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B craTthe paccMaTpuBaeTcs HHHOBALMOHHBIH MTOJX0 K CO3MaHHIO KapTOrpadMIecKHX MoJeneil MpocTpaHCcTBa
— Deep Mapping, a Takxe ero HPUKIAJHONW MOTEHLHMAN. OTa TEXHOJIOTHS MO3BOJSIET MEPECMOTPETh
TPaJULMOHHBIC TIPUEMbI CO3J[aHHs KapTOrpadMyecKuX ONHMCAHHMII MECTHOCTH M INPEJICTaBUTh HOBYIO, Oonee
rHOKyI0, CTpPAaTerHi0 HCCICAOBAHUS TEPPUTOPUH. IIpeAcTaBieHbl pe3yibTaThl pabOTHl 10 CO3AHUIO
HPOTOTHIIA SJICKTPOHHOTO KAaTalora apXMTEKTYPHBIX OOBEKTOB, OTHOCALIMXCSA K CaHATOPHO-KypOPTHOMY
komiuiekcy HOxHoro Oepera Kprima coBeTckoro mepuona # OONAJAOMIUX HCTOPUKO-KYIBTYPHOR
3HAYMMOCTBIO, Ha OCHOBE TexHooruu Deep Mapping.

Knroueswvie cnosa: Deep Mapping, npupoaHbIi U KyJIbTYpHBIH JaHIAT, COBETCKUIl CAaHATOPHO-KYyPOPTHBIH
KOMILIEKC, TpocTpaHcTBeHHAs Mozens, [ IC-TexHomorny.

BBEJIEHUE

I'my6oxoe kaprorpaduposanne mimm Deep Mapping cBoeli TeHeanorueld yxoauT B
NOIyJISIpHBIE HMHTEIUIEKTyajJbHbIE TEUCHMs, HadaBliuecs B 3apyOexxHoil Espome B
MATHAECATHIX FoJax MpouuIoro Bexka. Mx obmeit nenpio Oblyia peBU3Ms, EPEOCMBICICHNE
CYLIECTBYIOLINX KOHILENIMA B reorpaduu, B pe3ynbraTe KOTOpod Obuia copmupoBaHa
HOBasi «ONTHKa» MPOCTPAHCTBA, OOBEIMHSIOMAS OOBEKTUBHO-BELIECTBEHHBIN acleKT
reorpauueckoro 3HaHUS U €ro cyOBEeKTHBHO-IMOIMATIBHYIO CTOpoHy. CTaBKa Jenanach
Ha OSMOLMOHAIBHO-YYBCTBEHHOE BOCIHPHUSATHE TEPPUTOPHUH W/WIKM €€ OTACIbHBIX
KOMIIOHEHTOB, OOBEKTOB, MpHUCYLIIMX ed mpoueccoB U saeieHud. [lo MHeHuUto
uccrieoBareneid Bompoca craHoBieHHs ¢opmara Deep Mapping kxapTHpoBaHUS —
M. Ilupcona u M. Ill3HKCa, NPEACTABUTENIM JIaHHOTO TEYEHUS JeNaii aKUEHT Ha
¢uKcauuu W JIEMOHCTpPAallMM HEOJHOPOAHOCTH HPOCTPAHCTBA, CTOXaCTUYECKYIO
HECTaOMJIBHOCTD €ro CJOEB, MEPETeKaHUs] UCTOPUYECKUX HAIUIACTOBAHMHA B KOHTYPBI
COBpeMEHHOTo JaHamadTa, MHOrooOpa3ue ero 4YyBCTBEHHBIX HHTepnperanuii [1].
KaprupoBanue ¢opmara Deep Mapping NOBOJBHO aKTUBHO Pa3BHUBAETCS B IOCIECTHHE
TOJIbl HA 3aMa/ie U YXKe CErOJIHA MPU3HAKTCS «BAYKHBIM CIEAYIOLINM IIaroM» B U3Y4YeHHUU
IYMaHUTapHBIX JHMCIMIUIMH M MNOAXO0JaX KapTorpadupoBaHus Tepputopuii [2].
I'myOvHHas kapTa HE AaeT CTaHAAPTHOTO MPEACTABIEHHUS O MECTHOCTH WIH OOBEKTE;
HapOTUB, OTOOpaKaeT NPHUCYIIYI0 ATOMY MECTy HECTaOMJIBHOCTh, CIOCOOCTBYET
NOCTOSSHHOMY ~ Pa3BHTHIO €r0 HHAWBUAYAJIBHOCTH W  CIIOCOOHOCTH  PacKpbIBaTh
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UCTOPUYECKUH U COBPEMEHHBIH ONBIT YeJoBeuecTBa. JleficTBUTENBbHO, TeppUTOpHS,
MECTHOCTH, OT/JeJIbHbIC OOBEKTHl HE OTIMYAOTCSA CTAOMIBHOCTHIO; OHU JUHAMUYHBI U I10—
pasHOMY BOCHPHMHHMMAIOTCSI pasHBIMM JIIOABMH U Jaxe B pasHoe Bpems. Kapra Deep
Mapping oTpakaeT HM3MEHYMBYIO HJICHTUYHOCTh TEPPUTOPHH W  CTPEMHUTCS
BU3yaJM3UPOBAaTh MHOKECTBEHHBIE CMBICIBI M HAEHTUYHOCTH, KOTOpBIE BIMAIOT Ha
BOCITPHATHE MECTa 4eIoBeKoM [3].

Kpome Boimeymomsiuyteix M. Ilupcoma wu M. IllsHkca, U3BECTHBIMU
npeacTaBuTeNsIMu HanpasieHust Deep Mapping kaptorpaduposanust cranu: JI.PoGepro,
. boxeuxamep, T. Xapuc, J[.Teitnop u apyrue [3, 4, 5, 6].

Bonpeku pacnpocTpaHéHHOH BepcHH CYry0o «3amaHOT0» IMPOUCXOKIACHUS HICH
NpUBHECEHUS] B TeorpadMuecKkoe 3HaHWE SMOLMOHAIBHO-UYBCTBEHHOH KOMIIOHEHTHI,
noxoxas pa0oTa NpPOBOAMIACE M B OTEUECTBEHHOH reorpaduyueckol Hayke.
Pesynpraramu HaydHOU peduiekcnn ctaimu: Teopusi reoKyibTypsl (MakcakoBckuit B.I1.,
3amsatun J.H.), doxycupyromas BHUMaHue Ha IMpoleccax M pe3yibTarax MOSBICHUS U
Moposornn reorpaduueckux 00pa30B B KOHKPETHOM KyIbTYpe, a TAaKKe Ha TeHEe3Uce
TPagULUU OCMBICICHHSI 3THX 00pa3oB B paMKax OOBIJEHHOTO W Hay4yHOTO 3HAHUS;
nuteparypHas reorpadus  (JlaspenoBa O.A.) — HampaBieHue, H3ydarolice
reorpaduyeckue o0pa3bl B PYCCKOW XYyIIOKECTBEHHOH IUTEparype; KOHIEMIUS
reomoatrku (Cua M.0.) — 3asBKa Ha HOBBIA MEKIUCIUIUTMHAPHBIA MOAXO, KOTOPBIA
coyeTaeT AJIEMEHTHl Teorpaduu, Mod3uu U ¢unocopun sl W3yYeHHs B3aUMOCBSI3U
MEXIY MECTaMU, JaHamadTaMi U YeJIOBEYECKHM OTIBITOM; MEHTANIbHASI M 3TOJIOTHYeCKast
reorpadust (JlroOuuankoBckuii A.B.) — 93T0 reorpaduyeckuii MOIXOJ, KOTOPBIA
¢dokycupyeTcsi Ha HM3Y4YEHUHM IPOCTPAHCTBEHHBIX PA3IW4YMi B TOBEACHUH YEJIOBEKAa M
CBOWCTB TMPOCTPAHCTBEHHOTO BOCTIPHUATHS B MEHTAJIBHOCTH, HCCIEAyeT OOIIeCTBEHHO-
reorpaduyeckne (akTopel U OCOOCHHOCTH (OPMHPOBAHHS, BOCIPOU3BOJACTBA U
TpaHchopMaIiu MEHTATBHOCTH | aApyrue [7, 8, 9, 10, 11].

