinda uzunmiiddatli
enerjinin yigilmasina va qeyri-xatti MHD osillasiya rejimlorinin formalasmasina sabab olur.
Modellasdirma naticalori gostorir ki, Rossbi dalgalarimin yaratdigi qlobal burulgan niimunalari
tacoklinin qeyri-sabitliklorinin giiclonmasina sorait yaradw va giiclii magnit hadisalorinin
baslamasinda tetikleyici rol oynaya bilor. Bu miisahidalor Giinagin uzunperiodlu faaliyyat sikllori ilo
dalga dinamikasi arasinda darin qarsiliql alaganin mévcudlugunu tasdiqlayir.

Acar sozlar: Rossbi dalgalari, taxoklin dinamikasi, Giinag magnit hidrodinamikasi1 (MHD),
dayaz su modellari, magnit qeyri-sabitliklori, giinag aktivliyi dovrlori, kosmik hava.

THE ROLE OF ROSSBY WAVES IN SOLAR MHD DYNAMICS:
A THEORETICAL REVIEW
Babayev E.F.
Shamakhy Astrophysical Observatory named after Nasreddin Tusi

This paper examines the role of surface and internal Rossby waves in the formation and
evolution of magnetohydrodynamic (MHD) processes within the Sun. Special attention is given to
the interrelation between large-scale plasma flows, solar rotation, and the dynamics of the magnetic
field. It is shown that Rossby waves generated in the convection zone and at the interface with the
radiative zone have a significant impact on the evolution of active regions, the redistribution of
angular momentum, and the long-term modulation of solar activity.

Theoretical models and numerical simulations are analyzed to demonstrate the contribution
of Rossby waves to the generation of toroidal and poloidal components of the magnetic field within
the solar dynamo mechanism. Possible correlations between Rossby wave dynamics and observed
solar phenomena — such as sunspots, differential rotation, and large-scale convective structures —
are discussed.

The results confirm that accounting for MHD Rossby waves is essential for improving the
accuracy of models describing and predicting cyclic variations of solar activity and space weather
phenomena. The findings can be applied in developing advanced solar dynamo models and
computational tools for forecasting solar-terrestrial conditions.

Furthermore, the study highlights that nonlinear interactions between Rossby waves and
magnetic fields may trigger transitions between high- and low-activity phases, offering additional
insight into long-term solar variability.
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ELEKTROMAQNIT SAHOSININ TEXNIKI VASITOLORO TOSIRININ MUASIR
MIKROKONTROLLERLOR VO TOK LOVHOLI KOMPUTERLOR VASITOSILO
INTELLEKTUAL MONITORINQI VO ANALIZI
Hagverdiyev H.N., Ramazanov K.S.

Milli Aviasiya Akademiyast

Bu maqals, miiasir dovrda elektromagnit miihitin getdikca miirakkablasdiyi saraitda, uguslarin
radiotexniki tominati kimi yiiksak kritikliya malik infrastruktur obyektlarinin elektromagqnit sahasinin
tasirlarina qarsi dayamqlhiginin artirilmasi problemina hasr olunur. Movcud aviasiya va radiotexniki
sistemlar, ham tabii mangsali elektromagqnit hadisalora, ham da texnogen manbalorin yaratdig: intensiv
saha dayismalorina qarsi hassas oldugundan, bu tasirlorin real zaman rejiminds monitoringi va
prognozlasdiriimasi xiisusi ahomiyyat kasb edir. Taodgiqatin asas magsadi, STM32 tipli
mikrokontrollerlorin yiiksak stiratli sensor interfeyslori va asagi saviyyali signal emali imkanlart ilo
Raspberry Pi kimi tak lovhali kompiiterlarin hesablama giictinii birlagdiran sinergetik bir arxitektura
taklif etmakdir. Bu arxitektura elektromagnit sahasinin parametrlorinin daqiq ol¢iilmasi, etibarl
sakilda toplanmasi, ¢oxsaviyyali filtrasiya va emali, hamginin masin 6yranmasi metodlart vasitasila
anomaliya askarlanmasi va nasazliglarin erkan prognozlasdiriimasi ticiin nazarda tutulur.

Mbaqalada elektromagnit tasirlorin fiziki xiisusiyyatlari, sensor konfiqurasiyasi, malumatlarin
real zamanli sinxronlasdirilmasi, kanar tasirlorin kompensasiyast va ¢oxkanallt malumat axinlarinin
optimallasdirilmast kimi texniki magamlar sistemli sokilda tahlil edilir. Homginin, sistemin tatbiqi
ticiin uguslarin radiotexniki tominati obyektlaorino uygunlasdirilmis eksperimental ssenarilor
modellasdirilir va toklif olunan yanasmanin gozlonilon kamiyyat naticalari qgiymatlondirilir. Aparilan
analiz gostarir ki, mikrokontroller— asasli hibrid monitoring sistemi, ananavi avadanliglaria
miigayisada yiiksak qatnama, daha genis funksionalliq vo adaptiviik tomin etmoaklo elektromagnit
risklorin idara edilmasinda perspektivli hall kimi ¢ixis edir. Bu noaticalor, aviasiya sahasinda
elektromaqnit tahliikasizliyinin yiiksaldilmasi iiciin yeni nasil inteqrasiya olunmus monitoring
platformalarinin yaradilmasinin magsadauygunlugunu asaslandirir.

Acar sozlar: elektromagnit sahasi (EMS), elektromagnit uygunlugu (EMU), intellektual
monitoring, mikrokontroller (STM32), tok lovhali kompiiter (Raspberry Pi), masin Oyranmasi,
anomaliya askarlama, prognozilasdirict diagnostika, radiotexniki taminat sistemlari, risk analizi.

1. Giris. Problemin konteksti vo aktuallig:

Texnoloji taraqqinin siiratle artdig1 miiasir diinyada elektron cihazlarin va sistemlorin say1 vo
miixtolifliyi giindon-giino c¢oxalir. Bu inkisaf, 6z noévbosindos, otraf miihitdo elektromaqnit
"cirklonmolorinin" — miixtalif monbalorden yayilan elektromaqnit sahalorinin (EMS) intensivliyinin
va spektral miixtalifliyinin coxalmasina sabab olur [1, 2]. Hassas elektron avadanliglarin, xiisusilo da
aviasiya kimi yiiksok etibarliliq vo tohliikosizlik tolob edon saholordo istifado olunan uguslarin
radiotexniki tominat (URTT) sistemlorinin foaliyysti bu artan EMS fonundan ciddi sokildo pozula
bilor [3]. Belo tosirlor, naviqasiya signallarinin tohrifindon vo rabitonin kosilmosindon tutmus,

36



Elmi Macmua Cild 27, Ne4, 2025
Scientific Journal Vol. 27, Ne4, 2025

idaroetma sistemlorinin siradan ¢gixmasina vo naticads uguslarin tohliikosizliyinin birbasa tohdid altina
diismosino godor ¢oxsaxali vo arzuolunmaz naticalora gotirib ¢ixara bilor. Miilki vo horbi aviasiyanin
bir sira aktual masalolorini hall etmoys imkan veron asas amillordon biri do miirokkob radiotexniki
vasitolorin va rabito vasitolorinin doqiqgliyi vo etibarliligiin artirilmasidir [4]. Bu sobobdon, URTT
sistemlorinin elektromaqgnit uygunlugunun (EMU) tomin edilmasi vo onlarin EMS tasirlorina qarsi
dayanigliliginin davamli monitoringi miiasir dévriin on aktual elmi-texniki problemlorindon biri
olaraq qalir.

Ononovi EMS monitoring metodlari, adaton, stasionar vo ya periodik 6l¢molors, homginin
laboratoriya soraitindo aparilan EMU testlorino asaslanir [5]. Lakin bu metodlar, real istismar
soraitindoki EMS miihitinin dinamik vo ¢oxkomponentli tobiotini, miixtalif monbalordon golon
maneslorin zamanla artan vo geyri-xatti tosirlorini tam shato etmokds ¢otinlik ¢okir. Problemin digor
bir cohati is9, nasazliq bas verdikdon sonra onun EMS tasiri ilo alaqgosini operativ sokildo miioyyon
etmoyin miirokkobliyidir. Bu kontekstdo, EMS tosirinin real zaman rejiminds, paylanmis sensor
sabakolori vasitasila va intellektual analiz alqoritmlari ilo monitoringini hayata kegirs bilon yeni nasil
sistemlora olan ehtiyac getdikco artir.

Tadqgiqatin asas magsadi, STM32 tipli miiasir mikrokontrollerlorin (MK) vo Raspberry Pi
kimi tok l6vhali kompiiterlorin (TLK) hesablama vo funksional imkanlarini sinergetik sokildo
birlosdirorok, URTT sistemlorino EMS tosirinin davamli, intellektual monitoringi, analizi,
qiymatlondirilmasi vo potensial nasazliglarin prognozlagdirilmasi {igiin effektiv metodoloji diapazon
vo sistem arxitekturas: toklif etmokdir. Bu mogsads ¢atmaq ligiin asagidaki osas vozifalorin holli
nazards tutulur:

-EMS-nin URTT sistemlorino tosirinin fundamental mexanizmlorinin, kritik EMS
parametrlorinin vo monitoring ii¢ilin vacib olan avadanliglarin tam tohlilini aparmaq.

-paylanmis sensorlardan (STM32) vo lokal analitik morkozlordon (Raspberry Pi) ibarot
coxsaviyyali intellektual EMS monitoring sisteminin optimal arxitekturasini islayib hazirlamagq.

-STM32 platformasinda EMS parametrlorinin real zaman rejiminds 6lgiilmasi, ilkin rogomsal
signal emal1 (slizgocloma, spektral analiz) va kritik hadlorin askarlanmasi {i¢iin effektiv alqoritmlor
toklif etmok [6].

-Raspberry Pi platformasinda toplanmis molumatlarin dorin analizi, miixtalif EMS maenbalorinin
vo avadanliq reaksiyalarmin korrelyasiyasi, masin yronmosi (MO) alqoritmlori (masalon, anomaliya
askarlama, klassifikasiya, prognozlagdirma modellori) wvasitosilo EMS tosirinin intellektual
qiymatlondirilmasi va nasazliq risklorinin prognozlasdirilmasi ii¢iin metodlar islomak.

Toklif olunan todqgigatin elmi yeniliyi bir nego aspektdo 6ziinii gostorir. 11k névbade, EMS
monitoringi iiglin asag1 soviyyoli real zaman emalin1 (MK-larda) vo yuxari soviyyoli miirokkob
analitik vo prognostik funksiyalar1 (TLK-larda) 6ziindo birlosdiron hibrid, paylanmis intellektual
sistem arxitekturasi toklif edilir. ikincisi, URTT sistemlorinin EMS tosirlorino qarsi hossasligmin
qiymatlondirilmasi  vo nasazliglarin prognozlagdirilmas1 {igiin spesifik miniumum dlgma
alqoritmlorinin adaptasiyasi va totbiqi nozords tutulur. Bu, Edge Al vo TinyML konsepsiyalarinin
EMS monitoringi sahosino totbiqi kimi do giymsotlondirilo bilor. Ugiinciisii, EMS hadisalori ilo
avadanligin funksional voziyyotindoki doyisikliklor arasinda sobob-natico olagolorinin avtomatik
askarlanmasi ti¢lin korrelyativ analiz vo sado ekspert sistemi elementlorinin inteqrasiyasi toklif
olunur.
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Tadqiqatin praktiki naticolori URTT sistemlarinin istismarinda miihiim iraliloyislora sabab ola
bilor. Bels ki, toklif olunan sistem EMS ilo bagl potensial tasirlori erkon morholods askarlayaraq,
avadanligin gozlonilmoz siradan ¢ixmasinin vo bununla olagodar uguslarin tohliikasizliyi iigiin
yaranan risklorin garsisin1 almaga komok edocok, avadanligin faktiki elektromaqnit goraito uygun
olaraq prognozlasdiric texniki xidmotinin planlagdirilmasina, istismar xarclorinin azaldilmasina vo
sistemin iimumi iso hazirliq omsalinin artirilmasina imkan yaradacaq vo EMU ilo bagli problemlorin
diagnostikasini siiratlondiracok vo texniki personal li¢lin effektiv qorar dostok vasitasi rolunu
oynayacaq.

2. Elektromaqnit uygunlugu vd tasir mexanizmlori

Elektromagnit uygunlugu (EMU), bir cihazin vo ya sistemin 6z elektromaqnit miihitindo
gonaotbaoxs islomasi vo homin miihito déziilmaz elektromaqnit maneslori yaratmamasi gabiliyyati
kimi toyin olunur. URTT sistemlori kimi hossas vo kritik avadanliglar tigiin EMU talablori xiisusilo
sortdir. EMS-nin texniki vasitolora tosiri miixtolif mexanizmlor vasitasilo bas vers bilor. Bunlardan on
osaslart kegiricilikls vo stialanma ilo yayilan maneslordir. Kegiriciliklo yayilan maneslor, adston, qida
dovralori, signal vo idaroetmoa kabellori vasitosilo avadanliga niifuz edir. Siialanan maneolor iso
birbasa elektromaqnit dalgalar1 soklindo avadanligin korpusuna, antenalarina vo daxili dovralorine
tosir gostorir. Bu tosirlor naticesindo avadanligin igindo miixtalif dorocali pozuntular — signallarin
tohrifindon tutmus tam funksional imtinaya qador — bas vera bilor. Masalon, giiclii bir radarin impulsu
yaxinliqdaki rabito gabuledicisi torsfindon faydali informasiyanin qsbulunu dayandira bilor vo ya
sonaye avadanligindan yaranan geniszolagqh kily naviqasiya signalinin signal/kiiy nisbotini koskin
sokilds pislosdira bilar [7].

EMS tosirinin xarakterini vo derocasini miioyyon etmak ii¢iin bir sira parametrlor monitoring
edilir. Bunlara elektrik vo maqnit sahosinin gorginliyi, giic sixlig1, manes signallarinin tezlik spektri,
amplitudasi, modulyasiya novii vo tosir miiddoti daxildir. Eyni zamanda, tosiro moruz qalan
avadanligin 6ziiniin kritik funksional parametrlorindoki (masolon, ¢ixis signalinin keyfiyysti,
xatalarin say1, sistemin reaksiyasi va s.) doyisikliklor ds izlonilmalidir ki, EMS hadisasi ils potensial
nasazliq arasinda slaqo qurula bilsin [8].

EMS monitorinqi vo EMU testlori ii¢lin ononavi olaraq istifado olunan metodlar asason
laboratoriya soraitindo aparilan sinaqlara vo ya sahodo periodik 6l¢gmolors asaslanir. Geniszolaqli
antenalar, spektr analizatorlari, saho gorginliyi Olgonlori kimi xiisusi avadanhiglar EMS
parametrlorinin yiiksok doaqiqlikls 6l¢iilmasine imkan versa da, bu yanagmalarin bir sira fundamental
mohdudiyyatlori vardir. Birincisi, real istismar miihitindo EMS ¢ox dinamikdir; manes monbalori
gofloton yarana vo ya yox ola bilor. Homginin, onlarin intensivliyi vo spektral xarakteristikalar siiratlo
doyiso bilor. Periodik 6lgmalar bu ciir qisamiiddatli, lakin potensial tohliikoli hadisolori agkarlamaya
bilar. Ikincisi, miiasir elektromagnit miihit coxsayli miixtolif monboalorden (mobil rabito, Wi-Fi,
TV/Radio yayimi, radarlar, sanaye qurgular1 va s.) golon signallarin kompleks qarisigindan ibarotdir
[9, 10]. Bu signallarin birgs, kumulyativ vo intermodulyasiya tesirlorini qiymatlondirmak anonovi
metodlarla ¢ox ¢otindir. Ugiinciisii, bu ciir dlgmolor adaton yiiksok ixtisasli personal vo bahali
avadanliq tolob edir ki, bu da genis orazilordo vo coxsayli obyektlordo davamli monitoringin
aparilmasini qeyri-iqtisadi edir [11]. Nohayat, oksor hallarda monitorinq reaktiv xarakter dasiyir—
yoni, problem (mosslon, avadanligin nasazligl) artiq bas verdikdon sonra onun EMS ilo olaqgosi
arasdirilir.

38



Elmi Macmua Cild 27, Ne4, 2025
Scientific Journal Vol. 27, Ne4, 2025

Bu mohdudiyyetlor, EMS tosirinin davamli, real zaman rejiminds, avtomatlagdirilmis vo
intellektual analiz imkanlar1 ilo monitoringini hayata kecira bilon yeni nasil sistemlors olan talabati
aciq sokildo ortaya qoyur. ©Ononavi avtomatlasdirilmis monitoring sistemlorinin (AMS) arxitekturasi
— vericilor (sensorlar), informasiyanin emali qurgulari, indikasiya vo geydiyyat vasitolori — EMS
monitoringi li¢lin bir baza rolunu oynaya bilar, lakin bu sistemlor EMS-o spesifik sensorlar, xiisusi
signal emal1 alqoritmlori vo on osasi, intellektual analiz vo proqnozlasdirma qabiliyyatlori ilo
tokmillogdirilmalidir. Nozards tutulan elektromaqnit sahasinin dl¢tilmasinin iimumi struktur sxemi
sokil 1-do gostorilmisdir.

e

Ragamsal

Sensorlar monitorinqva

Elektromagqnit
vayamikrokontroller

Taklovhali komputer]

interferensiyasi

analiz

Saokil 1. Elektromaqnit sahasinin dl¢iilmasinin imumi struktur sxemi

3. intellektual EMS monitorinq sisteminin arxitekturasi va is prinsiplori

Toklif olunan intellektual EMS monitoring sistemi, URTT obyektlorinin yerlogdiyi orazilords
paylanmis, ¢oxsoviyyali arxitektura {izorindo qurulur. Bu arxitektura, molumatlarin toplanmasindan
tutmus, dorin analiz vo gorar dostoyino qodor biitiin prosesi ohato edir vo osason ii¢ soviyyadon
ibaratdir: sensor saviyyasi, lokal analitik soviyya vo morkozi nozarat soviyyosi.

Sensor soviyyasi monitoring edilon URTT obyektlorinin vo ya potensial EMS monbalarinin
yaxinliginda yerlosdirilmis ¢oxsayli avtonom vo ya yari-avtonom agilli sensor nodlarindan togkil
olunur. Har bir nodun asasin1 STM32 (mosolon, yiiksok performansli STM32H7 va ya enerji somorali
STM32L4 seriyast) mikrokontrolleri togkil edir [12]. Bu nodlarin osas funksiyalar1 agsagidakilardir:

e EMS parametrlorinin 6l¢tilmasi. Har bir soboko, geniszolaqli vo ya segici antenalarla tochiz
edilmis EMS sensorlar1 (masalon, M{ log-periodik antenalar vo ya xiisusi dovrali saha zondlari)
vasitasila elektrik vo maqgnit sahasinin garginliyini, giic sixligin1 vo maraq doguran tezlik zolaglarinda
spektral torkibi 6l¢iir.

e Tadqiq olunan obyektin parametrlorinin monitoringi. Eyni zamanda, STM32 nodu,
yaxinligdaki URTT obyektinin bozi kritik is parametrlorini (mosslon, qida gorginliyindoki
dayisikliklor, ¢ixis signalinin keyfiyyet gostoricilori, daxili temperatur) miivafiq sensorlar vasitasilo
izloyir. Real zaman miiddstindo STM32, daxili ARC-lori vasitasilo sensor signallarini yiiksok siiratlo
rogomsallagdirir. Daha sonra, CMSIS-DSP kitabxanasindan istifado edorok, signallardaki kiiyii
azaltmagq ti¢lin rogomsal siizgoclomo vo zorurat olduqda, ilkin spektral analiz aparilir [13].

e Mobolumatlarin 6tiiriilmosi. Emal edilmis molumatlar, agkarlanan anomaliyalar vo ilkin
klassifikasiya noticolori, asagi enerji sorfiyyatli uzaq monzilli rabits protokollart (masolon,
LoRaWAN) va ya daha yiiksok siiratli protokollar (Wi-Fi, Ethernet) vasitosilo lokal analitik soviyyoya
(Raspberry Pi) otiiriiliir [14].

Lokal analitik saviyya bir va ya bir ne¢a STM32 sensor nodundan malumatlari toplayan, daha
dorin analiz vo qorar destoyi funksiyalarini yerina yetiron Raspberry Pi asasli lokal morkozlorden
ibaratdir.
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Molumatlarin sinxronizasiyasi vo arxivlosdirilmos imoaqsadi ilo Raspberry Pi, miixtolif sensor
sobakalorinde golon moalumat axinlarini qabul edir, zaman stamplarina gors sinxronizasiya edir vo
uzunmiiddatli analiz ti¢lin lokal verilonlor bazasinda saxlayir.

EMS analizi vo siialanma monbolorinin toyini {igiin Raspberry Pi-do toplanmis spektral
molumatlar vo digor elektromaqnit sahasinin parametrlori daha detall: tohlil edilorak, potensial manea
monbolorinin - xarakteristikalar1 toyin edilir. Sonra iso anomaliya askarlama, nasazliglarin
prognozlasdirilmasi, EMS tasirinin klassifikasiyasi va risk qiymatlondirilmasi iiclin daha miirakkab
magin tolimi modellori qurulur [15, 16].

Veb-interfeys vasitosilo operatorlar real zaman rejiminds EMS voziyyatini, obyektlorin
statusunu, agkarlanan anomaliyalari, prognozlar1 va risk soviyyalorini izloyarak lokal Raspberry Pi
morkozloring, zorurat olduqda iso emal edilmis vo {imumilosdirilmis molumatlart daha yuxar
saviyyeli markazi nozarat sisteminag otiirtirlor.

Morkazi nazarat soviyyasi bdyiik vo miirokkeb URTT infrastrukturlari li¢lin nazorde tutulur
vo adaton giiclii serverlor vo ya bulud platformalar: {izorinds reallagdirilir. Onun osas funksiyalari
qlobal analiz, uzunmiiddatli trendlorin tohlili va strateji gqorarlarin gobul edilmosidir [17].

STM32 mikrokontrollerinds real zaman miiddstinds signallarin emali vo zoruri
informasiyanin agkarlanmasi vo manealorin yatirilmasi ii¢lin texniki vo proqram iisullari ilo rogomsal
stizgaclomo hoyata kegirilir. Todbiq olunan siizgac, son N 6l¢monin orta giymaotini hesablayaraq
tosadiifi kiiylori hamarlayir vo gostorilon sadolosdirilmis ifads ilo hoyata kegirilir:

yli] = ~ 2N x[i - j] (D

Burada, N-siizgoclonmoys moruz qalan niimunslorin say1, i -siizgoclonmis siqnalin cari
qiymati, j- 159 comloma omaliyyatinda istifade olunan dayisenlorin sayidir.

Stizgoclonmis signalin effektiv qiymaoti (orta kvadrat kok), rogomsallagdirilmis niimunslor
iiclin asagidaki sadolosdirilmis diisturla hesablanir:

1
Vo = | 202+ vF 44 ) @

Tadqiq olunan tezliklordo EMS intensivliyini qiymatlondirmak {i¢iin sads spektral analizdon
istifado olunur, yoni diskret Furye c¢evirmasi (DFC) totbiq olunur. DFC, signali tezlik
komponentloring ayirir vo asagida gostorilon diisturla hesablanir:

.2mkn

X = XnZoxn-€e W 3

Burada, N-malumatlarin sayi, n - signalin daxilindoki har bir ndqtonin sira ndmrasi, x,,-
.2TKkn
signalin n-ci giymeti, k- signalin tezlik indeksi, i iso kok altinda monfi vahido borabordir. e™ N -

eksponenti sinus vo kosinuslarin qarisigidir. Sonuncu ifads ilo istonilon tezlikdo signalin giiciinii toyin
etmok miimkiindiir.

EMS parametrlori ilo texniki vasitonin ig gostoricilori arasinda slagonin giiciinii 6l¢mok ticiin
asagida gostorilon sadolosdirilmis ifads ilo korrelyasiya omsali hesablana bilar.
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Toklif olunan sistemin is prinsipini va potensial effektivliyini niimayis etdirmok mogsadila,
hava horokotini idaroetmo (HHI) xidmotinin yeriisti VHF sos rabitosi (6tiiriicii-gobuledici)
stansiyasina yaxin mosafodo yerlogon vo geyri-miintozom igloyon giiclii sonaye avadanliginin
yaratdig1 elektromaqgnit maneasinin tosirinin monitoringi li¢lin simulyasiya edilmis bir tocriibi ssenari
togqdim olunur [18, 19].

Tadgiqgat obyekti kimi URTT obyekti secilmisdir vo HHI iigiin istifado olunan yeriistii VHF
(118-137 MHs diapazonlu) amplitud modulyasiyali (AM) sas rabitasi gobuledicisi gotiiriilmiisdiir. Bu
gobuledicinin  hossasligt vo signal/kily nisboti (SNR) onun normal foaliyyoti {iglin kritik
parametrlordir.

Monitoring edilon obyektin parametrlori (qobuledicisi ti¢iin) asagida sadalananlardir:

- gobul edilon faydali signalin saviyyasi (dBm);

- gobuledicinin ¢ixisindaki signal/kily nisbati (SNR, dB).

- avtomatik giiclondirma tonzimlayicisinin (AGC) garginliyi (maneo saviyyasinin indikatoru
kimi);

- demodulyasiya edilmis sos signalindaki tohriflorin soviyyasi (imumi harmonik tohrif +
kiiy, THD+N, %).

EMS monboyi kimi induktiv yliko malik sonaye avadanligi secilmisdir vo bu avadanliq iso
disdiikdo vo ya dayandiqda, homginin is prosesindo qida sobokosindo kommutasiya proseslori
noticasindo geniszolagli impuls vo qisamiiddstli harmonik maneslor yaradir. Maneonin spektral
torkibi VHF diapazonunu da shats edos bilor. Avadanliq isadiismo zamani 50 mks - 2 ms davamiyyatli,
1 kV/mks-o qodor artma siiratli impuls gorginliklori, is zamani iso 1 MHs-don 300 MHs-o qoader
diapazonda miixtalif harmonikalardan vo geniszolaqli kiiydon ibarot stialanan maneolor yaradir.

Simulyasiya Python proqramlagdirma dili vo SciPy, NumPy kitabxanalar1 istifade edilorok
hoyata kegirilir. EMS monbayinin yaratdig kegiriciliklo va slialanma ilo yayilan manealorin rabito
gabuledicisinin  miixtalif dovrolorine (giris siizgaclori, giiclondiricilor, demodulyator) tosiri
sadoalosdirilmis analitik modellor vo empirik asililiqlar asasinda modellasdirilir. Masalon, siialanan
sahanin tasiri naticesinda gabuledicinin antenasinda induksiyalanan manes gorginliyi hesablanir vo
bu gorginliyin SNR vo THD+N-2 tosiri qiymotlondirilir. Umumi sistemin miioyyanlosdirilmis struktur
sxemi sakil 2-da tosvir edilmisdir.

[lkin verici monboyi kimi (simulyasiya {igiin) STM32H7 osasli soboko, VHF diapazonunu
ohato edon antena vo asagida gostorilon virtual sensorlar gotiiriliir [20]:

- geniszolagli EMS sensoru (saha gorginliyinin orta (RMS) va pik qiymatlorini 6lgon);
rabito qobuledicisinin girig gorginliyinin tonzimlonma soviyyasini, ¢ixisdaki signal manes nisbatini
(SNR) vo ¢ix1s signalinin tomizliyini (miivafiq g¢eviricilor vasitosilo THD+N soviyyalorini) 6l¢on
interfeyslor.

Sonaye avadanligi islomadiyi zaman STM32, bir ne¢o doqiqo arzindo EMS fonunu va rabito
gabuledicisinin stabil i parametrlorini geyds alir. Bu molumatlar asasinda RMS va pik qiymatlori
ticiin normal kegiricilik vo buraxila bilon hadler (masalon, orta qiymat + 3c) hesablanir.
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Avadanliq ige diisdiikdo, EMS sensoru torafindon qisa miiddatli, yiiksok amplitudlu impuls
piklari qeyde alinir. Eyni zamanda, gabuledicinin AGC gorginliyinds kaskin si¢rayis, SNR-da ani
enmd vo THD+N-do artim miisahido olunur. Pik askarlama alqoritmi impulsun mévcud oldugunu
tosdigloyir. Bu molumatlar dorhal Raspberry Pi-yo otiirtiliir vo emal miiddoti 10-20 ms olmasi

gozlonilir.
s_sg s s [ -
Fiziki 6lgma impedans uygunlugu Analog signal ARC(16-24 bit)
Asag kuyli giclandirici
Elektron sensorlar Kanar sabitlama (anti- Sigma-delta, SAR
Magnit saha sensorlan alias)
Magnetometer Ragamsal signal
(Temperatur/Namlik)
T A
Dastak modulu Xiisusiyyatlarin emali /
— Telemetriya Aktuasiya
Gulc qurgusu: UPS/Batt/Solar Markazi kontroller(MCU)
Avtokalibrasiya Real vaxt planlasdirmasi Rele / Sondirmak
Elektromagnit qorumasi Filterlama (FIR/IIR) LED / Signalizator
Zaman sinxronizasiyasi \ )
(GPS/NTP)
Tahlukasizlik (TLS / Certs) MQTT
HTTP
CAN
Gateway Bulud servislari
Lokal yaddas
ML interferasiyasi Uzun muddatli arxiv (s3)
Flash{ SD. Verilanlarin hazirlanmasi Modelin yenidan dyradilmasi
Kommunikasiya Databaza (DB) Cihazlarin idarsolunmasi
(HTTP/MQTT/CAN) idara etma paneli Xabardarliglar & @maliyyatlar

Sokil 2. Umumi sistemin miioyyanlosdirilmis struktur sxemi

STM32 {izorinds qurulmus neyron sobakasi, Olclilon EMS parametrlori (RMS, pik, osas
harmoniklorin amplitudasi) va gabuledicinin SNR/THD+N qiymatlori asasinda voziyyati "Normal",
"Yiingiil manes tosiri" (SNR bir qader azalib, lakin rabito miimkiindiir) vo ya "Ciddi manes tosiri”
(SNR kritik haddon asagidir, rabits pozulub) kimi klassifikasiya edir. Bu klassifikasiya naticosinin on
az1 90-95% daqiqlikls oaldo olunmasi hadoaflonir.

Notica

1. Bu todqiqat isindo, uguslarin radiotexniki tominat sistemlori kimi kritik infrastruktur
obyektlorino elektromaqnit sahasinin tosirinin miiasir mikrokontrollerlor (STM32) vo tok 16vhali
kompiiterlor (Raspberry Pi) vasitasilo intellektual monitoringi, analizi vo prognozlagdirilmasi iigiin
kompleks bir metodoloji ¢ar¢ivo va sistem arxitekturasi toklif edilmisdir. Aparilan nozari tohlillor vo
simulyasiya edilmis tocriibi ssenarilor gostorir ki, toklif olunan yanasma, EMS ilo bagh potensial
tohdidlorin real zaman rejimindo askarlanmasi, tosirin dorin tohlili, nasazliq risklorinin
qiymatlondirilmasi vo proaktiv gorarlarin gobul edilmasi iigiin shomiyyatli imkanlar yaradir.

2. Sistemin asasin1 togkil edon STM32 mikrokontrollerlari asash agilli sensor nodlari, EMS
parametrlorinin vo obyektin kritik gostoricilorinin lokal saviyyade davamli dl¢iilmasini, ilkin signal
emalin1 vo TinyML alqoritmlari vasitasilo siiratli hadiso askarlanmasini1 tomin edir. Raspberry Pi
osaslt lokal analitik morkazlor iso toplanmis molumatlarin aqreqasiyasini, daha miirokkob masin
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Oyronmosi modellori (anomaliya askarlama, klassifikasiya, proqnozlasdirma) vasitosilo dorin
analizini vo operatorlar tigiin gorar dostok funksiyalarini hoyata kegirir.

3. Tadqiqatin osas elmi yeniliyi, EMS monitoringinin intellektuallagdirilmasi ii¢lin asag1 vo
yuxar1 saviyyali hesablama platformalariin sinergetik istifadosini, URTT sistemlori iigiin spesifik
MO alqoritmlorinin adaptasiyasini vo EMS hadisaleri ilo avadanliq reaksiyalar1 arasinda sabab-natica
olagolorinin avtomatlasdirilmis tohlilini ohato edir.

Yekun olaraq qeyd etmok olar ki, elektromaqnit sahasinin texniki vasitolors tosirinin miiasir
mikrokontrollerlar va tok 16vhali kompiiterlor vasitasils intellektual monitoringi, URTT sistemlarinin
tohliikasiz, etibarli vo fasilosiz isinin tomin edilmasi istigamatindo miihiim vo perspektivli bir elmi-
texniki istigamatdir.
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INTELLECTUAL MONITORING AND ANALYSIS OF THE IMPACT OF THE
ELECTROMAGNETIC FIELD ON TECHNICAL DEVICES USING MODERN
MICROCONTROLLERS AND SINGLE-BOARD COMPUTERS
Hagverdiyev H.N., Ramazanov K.S.

National Aviation Academy

This article is devoted to the problem of increasing the resistance of highly critical
infrastructure facilities, such as radio-technical support of flights, to the effects of the electromagnetic
field in the conditions of the increasingly complex electromagnetic environment in modern times.
Since existing aviation and radio-technical systems are sensitive to both natural electromagnetic
phenomena and intense field changes caused by man-made sources, real-time monitoring and
prediction of these effects is of particular importance. The main goal of the research is to propose a
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synergetic architecture that combines the high-speed sensor interfaces and low-level signal
processing capabilities of STM32-type microcontrollers with the computing power of single-board
computers such as Raspberry Pi. This architecture is intended for accurate measurement, reliable
collection, multi-level filtering and processing of electromagnetic field parameters, as well as
anomaly detection and early prediction of failures using machine learning methods.

The article systematically analyzes technical aspects such as the physical characteristics of
electromagnetic effects, sensor configuration, real-time synchronization of data, compensation of
external influences, and optimization of multi-channel data flows. Also, experimental scenarios
adapted to the radiotechnical support facilities of flights for the application of the system are modeled
and the expected quantitative results of the proposed approach are evaluated. The analysis shows
that the microcontroller-based hybrid monitoring system acts as a promising solution in
electromagnetic risk management, providing higher resolution, wider functionality and adaptability
compared to traditional equipment. These results justify the feasibility of creating a new generation
of integrated monitoring platforms to improve electromagnetic safety in the aviation sector.

Keywords: electromagnetic field (EMS), electromagnetic compatibility (EMU), intelligent
monitoring, microcontroller (STM32), single-board computer (Raspberry Pi), machine learning,
anomaly detection, predictive diagnostics, radio technical support systems, risk analysis.
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UzVi YARIMKECIRICI SAHO TRANZISTORU OSASINDA QURULMUS MUASIR
SENSORLAR
Zeynalova S.H., Mustafayev M. M.
Milli Aviasiya Akademiyasi

Sensor texnologiyalarimin galacak tadqiqi yiiriikliik, funksionalliq va yiiksok daqiqlik kimi
meyarlara asaslamr. Uzvi saha tranzistorlart (UST) bu baximdan miiasir elmi tadgigatlarin
markazinda dayanaragq, elastik elektronika sahasinda genis tatbiq imkanlari vad edir. Bu maqalada
UST asasli temperatur va garginlik sensorlarimin strukturu, komponent tarkibi va is prinsipi sistemli
sokilda arasdirilmisdir. Xiisusilo pentasen, CuPc va F16CuPc kimi iizvi yarimkegirici materiallarin
sensorda yaratdig effektlor tohlil olunmusdur. Bu sensorlar 0-180 °C intervalinda yiiksak termal
stabillik niimayis etdirir, bu da onlarin davamliliq va etibarliliq baximindan iistiinliiyiinii gostarir.
Temperatur artdigda, hadd gorginliyinin siiriismasi va yiikdasvyicilarin yiiriikliiyiinda dayisikliklor
¢ixts signalinda ahamiyyatli forglor yaradir. Bu hadisa interfeys saviyyasinda polyarizasiya effektlori
va defekt markazlarinda yaranan talotutma proseslari ila alagadardir va yiikdasinma dinamikasinin
modulyasiyasina bilavasita tasir gostarir. UST asasli tenzometrik sensorlar mexaniki deformasiyaya
va dovrii yiiklonmalora qarsi yiiksak davamlhiliq niimayis etdirir. Onlarin struktur elastikliyi
tokrarlanan mexaniki tasirlor altinda elektrik sabitliyini gorumaga imkan verir ki, bu da aerokosmik
va elastik elektronika tatbiqlori ticiin ahamiyyatlidir. Yarimkegirici va dielektrik tabagalarin sinergetik
dizayni sensorun reaksiya miiddatini va signal-kiiy nisbatini artirtr. Asagi temperaturlu istehsal
prosesi elastik polimer althglarin homojen strukturunu qoruyur. Bu xiisusiyyatlor UST asasli
sensorlari kompakt, dayaniqli va inteqrasiya oluna bilan diagnostik platformalar kimi saciyyalandirir.
Umumilikda, UST asasli sensorlar tibbi diagnostika va intellektual sistemlor iiciin davamli va somorali
texnoloji hallor tagdim edir.

Acar sozlar: hadd gorginliyi, tenzometrik sensor, temperatur sensoru, iizvi yarimkegirici,
elastik, iizvi saha tranzistoru, mikro-molekullu birlasma, yiiriikliik.

Giris

Gorilma vo tozyiq kimi mexaniki deformasiya gostoricilorinin yiiksok doqiqlikle geyd
edilmasi va 6l¢iilmasi, miiasir multidissiplinar sahslords - “elastiki robototexnika”, yeni nasil geyilo
bilon biotibbi qurgular, elastiki elektronika vo intellektual infrastruktur sistemlorindo — miimkiin
zaman diapazonunda daha hoyati shomiyyat kasb edir [1]. Bels sistemlords sensorlar ilk ndvbada
qarsiya qoyulan toloblordon asili olaraq, yiiksok hossasliq vo reaksiya miiddsting, eyni zamanda
sistem daxili mexaniki miivazinota, uzunmiiddatli stabillik gdstoricisine v agagi enerji sorfiyyati kimi
osas taloblore cavab vermolidir. Xiisusilo qeyd etsak, elastiki altliqlara inteqrasiya edilmasi kimi.
Sozsiiz ki, makromolekullu birlosmalarin (polimer tip) miihiim niifuz slds etdiyi, hamg¢inin sensorlara
totbiq edildiyi dovra gqodor pyezorezistiv, pyezoelektrik, tutum vo optik prinsiplors asaslanan ononovi
sensorlar bir sira totbiq saholorindo ohomiyyatli doracado iraliloyislor oldo etmisdir [2]. Silisium,
metal oksidlori vo keramik kimi geyri-iizvi materiallarin se¢cimi geyd edilon sensorlarin elastiklik vo
oyilgonlik xiisusiyyotlorino ongsal yaradir. Digor torofdon iso, istehsal texnologiyalari ¢ox zaman
mirokkob vo enerji baximindan iso yliksok sorfiyyatlt olduguna goro, bu sensorlarin genis miqyash
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istifadasi, somarali vo sorfali istehsali vo dinamik sathlors birbasa totbiq edilmasi magsadouygun vo
olverisli sayilmir. Buna goéra do geyd edilon texnoloji mohdudiyyatlor, dovrii yiiklonmalor zamani
sistem daxili gedon fiziki proseslorin zsiflomasi (signal-kily nisbotinin azalmasi), habelo histerizis
kimi problemlor, innovativ lsullarin totbiqine, hallorin tapilmasina vo homg¢inin miasir alternativ
sensor platformalarina olan marag artirir. Cixis ndqtosini bu istigamotdon gotiiron vo son dovrlordo
perspektivli texnologiya kimi qobul edilon iizvi saha tranzistoru (UST) esasinda qurulmus sensorlari
xiisusi diqqot calb etmisdir. Mexaniki elastiklik xiisusiyyoti UST-na elastiki elektronika sahosindo
istifadasine xiisusi 6zallik verir. On iistiin cohatlorindan biri do hassasligla yanasi daxili gliclonmonin
(signalin giiclondirilmasi) eyni zamanda tomin edilmosidir. Bu inteqrasiya sensorun dizaynini
sadolosdirir, hossasliq vo reaksiya miiddetini artirir vo olavo kompleks giiclondirici dovraleri
istifadodan konarlagdirir.