[lo wnamemy MHEHWIO, Ha coBpeMeHHOM OJtame ¢opmar Deep Mapping-
KaprorpadupoBaHue, SBISIETCS  ONTHUMAJbHBIM  TEXHOJOTHYECKUM  (pedMBOPKOM
oroOpaxkeHHsT  COOpaHHBIX IO  3apaHee  pa3padOTaHHOM  METOJMKE  JIaHHBIX
KYJIBTYPOJIOTHYECKOTO XapaKTepa, CHOCOOHBIM OOECIeUYUTh IOJyYeHHE KayeCTBEHHO
HOoBOro Mmarepuasia. @opmar Deep Mapping mo3BosiseT MEPECMOTPETh TPAIUIIMOHHBIC
MOJXOMBl K CO3AaHUI0 KapTorpadMuecKuX ONMHUCAaHUH MECTHOCTH W NPEICTaBUTh HOBYIO,
Gosiee THOKYIO, CTpaTErio MccienaoBanus Tepputopun. Takum obpazom, Deep Mapping
MOYKHO paccMaTpUBaTh KaK MOTPAHWYHBIA MEXIy UCKYCCTBOM M Haykod QeHomeH [5].
OpnHako, Mo HameMmy MHEHHIo, paboty ¢ Deep Mapping ¢popmarom kaprorpadupoBaHHs
(apxvBHBIC JaHHBIE, 33J0KyMEHTHPOBAaHHbIE CBUCTEIbCTBA NAMSITH OTIEIbHBIX JIIOACH 1
coo0IIeCTB, XYJOXKECTBEHHBIE 00pa3bl: B IKHMBONHCH, (¢ororpadusx, QuibMax,
JUTEpaType U TJ.) Ieliecoo0pa3Ho coYeTaTh ¢ Mmojaadeld KapTorpaduuecKux MaTepuaos,
0TOOpaXarIMX TPaAWLHOHHbIE T'€OKOMIIOHEHTHI (KiIMMaT, oporpadus, naHamadr,
couuanpHas MHQPACTPYKTypa M T.JI.), HPEACTABICHHBIX OTAEIbHBIMU CIIOSMHU TIO
cpeacteam  ['MC-kaprorpaduueckux mnporpamm. [Ipu 3TOM CyHIECTBYeT JJIOBOJIBHO
pacrpocTpaHéHHOE MHEHHE MHOTHMX 3HTy3uacToB Deep Mapping-kaprorpadguu o ToM,
yto TpaauumonHsle ['MIC ¢ uX aknEHTOM Ha TOYHBIE U3MEPEHUS B paMKax MOCTPOEHHUS
MPOCTPAHCTBEHHBIX MOJIENCH, He TTOAXOIAT I co3fanus kapt hopmara Deep Mapping.



K BOITPOCY UHTEI'PALIMIN KAPT DEEP MAPPING-©OPMATA C
I'EOMH®OPMAIIMOHHBIMU TEXHOJIOTUAMU

[IpeacraBuTeny mogoOHOTO METOAMYECKOTO NpaBmia yreepxkaawt, uro ['C dopmupyer
B3MJIAJ Ha (U3UYECKYIO CPEly, JIMIMIEHHYIO KyJbTYPHbBIX HMPEINOCHUIOK, ITO3BOJSIOT HaM
3HAaTh, I7I€ YTO-TO IPOUCXOAUT, HO HE TOBOPUT HAM HUYETO O 3HAYEHHH IPOHUCXOAALIETO
[5]- Tem HE MeHEee TOMHMO BBIIIE YIOMSHYTBHIX XapaKTEPUCTHUK, TIIyOOKas KapTa MOKET

OBIT TIpemcTaBlieHA OJHOBPEMEHHO B HECKOJBKHX IHUCIIO3WIHMSIX — IUIATHOPMEL,
mporiecca, TPOAyKTa — H/HITH OJHOBPEMEHHO OOBEIUHSTD UX.
I'maBuoe B ['MC — »T0 co3maHue SIEKTPOHHBIX KapT, KaK MHOXKECTBA CIOEB —

MPOCTPAHCTBEHHO-UHPOPMAIIMOHHBIX ~ MoOZeJel,  (QYHKIHMOHAJbHBIM  Ha3HauYCHHEM
KOTOPBIX SIBJISIETCS 00bEeIUHEHNE 0OBEKTOB, MMEIONMNX oOIHe cBoicTBa. Kakmprii cioi
MOJKET OBITh CBsI3aH C JIOOBIM OOBEKTOM M HECTH WH(POPMALMOHHYIO HArpy3Ky J000ro
coJiepKaHusl, KauyecTBa M XapaKTepHOTo cBoiicTBa 00bekTa. Ha maHHBII MOMEHT, 3a7auul 1
Bo3MokHOCTH ['MIC BBIXOIAT 3a TIpeaeisl HHPOPMAIMOHHO EMKOM Kaprorpaduw,
BbICTyIasi 0a30i [daHHBIX, OCHOBOW MJsI HHTErpaluu reorpauueckKux Hu APYrux
MEXIMCIUIUIMHAPHBIX 3HAHUM 1 pe3yIbTaTOB KOMIIJIEKCHBIX, CHCTEMHBIX UCCIIEIOBAaHUH.

Haunbonee mnepcHeKTHBHBIM M ONTUMAJIBHBIM [UIA IHJIOTHOI'O MCCIEJOBAaHHUS B
HanpaBneHun coderanus [ W C-texHonmoruii W riiyOMHHOTO KapTHPOBAHHA, 10 HAIIEMY
MHCHUIO, SBISIOTCA OOBEKTHl CaHATOPHO-KypOPTHOro Komiuiekca PecmyOmuku Kpbim
coBeTckoro nepuoza. Tak Kak JaHHbIE 00BEKTHI aKKYMYJIHPYIOT B ce0e OrpOMHELI pecypc
KOJUJIGKTUBHOW M MHAMBHUIYaJIbHON MaMATH, a TAKKE CMEHY MOKOJIECHUH, CTHIIS KU3HH U
MOTPeOHOCTEN, BOCIIPUATHS IIPOCTPAHCTBA U UCTOPHUECKUX peasnil.

[Tytem akTyanu3anuu BOCIOMUHAHWH, GoTorpaduii, apXxMBOB, KAPTHH, MTUCHMEHHBIX
TEKCTOB M JPYTUX MaTepHalioB, COBMEILICHHAs C KIACCUYECKUMH TEOJAaHHBIMU H
KapTorpai4ecKuMy MaTepuallaMd  OTOOPaKAIOMIMX XapaKTePUCTHKY oporpadumu,
KIMMata, JaHamadTra, TeodKOJOTHYECKOH OOCTaHOBKH, OCOOCHHOCTEH COLMANBHO-
9KOHOMHYECKOH HHQPACTPYKTYpHI, OTIENbHBIC 3HAKOBbIC NPHUPOJHBIC U COIHATbHBIC
ABJICHUS, CYLIECTBYIOIIMX MPHUPOAHO-TEOrpaQUUecKuXx W  HUCTOPHUKO-KYJIbTYPHBIX
JeCTUHAIINN, MOKET OBITh BOCCO3/[aHa CIIOXKHAsl KapTUHA Teorpaduiyeckoil, HCTOpUUECKON
U KyJIbTYypOJOTHYECKOH TUHAMUKU OOBEKTa U MECTHOCTH, JOMOJHSIEMas COBPEMEHHBIM
MaTepHajIoM.

Takum oO0pazoM, yervio Halled MEXAUCLUUIUIMHAPHOW paboThl, reorpadoB u
KyJbTYpOJIOTOB, SBISETCS OOOCHOBaHME MOJXOOB, TMOUCK TEXHHYECKHX PELICHHH U
KOMOMHHMPOBaHUE B €IUHYIO 0a3y JaHHBIX Pa3pO3HEHHBIX MHOXKECTB, KaK CTAHIAPTHON
reorpauueckoi, HCTOPUKO-KYJIbTYpHOH MH(pOpMaLUny, TaK U HECTaHAApTHBIX HauboJee
JUHAMUYHBIX WHIWBUAYaTbHBIX H/WIH KOJUICKTHBHBIX «00pa3oB» O TEPPUTOPHSIX WIH
OTENbHBIX 00BEKTAX.

MATEPHAJIBI 1 METOJbI HCCJIEJOBAHUA

B pamkax mpoekrta Obul BBIOpaH TPaHCAMCLUIUIMHAPHBIA MOAXOA K OpraHU3aLMH
Hay4YHO-HMCCIIe0BaTeNbCcKOro mnpouecca. OH HCMONb3yeTcsi B COBPEMEHHOM HayKe B
KayecTBe ©Ooyiee  BBICOKOTO  3Tama MEXIUCHUITIMHAPHBIX  WCCIEAOBAaHUM, He
OTPaHUYMBACTCS MEKAMCLUIIIMHAPHBIMA OTHOLICHUSIMHM, a CYIIECTBYET B paMKax
r100aIbHOW CHUCTEMbI, 0€3 CTPOrMX TpaHMLl MEXIy AUCHUIUIMHAMH. OTOT MOIXO.
OPUCHTUPOBaH Ha TIOJyYeHHE TMpeJelIbHO pa3HOCTOpOHHEeH wuHbopManuu 00
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UCCIieIyeMOM OOBEKTe ¢ MOocieAylolmleld WHTerpaluell MOJTy4YeHHBIX 3HAHUU B €IUHYIO
MH()OPMAIIMOHHO-KOTHUTUBHYIO MOJIEINb.

Taxke ObuTa BocTpeOOBaHa JIOTHKA JaHmmadTHOro momxoma. OH BBIBOOUT Ha
NepeAHNH TUIaH UCCIIeIOBATEIBCKOM pabOThl COBOKYITHOCTh NPUEMOB B TeOorpadHuecKuX,
COLMAIBHBIX W DJKOHOMHYECKHMX HCCIEIOBAHUSX, B OCHOBY KOTOPBIX IIOJIOKEHO
npezncrasieHue o nuddepeHINpPOBaHHOCTH MIPOCTPAHCTBEHHOM Cpenbl Ha IUHAMUYECKU
HEPaBHOBECHYIO CHCTEMY MPHUPOJHBIX U aHTPOIOTEHHBIX KOMILIEKCOB pa3HOIr0 MaciiTada,
BIMAIONIMX JPYyr Ha Jpyra M CBS3aHHBIX COBOKYIHOCTBHIO CIIOKHOOPTaHM30BaHHBIX
MIPOIIECCOB B Mpeaeiax JaHIImapTHOW chepsl.

Henocpencreenno texHonorusi Deep Mapping, kapTel mogoOHOro ¢opmara — 3TO
Ha0Op MyNIbTHUMEAMHHBIX HM300paKeHHH TMPOCTPAHCTB W JIOAEH, 3AaHUi, OOBEKTOB,
¢nopel n dayHbl, KOTOpPbIE CYILECTBYIOT B ONPEAEICHHOHN JIOKAMU M HEOTIEIHMBI OT
JIEHCTBHUI TTOBCETHEBHON JKM3HH. OTOT MaTepHall MOXKET OXBaThIBATh YOEKIACHUS,
JKEeNTaHWs, SMOLUH KUTENICH M HATJISITHO MPEJICTABIATh, KaK MPOCTPAHCTBA CBSI3aHBI OJTHO
¢ npyrum. Deep Mapping-kapTa — 3TO BU3YaJIbHOIICHTPUYHBIN, CTPYKTYPHO OTKPBITHIH,
MYJbTUMEIUAHBIA M MHOTOCIOWHBIM KOMIUIEKC [aHHBIX, NEPENAOIIUX HE TOJBKO
00BEKTUBHBIE TPOCTPAHCTBEHHBIE YCIOBHUs TNpeObIBaHUS OOBEKTOB, HO W OOpaTHYIO
PEaKIMIO TI0JTIh30BaTENICH, CTENIEHb BOBICUEHHOCTH OOBEKTOB B UX TIOBCEIHEBHYIO JKU3Hb.

Co3manue mpoToTHna HU(PPOBOrO KaTajora apXUTEKTYPHBIX OOBEKTOB B IEPBYIO
ouepeapb MpeanojaracT H3y4eHHe uX MPOCTPAHCTBEHHO-TEOrpa(uIecKuX XapaKTepUCTHK,
pacKpbIBaeMbIX IOCPEACTBOM IpuMeHeHusi coBpeMeHHBIX [MC m kaprorpaduueckux
POrpaMM, MO3BOJIIFOIIUX CO3JaBaTh U PeIaKTHPOBATh KapTorpaduieckue MOAEIH.

CoBOKYNMHOCTh ~ pa3zpabaTeiBaeMbIX [U(GPOBBIX  KapTOrpaUIecKuX  MOAeTei
(GOpMHPYIOT B MEPCIEKTHBE CEPUI0 HMHTEPAKTUBHBIX KapT — «ATIac caHaTOpHO-
KYpOPTHBIX apXHUTEKTYpHBIX 00BEeKTOB KpbimMa coBeTckoro mepuonaa». ['naBHas 1enb
CO3JaHMs arjiaca — YriIyOJeHue WM3y4eHHs MPOCTPAHCTBEHHO Pa3pO3HEHHBIX OOBEKTOB
CaHaTOPHO-KYPOPTHOT'O KOMILIIEKCa COBETCKOT'0 nepuoja, KOHCOJIMAALINS
MHOKECTBEHHBIX  JaHHBIX 00 OSTHX OO0BEKTaX B MHOTOCIOMHBIX IHU(PPOBBIX
KapTorpadu4eckux MoJensx.

TexHonoruss Deep Mapping nomyckaer, B OTIMYHME OT  KJIACCHYECKOTO
KapTorpadupoBaHus, MaKCHUMallbHOE pacIIUpeHre BOBJICUECHHOCTH TIOJNb30BaTeci B
HaCBIILIEHHE KapTorpaduuecKkoro mMarepuana cOOCTBEHHBIMU NAaHHBIMH, (GoTorpadusiMy,
BOCIIOMUHAHMSAMH U HAOMIOJCHUSAMH, U IPYTUM ayTEHTHYHBIM KOHTEHTOM.

Kaxnpiii croll KapThl MOXKET HECTH OIpeJelICHHYI0 KapTorpaduyeckyro Harpysky,
OTPaKAIOIIYI0 OCOOCHHOCTH HCCIEYyEeMbIX OOBEKTOB, UX OTJENbHBIC XapaKTEPUCTHKH U
cneun(puKy MECTOHAX 0K ICHHS.

Lndposoe kapTorpagupoBaHe 3aXBaTHIBAET CICTYIONIHE TEMBI:

— 0COOEHHOCTH pa3MelleHNs U PErHOHAIBHOM KOHIIGHTPAIMH CaHATOPHO-KYPOPTHBIX
APXUTEKTYPHBIX OOBEKTOB;

— UCTOPHUKO-KYJIbTYPHBIE H APXUTEKTYpPHbIE OCOOEHHOCTH U LIEHHOCTb;

— CTENEeHb COXPAaHHOCTH M COBPEMEHHBIE MPOIECCHI PEBATOPU3AIUH;

— BpeMEHHas JAMHAMHMKA BBINIOJHAEMBIX CAHATOPHO-KYPOPTHBIX (QYHKIMHA |
COBpEMEHHasl CrielnaIn3alis;
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—  pa3jMyHBIC  METPUYCCKUE  XapaKTEepUCTUKU  (pa3Mephbl,  BMECTUMOCTH,
obecrnedeHHOCTh (DOHIAMU peaTN3allii CAHATOPHO-KYPOPTHOM JIeATENFHOCTH U JIp. );

— MecTo 00beKTa B (POPMHUPOBAHUH COBPEMEHHOTO COITMOKYIHTYPHOTO IPOCTPAHCTBA
pEeruoHa; TPaHCIIOPTHAS M WHBIC (DOPMBI JOCTYITHOCTA OOBEKTA H T.II.

HN3JI0O)KEHUE OCHOBHOT'O MATEPHUAJIA

AKTyanpHBIE TEXHOJOTHMH MH(PPOBH3AIMN  ONPEICSIIIOT KAadeCTBEHHO HOBOE
HampaBJicHUEe B 00JacCTH COXpAHCHUS, PEBAIOPU3AIMM U PEBHUTAIM3AIMH OOBEKTOB
KyJIbTYpPHOTO HAacleaus. YHHKaIbHBIE HCTOPHKO-KYJIbTYpHBIC YCIOBHS PecmyOnuku
KpbiM xapakTepn3yIoTcsi BEICOKOH KOHIIEHTpanuel MaMsATHUKOB KyIbTYpPBl H 3HAYUMBIX
APXUTEKTYPHBIX OOBEKTOB.

COBpEeMEHHOCTh AUKTYET 3aIpOC HA MOCTPOCHUE HOBBIX KOHIIEIIINI UCCIIeIOBAHUS U
OKCIIO3WIMK  OOBEKTOB  KYJNBTYPHOTO  HACJIEOWsA, CIIOCOOCTBYIOIIMX  Pa3BUTHIO
pPEKpeallMOHHOM  OTpPacid PETHOHA, BBIBOAAINIMX €r0 Ha HOBBIH  COITHAIBHO-
9KOHOMHUYECKUN YPOBCHL. IIBa MmocjaeaAHux JOCCATUICTHA, B TOM YHCIC U TEPUO[
SINACMHUOJIIOTHYCCKUX OI’pﬂHHHCHHﬁ, 3a0CTPUIIM Hall€¢ BHHUMAaHHUC Ha IIOTCHIHUAIIC
nmudpoBoit  TpaHchopMamMK M THOPHIHOM  IIepeHOCE/3aMeICHIH/ TyOTHPOBAHIH
COHAJIBHBIX, 3KOHOMHYCCKHUX, TMOJIUTUYCCKUX U KYJIBTYPHBIX CTPYKTYpP U INPAKTUK B
3JCKTPOHHOE H3MepeHre. JIoKaabHOM MPOM3BOAHOM 3TOr0 MAacIITaOHOro Ipolecca
SIBJISICTCSI TIOCTPOCHHE «ITU(POBOTO IBOMHHKA» (parMeHTa KPBIMCKOTO KYJIbTYPHOTO
napgmadra. Ilo mpuYMHE MOBCEMECTHOTO PacHpOCTPAHCHHS HH(POPMAIHOHHBIX
TEXHOJIOTUH COBPEMCHHBIC ITOJIB30BATCIIN HYXKIAOTCA B HOBBIX JOCTYIIHBIX HHTCp(beIC&X,
MTO3BOJISIONINX B3aWMOCHCTBOBATh C BHUPTYAIBHBIMH apTehakTaMH MaTepHalbHOU W
HEMaTepHaTbHON KYIbTYPHI, BKIIOYAas WX B Pa3IMYHbBIC CICHAPUH HCIIOIb30BAHHS —
pa3BlieKaTeNbHEIE, MO3HABATEIBHEIE, po(heCCHOHANTBHO-3KCIICPTHEIE, Hay4HO-
HCCIIEI0BATEILCKUE.