Bu sahodoki son iraliloyislor onu géstarir ki, UST osasli sensorlar asag1 tozyiglords kigik
doyisiklori yliksok hassasligla miioyyan edir, mexaniki tosirlors moruz qaldiqda iso 6z elastikliyini
qoruyub saxlayir.

Isin maqsadi — iizvi saho tranzistorlar asasinda qurulmus elastik vo funksional sensorlarin —
xtisusilo temperatur vo gorilmo sensorlarinin — strukturlarini, material se¢imini, islomo
mexanizmlorini vo texnoloji istiinliiklorini sistemli sokildo tohlil edorok, onlarin miiasir sensor
texnologiyalarina inteqrasiya etmokdir.

UST asasinda qurulmus temperatur sensorlari. Temperaturun miioyyon edilmosi miiasir
sensor texnologiyalarinin on genis totbiq sahslorindon biri hesab olunur. Xiisusi olaraq, tibbi
diagnostikada yiiksok daqiqliys vo reaksiya miiddstine malik temperatur sensorlarina bdyiik ehtiyac
vardir. Misal iigiin, COVID-19 pandemiyas1 dovriindo invaziv vo gqeyri-invaziv iisullarla
temperaturun monitoringi genis totbiq olunmus vo bu texnologiyanin shomiyyatini bir daha ortaya
qoymusdur. Bundan olava, elektron dari texnologiyalariin inkisafi, yalniz temperaturu deyil, eyni
zamanda tozyiq vo riitubot kimi gostoricilora qarsi hossasliq gostors bilon elastiki sensorlara olan
tolobat1 artirmisdir [3,4]

Temperaturun doqiq miioyyon edilmasi, tozyiq, riitubot vo qaz konsentrasiyast kimi digor
mithiim fiziki parametrlorin 6l¢iilmasindo osasli rol oynayir, ¢iinkii bu parametrlorin qiymati
temperaturdan asil1 olaraq doyisir [5]. Misal {i¢iin, metal-oksid yarimkegirici asasli qaz sensorlarinda
selektivlik vo hassasliq temperaturun tosiri ilo doyisdiyindon (atraf miihitds), onlarin normal rejimdo
islomasi ticiin kalibrloma prosesi hoyata kegirilir.

Uzvi yarimkegirici temperatur sensorlari ii¢iin mikro vo makromolekullu materiallar genis
totbiq edilir. Sensorlar iiglin secilmis materiallar siyahisinda makro-molekullu birlogsmalorlo
miiqayisodo iizvi mikro-molekullu kimyovi strukturlar, onlarin sintezinin, saflasdirilma
mexanizminin tez basa golmosi vo yiiksok yiik yiiriikliiyli baximindan daha olverisli sayilir. Bu
konteksda etalon kimi pentasen tipli material secilir [6-9]. Laboratoriya diaqnostikasinda iso UST
osasli temeperatur sensorunda pentasen polietilen naftalat torkibli elastik althiq izorino ¢okdiiriilmiis
yarimkecirici tabagoe kimi ¢ixis edir [10]. Sonaye totbiglorinde miioyyan sahaler {igiin tosnif edilmis
temperatur sensorlarinda pentasen ¢ox zaman UST-nun rozs elektrodunda dielektrik rolunu oynayan
polivinilfenol tobagesinin iizarine 50 nm gqalinliginda ¢okdiiriiliir [11]. Baxilan struktur UST- lar1 {iciin
uygundur, ¢linki dielektrik gat yarimkegiricido yilik axinini idars etmoyo kdmok edir. Digor torofdon,
belo konfiqurasiyada rozs elektrodu iizvi saho tranzistorunun tutumunu miioyyon edir ki, bu da totbiq
edilmis elektrik sahosinin tosiri ilo yarimkegiricido yiikdasiyicilarin sixliginin modulyasiyasinda
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birbasa rol oynayir, hodd gorginliyinin minimal gokildo togkil edilmasine vo tranzistorun agarlama
miiddotinin artirilmasina miisbat tosir gostorir. Cihaza 0°C - 80°C araliginda doyison temperatur ilo
tosir etdikdo, buna miitonasib olaraq monsob-monbo coroyani (Imm) artir. Buna sobob, hodd
gorginliyinin (Vi) miisbat qiymatlors siirtismosidir (sokil 1). Totbiq edilmis temperaturun minimum
vo maksimum sorhodlorinds sensordan axan coroyanin qiymeti uygun olaraq ~101° - 10% A
diapazonunu toskil edir [11-12]. Sensorun temperatur diapazonunun boyiik qiymatlors siirlisdiirmok
{iciin althig1 qeyri-lizvi yarimkegirici olan pentasen torkibli UST strukturunda {izorina nazik vo
qatilagdirilmis qoruyucu polivinil spirtli iizlor ¢okilir. Oz névbasindo belo formatli cihaz 0°C - 180°C
temperatur doyisikliklorine qarsi reaksiya vera bilir. Yiiksok temperaturlarda (>180°C) {izvi
yarimkeciricilords yiikdastyicilar nizamsiz voziyyotdo olduguna gors, yiikdasiyicilarin yiiriiklik
qabiliyyati asag1 diisiir [11,13]. Buna gora da da sensorda Imm corayan: todricon artir. Eyni zamanda,
temperaturun yiliksolmosi interfeyslordo miigavimotin azalmasina gotirib ¢ixarir. Bu proseslor
osnasinda temperaturun artmasi ilo invers coroyanin qiymoti koskin artir. Buna sobab iso hodd
gorginliyinin (Vi) miisbat qiymatlors siirligmoasidir.

Uzvi yanmkegirici Uzvi yanmkegirici

Dielektrik Dielektrik

Raza Raza

Althg Althg

| i yann
= sy
Dielektrik
b Raza

Altlig

Sokil 1. Uzvi saha tranzistoru esasinda qurulmus miixtolif konfiqurasiyalara malik
temperatur sensorlari

Mis-ftalosiamin (CuPc — p tip) vo florlu mis-ftalosiamin (F1sCuPc — n tip) {izvi saho eftektli
tranzistorlarin (UST-larin) hazirlanmasinda genis istifado olunan, uygun olaraq arzuolunan yiik
yuyiiriiklityiine vo ekoloji cohotdon stabil olan digor tip mikro-molekullu birlogmoli materiallardir.
Otaq temperaturunda qeyd edilon iizvi yarimkegiricilor temperaturdan asili deyil. Aktivlosmo
enerjilori (Ea) miivafiq olaraq 73 meV vo 39 meV toskil edir [14,15]. Bu gostoricilor pentasenin
aktivlosmo enerjisino nisbaton yaxindir. Buna goro do, belo materiallara osaslanan vo doyma
rejimindo isloyon UST-larinin Imm coroyaninin doyismosi otaq temperaturunda bas vermir, yoni belo
sensorlar otaq temperaturunda ¢ixigsda faydali signalin alinmasi ii¢iin uygun deyil. Aparilmis
todqiqatlar gostormisdir ki, CuPc vo FisCuPc materiallarinda desik (pq) vo elektronlarin (pe)
ylrtiklityii temperatur artdigca miivafiq olaraq 1%/°C vo 0.1%/°C gostaricilori ilo artir. Bu asason 25—
90 °C temperatur intervalinda miisahidos olunur. Digor torofdon, CuPc {i¢iin hodd gorginliyi (Va) —=7.6
V-dan —1.8 V-a godor monfi giymat intervalinda artma istigamotindo doyisir. Miisbat temperatur
omsal1 buna xarakterikdir. n-tipli F1sCuPc osasli UST-da iso astana gorginliyi (Va) manfi istiqamotdo
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doyisorok —9.9 V-dan —26.4 V-o qodor azalir vo bu doyismo hor 1 °C temperatur artimi {ligiin —0.25 V
togkil edir [16]. Monfi temperatur omsali iso buna xarakterik sayilir. Notico etibarilo, Fis16CuPc
osasli cihazin CuPc osasli cihazla miiqayisodo daha yiliksok temperatur hossasliga malik oldugunu
gostormok olar (sokil 2). Umumiyyatlo, iki yarimkegirici materialda ilkin gorginliyin doyismo
istiqgamotlorinin miixtolifliyi vo hossasliglarin forqli olmasi, yarimkegirici ilo dielektrik toboqo
arasindaki forqli potensial baryerlorin mévcudlugu ilo izah olunur.

Au Au
E¢CuPc

SiO,

++
n - Silisium

Sakil 2. FisCuPc miirakkeb yarimkegirici osasli temperatur sensorunun altliq strukturu

UST asash tenzometrik sensorlar. Miiasir ddvrdo hossas toboqosi (rezistiv) iizvi
yarimkegiricilor asasinda hazirlanmis tenzometrik tipli sensorlar xiisusi digqgat calb etmis, miioyyon
zaman orzinds genis todqiqatlarin aparilmasinda bdyiik maraq dogurmusdur [17]. S6zsiiz ki, sanonovi
gorilmo Slgon cihazlar ¢ox zaman yiiksok Yunq modullu geyri-lizvi yarimkegiricilor vo ya metallar
tizorindo qurulur. Lakin elastiki polimer altliqla hassas tabaqoe arasinda sartlik forqi, zamanla altligin
arzuolunmaz deformasiyasina sabab olur. Tokraran bag veron yiiksok soviyyeli deformasiyalar altligi
plastik deformasiyaya ugradir ki, bu da cihazin funksional xiisusiyyatlorini zsiflodir. Bundan slava,
ononavi sensor strukturlarinda yiiksok Yunq modullu geyri-lizvi yarimkegirici vo ya metal elementda
yaranan mexaniki gorginlik, asag1t Yunq modullu polimer altligda mdvcud olan mexaniki gorginliklo
ust-listo diigmiir. Bu da 6z ndvbasinds, 6lgmalarin doqiqliyinin azalmasina gotirib ¢ixarir. Bu
problemloarin aradan qaldirilmasi mogsadilo Yunq modulu tagribon 5 GPa olan lizvi yarimkegiricilorin
sensorun torkib hissosi kimi istifadssi effektiv holl kimi iroli stiriiliir [18]. Digor torofdon, hossas
tobago kimi secilmis lizvi yarimkeciricilorin asagi elastiklik modulu althgm fiziki xiisusiyyatloring
uygun oldugu ii¢iin, induksiyalanan gorginliyin konsentrasiyasini minimuma endirmok miimkiin olur
[19]. Bununla bels, sensorun mexaniki stabilliyi, dovrii yiiklonmolors qars1 davamlilig1 artmis olur.
Sokil 3-do iizvi yarimkegirici osasli tenzometrik sensorun en kosikdon goriiniisii oyani tosvir
edilmisdir:

— e

Kapton 50 mkm -Au
[T Titan P tipli pentasen

Sokil 3. Uzvi yarimkegirici osasli tenzometrik sensorun en kosikdon gériiniisii

Sensorun istehsal prosesindos ilkin olaraq 50 um qalinliginda poliamid altliq tizorine 2 nm
qalinliginda titan asasli yapisdirict tabago, sonra iso 20 nm qalinliginda qizil (Au) elektrod tabagosi
termal buxarlanma iisulu ilo ¢okdiiriiliir. Eyni isulla 50 nm qalinliginda pentasen yarimkegirici
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tobaqgesi yaradilir. Yarimkecirici tobaqonin (pentasen) elektrik kegiriciliyini artirmaq vo onda p-tipli
askarliq xiisusiyysotini generasiya etdirmok {i¢iin, hazirlanma texnologiyasinda pentasen-o 1%-lik
ferroxlorid (FeCls) sulu mahlulu ils tasir edilir [16]. Biitlin texnoloji marhalslordo temperaturun
maksimal hoddi 110°C-don artiq olmur. Bu da polimer osash elastik altliglarin termal stabilliyini
gorumaga imkan verir.

Hazirlanan sensorlarin mexaniki vo elektrik performansi korpili konfiqurasiyasi vasitasilo
sinaqdan kegirilir. Sinaq asason, asag1 temperaturlarda, asagi Yung moduluna malik althiqlar tizorindo
eyni mexaniki xiisusiyyatloro malik olan iizvi yarimkegiricilor osasinda tenzometrik sensorlarin
islonib hazirlanmas1 mogsadini dastyir.

Digor tip tenzometrik sensorlar pentasen torkibli izvi saha tranzistorlar1 osasinda qurulur. Belo
tip strukturlarda elastik altliglara totbiq olunan gorginlikdon asili olaraq, ayilmo radiusunu sistemli
sokildo doyismokls, tranzistorun elektrik parametrlorindo bas veron doyisikliklori todqiq etmok
miimkiin olur. Qeyd etmok lazimdir ki, yeni nasil elastik elektron qurgularin layihslondirilmasinds
vo etibarliligmin tomin olunmasimda UST osasli tenzometrik sensorlar holledici rol oynayir. Sokil 4-
do cihazin en kasikdon goriiniisii oks olunmusdur.

Au Au(d)
N Pentasen /Au
P e—— e s
/l [ Althg (PEN) \
7 7 N
Poliamid Au Au

Sokil 4. UST asash tenzometrik sensorun en kasikdon goriiniisii

Sensorun hazirlanma texnologiyasina galinca, ilkin olaraq 125 um galinliginda polietilen-
naftalat (PEN) asaslt altligin izorino vakuum buxarlanmasi tisulu ilo 5 nm qalinliginda xrom (Xr)
yapisdirict qati, daha sonra 1s9 roza elektrodunu formalasdirmagq tigiin 100 nm galinliginda qizil (Au)
toboqgosi ¢okdiiriiliir. Duru mohlul soklindo olan poliamid firlanan mexanizimlor vasitosilo sotho
yayilir va qalinligi toxminon 900 nm olan, rozs elektrodu ilo yarimkecirici tobaqs arasinda izolyasiya
funksiyasini yerina yetiron yiiksok keyfiyyotli dielektrik tobaqga aldo etmak ti¢lin 180°C-do qurudulur
[16]. Aktiv yarimkecirici toaboaqgo kimi istifads olunan pentasen materiali 50 nm qalinliginda olmagla,
yiksok vakuum soraitindo sublimasiya prosesi vasitasilo altligin {izorino ¢okdiiriiliir. Bu texnologiya
pentasenin avvalco bark haldan birbasa buxar fazasina kecorok sathdo homogen vo yiiksok kristal
keyfiyyoto malik nazik tobogo soklindo ¢okmosini tomin edir. Sonra iso tranzistorun elektrik
kontaktlarini togkil edon monba vo monsob elektrodlart 60 nm qalinliginda qizil (Au) metali osasinda
formalagdirilir. Bu metal tobagoalor “Delta” texnologiyast vasitasilo buxarlandirilaraq miioyyan
olunmus sahalars ¢okdiiriiliir. Bu marhals ilo birlikda, iizvi saha tranzistor (UST) qurulusunun osas
funksional komponentlori tam sokilds formalasdirilmis olur.

Sensor mexaniki deformasiyaya vo yaxud gorginliyo moruz qaldiqda, kanalin eni vo uzunlugu,
dielektrik tobogosinin galinlig1 doyisir, monsob coroyani iso koskin artir. Homginin belo tip xarici
tosirlor zamani yiikdastyicilarin yiirtikliik gabiliyyati monoton olaraq artir (sokil 5).
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Saokil 5. Sixilma va garilmays maruz qaldigda yiiriikliik gabiliyyatinin va tranzistorun elektrik
parametrlorinin doyismasi

Notica. Uzvi saho transistorlarma (UST) osaslanan temperatur vo tenzometrik sensorlar
miiasir dovriin elastiki elektronikasinda ¢oxsaxali vo giiclii platforma kimi ¢ixis edir. Moagalado elastik
altliglar iizorindo iizvi saha effektli tranzistorlar1 (UST) asasinda qurulmus temperatur va tenzometrik
sensorlarin strukturu, funksional komponentlori vo is prinsiplori sistemli sokildo aragdirilmisdir.
Aparilan tohlillor gostormisdir ki, mikro-molekullu {izvi yarimkegiricilordon — o climladon pentasen,
CuPc va FisCuPc — istifado olunmagqla hazirlanmis bu sensorlar yiiksok elastikliyo, asag1 histerezisa,
yliksok signal-kily nisbotine vo mexaniki gorginliys qarsi yiiksok davamliliga malikdir. Bu
xiisusiyyatlor sayoasindo UST asash qurgular tokca funksional signal emals iigiin deyil, eyni zamanda
miasir tibbi diagnostikada, elastiki elektron sistemlords vo agilli sensor sobokolorindo etibarli
texnoloji baza kimi ¢ixis edir.

Yiiksok temperaturlara qarst hossasligl (0—180 °C diapazonunda), buna miivafiq olaraq
coroyanin minimum haddo doyigmosi (107°-10® A) vo daxili siqnal giiclondirma qabiliyyati, bu
cihazlarin miirokkob xarici sxemlors ehtiyac olmadan somorali sokildo islomasino imkan verir.
Homginin asag1 temperaturlarda istehsal prosesi altliglarin struktur biitovlilyiinii qoruyur vo cihazlarin
elastikliyini artirir.

Miisbot inkisaf dinamikasinda todqigatlarin davam etdirilmosi iiglin asagidaki tokliflori
vermak olar:

1. Yeni materiallarin sintezi — Yiiksok yiik ytriikliiyiino vo ekoloji cohotdon stabil olan
innovativ lizvi yarimkegiricilorin islonib hazirlanmasi, xiisusilo DPP, BT va izoindigo osaslh kigik
molekullu vo DPP-DTT, N2200 kimi konyuqs edilmis polimerlarin sintezi, ham p-tip, hom do n-tip
tranzistorlarda yiiksak performans alds olunmasina imkan yarada bilar.

2. Coxfunksiyali sistemlorin inteqrasiyasi: — Miixtolif fiziki parametrlori eyni anda agkar
eda bilon sensor platformalarinin layihslondirilmasi. Bu mogsadlo temperatur, gorginlik, riitubat vo
kimyovi analiz ii¢lin miixtalif yarimkegirici qatlarin kombinasiyasi ilo birlogdirilmis sensor matrislori
hazirlanaraq, kompleks vo real vaxt monitoring sistemlori formalasdirila bilor.
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MODERN SENSORS BASED ON ORGANIC SEMICONDUCTOR FIELD-EFFECT
TRANSISTORS
Zeynalova Sh.H., Mustafayev M. M.
National Aviation Academy

The future development of sensor technologies is guided by key criteria such as mobility,
Sfunctionality, and precision. In this context, organic field-effect transistors (OFET5) have become a
focal point of modern research, offering broad application potential in flexible electronics. This study
systematically examines the structure, composition, and operating principles of temperature and
strain sensors based on OFETs. The influence of organic semiconductors such as pentacene, CuPc,
and F16CuPc on device performance is analyzed. These sensors exhibit high thermal stability within
0 — 180 °C, demonstrating robustness and reliability under sustained thermal conditions. As
temperature rises, threshold-voltage shifts and variations in charge-carrier mobility produce
noticeable output changes, reflecting the intrinsic sensitivity of organic layers to interfacial
polarization and trap-state modulation. OFET-based strain sensors further display superior
resistance to mechanical deformation and cyclic loading compared with conventional devices. Their
structural elasticity ensures long-term operation under repetitive stress, maintaining electrical
integrity essential for aerospace and wearable applications. The synergistic design of semiconductor
and dielectric layers enhances response speed and signal-to-noise ratio, while low-temperature
fabrication preserves the uniform structure of polymer substrates. Together, these characteristics
establish OFET-based sensors as compact, sustainable, and integrable platforms bridging materials
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science and intelligent diagnostics. Overall, they provide durable, efficient solutions with strong

potential for next-generation medical and adaptive electronic systems.

Keywords: threshold voltage, strain sensor, temperature sensor, organic semiconductor,
flexible, organic field-effect transistor (OFET), small-molecule compound, charge carrier mobility
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AZORBAYCANDA ALI HORBI TOHSILIN NOZORI VO METODOLOJI OSASLARI
SAHOSINDO STANDARTLARIN HAZIRLANMASI
Mammadzada M.O.
Azarbaycan Idman Akademiyast

Azarbaycanda ali harbi tohsilin inkigafi olkonin miidafio qabiliyyatinin giiclondirilmasi va
beynalxalq tohliikasizlik sistemlorina inteqrasiyast baximindan strateji ahamiyyato malikdir. Bu
maqalada ali harbi tahsilin nazari vo metodoloji asaslari kontekstinda milli tahsil standartlarinin
hazirlanmasi zorurati arasdirilmigdir. Malum olmusdur ki, movcud harbi tadris programlart va talim
strukturlart miixtalif doviat sonadlorina va praktiki talablora asaslansa da, onlarin elmi-metodoloji
baximdan vahid sistem halinda tortib olunmamast ali horbi tohsilds keyfiyyatin va samoaraliliyin
artirllmasina mane olur.

Tadgiqat gostarir ki, nazari ¢argivanin — xiisusilo harbi pedaqogika, sarigto asasl talim va
strateji planlagdirma kimi sahalorin — ali harbi tohsil sisteminda strukturlasdirilmis sakilda tatbiqi
talimin effektiviliyini yiiksalds bilor. Eyni zamanda, beynalxalq tacriibanin, xiisusilo NATO va Bolonya
sistemi Gorgivasinda formalasmis tohsil standartlarimin lokal soraito uygunlagdiriimasi tadris
programlarimin global standartlara cavab vermasina sarait yarada bilar. Azarbaycan bu baximdan
miigyyan addimlar atsa da, hazirki morhalods todris naticalarinin qiymatlondirilmasi, talimin
modulyar qurulmasi, miiallim hazirligi va elmi tadqiqatlarin tadrisa inteqrasiyasi sahalorinda
mitiayyan bosluglar miisahids olunur.

Moaqalada vurgulanir ki, ali harbi tahsil ticiin milli standartlarin hazirlanmasi yalniz tadris
programlarimin vahid sakildo normalasdiriimasint deyil, hom da talimin nazori va metodoloji
tominatinin giiclondirilmasini ehtiva etmalidir. Bunun ti¢iin metodoloji is¢i qruplarinin yaradilmast,
beynalxalq ekspertiza ilo amakdashq, miiasir giymatlondirma mexanizmlarinin tatbiqi va miiallim
heyatinin pesakarligimin artirilmasi tévsiya olunur. Homginin, elmi tadqgiqatlarin totbigina va
innovativ texnologiyalarin talim prosesina inteqrasiyasina xiisusi 6nam verilmoalidir.

Natica etibarila, sistemli va nazari cohatdan asaslandirilmig tahsil standartlart Azarbaycanda
ali harbi tohsilin keyfiyyatini yiiksaltmakla, hom da strateji saviyyada milli tahliikasizlik vo miidafia
sahasinda insan resurslarimin dayaniql sakildo formalagsmasina sorait yaradacaqdr. Magalo bu
sahada aparilacaq islahatlarin elmi asaslarini taqdim etmakla yanasi, praktik mexanizmlori da taklif
edir.

Acgar sozlar: Ali horbi tahsil, tahsil standartlari, metodoloji asaslar, harbi pedaqogika, sarista
asasl talim, bolonya prosesi, miidafia strategiyasi, tadris programlari, giymatlondirma sistemi.

Giris

Mouasir dovrds milli tohllikasizlik vo harbi strategiyanin effektivliyi, birbasa ali horbi tahsilin
saviyyasi ilo baglidir. Horbi tohsil yalniz taktiki vo texniki biliklarin 6tirtlmasi ilo mohdudlagmur,
hom do strateji diisiinco torzinin, liderlik bacariglarinin vo milli ideoloji dayarlorin formalagmasinda
asaslt rol oynayir [1]. Qlobal tohliikssizlik gagirislar1 fonunda Azorbaycan Respublikasi Silahli
Quvvalarinin pesokar kadr potensialinin formalasdirilmasit magsadilo ali harbi tahsilin nozari vo
metodoloji osaslarinin elmi osaslarla inkisaf etdirilmasi vo bu sahado vahid standartlarin
muoyyanlogdirilmasi aktual elmi vo praktiki taloblordandir [2].

Aragdirmanin moqsadi — Azarbaycanda ali horbi tahsilin struktur vo mazmun baximindan
tohlili, metodoloji c¢arcivonin vo tohsil standartlarinin beynslxalq yanasmalara uygunlasdiriima
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saviyyasinin dyranilmasi va bu sahads méveud bosluglarin miioyyanlosdirilmasidir. Xisusilo, NATO
Vo torofdas Olkolarin (mosalon, Turkiys) harbi tohsil modellarins integrasiya saylori, kurikulumun
doyls soraitino uygunlagma doracasi vo tadrisin texnologiya ilo inteqrasiyast kimi aspektlor tohlil
olunur [3].

Tadgigat harbi tohsil sisteminda keyfiyyatin yiksaldilmasi t¢tlin nazari modellarin va pedaqoji
yanasmalarin totbiq imkanlarini arasdirmaga yonslmisdir. Eyni zamanda, beynolxalq tocriibays
osaslanaraq milli tohsil standartlarinin yaradilmasi igiin metodoloji prinsiplorin iglonmasi
hodoflonmisdir. Magalo ham moévcud vaziyystin analitik giymatlondirilmasini, hom dos inkisaf
istigamatlori Uzro praktik tovsiyalorin verilmasini nazordo tutur. Todgigat ali horbi tohsilin
modernlosdirilmasi prosesine elmi asasli tohfa vermayi qarsisina magsad goyur.

Metodoloji yanagma osason analitik vo miuqayisali tohlil isullarina ossaslanir. Todgigat
gargivasinda hom milli normativ-hiiquqi senadlor — “Toahsil haqqinda” Azarbaycan Respublikasinin
Qanunu (2009), “Hoarbi vozifo vo horbi xidmot haqqinda” Qanun (2011), Milli Miidafis
Universitetinin - nizamnamolori  vo omrlori — hom do beynolxalg sonadlor vo ekspert
giymatlondirmolori osas kimi gotiiriilmiisdiir. Eyni zamanda, pedaqoji vo psixoloji todgigatlara
asaslanan akademik manbalor — masalon, Vygotskinin madani-tarixi nazariyyssi vo konstruktivist
talim modellari — metodoloji asas kimi istifado olunmusdur [4].

Mogalodo NATO-nun Mudafia Tohsilini Genislondirma Progqrami (DEEP) ¢arcivasinds
Azorbaycanin ali horbi tohsil sistemins totbiq olunan metodoloji yanasmalar tohlil edilir. Eyni
zamanda, MMU nozdindo aparilan tolim-todris vo tohlil naticolori asasinda Azorbaycanda horbi
pedagogika vo kurikulumlarin yenilonmasi istigamatinds hoyata kegirilon proseslor arasdirilir [5].

Natica etibarils, bu tadgigat Azarbaycanda ali horbi tohsilin strateji inkisafi tigtin elmi osaslara
sOykonon normativ vo metodoloji baza formalasdirmaq moagsadi dasiyir vo bu sahads yeni
yanagmalarin totbiginin zaruriliyini ortaya gqoyur.

Azarbaycanda ali harbi tahsilin tarixi inkisafi

Azorbaycan Respublikasinda ali harbi tohsilin formalasmasi va inkisafi 6lkanin harbi-strateji
maraglar1 ilo six bagl olmusdur. Tarixi baximdan bu sahonin osaslart Sovet Ittifaqr dévriindo
goyulmus, lakin miistoqillikdon sonra milli maraqlara uygun yeni struktur vo mozmun ¢orgivasindo
yenidon qurulmusdur. Bels ki, Ikinci Diinya Miiharibasi illorinde Azorbaycanda qisamiiddatli ddyiis
hazirlig1 kurslar1 togkil olunurdu. Bakida va Gancoda harbi miihandislik va texniki hazirliq kurslar
acildi. Bu dovrdo minlorlo azorbaycanli sovet ordusu siralarinda istirak edib vo onlarin ¢coxu zabit
riitbosi alib. 123 nofar Sovet lttifaqi Qohromani adina layiq goriiliib. Miiharibadon sonra sovet
ordusunun yenidon toskili ilo Azarbaycan gonclori SSRi-nin taninmis horbi moktoblorino (Moskva,
Sankt-Peterburq, Odessa va s.) gondorilib. 1960-1970-ci illordo Azarbaycanin harbi qulluggular
SSRI miidafio sonayesindo vo qorargahinda miihiim rol oynayirdilar. Sovet Hava Hiicumundan
Miidafio Qiivvalorinin torkibindo Bakida strateji ddyiis bazalar1 yaradildi. SSRi-nin son illarindo
harbi tohsilds ideologiyanin zaiflomasi baslandi. Azarbaycan gonclori arasinda milli birlik hisslori
artmaga basladi. SSRI-nin dagilmas: orofasindo ordu siralarinda, zabitlor arasinda fikir ayriliglari
yarandi. Bu dovrdo Saratov, Minsk, Odessa, Moskva, Leninqrad Horbi Akademiyalar1 —
azorbaycanlilarin oxudugu osas moktoblor idi. Baki Ali Horbi Donizgilik Moktobi - SSRi-nin
Qafqazda yegano horbi doniz hazirligi miiessisasi 1939-cu ildo yaradilmisdi. Bakida Miiharibo
Hazirlig Moktoblori va texniki kurslar hom ordunun, hom do miidafio sonayesinin toloblorine uygun
ixtisaslagdirilmis hazirliglar toskil edirdi [6].

1991-ci ildon sonra Azorbaycan Ordusunun togkili ilo yanasi, kadr tominati mosalosi do
prioritet istigamat kimi miioyyanlasdirilmisdir. Ilk marhaloda horbi kadrlar asasen xarici 6lkalords,
xususilo Turkiys Respublikasinda hazirlanmig, bu da o6lkoanin horbi tohsil sistemina NATO
standartlarinin elementlarini gotirmisdir [7, 8]. 1999-cu ilds yaradilan Heydor ©Oliyev adina Ali Horbi
Moktab va digar ixtisaslagdirilmis tohsil miassisalori bu prosesin daxilds inkisafini tomin etmisdir.
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2022-ci ildo Prezident ilham Oliyevin formani ilo Milli Miidafia Universitetinin (MMU)
yaradilmas1 ali horbi tohsilin keyfiyyatco yeni marhaloys kecidini simvolizo etdi. MMU-nun
yaradilmasi ilo butlin horbi tohsil muassisalorinin vahid strukturda birlosdirilmasi, koordinasiyali
tolim vo tadgiqat miihiti formalasdirilmasi magsad kimi qoyuldu. Bu yanasma yalniz strukturun deyil,
hom do mozmunun - yani tolim proqramlari, metodoloji baza vo giymetlondirms meyarlarinin
standartlagdirilmasina yonalib.

Blavo olaraq, Horbi Elmi Tadqiqat Institutu (HETT) nozdinda aparilan fundamental vo totbigi
todgigatlar ali horbi tohsilin nozeri osaslarinin elmi miistovido inkisafina xidmot edir. Institutun
foaliyysti hom do mdiasir harbi ¢agirislara uygun metodologiyanin hazirlanmasia va yeni tohsil
texnologiyalariin totbigine yonolmisdir.

Belaliklo, Azorbaycanda ali harbi tohsil sisteminin tarixi inkisafi marhalali sokildo Sovet
modelindon milli vo beynslxalq yanagmalarin sintezino dogru inkisaf etmis, bu proses strateji
planlagdirma, normativ baza vo elmi-metodoloji asaslarla miisayiot olunmusdur.

Nazari va metodoloji asaslar

Mustaqil vo pesokar silahli qiivvalorin togkili, onlarin idarsetmo vo doyiis qabiliyyatinin
artirilmasi ali horbi tohsilin keyfiyystindon vo mozmunundan birbasa asili olmusdur. Bu baximdan,
ali harbi tohsil sahasinds nazari vo metodoloji asaslarin elmi sokildo miioyyan olunmasi, bu asaslarin
Uzarinds qurulmus standartlarin hazirlanmasi miasir harbi-pedaqoji sistemin dayaniqliligini tomin
edon baslica amillardon biri hesab edilir. Hom pedaqoji, ham do strateji baximdan ali harbi tohsil
sisteminin milli maraqlara uygunlasdirilmasi, onun beynalxalq horbi tohsil strukturlarina inteqrasiyast
ilo yanasi, lokal ehtiyaclara cavab vermosi Ug¢un kompleks standartlasdirma mexanizmlori zaruri
olmusdur.

Ali harbi tohsildo nozori osaslar dedikds, horbi pedaqogikanin fundamental prinsiplori —
vatonparvarlik, intizam, komandanliq madoaniyyati, taktiki vo strateji tofokkiiriin formalasmasi —
nozards tutulur. Bu prinsiplor harbi kadr hazirhiginda yalniz fonn biliklori ilo deyil, hom do pesokar
diinyagoriis vo davranis modellorinin todrisi ilo baghdir. Miasir horbi pedaqogika, yalniz klassik
didaktikaya osaslanmir, eyni zamanda interaktiv, layiho osasli vo fonlorarasi yanagmalarla
zonginlogmisdir. Azorbaycanda bu baxislarin totbiqi ilo bagli ilk metodoloji ¢argivo 1990-c1 illarin
sonlarinda Azorbaycan Ali Hoarbi Moktobinin, daha sonra iss Silahli Qivvalorin  Horbi
Akademiyasinin faaliyystinds miisahido olunmusdur. Bu yanagsmalarin sistemlagdirilmasi vo imumi
totbigi Uglin vahid todris standartlarinin hazirlanmasi isa son on ilds prioritet istigamotos ¢evrilmisdir.

Al horbi tohsil sahssindo metodoloji  osaslarin  formalagdirilmas:  miiasir  todris
texnologiyalarmin totbiging, talim-tarbiys prosesinin planlagdirtlmasi vo giymatlondirilmasinin vahid
metodlarla tonzimlonmasina asaslanir. Bu sahado milli talim metodlarinin beynalxalq sistemlorlo
uygunlasdirilmast mosalasi xususilo vacibdir [9]. NATO-nun Tohsil vo Talim Uzro Planlagdirma
Prosesi (ETPP), elaca do Boyuk Britaniya, Turkiys, Almaniya kimi 6lkslorin horbi akademiyalarinda
istifado olunan kurikulum modellari niimuns olarag tohlil edilmis, 2022-ci ildon etibaron Milli
Midafio Universiteti ¢orgivasindo bu modellorin bazi komponentlori totbige kegirilmisdir. Eyni
zamanda, bu modellar Azarbaycan harbi tohsilinin 6ziinomoxsuslugu — lokal tahliikssizlik konteksti,
regional siyasi-cografi sortlor, milli horbi-doktrinor baxislar — ilo sintez olunmusdur.

Standartlarin hazirlanmasi prosesindo ali harbi tahsil pillalori Uizro strukturlagdirilmis yanagma
totbiq edilir. Bu pillalor — bakalavriat saviyyasinds tamal harbi biliklor vo komandirlik bacariqlari;
magistratura soviyyasindo idaroetmo vo gorargah foaliyyoti; doktorantura saviyyasinds isa horbi-
strateji aragdirmalar vo horbi elm sahosinds todqiqatgiliq foaliyyatidir. Hor bir pillanin tolim
naticalari, fonn yuklari, metodiki vosaitlori, giymatlondirma meyarlari xiisusi standartlar formasinda
tortib edilir. Bu sonadlor Azorbaycan Respublikas1 Miidafio Nazirliyinin tasdiglodiyi vo NATO
STANAG sonadloari ils alagelondirilmis asasnamolors asaslanir [10]. Tadris programlarinda tadrican
kompetensiya osasli yanasmaya kegid bas vermis, tohsilalanlarin analitik diisiinmo, liderlik,
kommunikasiya va adaptiv gorarverms bacariqlart yronma hadaflorinin moarkazins ¢okilmisdir.
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Eyni zamanda, tohsil standartlarinin hazirlanmasinda informasiya-kommunikasiya
texnologiyalarinin (IKT) vo simulyasiya talim vasitolorinin todris prosesins inteqrasiyasi ilo bagl
xususi metodoloji sonadlor islonmisdir. Kompiiter dostokli tolim, virtual realliq (VR) vo artirilmig
realliq (AR) texnologiyalarinin tadrisds istifadasi Gizrs tolimat kitabgalari, muallim heyatinin texniki
hazirliq saviyyasini yiksaltmoak ii¢lin pesokar inkisaf proqramlari togkil edilmisdir [11]. Burada asas
mogsad ali horbi tohsilin yalniz nozori deyil, real doyiis soraitine uygunlasdirilmis praktiki
istigamatini gliclondirmak olmusdur.

Azorbaycanin ali horbi tohsil sistemindo standartlarin hazirlanmasi prosesinds garsiya ¢ixan
osas problemlordon biri iso vahid normativ vo metodoloji bazanmn ilkin merhslads yetorinco
olmamasi, pedaqoji kadr ehtiyacinin bozon nozori tohlillorlo deyil, empirik yanasmalarla
formalagdirilmast olmusdur. Bunun qarsisin1 almaq ti¢iin 2010-cu ilden etibaron “Horbi tohsildo
miiasir pedaqoji texnologiyalar” kimi fonlor lizro metodik vasaitlor, darsliklor hazirlanmas, ali moktob
miiollimleri iiclin pedaqoji ixtisasartirma kurslar1 totbiq edilmisdir [12]. NATO ils tohsil sahosindo
omoakdasliq ¢arcivasinds hazirlanmis tovsiyalor do bu sonadlorin asaslarini togkil etmisdir.

Miiasir dovrdo Azorbaycan Respublikasinin  tohsil sistemi kokli  transformasiya
morholosindon kegir. Bu transformasiya sadoco struktur islahati ilo kifaystlonmoyib, homginin
pedaqgoji, metodoloji, texnoloji, iqtisadi vo modoni osaslarda yenilonmoa zoruratini giindoma
gotirmigdir. Comiyyatin doyigon ehtiyaclari, qloballasma proseslorinin tohsilo tesiri, milli-maenovi
doyorlorin qorunmasit vo eyni zamanda inkisaf etmis Olkolorin tocriiboslorinin adaptasiyasi
Azorbaycanda tohsilin yeni paradigmasinin asasini toskil edir. Bu baximdan tohsil sisteminin yeni
strukturunun formalagdirilmast prioritet saholordon birina ¢evrilmisdir. Yeni struktur ailo-moktob-
ictimaiyyot birliyino sdykonon sosial torofdasliq modeli iizorinds qurulur ki, bu da tolim-torbiys
prosesinin daha davamli vo funksional sokilds hoyata kegirilmasini tomin edir [12].

Formalasmaqda olan bu yeni torbiya sistemi 6z monbayini ailo-moktob-ictimaiyyot
birliyindon alir, onun moazmununu milli-monavi, Umumbasari, dlnyavi-dini  madaniyyat
nimunoslarinin sintezini toskil edir, metodoloji vo texnoloji dayaqlar1 iso insan-tobist-comiyyat
minasibatlorinin harmoniyasina asaslanir. Bu yanasma torbiys sistemins holistik (biitév yanasma)
yanagmani 6na ¢okir va tohsilalanlarin soxsiyyat kimi formalagsmasini yalniz bilik alds etmoklo deyil,
hom ds sosial va ekoloji dayarlorlo zonginlasdirmokls slagslondirir.