[IpoekT HampaBIeH Ha peIIeHHE CIEeIyIomeil MpoOIeMbl: pa3pO3HEHHOCTD,
HEOJHOPOJIHOCTh, OTCYTCTBHE NHU(GPOBBIX JAaHHBIX O KYyJIbTYpHBIX JaHamadTax
Pecnybnuku KpeIM ¢ BBICOKUM pEKpEariiOHHBIM MOTEHIIMATIOM, OTCYTCTBHE UHTErPaIlHU
3THX JAaHHBIX B EAWHYI IUIaT()OpMY, IO3BOJIIONIYI0 TOMYJISPU3HPOBATh OOBEKTHI
KPBIMCKOH peKpealnuy, IMPEexXJe BCEero Te, KOTOpble OBUTH IOCTPOCHBI W BBEICHHI B
akcruryaTanuio B aroxy CCCP.

Coznanne UQPpPOBOTO KaTayiora, 00eCIedrBaroero A0CTYN K HU(POBOH Mojenn
KPBIMCKOTO CaHATOPHO-KYPOPTHOI'O0 apXHUTEKTYPHOTO JaHAImmadTa COBETCKOTO IEPHOJA,
M03BOJISIET HAWITU HOBBIC ITYTU BOBJICUCHUA SaHHTepeCOBaHHOﬁ AyJIUTOPUH B JIOKAJIBHOM,
pPETMOHAILHOM M HAIMOHAJILHOM MacIliTade B TPOLECC PAa3BUTHS PEKPEANMOHHOIO
MOTCHITAIa KPBIMCKOT'O PETHOHA, TEM CaMBbIM PacKpbIBas €ro CKPHIThIC BO3MOKHOCTH U
BBICTpauBasi HOBOE NMPOCTPAHCTBEHHOE BUACHUE KypOPTHOH HH(pacTpyKTyphl KphiMa.

ITo3suTuBHBIE TCHACHIMU B Pa3sBUTHU PCKPEAINMOHHOIO, HNCTOPHUKO-KYJILBTYPHOI'O
Typu3Ma W KypopTHOW orpacnu Pecnybnukn KpeiMm onpenenstor —criemyromue
HCCIICI0BATEIBCKHE 3 1a4H:

1. BesButh ocobenHocTH wcnoab3oBanus [ MC-TeXHONIOrHH H  TEXHOJIOTHI
u(ppoOBOro MOJACIUPOBAHHUS INPU CO3JaHUM HaOopa rpaduueckoil HHPOpPMAIMK O
MPOCTPAHCTBEHHBIX HCTOPUKO-KYJIBTYPHBIX OO0BEKTax (MaMSITHUKH, CTPOCHUS, HHEIC
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ApPXUTEKTYpHBIE (OPMBI), BXOIANIMX B HOMEHKJIATYPY PETHOHAIBHOW CaHATOPHO-
KYPOPTHOM apXHUTEKTYPHI COBETCKOTO TIEPHO/Ia.

2. Co3maTh SJIEKTPOHHYI PECYPCHYIO ILIAT(POpPMY, pabOTaloIIyi0 II0 IPUHIUITY
KaTajora, XpaHsiyr KapTorpapuieckue MOJICITU U UCTOYHUKHU JTAaHHBIX, PACKPBIBAIOIIHEC
crierdrIecKre AeTaal UCTOPUN U XapaKTepHbIE OCOOEHHOCTH aKTyalTbHOTO COCTOSHHS
COBETCKOM CaHaTOPHO-KYPOPTHON UHIYCTPHH.

3. braroTBopHO MOBJIMATH, Ha HMHTECHCU(HKAIMIO MPOIECCAa PA3BUTHS CaHATOPHO-
KYpOPTHOTO KOMIUIEKCA 3a CUeT aKTyaJu3alldd PErHOHAIbHOTO  KYJIBTYPHO-
CHMBOIIMYECKOT0 KaluTaa.

CoBeTckasi CaHATOPHO-KYPOPTHAs WHIYCTPUS MPEICTABISICT COOOM  CIOXKHYIO
CHUCTEMY, BKJIIOYABIIYKD B €€0s HE TOJILKO apXUTCKTYPHBIH, HO M 4YEJIOBCUCCKHUI,
KyJbTYPHO-CHMBOIIMYECKHIH U yIIPaBICHYECKUH pecypc, MOANEP>KUBABIIYIO HEMTPEPHIBHOE
MTOTOKOBOE COCTOSIHHE 3TOTO pecypca M €ro BOCIIPOU3BOICTRBO.

Ha nmoaroroButensHOM 3Tame paboT mpousomen  OTOOp  COBOKYHMHOCTH
APXUTEKTYPHBIX OOBEKTOB, OTHOCSIIMXCS K CAHATOPHO-KYPOPTHOMY KOMILIEKCY
KppIMCKOTO MOITyOCTpOBa, TOCTPOSHHBIX ¥ BBEACHHBIX B OJKCIUTyaTalldi0 B TEPHOJ
cymecTtBoBanusi CoBerckoro Coro3a, /Ui JajlbHEHIIEro McclieoBaHus, cOopa JaHHBIX,
MOJICTIMPOBaHKS W KaprorpadupoBaHus. [1onroTOBUTENbHBIA 3Tall BKIOYHMI B ceOs:
ompezeNieHNe KPUTeprueB 0TOOPa OTAETHHBIX 00BEKTOB TSl TATBHEHIIIETO OTIICaHUS.

4. [TIlpoBeneHue Hay4yHBIX HCCICIOBAaHUN C I1EIBI0 IIOJYYCHHUS MacCHUBA
MIEPBOMCTOYHHUKOB, COJIEPKAIIUX HH(POPMaIIKo 00 N30paHHBIX O0BEKTaX.

5. OrmpeneneHde CBONCTB M XapaKTEPUCTHUK apXUTEKTYPHOM COCTaBIISIOIIEH
CaHATOPHO-KYPOPTHOTO nanamadTa Kpeima COBETCKOTO repuoa, ero
IIPOCTPAHCTBEHHBII aHAIIN3.

6. CocTaBiacHHE COMPOBOIUTEIBHBIX OIMUCAHUMN, BKIIOYAIONIUX B Ce0S HCTOPHIO
CO3MaHHA  KYIbTypHO-UCTOPHYECKHX  OOBEKTOB,  dTambl  (PYHKIMOHHPOBAHW,
KOHCTPYKTHBHBIE 0COOCHHOCTH, HH(POPMALIUIO O MIEPCOHANIUSAX, U T.1I.

7. COOp JaHHBIX KyJBTYpOJOTHYECKOTO M aHTPOIOJIOTHYECKOTO XapakTepa,
PaCKpHIBAIOIINX OTHOIIIEHHE MECTHOrO HacelleHuss u rocteil KpbimMa K ocoOeHHOCTSIM
COBETCKOW KypOpTHOW WH(MPACTPYKTYpPHl W JIEMOHCTPUPYIOIIUX CHENU(HUKY 3TOTO
BOCTIPHUSTHSL.

Ilo wToram mpoBeAeHHON PabOTHI OBLIM BHIOpaHBI TakHe OOBEKTHI, KaK MaHCHOHAT
«CemunBopbe» (Amymira), roctununa «Snta-UaTypuct» (Snra), canaropuii «KypraTsn»
(SlnTa), u cobpaHbl BBITIETICPEUNCIICHHBIC JAHHBIC I HAITOJIHCHUS IPOTOTHUIIA.

Ha BTOpOM 3Tane JaHHbIe OBUIH MOJBEPTHYTHI 00paboTKe: cpelicTBaMU 0OBEMHOTO
MOJICJIMPOBAHHS YIAIOCh TIONYYUTh PSJI TPEXMEPHBIX OOBEKTOB, KOTOPBIE MOXKHO
UCTIONIB30BaTh JUIs MpOTOTHNA. Takke Obuio Mmomo0paHo  (GOTOCONMPOBOXKICHHE,
UCITIOJIb3yeMOe JUIs PEATMCTHYHON Tepenadu oOuiero 1uiaHa (parMeHTa KyJIbTypHOTO
nanamadTa. B HaGop ans mpoTOTHIA BONUIM MOJENH 3/IaHWH, KapTa OKpPY)KAFOIIEro
MIPOCTPAHCTBA, 001Ias TAHOPaMHasi MOJIEIb.