Yeni dovrin talablori asasinda formalasdirilan tohsil islahatlart ¢argivesinds monitoring vo
giymotlondirmo sisteminin do yenidon qurulmasi qagilmaz olmusdur. Klassik qiymatlondirma
modellorinin yerina formatif vo summativ yanasmalar1 birlogdiron, eyni zamanda sagirdin bilik,
bacariq vo Soristolorini ohatoli sokildo 6lgon yeni giymatlondirmo modellori hazirlanaraq totbiq
edilmokdadir. Bu modellor naticoyonumlu tahsilin osas gostoricilorinin muisyyonlagdirilmasinda
mihiim rol oynayir.

Innovasiyalarm tohsil sahasine inteqrasiyas1 hom do elmi-tadgigat foaliyyatini stimullagdirir.
Mixtalif saviyyali tohsil miassisalorinds totbig olunan yeniliklor tohsil sahasinds todqigatlarin
genislonmasing sabab olmus, bu da tohsil islahatlarinin elmi osaslarla miisayiot olunmasina sorait
yaratmigdir [13]. Yeni pedaqoji va tolim texnologiyalariin — ragemsal 6yranmas, masafadan tohsil,
interaktiv platformalar, adaptiv 6yronmo algoritmlori va s. tadris prosesine tatbigi noticasinds tadrisin
keyfiyyati vo algatanligi oshomiyyatli doracads artmigdir.

Talim va tadris markazlarinin faaliyyati

Azarbaycan tohsil sistemi inkisaf etmis 6lkalorin tacribasindon yararlanmagqla yanasi, milli-
monavi Xususiyyatlori do nozars almaga tstiinliik verir. Masalon, Finlandiya, Yaponiya, Almaniya,
Singapur va digar 6lkalarin tahsil modellarindoan gotirilon effektiv nimunolor kontekstual yanagma
osasinda adaptasiya olunmus, Azarbaycanin madani vo sosial xtsusiyyatlori ilo uzlasdirilmisdir. Bu
yanagma yerli tohsil ananslorinin qorunmasini tomin etmaklo barabar, global rogabsts dayaniqli tohsil
sisteminin formalagsmasina da sorait yaradir.
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Tohsilin inkisafi tokco pedaqoji baximdan deyil, iqtisadi modelin tokmillogdirilmasi ilo do
miisayiot olunur. Tohsil sisteminin yeni iqtisadi modelinin hazirlanmasi bu sahays sorf olunan
vasaitlorin - somarali istifadasine, tohsil xidmotlorinin dayanigliligina vo mdusllim amayinin
stimullasdirilmasina y6nalmisdir. Bu ¢arcivado maliyys-autonomiya mexanizmlori, biidcadankanar
resurslarin calb edilmasi va naticaya asaslanan maliyyalosdirmo modellori aktuallasmisdir.

Eyni zamanda, yeni mozmuna uygun inteqrativ fonn proqramlari, dors vasaitlori vo ayani
vasaitlorin hazirlanmasi istigamatindo aparilan islor do tohsil sisteminin mazmun komponentinin
yenilonmasini slratlondirmisdir. Tadris resurslarinin talobs moarkazli, konstruktivist yanasmalara
osaslanan formatda tortib olunmasi tohsilin humanistlosdirilmasi prosesins tohfo verir.

Ilkin pedaqoji kadr hazirligi, yenidon hazirlanma vo tocriibo kegmo modellarinin
tokmillogdirilmasi muasir misllim obrazinin formalagmasi baximindan xiisusi shomiyyat dasiyir.
Miusllimlorin  soristo osasli  hazirlanmasi, kurikulumun totbigino dair praktiki bacariglarla
silahlandirilmasi va fasilasiz pesokar inkisaf imkanlarinin yaradilmasi tohsilin keyfiyyatino birbasa
tosir gostorir. Bundan basqa, Azarbaycanda pedaqoji fikir vo moaktob tarixinin éyronilmosi sahasinds
do elmi tadgiqgatlarin spektri genislonmisdir. Bu sahads aparilan fundamental vo totbiqi aragsdirmalar
tohsil ononalorinin  dork olunmasina, miiasir c¢agiriglara daha moqsadyonlii cavablarin
formalagdirilmasina zomin yaradir. Eyni zamanda, strateji planlagdirma vo tolim-torbiya prosesinin
keyfiyyat vo somoaraliliyinin ylksaldilmasi mogsadilo tahsilin idarsolunmasi sahasinds do yeni
yanasmalar va idaroetmo modellari totbiq olunmaga baslanmigdir. Azarbaycanda tohsil sistemi yalniz
texniki va struktur baximindan deyil, ham da nozari-metodoloji, pedaqoji vs strateji istiqgamatlordo
transformasiya prosesindon kegir. Bu prosesin ugurlu olmasi ii¢in milli dayarlorlo beynoalxalq
tocriibonin sintezino osaslanan kompleks, coxsoviyyali vo davamli yenilonma modeli totbiq
edilmalidir.

Mustoqil dodvlstin on miihiim atributlarindan biri olan giiclii vo pesokar Silahli Qiivvalarin
toskili prosesi horbi elmin va tohsil sisteminin institusional inkisafi ilo six baglidir. Horbi tahsil va
elmi foaliyyot Azorbaycan Respublikasinin milli tahliikasizlik konsepsiyasinin torkib hissasi olaraq
yalniz praktiki doyiis qabiliyyatinin artirilmasit magsadini dagimir, eyni zamanda harbi idarsetmonin,
strateji planlagdirmanin vo Vvotonparvarlik ideologiyasinin elmi osaslarini formalasdirir [14]. Bu
baximdan, horbi elm vo tohsil sistemi hom do dovlotin midafio siyasotinin osas strateji
istigamatlorindon biri kimi ¢ixis edir.

Azorbaycan Ordusunun mduasir morholodoki inkisaf trayektoriyasi harbi tohsildo kokli
islahatlarin aparilmasini zoruri etmisdir. Ikinci Qarabag miiharibasinda alds olunan parlaqg galobadan
sonra harbi sahada Gmumi struktur doyisikliyi ilo yanasi, tahsil va elmi foaaliyyatin yeni morhoaloya
godom qoymasi iigiin hiiquqgi vo togkilati baza formalasdirilmisdir. Bu kontekstdo Azarbaycan
Respublikasmin Prezidenti ilham Oliyevin 5 mart 2022-ci il tarixli 1626 nomrali Formani ilo
yaradilan Milli Miidafia Universiteti, 6lkads horbi tohsilin vahid vo muasir idarsetma sistemina
osaslanan struktur gargivasine ¢evrilmisdir. Bu universitet ali vo orta ixtisas tohsil soviyyalorindos
horbi mutoxassislorin hazirlanmasi, elmi-tadqiqat islorinin toskili vo fundamental biliklors asaslanan
pedaqoji faaliyyatin hayata kecirilmasi istigamatinds foaliyyst gostorir.

Milli Mudafio Universiteti xtsusi toyinatl tohsil muassisalorinin, todris morkazlorinin vo
elmi-tadqiqat institutlarinin sobakasini shato edir. Universitetin foaliyyat spektri tohsil, torbiys,
metodika, elmi-tadgiqgat va nasriyyat islorini shats etmokls genisdir. Bu sistem cargivasinds tahsilin
pillali vo ardicil inkisaf modeli qurulmusdur: tam orta tahsildon (Comsid Nax¢ivanski vo Heydor
Oliyev adina harbi liseylor), pesa ixtisas tohsilindon (Talim vo Tadris Markazinds gizir hazirligi), orta
ixtisas tohsilindon (Baki1 Horbi Kolleci, Nax¢ivan Horbi Kolleci vo Gonca Horbi Kolleci), ali tohsilin
bakalavr (Heydoar Bliyev adina Horbi Institut, Azorbaycan Tibb Universitetinin Horbi tibb fakiiltasi),
magistr (Horbi Idaroetmo Institutu) vo doktorantura (Horbi Elmi Todqiqat Institutu) soviyyolorine
godar strukturlagdirilmis tahsil modeli formalagdirilmigdir.

Bu tohsil sisteminin asas magsadi yiiksak intellektual va vatonparvar zabit, gizir va diger harbi
qulluggularin hazirlanmasi, onlarin miiasir horbi texnologiyalar vo idarsetmo bacariqlari ils tochiz
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olunmasi, sistemli vo fasilosiz pesokar inkisafinin tomin edilmasidir. Harbi tohsil eyni zamanda
zabitlorin milli-monavi doyarlara bagliliq, analitik tofokkiir va doyiis gabiliyyatinin inkisafi kimi $oXsi
keyfiyyatlorini do formalagsdirmagi qarsisina moagsad qoyur. Tolim prosesi yalniz nozari biliklarin
verilmasi ilo deyil, eyni zamanda doyiis hazirliginin praktik komponentlari ilo miisayist olunur.

Horbi tohsilin idaroolunmasi vo hiiquqi osaslari “Tohsil haqqinda” vo “Elm haqqinda”
Azorbaycan Respublikasi ganunlari, Silahli Qiivvalarin daxili nizamnamolori vo muvafig normativ
aktlarla tonzimlonir. Bu sonodlor tohsilalanlarin vo heystin hiquq ve veazifslorini, todrisin
planlasdirilmasi, qiymatlondirilmasi, elmi tadqgigatlarin togkili vo akademik prosesin keyfiyyat
tominatin1 miiayyanlagdirir. Qeyd etmok lazimdir ki, Azarbaycanda harbi tohsilin tamallari halo sovet
dovrindon qoyulmus, ulu 6ndor Heydor ©liyevin togabbisi ilo 1971-ci ildo Comsid Naxg¢ivanski
adina Horbi Moktobin yaradilmasi, azorbaycanli gonclorin Baki Ali Umumqosun vo Donizgilik
Moktoblorindo oxumasi iigiin xiisusi kvotalarin ayrilmasi bu istigamotds doniis noqtesi olmusdur.
Mustoqillik dovriinds iso 1997-2001-ci illor arasinda Horbi Akademiyanin, Tolim-Todris
Moarkazinin, Harbi Tibb Fakdltasinin va diger tadris qurumlarinin yaradilmasi miasir harbi tohsilin
struktur osaslarini formalasdirmigdir [15-18]. Azorbaycan Respublikasinin Prezidenti [lham Sliyevin
rohbarliyi ilo bu glin tohsil sahasina xususi diqgat ayrilir. Dovlat bidcasindan tahsilo ayrilan vasaitin
miqdari, hoyata kegirilon normativ hiiquqi aktlar vo struktur islahatlar1 bunu tosdiq edir. Prezidentin
"Tohsil bizim golocoyimizdir" fikri yalniz iimumi tohsil sistemina deyil, eyni zamanda harbi tohsilo
do samil edilir. Bu siyasi irado naticasindo Azarbaycan Ordusunun ddyiis hazirligi vo elmi-pedaqoji
potensiali giiclonmis, tohsilalanlarin va harbi heyatin pesokarligi va sadigliyi daha ylksok soviyyays
qalxmisdir. Azarbaycan Ordusunun harbi elm va tohsil sistemi muasir taloblora cavab veran, pillali,
kompleks vo strateji osaslara sdykonon bir model (zorindo qurulmusdur. Bu model yalniz kadr
hazirligr deyil, eyni zamanda dovlstin midafio gabiliyystinin elmi osaslarla tomin olunmasina
yonalmisdir. Galocok inkisaf morhalalorinds bu sistemin beynalmilollogsmoasi, elmi arasdirmalarin
gticlondirilmasi vo innovativ tolim texnologiyalarmin totbigi horbi tohsilin davamli inkisafini tomin
edacokdir.

Natica

Azorbaycanda ali horbi tohsilin nozori vo metodoloji osaslarinin elmi yanasmalarla
sistemlosdirilmasi Vo onlarin tizorinds qurulmus standartlarin hazirlanmasi prosesi davam edon, lakin
artiq dayanigli struktur qazanmus bir istigamatdir. Bu standartlar ham tadrisin mazmununa, ham talim
metodikasina, ham do keyfiyyot tominati sistemina tasir gostormakdadir. Galocokda bu istigamatda
gorilacok islar — tohsilin beynalmilallogmasi, elmi todgiqatlarla inteqrasiyasi vo davamli monitoring
mexanizmlarinin qurulmast — ali harbi tohsilin milli tohlikasizlik strategiyasinin aparici elementi
kimi inkisafin1 tamin edacakdir.

Azorbaycanda ali horbi tohsilin strukturlagdirilmis vo sistemli inkisafi 6lkonin miidafio
qabiliyyatinin méhkomlondirilmasi, regional tohliikasizlikdo davamli istirak vo strateji gqorarverma
soviyyasinda pesokar kadrlarin hazirlanmasi baximindan holledici shomiyyoto malikdir. Todqiqat
gostordi ki, movcud hoarbi tohsil programlari vo tolim planlar1 osason funksional xarakter dagiyir vo
ayri-ayr1 tohsil miiassisolorinin daxili metodikalar1 esasinda hayata kegirilir.

Movcud problemlorin aradan qaldirilmasi {i¢iin agsagidaki tovsiyalor irali siirtiliir: milli tohsil
standartlarinin hazirlanmasi, beynolxalq tocriibays osaslanan uygunlasdirma, pedaqoji yanagmalarin
giiclondirilmasi, miiallim hazirlig1 vo resurs tominati, elmi tadqiqatlarin totbiqi, qiymatlondirms vo
monitoring mexanizmlori.

Natica etibarilo, Azarbaycanda ali horbi tohsil sisteminin miiasirlosdirilmasi va beynalxalq
standartlara uygunlasdirilmasi yalniz inzibati islahatlarla deyil, hom do fundamental elmi-metodoloji
baza vo tohsilin sistemli inkisafi vasitasilo hoyata kegirilo bilor. Standartlagdirilmis tohsil modeli
galacak harbi liderlorin hazirlanmasinda dayanigl va ¢evik struktur yaradacaqdir.
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PREPARATION OF STANDARDS IN THE FIELD OF THEORETICAL AND
METHODOLOGICAL FOUNDATIONS OF HIGHER MILITARY EDUCATION IN
AZERBAIJAN
Mammadzade M.A.

Azerbaijan Sports Academy

The development of higher military education in Azerbaijan holds strategic importance for

strengthening the country's defense capabilities and integrating into international security systems.
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This article examines the necessity of preparing national education standards within the context of
the theoretical and methodological foundations of higher military education. It was found that
although current military training programs and instructional structures are based on various state
documents and practical requirements, the absence of a unified scientific and methodological
framework hinders improvements in the quality and efficiency of higher military education.

Research indicates that the structured application of a theoretical framework—especially
military pedagogy, competency-based training, and strategic planning—can enhance the
effectiveness of the training process. At the same time, adapting international experience, particularly
education standards developed under the NATO and Bologna systems, to local conditions can enable
academic programs to meet global standards. Although Azerbaijan has taken certain steps in this
direction, deficiencies remain in areas such as learning outcome assessment, modular structuring of
training, instructor preparation, and the integration of scientific research into educational processes.

The article emphasizes that the development of national standards for higher military
education should not only aim to standardize curricula but also to reinforce the theoretical and
methodological support of instruction. To achieve this, it is recommended to establish methodological
working groups, cooperate with international experts, apply modern assessment mechanisms, and
enhance the professional qualifications of academic staff. Moreover, particular emphasis should be
placed on the application of scientific research and the integration of innovative technologies into
the training process.

In conclusion, systematically and theoretically grounded educational standards will not only
improve the quality of higher military education in Azerbaijan but also create a sustainable
foundation for human resource development in the field of national security and defense at a strategic
level. This article provides both the scientific foundations for reforms in this area and practical
mechanisms for implementation.

Keywords: Higher military education, education standards, methodological foundations,
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«YTI'OJIOBHO-IIPABOBAX OXPAHA KYJIbTYPHOI' O HACJIIE/IHA B CPABHUTE/IBHOM
IIPABE: OIIBIT ®PAHIIHHU, TEPMAHHH, TYPIITUH H JIPYTHX CTPAH»
@Dapsynnaesa A.3.

Hauuonanvnasa Axademus Asuauyuu

Hcmopuueckas udenmuuHocms 20Cyoapcme U KyibmypHoe Hacieoue 00HOBPEMEHHO
BLICMYNAIOM  0OBLEKMOM  YCIMOUYUBO20 KPUMUHANLHO20 UHMepecd, C8A3AHHO20 C HEe3AKOHHbIM
obopomom apmegakmos, Kpaxcamu npouzseoeHull UCKYCCMEd, Hene2aibHbIMU PACKONKAMU U
VMBIULIEHHBIM  YHUYIMONCEHUEM NAMAMHUKO8 KYIbmypbl. B smux ycnosusx yeon06HO-npasosast
OXpana KyIbMypHbIX YEHHOCMEN CMAHOBUMCSL 8AMCHEUUUUM UHCIPYMEHMOM NPOMUEoO0etucmeus
Vepo3am, HanpasieHHbIX HA YMpPamy MamepuaibHblx U OyXosHuIX ocHos obouecmesa. CospemeHmble
npagogvle CUCmeMbl CMPEMAMCs HOPpMUPOBAmMs KOMNIEKCHYI0 MOOelb 3auumsl, GKIOUAIOULYIO
MENHCOYHAPOOHO-NPABosble 003aMeNbCmed, AOMUHUCIPAMUBHBLE PENCUMbL OXPAHbL U Y20JI08HO-
npasogvle COCMagbl, HaYelleHHble Ha NpecedeHue noCaeamenbems u 0becneueHue pecmumyyuu.

B cmamve npedocmaenen cpasHumenbHO-NPABOBOU AHAIU3 Y20T08HO-NPABOBOU OXPAHbBI
KYIbMYPHO20 Hacaeoust 6 psade cocyoapcme Esponvt u Asuu — @panyuu, I'epmanuu u Typyuu.
Buibop Oanmnvix npasonopsokos o00ycnosien ux aKMuGHbIM YUACUEM 6 MeHCOYHAPOOHBIX
MEXAHUBMAX — 3auumvl,  HAIUYUeM  pazeumol  UHCMUMYYUOHANbHOU  UHDPACMPYKMYpbl
(cneyuanuzuposantvle NOOpPaA30eieHus NOIUYUU, YUDPOsble peecmpbl KYJIbMYPHbIX YEHHOCHel,
cucmembl MAMONCEHHO20 KOHMPOJIL) U NPUMEHEHUEM COBPEMEHHBIX NOOX0008 K KPUMUHATUZAYUU
OestHULL 8 OMHOWEHUU KYTIbMYPHBIX 00beKmos. B ucciedosanuu paccmampusaomes 0cobenHocmu
HAYUOHANbHLIX ~ Y20N08HBIX  KOOEKCO8, Cheyuuka Keaiupukayuyu npecmynieHutl npomus
KYIbMYPHLIX YEeHHOCMell, Mepbl OMBEMCMBEHHOCMU IOPUOUYECKUX Y, A MAK#Ce NpeseHmuHble
MeXAHU3IMbI KOHMPOJISL 3a NPOUCXONHCOEHUEM U 0O0POMOM NPedMemo8 UCKYCCmad.

Tlonyuennvle 66160061 NO3BONAION ONPEOETUMb NEPCHEeKMUBHbIE HANPABIEHUs PA38Umus
V2OJlOBHO-NPABOBOU  OXPAHbL  KYJIbMYPHO2O — HACNeOus,  HANpAGleHHble HA — NOBbIULEHUE
aghexmuernocmu npomMuUBOOeUCmaUs NpecmynieHusam 8 OaHHOU cghepe 8 YCI08UAX yupposuzayuu,
MPAHCHAYUOHANLHOU NPECMYNHOCTIU U 2100AIbHO20 APM-PbIHKA.

Knwueewie cnosa: Kynomyprnoe nacieoue, y20108H0-Npago6as OXpand, He3aKOHHbll 000pom
KVIbMYPHLIX — YeHHOCmell, MeNCOYHAPOOHO-NPAo8ble  CMAHOAPMbl, Pecmumyyus, OO0AHCHAA
OCMOMPUMENbHOCMb, — CHeYUATUSUPOBAHHbIE — NPABOOXPAHUMENbHbIE — Op2aHbl,  IKCNOPMHO-
UMNOPMHBINL KOHMPOIb, MPAHCHAYUOHATIbHASL NPECMYNHOCIb, YUDPosble Yepo3bl KYAbMYPHOMY
Hacneouro.

KyneTrypHOoe Hacimeaue TmpencTaBisieT coO0OW OAMH M3 BaKHEHIINX  DJIEMEHTOB
CYIIECTBOBAHUS JIIOO0T0 HAapo1a, GUKCUPYS €ro UCTOPUIECKYIO HICHTUYHOCTD, TyXOBHBIEC IIGHHOCTH
Y [IaMSTh TIOKOJIEHU. DTO NOHSATHE OXBAThIBACT IIUPOKHUH CIIEKTP 00BEKTOB — OT apXEOJIOTMYECKUX
HaxOlOK M ApXUTEKTYPHBIX NaMATHHUKOB 1O IPOU3BENCHUM HMCKYCCTBA, MYy3E€WHBIX KOJUICKLIU,
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apXUBHBIX MaTEpUAIIOB U 3JEMEHTOB HeMmaTepuanbHOro Hacieauss. OJIHAKO BMECTE C BBICOKOH
KyJIbTYpHOW M OOIIECTBEHHOW 3HAUYMMOCTBIO KYJIbTypHBIE LIEHHOCTH HPUOOPETAIOT U 0COOYIO
KPUMHMHOTEHHYIO IPHUBJIEKATEIBHOCTh: CIPOC Ha apTedakTbhl Ha MEKAYHApOJHOM apT-phIHKE
OCTa€TCsi yCTOMYMBO BBICOKMM, a MX IIEPEMELICHHE HEPEIKO CONPOBOXKIAETCS HApYyLICHUSAMU
3aKoHozarenbCcTBa. [locAaraTenbeTBa Ha KyJIBTYpPHOE HAclIeUe HEPEIKO BKIKOYAOT KPaXku U BBIBO3
IIPOU3BEACHUN HCKYCCTBA, Ipab&x My3eHHBIX (DOHIIOB, HEJIEraJbHbIE aAPXEOJOTMUYECKUE PACKOIIKH,
HENpO(eCcCHOHANBHBIE PpECTaBpalluM, BEAYHIIME K YHHYTOXKCHUIO KyJIbTYpHBIX IICHHOCTEH,
YMBIIIICHHYIO TOpYY OOBEKTOB, a TAKXKE OTMBIBAHHME, COKPHITHE M IMOIICIKY MPOUCXOXKICHUS
IIPEAMETOB UCKYCCTBA.

[TomoOHBIE TpecTyNJIeHUs WMMEIOT KOMIUICKCHBIM XapakTep M YacTO BOBJICKAIOT
OpPraHM30BAHHBIE IMPECTYIHBIE TPYIIIbI, JEHCTBYIOIIME TPAaHCHALMOHAJIBHO C HCIOJIb30BAHUEM
KOPPYILMOHHBIX CXeM, (albCUPUKALIMH TOKYMEHTOB, a B [IOCJIEIHNE IOl — U LU(POBBIX METOIOB
peanu3aiuy 3anperéHHbIX CeNI0K Yepe3 OHIaiHOBbIe TUIATGOopMBbl. B 3THX ycnoBHsAX rocyaapcTsa
BBIHYKJICHBl Pa3BUBAaTh MHOTOYPOBHEBYIO CHUCTEMY 3aIUUThI KyJbTYPHOI'O HACIEAMs, B KOTOPOU
YTOJIOBHO-TIPABOBbIE MHCTPYMEHTHI CTAaHOBATCS KpailiHEel, HO He0OX0JMMOW MEpOo pearupoBaHus U
npeBeHIMH. JddekTuBHAs cTpaTerus OXpaHbl NpEAroyiaraeT Haaudue CcHOPMHUPOBAHHOU
HOPMAaTUBHOM 0a3bl, BKIIOYAIOUIEH: MEXIYyHAapOIHO-NPABOBbIE CTAaHAAPThl, aIMUHUCTPATUBHO-
MIPaBOBOE pPETyJUpOBaHHE 000pOTa M OKCIOpPTa KYyJIbTYPHBIX IEHHOCTEH, MEXaHU3MBI
BEJOMCTBEHHOTO KOHTPOJIS, @ TaKKe YETKO CPOPMYJIMPOBAHHBIE YTOJIOBHO-TIPABOBBIE 3aIPETHI C
JEHCTBEHHBIMU CaHKIUSAMU.

3a mocnesHue AECATUIIETUS MEXIYHApOJAHOE COO0IIecTBO chopMupoBasio 6a30BbIi HaOOP
HOpM, HalpaBJIEHHBIX Ha MpPEJOTBpALleHHE HE3aKOHHOIo 000poTa M COJCHCTBHE PECTUTYLUHU
KyJbTYpHBIX LleHHOCTeH. O/IHaKO MEeXIyHapOJHbIE aKThI, O OOIIeMy MpaBUIIy, YCTAaHABIMBAIOT
pamMoOuHble 00s3aTEJIbCTBA, OCTABJISISI HAMOHAIbHBIM IPABOMOPSIIKAM 3HAYUTEIbHYIO CTENEHb
cBO0O/1bI ITPH BEIOOPE KOHKPETHBIX YTOJIOBHBIX COCTABOB, IPOIECCYaTbHBIX MEXAHU3MOB U CAaHKIUH.
B pesynbprare cucTeMbl yroJOBHO-IIPABOBOM OXpaHbl KyJBTYPHOTO HAaCJlEIMs B Pa3HbIX CTPaHAX
JIEMOHCTPUPYIOT KaK 3HAYUTEIBHOE CXOJCTBO, TaK M CYIIECTBEHHbIE pa3inyusi, 00yCIOBIECHHbIE
UCTOPUYECKHM  HaclleiueM, IpaBOBOM Tpaguuued (KOHTHMHEHTAJbHAs, aHIJIOCAKCOHCKas,
CMEIIaHHasi MOJIENHN), TE€ONOIUTUIECKUMHU (PaKTOpaMH, YPOBHEM OpPraHW30BaHHOI MPECTYIMHOCTH U
JUHAMUKOW BHYTPEHHEIO PhIHKA UCKYCCTBA.

CpaBHUTENBHO-TIPABOBOM aHAIN3 MIOKA3BIBAET, YTO PE3YJIbTATUBHBIMH OKA3bIBAIOTCS MPEXKIE
BCETO T€ MOJENH, KOTOPBIE:

e YETKO BBIIEIAIOT NPECTYIUIEHUS MPOTHUB KYJBTYPHBIX LEHHOCTEH B CaMOCTOSITEIbHBIE
COCTaBbl, a HE OIPaHUYMBAIOTCS KBaTU(UKALMEeNH 0 00IUM UMYIIECTBEHHBIM HOpMaM;

e BBOJIAIT CHEIMAJIbHBIE KBATU(PHUIMPYIOIINE MPU3HAKU, CBA3aHHbBIE C OXPAHSAEMBIM CTaTyCOM
00BeKTa;

e [IPElyCMaTPUBAIOT YTOJIOBHYIO OTBETCTBEHHOCTh HE TOJBKO (U3NYECKUX, HO H
IOPUINYECKUX JIUII, BOBICUEHHBIX B HE3aKOHHBIN 000pOT;

e YCTaHABJIMBAIOT TIOBBIIICHHYI0 OTBETCTBEHHOCTh 3a JESHUS B OTHOIIEHHMH OOBEKTOB
HallMOHAIBHOTO U BCEMUPHOI'O 3HAYCHUS;

e 00eCcneunBaOT 00A3aTeNbHbI KOHTPOJIb IPOMCXOXKAEHUS KyJIbTYpHBIX LEHHOCTEH H
N0OPOCOBECTHOCTh YYaCTHUKOB PBHIHKAQ;
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e CO3JJAIOT  CIELMAJIU3UPOBAHHBIE  IIPABOOXPAHUTENIbHBIE  OpraHbl  («apT-TIOJHMLUSDY),
o0Jazaroue SKCIepPTHON U MEXKTyHAPOTHONW KOMITETCHIINEH;

e AKTHBHO MCIOJIB3YIOT UG POBbIE HHCTPYMEHTHI y4€Ta, MOHUTOPUHTA U aHAJIN3a PUCKOB.

Ha ypoBHe mnpaBonmpuMeHEHHs BaXHbIM (PAKTOPOM BBICTYMAET HHCTUTYLHOHAIbHAS
KOOpJUHAIIMS MEXAYy OpraHaMu KyJbTYpbl, MOJHIMH, TaMOXXHHU, MPOKYpaTypbl U CyAeOHBIMU
opranamu. IIpakTuka pa3BUTBIX CTpaH TIOKa3bIBAE€T, YTO TOJBKO NPU HATUYUH EAUHOTO
MH(GOPMALIMOHHOTO MPOCTPAHCTBA, HU(POBBIX PEECTPOB U MEXAaHU3MOB OOMEHA JaHHBIMH yJIaETcs
CBOEBPEMEHHO BBISBIIATH M INpEceKaTh He3aKOHHbIE omepauuu. Ocoboe 3HadeHHne mpuoOpeTaroT
MEXyHapOJAHbIE KaHabl B3auMoaeucTBusi — koornepanus dyepe3 Murepnon, FOHECKO, Cogera
EBpompbl, a Taxke ABYCTOPOHHHUE COTIIALICHUS O PECTUTYIIUH U OOMEeHE HH(POpMaInei.

B ycrnoBusix CTpeMHTENBHOTO pOCTa OHJIAWH-PBIHKA HCKYCCTBa, Pa3BUTUA LU(POBBIX
TEXHOJIOTHH peruIMKanuu 00beKToB, pacnpoctpaneHus NFT (HeB3ammo3amMeHSEMBI TOKEH) -
w1aTGopM U AaHOHUMHBIX KPUIITO-TPAH3aKUUN MOSBISIOTCS TaK)Ke HOBBIE BBHI3OBBI AJIS YTOJIOBHOTO
npaBa. Hapymmrenun Bc€ wyamie HCHOIB3YIOT aHOHHUMHOCTh CETeH, MOAJeNbHbIE LU(POBBIE
CepTH(UKATH MPOUCXOXKICHUSA, YAAJCHWE WM TOAMEHY JaHHBIX O HaxOAKaX BCIEICTBUE
HE3aKOHHBIX PACKOIOK. JTO TpeOyeT ajanTaluy KJIaCCUYECKUX HOPM K HU(POBOM cpefie, yCUIICHUs
KOHTpPOJISI 3@ 3JEKTPOHHBIMU IUIOIIAJIKAMU M BBIPAOOTKM IPABOBBIX CTaHAAPTOB JOKA3yeMOCTH
«UU(pPOBBIX CIETOBY.

Taxum 00pazom, yrooBHO-IIpaBOBasi OXpaHa KyJIbTYPHOTO HACIIEANS CETOAHS IPEBPAIIACTCs
B TUHAMUYHYIO 00JacTh, IJI€ HOPMATUBHOE PETYIMPOBAHKE JIOJDKHO ONEpekaTh TEXHOIOTUYECKHE,
COLlMAJIbHBIE W KpUMHUHAJIbHBIE TpeHAbl. KoMmmnapaTHBHBIN aHaiau3 MPaBOMOPSAIKOB Ppa3HBIX
rocynapcTB — Takux kak @panuus, ['epmanus, Typuus u qpyrue — M03BOJISIET BBISIBUTD JIydllIHe
NPAaKTUKH, ONpeAenuTh 3((eKTUBHbIE coYeTaHHs CAHKIMH, MPEBEHTHUBHBIX HHCTPYMEHTOB U
WHCTUTYIIMOHAIBHBIX PpEIIeHUHA. IDTO, B CBOI OUYEpeldb, CIIOCOOCTBYET (opMUpOBaHHUIO OoJiee
rapMOHU3UPOBAHHONH MEXIYHAPOJHOW TIOJNUTUKHA COXPAHEHUS KyJIbTYPHBIX IIEHHOCTEH U
YKPEIJIEHUIO T100aIbHOM 0€30MmacHOCTH B cpepe KyJIbTypHOTO HACTEIHSI.

MesxyHapO HO-TIPABOBbIE MEXAHW3MBI 3alIUTHI KYJIbTYPHOTO Hacienus chopMUPOBAIUCH
KaK OTBET Ha BO3pacTaHHE MaclITabOB HE3aKOHHOTO 000pOTa KYJIbTYPHBIX IEHHOCTEH U CBA3aHHON
C HUM TpaHCHAIIMOHAJILHOW NPecTymHOCTH. LIeHTpaabHBIM aKTOM B JaHHOW cdepe sBiseTCS
Konennus FOHECKO 1970 r. o 3anpemieHnn u nNpefoTBpalleHn HE3aKOHHOTO BBO3a, BbIBO3a U
nepeaayn mpaBa COOCTBEHHOCTH Ha KYJBTYPHBIE LIEHHOCTH, KOTOpas yCTaHABJIMBAaET OCHOBHBIE
o0s13aTeNbCTBA TOCYAapcTB MO (OPMHUPOBAHHIO BHYTPEHHETO 3aKOHOAATENhCTBA C  LENbIO
MPEOTBPAIICHUST HETIPAaBOMEPHOTO TepeMeNIeHus] apTeakToB depe3 TPaHUIbl U CONEHCTBHS MX
BO3BpATy 3aKOHHBIM COOCTBEHHHWKaM [1]. Yka3zaHHas KOHBEHIMS CTajia MEPBHIM MHOTOCTOPOHHUM
JI0OTOBOPOM, HAIIPaBJICHHBIM Ha 00ecrieueHre MeXyHapOJHOTO COTPYAHIUYECTBA B cepe YroJIOBHO-
MIPaBOBOM OXpaHbl KYJIbTYPHOTO Hacleaus, XOTs cama o ce0e OHa He BBOAUT KOHKPETHBIX COCTaBOB
MIPECTYIUICHUH, a IUIIb TpeOyeT UX UMIUIEMEHTAIlMN Ha HAallMOHAJILHOM ypoBHe. E€ KoHIIenTyanbHas
HOBM3HA COCTOUT B MPU3HAHUU KYJIbTYPHBIX IIEHHOCTEH Kak 00bEKTa, TPeOYIOLEro 0co00i 3aIuThl
OT TPECTYMHBIX IOCATATENIbCTB, YTO BBIBOJUT PErYJIMPOBAHHE 3a pPaMKHU KJIACCHYECKOTO
UMYIIECTBEHHOIO  TpaBa ¥ (QOpPMHUPYET  CaMOCTOSTEIbHOE  IPaBOBOE  HaIpPaBJIICHHUE,
OpPUEHTHUPOBAHHOE HA COXPaHEHHUE KYJIbTYPHOI UIEHTUYHOCTH FOCYAApPCTB.

Konsenmmuss FOHECKO 1970 r. mpenmnonaraer co3ganue 3QGEeKTUBHBIX CUCTEM KOHTPOJIS
HKCIIOpPTa U UMIIOPTA, HHBEHTAPHU3ALMN MY3€HHbIX (DOHIOB, MIPUMEHEHUS Mep MO KOH(PUCKALNUU U
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BO3BpaTy HE3aKOHHO BBIBE3CHHBIX TIPEIMETOB, a TaKKe Pa3BUTHE MEXKIyHAPOJHOTO OOMEHa
uHpopmanueid. OMHAKO JaHHBIE MEXaHU3MBI MOTYT (DYHKIIMOHUPOBATH ACHCTBEHHO TOJBKO MPHU
YCIOBUM HaJIM4YMsl Yy TOCYHapCTB pPa3BUTOM AJMUHUCTPATUBHOM M  YrOJIOBHO-IIPABOBOM
unppactpyktypsl. HOpuandeckas IOKTpUHA MMOAYEPKUBACT, YTO MHMHHUMAJIbHBIE CTaHIAPTHI,
yctaHoBieHHbIe KoHBeHIIMEeH, TpeOyIOT HAlIMOHAIBHOTO «HAIOJIHEHUS» — BBEACHUS CIICIIUAIBHBIX
YTOJIOBHBIX  3alperoB, KBaJU(UKALUWK MPECTyIUICHUH MPOTUB  KYJIbTYPHOIO  HACIEAUd,
OnpeNeEHHBIX CAaHKIMM, a TAaK)Ke pachpenesieHuss KOMIETCHIIMNH MEXIy MPaBOOXPaHUTEIbHBIMU
opraHaMu U opraHaMu KyJbTYypHbl.

Ha pernonanbHOM ypoBHE 3HAYUTEIBHOE BIMSHUE OKa3bIBAa€T MpaBoBas nojutuka CoBera
EBpombl, 0cOOEHHO B KOHTEKCTE YCHJICHUS YrOJOBHO-TIPABOBOI'O pEarupoBaHUs Ha HE3aKOHHBIN
000pOT KYJBTYPHBIX ILIEHHOCTEH. BakHEWIIUM MOKYMEHTOM B STOM HANpaBlIE€HHUU BBICTYMAeT
KonBeHIusl 0 MpecTyImieHus X, CBA3aHHBIX C KYJIbTYPHBIMH LIEHHOCTSIMH, NpuHATas B Hukocuu B
2017 r.. JlauHbI AOTOBOpP SIBISETCS MEPBBIM MEXKIYHAPOIHBIM HHCTPYMEHTOM, KOTOPBIA BBOAUT
YETKUNA NIEpeUYeHb KPUMHUHAIU3UPYEMBIX NI€IHHM, HAIIPABICHHBIX MPOTUB KYJbTYPHOIO HaCIEAus,
BKJIFOYAsi HE3aKOHHBIC PACKOIKH, YMBIILICHHOEC YHHUYTOXXEHHE OOBEKTOB, HEJETaIbHBIA BBIBO3 U
UMIIOPT, TOJACIKY Wik Qalbcu(PUKANIO JOKYMEHTOB O TMPOUCXOXJICHHUH, YydYacTHE B
OpraHU30BAHHOW MPECTYMHOW TPYIINE, OCYIIECTBISIONIEH TOPTOBIIO KYJIbTYPHBIMH OOBEKTAMH.
KonBennust mogu€pkuBaeT HEOOXOIUMOCTh MPUBJICUYCHUS] K OTBETCTBEHHOCTH IOPUIMYECKUX JIHII,
YTO OTPAXKAET PEATbHOCTh COBPEMEHHOT'O apT-PhIHKA, II€ KPYITHBIE CIETKH 3a4acCTyIO0 MPOBOAATCS
ayKIMOHHBIMH JIOMaMH, TaJIepesIMU U JPYTUMU KOMMEPYECKUMH CTPYKTYPAMH.

OgHuM W3 KIIOYEBBIX  JOCTHKEHUM  HuUKOCHMHCKOM ~ KOHBEHIIMM  SIBJISIETCS
MHCTUTYUMOHAIN3ALUs MEXKIYHApOAHOTO COTPYJAHMYECTBA B YrOJOBHBIX paccileOBaHUSX.
JIOKYMEHT yCTaHaBIMBaeT 00sA3aTeIbHOCTh OOMEHa OmNepaTWBHON HHpOpManuen, coieiicTBue B
BO3BpaTe€ KYJIbTYPHBIX OOBEKTOB, TPOBEIECHWE COBMECTHBIX pACCIEIOBAaHUNA U CO3JaHUU
CHeIUATU3UPOBAHHBIX MOPA3/ICICHUI B MPABOOXPAHUTEIBHBIX OpPraHax roCyAapCTB-yYaCTHUKOB.
[Ipu »TOM aKIeHT jAenaeTcs Ha BHEAPEHUU MPEBEHTUBHBIX MEP, BKJIOYas pa3pabOTKy CTaHIapTOB
JOJDKHOM OCMOTPUTENBHOCTH [IJIsl YYaCTHUKOB pBhIHKA HMCKYCCTBa M CO3/IaHUE MEXAHU3MOB
UACHTUPUKAIIMM OOBEKTOB C HCMHOJb30BAHHMEM IH(PPOBBIX TEXHOJOTHH. OTOT MOAXOM
JEMOHCTPUPYET SBOJIOLMIO MEXKIYHApOJHOTO MpaBa OT JEKJIApaTUBHOM 3alUThl KYJIbTYPHBIX
[eHHOCTe! K (POPMUPOBAHHIO IEHCTBEHHOUM CUCTEMBI YTOIOBHO-IIPABOBOTO PEarupoOBaHMUS.