Ha tpetbem stame ¢ momomipto ['MC-TtexHonoruii Obuta CO31aHa WHTEPAKTHUBHAS
nudpoBas KapTa, MPEAOCTABIIAIONIAs CBEACHUS 00 00BEKTaxX MOCPEICTBOM Iepexoia 1o
CCBIIKaM Ha cepBep mportotuiia (aapec: https://snegur-maps.ru/hotels). Kapra, co3nannas
no texHojorun Deep Mapping, npexacraBisier coboii Habop MHOOPMAIIMOHHEIX CIIOEB,
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MPUBS3aHHBIX K €IUHOMY OKHY nocTymna. Ciaou KapThl OTBEYAIOT 32 MPOCTPAHCTBEHHOE
oTOOpakeHHe OOBEKTOB, WX CBSA3b, KOOPAWHATHI, XapaKTEpPHOE MECTO B CTPYKType
KyJnbTypHOTO JNaHamadTa, GyHKIIHOHAIBHYIO 3HAYMMOCTh, TOMOTPA(PHIECKYIO TPUBAZKY
B KYJBTYPHO-CUMBOJHUYECKOM MOJIE TOPOXKAH.

BbIBO/bI

HccnenoBarenbckoli rpymmoi Obiia pa3padoTaHa cxeMa KPUTEpPHEB OTOOpa OTIEIBHBIX
ApXUTEKTYPHBIX OOBEKTOB VIS AayibHEIero coopa AaHHbIX. [y mpoToTumna ObUTH BEIOpaHBI
Takne OOBEKTHl Kak: maHchoHaT «CemummBopbe» (Auymmra), roctumna <Slnra-UHTYprcT
(Anra), camatopmii «Kypmatery (Snra). K stim  oObexktam Opl  mpuBsizaH  HAOOp
COMPOBOAMTENILHBIX ONMCaHWi. Paspaborana KapTocxema pacroiOXKEHHS! HCCIIeTyeMBbIX
OOBEKTOB, a TakXke 0a3a TEKCTOBBIX [AHHBIX, BKIIFOYAIOIIAsl OIHCAHUS FCTOPHYECKOTO,
reorpa)uueckoro, KyJIbTypOJIOTHIECKOTO XapakTepa, W COAEp)KaIlyl0 HH(pOpMAIo 00
0COOEHHOCTSX OOBIIEHHOTO BOCTIPUSITHSI PEKPEALIMOHHO-CAHATOPHOM apXUTEKTYPBI COBETCKOTO
nepuona. Ha mocnemyromem osrtame Obbia cO3aHA TEOpPETHYECKass MOJEIb KPBIMCKOTO
CAHATOPHO-KYPOPTHOTO apXWUTEKTYPHOTO JaHMmA]Ta, CIOXKHBIIErOCS B COBETCKUIN TEPHOI.
CrpykTypa ¥ IporpaMMHBIe XapaKTePUCTUKH MPOTOTHITA HHTEPAKTHBHOTO Kartasora (B (opme
OTKPBITOM BeO-TIaT(hOpMBI) MpPEIIAraeTcs pealn3oBaTh B BHIC 0a3bl MyJbTUMEIUA-TAHHBIX
(¢oto-, BUmEOMaTEpPHAIBI, AHUMAITHS), UMEIOIINX OTHOIIICHNE K UCTOPUU U ACHCTBUTEIEHOMY
COCTOSTHHIO apXHUTEKTYPHBIX OOBHEKTOB.

OcCHOBHBIE 0000IIAOIIHE PE3YIIBTATHI UCCIICIOBAHNS:

1. OnbITHBEIM ImyTeM 6I)IJ'H/I YCTaHOBJICHBI BO3MOXHOCTH U PUCKU TPAHCAUCIHUIUIMHAPHBIX
WCCIIEIOBaHN B 00JacTH CO3MaHWS TU(PPOBOH MOMEIN apPXUTEKTYpPHOrO JaHmmadTa U
CO3/IaHMsI MHTEPHET-KaTanora (Ccopeprkaiiero pasHopoIHbIe JaHHbBIE) ¢ IENBI0 COXPAaHEHUS U
pa3sBUTHsl KyJbTYPHOTO KallUTaJla PETHOHA, MOIYJISPU3ALMN PEKPEALMOHHBIX BO3MOXHOCTEH
Kpbima.

2. Iomy4yeHHBI MacCHB JaHHBIX 00 0OBEKTaX W MOJEIBHBIE KOMIIOHEHTHI MOTYT OBITh
HCIIOJIb30BaHbI AJId pCaHUMaIiu HCTOpI/I‘IeCKOﬁ IMaMATH, MPUBJICYCHUA BHUMaHWA MOHO}Z[e)KHOﬁ
ayJMTOPH K paHee HEW3BECTHHIM JOCTIDKEHUSIM COBETCKOM OIOXH, Pa3BUTHS HOBBIX
TYpPUCTUYECKUX TIPOIYKTOB, HECTAHJAPTHBIX (OpM IIPOJBIKEHHS OOBEKTOB CaHATOPHO-
KypOpPTHOI'O KOMIUIEKCA, OCHOBAHHBIX HA CUHTE3€ TPAJIULIMI U MHHOBALIWIA.

3. Ha npakruke moarBepkaeHo, uto Deep Mapping-kaprorpadupoBaHie TpeacTaBisieT
€000l WHHOBAIIMOHHYIO BO3MO)KHOCTH AaKTyallM3aIid OOBEKTOB CaHATOPHO-KYPOPTHOTO
KOMIDIEKCA PETHOHA.

4. BrniepBble B pOCCHICKON Hay4YHO-HICCIIEIOBATEIBCKON MPaKTHKE ObLIa MCIOIB30BaHA
texHonorust Deep Mapping Ui TIOCTpPOSHMS TIPOTOTHIA «IM(POBOTO  JTBOWHHKAY
APXUTEKTYPHOTO HATIOMHEHUS! KypOPTHO-PEKPEAIFIOHHOTO CErMeHTa KYJILTYPHOTO JIaHAIagTa
Kpbimva.

5. B kauectBe mporoTHria OBUIa CO3IaHA OBJIEKTPOHHAs pecypcHas 1iaTdopma,
TIO3BOJISIIONIAS PEAIM30BBIBATh HECKOIIBKO CIIEHApPHEB PA0OTHI C UCCIENyeMbIMU OOBEKTaAMH,
PacIioNoKEHHBIMU Ha KapTe U COIEpKallliMU HH(POPMAIIUIO O CBOEH HCTOPUH U COBPEMEHHOM
COCTOSIHHH.
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TO THE QUESTION OF INTEGRATION OF DEEP MAPPING FORMAT MAPS
WITH GEOINFORMATION TECHNOLOGIES
Andryushchenko I. AL, Volodin A. N.2, Kravchenko I. V.2, Yakovlev A. N.*

Vernadsky Crimean Federal University, Simferopol, Russian Federation
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4andrey_yakovlev84@list.ru

Deep Mapping has its genesis in popular intellectual movements that began in foreign
Europe in the fifties of the last century. Their common goal was to revise and rethink
existing concepts in geography, which resulted in the formation of a new optics of space
that unites the objective-material aspect of geographical knowledge and its subjective-
emotional side. The emphasis was on the emotional-sensory perception of the territory
and/or its individual components, objects, processes and phenomena inherent in it. At the
present stage, the Deep Mapping format is an optimal technological framework for
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displaying cultural data collected according to a pre-developed methodology, capable of
obtaining qualitatively new material. The Deep Mapping format allows us to reconsider
traditional approaches to creating cartographic descriptions of the area and to present a
new, more flexible strategy for exploring the territory. Thus, Deep Mapping can be
considered as a phenomenon on the border between art and science. However, in our
opinion, it is advisable to combine work with the Deep Mapping mapping format (archival
data, documented evidence of the memory of individuals and communities, artistic
images: in painting, photographs, films, literature, etc.) with the presentation of
cartographic materials displaying traditional geocomponents (climate, orography,
landscape, social infrastructure, etc.), presented in separate layers by means of GIS
mapping programs. At the same time, there is a fairly widespread opinion among many
Deep Mapping enthusiasts that traditional GIS with their emphasis on precise
measurements within the framework of constructing spatial models are not suitable for
creating Deep Mapping format maps. Within the framework of the project, a
transdisciplinary approach to organizing the research process was chosen. It is used in
modern science as a higher stage of interdisciplinary research, is not limited to
interdisciplinary relations, but exists within the framework of a global system, without
strict boundaries between disciplines. This approach is aimed at obtaining the most
comprehensive information about the object under study with subsequent integration of
the obtained knowledge into a single information-cognitive model.

The logic of the landscape approach was also in demand. It brings to the forefront of
research work a set of techniques in geographical, social and economic studies, which are
based on the idea of the differentiation of the spatial environment into a dynamically
nonequilibrium system of natural and anthropogenic complexes of different scales,
influencing each other and connected by a set of complex processes.

The creation of a prototype of a digital catalog of architectural objects primarily involves
the study of their spatial and geographical characteristics, revealed through the use of
modern GIS and cartographic programs that allow you to create and edit cartographic
models.

The set of developed digital cartographic models in the future form a series of interactive
maps — "Atlas of sanatorium and resort architectural objects of the Crimea of the Soviet
period". The main goal of creating the atlas is to deepen the study of spatially disparate
objects of the health resort complex of the Soviet period, to consolidate multiple data on
these objects in multilayer digital cartographic models.

The research group developed a scheme of criteria for selecting individual architectural
objects for further data collection. For the prototype, the following objects were selected:
or such objects as: The Semidvorie boarding house (Alushta), The Yalta-Intourist hotel
(alta), The Kurpaty sanatorium (Yalta) were selected. A set of accompanying
descriptions was attached to these objects. The researchers formed a map diagram of the
location of the objects under study, as well as a text database, including descriptions of a
historical, geographical, cultural nature, and containing information on the features of
everyday perception of the recreational and health resort architecture of the Soviet period.
Then, a theoretical model of the Crimean health resort architectural landscape that
developed during the Soviet period was created. The research group defined the structure
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and software characteristics of the interactive catalog prototype (in the form of an open
web platform), which will contain a multimedia database (photos, videos, animations)
related to the history and actual state of architectural objects. As a result, with the
involvement of GIS technologies, a central map with object labels was created, integrated
into the prototype and ready for use at the address: https://snegur-maps.ru/hotels.
Keywords: Deep Mapping, natural and cultural landscape, Soviet health resort complex,
spatial model, G1S-technologies.

10.

11.
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TEPPUTOPUAJIBHAA JUOPPEPEHIIUALIUA U TPAHCO®OPMAILIUSA
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Deoepayusn
E-mail: Ylomden@mail.ru

Jlana oOmecTBeHHO-TeorpaddecKasl XapaKTepHCTHKa OCHOBHBIX JeMorpadiueckux mporeccoB B Pecrryoimke
BamkoprocraH, ux TeppHTOpHAaTbHON MupepeHnuanny, AMHAMHKH M TpaHcdopmarmu 3a nepuon 2010-—
2022 rr. BrisiBneHa BHyTpHpernoHajgbHas TeppUTOpHANIbHAS M depeHnranys 1eMorpaduueckux IpoIeccoB.
Boigenens! 1Be 4acTH perHoHa, KOTOPBIE OTIMYAIOTCSA APYyr OT Apyra Io MaciuTabaM M HHTEHCHBHOCTU
JeMorpaduueckux MponeccoB — MYHHIMIIAIUTETHI LIEHTPa, CeBEpO-3aliajja pErHOHA U MyHUIUIIAIATETHI 0Ta,
IOr0-BOCTOKa, BOCTOKa peruoHa. Ilo pauHammke paemorpadmyeckux MPOIECCOB BBIACNCHB 4 THIA
MYHUIHNATBHBIX 00pa3zoBaHuii PecmyOnmku bBamkopTocTaH, B KOTOpPHIX HaOmMromaeTcss aemMorpaduyeckas
CUTyalusi C TEHAGHIWEW yIydlleHWs, C TeHICHIWEeW yXYAUIEHWs, CHTyaluss C KOJECOJIOIMMUCS
neMorpaduueckuMH HoKa3aTeJsIMA 1 MyHHIMIIAJIUTETH, T/e JeMorpaduiecKkas CHTyalus JUIUTEIFHOE BpeMs
HeOJlaronpusTHas. PaccMOTpeHbl HamnpaBlCHHs YIy4IIeHHsS IeMOrpagHYecKoil CHTyallH Ui Pa3IndHBIX
THUIIOB MYHHIIMIIAJIUTETOB PErHOHA.

Knioueevie cnoea: nemorpadudecKkuil MPOIECC, POXKIAEMOCTb, CMEPTHOCTb, ECTECTBEHHBIH HPHPOCT,
JeMorpadudeckast CHTyarys1, TUITl MyHUIIMIAINTeToB, Pecrrybimka bamkopTocras.

BBEJEHUE

XapakTtep ageMorpaduUecKux —IpOIECCOB  SBIACTCS BAXKHBIM  (AKTOPOM U
MHJHKATOPOM COIHAIbHO-3KOHOMUYECKOTO Pa3BUTHS pernoHa. llocnmemHue HECKOIBKO
JeCcSATUIICTHI JaeMorpaduueckue mpoOieMbl ObTM XapakTepHbl ais Poccuu B 1enom,
OJTHAKO OHHM MMEIOT PETHOHAIBHYIO M BHYTPUPETHOHAIBHYIO CIIEU(UKY, KOTOPYIO BaXKHO
YYUTBIBATh B JeMorpadudeckoil momutuke. PecryOnmuka bamkoproctaH OTHOCHTCS K
cyobektam Poccuiickoit ®denepanuu, rie HaOM0IaeTCs CMEHa paHee OTHOCHTEIbHO
OmarompusiTHOW  JleMorpauuyeckod  CUTyallud  Ha  HETaTHBHbIE  TEHJCHIMH
BOCIPOM3BOJICTBA HACEJEHHsS, OCOOCHHO B OTHEIBHBIX €€ paloHax, OTINYAOIIUXCS
reorpapuyeckuM MONIOKEHHEM U 0COOEHHOCTSAMH COIHATILHO-YKOHOMHUYECKOTO Pa3BHTHSL.
B cBsi3u ¢ 3TUM yenvio uccredosanus sBIsSETCs 0OIIECTBEHHO-Teorpaduieckoe n3yueHne
COBPEMEHHBIX JieMorpaduueckux mpoueccos B Pecrryonuke bamkoprocran st yTouHEHUS
UX  TEPPUTOPUAIBHBIX  OCOOCHHOCTEH W  TOWUCKA  HANpaBICHHH  yIyYIICHUS
JeMorpaguyeckoil CUTyaluu sl Pa3IYHBIX TUTIOB MYHHUIIMTIATUTETOB PETHOHA.

MATEPHAJIBI 1 METOJAbI HCCJIEJOBAHUSA

TeopeTHKO-MEeTOIMIECKO OCHOBOW pa0OTHI ABISIIOTCS HaydyHble pa3pabOTKu
CIIEAYIOMINX HCCiefoBaTenei: mo Teopuu reorpadun Hacenenuss — Kosanésa C.A. [1],
Hokmmmesckoro B.B. [2], Cnyku A.E. [3] u xp.; mo peruoHasbHOH reorpaduu
Hacenenusi bamkupun — 3akupoBa U.B. [4], Pocrosckoit T.K. [5], cmeumammcros
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Ydumckoro eaepanbHOrO UCCIICIOBATENBCKOIO IIEHTpa Poccuiickoii akajieMuu HayK U
WHCcTHTyTa cTparerndeckux uccienoBannii Pecryommku bamkoproctas u mip.

Ilon  nmemorpaduueckuM  HpPOLECCOM  IIOHMMAeTCs  IOCIENOBaTEIbHOCTH
nemMorpaduyeckux COOBITHH B JKM3HU JIOJIEH, MMEIOIas 3HAueHHE IS CMEHBI HMX
TTOKOJICHHH [6].

BousiBieHHE  TEeppPUTOPHATBHBIX O0COOEHHOCTEH AeMorpauieckux IPOLECCOB
ABJSIETCSL  KJIIACCMYECKHM  CIOXKETOM  TeojeMorpaduueckux ucciepoBanuid. CyThb
reorpaueckoro IMoaxoAa B HU3YyYEHHH JeMOTrpaUyecKux MpPOLECCOB COCTOUT B
peann3anuy CIeAyONINX UCCIEN0BATENBCKUX 3a1ay:

1) BBIsAIBICHME TeppUTOpHaiIbHON AuddepeHnmannu gemMorpaguyeckux Mpoueccos,
T.€. U3MEHEHUHN MX KAa4eCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHUK OT MeCTa K MECTY
Ha Ppa3IM4YHBIX I[POCTPAHCTBEHHBIX YPOBHSX (B pa3pe3e HACENCHHBIX ITyHKTOB,
MYHHUIMIIAINTETOB, PAOHOB, PETHOHOB, CTPaH, UX IPYII U KOHTUHEHTOB);

2) wuccnenoBaHWE BIMSHUSA TNPUPOAHBIX, COLHOKYJBTYPHBIX W 3KOHOMMYECKHX
CBOWCTB TEPPUTOPUH HA OCOOCHHOCTH JeMOTpa(hUIecKnuX MPOLECCOB;

3) wuccnenoBaHue BIMSHMS ~JAEeMOrpaQUYecKUX MpPOLECCOB HA  COLMAIbHO-
9KOHOMHUYECKOE PAa3BUTHE PA3INIHBIX TEPPUTOPHUH (PETHOHOB, TOCYAAPCTB U T.1.).