HecmoTpss Ha CyIIeCTBEHHBIM MPOTPECcC, MEXIYHAPOJIHbIE MPABOBbIE WHCTPYMEHTHI
CTAJIKUBAIOTCA ¢ omnpenenéHHusiMu orpanndeHusMu. Konsenuums IOHECKO 1970 r. He mmeer
00paTHOM CHUJIBI, YTO 3aTPYAHIET PECTUTYITUIO TIPEIMETOB, BEIBE3CHHBIX M3 TOCY/1aPCTB-UCTOYHUKOB
70 BCTYIUICHHsI JOKyYMeHTa B cuiy. Kpome Ttoro, €€ 3¢heKTHBHOCTH 3aBHUCUT OT TOTOBHOCTH
roCyJIapCTB UMILJIEMEHTHPOBATH TTOJIOKEHHUS B HAITMOHAIbHYIO MIPABOBYIO CUCTEMY M 00€CIIeUYnBaTh
CTPOTHH KOHTPOJb 32 UCIOJIHEHUEM 3aKOHOJATENbHBIX HOpM. HukocHiickass KOHBEHIUS TIOKa eIllé
MMEET OTpaHUYECHHBIM KPYT YYaCTHHMKOB: Psii TOCYAApCTB, BKJIIOYAs KPYMHbIE PHIHKM HCKYCCTBA,
COXPaHSIOT OCTOPOXKHOCTh B OTHOIIEHMH €€ 0053aTeIbCTB, YTO OOBSCHSETCS OIMaCEeHUSIMU
HETaTUBHOT'O BIIMSHUS HA SKOHOMUYECKHE UHTEPECHI ApT-CEKTOPa U KOMMEPUYECKUX ONEepPaTOPOB.

JlomonHUTENRPHOE 3HAYEHUE MPHOOPETAIOT JTOKYMEHTHI «MSTKOTO TIpaBa», TaKHE Kak
pekomennanuun FOHECKO, pykoBoactBa MHTepmosia mo OGope0e ¢ mpecTyrieHusMu B cdepe
KYJbTYPHOI'O Haclequsi U CTaHAapThl MexXAyHapOJIHOIO COBETa My3€€B IO MHBEHTapHU3alUU. JTH
aKTBl HE 00J1aatoT (GOPMaTBLHON IOPUINYECKON 00S3aTENHHOCTHIO, HO IMUPOKO MPUMEHSIOTCS B
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MPAaBONPUMEHHUTENBHON MpakTHKe, (opMupys TIOOAIBHYIO KYyJIbTYpPY COOJIOJCHHS OXPaHHBIX
TpeboBanuii. OHM CIIOCOOCTBYIOT TOBBIIICHHIO YPOBHS MPO(PECCHOHATBHON MOArOTOBKU
COTPY/ZIHUKOB MY3€€B, TaMOKEHHbIX CIYyXk0 M TOJMLUHU, PAa3BUTUI0 CUCTEM MapKUPOBKH,
peructpanuy 1 1M(GpoBOro MOHUTOPUHIA KyJIbTYPHBIX LIEHHOCTEH.

BaxHbIM (pakTOpOM CTaHOBUTCS M MEXAYHApOJIHO-IIPABOBas TEHACHLUS LU(POBU3ALUU
MEXaHU3MOB  OXpaHbl KyJIbTypHOro Hacieaus. Poct onnaiiH-ToproBnu — apredakrami,
ucnonb3oBanue NFT (HeB3aumo3aMeHseMbIii TOKEH) - TUIATGOPM AJISi COKPBITUS MPOUCXOKIACHUS
00BEKTOB, a TAK)KE MPUMEHEHHE KPUIITOBAIOT JUIsI HE3aKOHHBIX ONEPAIMii CO3/Ial0T HOBBIE BBHI30BHI,
KOTOpbIE HE BCEr/a HalpsIMYI0 OXBATHIBAIOTCS NEHCTBYIOIIMMH MEXIYHAPOIHBIMU CTaHAApTaMH.
OT0 TpedyeT ajanTanuy JTOTOBOPOB, PACIIMPEHUS] KOMIETCHIIUI TPAaBOOXPAHUTEIHHBIX OPTaHOB U
BbIPAOOTKHU €IMHBIX MOAXOA0B K (PMKCAIMM LU(PPOBBIX CIIEAO0B MpecTyIuIeHUH. MexayHapoiHoe
cooOuiecTBO Bc€ yaie oOpamiaercs K pa3pabOTKe TPaHCTPaHUYHBIX AJIEKTPOHHBIX PEECTPOB,
COBMECTHMBIX CTAHAAPTOB MPOBEPKHU MOAIMHHOCTH U UHCTPYMEHTOB MCKYCCTBEHHOI'O MHTEJUIEKTa
IUIs ICHTU(UKALIMY HE3aKOHHO MepeMeliaeMblX 00beKTOB [2].

Takum 00pazom, MEXKIyHAapOJHBIE PAaMKH YTOJOBHO-TIPABOBOM OXpaHbI KYJbTYPHOTO
HACNIEUA TIPEACTABIAIOT COOOH JTUHAMHUYHYIO apXUTEKTYpy, HaXOAAIIylocs B Ipolecce
MIOCTOSTHHOTO COBEPIIEHCTBOBaHUS. ba3oBbie JOTOBOPHI (OPMHUPYIOT MUHUMAJIbHBIE TPEOOBAHUS K
KPUMHHAIH3AIUN U KOHTPOITIO 32 000pOTOM KYJIbTYPHBIX IIEHHOCTEH, B TO BpeMs KaK PerHOHAIIbHBIC
MHULMATUBBI ¥ aKThI MSTKOT'O MPaBa pacIMPSAIOT U KOHKPETU3UPYIOT 3TH CTaHIapPThl B 3aBUCUMOCTHU
OT TOTPEeOHOCTEH NPaBONPUMEHUTEIBHOW NPAaKTUKU. [JIaBHBIM HampaBlIeHHEM JalbHEeHIIero
Pa3BUTHS BUANUTCS YKPEIUIEHHE MEXaHU3MOB MEXIyHAPOJHOTO COTPYIHUUYECTBA, CO3/1aHUE THOKON
Y TEXHOJIOTMUYECKH aJIallTUPYEMON CUCTEMBI pearupoBaHMs Ha HOBbIE MPECTYIHbIE (OPMBI, a TaKXKe
pacuIpeHye yyacTusi rocy1apcTB B MHOTOCTOPOHHHUX MHCTPYMEHTAX, YKPEIUIIOUUX II100aIbHYIO
0€30I1aCHOCTb KYJIBTYPHOTO HAaCIEeIHUs.

Bo ®panuuun cucrema yroioBHO-NPaBOBOW 3alUTHI KyJIbTYPHOIO HacleAusl BHICTpOEHA Ha
OCHOBaHUU KOMIUIEKCHOTO B3aUMOJEMCTBUSI CIIEMATIBHOIO 3aKOHO/IaTeNbCTBA 00 OXpaHe Hacleaus
U OOLIMX YTOJIOBHO-TIPABOBBIX HOpM. DyHIaMEHTAJIbHBIM IPABOBBIM HHCTPYMEHTOM SIBISETCS
«Kopneke kynprypHOro Hacnemusi» («Code du patrimoine»), B KOTOPOM YCTaHOBJICHBI PEXKHUMBI
OXpaHbl, MPOLENyphl KIaCCU(PHUKAIMU M HMHBEHTapU3alUU OOBEKTOB, MYOIMYHBIX KOJUIEKLUH
HEJBW)KMMOIO U JBWXKMMOIO KYJIbTYpHOro HuMyliectsa. IlapamienbHo 3ToMy JEHCTBYeET
««Yronosubiii Kogekc» (Code penal»), B KOTOpOM mpeayCMOTPEHBI YTOJOBHBIE COCTaBBI,
MPUMEHUMBIE K TIPECTYIUICHUSIM MPOTHB KYyJIbTYPHBIX IIEHHOCTEH — HAlpHMep, YHUYTOXKEHHE,
MOBPEXKICHHE, HEJIETAIbHBIN 000pOT M BBIBO3 MY3€MHBIX KOJUIEKIMH JHMO0 0OBEKTOB C OXpaHHBIM
crarycoM. Takoe ABOHHOE HOPMAaTHMBHOE OCHOBAaHHE IMO3BOJIAET COYETaTh aJMHUHUCTPATUBHO-
MpaBoBble Mephl (KjIaccuuKalMsi, OXpaHHBIM CTaTyc, OrpaHMYEHUss Ha O0OpOT) U YTrOJOBHO-
IIPAaBOBOE pEArnpoOBaHME Ha TSHKKUE MOCATaTeNbCTBA. AHAIN3 MOKAa3bIBAET, YTO UMEHHO COUETaHHE
3THX JBYX KOJEKCOB MOBBIMIACT 3(PPEKTUBHOCTH 3aAIIUTHI, MOCKOJIBKY OXPaHHBIM cTaTyc 0ObeKTa
CTaHOBHTCS OJJHUM U3 KBAUTN(DUIUPYIOIUX IPU3HAKOB, YCUIMBAIOIIUX CAHKIIMK. 3HAaUUMO BeX0il B
pa3BUTHH (HpaHIly3CKOM MPABOBOW CHCTEMBbI OXpaHbl Hacieaus ctana 3akoH Ne 2016-925 ot 7 utons
2016 («LCAP» — Loi «Liberté de création, architecture et patrimoine» (3akon «CBo6oma
TBOPYECTBA, apXUTEKTyphbl W Hacieaus») [3], mpu3BaHHAs MOJEPHU3UPOBATh MOAXOJ K OXpaHE:
3aKOH pa3gpoOui MpeKHUE pa3po3HEHHbIC MPOLEAYpPbI, YCHIMI B3aUMOJCHCTBHE MEXKIY
MHUHHCTEPCTBOM KYJIbTYPbI, IPABOOXPAHUTEIbHBIMU U TAMOXKEHHBIMU OpraHaMH, YTOUHUI PEKUMBI
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OXpaHbl, paCIIMPHUII IPUMEHEHUE NU(POBBIX PEECTPOB M YNPOUMI OXpaHy oOobekToB XX Beka. B
YaCTHOCTH, 3aKOH COACP)KUT IOJIOKEHHS O HOBOM cTaTryce «3HAuyMMbIH OOBEKT KyJIBTYPHOTO
nacneaus», («Site patrimonial remarquabley), 3amene pasaudHBIX 30H 0OXpaHbl, co3aanun Komuccun
HAI[MOHAJILHOTO HACHEeAUsl U apXUTEKTYpbl, a TAaK)K€ YCHJIEHUU OTBETCTBEHHOCTH B OTHOILIEHUU
OXpaHsSeMbIX 00BEKTOB.

Hamnpumep, no nonoxenusm «Yronosubiii Kogexey («Code pénal») 3a yHudroxeHue wim
MOBPEXJICHHE 00bEKTa, MPU3HAHHOTO HCTOPUYECKUM MAaMATHUKOM WM BKIIOUYEHHOTO B OXPAaHHBIN
peectp, MOXeT ObITh mpeaycMoTpeHo 10 10 ner numenuss cBOOOIBI, KpymHbIE MmMTpadsl U
0053aHHOCTbh PECTUTYLIMH WM KOMIIEHCAIIMHA CTOMMOCTH yiiep6a. [IpakTrka moka3bpiBaeT, YTo TaKHUe
BBICOKME CAaHKIIUH BBIMOJHAIOT (PYHKIIMIO CACP)KUBAHUS U JIENAI0T HAKA3aHUE PEaTbHO 3HAUYUMBIM,
0COOCHHO B KOHTEKCTE OPTaHMW30BAHHBIX MPECTYMHBIX CETeH M0 000POTY KyIbTYPHBIX LIEHHOCTEH.
CornacHo uccnenoBanuio, «France’s Penal Code provides for specific incriminations targeting cases
of theft, destruction, defacement or degradation of cultural property».

KitroueBbIM HHCTUTYLIMOHANIBHBIM 3JIeMeHTOM cTaln «LleHTpanpHoe ynpasieHue mo 6opsoe ¢
HEe3aKOHHBIM 000poTOM KyJIbTYpHBIX 1leHHOocTein» («Office central de lutte contre le trafic des biens
culturels (OCBC)»), co3manHBIi Kak CHelHaIM3UpoBaHHOEC moapasaeneaue MBJl ®pannumn,
OTBETCTBEHHOE 32 pacClieIOBaHNE TPAHCTPAHUIHOTO HE3aKOHHOTO 000pOTa KYJIBTYPHBIX IIEHHOCTEH,
KOOP/MHAIMIO C TAMOXKEHHBIMH CITy’)KOaMU, My3esIMA U MEXIyHAPOJIHBIMH MapTHEpaMu. JlaHHBIN
OpTraH UrpaeT HEeHTPAIBHYIO POJIb B MPAKTHKE MPABOOXPAHEHUS: OT IOCYI€OHOTO aHAIM3a U OLEHKU
PHUCKOB /IO OTIEPaTUBHBIX aPECTOB U MEXKTYHAPOIHBIX KOH(UCKAIIUA.

Monens paniry3ckoil mpaBoBOI OXpaHbl Haciaenus 00JalaeT pSaIOM CUIbHBIX CTOPOH. Bo-
MEPBBIX, pa3TpaHUUYCHUE «OOMIMX» HMYIIECTBEHHBIX TMPECTYIUICHUH M KBaJU(DUIMPOBAHHBIX
MPECTYIUICHUH B OTHOIIEHHH OXPaHSIEMBIX OOBEKTOB CO3/1a&T MPABOBYHO SCHOCTh W TOBBIIIAET
MPOTHO3UPYEMOCTh  TpaBompuMeHeHus.  [locsrarenbctBO  Ha ~ OOBIYHOE ~ HMMYIIECTBO
KBaJTM(HUIIMPYETCS] KaK MMYIIECTBEHHOE IMPECTYIUICHHE, TOT/la KaK MOCATaTeIbCTBO Ha OOBEKT C
OXpaHHBIM CTaTYCOM IIOTIAJIAET TI0J] OCOOYI0 OXpaHy — 4YTO MO3BOJsET MU (HEPEHIIUPOBATE MEPHI.
Bo-BTOpBIX, BBICOKHMN MOPOT CAaHKUMKA W 00A3aTEIbHOCTh ONACHBIX KBaTM(UKALUN YCHIUBAIOT
(bakTop CcIOepKMBaHUA: TOTEHIMAIbHbIE HAPYIIUTENU YYHUTHIBAIOT HE TOJIBKO BEPOSTHOCTH
yrOJIOBHOTO  TpECIENOBaHMs, HO W  3HAYUMOCTh  CaHKIUH. B-TpeThux,  Hamuyue
cnenuanuzupoBanHoro noapasaenenus (OCBC), MexayHapoIHBIX CBsI3€H, aHATUTUKH apT-phIHKA U
TaMOXXEHHOTO KOHTPOJISL CO3aéT MHTETPUPOBAHHYIO CUCTEMY pPearupoBaHHUs — OT BBISBICHUS 110
paccieoBaHus U KOH(GUCKALUK.

OpHaKO MOJIENTb IMEET U CBOM YSI3BUMOCTH. BO-TIepBEIX, J0Ka3aTeIbCTBO OXPAHHOTO CTAaTyCca
00BEKTa M MPUINHHO-CIICJACTBEHHON CBS3H MEXIY MOBPEXKICHHEM W MMEHHO CTaTyCOM OCTa&TCs
ciokHBIM. [IpokypaType W CIEACTBUIO HEPEOKO MPUXOAMUTCS IOKa3bIBaTh, YTO MMEHHO JaHHOE
MMYIIECTBO OBLIO BKJIFOUEHO B PEECTP, YTO €TI0 MOBPEkKACHUE MOINAAAET 0] KBAIU(UKALUIO, U YTO
aKT TIOBPEIMJI «OXPaHSEMOCTb» B 3HAYUTENHHOW Mepe. Takas JONMONHHUTENbHAS Harpyska
3aTpyIHSIET TMPUMEHEHHE KBATH(PUIMPOBAHHBIX COCTABOB 10 OTHOIICHHIO K KPYITHOMY
HEMpPO3pavYHOMY PHIHKY. BO-BTOpBIX, 3()()eKTHBHOCTh OXpaHbl 3aBUCUT OT TECHOM KOOpPIAMHALUH C
My3eHHBIMH ¥ TAMOXXCHHBIMU peecTpamMu, MUGPOBBIMHU KaTajoraMu U MEXIyHapOIHBIMU 0azaMu
naHHbIX. Eciu peecTp He 00HOBJIEH, TMOO YYAaCTHUKOB PhIHKA HET B CHCTEME MOHUTOPUHTA, OCTAETCS
«mpobem» B 3alIUTe W BO3MOXKHOCTBIO 3J0ymoTpebsieHuii. Hampumep, oOBEKTHl M3 KaTeropuu
«JIBJKUMBIX)» YacTO MEPEeMEIIAlOTCsl 4epe3 LEMOYKH IMOCPEIHUKOB U 0e3 CKOOPAWHHPOBAHHOMN
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LCIMOYKH OTCJIC)KUBAHUA BO3HUKACT PUCK YyXOJa OT OTBCTCTBCHHOCTH. KpOMe TOro, pacryuasd

nudpoBU3aIUs apT-phIHKA — OHJIAHH-ayKIHOHBI, KpuntoBamioTel, NFT (HeB3anMo3ameHsieMbIii
TOKEH) — CTaBUT HOBBIE BBI30BBI, Ha KOTOpPHIE 3aKOHOAATEILCTBO M MPAKTHKA PEarupyroTr C
3a71€PIKKOH.

BaxHo Takke OTMETHTh, YTO MacImiTad MEXIyHapOIHBIX CeTel HE3aKOHHOro o0opoTa
TpebyeT HEe MPOCTO HAIMOHAIBHBIX Mep, HO aktuBHOU Koomepaiun: OCBC («IlenTpanbHoe
yrnpaBieHue 1mo OopbOe ¢ HE3aKOHHBIM OOOpPOTOM KYJIBTYpHBIX LEHHOCTEW)»), KaK WU ApYyTHe
npoUIMPOBaHHBIE OPTaHbl, yYaCTBYET B TPAHCTPAHUYHBIX OIEPALUAX COBMECTHO ¢ MIHTEpIIonoM 1
tamMoxHel. OHaKo YypOBEHb MEKAYHApOIHOW WMHTETpaluy emé He BCerja Ha OJHOM YpPOBHE C
OTNIEPAaTUBHOW TPECTYNHOCTHIO, KOTOpas HCIOJIb3yeT THOpUAHBIE cXeMbl. Kpome TOro, phIHOK
KyJIBTYPHBIX IIeHHOCTeH BO DpaHIMM MO-TIPEKHEMY YacTHYHO (YHKIHMOHUPYET B modycdepe
PETYJIMPOBAHMS: JWIEPHI, ayKIMOHHBIE JOMa M YacTHBIE KOJUIEKIIMOHEPHI HE BCET/a IOJHOCTHIO
BCTPAMBAIOTCSI B CHUCTEMBl «KOMIUIACHC» M O0S3aTEIbHOW OCMOTPHTEIBHOCTH (fopuouyeckast
akcnepmuza) [4]. B stom cmbicnie @paHuums, XOTs W 00JagaeT MOIIHBIM 3aKOHOAATEIbHBIM H
MHCTUTYLUMOHAJIBHBIM  (YHJAAMEHTOM, CTaJKUBAeTCs C  HEOOXOAMMOCTBIO  JaJIbHEHIIEro
COBEPIICHCTBOBAHMSI MPAKTUKH MPEBEHIIUH, PACIIMPEHHUS MUPPOBBIX WHCTPYMEHTOB U YCHIICHUS
OTBETCTBEHHOCTH YYaCTHUKOB apT-pPHIHKA.

Taxum o6pa3oM, GpaHIy3cKast MOJIENb YTOJIOBHO-TIPABOBOM OXpaHbI KYJIbTYPHOTO HACIEIHUS
npencraBiser  co0oil  cOalaHCHPOBAHHOE  COYETAHWE HOPMATUBHOTO  PETYJIUPOBAaHHUS U
[IPAaBOOXPAHUTEIBHOM CTPYKTYpBl: OHa cOdYeTaeT aJMUHHCTpaTuBHble MexaHu3Mmbl (Konekc
KyJIbTYpHOT'O Hacleaus, KiacCu(uKalus, peecTpbl) U yroJIOBHO-IIPAaBOBbIE CAaHKIUM (YTOJIOBHBIN
KOJIEKC, KBaJM(HUIMPOBAHHBIE COCTaBbl) IUIIOC MHCTUTYyIMOHANbHbIE Mepbl (OCBC). Ilpu stom
MOJIeNIb OCTa€Tcs OUHAMUYHOM M TpeOyeT MOCTOSHHOW ajanTaluM — Kak K HOBBIM (opmam
MPECTYIUIEHUH, TaK U K U3MEHSIOUIEMYCSl pbIHKY UCKyCCTBa U IIU(PoBOii cpene. DpaHIy3CKUil ONBIT
MOKa3bIBAET, YTO 3aKOHOAATENBCTBO WM MPAKTHUKA, BBICTPOCHHBIE C YYETOM OXpPaHHOTO CTaTyca
O00BEKTOB, BBICOKOW KBATH(PHUKAIMNU COCTABOB M MEXIYHAPOJHOW KOOMEpAIH, MOTYT CITy>KHTb
OPUEHTUPOM ISl JIPYTHX IOPUCAMKIMKA, OJHAKO UX d((HEKTUBHOCTh 3aBUCHUT OT peanuit
MOHHUTOPHHIA, SKCIIEPTU3bI, JOCTYNA K HU(POBBIM peecTpaM M MEXyHApOJHON UHTErpaIuH.

B T'epmanuu cucrema oOXpaHbl KyJbTYpHOIO HacjeIusi 4epe3 YroJOBHOE U
aJIMUHUCTPATUBHOE MPaBO MOJYYHJIa KOMIUIEKCHOE 3aKOHOJATelbHOE O(QOpPMIICHHE TMOCPEICTBOM
«3akoH O 3ammTe KyJIbTYpHBIX ULeHHocTei» (Gesetz zum  Schutz  von  Kulturgut
(Kulturgutschutzgesetz — KGSG, manee KGSG), BctymuBiero B cuiny 6 asrycra 2016 r. DtoT
HOPMATHBHBIA aKT OOBETUHHI pa3pO3HEHHBIC TIOJOKEHHUsS, paHee pa3OpOCaHHBIE MO Pa3THYHBIM
3aKOHAM ¥ BEJOMCTBEHHBIM pErJIaMEeHTaM B €IUHYI0 paMKy, OXBATHIBAIOIIYIO 3allUTy
HAIIMOHAJIFHOTO KYJIBTYPHOTO OCTOSIHUS, PETYJIMPOBaHHUE HMMIIOpPTAa M OSKCIOpPTa KYJIBTYPHBIX
LIEHHOCTEW, pa3MelleHHe HUX Ha pPbIHKE, BO3BPAT HE3aKOHHO TNEpEeMENIEHHBIX OOBEKTOB U
KOOIIEPALIMIO TPaBOOXpaHUTeNbHBIX OpraHoB. KGSG conepkuT 4éTKre MoI0KEeHHs 10 PETUCTPpaIuy
«HAIIMOHAIBHOTO KYJBTYpHOTO noctosiHus» (Abschnitt 2), auieH3upoBaHuo KCIOPTa U UMIIOPTAa,
IpoIelypaM TaMOKEHHOT'O KOHTPOJIS M 00sI3aHHOCTH JIMII, BEAYIIUX KOMMEPUYECKYIO ESTeTbHOCTh
¢ KyabTypHbIME TIeHHOCTsMU (due diligence) [5].

OnHOM W3 KIIOYEBBIX YEPT HEMEIKOW MOJENU SBIAETCS TpPU3HAHWE M 3allldTa TakK
HA3bIBAEMOr0 «HAI[MOHAILHOTO KYyJIbTYpHOro wumyinectsa» (national cultural property) —
IBWKUMBIX OOBEKTOB, 3HAYMMBIX JUIS KYJIbTYpHOH HICHTUYHOCTH |epMaHuM, BHECEHHBIX B
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COOTBETCTBYIOLIMI peecTp 3eMelb («Lander») mo kpurepusiM 3HAYMMOCTH U PUCKA JJISI KYJIBTYPHOT'O
Hacnenus. IlonoOHoe npu3HaHME CO3MAET AOINOJHUTENbHBIA OXpaHHBIM CIIOH: Ha IIPEIMETHI,
BKJIIOUEHHBIE B JTAaHHBIH PEECTp, PAaCIPOCTPAHSAIOTCS YCHIICHHBIE TPeOOBaHMS K JIMIICH3WPOBAHUIO
BBIBO3a, 3alpeT Ha HMMIOPT Oe3 HaIeKalled MOKyMEHTAllMM M OOS3aHHOCTh HaJUIeXkalien
OCMOTPHUTEIBHOCTH CO CTOPOHBI YYaCTHHKOB pBIHKA. Takum o00pa3oMm, 3amyra KyJIbTypHOTO
HacJequsl BBIXOJUT 3a PAaMKH HPOCTO HMYIIECTBEHHOW OXpaHbl M INPHOOpETaeT CHeuupuKy
YTOJIOBHO-TIPAaBOBOTO pearupoBaHusl.

C Touku 3penus sxcnopra, KGSG ycranaBnmMBaeT JMIEH3UOHHBIA PEXUM: HApUMED, IS
IKCIIOPTA MPEIMETOB, 3aPETHCTPUPOBAHHBIX KaK KYJIbTYPHOE HMYIIECTBO HAIIMOHATIBHOTO 3HAYCHHSI,
Tpebyercs monydeHue JuieH3ud. OMHOBPEMEHHO 3aKOH BBOJIMT 3aIllpeT Ha UMIIOPT KYyJbTYPHBIX
[ICHHOCTEH, BRIBE3EHHBIX HE3aKOHHO U3 CTPAHbI TPOMCX0XKICHHUS U IIPELyCMaTPUBALCT 003aTEIILCTBO
J0Ka3aTeIbCTBA 3aKOHHOCTH BBIBO3a KOJUICKIIMH U3 CTPAaHBI-ICTOYHHKA ITPH BBO3E B [ 'epmanuto. Otu
MOJIOKEHHSI PeaT3yI0T MEXIyHapoaHble cranaaptel, npexae Bcero UNESCO Convention 1970,
TpeOyIoIue OT TrOCYAapCTB-YYaCTHHKOB IPECCYCHUs HE3aKOHHOTO MNEepeMEeNICHUs] KyJIbTYPHBIX
LIEHHOCTEHN.

CerMeHT KOMMEPUYECKOW JICATENIbHOCTH C KYJIBTYPHBIMH ILIEHHOCTSMH JIOTOJHUTEIBHO
perymupyercss TpeboBanmsmu due diligence. Tak, Pasmen 41-44 KGSG ycraHaBiuBaroT
0053aHHOCTh JIMII, Pa3MEIIAIOUINX KYyJIbTYPHOE MMYIIECTBO Ha PBIHKE, MPOBEPATH JIETaJbHOCTh
MIPOUCXOXKACHHUS, COCTOSIHAE 3aKOHOJATEIhCTBA CTPAHBI-UCTOYHHKA, HAJMUUE JIMLIEH3NH, a TaKXKe
BECTH JIOKYMEHTAIIMIO M COXPaHATh e€ B TedeHue 30 jer. DTo mpeBpaliaeT y4aCTHUKOB PhIHKA —
IHJIEPOB, rajiepeid, ayKIIMOHHBIX JOMOB — U3 TTACCHBHBIX CYOBEKTOB B aKTUBHBIX «KOHTPOJIEPOBY»
MPOHUCXOXKICHUS M JIETaJbHOCTH OOBEKTOB. [IpaKkTHKa MOKa3bIBaeT, YTO UMEHHO TaKOW 3JIEMEHT
compliance ycunuBaeT UPEBEHTHUBHBIH 3((PEKT YroJIOBHONO W aIMHHHCTPATUBHOTO PEXHMA,
MOCKOJIBKY TOBBIIIAET TPO3PAYHOCTh OMNEpaAIii W CHW)KAaeT PUCK 000poTa HENeraJbHOro
KyJIbTYPHOT'O HMYIIECTBA.

[lmrockl aHHOM MOJENM OYEBUAHBL. BO-TIEpBBIX, WHTEIPHUPOBAHHOCTH PETyIUPOBAHUS:
IKCIOPT-UMIIOPT, PHIHOK, PETHCTPAIMS U OTBETCTBEHHOCTh COOPaHBbI B OJTHOM 3aKOHOJATEIbCTBE,
YTO YNPOIIAeT NPUMEHEHHE M CHIKAaeT (parMeHTapHOCTh. BoO-BTOPBIX, MPO3payHOCTH JUIS
YYaCTHHKOB DPBIHKA: YETKHE TpaBHJIA, OTKPBITHIE MOPTAJbl, MOHATHBIC JIMIICH3UU M ITyOIHUKaIHs
peecTpoB  CHOCOOCTBYIOT — (POPMHUPOBAHUIO  KYJIBTYphl  3aKOHOIMOCIYIIHOTO  OOpamieHus ¢
KyJIbTYPHBIMHU IICHHOCTSIMU. B-TpeThux, mpoBeaeHue npodunaktuku mocpenacrsom due diligence
MO3BOJISICT HE TOJILKO PEarupoBaTh HA HAPYIICHUS, HO M TMPEIOTBPAIIATh UX, CHIDKAs Harpy3Ky Ha
YTOJIOBHO-TIPABOBYIO ~cHcTeMy. HakoHer, MeXaHu3M BO3BpaTa KYJbTYPHBIX OOBEKTOB U
COTPY/ZIHUYECTBA C 3apyOeKHBIMH TOCYJapCTBaMHU JOINYCKAeT PEATN3alUI0 PECTUTYIIHOHHBIX
00513aTEIBCTB U YKPEIUSIET MEXKTyHAPOIHBIE CBSI3H [6].

OnHako ecTh W BBI3OBBI, 3aciy)KHMBAIOIIME BHUMaHUs. [Ipornenypsl JHIIEH3UHPOBAHHUS H
pETHCTpallM JIOCTATOYHO CIIOKHBI M aJIMUHHCTPAaTHBHO PECYpCO3aTPaTHBI, YTO CO3MaéT PHCK
Cy)KeHHsI JTOOPOCOBECTHOW TOPTOBIM AHTUKBAPUATOM M KYJIBTYPHBIM HMYIIECTBOM. YUYaCTHUKHU
pPBIHKa OTMEYAIOT, YTO «TSDKEIIOBECHOCTB» IMPOIEIYP MOXKET OTTOJKHYTh Mallble Taleped HIIH
IHUJICPOB, HE TOTOBBIX K JJIMTEILHBIM M 3aTPaTHBIM Tpouexypam. Takke ecTh pUCK, 4TO 0e3
UQPOBH3AMKA W B3aWMHOTO TPU3HAHUS PEECTPOB MEXIY CTPAaHAMHU-TOPTOBBIMH MAapPTHEPAMH
MEXaHU3MBl MOTYT TepsSTh 3(PPEKTUBHOCTH: €CIU CTPAHOM-UCXOJHUKOM HE BEAETCS IMPOTOKOI
MPOMCXOXKACHUS WM HE MyOJMKYIOTCS peecTphbl, To Hemenkuii pexxum due diligence moxer
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OKa3aTbCs BBINOJIHEH (hopMalibHO, HO HE (akThuecku. Kpome Toro, rimobanbHbId OHIAWH-PBIHOK
MCKYCCTBA U pacTymias poib kpunro-tuiatdhopm, NFT (HeB3anmo3aMeHsieMbIii TOKEH) i aHOHUMHBIX
CIIEJIOK CO3/Ial0T HOBBIE 30HBI PUCKA, HA KOTOPBIC 3aKOHOAATENILCTBO MOKA pearupyer MeAeHHee,
YeM TPaHCHALMOHAJIbHBIE IPECTYIHbIE IPYIIIIbI.

C yuéTtoM 3TuxX 00CTOATENbCTB HEMELKAas MOJIENIb MOYKET pacCMaTpUBATHCS KaK OJHA U3
Hau0oJiee NMEepPCIeKTUBHBIX CPEIU CPAaBHUTEIbHO-TIPABOBBIX CHCTEM, ITOCKOJIbKY OHa KOMOMHHPYET
KaJpOBO€, MHCTUTYIIMOHAJILHOE U MpaBoBoe ycuiieHue. Tem He MeHee e€ 3 PeKTUBHOCTH 3aBUCHUT OT
TOTO, HACKOJBKO YCIIENIHO OHA WHTErPUPYETCS C aIMUHHCTPATUBHBIMU U TaMO>KEHHBIMU
MHCTPYMEHTaMH, OOydYeHHEeM JKCIEpTOB, LU(POBBIMH PETUCTPAMH M  MEXKAYHApPOIHBIM
COTPYJIHUYECTBOM. B yacTHOCTH, BaXKeH ajbHEHIINI AT K IPU3HAHUIO B3AUMHBIX PEECTPOB MEXKY
CTpaHaMH, CHM)KEHHUIO aJIMUHUCTPATUBHBIX OaphepoB A JOOPOCOBECTHBIX YYaCTHUKOB PbIHKA U
YCKOPEHHUIO MPOLEeyphl JIULEH3UPOBAHMS O3 MOTEpU CTENCHU 3aLIUTHI.

B pestome, 3akoHomarenbctBO ['epmaHuM B 00JIaCTM  yroJIOBHO-IIPABOBOM  OXpaHbI
KyJbTYpHOI'O Haclleius HEe OrPAaHUYMBACTCA JIMIIb CAHKIMAMU: OHO IPEJACTaBiIsAeT COOOH
KOMIUIEKCHYIO CHUCTEMY, BKJIIOYAIOIIYI0 3KCIOPTHO-UMIIOPTHBIE KOHTPOJIM, TpeOOBaHUS K
yuactHUKaM peiHka (due diligence) u yroioBHy OTBETCTBEHHOCTh 3a HapylieHus. Takas cucrema
BCTPOEHA B MEXAYHApOJHbIE CTaHAApPThl U ONUPACTCSI HA COBPEMEHHYIO WHCTUTYLHOHAJIBHYIO
UHPPACTPyKTYpy. VIMEHHO KOMIUIEKCHOCTh, a HE HCKIIOYHMTEIBHO KapaTelbHbIE MEpHI, JejacT
MO/ICJIb YCTOMYMBOM U aganTUBHOM K BhI3oBaM XXI Beka.

Typenkas Moaenb oXpaHbl KyJIbTypPHOTO HaclaeInsl M3HA4aJIbHO onupaeTcs Ha 3akoH Ne 2863
ot 21 Urons 1983 («3akoH 0 cCOXpaHEHUU KYJIbTYPHOTO U NMPUPOTHOTO HACIEIUS») U MHOXKECTBO
MOCJIEAYIOINX HOPMAaTUBHBIX aKTOB M IOJ3aKOHHBIX PETJIAMEHTOB, NPU3BAHHBIX DPETYJINPOBATH
apXeoJIOTHYECKYIO JeSTebHOCTh, 000OPOT ABMKUMBIX M HEIBHKMMBIX KYJIbTYPHBIX LIEHHOCTEH, a
TaK)K€ SKCIIOPTHO-UMIIOPTHBIE ONEpaAIli U OTBETCTBEHHOCTb 32 HAPYILIEHUE OXPAHHOTO pexxumMa [7].
3akon Ne 2863 oxBaThiBaeT Kak JBWIKHMEIC, TaK M HEJIBHKHMBIC OOBEKTHI, OTHOCSIIHECT K
HCTOPUYECKUM MEPUOJAaM U 3aCIy>KMBAIOIIUE 3aIIUTHI KaK C KyJIbTYPHOMH, TaK U C HAYYHOH TOYKHU
3penus. OH yCTaHABIMBAET MIMPOKUH MEpPEYEHb TOJITHOMOUYUN OPraHOB I'OCY/IaPCTBEHHOM BJIACTU —
IIpEeKAE BCcero MMHHCTEpPCTBA KyJIbTypbl W Typu3Ma M pervoHanbHbIX (COBETOB IO OXpaHe
KyJIbTYpHBIX U pupoaHbix nennocteit (Kultlr ve Tabiat Varliklarint Koruma Bolge Kurullart) — u
npeaycMaTpuBaeT 00s3aTeNbHYI0 PErucTpalfio, WHBEHTAPU3AIMI0 U  OXpaHy OOBEKTOB,
MOJJIEKALUX 3ALIUTE 110 3aKOHY.

C TOYKM 3peHHs YTOJOBHO-IIPABOBOM pEaKIMU KIIIOUEBbIe HOPMBI BKJIIOYAIOT 3alpeT Ha
HECaHKLMOHUPOBAHHBIE apXEO0JOTMUYECKHE PACKOIKH, HEIEKIapupOBaHHWE HAaXOJOK, HE3aKOHHBIN
BBIBO3 KYJIBTYPHBIX IIEHHOCTEH, MOIETKY JOKYMEHTOB 00 UX MPOUCXOK/IEHUH, a TAKXKe yJacTHe B
OpPraHM30BAHHBIX MPECTYMHBIX TpyINax, 3aHUMAIOMMXCA O0OOPOTOM U TPAHCHOPTUPOBKOMN
KyJIbTypHBIX LeHHocTe. Hampumep, 3akon Ne 2863 mpenycMaTpuBaeT, dYTO JHOObIE
«BMEIIATENIbCTBA» (CTPOUTENILCTBO, 3BYKOBBIE PAaOOThHI, YAaCTHUHBIC WIIU IOJHBIE pa3pyLICHUs,
packonku) 0e3 paspelieHus SBIAIOTCS HE3aKOHHBIMU. YTOJIOBHBIM Kkojekc Typruum [8] B
COBOKYNTHOCTH C YKa3aHHbIM 3aKOHOM IIpelyCMaTpUBaeT CaHKIMM 3a yIiepd WM yTpary
OXpaHSEMBbIX OOBEKTOB: MOPOIl BCTPEUAIOTCS pealibHbIe YTOJIOBHBIE Jiela O KPYHHOM pa3Mepe
yiiep0a u KoH(puCKanuu.

Ocobast 3HaYMMOCTh MOJenu Typruu oOBsicHsAETCA €€ reorpaduvecKuM IOJOKEHUEM U
UCTOPUUYECKHM HACJIEUEM: CTpaHa pacrojaraeTcs Ha MepeceyeHnn PEeBHUX HUBMWIN3ALUN (XETTHI,
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(GpUrHiLbl, JUKUALBI, SJUTMHACTHYECKUE, PHUMCKHE, BU3AHTHHCKHAE, OCMAaHCKHE) M SBISCTCA
MCTOYHUKOM  3HAUUTEIBHOTO  O00bEMA  apXCOJOTMYECKHX  HAXOJOK, HMHTEPECHBIX A
MEX/YHApPOAHOTO PbIHKA. DTO UCTOPUUYECKH CO3/1AI0 «apXEOJIOTNYECKYI0» KPUMHUHOI€HHYIO 30HY:
HeJIerajJbHble PACKOIIKU U BBIBO3 IIPEIMETOB KYJIbTYpPhl UEPE3 CI0KHYIO CE€Th IOCPETHUKOB COBITA.
ITosToMy yrojoBHO-IIpaBOBble HOpMbI TypLuM TECHO CBSI3aHbl C MEpaMU IperyNpexXICHHUS,
MOHHUTOPUHIA, JIMLIEH3UPOBAHUS U MEXIYHAPOAHOIO COTPYIHUYECTBA IO PECTUTYLIUH KYJIbTYPHBIX
LIEHHOCTEHN.

Cpenu CHUIBHBIX CTOPOH TYpPEIKOW NPaBOBOW MOJIETH MOXKHO BBIICIUTH: HAJIUYNE
CIEMAIBHBIX COCTABOB, OPUEHTHPOBAHHBIX HA apXEOJOTHYECKUE IPABOHAPYIICHNUS U HE3aKOHHBIN
BBIBO3; IEHTPAIM30BAHHOE YIPABJICHUE OXPAHOH KyJIbTypHOTO Hacienus uepe3 MHUHKYIbTYpy U
TYpPHU3M U COOTBETCTBYIOLINE PETUOHAIBHBIE COBETHI, YTO MO3BOJISIET KOOPAMHUPOBATh JEHCTBUSA 1O
IPEJOTBPALLICHUIO M IPECEUeHUIO HapylleHWH; 4YéTKoe 3akKkpelyieHHue ToCylapCTBEHHON
COOCTBEHHOCTH Ha KYJIbTYPHbIE IEHHOCTH U 3aIlIpeT Ha UX CBOOOHYIO MPOJIAXY 3a IPEeIIbl CTPaHbl
0e3 pa3pelieHus], YTO CHIXKAaeT BO3MOKHOCTh X Jerajin3aluy 3a rpanuueit [9]. Hanpumep, cratbs 6
3axona Ne 2863 cpa3y ycTaHaBIMBAET, YTO BCE JBUKUMbIEC U HEJIBUKHUMbBIE KYJIbTYPHbIE LIEHHOCTH,
TpeOyIoIe OXpaHbl, HAXOAATCS MO 3alUTOIN rocy1apCTBa.

Tem He MeHee Monenb TypuMM CTaJKUBAeTCs C CEPbE3HBIMH BBI30BaMHU. Bo-TepBEIX,
npobiemMa «4EPHOrO KOMATEeIbCTBa» OCTAETCA aKTYalIbHOM: MacTaOHBIC HEJIETaJbHBIE PACKOIKU
0c0o0EHHO Ha rpaHUIaX WU B OTHAIEHHBIX pailoHaX, IIe KOHTPOJIb cliabee U TOCTYM K KYJIbTYPHBIM
LEHHOCTSIM Ipole. JIMHHbBIe ITpaHMIIbl, KaK CyXOIyTHbIE, TAK U MOPCKHUE, CIOCOOCTBYIOT BBIBO3Y
IIPEIMETOB Yepe3 cepble cXxeMbl. Bo-BTOpBIX, BHYTpPEHHHMI PBIHOK CYBEHUPOB M aHTHKBapuaTa —
3HAa4YMTENbHAs 30HA PUCKA: MACCOBOE MPOU3BOICTBO «apXEOJOTHUYECKUX CYBEHUPOBY, HEJETAIbHOE
CMELICHHE JIeTaIbHBIX M HENEeTalbHbIX OOBEKTOB, TPYIHOCTH OTICIEHUS KYyJIbTYyphl OT
KOMMEpYECKOTO TOBapa. B-TpeTbux, HeCMOTps Ha HaJMYWe HOPMATHBOB, peanu3anus ObIBaeT
3aTpyZlHEHA W3-3a OTPAaHWYEHHBIX PECYpCOB, HEAOCTAaTKa OJKCIEPTHU3bl, (PparMeHTapHOTrO
MOHHUTOPHHIA U c1ab0i UPPOBOI TPaCCUPOBKU ABMKEHUS LIEHHOCTEH.

B ananuTHYecKoM IUTaHE MOXHO OTMETHTh, 4yTO Typums mpeojoiiena CTaauio (HUKCcAuu
OXpaHHBIX MMYILECTBEHHBIX HOPM U MeEpeluia K YCUICHUIO YTOJOBHOM OTBETCTBEHHOCTH, OJIHAKO
3Ta OTBETCTBEHHOCTH €lI¢ He BCEr/ja MHTErPUPOBaHa B MOTHOIICHHBI cCOMpliance-pexum Ha peIHKe
uckyccrBa. Hanpumep, aunepsl 1 ayKIIMOHHBIE I0Ma HE BCEr/ia 00s3aHbl MPOBOJIUTH JETATbHYIO
MIPOBEPKY NMPOUCXOXKICHUS MPEAMETOB, KaK 3TO MPETyCMOTPEHO B HEKOTOPBIX 3aI1aTHOEBPONEHCKIX
cTpaHax. JTO co3MaéT «y3KOe MECTO» IPEBEHIIMU: IMPaBOOXpAaHEHHUE JCHCTBYET TOT/a, KOrna
HapyllIeHHe YK€ MPOW30III0, a HE Ha dTame mpeaynpexacHus. Kpome Toro, MexmyHapogHOe
COTPY/ZIHUYECTBO TIO0 PECTUTYLUH KYJIbTYpHBIX IIEeHHOCTeH Typumell akTUBHO pa3BHUBaeTCs, HO
ocTaéTcsl 3aBUCUMBIM OT HAJTMYUs OOIIMX PEecTPOB, JOCTYIA K PhIHKaM Ha3HAUCHUsSI ¥ OT CTHMYJIOB
rocyJapcTBa K BO3BpaTy LIEHHOCTEH.

B ycnoBusx um¢ppoBoil TpaHcopmamuu apT-pelHKa U [VI0OAIM3alMKd  TOPTOBIU
KyJbTYpHBIMU LIEHHOCTSIMU TOSIBJISIFOTCS. HOBBIE 331a4M JJIs Typerkoi Moaenu. OHnaitH-Toprosis,
AHOHUMHBIE CIENKU, UCIOJIb30BAaHUE KPUNTOBATIOT U LU(POBBIX miaargopmM — Bc€ 3T0 Tpedyer
OOHOBJICHUS HOPMATHBHOM 0asbl, pa3pabOTKU HUGPPOBBIX PEECTPOB KYJIBTYPHBIX IIEHHOCTEH M
YCUJICHHSI TAMOXKEHHOT'O U IIPAaBOOXPAHUTEIBHOTO MOHUTOpUHTra. Kpome Toro, BaKHBIM CTaHOBUTCS
COTPYAHUYECTBO C MEXTyHApOIHBIMU TpodrisHbIMU opranuzaiusyvu (kak UNESCO u Interpol) u
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BHEJIPEHHME CTaHIapTU3UPOBaHHBIX mpoueayp due diligence u ceprudukaiuu MPOUCXOXKICHHUS HA
HAIlMOHAJILHOM YPOBHE.

Uro kacaercs nepcreKkTuB, To TypIun BHITOJHO MPOA0IKATh YCUIICHHE YTOJIOBHO-TIPABOBBIX
COCTAaBOB M MX NPUMEHEHHUE, PACIIUpPITh OTBETCTBEHHOCTb IOPUAMYECKUX JIUI U MOCPEIHUKOB,
aKTUBHEE BHEIPSTH IHU(PPOBbIE CHCTEMbl OTCICKHUBAHHUS OOBEKTOB, CO3/1aBaTh IMyOIUYHBIE U
MpO3payHble PEECTPhl KYJIbTYPHBIX IIEHHOCTEH W BBICTPAMBATh MEXKIyHApOJHbIE COTJIAICHUS O
BO3Bpare C YETKUMHU 00s3aTENBCTBAMU W MEXaHU3MaMH MCIONHEHMA. braromaps mcTopuyeckon
poJIM CTpaHbl KaK MCTOYHUKA KYJIBTYPHBIX LIEHHOCTEH BHEAPEHHE 3THUX MEP HE TOJIBKO YKPENUT
OXpaHy HALlMOHAJIBHOI'O HACIEAMSI, HO U YCUJIUT MEXIyHapOAHbIA UMHK TypLuu Kak aKTUBHOTO
napTHEpa B I100aIbHOHN 3aIIUTE KYJIBTYPHOTO HACIIEINS.

B 3akiroueHne MOXKHO OTMETHTb, YTO TypelKas MOJENb YTOJOBHO-TIPABOBOI OXpaHBI
KyJIbTYPHOTO HacleAus OObeIUHSET CUJIbHBIE HOPMATHUBHBIC MOJIOKEHHUS, JKECTKHUE 3alpeThl Ha
HE3aKOHHYIO apXEOJOTUYECKYIO JIEATEIbHOCTh U BBIBO3 LIEHHOCTEH, IEHTPATU30BAHHBIE HHCTUTYTHI
yIOpaBlIeHUS U aKTUBHYIO MO3UIUIO0 Ha MEXAyHapoAHOW apeHe. OIHAKO AJI MOJHOTO PACKPBITHS
MOTEHIMAJa TOM MOJenu HeoOXoauMa JalbHeHIass HHCTUTYLMOHAIN3ALNs TPEBEHTUBHBIX Mep,
U pOBU3AIS MOHUTOPUHTA U YCHJICHHE POJIM PhIHKA HCKYCCTBA B COOJIFOJICHHH 00S3aTENILCTB 1O
IIPOUCXOXKACHUIO. B CpaBHHUTENBHO-IPABOBOM pakypce TypLus NMpEeACTaBISIET NHTEPECHBIM KEcC:
CTpaHa-UCTOYHMK, BBIHY)KJIEHHAsl COYETAaTh apXEOJIOTMYECKYI0 OXpaHy C YIrOJOBHO-IIPaBOBOM
OTBETCTBEHHOCTHIO U MEKITYHAPOAHON PECTUTYLIUECH.

B BenukoOpuTaHuy KIHOUEBBIM 3aKOHOJATEIbHBIM akTOM ctan Omnepaius ¢ KyJIbTypHbIMU
nennoctssmu  (Dealing in Cultural Objects (Offences)) Akt 2003, KOTOpbBIi yCTaHaBIWBAeT
YrOJIOBHYIO OTBETCTBEHHOCTh 3a NpUOOpETEeHHE, paclopsHKeHHWe, HUMIOPT WM  3KCIOPT
«3ansTHaHHBIXY (tainted) KyJIbTYpHBIX OOBEKTOB, €CIU JIUIO 3HAIO WM JAO0JDKHO OBLIO 3HATH 00 MX
He3aKOHHOM IpoucxoxaeHuu [10]. ITo aromy 3akOHY «KyJbTypHBIM OOBEKTOM) CUUTAETCS IPEIMET
HCTOPUYECKOr0, apPXUTEKTYpHOTO WJIM  apXEOoJOTMYECKOro HHTEpeca, a OH CUMTaeTcs
«apecTOBaHHBII» TOrAa, KOrjaa ObLI yAaJ€H WIM PACKOIAaH C MECTa, OXPaHIEMOI0 3aKOHOM, U 3TO
yAaleHue WM PacKOIlKa COCTaBIISJIM IpaBOHAapyllleHuWe (Jaxe eciad 3a  I[peaeliaMu
Benuko6putanun). OTBETCTBEHHOCTD 10 aKTY BKIIFOYAET JI0 CEMH JIET JIMIIEHUs CBOOO b MITH IITpad
— 4YTO TNOMYEPKHUBAET CEPbE3HOCTh HaMepeHus 3akoHojarensd. IlomMumMo »3TOro 3akoHa,
BenukoOpuTanus T0MOIHMIA 3aKOHOAATENBCTBO TOJI0KEHUSIMH O 3alPELICHUH BBO3a KYJIbTYPHBIX
LIEHHOCTEH, HE3aKOHHO BBIBE3E€HHBIX U3 CTPaH-OKKYNAHTOB B YAaCTHOCTH, IIOCPEACTBOM
«Kynprypusie nennoctu (Boopyxkennsie xkodauktei)» (Cultural Property (Armed Conflicts) Akt
2017. B COBOKYNHOCTH 3TO CO31a€T YrOJIOBHO-IIPABOBYKO PaMKy, OPHUEHTHPOBAHHYIO Ha PBIHOK
HCKYCCTBa, IUJIEPOB U ayKIMOHHbIE JOMA, U TPEOYET OT yYaCTHUKOB PhIHKA COOJIIOICHUS TPUHIIUIIOB
JOJKHOM OCMOTPUTENBHOCTH (Provenance, mpoBepka MpOuCXOXKACHUS).

Monens BenukoOpuTaHuM MpUBIEKAET BHUMAaHUE CMEIIEHUEM aKIIEHTa C MCKIIOYUTEIbHO
«HMCTOYHUKOBBIX» CTPaH Ha «IPUEMHYIO» IOPUCIUKIUIO: 3aKOHOJATEIbCTBO HAMPABIEHO HE TOJIBKO
Ha CTPaHbI-UCTOYHHUKH, HO U Ha Teppuroputo CoenquHéHHOro KoponescTsa kak MECTO TOPIOBIIN WU
TpaHc(hopMalMM  KyJIbTypHBIX 00BEKTOB. HecMOTpss OTHOCHUTENBHYIO PEIKOCTh YCHEUIHBIX
YTOJIOBHBIX MpeciieIoBaHuH (0Ha U3 MyOnMKaluil yKa3bIBaeT, YTO C MOMEHTA BCTYIUICHHS B CUITY
AKTa OBUI JINIIb OAWH OCYXAEHHBIA IO dTOMY 3aKOHY), 3aKOH OKa3bIBaeT MPEBEHTUBHBINA d(PPeKT
yepe3 TpeOoBaHWE MO OTYETY MPOMCXOXKACHHS M KOHTpossi peiHKa [11]. C Touku 3peHus
CPaBHHUTEJIBHOTO aHadu3a Mojielb BenukoOpUTaHMM IOKa3bIBaeT: (a) MPUMEHEHHE YTOJIOBHOTO
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npaBa K TOProOBJ€ KYyJbTypHBIMH OOBEKTAMH HE3aBUCHMO OT CTpaHbl MPOUCXOXIeHH; (0)
OpUEHTALIMI0 HAa YYaCTHUKOB apT-pblHKa B KAyeCTBE HOCHUTENIEH OTBETCTBEHHOCTH; (B)
HE00XO0IMMOCTh MUHUMAJIbHON JIOKA3aTeIbHOM KOHCTPYKIIMN — 3HAaHUE WIN Bepa B HE3aKOHHOCTb
o0bexTa. OHaKOo e€ OrpaHNYeHHs] — HU3Kas 4acTOTa IPUMEHEHMs, HEOOXO0AUMOCTh JJ0Ka3aTelbCTBA
3HaHU, a TAK)Ke NOTEHIMaIbHAasl c1abocTh «(HpoHTa» TaM, e 0ObEKThl ObUIN W3BJICUYEHBI JaBHO U
M3MEHEHMSI IPOUCXOKACHUS HE JJOKYMEHTUPOBAHBI.

B Coemunénnpix IllTarax KIIOYEeBBIM HOPMATHBHBIM 0a3MCOM SIBISIETCS «3aKOH O
peanmm3zaun  KoHBeHIMM 0 KyJIbTypHBIX IieHHOCTsx» («Convention on Cultural Property
Implementation Act (CPIA)»), npunsteiii B 1983 roay, KOTOpbI BBET MeEXaHH3M pEalU3allUuH
nonoxxernii UNESCO 1970 Convention o 3ampemieHrur HE3aKOHHOTO BBO3a, BBIBO3a W IepeIadn
npaBa COOCTBEHHOCTH Ha KyJibTypHble HeHHOCTH. CPIA mo3Bomser Bmactsam CIIIA 3akmodats
JBYCTOPOHHHUE COIJIALIEHUs C JAPYTUMHM TOCyJapcTBaMU-yyacTHUKaMu KoHBeHIMM, BBOJUTH
MMIIOPTHBIE OTPAaHUYEHUS HA apXEOJOTMUECKUe UM ITHOJIOTMYECKUE MaTepUalbl, JOIMyCKaeMble K
BBO3y TOJIBKO IIpM YCJIOBHUU COOTBETCTBYIOLIEH IPOBEPKH; OH TAKXKE BKJIHOYAET MEXaHWU3MbI
HaJIOXKEHMS 3alpeTa Ha UMIIOPT, KOH(UCKAIMKU U BO3BpaTa KyJIbTYpHBIX 00bekTOB [12]. boinee Toro,
B CIJA neicTBYIOT 3aKOHBI OOIIETO MMYIIIECTBEHHOTO XapaKkTepa, Takue Kak «3aKoH O KpaJeHOM
HanmoHankHOM uMyInectBe» («National Stolen Property Act (NSPA)»), koropsie Takke
IIPUMEHSIIOTCS K IEPEMEIECHUI0 YKPAJIEHHOI'0 KYJbTYpPHOTO UMYIIECTBA YepPEe3 IPAHMIIbI IITATOB —
XOTSI OHU HE CICHUATM3MPOBaHbl HA KyJIbTypHOM Hacieaunu. Opransl Bpoae U.S. Immigration and
Customs Enforcement (ICE) u Homeland Security Investigations (HSI) koopauuupytoT BO3Bpar u
penarpuanuio apre()akToB: ¢ MOMEHTa CO3/1aHus porpaMM Bo3BpaieHo 6osee 20 000 00bEeKTOB B
6onee uem 40 ctpaH.

AMepuKaHCcKas MOJIeNIb MHTEPECHA CBOEH «OTpaHUYEHHONW» YTrOJIOBHO-TIPaBOBOM reorpadueit
— OHa JI0 MOpOora 3aBUCUT OT COTJIAIIEHUH C KOHKPETHBIMM CTpPaHAMU-UCTOYHUKAMU U
(doxycHupyeTcs CKopee Ha UMITOPTE 3alpeli€HHbIX MaTepUaioB, Y4eM Ha KOHTPOJIE BCETO apT-pPhIHKA.
Tem He MeHee OHa JaéT BO3MOXHOCTBH: (@) MCIHOJB30BAaHUS SKCIOPT-UMIIOPTHBIX PEXHUMOB H
TaMO>KEHHOTO KOHTPOJISi KakK HHCTpyMEHTa OXpaHbl Hacieaus; (0) HHTerpanuu YroJjOBHBIX,
aJIMUHUCTPATUBHBIX U TPAXKIAAHCKUX Mep (Hampumep, KOHPHUCKaLUs, IPaXIaHCKO-ITPABOBbIE UCKH)
B 60pb0€ ¢ HE3aKOHHBIM 000POTOM KYJIBTYpPHBIX LIEHHOCTEH; (B) BHICOKOI CTEMEHHU KOONEpPAIUH C
MeXyHapoAHbIMU apTHEpamMu. Ho Mozenpb Takke CTalKUBAETCs € PSAOM OrPaHUYEHHUH, TIOCKOJIBKY
TaKOM MEXaHU3M BIIUSET HA CTPAHBI, C KOTOPBIM 3aKJIFOUEHBI COTTIAIIEHHUS], HE IIOKPHIBAET MOJTHOCTHIO
MEXaHHU3M HeJerajlbHOro nepeMerieHus 00beKToB 0e3 opHUIMaTbHOM PETUCTPAllid U 3aBUCUT OT
pecypcoB u onmmtraeckoit Bosu Brnacteit CIIIA [13].

CpaBHUTENBHBIN OPUEHTUDP JTUX JBYX ropucaukuuii — Benukobpurtanun u CHIA —
MO3BOJISIET BBISIBUTH BAXKHBIE MapaMeTpbl, PEJIeBaHTHbIE W JJs JIPYrux cTpaH. Bo-mepBbix, o6e
MOJIEIM NOMYEPKUBAIOT 3HAYUMOCTH YIOJOBHOTO HWHCTPYMEHTAapus B OTHOILIEHUU TOPIOBIU
KyJbTypHBIMH OOBEKTaMH, HO HE TOJIBKO JKCIOpPTa M3 CTPaHbI-UCTOYHUKA. BO-BTOpBIX, OHHU
MOJTBEPKIAIOT, UTO d(PPEeKTUBHAS 3alUTa TPEOYET HE TOIBKO YTOJOBHBIX COCTABOB, HO U CHCTEMBI
KOHTpOJIsi 000poTa, TpeOOBaHUN K MPOBEPKE MPOUCXOKACHUS U MEXKAYHAPOIHON Koomnepauuu. Bo-
TPETHUX, OHU IEMOHCTPUPYIOT, UTO YIOJIOBHAsA OXpaHa KyJIbTYPHOI'O HACJIEAUS MOXKET TOTOIHITHCS
IpaXJaHCKO-TIPaBOBBIMM M aJMUHHUCTPAaTUBHBIMH  MepaMu  (Hampumep, KOH(UCKAIHH,
JUIIEH3UPOBAHMS ) U TAKUM 00pa3oM (hyHKIIMOHUPOBATH KaK 4acTh 1EJTOCTHON cucTemMbl. O1HaKO 00€
MOJIJIN IOKa3blBAIOT M OrPaHMYCHMs: JIMOO B BHUIE CJIA00H CTAaTUCTHKM IPUMEHEHUs
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(BenmukoOpuranus), nubo orpanuyeHHou cdepoit oxmara (CHIA). Dto moguépkuBaer, 4YTO
YTOJIOBHO-TIPABOBAsl 3allUTa KyJIbTYpHOTO Hacieaus g 3(PQGEKTUBHOW peanu3aluu, I0JDKHA
COUYETaThCA C MPEBEHTUBHBIMU, aIMUHUCTPATUBHBIMU U PHIHOYHBIMH MEPAMHU, YTO MOATBEPKAAETCA
CPaBHUTEIbHBIMH aHAIU3AMU.

B 3akroueHue MOKHO OTMETHUTD, UTO NMPUBENEHHbBIE cTpaHbl — Benmukoopurtanus u CIIA —
XOTS U HE OCHOBHOE (JOKYCHPOBAaHHE HCCIEOBAHUS, OJTHAKO CIYyXAaT MOJE3HBIM CPAaBHUTEIbHBIM
opueHTMpoM. B BenukoOpuTaHuu yrojoBHBIH pEXKUM OPUEHTHUPOBAH HAa TOProBIIO U
HE/IBIYKUMOE/ABIKUMOE KYJIBTYPHOE UMYIIECTBO BHE 3aBUCHMOCTH OT CTPaHBI IIPOUCXOXKICHUS; B
CIHDA — Ha wuMNOPT 3ampeiéHHBIX MAaTEepUaIOB W COTPYAHHYECTBO C 3apyOEKHBIMU
rocyaapcrBaMu-ucTouHukamMu. O0e cucTeMbl WILTIOCTPUPYIOT TEHACHIINIO K YCUIIEHUIO IPUMEHEHUS
YyrOJIOBHOTO TpaBa B cdepe KyIbTypHOTO HACJIEOusi U PACIIMPEHHMIO €r0 K PBIHKY HMCKYCCTBa U
TOProBJI€ AHTHUKBApUATOM. {11 CTpaH-pELUIIUEHTOB U CTPAH-UCTOYHUKOB KYJIbTYPHBIX LIEHHOCTEN
aHaIM3 O3TUX MOJEJNEH TOKa3blBAET: BAXHOCTh JIMUEH3UPOBAHUSA, JIOKYMEHTHPOBAHUS
MIPOUCXOXKACHUS, B3aUMHOTO IPU3HAHUS PEECTPOB M HAJIUYUSA MEXIYHAPOJHBIX COTJIAIIEHUM Kak
COCTABJISIIOLIMX YCIIEIIHOM CUCTEMBI YTOJIOBHO-IIPABOBOM OXPAaHBI.

CpaBuurenbHblii ananmu3 @pannuu, 'epmannn u Typrun 1mo3BosisieT MIASHTH(PHUINPOBATH
o01re 3aKOHOMEPHOCTH U crienu(UIecKre HallMOHAJIbHBIE aKIICHTHI B YTOJIOBHO-ITPABOBOW OXpaHe
KyJIbTypHOro Hacieaus. HecmoTrps Ha pasnuuus NpaBOBBIX TPAAULMNA, apXUTEKTYpbl
[IPaBONIPUMEHEHHUSI U  HCTOPUYECKHX OOCTOATENBbCTB, BCE HCCIEIOBAaHHBIE HOPUCIUKLUU
J€MOHCTPHPYIOT MTOCTENEHHOE COIMKEHNE TIOJIX0/I0B MO/ BIUSHUEM MEXIYHAPOAHBIX CTaHIApTOB,
npexe Bcero Kousenunu FOHECKO 1970 r. u cornamenuii Coera EBpomnsi [ 14].

ITpexne BCETO, KOHBEPreHUus IIPOCIIEKUBAETCS B o0nacT npsMoi
KpPUMHUHAJIM3ALMK IeIHUN TPOTHB KyJbTypHOTO Hacieaus. Bo Bcex aHalIM3MpyeMbIX CTpaHax
BBOJISITCSL OTJEJIbHBIE YTOJIOBHBIE COCTABBI, OXBATHIBAIOIINE MMEHHO KYJIbTYPHBIE LEHHOCTH Kak
crenupuUeckrii 00bEKT MPECTYIHOTO MocsrarenbcTBa. @paHiins NPUMEHsIET KBaIM(ULIIPOBAHHbBIE
COCTaBbl 32 YHUYTOXXEHHE WJIM HOBPEXKIECHHE OOBEKTOB, BKIIOYEHHBIX B KYJIbTYPHBIE PEECTpHI;
I'epMaHust KpUMHMHAIU3yeT HapYILIEHHUs MMIIOPTHO-3KCIIOPTHBIX PEKUMOB U HEI0OPOCOBECTHBIM
o6opoT; TypIHst CTpOro Haka3bIBaeT HE3aKOHHBIE ApXE0JIOTHYECKHE PACKOIIKU U BBIBO3 HAXO/I0K; 3TO
JIOKa3bIBAET, YTO KYJbTYpHOE HACJIEJHE CTAaHOBUTCS OTIECIBbHBIM OOBEKTOM YIOJIOBHO-IIPABOBOM
3alUTBI, a HE  «JOBECKOM» K  HMYIIECTBEHHBIM  IpecTymeHusM. B 10 ke
BpeMs AudQepeHnmanus o4yeBuIHa B aKLEHTHPOBKe: ['epMaHusi BHUIUT B HE3aKOHHOM pBIHKE

KIItoueBoil puck, Urtanus — B TpaHCHALMOHAJILHOCTH OOOpOTa M OTMbIBaHUHU, Typuus — B
HeJeralbHbIX packonkax, ®PpaHuus — B ymiepde MyOIUYHBIM KOJUIEKIUSM M HEIBUKUMBIM
00BEKTaM.

Hanee, mpocieXuBaeTCs yKECTOUEHNE CAHKIIMOHHOW TOJMTUKU. B OOJBIIMHCTBE CTpaH
MaKCHMaJIbHbIC CAHKIINU OBLTH MOBBIMICHBI B OCIIEAHUE ACATH JieT: DpaHIus IpeaycMaTpUBAET 10
10 ner mwmienust cBoOOAbI, UMramus — KBaTU(HIHPOBAHHBIE HAKa3aHHUS C BO3MOYKHOCTBHIO
3HAYUTEIbHBIX MTPadhoB M KOH(MHUCKANWH, ['epmMaHus — mTpadbl W JIMIIEHHE CBOOOMIBI TMPH
HapYIIEHUH SKCIIOPTHOTO KOHTPOJIs, Typiiust — peanbHOE TFOPEMHOE 3aKIII0UEHHE 33 HAPYIICHHS B
apxeojorndeckoit chepe. OTHOBPEMEHHO PaCHIMPSIFOTCS aapecaTbl OTBETCTBCHHOCTH: I epMaHmMs
TaK)Ke BO3JIaraeT 00s3aTe/IbCTBa Ha YYACTHUKOB PhIHKa — He B ()OPME yroJOBHOTO HaKa3aHUs ISt
opraHusaIyii, Ho yepe3 ooOs3arenbHble cranaapThl due diligence, HeBBIOIHEHNE KOTOPBIX BICUYET
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cankiuu [15]. Takas TeHIEHIUS YKa3bIBaeT, YTO OOpHOA C MPECTYMHOCTHIO B chepe KyIbTypPHOTO
HaclieIus HEBO3MOXKHA 0€3 MPsIMOT0 BOBJICUEHHSI KOMMEPYECKOTO CEKTOPA.

3HauYMMO pa3BUBACTCA U HANPaBJICHUE KOMIUIAGHCA U PETYIMPOBAHUS apT-pbIHKa. [ epmManus
SBIICTCS MPUMEPOM HauboJiee CUCTEMHOrO IMOJAX0/a: 3aKOH O 3allUTe KYJIbTYpHOTO MMYIIECTBa
00513bIBa€T YYaCTHUKOB PbIHKA JIOKYMEHTUPOBATh IPOUCXOXKICHUE, TPOBEPSATH JIEraJIbHOCTh U BECTU
apxuB (aktoB obOopora. Ppanuus u Utamus [enalT akUeHT Ha MHCTUTYIHOHAJIbHOM
cnenuanuzanuu: (pyHkouoHupoBanue «lLleHTpaneHOe ynpaBieHue 1o Oopp0e ¢ HE3aKOHHBIM
000poTOM KyJIbTypHBIX LIeHHOCcTe» @panunu u «Iloapa3aen Kapabunepe mo 3ammre KyJIbTypHOTO
nacneaus» (Carabinieri TPC (Toproiisi, KpUMHHATHCTUKA, PECTUTYIINA)), CO3AHUE SKCIIEPTHBIX
[EHTPOB M TECHAs KOOPAWHALHUS C MY3€IMU M TaMOXKHEH YyCHIIMBAIOT CIOCOOHOCTH IOCyNapcTBa
ONEepaTHBHO TMpeceKaTh TPAHCTPAHUYHBIE CXEMBL. OJTO (OPMHPYET «3aMKHYTBHIH KOHTYpP»
HaOIIO/IEHUsI — OT MOMEHTA TOSBIICHUS MpEAMETa Ha PhIHKE 10 €ro SKCIOpTa M BO3MOXKHOTO
nepemenieHuss 4epe3 rpanHunpl. Cyn He MoxeT (yHKIMOHHpPOBATH 0€3 COTpYyAHHYECTBA C
rocy/1apcTBaMH, MOCKOJIBKY Y HETO HET COOCTBEHHBIX OPIaHOB HCIIOJHEHHUS, a 3HAYUT, yCIEIIHbIC
nena TpeOyIoT CHHXPOHM3AIMHA C TaMOXKHEW, MHTeproaoM W MexaHW3MaMu B3aUMHOW IPAaBOBOM
MIOMOIIIH JIJISl TPAHCTPAHUYHOW KOH(PHCKAIUU M PECTUTYLINH.

UeTBEPTHIM HaNPaBICHUEM KOHBEPTEHIIMH SIBISICTCS YKPEIUICHHE MEXaHU3MOB PECTHTYIIHH
U MEXIYHAapOJHOTO COTpyAHHWYecTBAa. Ha TeopeTHueckoM YpoOBHE BCE CTpaHBI CCBUIAIOTCS HA
MeXIyHapoaHble oOsi3aTenbctBa - ocobeHHo Ha Koweenunmio FOHECKO 1970 r.,
IpeyCMaTpUBAIOIIYI0 COTPYIHHUYECTBO, BO3BpaT W oOMeH uH(opmanumeit [14]. Ha npakrtuke
pe3yJIbTaTUBHOCTh  OOECNeYMBaeTCsl ~ JBYCTOPOHHUMH  COIJIALLICHUSMH, COBMECTHBIMU
paccieoBaHUsAMH, ONEpaTUBHOM KoopauHauueil ¢ MHTepnonoM u nudpoOBBIMH HHCTPYMEHTAMU
uaeHTuGUKauu. ['epMaHus OpAMO 3allUINAET KYyJIbTYpHOE JIOCTOSIHME JpPYTUX TOCyNapcTB,
obueryasi pecTutyiuio; Typuus akTHBHO TpeOyeT Bo3Bpara apTeakToB, HE3AaKOHHO BBIBE3CHHBIX C
e€ TeppUTOPHUHM W ONHPACTCS Ha MEXIyHAPOIHBIH oOMeH naHHbIMH;, DpaHums obecreunBaeT
nHpopmanmonHoe Bizaumojeiictue depe3 OCBC. TenmeHmust oOYeBHIHA: YeM  TECHEE
MEXYHAPOJIHOE COTPYAHHUYECTBO, TEM MEHBIIIE MPOCTPAHCTBA OCTAETCS IS IPECTYITHOTO 000pOTa.

Haxonern, npocnexuBaeTcst HOBasi, HO y’e KPUTUYECKU BayKHasi 30Ha — KHOepaHAINTHKA U
uppoBoe H3MEpeHue mpecTynHocTH. HeszakoHHas TOpProwist BCE aKTHBHEE IMepeMellaeTcss B
MHTEPHET-NIPOCTPAHCTBO: OHJIAHH-ayKIIMOHBI, AHOHUMHbIE KPUOTOIUIAT(OPMBI, HCIOIb30BaHHE
NOJICTBHBIX IU(PPOBBIX CEPTUPUKATOB NpoHcxoxaeHus. [losBuwioch siBIeHHE «UIUPPOBOTO
KaMyIishKa» TPOUCXOKICHUS TPEIMETOB: IIeTIOYKa BIAJACHUS TMOIMEHSETCS HU(POBBIMA
MapKepamu oe3 MOTBEPKIEHHOTO UCTOYHUKA. B OTBET pa3BUBAIOTCS:

* mpumenenue  MeTozoB data-analytics crienuanM3upoBaHHBIME  TTOIPA3/ICICHUSMH,

. CO3JIaHUE MEXIyHAapOIHON 0a3bl TaHHBIX MOXUIIEHHBIX OOBEKTOB (B3aMMOJIEHCTBHE C
HNHTEPIIOJ);

* pagpabotka 1uppoBbIXx  peectpoB, QR-unentHdukaTropoB,  QoTorpamMmeTpuu;

* npaBoBsie pekomenaaruu FOHECKO u OOH no onnaiin-6oproe ¢ Tpadduxom.

OnHako ypoBeHb LU(POBOI TOTOBHOCTH TOCYAAPCTB IMOKA HEOJHOPOIeH: ['epMaHust B 3TOM
HaNpaBJICHUU MPOJBUHYNIACH Naneko, OpaHius — yacTuuHO, Typuus — B CTaJUH WHTEHCUBHOTO
pa3BUTHS.

CTpyKTYpHBI BBIBOJI CPABHUTEIBLHOTO aHAaJIM3a MOXHO C(OpPMYIHpPOBaTH CIEAYIOMNUM
o0OpazoM:
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CxojcTBa: KpUMHUHAIIM3AIMS 110 BCEM CTAUsIM HE3aKOHHOTO 000pOTa; YCHIICHHbBIE CAaHKIUH;
Oropa Ha MEXKIyHAPOJHBIE CTAHIAPTHI; HHCTUTYLHOHAIbHAS TIOJMTHKA MHPOTHBOACHUCTBUS;
pactymas nudpoBu3anus.

Paznuuus: akleHThl cpeind OJHUX M TeX XK€ IeMeHTOB — MpaHIus 3alMIaeT cTaTyc
00BbEKTOB; I'epMaHuss — yCTOWYMBOCTh PBIHKA M JIETAILHOCTh 000poTa; MTamus — KOMIUIEKCHBIN
TUTYJ U KOPHOPATUBHYIO OTBETCTBEHHOCTH; TypLMs — MEPBUYHYI0 OXpaHy apXeOJOTMYeCKUX
00BEKTOB U MPEIOTBpAIEHHE IEPBUYHOTO BBIBO3a KYJIbTYPHBIX OJIar.

Takum 00pa3oM, MOXKHO YTBEP)KAaTh, UYTO YTOJOBHO-TIPABOBAs OXpaHa KYJIbTYPHOTO
Hacleaus B PACCMOTPEHHBIX CTpaHax IEPEKUBACT OAHOHANPABICHHYIO  SBOJIIOLUIO  OT
Pa3po3HEHHBIX UMYIIECTBEHHBIX MPECTYIUICHHH K CHCTEMHOM 3aIlluTe KYJIbTYPHBIX IIEHHOCTEH KaK
CaMOCTOSITEJILHOIO ITPaBOBOT0 OJ1ara, BKIKOYAOLIeH 5KOHOMUYECKHE U IH(POBbIE KOMIIOHEHTHI. JTa
HBOJIIOLUS TECHO CBSi3aHA C MEXKJYHApOJAHON KOHBEPreHLHUEH M POCTOM OCO3HAHHs KyJbTYPHOI'O
Hacleus Kak »dJEMEHTa HalMOHAIbHOM O0€30IacHOCTH, SKOHOMHYECKOH yCTOMUMBOCTH U
MEXIYHapoAHOro aBroputTera. (OIHOBPEMEHHO COXpaHseTcs HeoOXOAMMOCTh JajbHEHIIeH
aJanTanuy, OCOOCHHO B YCIIOBHSIX PAcTyIIeH OHJIAWH-TIPECTYIMHOCTH, (hparMeHTaluu PBHIHKOB
MCKYCCTBA, THOPUIN3AIIUMH MIPECTYIHBIX CETEH M OTPAHUICHHOCTH PECYPCOB IKCIIEPTH3BI.

[IpakThKa MOKa3bIBaeT, YTO HAJIMYHE YTOJOBHO-TIPABOBBIX HOPM IPOTHB MPECTYIICHUHA B
cdepe KyJIbTypHOTO HACIEIUs JaJIeKO He BCEeTAa BeNET K JOJDKHOMY YPOBHIO 3aiuThl. KirtoueBbIM
dakTopoM APPEKTHBHOCTH CTAHOBUTCS HE CTOJBKO TEKCT 3aKOHA, CKOJIBKO CIIOCOOHOCTb
rocyJapcTBa NMPHUBIIEKATh 3TH HOPMBI K NMPUMEHEHUI0 — Yepe3 CO3/1aHue CIeIHaTu3uPOBAaHHbBIX
MOJIpa3/ielIeHnii, MEXaHW3MOB MOHHUTOPHMHIA, MEXIYHApOAHOTO COTPYIHUYECTBA M YIpPaBJICHUS
puckamMu. MIMEHHO B 3TOM KOHTEKCTE IOJHUMAETCs TeMa OT TaK HAa3bIBAeMON «apT-TIOJIMLIUN
(crienanu3upoBaHHbIE MPABOOXPAHUTEIbHBIE OpPraHbl) K KOHIIEMIUM YIPaBIEHUS PHUCKAMHU,
BKJTIOYAOIIEH TPOTHO3MPOBAHUE, IM(PPOBOH MOHUTOPHHT, AHATUTHKY W WHTETPUPOBAHHOE
pearupoBaHHe.

CraTucTHdeckue JaHHBIE TOATBEPKIAAIOT BAXHOCTH IJTOro mnoaxoma. K mpumepy,
nyomukanus MHTEPIIOJI mokaseiBaer, uro B 2020 romy Obuto u3bsaTo 854 742 00BEKTOB
KyJbTypHOTO Hacienus, u3 Hux cseime 567 000 — B EBpomne. bonee cBexxue nannsie EBpomnona
ykazpiBatoT, 4tro omnepauus «ITAHJOPA VIII» npusena x 80 apecram u usbsatuto 37 727
KyJbTYpHBIX IIEHHOCTEH. DTH 4MciIa WIUTIOCTPUPYIOT HE TOJIBKO MaciTalObl MPoOJieMbl, HO U TOT
(bakT, 4YTO CHeUUATU3UPOBAHHBIE CTPYKTYpPHI CIIOCOOHBI MPOMU3BECTH 3HAUMMBIE PE3YJIbTaThl IpPU
HAJIMYMH TIPAaBOBOTO (yHIAMEHTA, PECYPCOB U MEXKTYHAPOIHON KOOPAHHAIIH.