Hugpopmayuonnyro  ocnogy WcCiIeNOBaHUS COCTABHIM JIaHHBIC  YTIPaBICHUS
®OenepanbHON CITy>)kObI TOCYIapCcTBEHHOUW craTucTuku mo Pecmy6mmke bamrkoprocras,
baza paHHBIX TOKa3aTenedl MYHUIMIANBHBIX oOpazoBanuii Poccrata, [lepenucu
HaceJieHus1 Ha Tepputopun pecmyonuku 3a 2010 r. u 2020 r. (dhaktuuecku — 2022 1.);
odunmaneHsle caiTel IlpaButenbcTBa bamkoprocraHa, JOKYMEHTBHI CTPaTErHYECKOIrO
IUTAHAPOBAHUS; CHEIMATU3UPOBaHHAs HAay4YHas JIUTEpaTypa MO TEME HUCCICAOBaHUSA H
OTKpBITBIE HMCTOYHMKH B ceTH HWHTepHeT. OCHOBHBIE TOKa3aTeld JAeMOTrpapuuecKhX
MIPOLIECCOB pacCMATPHUBAIOTCS B pa3pe3e MyHHUIIUIIATIbHBIX palOHOB U FOPOJCKUX OKPYTOB
PecrryOmmku bamkoptoctan B mepuoxa ¢ 2010 mo 2023 rT., B TOM YHCIE MO €KErOAHBIM
nanubIM Poccrara.

PE3YJIbTATBI HCCIEJOBAHUA U UX OBCYKJIEHUE

JAunamuka nemorpaguyeckux npoueccoB B PecmyOiuke bamkoprocran B
2010-2023 rr. Tekymas nemorpaduueckass cutyanus B PecmyOnmuke bamkoprocTtan
UMEET MHOTO OOIUX 4YepT C OOIIEPOCCUICKON CHTyalMeld, YTO IpPOSBISETCS B
YXYAIIEHUH TIOKa3aTeled pPOKIAeMOCTH, CMEPTHOCTH, €CTECTBEHHOTO IPHPOCTA,
OpayHOCTH H pa3BOIUMOCTH. [Ipu 3TOM pernoHy yaaercs JeMOHCTPHUPOBATH MOKA3aTeln
€CTECTBCHHOI0 JIBIXKCHMsI HaceleHus B pacuete Ha 1000 xuteneit Ha Oojee
0JIaronpusATHOM ypOBHE, IO CpaBHEHHIO ¢ MokaszareiasiMu no Poccuu u IlpuBomxckomy
dbenepanbrHOMy OKpyTy (Tabdm. 1).

B auHamMuke OCHOBHBIX JIeMOTpapUUECKUX MPOLIECCOB MOXKHO BBIJICIUTH CIIEAYIONIHE
peruoHaibHbIe 0coOeHHOCTH PecnyOnuku Bamkoprocran (puc. 1). B nepuon ¢ 2010 mo
2016 rog B pernoHe YUCIIO POAUBIIUXCS MPEBBIIIAIO YHACIO YMEPIIHX, YTO OMPEENSIIO B
3TOT MEPHO TOJIOKHUTEIBHBIA €CTECTBEHHBIN NpUpOCT HaceneHus. [logoOHas curyanms
BhIeIsIIa bamkupuio Ha poccHUiCKON MeMorpaduyuecKoil KapTe, Ha KOTOPOH OoJbIas
YacTh PETMOHOB XapaKTePU3yeTCs NETOIMyIAIIHeH.
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Tabmuua 1.
ITokazarenn ectecTBeHHOTO MBMKeHHUS PecrryOnmkn bamkoproctan B cpaBHEHHH ©
nokazaresnsiMu Poccun u [IpuBomkckoro denepansHoro okpyra, 2023 r.

[okazarenu (uen./1000 yen. HaceneHus)
Teppuropus POSKIAEMOCTE CMepTHOCTH EcrecTBeHHbI
OPUPOCT
Poccus 8,7 12,0 -3,3
[Mpusomxkckuiit ®O 8,1 13,0 -4,9
PecnyOnuka 8,7 11,7 -3,0
Barmkoprocran (36/3) (61/13) (25/2)

* B ckoOKax moka3aHo mecto B Poccun/IIpuBomkckom ©O
CocraBiieHO aBTOpaMH 110 AaHHBIM Poccrara.

C 2014 r. B pecny0JinKke Ha4ajcs MEPUOJ CHIDKEHHUS POXKJIACMOCTH, 3Ta TCHICHIIUS
OoCTaeTcsi HEM3MEHHOH K HacTosduleMy MoMeHTy. 3a mepuon c¢ 2014 r. mo 2023 r.
MIOKa3aTeNb POXKIAEMOCTH COKpaTwics mouyTu Ha 60%, KaKablii MOCHeoyIoIMHA Tof
3HA4YECHUSI 3TOr0 IIOKAa3aTelsl CTAHOBMJIOCH BCE HIDKE — OOHOBIIICS aHTHPEKOPA
MIOCTCOBETCKOIO MEPHOo/Ia.

B pe3ynprare COOTHOLIEHUS IMOKa3aTeled pOKAAEMOCTH M cMepTHOcTd B 2017 T.
nemorpadel  bamkupun BrepBele 3a MHOTHEe ToAbl (¢ 2009 1.) 3aduxcmposamu
€CTEeCTBEHHYIO YOBbIIb B perroHe, kKotopas B 2023 r. cocraBuia 12,3 Teic. yen. uiu -3,0%o.

OTMedeHHas HeTaTHBHAsI TEH/ACHIIMS €CTECTBEHHOW YObUTH HaceneHus B bamkupum,
KaK U B IpyTUX PETHOHAX CTPaHbl, CKAUKOOOPa3HO yXYALINIACH [TO]] BIUSHUEM HaHIEMUU
«Covid-19», korna B 2020-2021 rT. CMEPTHOCTH B 3TOM perHOHe Bo3pocia 10 60—66 Teic.
gyen. 3a rox (puc. 1A), Ho B 2022-2023 rr. 3TOT MOKa3aTelb CPAaBHSUICS U Jaxe
(buKCHpOBaCS HIKE «IOKOBUIHOT0» IEPHO/A.

B Omwxaiiiee necarwietne B PecnyOnuke bamkopTrocTaH TeHAEGHIMS yXYALICHUS
nemorpaduueckoil  cuTyauumud OyZeT CBsi3aHa C  JIMHAMUKOH  IOJIOBO3PACTHBIX
XapaKTepUCTUK HACEJIEeHHUs, T.K. POU30MET CMEHA Pa3HBIX M0 YHCICHHOCTH HACEJIECHUS
BO3PACTHBIX KOTOPT — JeMorpaduyeckue MUK CMEHSTCA JeMorpaduyeckoil «smoii»,
YHCIIO JKEHIIMH B QepTUIIEHOM Bo3pacte OyJIeT COKpallaThCs, YTO HETaTHBHO OTPa3UTCS
Ha BCeX JeMorpapuuecKux mnpoieccax B peruone (puc. 2).

Kpome cyrybo BOCHpPOHM3BOACTBEHHBIX IPOLECCOB (JMHAMUKA II0JIOBO3PACTHON
CTPYKTYpBI, YCWJICHHE CTapeHHs HaceJCHUs, 3aBeplIEHHE Mepexoja K COBPEMEHHOMY
TUIYy BOCIPOM3BOJICTBA U JIp.), HEONArompwsTHOE BIUSHHE Ha JIUHAMHKY
neMorpaduyeckoil cuTyanuu B balikupuy OKas3bIBalOT MUTPALMOHHBIN OTTOK HaceJIeHUs
pecriyOnukn B Apyrue peruoHsl Poccum u 3apyOexHBIE CTpaHbl, CHIKCHHE YPOBHS
COLIMAJILHO-3KOHOMHMYECKOT0 PAa3BUTHS B IEJOM psiieé MyHHUIMIIAJIUTETOB B IOCIETHHUE
roJpl, B TOM 4YHCJIE IO CpPaBHEHHMIO C coceAHMMHU pernoHamu [loBomkps u VYpana,
HanpsDKEHHast 3KOJIOTMYECKasi OOCTAaHOBKA B OTAENBHBIX KPYHHBIX HHAYCTPHAJIBHBIX
IIEHTpaxX 1 paiioHax, 9TO OTMEYAETCS PAIOM HccleoBarenei [4, 8, 9].
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MYX4YUHbI XEeHUWMWHbI

Puc. 2. [TonoBo3pactHas nupamua HaceneHus: Pecyonuku bamkoproctan
1o pesyapraTaM Beepoccuiickoii nepenucu Hacenenust 2020 r. [7].