Ho BakHee, 4eM OT/AEIbHBIE apecThl WM W3BATHS, CTAHOBUTCS TEPEXOJa K YIPAaBICHHIO
pUCcKaMH. DTO O3HAYAET, YTO OPTAHBI y)KE HE IIPOCTO PEarupyroT Ha COBEPIIEHHBIC TPECTYTUICHHS, a
aKTHBHO BBISBIISIOT «Opay3epbl pUCKa»: PHIHKH, IOCPETHUKOB, TPAHCIIOPTHBIE MAPIIPYTHI, OHJIAWH-
IUTOIIAJIKH, KPUNTOBAIIOTHBIE CXEMbI, LEMOYKH SKCIEPTOB U JWIEPOB. AHAJIMTHKA CTaHOBHUTCS
KIIIOYEBOI: 0a3bl JAHHBIX TMOXHUIIEHHBIX OOBEKTOB, IU(PPOBBIE PEECTPHI, CUCTEMbl MapPKUPOBKU
KyJbTYpHBIX LIEHHOCTEH, TpaHCTpaHW4YHbI 0oOMeH MH(opmarueil. CrenuamucTbl OTMEYaroT, YTO
OTCYTCTBHUE CIIEIUATU3UPOBAHHOTO MOPA3eNICHHs] KOPPEIUPYET C HU3KHM KauyeCTBOM JAaHHBIX M
HEBO3MOXKHOCTBI0 cucTeMHoro pearuposanus. Hanpumep, MHTEPIIOJI noguépkuBaet, 4To MHOTHE
crpanbl He umeroT “national cultural heritage unit” u He mepegarOT KaHHBIE O MPECTYIUIEHUSAX B chepe
KyJIbTYpHOI'O Hacieausl.
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B ynpaBneHuM pUCKaMM MOKHO BBIJIEIUTb HECKOJIBKO AITanoB. IIepBblii — BBIsAABJICHHE!
WHBEHTapH3alKs, Kiaccu(UKalusi, MOHHUTOPUHI PBIHKA U TpaHUL. BTOpoll — oOlleHKa pucKa:
aHAJIM3 HaIPaBJICHUI HeJlerajlbHOI0 BbIBO3a, IETIOUYEK TOCPEAHUKOB, OHIAWH-PBIHKOB, COUETaHUE C
JIPYTUMH TPECTYNHBIMM CXeMaMHu (OTMbIBaHHE, KOHTpaOanaa). Tperuil — mpemoTrBpalleHue:
KOHTPOJIb 3KCIopra/ummopra, obs3anHocth due diligence yd4acTHHKOB pBIHKA, CAHKIMHA 3a
HEBBINIOJIHEHHE, OO0yuyeHHe InepcoHana. YeTBEPTHIE — pearHpoBaHMe M PeCTHTYLHS:
paccienoBaHus, KOH(MUCKAIMH, MEXIyHApOJHOE COTPYIHHYECTBO, BO3BpaT 00BEKTOB. Hakonen
— aHAJIM3 Pe3yJIbTATOB U KOPPEKTHPOBKA CTPaTerwy: HCIIOJIb30BAaHHE CTATHUCTUKH, OOMEH
OTIBITOM, OOHOBJICHHE ITU(PPOBLIX CUCTEM.

KomnapatuBHbIii 0030p MOKa3bIBa€T, YTO CTpPaHbl, BHEIPUBILINE BECh IUKJ, JIOCTUTAIOT
Ty4iux pe3yiabTatoB. Opanuus, ['epmannus — npumepsl, Ie He IPOCTO UMEETCs 3aKOH, HO €CTh
MHCTUTYTHI, IIU(PPOBBIE MHCTPYMEHTBHI, MEXIyHapoAHOE B3auMojeicTBHe. HampoTus, cTpaHsl ¢
MEHEE Pa3BUTON CTPYKTYpOH «apT-NOJUIMKU» JHOO0 OrpaHWYMBAIOTCA aJIMUHUCTPATHBHBIMU
MEXaHU3MaMH, 4TO CHUXKAET 3 (PEKT yroJoBHOM OXpaHbI.

Tem He MeHee nake B HamOojee NPOJABHHYTHIX IOPUCAMKIHMSIX OCTAIOTCS BBI3OBHL. Bo-
IIEPBBIX, PECYPChl: KBAIU(PUIMPOBAHHBIE HKCHEPTHI, AHAJIUTHKH, TaMOXXEHHBIE CITy>KOBI,
MEXTyHapOIHbIE MOIPa3/IeIeHUsI TPEOYIOT MMOCTOSIHHOTO (pMHAHCHPOBaHUs. Bo-BTOpBIX, u(ppoBbIe
YTPO3bI: OHJIAH-TOPTOBIIS, KPUITOBAIIOTHI, AHOHUMHBIE IJIAT(GOPMBI COKPAIIAIOT TPaAHINOHHbIC
MapUIpyThl KOHTPOJISL U TPEOYIOT HOBBIX HHCTPYMEHTOB; 0€3 00HOBIICHHS TIOJIXO/I0B «apT-TIOJIULUS
PUCKYyET OTCTaBaTh. B TpeThuX, pbIHOK MCKYCCTBA M @HTHMKBapHaTa OCTAETCS MEXIyHapOAHBIM U
(parMeHTUPOBAHHBIM: YYaCTHUKU MOTYT JAEHCTBOBAThH Yepe3 IOPUCAMKIIMU C CIIAOBIM KOHTPOJIEM,
4T0 CHUXaeT 3((eKT HauMOHAJIBHBIX Mep. B-ueTBEPTHIX, CTAaTUCTHKA MPECTYIJIEHUH NPOTUB
KyJIbTYpHOT'O Hacie s octaéres HeroHo: kak noka3siBaeT UNODC-oT4€T, cTpaHbl HE COOOIIAIOT
BCE JIaHHbIE, YTO MENIAET aHAIN3Y U KOPPEKTUPOBKE cTpareruu [16].

C ToukM 3peHHus TEOpUH YIPABICHMSI PUCKAMU MOXHO YTBEp)KAaTh, YTO MOJENb «apT-
TIOJIMIIMNY SIBIIIETCS HEOOXOJAMMOM, HO HEJOCTaTOYHOW. BaXHO mMepedTH K HHTETPUPOBAHHON
MOJIETIM, TJ€ YTOJOBHO-IIPABOBOM HWHCTPYMEHT JAEWCTBYET B CBA3KE C aJMHUHHCTPATHUBHBIM,
TaMOYKCHHBIM, PHIHOYHBIM U HU(POBBIM KOHTposeM [17]. To ecTh He «JIOBHM HPECTYIHUKOB» — a
MUHHUMH3UPYEM BEPOSTHOCTh COBEPIICHHs MPECTyIUIEHUs BooOme. OTo TpedyeT KyJbTyphl
compliance Ha pbBIHKE WMCKYCCTBA, MPO3PAYHOCTH IMPOUCXOXKICHUS, 005A3aTENBCTB YYaCTHUKOB
LEMOYKH, MyOIUYHBIX PEECTPOB U MEKYHAPOIHOM KOOMepaluu.

B mpakTtuueckoM KOHTEKCTE 3TO O3HAauyaeT: roCcyAapCTBEHHBIE OpPraHbl JOJDKHBI Pa3BUBATH
enuHble MHGOpMalMoOHHbIE IUIaTGopMbl (Hampumep, O0as3bl MOXUIIEHHBIX OOBEKTOB), BBOJIUTH
TpeOoBaHus K UPPOBOIl MAPKUPOBKE, CTUMYJIMPOBATH JOOPOCOBECTHBIX YUaCTHUKOB PhIHKA (Uepe3
JIBTOTHI, cepTU(UKAINIO) U OBICTPO pearnpoBaTh Ha CUTHAJIBI pUCKa (HampuMep, Mpu oOHapyKEeHUN
npeAMeTa, NEePEeMENIAIONIErocss MOI03pUTENbHO MeXAy cTpaHamu) [18]. JlomoJHUTENBHO Ba)KHO
COTPYAHHYECTBO C  OHJAHH-IarGopMamMH,  CEKTOpaMU  JIOTUCTUKHM, TaMOXHSAMH U
[IPABOOXPAHUTEIBHBIMHU CTPYKTYpPaMHU JAPYTUX CTPaH.

MOXHO OTMETUTb, UYTO YIpaBJICHHWE PHCKAMH — OTO Takxke Oojee IKOHOMHUYECKU
3¢ deKTUBHBIN MyTh. BMECTO MHOTOUMCIIEHHBIX pacclieIOBaHUM mocie ¢akTa, MOJeIb HalpaBieHa
Ha COKpAIlleHUE BEPOSITHOCTH COBEPLICHUs NPECTYIUICHHs, CHUKEHUE 3aTpaT Ha KOH(HCKalWH,
CHIJKEHHE NOTeph KyJbTYPHOro KamuTana. Kak Mmoka3plBalOT UCCIIEIOBAHUS IO SKOHOMHUYECKOMY
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HU3MCPCHUIO HpeCTynJ’IeHI/Iﬁ IMPOTHUB KYJbTYPHOT'O HACICAUA, «KOMIIJIACHC-IIOAXOOA» W HNPCBCHIHA
Y4acTO 0OXOSTCS JICIIEBIIE, YeM TIOJIHOE pacciieloBaHue U pecTuTylus yuiepba [19].

[ToxBoast UTOT, MOKHO C(HOPMYJIHPOBATH CICAYIONIHE KIIIOYEBBIC MOJI0KEHUS. Bo-TIepBbIX,
YrOJIOBHO-TIPAaBOBasi OXpaHa KYJIBTYPHOIO HACIEAWsi HE MOXKET OTrpaHH4YMBaThCs HOPMaMU —
KPUTHYECCKH BaKHA MHCTUTYLHOHAJIHM3ALMS: CICHUATM3UPOBAHHBIC MMOJIPA3/ICICHUs, YKCIEPTH3A,
nudpoBbIe peecTpbl, MEXKAYHAPOIHAs Koolepauus. Bo-BTOphIX, Mepexoa OT IUCIO3UTHBA «apT-
MOJIMIUS» K MOJICNIA YTNPaBJICHHUS PUCKAMU CIOCOOEH MOTHATh 3(PPEKTUBHOCTh BCEU CUCTEMBI
3alUTHI: BBIABICHHUC, OLICHKA, [TPECAOTBPALICHUC U pCAarnpOBaHNUC JOJIZKHBI COCTABJIATH e[[HHBIﬁ ITHUKII.
B-TpeTpux, s yCHemIHOM peanu3anu  HEOOXOAWMBI  pecypechl  (JIIOAM, TEXHOJOTHH,
COTPYJHHYECTBO) M PBHIHOK MCKYCCTBA KaK aKTHBHBIA MapTHEp, 00s3aHHBIN cTaHmapram due
diligence. B-ueTBEpThIX, LU(PPOBON BHI3OB U TPAHCHAMOHAIBHOCT TPEOYIOT MOCTOSIHHOM
aJanTalnuy MpaBopuMeHeHus : 6e3 Hn(ppOBOii aHATUTHKH, TJI00aIBHBIX 023 U B3AaUMHOT'0 IPU3HAHUS
PEECTPOB HHCTHUTYT «apT-TIOJULUI» PHUCKYET CTaTh aHAXPOHH3MOM.

Takum oOpa3om, paBonpUMeHeHHe B chepe OXpaHbl KyJIbTYPHOTO HACIEIHSI CTAHOBUTCS HE
IPOCTO BOIPOCOM OTBETHOT'O pPEardpoBaHUS HA MPECTYIUICHHS, a BOMPOCOM CTPATErHYEeCKOro
YOpaBJICHUA pUCKAMU MW 3alllUThl HAIMOHAJIBHOTO U r100aJIbHOTO KYyJbTYpPHOTO KallkuTalia. 9T0
HEOTBhEMJIEMAA YacCTb COBpeMeHHOﬁ IMOJIMTUKN KYJIbTYPBHI, 0€e30IIacHOCTH H MCKAYHapOAHOI'O
corpyanudectBa. OCYyIIECTBICHHE YTOJOBHOIO CyJONPOW3BOJCTBA HAa OCHOBE IIPHHIHIIA
COCTSI3aTeIFHOCTH 3aKperuieHo B KoHCTHTYIMH U Y TOJIOBHO-TIPOIECCYalIbHOM KOJIEKCE, 9TO TpeOyeT
oOecrieueHns: CTOPOH JOCTaTOYHBIMU MPOLECCYaTbHBIMA TMOJHOMOYMSIMH JUISL 3AIIUTHl CBOHMX
UHTEPECOB. DTO OOBACHSIET KOHCTUTYLHOHHBIE OCHOBBI IPABONPUMEHEHMs W Ja€T TapaHTHH
CIIPaBENTUBOTO CYAEOHOTO pa30HMpaTeNbCTBa IO JIeNaM O MPECTYIUICHHSX MPOTHB KyJIbTYPHOTO
HaCJIeHs.
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MODONI IRSIN CINAYST-HUQUQI MUHAFIZOSI MUQAYISOLI HUQUQDA: FRANSA,
ALMANIYA, TURKIYO VO DIGOR OLKOLORIN TOCRUBOSI
Farzullayeva A.E.
Milli Aviasiya Akademiyast

Dovlatlorin tarixi identikliyi va madani irsi eyni zamanda artefaktlarin qanunsuz dévriyyasi,
incasanat niimunalarinin ogurlanmasi, geyri-qanuni arxeoloji qazintilar va madaniyyat abidalorinin
qasdan mahv edilmasi ilo bagh davaml kriminal maragin obyektina ¢evrilir. Bu saraitds madaoni
dayarlorin cinayat-hiiquqi miihafizasi comiyyatin maddi vo manavi asaslarimin itirilmasina yonalmig
tahdidlora garsi miibarizanin miihiim alatina ¢evrilir. Miiasir hiiquq sistemlori madani irsin miidafiasi
tizra kompleks modeli formalagdirmaga ¢alisir ki, bu model beynalxalq-hiiquqi ohdaliklori, inzibati
miihafiza rejimlarini va madani obyektlora qarsi yonalmis cinayatlorlo miibarizoni va restitusiyani
tamin etmaya xidmat edon xiisusi cinayat torkiblorini 6ziinds birlasdirir.

Mbaqalada Avropa va Asiyanin bir sira doviatlorinds — Fransada, Almaniyada va Tiirkiyada
madani irsin cinayat-hiiquqi miihafizasinin miigayisali-hiiquqi tohlili taqdim olunur. Bu hiiquq
sistemlarinin seg¢imi onlarin madani irsin miihafizasina dair beynalxalq mexanizmlorda aktiv istiraki,
inkisaf etmis institusional infrastrukturunun movcudlugu (xiisusi polis bélmalari, madani dayarlorin
raqgamsal reyestrlori, gomriik nazarati sistemlori) va madani obyektlora qarst yonalmis cinayat
torkiblaorinin kriminallasdiriimasina dair miiasir yanagmalarla izah olunur. Tadqigatda milli cinayat
qanunvericiliyinin xiisusiyyatlori, madani irs aleyhina olan cinayatlorin tasnifati, hiiquqi saxslarin
masuliyyat tadbirlari, habelo incasonat asarlorinin mansayina va dovriyyasine nazaratin preventiv
mexanizmlori arasdirilir.

Aparilmis tohlilin naticalori gostorir ki, rogamsallasma, transmilli cinayatkarlig va qlobal
incasanat bazari soraitindo madoni irsin cinayat-hiiquqi miihafizasinin inkigaf istigamatlorinin
miiayyan edilmasi bu sahads cinayatkarliga qarsi miibarizanin effektivliyini artirmaga imkan verir.
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Acgar sozlar: Madoani irs, cinayat-hiiquqi miihafiza, madani dayarlorin qanunsuz dovriyyasi,
beynalxalg-hiiquqi standartlar, restitusiya, diizgiin diqqatlilik (due diligence), ixtisaslagmis hiiqug-
miihafiza orqanlari, ixrac-idxal nazarati, transmilli cinayatkarliq, modoni irso qarst rogamsal
tohdidlar.

CRIMINAL-LEGAL PROTECTION OF CULTURAL HERITAGE IN COMPARATIVE
LAW: THE EXPERIENCE OF FRANCE, GERMANY, TURKEY, AND OTHER COUNTRIES
Farzullayeva A.E.
National Aviation Academy

The historical identity and cultural heritage of states simultaneously become an object of
persistent criminal interest, associated with the illicit trafficking of artifacts, theft of works of art,
illegal archaeological excavations, and the deliberate destruction of cultural monuments. Under
these conditions, the criminal-legal protection of cultural property becomes a key instrument in
countering threats aimed at undermining the material and spiritual foundations of society. Modern
legal systems strive to develop a comprehensive model for the protection of cultural heritage, which
includes international-legal obligations, administrative protection regimes, and special criminal
offences designed to prevent unlawful acts and ensure restitution.

This article presents a comparative-legal analysis of the criminal-law protection of cultural
heritage in several European and Asian jurisdictions — France, Germany, and Turkey. The selection
of these legal systems is explained by their active participation in international mechanisms for the
protection of cultural heritage, the existence of a developed institutional infrastructure (specialized
police units, digital registers of cultural property, customs control mechanisms), and the
implementation of modern approaches to the criminalization of offences involving cultural objects.
The study examines the features of national criminal legislation, classification of offences against
cultural heritage, liability of legal persons, as well as preventive mechanisms for controlling the
provenance and circulation of cultural goods.

The findings demonstrate that, in the context of digitalization, transnational crime, and the
global art market, identifying perspectives for the further development of criminal-law protection of
cultural heritage enables a more effective response to offences in this domain.

Keywords: Cultural heritage, criminal-legal protection, illicit trafficking of cultural property,
international-legal standards, restitution, due diligence, specialized law-enforcement bodies, export-
import control, transnational crime, digital threats to cultural heritage.
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HAKIMIYYOTLOR BOLGUSU BAXIMINDAN KONSTITUSIYA MOHKOMOSININ
QANUNVERICILIK ORQANININ FOALIYYOTINO NOZAROTI
Moammoadli S.0.
Milli Aviasiya Akademiyast

Hor bir sistemda oldugu kimi, déviatin do movcudluq prinsipi sistemalti elementlora, onlarin
qarsiligl alaqasina va hakimiyyat salahiyyatlorinin, yani déviatin hakimiyyat salahiyyatlorinin bu
sistemalti elementlor arasinda diizgiin, harmonik gakilda boliigdiiriilmasina asaslanir. Bu manada
doviatin spesifik alamati olan hakimiyyat xiisusiyyati miixtalif orqanlar arasinda béliiniir va ¢iinki bir
sistemalti elementin biitiin hakimiyyat salahiyyatlorini alind> comlasdirmasi bu salahiyyatlorin
istismar olunmasina, xalqin iradasinin miivafiq orqan torafindan istismarina sabab olmagqla despotik
va nazarat imkant olmayan bir rejimin tomalini goyur. Bu zaman hamin struktur istadiyi ganunu qabul
eda, onu istadiyi kimi icra eda, hatta icrasimin sartlorini belo miiayyan eda bilir. Bu zaman da hamin
organin istar-istamaz 0z manafeyi namina bu hakimiyyat salahiyyatlorini hayata kecirmasi gacinilmaz
olur. Mohz buna gora do hakimiyyatlorin bolgiisii prinsipi formalaswr va icra, ganunvericilik,
mahkama hakimiyyatlorinin miistaqil, lakin qarsiligh alaqads faaliyyat gostormoasi fikri doviot
idaraetmasinda manimsaniliv. Bu zaman doviatin va comiyyatin davranis qaydalarint miiayyan edan
normalar ganunverici orqan tarafindan qabul olunur va bu da agiq sakilda gostorir ki, ham xalqin
iradasini dolayr yolla ifada baximindan, ham da hor bir doviat strukturunun, elaco da comiyyatin
faaliyyat normalarint miiayyan etmasi baximindan parlamentin rolu hakimiyyat bolgiisiinds olduqgca
miihiim ahamiyyat dasiyir. Hor bir hakimiyyat qolunun faaliyyatindo o6zbasinaligin yaxud yarana
bilacak sahviarin garsisimin alinmast tigiin nazarat mexanizminin moévcudlugunun labiidliiyii ila
alagadar parlamentin da iizarinda belo bir nazaratin yaranmasi fikri ortaya ¢ixwr ki, bu nazarati
Konstitusiya nazarati orqani kimi Konstitusiya mahkamasi hayata kecirir.

Bu baximdan Konstitusiva mahkomasinin dovlat hakimiyyat sisteminda yeri va ahamiyyati
doviatin va camiyyatin neca faaliyyat gostormali olmasi ilo bagli normalarin, yoni qanunlarin
kolliziyadan konar, hiiquqa va ilk névbads konstitusiyaya uygun sakildo mévcudluguna nazarat
mexanizmini oziinda ehtiva etmasi baximindan miihiim ahamiyyat dasvywr ki, bu dovlat hayatinin an
onamli hissasini ahata edir. Ciinki na icra, na do mahkama hakimiyyati bu nazarati tomin eda bilmir.
Digor torafdon qanunlarin icrasi va onlarin pozulmasina nazarat mexanizminin movcudlugundan
onca homin ganunlarin 6ziiniin iyerarxik sakilds ziddiyyatsiz vo hiiquga uygun suratdo movcud
olmalart gorakdir. Oks halda, hiiquqi baximdan naqis qanunlarin icrasi vo onlarin pozulmasinin
qarsisinin alinmast dévlat va comiyyat diizani baximindan oldugca zararli olacaqdir.

Taodgigatin magsadi Konstitusiya Mahkamasinin nainki hakimiyyatlor bélgiisiiniin févqiinda
durdugunu, aksina onun faaliyyatinin bu bolgiidaki tarazligin qorunmasina xidmat etdiyini ortaya
qoymagqdr. Tadgiqatin aktualligi isa dovlat sistemimizda hala otuz yasini tamamlamamis Konstitusiya
Moahkamasinin movcudlugunu va parlament iizarinda nazaratini konstitusion hiiquqgi baximdan
asaslandirmaga yonalib.

Acgar sozlor: Konstitusiya, Konstitusion qurulus, Konstitusiva nazarati, Konstitusiya
mahkamasi, Hakimiyyatlor béolgiisii, Qanunverici hakimiyyat, Déviat, Nazarat funksiyasi.
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1. Giris

Konstitusiya nozarati mexanizmi hakimiyyatlor bolgiisii prinsipinin tomini baximindan bdyiik
ohomiyyot orz edir. Xalqu dovlet idaragiliyindoki 6zbasinaligdan qorumaq, homginin dovlot
hakimiyyat solahiyyatlorinin hoyata kegirilmosi zamani insan hiiquq vo azadliglarinin qorunmasi
baximindan hakimiyyatlor bolgiisli prinsipi vo onun tolobino gore qanunvericilik, icra vo mohkomo
hakimiyyatlorinin ayrilmasi, yoni forqli orqanlar torofindon séziigedon hakimiyyatloro aid
solahiyyatlorin realizo edilmosi vo onlarin foaliyystlorine bir-biri torofindon nozarst edilmosi
mexanizmi nazards tutulmusdur. Bu qarsiliqli tonzimlomolors misal olaraq deys bilerik ki, bir sira
Olkolords ganunlar ganunverici orqan torafindon gobul edilir, lakin prezident toraofindon imzalanmazsa
qiivvays minmir, yaxud miioyyon vozifalorin tutulmast ganunverici vo icra hakimiyyati orqanlarinin
razilagsmas1 ilo hoyata keg¢ir vo s. Bununla belo, 6z solahiyyatlori ¢or¢ivasinds bu organlar
miistaqildirlor, onlarin bir-birinin faaliyyatins birbasa miidaxilasi yolverilmozdir vo bir-birlorinag tabe
deyillor.

Bu hakimiyyst qollarinin hor biri 6z nozarst mexanizmino do malikdir. Masalon, birinci
instansiya mohkomosinin togsirlondirilon fiziki soxs barasindo qobul etdiyi hokmdon sikayot
mexanizmi ali instansiya mohkomasina qodar uzanan bir pills ilo tomin edilmisdir. icra hakimiyyati
organlarinin qobul etdiyi aktlardan homin orqana, mohkomoyo yaxud yuxari orqanlara sikayot
mexanizmi do nozords tutulmugdur. Lakin parlamentin faaliyyati, yoni qanunyaratma foaliyyati ilo
bagli belo bir mexanizm konstitusion nazarat olmadan miimkiin deyildir. Diisiinok ki, konstitusiyaya
zidd har hans1 bir qanun gobul olunub yaxud hansisa bir hiiquq sahasinde qobul olunan spesifik
qanunlar ilo macoallodoki miivafiq maddslor arasinda kolliziya mévcuddur. Bu halda soziigedon
ziddiyyatlorin aradan qaldirilmasi yaxud qanunun logv olunmasi ilo bagli haraya miiracist etmok
lazzimdir? Bu funksiya no icra hakimiyyati orqanina, no do instantiv mohkomo hakimiyyati orqanina
moxsus deyil va olmamalidir da, ¢iinki bu zaman hom onlarin qanunverici hakimiyyatin foaliyyatine
miidaxils imkanlar1 yaranacaq, hom da is yiiklori artacaqdir. Bu problemlorin garsisinin alinmas: tigiin
heg bir dovlot hakimiyyat orqanina tabe olmayan vo mohkomao hakimiyyati orqanlarindan da bir sira
spesifik cohotlori ilo forglonon bir strukturun yaradilmasi zoruroti ortaya cixir ki, bu struktur
Konstitusiya Mohkomosidir. ©lbatts, Konstitusiya Mohkomasinin formalasmasi ilo bagli adobiyyatda
yekdil bir fikir mévcud deyil. Bir sira miislliflor bu orqanin miistaqil bir hakimiyyat qolu kimi
suverenlik qazanacagint vo dovlet idaragiliyinde hakimiyyetlor bolgiisii baximindan tarazligi
pozacagi kimi fikirlori do irali stirmiislor. Bu baximdan aragdirma Konstitusiya Mohkomasinin dovlot
hakimiyyot sistemindoki yeri vo konstitusion nozarot mexanizmini 6ziindo dasimasi baximindan
ohomiyyato malikdir. Bununla slagedar miixtslif fikirlor olo alinacaq vo Konstitusiya nazaratinin
movecudlugunun dovlot idarogiliyindo hoqiqoton do gorokli olub-olmadigi fikri nozordon
kecirilocokdir.

Aragdirma zamani dovlotin 6ziiniin mévcudlugunun mahiyyastins vo hiiquqla slagesins qisaca
toxunulacaq vo bununla bagli klassik qaynaqlara miiracist olunacaqdir. Daha sonra dovlotin
formalagsmasinda hakimiyyotlor bolgiisii prinsipinin vo konstitusion nozarotin niya hayati 6nom
dasidig1 masalesi miizakire olunacaq vo sonda bu nozarati hoyata kegiron orqan kimi Konstitusiya
Mohkomasinin dovlst quruculugunda vo hakimiyyot bolgiisiindoki ohomiyysti incolonocokdir. Bu
arasdirma orzindo iso analiz vo tarixilik metodu rohbor tutulacaqdir.

2. Dovlat hakimiyyati vo hakimiyyatlor bolgiisii prinsipinin formalagsmasi
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Dovlat, eloco do onun faaliyyetinin ayrilmaz prinsipine ¢evrilmis hakimiyystlor bolgiisii
prinsipi haqqinda danisarken ilk ndvbads bu anlayiglarin mazmununa toxunmaq goraklidir. Dovlat
nadir? Har bir dovlat 6zlinds bir ndv miinasibati tomsil edir, biitiin miinasibatlor haor hansi rifah
namina toskil edilirso, onda aydindir ki, biitiin miinasibatlor bu vao ya digor rifaha dogru yonalir. Bu
miinasibatlordon on shomiyyatlisi iso montiq etibarilo daha ¢ox insanin rifahina yonoslon miinasibotdir
ki, bu da dovlot adlanir [1, soh. 9 ]. Dovlatin asasinda duran comiyyat, yoni insanlarin vahid maqsoda,
xogboxt hoyata yonolon birliyi iso fordlordon togkil olunmusdur. Mohz insanlarin xosboxt yagamini
tomin edon comiyyat diizeni biitiin digor haqlarin tomoli olan miiqoaddes bir haqdir [2, ssh. 19].
Insanin tabii moagsadi olan xosbaxtliye ancaq dovlatin mdveud oldugu soraitds nail olmaq olar [3,
soh. 125]. Bu monada dovlot xosboxt yasam tiglin birlogon insanlarin kamil icmasidir. Dovlatin vo
hiiququn magsadi insanlarin yaxsiligidir [4, soh. 43-45]. Comiyyetin yaranmasi ilo bagl qeyd eds
bilarik ki, insanlarin hiiququ bir-birleri torafindon soxsi maraq vo monafelori namina pozula bilir vo
bu xaotik miinasibatlor goraitinds hor kos zorar tohdidi altinda olur. Bu sababdon ds insanlar hiiquq
va azadliglarini qorumaq vo zorar gérmodon yasamaq liclin bir-birlori ilo miisyyon qaydalara tabe
olacaqlar1 barodo razilasirlar ki, bu qaydalar soziigedon hiiquq vo azadliglarinin tominins,
gorunmasina va onlari pozan kaslarin cozalandirilmasina yonalir. Magsad odur ki, insanlar miivafiq
pozuntular1 torotmokdon ¢okinsin, beloliklo do, pozuntularin saymin artmasi ilo yenidon xaos
yaranmasin. Beloliklo, “ictimai anlagsma” ilo comiyyat yaranir. Dévlot vahid magsad vo sobablorlo
bir araya golon insanlar torafindon yaradilan bir tesisat kimi, onu yaradan subyekt olaraq suveren
varliq kimi millet adlanan comiyyatin maraq vo monafelorinin tomin olunmasi magsadilo mdvecud
olur. Uzvlorindan har birinin canini, malm biitiin ortaq giiclo miidafio edib qoruyan elo bir comiyyat
novii tapilmali ki, orada har insan hom hor kaslo birlosdiyi halda yens 6z ixtiyarinda qalsin, hom do
ovvalki qader azad olsun. Ictimai s6zlosmonin hall yolunu tapdigi osas masalo budur. Uzvleri bu
comiyyato sahib oldugu zaman ona dovlet (etat) deyirlor [2, soh. 19, 31, 33].

Yuxarida qeyd etdiyimiz osaslarla insanlar maraq vo monafelorinin soxsi miihakimolori
naticasinds toqqusmasinin qarsisini almagq ti¢lin 6zlari tizarinds hakimiyyat solahiyyatlorini miisyyan
bir subyekto otlirmoklo dovlati yaradirlar. Hiiqugsiinas alim Hayati Hazirin dovloto verdiyi anlayis
qeyd etdiyimiz fikirlorin iimumi noticosini ifads edir: “Dovlst miioyyan bir 6lkado maskunlagan vo
hakimiyyast mexanizmino sahib bir subyekt torofindon idars olunan comiyyatin meydana gatirdiyi
siyasi tosisatdir” [5, soh. 327].

Gorilindiiyli kimi, dovlet comiyyat torofindon yaradilmaqla miivafiq toplumun maraqlarina
xidmot edon vo bu zaman da 6ziinomoxsus cohot kimi hakimiyystdon istifado edon bir tosisatdir.
Bildiyimiz kimi, dévlotin do, comiyyatin do mdévcud olmasi iigiin hiiquq vo ganunun mévcudlugu
goraklidir. Neco ki, har bir canl1 varliqg miioyyon bir davranis sistemi asasinda horokat edir vo yasayir,
homin gaydalar dovlat vo comiyyaet ii¢lin yaradildigda hiiquq adin1 alir. Bu qaydalar comiyyot vo
dovlat hayatinin har bir sahasing tesir edir. Ailodaxili miinasibatlordon tutmus, dovlst orqanlariin
qarsiligli miinasibatlorine godor oan miixtalif masalslara toxunan hiiquq, tobii ki, miirokkablasir vo bir
nov ixtisaslasir [6, soh. 18-19].

Dovlatin neco idars olunmasi, horakat qaydalarinin neco miioyyon edilacayi, hansi sferalarda
foaliyyot gostorocoyi, bu foaliyyoti hansi sistemalti elementlor vo proseduralar vasitosilo
gercoklosdirocoyi, bu qaydalarin pozulmasi ilo bagl hansi todbirlorin goriilocoyi ilo bagl tomal
fikirlor hakimiyyatlorin mévcudlugu fikrini avtomatik olaraq dogurmusdur. Ciinki dévlstin neco
idaro olunmasi va bu qaydalarin neco miioyyon edilocoyi, hansi sferalarda foaliyyot gostoracoyi ilo
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bagli qanunlar qobul olunur ki, onlarin gabulu salahiyyati bir subyekt kimi qanunverici hakimiyyat
orqaninin alindadir. Bu qanunlarin icra olunmasi, yani yerine yetirilmasi v icrasina nozaratlo bagl
solahiyyatlor iso icra hakimiyyotino xasdir. Bununla yanasi, icra hakimiyyati orqanlar1 da 6z
solahiyyatlori ¢argivasindos miioyyan aktlar qobul etmok imkanina malik olurlar. Dovlat torofindon
mioyyon olunan davranis qaydalarinin  pozulmasinin odalot miihakimosi ¢orgivasindo
giymotlondirilmosi ilo bagh olaraq mosuliyyato colb olunma vo coza todbirlorinin totbiqi
masalasinda, elaco do hiiquqi miibahisalarin hoall edilmasi ilo bagh olaraq mohkomo hakimiyyati
formalagir. S.Y. Qasimovun da qeyd etdiyi kimi, hiiquq subyektlorinin hiiquqi veziyystinin
miloyyonlosdirilmosi  hiiquqi normalar ¢or¢ivasindo bas verir. Dovlot hakimiyyat qollari, yoni
qanunvericilik, icra, mohkomo hakimiyyati ilo bagli normalar iso hakimiyyot xarakterli olmagqla
idaraedaonlorin iradssinin realizosino xidmat edir vo hom do idars olunanlar kimi comiyyat {izvlorinin
dos hiiquqi statusunu miioyyon edir [7, soh. 44]. Bels ki, bununla hiiquq subyektlorinin hiiquq vo
azadliglarinin tosbit edilmasi, icrasi, miithafizo vo miidafiosi ilo bagli mexanizm formalasir vo hiiquq
subyektlori dovlsti yaratmaqdaki mogsodlorino nail olurlar, yoni sosial, iqtisadi, siyasi va s.
Tolobatlarin1 realizo vo miidafio edo bilmok ii¢lin yaratdiglart dovlstdo hakimiyyat qollarinin
foaliyyotini tonzimloyon normalar ilo dovlot torofindon demokratik sokildo soziigedon realizo vo
miidafio imkania qovusmus olurlar. Bu hakimiyyast qollarinin tok bir subyektin slinds comlagmasi
hom hakimiyyat salahiyyatlorinin realizasi zamani obyektiv nozarot imkanini aradan qaldirir, hom da
insan hiiquq ve azadliglarinin miivafiq subyektin maraq vo monafeyi pozulmasi riskini yaradir. Lakin
hakimiyyat solahiyyatlori bir ne¢o subyekt arasinda boliindiikdo vo onlarin faaliyystine nozarot
mexanizmi movcud oldugda insanlarin hiiquq ve azadliglarinin pozulmasina sabab olacaq vahid bir
maraq vo monafe dairosi movcud olmur. Digor torofdon do bir subyekt torofindon dovlet hoyatinin
biitiin sferalarinda faaliyystin hoyata kecirilmasi is ylikii baximindan olduqca ¢otinlik yaradir ki,
bununla bagli da forgli subyektlori ohato edocok sokilde miistaqil foaliyyat dairasi ¢orgivasindo
hakimiyyatlor bolgiisii prinsipi formalasir.

3. Hakimiyyatlar bolgiisiindd Konstitusiya Mahkamasinin rolu

Antik dovrlarden bari hakimiyyatlor bdlgiisii prinsipinin mévcudlugu ilo bagl: fikirlor méveud
olmus vo Oziiniin on miihiim inkisaf morhoalosine baron Monteskyd ilo ¢atmisdir. Monteskyd
hakimiyyat bolgiisii prinsipini miiasir dovrds istifade olunan formada, qanunverici, icra vo mohkoma
hakimiyyati qollar1 ilo formiilo etmisdir [8, soh. 47]. O, siyasi azadligin tomin edilmasi baximindan
bu {i¢ hakimiyyat qolunu bir-birindon ayirmisdir. 9gar bir dovlotds biitlin bunlar bir subyektin slindo
comlogarso, insanlarin hiiquq vo azadliglar1 aradan galxar. Bu {li¢ hakimiyyast qolu istor bir nofor,
istorsa dovlet momurlari, istar xalq, istorsa do aristokratlar olsun miisyyan bir soxsin va ya ziimronin
alinds toplandig1 toqdirds dovlatdaki nizam dagilmaga iiz tutacaqdir [8, sah. 50].

Bu tarazlig-nozarat mexanizmi ilo bagli hakimiyyat bolgiisii prinsipinin memar1 sayilan
Monteskyd bir sira fikirlar irali siirmiigdiir, lakin o, qanunlar arasinda, eyni zamanda konstitusiya ilo
digor qanunvericilik aktlar1 arasinda ziddiyyst yaranacag: toqdirds, bu ziddiyyatlorin halli ilo bagl
konkret bir mexanizm ortaya qoymamisdir. Diisiinsok ki, qanunverici hakimiyyot miioyyan bir
qanunvericilik aktini1 qabul etdi vo daha sonra hamin akt qiivveys mindi. Qanunvericilik faaliyyati
zamani qabul olunan aktlar arasinda ziddiyyst yaranmasi yaxud icra hakimiyyat qolu terafinden qabul
edilon hiiquqi aktlarin daha yuxar1 iyerarxik aktlarla kolliziya yaratmasi ilo bagli problemlorin halli,
yoni miivafiq aktlarin miiddoalarinda doyisiklik edilmosi yaxud qiivvodon salinmasi ilo bagli no icra,
no ganunverici, na do instantiv mohkoma organlarina bir solahiyyat verilmomisdir ki, bu tobiidir. Belo
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ki, qanunverici hakimiyyatos bu salahiyyatin verilmasi ona gora abasdir ki, bir orqanin 6ziiniin
foaliyyatine obyektiv nazarat etmasi hor zaman miimkiin olmur. Ciinki akt1 qobul edon subyekt onu
hansisa bir asasla gobul edir vo 6z mévqeyinos zidd sokildo homin akt1 doyisdirmasi yaxud logv etmasi
gozlanilon naticoni veracak bir proses olmayacaqdir. Ciinki heg kos 6z isindo hakim ola bilmoz [9,
soh. 123]. Digor torofdon homin organ 6z niifuzunu miivafiq aktin gobulu zamani hiiquqi ziddiyyasto
yol verdiyini gobul edorok zodolomok istomayocokdir. Icra hakimiyyetinin belo bir funksiya
dagimasindan iso, imumiyyatla, s6hbat gedo bilmoz. Ciinki bu zaman icra hakimiyyasti 6z monafeyino
uygun sokilde qanunlara miidaxilo imkanina malik olacaqdir. Belslika, icra hakimiyyati orqanlari 6z
solahiyyatlorini artirmaq mogsadilo miivafiq ganunvericilik aktlarina miidaxilo imkanina malik
olacaqlar. Instantiv mohkomo orqanlari iso 6z xarakteri etibarilo belo bir nozarat mexanizmini ona
goro dagtmamalidir ki, bu hom ganunverici hakimiyyato mohkomo hakimiyyati sisteminin xeyrino
miidaxilo imkanini yaradir, hom do mohkomoslorin is yikiinii artirir. Dolayist ilo ganunlarin vo
qanunaltt aktlarin dévlotin tomal akti olan konstitusiyaya vo hiiquga uygunlugu ils bagli nozarst
mexanizmi miistaqil bir orqana aid olmalidir ki, bu orqan Konstitusiya Mohkomaosidir. Eyni zamanda
onun bu foaliyyoti miivafiq subyektlorin miiraciotino osaslanmali, Konstitusiya Mohkomasinin
solahiyyatlari bu ¢orgivads miivafiq aktin konstitusiyaya uygunlugunun miisyyan edilmasi ilo bagh
olmalidir ki, bu orqan 6z maraq vo monafeyi namino foaliyyat gostors bilmasin vo istadiyi zaman
qorar gobul edo bilmasin. Ogor biz konstitusiyaya asaslanan demokratiyadan danisirigsa, hiiququn
aliliyinin bargorar olmasi, eloca do asas insan hiiquq vo azadliglarinin ganunlarin gobulu naticasinds
pozulmasimin qarsisinin alinmasi baximindan konstitusiya nozarotinin mdvcudlugu boylik 6nom
dasiy1r [10, soh. 2]. Bu noazarati hayata kegiron orqan bir sira Avropa dovlatlorinds (masalon, Cexiya,
Polsa, Macaristan, Avstriya), Tiirkiyado, homg¢inin Azerbaycan Respublikasinda Konstitusiya
Mohkomosi adlandigina gora, biz do konstitusion nozarat orqaninin adini bu sokilde qeyd etdik, oks
halda bu nozarsti hoyata kegirmoli olan orqan vo onun adi ilo bagh fikirlori daha 6ncodon miizakirs
etmali olacaqdiq ki, bununla mévzumuz basqa somts yonalocokdi.

Konstitusiya nozarati dovlot basgisi, parlament, hokumat vo s. Torafindon hoyata kegirildiyi
halda “siyasi konstitusiya nazaroti” adlandirilir. Lakin daha tutarli formada konstitusiya nazarati
oziinilin xiisusi konstitusiya salahiyyatlari ¢ar¢ivesindo vo qanunvericiliklo miisyyon edilmis qaydada
mohkomo proseduru vasitasilo spesifik mohkomo instansiyasi torofindon tomin edilir. Bu zaman
qanunun v9 ya onun bir hissasinin konstitusiyaya uygunlugu iizro qoti qorar qobul edilir. Siyasi
konstitusiya nozarotindon forqli olaraq konstitusiya nazaratinin mahkoma sistemi, bir qayda olaraq,
inkisaf etmis, demokratik tosisatlara malik olan, “hakimiyystlorin bolgiisii” prinsipini qobul etmis
dovlatlordo daha genis formada totbiq edilir.

Odobiyyatda konstitusiya nozarstinin xarakteri ilo bagli osas miibahiso siyasi konstitusiya
nozaratinin yaxud mahkamalar torofindon hayata kecirilon konstitusiya nazaratinin daha diizgiin vo
effektli olmasi otrafinda gedir. Bu miizakire homg¢inin Konstitusiya Mohkomaosinin rolunun dovlat
sistemindo miioyyon edilmasi baximindan bdyiik 6nom dastyir. Bels ki, bir qrup alim konstitusiya
nazaratinin normativ hiiquqi akti qobul edon orqanin 6zii torafindon hoyata kecirilmosina (siyasi
konstitusiya nozaratine) torofdar ¢ixirlar, digor qrup isa bu funksiyanin mehkomao xarakterli ayrica bir
orqan (imumi mohkomolor vo ya bu mogsadlo yaradilmis ayrica orqan) torofindon hoyata
kecirilmosini diizgiin hesab edirlor. Bir ¢ox miialliflor (N.Nikiforov, J.Tonissen vo b.) “konstitusiya
nozarotinin mohkomolor torofindon hoyata kegirilmosi zamani hakimiyyatlor bolgiisii” prinsipinin
pozuldugu faktina istinad edirlor. Hesab edilir ki, toyinetmo osasinda togkil olunan vo kigik heyoto
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malik olan bir organin dovlst strukturu iyerarxiyasinda timumi segkilor asasinda togkil olunmus bir
orqandan, yoni parlamentdon yiiksokdo durmasi seckili orqanlarin aliliyi prinsipina vo hakimiyyatin
bolgiisii prinsipine ziddir. Bu fikri miidafio edon miislliflora goro, mohkomolor torofindon hoyata
kecirilon nozarat qanunverici hakimiyyatin suverenliyinin inkarindan basqa bir sey deyil. Bu da bizim
konstitusion toskilatimizin asas1 olan hakimiyyaotin boliinmasinin inkarina gatirib ¢ixarir. Qanunverici
hakimiyyat ganun qobul edir, mohkoma hakimiyyati onu totbiq edir, icraedici hakimiyyat iso onlarin
hoyata kegirilmasino ¢alisir. Bu hakimiyyatlorin hor biri onlar {i¢iin miioyyonlosdirilmis sorhoddo
dayanmalidirlar. Mohkomolor qanunlara nazarat etmok vo doyisdirmok ii¢ilin deyil, onlari totbiq etmok
iciin yaradilmigdir. Onlar necoliyindon asili olmayaraq, qanunverici hakimiyyastin gosterislorinin
totbiqini tomin etmalidirlor.

Burada konstitusiya mohkoma nozarasti sleyhino iki arqument irali siiriiliir: onlardan birincisi,
konstitusiya mohkomo nozarstinin parlamentin suverenliyi ilo bir araya sigmamasini, digori iss bu
institutun hakimiyyat bolgiisii prinsipine zidd olmasini ehtiva edir. Hals, 20-ci asrin avvallorinds
Hans Kelzen birinci arqumenti rodd edorak bildirirdi ki, “suverenlik biitévliikdo dévleto moxsus
oldugundan hor hansi bir dovlat orqaninin suverenliyindon ayriligda danismaq olmaz”. O belo
diistinon hiiqugsiinaslarin fikirlorini osassiz hesab edorok, onlarin bir torofdon hiiquqi dovlot
ideyalarin1 miidafio etmolorini, digor torafdon iso qanunvericini hiiquqi nozarotdon tocrid etmalorini
montigsiz vo ziddiyyatli hesab edirdi [11, soh. 13-14]. Haqigoton do, nozor yetirdikdo dovlot
hakimiyyst orqanlarmin foaliyyati elo qarsiligh sokilde tonzimlonmisdir ki, he¢ bir orqan tam
miistoqil sokildo foaliyyst goOstororok 6z maraq vo monafeyini giido bilmir. Elo Azorbaycan
Respublikasinin Konstitusiyasina nozer yetirsok, gororik ki, qanunlarin Azarbaycan Respublikasi
Prezidenti torafindon imzalanmadan qilivvays minmomasi, Konstitusiya Mohkomasinin hom icra, hom
do qanunvericilik hakimiyystino tosirini nezords tutan Konstitusiya miiddoalart (impigment;
Azarbaycan Respublikasiin Konstitusiyasina zidd olan gqanunlarin, diger normativ hiiquqi aktlarin
miiddealariin logvi) 6lkomizds hakimiyyatlorin bolgiisii konsepsiyasinin real hiiquqi bazasinin
formalagdigin1 demayo asas veran an miihiim miiddealardir [12, ssh. 639-640].

Hoqigaton do, Konstitusiyamiza nozor yetirsok, hakimiyyat qollarmin faaliyystinin
uzlasdirldigini  gororik. Misallara noezor yetirsok, Azorbaycan Respublikasinin Konstitusiya
Mohkaomosi, Ali Mahkoma vo apelyasiya mohkomalorinin hakimlorinin vazifoys toyin olunmasi icra
hakimiyyati orqan1 olan prezidentin toklifi asasinda qanunverici orqan olan Milli Maclisin razilig ils
miimkiin olur. Digar bir misal versok, Milli Maclisin qobul etdiyi qanunlar prezident torofindon
imzalanmaqla qlivvoys minir. Homginin Azorbaycan Respublikasi Prezidentinin vazifadon
konarlagdirilmasi togobbiisii Azorbaycan Respublikasinin Prezidenti agir cinayot torotdikdo
Azorbaycan Respublikast Konstitusiya Mohkomaosinin togobbiisii ilo Azorbaycan Respublikasi Ali
Mohkomasinin 30 giin miiddatinds verilon rayi asasinda Azarbaycan Respublikasinin Milli Maclisi
qarsisinda irali siiriile biler [ 13, mad. 95.1.10, 97.11, 107.1]. Goériindiiyii kimi, hakimiyyat orqanlarinin
foaliyyoti miitloq monada miistaqil deyilse, qanunvericilik hakimiyyoti orqaninin qanunvericilik
foaliyyati ilo bagl miitloq monada miistoqil olmasi vo bu barads nazarst mexanizminin olmamasi no
dorocods mantigo uygundur? Bu hakimiyyatlor bolgiistine zidd oldugu kimi, ¢ilinki hor bir organin
foaliyyatine nozarot mexanizmi olmalidir, digor torafdon do qanunverici orqanin he¢ zaman insan
hiiquq vo azadliglarina zidd bir akt qobul edo bilmoyocoyi monasina golir ki, belo bir
prezumpsiyasinin gobul olunmasi absurddur. Ciinki istor Azorbaycan Respublikasinin, istorso do
diinya 6lkolorinin hiiquq tocriibasino nozor yetirsok, Konstitusiya Mohkomolorinin gorarlarinda
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yetarinca bu kimi hallarin tasbit edildiyini gore bilarik. Bu baximdan on yiiksok hiiquqi qiivvays malik
akt kimi konstitusiyanin aliliyi Konstitusiya Mohkomasi torofindon tomin olunur [13, mad. 147.1; 14,
mad. 1.2].

Ikinci arqumenta cavab olaraq H.Kelzen “dordiincii hakimiyyotin” xeyrino bir sira dolillor iroli
siirlirdii. Onun fikrinco, konstitusiya adliyyasini ayrica hakimiyyat qolu hesab etmok olmaz, burada
yalniz qanunvericilik (normayaradiciliq) faaliyyati istisnaliq toskil edir, sadoco olaraq konstitusiyaya
uygun olmayan normalar miioyyon edilmoklo, onlarin totbiqi mohdudlasdirilir, basqa sozlo,
konstitusiya adliyyosi neqativ ganunverici kimi ¢ixis edir. H.Kelzenin fikirlorinin davami olaraq qeyd
etmok lazimdir ki, “siyasi nozarot institutu”nun torsfdaslarinin ifads edilon movqeyi hiiquqi
arqumentlor baximindan ¢ox zsifdir. ©Ovvala, moshur ifadays uygun olaraq “he¢ kim 6z isinds hakim
ola bilmaz”. Parlament, Prezident vo basqa siyasi konstitusiya nozarst orqanlart siyasi xarakterli
foaliyyoti hoyata kecirdiklorindon obyektiv hiiquqi qiymatlondirmoni hoyata kecirmok imkanina
malik deyillar.

Belalikls, konstitusiya nazarati konstitusiyanin ali hiiquqi qilivvesinin tomin edilmosi iizro
foaliyyati 6ziindo ehtiva etmoklo “siyasi konstitusiya nozarati” vo “mohkoma nozarati” kimi tozahiir
edo bilar. Bir gayda olaraq, konstitusiya nozaratinin daha demokratik formasi kimi mohkoma noazarati
qobul edilmokdadir [11, soh. 13-15].

Konstitusiya nozarati dovlotin siyasi rejiminin demokratik 6l¢iilorinden biri kimi, insan hiiquq
vo osas azadliglarimin tomin edilmosi, “hakimiyyst 6zbasmaliginin vo anarxiyanin” qarsisinin
alinmas1 xarakterino malikdir. Miiasir dovrde dovletin hiiquqi baximdan 6ziinii mohdudlagdirma
konsepsiyas1 onun siyasi rejiminin demokratik gostoricisidir.

Konstitusiya nazarati mexanizmi qanunlarin konstitusiyaya uygunlugunun yoxlanilmasi kimi
meydana golmisdir. Konstitusiyadan sonra yiiksok hiiquqi qiivvaya malik normativ aktlarin, homginin
ohamiyyatina gors homin aktlara yaxin digoer aktlarin hiiquqi qiymatlondirilmasi bu institut vasitasilo
tomin edilir [11, soh. 11-12].

Gortindiiyti kimi, bir ¢cox formada hoyata kecirilon konstitusiya nozaroti hakimiyyatlor
bolgiisii prinsipi, eloco do dovlat idaraciliyi baximimdan oldugca miihiim bir énom orz edir. Ilk
ndvbado, soziigedon hiiquqi institut qanunvericilik hakimiyyatino nozarot mexanizmi kimi ortaya
cixmagqla qanunlarin hiiquga uygunlugu, homginin konstitusiya rohbaer tutulmaqla iyerarxik normativ
aktlar sistemindo kolliziyalarin aradan qaldirilmasi, hakimiyyat qollar1 arasinda solahiyyot bolgiisii
ilo bagli miibahisalorin aradan qaldirilmasi kimi asas funksiyalar1 dasiyir vo forma baximindan bir
cox nova boliinmoklo normativ aktlarin yaranmasi ila bagli prosesin avvalindon sonuna qador 6z
foaliyyotini davam etdirir ki, bu miixtalif 6lkolorin qanunvericiliyindo tofsilath sokildo tonzimlonir.
Bu da, haqgigaton, konstitusion nazaratin neco vacib shomiyyat dasidigini vo klassik hakimiyyatlor
bolgiistiniin vacib elementi olan tarazlig-nazarat mexanizmini necs tamamladigini gostorir. Onun
konstitusiyamiza asason mahkoma hakimiyyati orqani hesab olunmasina goldikds ise deya bilorik ki,
Konstitusiya Mohkomosinin adi mohkomo orqanlar1 ilo boraborlogdirilmomosi vo mohkoma
hakimiyyat orqanlar sisteminds yerinin miioyyan edilmosina qarsi ¢ixan miislliflor haqli olaraq onun
toyinatina, torkibino, mohkoms icraatinin mezmununa, aktlarin hiiquqi oshamiyyatine diqqet yetirmayi
zoruri bilirlor. Qeyd edilir ki, ogor Konstitusiya Mohkomasi digor mohkomolorlo eyni soviyyado
dayanacaqgsa, 0ziliniin toyinatini itiror vo logv edilo bilor. Qeyd edilon halda onun funksiyalarin1 Ali
mohkoma yerino yetiro bilor. Bu fikrin davami kimi odobiyyatda Konstitusiya Mohkomaosi “miistoqil
dovlot nozaroti hakimiyyoti”, “kompleks xarakterli ixtisaslagsmis qurum kimi 6ziindo nozarot vo
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mohkoma hakimiyyatini birlogdiran”, “konstitusiya odalot miihakimesini hoyata kegiron xiisusi
mohkama orqan1” vo s. Kimi qiymatlondirilir.

Hal-hazirda oksaoriyyotin {izorindo homfikir oldugu mosolo ondan ibarstdir ki, Konstitusiya
Mohkomasi mohkoma hakimiyyatine daxil olan digor mohkomo organlarindan forqli tobisto malikdir,
imumi mohkomo organlarinin davami, ndvboti mohkomo instansiyasi deyil. Konstitusiya
Mohkomaosinin gorarlar ilo alagadar olaraq iso bu forqlilik 6ziinli daha aydin sokildo biiruzo verir.
Mbohz 6z gorarlari vasitasilo Konstitusiya Mohkomasi Konstitusiyanin birbaga hiiquqi qiivvasini tomin
edir, konstitusiyaya uygun olmayan aktlar1 qiivvadon salir, hiiquq sistemindo vo hiiquq totbigetmo
praktikasinda movcud olan bosluglart aradan qaldirir. Konstitusiya nozaratini hoyata kegiron organ
kimi Konstitusiya Maohkomasinin gorarlari onun qanunla miioyyan edilmis xiisusi prosedur qaydalara
omal edilmokls baxdigi maddi, prosessual vo togkilati mosalolor iizro hiiquqi baximdan formuls
edilmis naticalorini ifads edir.

Belaliklo, Konstitusiya Mohkomasi miistosna olaraq konstitusiya odalot mithakimasini hoyata
keciron ixtisaslasmis, miistaqil ali konstitusiya adalst miithakimasi orqani kimi Konstitusiya ilo onun
solahiyyatlorino aid edilmis mosalolora dair foaliyyoti hoyata kecgiron mohkomo orqanidir.
Konstitusiya Mohkomasi hiiquq institutu olmaqla yanasi, hom do siyasi vo hiliquqi miinasibatlor
sisteminin elementi kimi ¢ixis edir [11, soh. 37-38]. Bununla da Konstitusiya Mohkomaosi konstitusiya
nozaratini  hakimiyyatlor bolgiisiiniin  pozulmadan, qanunverici orqanin foaaliyyotine sadoco
konstitusiyanin aliliyinin tomin olunmasi hissasindo miidaxilo edorok miivafiq nazarstin obyektiv
sokildo hoyata kecirilmasi iiclin zoruri olan bir orqan kimi mdvcud olmagqla, aktlar arasindaki
ziddiyyatlori, hakimiyyet qollar1 arasindaki salahiyyat bolgiisii ilo bagl ziddiyyatlari, yani, bir sozlo,
sanki miibahisali magamlar1 hall etdiyi {iglin vo imumilikds hansisa hiiquqi aktdan edilon sikayat,
sorgu vo miiracist osasinda foaliyyot gostordiyi liclin xarakteri etibarilo “mohkoms” adlandirilmigdir.
Lakin unutmaq olmaz ki, o miistaqil orqan kimi mdvcud olmaqla dovlst idaragiliyindoki normativ
aktlarla bagli bosluglar1 aradan qaldirmaga xidmot edir. Konstitusiya Mohkomasi biitiin mohkomalor
ticlin osas olan prinsiplori osasinda foaliyyat gostorsa do, digor mohkomaolordon 6z hiiquqi tobiotino
goro forqlonir [15, soh. 7].

Notica

Konstitusiya nozarati hakimiyyatlor bolgiisii baximindan boyiik shomiyyst orz edir. Xalq1
dovlat idarogiliyindoki 6zbasinaligdan qorumaq, hamginin dovlot hakimiyyat foaliyyatinin kamil
sokildo hoyata kegirilmasi baximindan hakimiyystlor bdlgiisii prinsipi vo onun tolobine gors
qanunvericilik, icra vo mohkoms hakimiyystlorinin ayrilmasi, yoni forqli orqanlar torofindon
sozligedon hakimiyyatlorin realizo edilmosi vo onlarin foaliyystlorino bir-biri torofindon nozarot
edilmasi mexanizmi nazords tutulmusdur. Bu qarsiligli tonzimlomalora misal olaraq deys bilarik ki,
bir sira 6lkslords ganunlar ganunverici orqan torafindon gobul edilir, lakin prezident torafindon
imzalanmazsa, qlivvoye minmir yaxud miioayyon vozifolorin tutulmasi qanunverici va icra
hakimiyyati orqanlarinin razilagmasi ils hoyata kegir va s. Bununla bels 6z solahiyyatlori ¢orcivasinda
bu orqanlar miistaqildirlor, onlarin bir-birinin faaliyyetins birbaga miidaxilasi yolverilmazdir vo bir-
birlorino tabe deyillor.

Bu hakimiyyat qollarinin her biri 6z nozarot mexanizmino do malikdir. Masalon, birinci
instansiya mohkomosinin togsirlondirilon fiziki soxs barosindo qobul etdiyi hokmdon sikayot
mexanizmi ali instansiya mohkomosina qodor uzanan bir pillo ilo tomin edilmisdir. icra hakimiyyati
organlarinin gobul etdiyi aktlardan homin orqana, mohkomoyo yaxud yuxari organlara sikayot
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mexanizmi do nozordo tutulmusdur. Lakin parlamentin foaliyyati, yoni qanunyaratma foaliyyati ilo
bagli bels bir mexanizm konstitusion nazarat olmadan miimkiin deyildir. Diisiinok ki, konstitusiyaya
zidd hor hansi bir ganun qobul olunub yaxud hansisa bir hiiquq sahoasinds gobul olunan spesifik
ganunlar ilo mocollodoki miivafiq maddslor arasinda kolliziya mévcuddur. Bu halda soziigedon
ziddiyyatlorin aradan qaldirilmasi yaxud qanunun logv olunmasi ilo bagli haraya miiraciot etmok
lazimdir? Bu funksiya no icra hakimiyyati organina, no do mohkomo hakimiyyati orqanina moxsus
deyil vo olmamalidir da, ¢iinki bu zaman ham onlarin qanunverici hakimiyyatin foaliyyatine miidaxils
imkanlar1 yaranacaq, hom do is yiiklori artacaqdir. Bu problemlarin qarsisinin alinmasi ti¢lin heg bir
hakimiyyat qoluna tabe olmayan vo mohkamas hakimiyyati orqanlarindan da bir sira spesifik cohatlori
ilo forqlonon bir strukturun yaradilmasi zoruroti ortaya ¢ixir ki, bu struktur Konstitusiya
Mohkomaosidir.
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THE CONSTITUTIONAL COURT'S CONTROL OVER THE ACTIVITIES OF THE

LEGISLATIVE BODY IN TERMS OF THE PRINCIPLE OF SEPARATION OF POWERS

Mammadli Sh.A.
National Aviation Academy

As in any system, the principle of existence of the state is based on subsystem elements, their

mutual relationship and the correct, harmonious distribution of power, that is, the power of the state,
among these subsystem elements. In this sense, the power feature, which is a specific feature of the
state, is divided between various bodies, and since the concentration of all power powers in the hands
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of one subsystem element leads to the exploitation of these powers, the exploitation of the will of the
people by the relevant body, it lays the foundation for a despotic and uncontrolled regime. In this
case, that structure can adopt any law it wants, implement it as it wants, and even determine the
conditions for its implementation. In this case, it is inevitable that this body will inevitably exercise
these powers for its own benefit. That is why the principle of separation of powers is formed and the
idea of the executive, legislative, and judicial powers operating independently but in interaction is
adopted in state administration. At this time, the norms that determine the rules of behavior of the
state and society are adopted by the legislative body, which clearly shows that the role of parliament
is of great importance in the separation of powers, both in terms of indirectly expressing the will of
the people and in terms of determining the norms of activity of each state structure, as well as society.
In connection with the inevitability of the existence of a control mechanism to prevent arbitrariness
or possible errors in the activities of each branch of government, the idea of creating such control
over parliament also arises, which is carried out by the Constitutional Court as a body of
constitutional control.

From this point of view, the place and importance of the Constitutional Court in the system of
state power is of great importance in terms of containing a mechanism for controlling the existence
of norms, that is, laws, regarding how the state and society should function, in a way that is free from
conflict, in accordance with the law and, first of all, with the constitution, which covers the most
important part of state life. Because neither the executive nor the judicial power can provide this
control. On the other hand, before the existence of a mechanism for controlling the implementation
of laws and their violation, those laws themselves must exist hierarchically, without contradictions
and in accordance with the law. Otherwise, the implementation of legally flawed laws and the
prevention of their violation will be extremely harmful to the state and social order.

The purpose of the study is to reveal that the Constitutional Court is not only above the division
of powers, but on the contrary, its activities serve to maintain the balance in this division. The
relevance of the study is aimed at justifying the existence of the Constitutional Court, which has not
yet turned thirty years old in our state system, and its control over parliament from a constitutional
and legal perspective.

Keywords: Constitution, Constitutional structure, Constitutional control, Constitutional
court, Separation of powers, Legislative power, State, Control function.
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HAVA NOQLIYYATI INFRASTRUKTURUNUN IDARO EDILMOASININ
BEYNOLXALQ TOCRUBOSI
dhmadova G.T.
Milli Aviasiya Akademiyasi

Magalada ABS, Kanada, Avstraliya va Braziliya 6lkalarinin hava nagliyyati infrastrukturunun
Vo onun asas obyekti olan aeroportlarin idara edilmasi sahasinda tacriibasi atrafli 6yranilmis va
muvafiq Umumilasdirmalor apariimisdwr. Tadgigat zamanm bu doviatlorin milli aviasiya siyasati,
aeroportlarin planlasdirilmasi, idara olunmasi va tohlUkasizlik standartlarimin  tatbigi  kimi
istigamatlarda formalasdirdiglar institusional yanagmalar muqayisali sokilda arasdiriimusdir.

ABS va Kanadada hava nagliyyati infrastrukturunun idara edilmasinda dovlat—0zal sektor
torafdashigr,  infrastrukturun  maliyyalogmasinda  muxtalif  modellorin -~ totbiqi  vo  Sarnisin
tohlukasizliyina dair sart tonzimlayici mexanizmlor xisusi diqgat ¢okir. Avstraliyada iso hava
limanlarimin idara edilmasinda dovlat nozarati ilo bazar mexanizmlorinin balanslasdirilmasz,
regional inkisaf programlart ilo aviasiya infrastrukturunun alagalondirilmasi muhim yer tutur.
Braziliyada son illorda hayata kecirilmis ézollogdirma dalgasi, aeroportlarin konsessiya modellori
asasinda idara olunmasi va infrastrukturun modernlagdirilmasina yonalmis sosial-iqtisadi tagviglor
forglanan yanasma kimi giymatlondirilir.

Maqalada, hamginin  bu  6lkalorin  tohlikasizlik  standartlarimin ~ formalasdirilmast,
sertifikatlasdirma prosedurlarimin tagkili, aviasiya xidmoatlarinin keyfiyyatinin yiksaldilmasi va
maliyya dayamiqlhiginin tomin olunmast ilo bagl tacribalori Umumilasdirilmisdir. Miigayisalar
gostarir ki, hava nagliyyat infrastrukturunun samoarali idara olunmasi tokca texniki masalalar deyil,
hom da dovlat siyasati, regional inkisaf maqsadlaori va sosial programlaria six baghdur.

Natica olaraq, tadgigat Azarbaycan Ucun da aktual olan bir sira elmi asaslandwrilmis tovsiyalar
irali  surdr: idarsetmado  inteqrasiva  olunmus  yanagmalarin  tatbigi, infrastrukturun
modernlasdirilmasina  dovlat dastoyi, tohlikasizlik  standartlarimin - beynolxalq  tocriibaya
uygunlagdirilmast va 0zal sektorun istirakinin genislondirilmasi.

Acar sOzlar: hava nagliyyati, infrastruktur, milli aviasiya, tahlUkasizlik, sosial programlar,
infrastrukturlara dovlat dastayi.

Hava naqliyyat: infrastrukturunun idara edilmasinin beynslxalq tacribasi

Iqtisad elminin banilorindon biri olan P.Samuelsonun fikrinco “infrastruktur” terminini
igtisadi odobiyyata Amerika iqtisad¢ist P.Rozensteyn Rodan gotirmisdir, lakin infrastrukturu
iqtisadiyyatin osas saholorinds xiisusi sahibkarligin olverisli inkisafin1 tomin edon va buttn shalinin
tolobatini 6doyon iimumi soraitlorin kompleksi kimi miayyanlosdirmisdir. Qarbin sosioloji va igtisadi
fikrinda comiyyatin hayatinda infrastrukturun shamiyyati “comiyyatin xarclori”, “listalik masraflor”
anlayislar1 vasitasilo muayyon edilir [13,5.344].
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Yerli hava noqliyyat: bir ¢ox dlkalorda dévlat tarafinden dostoklonir. Bels ki, Avropa ittifaginin
NQ2408/92 tonzimloyici akti aviasirkotloro kompensasiya verilmasi prosedurunu miayyan edir.
So6hbat sosial-shomiyyatli marsrutlar iizro dasimalarin yerina yetirilmasindon gedir, hans1 ki,
periferiya, yaxud dasimalara az toloblo xarakterizo olunan va regionun inkisafi {i¢iin ¢ox miihiim
ohomiyyat kasb edon aeroportlar daxil edilirlor.

Kigik intensivli uguslar1 olan aeroportlarin faaliyyatinin idars edilmasi izra gabaqcil tacriibs
osason orazisi 60 paraleli simal qiitbdo yerloson dovlotlordo (ABS (Alyaska), Kanada vo Db.)
formalagmisgdir.

Osas amil odur ki, yerli aeroportlarin xidmat géstaran xiisusi rayonu olur, hansiki ohalisi t¢tin
homin aeroport daha olverislidir. Asagi intensivli uguslar olan aeroportlarda xidmat sisteminin
inkisafi yerli xidmot bazarlarindan sarnisinlarin calb edilmasina gotirib ¢ixarir.

Bozi 6lkolor — ABS, Kanada, Avropa lttifaq: 6lkalori, Hindistan, Kamboca, Vyetnam va Laos
beynalxalg hava tocriibasinds adston gobul olunmus dasimalarin hoyata kecirilmasi gaydasi vo
sartlori haqqinda ononavi togdimatdan getmislor. Onlar liberallasma vo “ac¢iq soma”nin avvalinda
Ozlorinin beynoslxalq havadagimalarinin milli bazarlarimi agdilar vo bununla da 6z Olkslorinds
beynalxalq hava istismarimin iqtisadi somaraliliyinin yiksaldilmasine nail olmuslar.

Lakin liberallasma vo ‘“agiq soma” prinsiplorinde beynolxalq aviadasimalar bazarinin
tonzimlanmasina yeni yanasmalarin islonib hazirlanmasi gox vaxt tolob edir. Xiisusilo, Avropa ittifaq:
Olkalari Avropa “agiq sama”ni1 30 il arzinds yaratmislar.

Yerli tadqgiqatgilar — R.M. Oliyev vo F.O. Mommodov Azorbaycan soraitindo hava nogliyyati
infrastrukturunun inkisaf perspektivlorini tohlil edorak, beynalxalg tocriibonin milli aviasiya
siyasotino uygun adaptasiyasinin vacibliyini qeyd edirlor. Onlarin fikrincs, dovlot dastoyi,
tohllikasizlik standartlarmin tokmillogdirilmasi vo 6zal sektorun prosesa colb edilmoasi hava
naqliyyatinin dayaniqli inkisafi tiglin asas sortlordondir [1, s.312], [2, s. 256].

Hazirda Avropa aviasirkatlori liberallasma vo “a¢q soma” yolunu tutan digor Olkalorin
aviagirkatlori ilo  birlikdo diinya aviadasimalar bazarinda faktiki iqtisadi situasiyani
muoayyanlosdirirlar.

Hava nagliyyati infrastrukturunun idars edilmosi masalalori nogliyyat iqtisadiyyati vo dovlot
siyasoti kontekstinds uzun illordir tadqiqat obyektidir. Klassik yanagsmalarda hava nagliyyati sistemi
mirokkob va ¢oxsaviyyali bir struktur kimi giymatlondirilir vo onun effektiv foaliyysti planlagdirma,
maliyyslosma vo idarsetma mexanizmlorinin diizgiin qurulmasindan asilidir. Bu baximdan
N.Qromov va R.Leontyevin tadgiqatlarinda hava noqliyyatinin idars edilmasinin nozori asaslari, hava
axilarinin prognozlasdirilmasi vo optimal idaroetmo modellori genis sokildoa sorh olunur. Mialliflor
gostoarirlor ki, aviasiya infrastrukturunda dovlstin rolu asasan strateji planlagdirma va tahlikasizlik
mosalaloari ilo baghdir [9, s.184].

A.Qubenko vo E.Kostrominanin aSarlorinds iss hava nogliyyatinin iqtisadi aspektlori,
aeroportlarin regionlarin sosial-igtisadi inkisafina tosiri vo Sornisin dasimalarinin somaraliliyinin
artirilmas1 masalalori 0n plana gakilir. Bu todgiqatlarda vurgulanir ki, hava limanlart tokca nagliyyat
obyektlori deyil, eyni zamanda regional iqtisadi foalligi stimullagdiran miihiim infrastruktur
elementloridir [5, s. 288], [6, s. 184].

Beynalxalq adobiyyatda hava naqliyyati infrastrukturunun idars edilmosina daha ¢ox bazar
mexanizmlori vo 0zal sektorun istiraki prizmasindan yanasilir. Belo ki, R. Doganis vo A. Graham
aeroportlarin biznes subyekti kimi foaaliyyat gostordiyini, golirlorin diversifikasiyasi, xidmot
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keyfiyyatinin ylksaldilmasi vo kommersiya faaliyyatinin genislondirilmasinin muasir idarsetmodo
asas prioritetlor oldugunu geyd edirlor. Onlarin fikrinca, dOvlot nozarati ilo kommersiya maraqlari
arasinda tarazliq hava limanlarinin dayaniqli inkisafinin asas sortidir [12, s. 368], [11, s. 284].

K.Button vo B.Vasighin todgiqatlarinda hava naqliyyatinin qgloballasma soraitinds rolu,
beynalxalg rogabst vo dovlst tonzimlonmosi masalalori arasdirilir. Miuolliflor vurgulayirlar ki,
xususilo ABS vo Kanada kimi Olkolorda dovlst—6zal sektor torafdasligi modellari infrastrukturun
maliyys yiikiinlin azaldilmasma vo innovativ idarsetmo isullarinin totbigine imkan yaradir [10, s.
420].

Beynolxalq toskilatlarin sonadlori do hava naqliyyati infrastrukturunun idars edilmasinds
mihim monbs kimi ¢ixis edir. ICAO vo IATA-nin hesabatlarinda aeroportlarin iqtisadi idara
olunmasi, tohliikasizlik standartlar1 vo sertifikatlasdirma prosedurlarinin beynalxalqg normalara
uygunlasdirilmast zorurati xiisusi vurgulanir. Diinya Banki vo OECD-nin tadgiqatlarinda iso
Braziliya vo bir sira digar 6lkalords tatbiq edilon konsessiya va 6zallagsdirma modellarinin investisiya
calbediciliyini artirdigi va infrastrukturun modernlasdirilmasine tokan verdiyi gostorilir.

Butovlikds xarici 6lkalards acroportlarin istismari tocriibasi oxsardir vo asagidaki vaziyyoatds
ifados olunur [3, s. 157].

- aeroport tasarriifatinin shamiyyatli dovlot dastoyi mexanizminin olmast;

- dovlat va regional bldcalordan maliyyslosdirmanin slagelondirilmasi;

- aeroport sisteminin inkisafi vo onun yenidon qurulmasmin kompleks vo uzunmuddatli
planinin hazirlanmast;

- kigik aviasiyanin inkigafina kdmok, mixtslif név programlarin gabulu.

Hal-hazirda vaxtda ABS-1n aeroportlarinin oksariyyati onlara olan talobi 6domok gabiliyyatina
gadirdir, ancaq ABS-in 35 iri aeroportlarindan 14-ii artiq yiiklo igloyir. Boyiik buraxilis qabiliyyatli
qurgularin ¢atismamasinin moévcud vaziyyati, Sornisin hava dagimalarinin artan ha¢gminin tomin
edilmasi tigiin infrastrukturun genislonmasine olan ehtiyacla sartlonir.

Avianogliyyat dasimalarina tolobin inkisafi qalxma-enms zolaglarina maliyyo mexanizminin
togdim edilmasinin zaruriliyi ilo slagodardir.

Regionlarin har birina aeroportlarin inkisafinin milli programindan maliyyalaosdirma payt
asagidakt meyarlar asasinda ayrilir [4, S. 95]:

- har bir statin hacmi va ohalisi;

- 10 min sarnisinlarin vo daha ¢ox dasinma hagmi ilo aeroportdan ugan sarnisinlorin sayi.

ABS iimumi toyinatli aviasiya aeroportlarindan istifadodo lider sayilir. Umumitoyinatl
aviasiyaya (UTA) isgiizar, soxsi vo kicik aviasiya aiddir. Hazirda UTA tokco kommersiya
aviasiyasinin deyil, ham da digar nagliyyat ndvlarini tamamlayan global nagliyyat sisteminin mihim
hissasi hesab edilir. Dinyada 89% butin hava gomilari UTA ¢argivasinds islayirlor, 87% bitin
ucuslar UTA uguslart kimi tosniflogdirilir vo 80% bdittin pilotlar UTA tayyaralorinds ugurlar.

Kigik toyinatli aviasiya toyyaralori kigik aeroportlarda yerlosirlor, bir gayda olaraq cadval tzra
ucuslar yerina yetirmirlor. ABS-da reys aviasiyalar1 580 aeroportda istifads olunur, UTA tayyarslarin
1o tagribon 5400 aerodromdan u¢maq imkanlar1 vardir. Masalon, Nyu-Yorkda UTA asas axini yerli
aeroportlar: Teterboro, Morristown, Islip aeroportlari vasitasilo hayata kegirilir.

Hor bir region daxilinds layihalorin maliyyslasdirilmasi milli prioritetlor sisteminin sartlori vo
imkanlari, region daxili spesifik problemlori osasinda miioyyon edilir. Aeroportlarin
modernlosdirilmasi programi vasitasilo dovlot vosaiti alan vo Xxorcloyan aeroportlar yerusti

99



Elmi Macmua Cild 27, Ne4, 2025
Scientific Journal Vol. 27, Ne4, 2025

infrastrukturdan istismari vo Xidmati, eloco do ona olgatanliq qaydasina gora aeroport mioyyan
ohdaliklor Gzarina goturur.

Alyaska statinda aeroportlarin faaliyyatinin idars edilmasi sahasinds tacriibasi daha maraqlidir.
Alyaska aeroportlarinin osas Sahiblori (sponsorlar1) Noagliyyat vo Kommunal Tosorriifati
Departamenti (NKTD) ¢ixis edir. NKTD siyasoti statin miilki aviasiyasinin idara edilmosi
prinsiplorini miayyanlosdirir, hansi ki,:

- aeroportlarin inkisafinin prioritet layihalorinin maliyyslosdirilmasi ii¢iin kapital qoyulusu
programi hazirlayir;

- aeroportin miilkiyyatinin icara siyasatini misyyanlogdirir;

- aeroportlarin inkisafinin planlagdirilmasina, layihslorin hazirlanmasina, aeroportlarin
ingasina, onlarin texniki xidmot va istismarina gora cavab verir.

Statin aviasiya sisteminin planlagdirilmasina asagidaki elementlor daxildir [5]:

- mévceud sistemin elementlarinin ugotu;

- hava nogliyyati sferasinda tolobatin askara ¢ixarilmas;

- regionda aviasiya problemlarinin dyranilmasi;

- sistem talobatinin prognozlasdirilmasi;

- aeroportlarin rolunun vo siyasat strategiyasinin miioyyon edilmasi;
- acroportlarin alternativ sistemlorino baxilmast;

- acroportlarin sistem dayisiklarinin tovsiyalori va inkisafi;

- realizasiya planinin hazirlanmasi.

Aeroportlarin asashi tikintisi vo yenidon qurulmasi layihalorinin maliyyslosdirilmasinin asas
monbalari kimi aeroportlarin inkisafinin federal proqrami ¢ixis edir. Onun resurs bazasi aeroportlarin
istifdocilorin trast fondu va aviatras hesabina formalagir.

Kanadada sosial problemlorin hollinds kigik aviasiya bdyiik rol oynayir. Xiisusilo, Simali
Amerikanin regionlar1 iiglin genis yayilmis “po¢t mallar’” proqrami mdvcuddur. Bu program
sifariglorin toplanmasi vo sonradan sifaris olunmus omtoani eve, iso yilikdasimalar: vasitasilo
catdirilmasi Gigiin telefon kanallar1 va pogtdan istifado etmoaklo mixtalif omtaslorin sifarisini nazards
tutur. Yiikdasimalari uguslarin az intensivli oldugu aeroportlar vasitasilo hayata kegirilir.

Bu programin reallagdirilmasi sahosinds on uzaqda yasayan Kanada ohalisinin muasir omtoo vo
mohsullarin biitiin ¢esidlorins slgatanliq imkan1 vardir.

Aviasiya xidmatlorinin gostorilmasi sahosinds sosial proqramlarin effektiv reallagdirilmasi
tclin xiisusi sirkatloro ddvlot dastayinin gostorilmasi vacibdir. Kanadada aeroportlara kdmok
moagsadilo dovlat programi mévcuddur. Bu programin moagsadi hava nagliyyatinin tahllkasizliyi,
aktivlorin qorunub saxlanilmasi vo aeroport faaliyystino amoliyyat Xorclorinin azaldilmas ilo bagl
aeroport foaliyysti sahasinda asas layihalorin maliyyslosdirilmasidir. Aeroport faaliyyatino kémok
dovlst programinin reallagdirilmasinin hacmi vo mexanizmi konkret aeroportun shomiyyati vo
ixtisaslasmasindan asilidir.

Kanadanin orazisindo 756 aeroport yerlosir, onlardan 152-si dOvloto moxsusdur. Dovloto
moxsus aeroportlar bes qrupa boliiniir:

1. Arktik aeroportlari. Baladiyyalorin mulkiyyatindadir, dostok sistemina simal arazilarinin
maliyyolosdirilmasi programi vasitasilo dotasiyalar vo aeroportlara kdmok dovlst programi daxildir.

2. Sosial ohamiyyatli aeroportlar. Dovlot milkiyystinds 13 aeroport var vo onlarin hamaisi
dovloat torafindon tam tamin olunurlar.
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3. Milli yiikdagimalarinin 94%-ni yerino yetiron aeroportlardir. Sirkotlorin idarosediciloring
uzunmiddatli icarayo verilib — 26 aeroportlardir.

4. Yerli hakimiyyatin mulkiyystindo olan aeroportlardir. Aeroport sisteminds ohamiyyati
boylk deyil va dovlat tarafindon maliyyslosdirilmir — 31 aeroportdir.

5. 1Qllik sornisin axmi 200 min adama qodor olan regional aeroportlar. Regionlarin
miulkiyyatindadir, aeroportlara kdmok ddvlot proqrami (AKDP) torafindon maliyyslosdirillir — 71
aeroportdur.

AKDP c¢argivasinda dovlat dastoyinin alinmasina aeroportlar asagidak tolablora uygun iddiall
ola bilarlor:

- btuin giin sornisin dagimalarini miintozom hoyata kegirirlor;
- federal mulkiyyati sayilmir vo Kanada hokumatinin tabegiliyinds deyil;
- sertifikasiyalagdirma meyarlarina uygun galir.

Ogor aeroport ¢atin oalgatan orazids olan aeroportlarin kateqoriyasina barabar tutulursa, ona
bltun gin sarnisin dasimalarinin miintazom hayata kecirilmasi barads talob totbiq edilmir.

Layihalorin maliyyalasdirilmasi saviyyasi asagidaki amillarin giymatlondirilmasi asasinda
muayyan edilir:

- layihalarin prioritetliyi;

- texniki tahlil;

- g6starilon xidmatlorin hacmi;

- aeroportlarin sertifikasiyalagdirilmasina olan taloblors uygun galmasi;
- region Vs yerli maraqli taraflorlo maslohotlor.

Avstraliya aeroport sistemi milli nagliyyat infrastrukturunun mahim komponentlorindon
biridir, hansindan ki, kond va uzaq oarazilordo yasayan shalinin sosial vo iqtisadi vaziyyati asilidir.
Olkanin aviasirkatlori hor il orta hesabla 2 min sarnisin vo 23 mln. ton yiik dasiyirlar. Aviasirkatlorin
mocmu goliri 700 min. ABS dollari toskil edir. Yerli aviagirkatlor kond vo uzaqda yasayan ohali Giglin
on vacib omtas vo xidmatlor bazarina oslgatanligi tomin edirlor.

Avstraliyanin region aeroport sisteminin inkisafinin asas problemlori asagidakilardir:

- kond ohalisinin sayinin azalmast;

- tohllikasizlik saviyyasinin saxlanilmasi va yiiksaldilmasine normativ xarclorin artmast;

- texnoloji heyatin ¢atigmamast;

- tayyaralorin kbhnalmoasi;

- kand aeroportlariin infrastrukturunun pislogsmasi.

Bu problemlorin = ¢6zllmoasi mogsadilo  Avstraliyada aeroportlarin  tohliikasizliyinin
dostoklonmasi milli programi islonib hazirlanmigdir. Program Avstraliyanin infrastrukturu, nogliyyat,
regional inkisaf vo yerli 6zlintidaroetmo Departamentinin torkibinds yerlasir vo uzaq orazids olan
aeroportlarin  modernlosdirilmasinin - maliyyslogdirilmosine  dastok  g0Ostorir.  Aeroportlarin
dastoklonmasi proqraminin asas moagsadi Avstraliyanin uzaq v tocrid edilmis rayonlarinda yerloson
aeroportlarin tohllkasizlik saviyyasini va onlara slgatanligi yiiksaltmokdon ibaratdir.

Braziliyamin cografi xiisusiyyoti Vo onun iqtisadi inkisafinin yiiksok tempi hava dasimalar
genis sobokosinin yaranmasina sobab olmusdur, hansi ki, hazirda 6lkenin 150 sohari arasinda
maovcuddur. Bitin istigamatlords hom daxili, ham ds beynalxalg xstlords xiisusi aviagirkatlor xidmaot
gostorirlor, hansi ki, Braziliyada layihalondirilmis va istehsal edilmis toyyaralordan istifads olunur.
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Bu glin Braziliyada yuksok komfort saviyyasi olan vo yiksok effektivliklo isloyon 35
beynalxalq aeroportlar foaliyyat gostarirlor, 6lkonin baslica hava gapisi Rio-de-Janeyroda Antonio
Karlosa Sobima aeroportu v prezidentlordon birinin adin1 dasiyan Juselin Kubitgek paytaxt acroporti
hesab edilir.

Braziliyanin hava gomilari parkinda 11 min toyyars vardir. Conubi Amerika, Morkozi Amerika
Vo Simali Amerika 6lkaloari ilo birbasa aviareyslor mévcuddur.

Miilki aviasiyanin inkisafin1 Braziliya Dovlati mixtalif alatlorin vo mexanizmlarin kdmayilo
hoyata kecirir. Braziliyada daxili aviadasimalar sisteminin inkisaf etdirilmoasi moagsodilo hava
nogliyyatinin tohlikasizliyinin dostoklonmasino yerustl infrastrukturun modernlogdirilmasi vo
yaradilmasina, aeroportlarin gostardiklori Xidmatlorine slgatanligin tamin edilmasine yonaldilon bir
sira moQsadli proqramlar reallasdirilir.

Daxili hava nogliyyati sisteminin inkisafi programlarmin reallasdirilmasina nozarati
aeroportlarin infrastruktur mosalolori Uzro Departament hoyata kegirir. Departament, homginin
aeroportlarin planlasdirilmasi, tohllikasizliyi va igtisadi somaraliliyi sahasinds foaliyyat gostorir [8, s.
182].

Planlasdirma. Aeroport foaliyyotinin planlagdirilmasi prosesino elmi-tadqgigat islorinin
aparilmasi, hava nogliyyati sisteminin inkisaf proqrami g¢argivasinda aeroport infrastrukturunun
tokmillogdirilmasi mosalolorine aid texniki gayda vo prinsiplorin islonib hazirlanmasi, hamginin
acroportlarin foaliyyat standartlari, norma vo gaydalarimin mioyyanlosdirilmasi vo bas planin
hazirlanmasi daxildir.

Sertifikatlasdirma bu istigamat ¢argivasinds, departament aeroportlarin istismarinin texniki
norma va qaydalarinin yaradilmasi vo aerodromlarin tohlikasizliyi sahasindo faaliyyst gosterir,
aeroportlarin sertifikatlagdirilmasi prosesini hoyata kegirir.

TahlUkasizlik ganunazidd horokatlordon hava nogliyyatinin  tohllkasizliyinin - tomin
edilmasinin bitun aspektlorilo slagadar prinsiplar, standartlar vo gaydalarin yaradilmasidir. Bununla
olagodar tohliikasizlik miilki aviasiyanin asas problemlarindan birina ¢evrilmisdir. Departament,
homginin aeroportlarin, aviagirkatlorin va yiklayici operatorlarin faaliyyatinin tohllkasizliyi Gzra
programlarin hazirlanmasi va tosdigine géro masuliyyat dasiyir.

Faaliyyatin igtisadi ssmaraliliyi hom istehlakgilar, hom do biznes subyektlori Ggiin géstorilon
xidmatlarin keyfiyyatinin yuksaldilmasine imkan veron aeroport foaliyyatinin hoyata kecirilmosi
liclin  soraitin yaradilmasidir. Departament, homg¢inin aeroportlarin foaliyyatinin  auditor
yoxlamalarinin aparilmasina vo aeroport faaliyystinin batlin névlari ¢lin daraca va tariflorin
muayyanlagdirilmasina goro masuliyyat dasiyir.

Braziliyada hava nogliyyati sisteminin inkisaf mexanizmi Milli Miilki Aviasiya Agentliyi
(MMAA) torofindon hoyata kegirilon foaliyyot hesab edilir. MMAA-nin funksiyasina miilki
aviasiyanin inkisafina, 6lkodo aviasiya vo yeristii infrastrukturun inkisafi vo modernlogdirilmasi
vasitosilo yOnoldilon zoruri todbirlorin reallasdirilmasi daxildir. Az intensivli uguslarin oldugu
aeroportlarin infrastrukturunun inkisafina dair siirotli artim proqrami vo aeroportlara dostok
gOstarilmasi proqrami aeroportlarin infrastruktur mosoalalori Uzro Departament torofindon hayata
kecirilir [7, s.63].

Uguslarin az intensivli oldugu aeroportlarin inkisafini dostoklomok magsadilo Hokumat
Braziliya aviasirkotlorino Braziliya Inkisaf Banki vasitosilo EMBRAER toyyaralori almaq tictin kredit
xatti toqdim edir. Embraer-Braziliya aviaqayirma sirkoti diinya Sarnisin region toyyaralor bazarinin
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liderloarindon biridir. O, Boeing va Airbus toyyaralorindon sonra dinyada uglinci kommersiya
avialaynerlor gondaran vo diinyada kigik aviasiya toyyarslorinin iki iri istehlak¢ilarindan biridir.
Sirkot kommersiya, korporativ, harbi va kand tosarriifat1 toyyaroslori istehsal edir.

Aeroportlarin infrastrukturunun maliyyalosdirilmasinds asagidaki asas risklor bas vers bilar:
miqavile, amoaliyyat, otraf mibhit, tikinti vo bazar risklori. Sadalanan riskloro baxmayaraq xarici
Olkalarin aeroport infrastrukturunda dovlst-xtsusi biznes torafdasliq mexanizminin tatbigi musbat
naticalor vermisdir.

NOTICO

1. Hava naqgliyyat1 sektoru vo onun infrastrukturu son illords inkisaf edir vo bu sahodos potensial
ohomiyyatlidir. infrastrukturun daha da tokmillasdirilmasi Vo omoliyyat somaraliliyinin artiriimasi
tictin mithiim addimlar atilir. Nogliyyat xidmatlarina artan igtisadi vo sosial talobat hava nogliyyati
infrastrukturunun modernlosdirilmasini zoruri edir. Bu baximdan, hokumot Sonayenin davamli
inkisafin1 tomin etmok mogsadi ilo infrastrukturun idars edilmasinds innovativ metodlarin vo yeni
idaroetmo yanagmalarimin tatbigine xtsusi diggst yetirir.

2. Hava nogliyyat infrastrukturlarina aerodrom, aeroport, hava harokotinin vahid togkili
sisteminin obyektlori, ugus aparatlarinin idaro edilmasi markazlori, aviasiya foaliyyat sahasinds
informasiyalarin qobulu, saxlanilmasi vo emali morkoazlori, aviasiya texnikasinin saxlanilmasi
obyektlori, ugus heyostin hazirlanmasi, aviasiya foaliyystinds istifads olunan digar qurgular vo texnika
aiddir.

3. Hava nogliyyatinin hor bir infrastruktur misassisalorinin bir-birindon asili olmayan 6z
idaroetmo strukturu olur, amma buna baxmayaraq hava harokatinin diizgun teskilinds onlarin bir
moqsadi olur — daginma prosesinin tohliikasiz, fasilasiz vo keyfiyyatlo hoyata kegirmok.
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INTERNATIONAL EXPERIENCE IN AIR TRANSPORT INFRASTRUCTURE
MANAGEMENT
Ahmadova G.T.
National Aviation Academy

The article studies in detail the experience of the USA, Canada, Austria and Brazil in the
field of air transport infrastructure management and its main objects, airports, and makes
appropriate generalizations. The article studies in detail the experience of the USA, Canada,
Austria and Brazil in the field of air transport infrastructure and its main object, airports, and their
management, and makes relevant generalizations. During the study, the institutional approaches
formed by these countries in such areas as national aviation policy, airport planning, management
and application of safety standards were comparatively examined.
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In the USA and Canada, public-private sector partnerships in the management of air transport
infrastructure, the application of various models in infrastructure financing and strict regulatory
mechanisms for passenger safety attract special attention. In Austria, balancing state control with
market mechanisms in airport management, and coordination of aviation infrastructure with regional
development programs play an important role. In Brazil, the wave of privatization carried out in
recent years, the management of airports based on concession models and socio-economic incentives
aimed at infrastructure modernization are evaluated as a distinctive approach.

The article also summarizes the experiences of these countries in the formation of safety
standards, organization of certification procedures, improvement of the quality of aviation services
and ensuring financial sustainability. Comparisons show that the effective management of air
transport infrastructure is closely related not only to technical issues, but also to state policy, regional
development goals and social programs. As a result, the study puts forward a number of scientifically
based recommendations that are also relevant for Azerbaijan: the application of integrated
approaches in management, state support for infrastructure modernization, adaptation of safety
standards to international practice and expansion of private sector participation.

Keywords: Air transport, infrastructure, national aviation, security, social programs, state
support for infrastructure.
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I0TISADI TOHLUKOSIZLIK VO MUASIR TOHDIDLORDON QORUNMA
MEXANIZMLORININ TOTBIQI
Musayev H.M.
Sarhad Qosunlar1 Akademiyasi

Milli tohliikasizliyin torkib hissasi kimi tadqiq olunan iqtisadi tohliikasizlik miiasir soraitda
aktualliq gazanmigdir. Iqtisadi faaliyyat sahalarinds olkonin milli tohlikasizliyina tahdidlarin
qarsisumin vaxtinda alinmasi, haratarafli tohlikasiz mahitin tamin olunmasinin maqsadi Azarbaycanin
sosial-igtisadi rifahina xidmoat edon milli iqtisadiyyatimin formalasmasi vo onun inkisafina komak
etmakdir. Bunun asasinda 6lka vatondaglarimin sosial va iqtisadi talobatini daha yaxsi tohlil etmakla
0damok, istehsalin samaraliliyini yiksaltmoak, tabii sarvatlordan gonastls istifada etmak, 6lkanin milli
iqtisadiyyatimi formalasdirmagq va ekoloji problemin garginlogmasinin qarsisint almaq miimkin ola
bilor.

Taqdim olunan maqalas iqtisadi tohliikasizliyin bir sira aspektlordon tadgiqini ahata edir,
hamg¢inin burada iqtisadi tohliikaizliyin miixtalif amillari, gostaricilori da tahlil olunur. Real igtisadi
tohdidlor tasniflasdirilorak qruplasdirihir. Tadgiqat mévcud va potensial iqtisadi tohdidlarin
naticalarinin minimuma endirilmasi, eloca da, onlarin qarsisinin alinmasi masalalarini da ahats edir.
Miiayyan olunur ki, hor bir olkonin iqtisadi tohliikasizliyi onun milli iqtisadiyyatimin inkisaf
saviyyasindan, iqtisadi tohliikasizliyin tomin edilmasind> mili manafeyin asas gétiiriilmasindan,
millatin manaviyyatinin saglam olub-olmamasindan, habelo olkanin sosial inkisaf istigamatindan,
miidafia potensialindan neca istifada etmasindan va digar miihiim masalalordan asilidir. Magalada
nazari baximdan miihiim ahamiyyat kasb edon yanasma va fikirlor miivafiq faktlarla asaslandirilaraq
tahlil  edilir, tohliikasizliyin - tominatina tasir edon amillor miiayyan olunur. Tadgigatin
timumilasdirilmis naticasina uygun olaraq miivafiq tovsiya va tokliflar irali siiriiliir.

Acar sozlor: igtisadi tohliikasizlik, igtisadi  sabitlik, sorhad tohliikasizliyi, gabaglayici
tadbirlor, tabii resurslar.

Mogalonin yazilmasi asason iqtisadi tohliikasizliyin tomin olunmasinin miixtalif aspektlorinin
tadqiq edilmasindan, eloca iqtisadi tohliikasizlik anlayisinin ¢argivasini miioyyan etmokdon ibaratdir.
Umumilikda, qarsiya qoyulan todqiqat mogsadi bir sira aspektlori, o ciimlodon, daxili vo xarici
tohliikosizlik amillorinin aragdirilmasi ilo miimkiin miibarizo {isullar1 ilo bagli noticolorin aldo
olunmasini da ohato etmisdir.

Milli tohliikesizlik masalolori igarisinda iqtisadi tshliikasizlik xiisusi yer tutur. Bu anlayis
olkenin iqtisadi sabitliyini qorumaq, davamli inkisafin1 tomin etmoak vo milli iqtisadi maraqlarini
miidafio etmok mogsadini dastyir. Iqtisadi tohliikesizlik hamginin dlkonin iqtisadi sistemina zorar vera
bilocok daxili vo xarici faktorlarin qarsisinin alinmasi ila do baglhdir.

Olkonin iqtisadi tohliikesizliyini giiclondirmok {i¢iin bir ne¢o osas istigamot mévcuddur:
igtisadi potensialin artirilmasi, dovlotin iqtisadi idarsetmo mexanizmlorinin tokmillagsdirilmasi,
igtisadi sahodo qanunsuzluq vo cinayotkarliga garst miibarizonin aparilmasi, daxili bazarin
sabitliyinin qorunmasi vo milli valyutanin dayaniqliginin tomin olunmasi. Bununla yanasi, enerji,
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orzaq vo naqliyyat infrastrukturunun tohliikesizliyi, habels bank vo maliyys sektorunun etibarlilig
tomin edilmolidir. Iqtisadi tohliikesizlik heg da 6lkeni iqtisadi cohatdon qapali mokana gevirmokdon
ibarot deyildir. Olkenin diinya iqtisadiyyatina inteqrasiyasi soraitindo 6lkenin sabit iqtisadi inkisafin1
xarici dagidici tasirlordon qorumaqdir [1, s.109].

Iqtisadi tohliikesizlik miihiim ticarot siyasoti miidaxilolorinin, sonaye siyasotlorinin vo digor
togobbiislorin formalasdirilmasi tiglin osas yaradan konsepsiya kimi iroli siriiliir. Lakin, bu
konsepsiyanin doqiq ¢or¢ivasi holo do miioyyon olunmamisdir vo bu geyri-miioyyonlik miixtolif
torofloro 6z baxislarin1 toqdim etmoys imkan vermir. Buna goro do, iqtisadi tohliikasizlik
masalalarinin miixtalif baxis bucaqlari ils tohlil edilmasi shomiyyatlidir.

Igtisadi tohliikesizliyin siyasat mogsadlari iiciin miioyyanlosdirilmasi zamani iki osas aspekti
nazors almaq lazimdir. Birincisi, siyasst mogsadinin 6ziidiir. Bozi iqtisadi siyasot alotlori, iqtisadi
naticalora tasir etmoyi magsad qoyur, digarlori iss geyri-iqtisadi naticalors tosir gdstormays yonolon
iqtisadi tadbirlori tomsil edir. Masalon, iqtisadi macburiyystlordon dogan zorarlorin garsisini almaga
va ya iqtisadiyyat1 daha genis ticarst pozuntularindan qorumaga yonslmis ticarst miidafio todbirlori
iqtisadi tohliikasizlik strategiyalarina aid edils bilor. Bu baximdan, iqtisadi tohliikesizlik todbirlori
miioyyon ndv iqtisadi soklara qarst dayaniqligin tomin edilmasini magsed qoyur. Bu ¢arcivoyo
miixtalif kateqoriyali mohsullarin todariikiiniin saxolondirilmasine yOnolmis sonaye vo ticarot
siyasatlori, iqtisadi zororlorin qarsisinin alinmasina xidmot edon ticarot miidafio todbirlori, yoni
igtisadiyyatin raqiblor torafindon hodofo alinmasinin garsisini alan vo soklar zamani1 monfi tosirlori
azaldan siyasotlor daxildir. Alternativ yanagsmaya goro iso, iqtisadi tohliikesizlik iqtisadi siyasot
alotlorindon istifade etmoklo milli tohliikesizliyin tomin edilmosine yonalmis tadbirlor mocmusu kimi
do miioyyaen edilo bilor. Buraya, harbi totbiqlori olan kritik texnologiyalarin qorunmasi, potensial
roqiblorin kiberinfrastrukturuna miidaxilonin qarsisini almaq vo roqomsal informasiya mokanina
nozarat etmomok kimi iqtisadiyyatdan daha ¢ox "tohliikesizlik" mogsadli todbirlor daxildir. Bu ciir
todbirlor yalniz iqtisadi soboblorlo osaslandirmaq ¢otindir vo buna goro do, iqtisadi tohliikosizlik
torifino uygun golmoya bilar. Lakin, bazi "tohliikasizlik" naticoalari igtisadi tasirlor dogura bildiyi Ugun
anlayislarin ohatosi bazan geyri-miioyyan olur. Igtisadi tohliikosizlik ilo milli tohliikesizlik arasindaki
bu forgleri ayirmaq yalniz nazori bir masalo deyil. Bu forq, homginin siyasi vo hiiquqi tosirlora
malikdir.

Ticarot torofdaslari, miidafio mogsadlori ils olagolondirilmis iqtisadi tohliikasizlik tadbirlorini
proteksionist mogsadlorls alagelondirmadon qabul etmays daha meylli ola bilarlor.

Azorbaycan Respublikasinin  milli  tohllikasizlik haqqinda ganununda Azarbaycan
Respublikasinin iqgtisadi sahado asas milli maraqlart asagidaki kimi tosbit olunmusdur:

- iqtisadi potensialin artirilmast;

- bazar iqtisadiyyatinin inkisafi, onun hiiquqi asaslarinin tokmillagdirilmasi;

- iqtisadi sabitliyin tomin olunmast;

-iqtisadiyyatin inkisafi U¢iin daxili vo xarici investisiyalardan otri olverisli soraitin
yaradilmast;

- tobii vo maddi sarvatlorin qorunmasi vo somarali istifads edilmasi;

-regional vo diinya bazarlarinin formalagdirilmasinda vo foaliyyat gostoermasinds azad vo
borabar hiiquqlu istirakin tomin edilmasi [2].

Iqtisadi sahado milli tohliikasizliyin tomin olunmasinin moqgsadi Azorbaycanin sivil milli
igtisadiyyatinin formalasmasi va inkisafina komok etmok vo bunun asasinda 6lko vatondaslarinin
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sosial vo iqtisadi tolobatini daha yaxsi 6domok, istehsalin somoraliliyini yiksaltmok, tobii
sarvotlordon gonastlo istifado etmoklo 6lkonin milli iqtisadiyyatini formalagdirmaq vo ekoloji
problemin garginlogsmasinin garsisini almagqdir.

Istor siyasi, istorso do iqtisadi ragabatin giiclonmokdo davam etdiyi hazirki dévrdo iqtisadi
tohliikesizliyin ohomiyyati daha da yiiksolmokdodir. Umumiyyetlo, iqtisadi tohliikesizliyo iki
aspektdon yanasilir. Birinci genis monada, bu variantda séhbot dévlot vo comiyyatin iqtisadi
tohliikasizliyinden gedir. Ikinci iso, bir qadar dar ¢orgivads. Bu halda sahibkarin, iqtisadi foaliyyatlo
masgul olan har hansisa hiiquqi va ya fiziki soxsin iqtisadi tohliikasizliyinden sohbat gedir [3, s. 85]

Igtisadi tohliikasizlik iqtisadi stabilliyin tomin edilmosinin baslica sortidir. Yaxud bu el bir
tadbirlor planinin icrasindan ibaratdir ki, bunun naticasi olaraq, miiharibslar, tobii folakotlor zamani
iqtisadi imkanlar minimal saviyyada itirilir. Qeyd etmok lazimdir ki, iqtisadi tohliikosizliyin tomin
olunmasi tizra dovlstin tadbirlorini iki qrupa ayirmaq miimkiindiir: preventiv (qabaqlayici) vo reaktiv
(hadiso bas verandon sonra va ya tohdid reallasandan sonra dovlotin buna reaksiya vermasi) [4, s. 56].
Hor bir dovlatin iqtisadi tohliikasizliyinin parametrlori miixtalifdir vo bu onun moxsus oldugu bir sira
tobii amillorden asilidir. Umumiyyoatlo, iqtisadi tohliikasizliyin tominino tasir eden amillari iki qrupa
bolmak olar. Birinci tabii amillordir. Buraya asagidakilar daxildir:

- 6lkonin malik oldugu tobii ehtiyatlar;

- yerlosdiyi cografi mévqe;

- omoak ehtiyatlari vo s.

Ikinci qrup amillor iso bilavasito méveud hokumatin yiiriitdiiyii siyasotdon asilidir ki, bunlar
da asagidakilardir:

-iqtisadi qurulus;

-idaragilik metodlart;

-igtisadi ganunvericilik;

-lazimi iqtisadi biliklar vo informasiya sistemi;

-0lkanin beynalxalq omak bdlgiisiindaki yeri;

-inteqrasiya va s.

Maxsus oldugu tabii ehtiyatlarin hocmi dovlotin iqtisadi tohliikasizliyinin tomininds on baslica
amildir. Hans1 6lka ki, genis tobii ehtiyatlara malikdir, onun iqtisadi tohliikesizliyinin tomini boytik
vasait talob etmir. Azarbaycan da genis tobii ehtiyatlara malik 6lkalor qrupuna aiddir.

Miiasir dovrds iqtisadi tohliikasizliyin tomin edilmasi ilo yanasi onun davamli tohlil edilmasi
aktual problem olaraq qalir. Belo ki, hor bir comiyyotdo iqtisadi tohliikosizlik strategiyasi
hazirlanarkon iqtisadi tohliiko amillorinin dyronilmasi vo qiymatlondirilmasi tolob olunur.Bu iso 6z
novbasinds xiisusi bacariglar va iqtisadi tohliikasizlik probleminin diizgiin tshlilini, onun spesifik
xiisusiyyatlorinin dyronilmasini tolob edir. Bunun {igiin iso iqtisadi tohliikasizliyin gostaricilori
sistemini otrafli arasdirmaq lazimdir [5, 276].

Hor bir dlkenin iqtisadi tohliikesizliyi onun milli iqtisadiyyatinin inkisaf soviyyesinden,
igtisadi  tohliikesizliyin tomin edilmosindo milli monafeyin osas gotiiriilmasindon, millatin
monoviyyatinin saglam vo ya qeyri-saglamlhiginin soviyyesindon, habelo 6lkonin sosial inkigaf
istigamatindon, miidafis potensialindan necs istifads etmosindon va. s. asilidir [6, s. 43].

Iqtisadi tohliikesizliyin daxili maddi osasi olmalhidir. Bu, mohsuldar qiivvolorin inkisaf
soviyyosi ilo alagodardir. Hor bir dovlot ¢alismalidir ki, genis tokrar istehsali elo togkil etsin ki, mili
mohsul 6lkonin tolobatinin ¢ox hissosini 6ddomoya imkan versin [7, s 127]. ©gor bu tomin edilorso
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olko xarici dovlotlorin asililigindan azad ola bilor. Iqtisadi tohliikesizliyin daxili sosial osas1 iso
ohalinin birliyidir. Bu iso dovlstin vo onun rohborlorinin apardigi agilli siyasot ilo baglidir. Ogor
dovlat agilli, odalstli siyasot aparirsa, milli monafeni asas gotiiriirso ohali onun otrafinda six birlosir,
oks halda iso xalq 6z dovlotine inamini itirir [8, 277].

Olkonin iqtisadi tohliikesizlik sisteminin formalasmasinda cografi vo tarixi amillor bir ¢ox
dovlatlordo boylik rol oynayir. Ona goro do bu amillorin nozoro alinmasi zoruridir. Azarbaycanin
miihiim cografi mokanda yerlogmasi vo g6zal tobii iglim soraitinin olmasi sobobindan tarix boyu daim
tohliikolors moruz qalmisdir. Elmi-texniki inqilabin bag verdiyi indiki dovrds tobii xammala va enerji-
yanacaga tolobatin artmasi ilo olagodar olaraq Azorbaycana sonayeco inkisaf etmis iri dévlotlorin
maragi daha da artmigdir [9,s.5-18].

Umumilikdo dévlet yalmz xaricden deyil, daxildon do iqtisadi tohliikoys moruz qala bilor.

Belo ki, asas iqtisadi tohliiko gostaricilori [10, 2].

-iqtisadiyyatin strukturunun deformasiyasinin giiclonmasi;

-investisiya vo innovasiya foalliginin asag1 diismasi vo elmi-texnikipotensialin dagilmasi;

-idxaldan asililigin daha da artmasi; 6lkodon valyuta ehtiyatlarinin axmast;

-comiyyatin tobagolosmasinin gliclonmosi;

-xarici borcun artmasi;

-igtisadi miinasibatlorin kriminallagsmasi.

Dovlotin  iqtisadi  tohliikesizliyinin  tomin edilmosinds istehsal —strukturunun neco
formalagsmas1 miihiim amillorden biridir. Bu anlayis daha ¢ox yeni miistoqillik aldo etmis dovlotlora
aiddir [11, s. 115]. Bu dovlatlor istehsalin strukturunu tokmillogdirmok, deformasiyaya ugrama
meyllorinin qarsisin1 almaq, xalq tesarriifati proporsiyalarini optimallasdirmaq yolu ilo 6lkonin
igtisadi tohliikesizliyinin tomin olunmasinda nailiyyot qazana bilorlor [12, s. 14]. Masolon, ABS
avtomobil sonayesi, Yaponiya elektronika sonayesini, Almaniya agir masinqayirma ssnayesini,
Skandinaviya 6lkalori kond tesarriifatini segmis vo bu sahanin raqabat gabiliyyastini artirmig, hamin
sahalordon alds edilon galirin hesabina digar sahslards istehsalin strukturunu milli menafeys uygun
qurmuslar. Azorbaycan {iciin belo sonaye sahosi neft- magingayirma sonayesi secilmis vo bu strategiya
cox boyiik ugurla reallagdirilir.

Hor hansi bir dovlat ligiin iqtisadi tohliiks toradon problemlardon biri elmi-texniki potensialin
dagilmasidir. Bu investisiya vo innovasiya foalliginin asagi diigmosi ilo olagedardir. Xalq
tosarriifatinin strateji sahalorino bdyiik hacmds kapital qoymadan bu problemi hall etmok imkan
xaricindadir. Lakin, 6lkonin diinyada analoqu olmayan tobii resurslara malik olmasi buna imkan vers
bilar. Bu isa 6lkads siyasi va iqtisadi sabitliyin tomin edilmasi ~ vo homin soraitds tobii amildon
neca istifads edilmasindon asilidir.

Nozoro almaq lazimdir ki, tobii resurslar sonsuz deyil, ondan intensiv istifado edorok
vaziyyatdon ¢ixmaga ¢aligmagin manfi torafinin olmasi da soksizdir. Buna gora do tobii ehtiyatlardan
somarali istifadeedilmasinonazaratin gliclonmasi va tonzimlonmasi zaruridir.

Milli iqtisadiyyata tohliikko yaradan gostoricilordon biri kapitalin xarici 6lkelors axmast,
6lkonin valyuta ehtiyatlarinin kenara daginmasidir. Bunun qarsisini almagq iisiin har seydon avval onun
sobablorini dyronmok vo, buna uygun olarag, onun qarsisinin alinmasi ii¢lin lazimi todbirlor
goriilmolidir. Xarici kapital aximin sobablori miixtolifdir. Iqtisadi vo siyasi sabitliyin kdvrok olmas1
risk amilini giiclondirir. Eyni zamanda, gizli igtisadiyyatin xiisusi ¢okisinin normadan yuxari olmasi,
ganunvericilikdo olan bosluq, bu sahado nozarstin gonastboxs olmamasina sobab olur.
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Igtisadi tohliikesizlik yalniz miioyyan asas gostoricilor asasinda giymatlondirilo bilmoz, ¢iinki
bu gostoricilor iqtisadi sistemin biitiin miirokkobliyini ohato etmir. Umumilikdo igtisadi
tohliikosizliyin gostoricilorini analiz edorkon, onlar1 sistemli vo strukturlagdirilmis sokilde nozordon
kecirmok lazimdir. Belo yanasma kompleks prinsiplorin totbigini tolob edir, ¢iinki iqtisadi
tohliikoesizliyi miioyyon edon faktorlarin say1 olduqca coxdur vo onlarin hamisini eyni zamanda ohato
etmok real deyil. Bundan olavo, hor bir dovlotin iqtisadi inkisaf yolu, tarixi tocriibasi vo cografi
yerlasmasi forqli oldugundan, iqtisadi tohliikasizlik gostoricilarinin shamiyyati va totbiqi do doyiskeon
olur. Har 6lke 6z milli maraqlarini, strateji magsodlorini va iqtisadi prioritetlorini nazors alaraq bu
gostaricilorin siyahisint vo onlarin 6nomini miisyyon edir. Bu sababdan, iqtisadi tohliikesizlik
gostaricilorinin se¢imi universal standartlara soykona bilmoz vo har dovlot tigiin xiisusi yanasma tolob
olunur.

Aparilan tadqigatin iimumilasdirilmasine 9sason bels gonasto golmoak olar ki, har bir 6lkenin
iqtisadi tohliikosizliys yanasmasi asagida sadalanan amillor nazors alinmagqla edilomoslidir:

1. igtisadi sistemin karbohidrogen resurslarinixracindan. Eloco do onlarin beynolxalq
bazardaki reallasdirilma qiymatindan asililiq soviyyasi.

2. Olkonin diinya iizro miihiim iqtisadi gdstaricilor iizro reytinglorindo oks olunan yeri vo
beynolxalq iqtisadi tosir imkanlari ilo formalasan statusu.

3. Emal sonayesinin inkisaf vo mohsullarin ixracda raqabat soviyyosi;

4. Agrar sonaye kompleksinin inkisafi noticosindo osas omtoolorlo Ozlinii tominetmo
Saviyyosi.

5. Masgulluq siyasati vo yaradilan yeni is yerlorinin say1.

6. Iqtisadi sistemin innovasiya tominati vo istehsal, o ciimlodon idaroetmo prosesindo
innovasiyal1 texnologiyalarinin totbiq edilmasi.

7. Yerli istehsalin intensiv togkili osasinda idxal mohsullarinin avoz olunmasi, xarico valyuta
axinlariin qarsisinin alinmasi.

8. Qonsu 6lkalorin inkisaf saviyyasi ilo yanasi hamin 6lkalorle qurulan siyasi, sosial-igtisadi
olagolorin xarakteri.

Umumiyyoatls, igtisadi gatismazliglarin aradan qaldirilmasi, igtisadi tohliikosizliyin tomin
olunmas1 miiasir todqiqgatlarin naticalorinden istifado etmoklo bir sira miithiim istigamatlordos
vazifolor miioyyonlosdirilmoklo miihiim tadbirlor hoyata kegirilmolidir. Vozifslorin doqiq miioyyon
olunmasi qarsiya qoyulan mogsado daha ¢evik nail olmaga vo miiasir tohdidlori zararsizlogdirmaya
imkan verir.

[k névbado &lkenin iqtisadi sahads tohliikesizliyini ifade edon gdstoricilor sistemini dogiq
miioyyonlosdirmok lazimdirilk ndvbado, miioyyon olunan gostoricilor osasinda iqtisadi
tohliikosizliyin soviyyosini miioyyon etmok {i¢iin lazim olan hadlori toyin etmok vo bu hodoflori
tosdiqlomok mogsadils istifade etmak vacibdir.

Ikinci moarholada, oldo edilon gostaricilori, kegmis ddvrlordoki miivafiq gostericilor vo ya
istinad qiymatlori ilo miiqayise etmok vo hamginin diger 6lkalorin molumatlart ilo slagelondirmak
ticiin praktik bir alotlor dastinin yaradilmasi tovsiys olunur. Bu yanagma noticasinde yaradilan model
ham qisa, hom do uzunmiiddatli dovrlords miixtalif idarsetma gorarlarinin qobul edilmasi tiglin doyarli
molumatlar toqdim edocokdir. Iqtisadi sistemin voziyyetini gdstoron genislondirilmis gdstoricilor
vasitasilo tohliiko zonalarini vo onlarin dorinliklorini miioyyonlosdirmok miimkiindiir.
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Ugiincii addimda, beynolxalq toskilatlarin va ittifaglarin potensialindan faydalanmaq {igiin
yenilonmis bir mexanizm toklif etmok vacibdir. Eyni zamanda, silahli miinaqisolor vo terror
hiicumlar1 kimi regional geyri-sabitlik vo daxili gorginliklori nazors alaraq miivafiq todbirlor gérmok
onomlidir.

Dordiincii addim olaraq, federal vo regional idaroetmo organlarinda struktur vo keyfiyyot
doyisikliklori hoyata kegirmok toklif edilir. Bu doyisikliklor ¢or¢ivasindo tosdiglonmis gdstoricilora
osaslanaraq iqtisadi tohliikasizliyin qiymotlondirilmasi vo onu daha da tokmillogdirmok mogsadilo
xiisusi struktur vahidlorinin yaradilmasi miimkiindiir.

Besinci iso ABS va Cin kimi giiclii iqtisadiyyatlarin tocriibasindon faydalanaraq, iqgtisadi
tohliikasizlik vo onun alt sistemlorinin hadof doyarlori daxilindo bazar iqtisadiyyatinin dovlot
torofindon tonzimlonmasi rolunun giiclondirilmasi vacibdir. Bu yanasma iqtisadi mexanizmin daha
effektiv  islomosini tomin edocokdir. Liberal vo paternalist idaroetmo tocriibolorinin
optimallagdirilmasi moagsadils strateji planlagdirma prosesindo milli tohliikasizliyi giiclondirmak vo
Olkenin giiciinii artirmaq prioritet olmalidir. ©ks halda, bu addimlarin shomiyyatsizliyi 6lkenin diinya
inkisafinin iroliloyisindon konarda galmasina sabab olacaqdir.

Natica etibarilo, iqtisadi tohliikesizlik yalniz sads statistik vo ya makroiqtisadi gostoricilordon
ibarot deyil, hom do Glkonin strateji maraqlarini vo spesifik inkisaf xilisusiyyatlorini oks etdiron
kompleks bir sistem kimi qiymotlondirilmalidir. Bu yanasma dovlatlorin potensial iqtisadi risklori
daha effektiv miioyyon etmosino vo onlart minimuma endirmosino imkan yaradir.
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ECONOMIC SECURITY AND THE IMPLEMENTATION OF MECHANISMS FOR
PROTECTION AGAINST MODERN THREATS
Musayev H.M.
Border Troops Academy

As a component of national security, economic security has gained relevance in the modern
context. Ensuring the timely prevention of threats to the country’s national security in the fields of
economic activity and establishing a comprehensive safe environment aim to contribute to the
formation and development of a national economy that serves the socio-economic welfare of
Azerbaijan. On this basis, it becomes possible to better analyze and meet the social and economic
needs of citizens, increase production efficiency, use natural resources rationally, build a sustainable
national economy, and prevent the aggravation of environmental problems.

The presented article covers the study of economic security from several aspects and also
analyzes various factors and indicators of economic security. Real economic threats are classified
and grouped. The research also addresses the issues of minimizing the consequences of existing and
potential economic threats, as well as preventing them. It is determined that the economic security of
each country depends on the level of development of its national economy, the consideration of
national interests in ensuring economic security, the moral health of the nation, the direction of social
development of the country, the use of its defense potential, and other important factors. Theoretical
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approaches and ideas of significant importance are analyzed and substantiated with relevant facts,
and the factors influencing security assurance are identified. Based on the generalized results of the
research, appropriate recommendations and proposals are put forward.

Keywords: Economic security, economic stability, border security, preventive measures,

natural resources.
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