TeppuTopuanbHasi CTPYKTypa aeMorpadudeckux mnpoueccoB B PecmyOmauke
Bbamkoprocrtan. B bamkoproctane MOXHO BBIACIUTh JIBE TEPPUTOPUH, KOTOPHIE
OTAMYAIOTCA APYr OT Jpyra IO MacmTabaM W HHTEHCHBHOCTH JAeMOTrpadMuecKUX
nporeccoB. IlepBblii cyOperHoH — 3TO MYHHUIHUIAJIUTETHl IIEHTpAa M CEeBepo-3amana
peruoHa, KOTOpBIE MPEJCTABISAIOT COOOH Oojee IJIOTHO 3aceleHHYI0 TEPPUTOPHUIO C
HaJIMYMEM KPYTHBIX TOPOJOB M PErHOHAIBHOIO IeHTpa I. Yda (c HaceneHneM cBblme 1
MJIH 4Yel.), ¢ 0ojiee BBICOKUM YPOBHEM Pa3BUTH XO3SIMCTBa, MpeoOIajaHieM OTpaciei
IIPOMBINUICHHOCTH B CTPYKTYpPE XO35HCTBA U IOJIMITHUYECKON CTPYKTYpOM HacieHus. B
3TOH 4YacTtu (OpMHUpPYETCS OCHOBHOW JemMorpaduyecKuil MOTEHIHAT PECIyOIUKHA 10
a0COJIIOTHBIM 3HAYEHHUSIM JeMorpaQuyeckux IOKaszaTeneil, OZHAKO, OTHOCHTEJIbHBIC
nokazarenu (Ko3QQHUIMEHTH POXIAEMOCTH, CMEPTHOCTH, €CTECTBEHHOTO IPHPOCTA)
CYHIECTBEHHO HWKE 10 CpPaBHEHHIO C OoJiee CeNbCKOW YacThio perruoHa. Bropoit
CyOpernoH pecnyOIMKH — IOT, IOr0-BOCTOK M BOCTOK PETMOHA, KOTOPBIA OXBAThIBAET
MeHee 3acelieHHble U OCBOEHHBIE, MPEUMYIIECTBEHHO CEIbCKHE MYHHUIUIIAIUTETHI C
OTHOCHTENIFHO BBICOKOH JI0JIeii OalIKMPCKOTO 3THOCA B CTPYKType HaceneHus. B aToi
rpynne MYHULMIIAIATETOB MPOXKHUBACT CYIIECTBEHHO MEHBIIE HACENeHHs, HO
OTHOCUTENbHBIE AeMOorpaduuecKue MoKas3aresu, Kak mpaBuio, 0ojiee O3UTHBHbIE, YEM B
MYHHULMTIAIATETaX TIEPBOTO CYyOpErnoHa.

MexxMyHUIUNanbHble KOHTpacThl JeMorpaduyeckux mporeccoB B bamkupun
BEJIMKU: Hampumep, oOmmii Ko3(h(UIUEHT poKAaeMOCTH KoiebneTcs B mpenenax 5,5—
14,7%o0 (puc. 3.), oOmmii ko3dp¢uiuent cmeproocty — 8,1-19,2%0 (puc. 4),
KO3 QUIMEHT €CTECTBEHHOTO MPUPOCTa U3MeHsieTcs B ipenenax +3,2 —-11,7%o (puc. 5).
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OO0mwmii KO3QPUIMEHT POKIAEMOCTH CYIISCTBEHHO BBIIIE CPEJHEro IMOKazaTelsl 10
PecrryOmmke bamkoproctan B 2022 r. ormeuancs B bypastHckoMm (14,7%o), balimakckom
(12,7%0) u A63emmnoBckoM (11,2%o0) MyHHIIUTIATBHBIX paifoHaX, KOTOPBIE PACIIONOKEHBI
Ha IOr0-BOCTOKE pEeruoHa. OTH K€ palioHBl IO JaHHbIM Bcepoccuiickoil mnepenucu
HaceneHns—2020 xapaKkTepu3yloTcs BBICOKOH J0Jel Oalkup B CTPYKTYpe HACelleHUs —
70-93%. OTHOCHTEIBLHO BBICOKHE IIOKA3aTEIM POXKIACMOCTH TAK)KE OTMEUYAIOTCS B
LHEHTPaJIbHON YacTH pecnyOJIMKW, B MyHULIHNAIUTETaX, ONM3KUX K CTONMYHOH Yde —
Urnunckuit (11,3%o), Y dumcknii, biaroBapckuii pailoHsl; a Tak:ke B ACKMHCKOM paiioHe,
rpaandamnieM ¢ IlepMckum kpaem, u CajtlaBaTckoM paiioHe, rpaHmdarieM ¢ UerssOnHcKon
oOmacTpro. DJTa rpynma padlOHOB OTIMYAETCA Oojiee CIOKHOW 3THHUUYECKOW CTPYKTYpOH
HaCeJICHHsI, OCHOBY KOTOPOH (POPMHUPYIOT TpW JOMHHHMPYIOIIMX 3THOCA — OamlIKupBL,
PYCCKHE U TaTaphl.

B 2022 r. HanMeHbpIIWE TOKa3aTed Kod(PQHUITMEHTa pOXKIAEMOCTH OTMEYAIOTCS B
paiionax, rpaHmyamux ¢ OpenOyprckoit oOmactero:  DEmopoBckuit  (5,5%o),
EpmekeeBckuii  (6,6%0), benebeeBckuit, CrepnaubameBckuii u  BuwkOynskckuit
MYHUIMIIAIbHBIE PAaHOHBI, KOTOPBIE XapaKTEPU3YIOTCA MNPEUMYILIECTBEHHO arpapHoOn
9KOHOMHKOH, (PYHKIIMOHUPYIOIICH B YCIOBUSIX YMEPEHHO YBIaKHEHHBIX M 3aCYILIMBBIX
crenn u Jnecocrenu Ilpeaypanps. Cpean TOpPOACKHX TMOCENEHHW Hamboiee HU3KHE
k03 purmenTs! poxkaaemoctu (6,2—7,1%o0) XxapakTepHs! Al ropogoB Aruaenb, CanaBaT u
Kymepray.

[MpakTudeckn BO BCEX MYHHUIHMIAIUTETAX PECIYyOJIMKH OTMEYAaeTCsl CHIDKCHHE
nmokaszateneil poxkgaemoctr. 3a nepuon ¢ 2012 mo 2022 rr. cuibHee Bcero (IModTd B 2
pas3a) 3TOT MoKa3areiah COKpaTHics B XanOymmmHckoM, bemokaraiickoM, TaTemummHCKOM,
brnarosemenckom paitoHax U TOPOJCKOM OKPYTre ATHUICHb.

B rpanunax PecnyOnuku bamikoproctan mo oOrieMy ko3(QQHIMEHTY CMEpPTHOCTH
(OKC) nanMeHee OnarompusaTHash CHUTyaluds OTMEYaeTCs B 3alaJHBIX, CEBEPHBIX U
BOCTOYHBIX MYHHIIMTIAUTETaX, OTHOCUTEIIHLHO ONAronpuaTHas — B psjie UEHTPAIbHBIX U
I0KHBIX paiioHoB (puc. 4). Hanmenpmmii OKC (menee 10%o0) B 2022 1. Habmomancs B
YpumMckoM MyHMLIMIAIBLHOM paiioHe, B ropogax Y¢a, Hedprexamck n OKTa0pbcKui,
KOTOpbIE SIBJISIIOTCSI KPYNHBIMH SKOHOMHMYECKMMH LEHTpaMu pecnyOnuku ¢ Oonee
BBICOKUM YpPOBHEM JKW3HH HACENICHHS, Pa3BUTHs MEJUIUHBI M TOBBIIICHHOW JOJeH
Monozoro HaceneHus. CyIlIecTBEHHO BbIlIe cpeaHero 3HadeHus mo bamkupun (11,9%o)
OKC ¢uxcupyetcst B 49 u3 62 MmyHMIMDanIuTeToB pecnyonuku. Hanbonee HanpsokeHHAs
CUTYyaIusl 110 9TOMY ITOKa3aTeto oTMedaeTcs B ApxanrenbckoM, bypaesckom (19,2%0 —
caMBblii BBICOKHII MOKa3aTellb CMEPTHOCTH B pervone), banrauesckom, Kanracunckom u
apanckoMm paiionax, rae OKC mpesbimaer oTMeTKy 17%o, 9TO CyLIETCBEHHO OOJBLIE,
yeM B cpenHeM 1o bamkupuu, [IpuBomkckom denepaisHoM okpyre u Poccun. B nepuon
nangemun «Covid-19» OKC gocturan otmetku 25,4%0 — B 2021 1. B paHee yIoMsSHYTOM
BypaeBckoM paiioHe, B 3TOM arpapHOM paiioHe pecilyOJIMK{ YMCIEHHOCTh HAceleHHs 3a
nepuoxa 1970-2023 rr. cokpaTtuack 60iee 4eMm B 2 pasa.

B Pecnybnuke bamkoproctan k2022 romy chmoXwiachk — clexyromas
TeppuTOopHalibHas U GepeHIraus MOKa3aTellsl €CTeCTBEHHOro mpupocTa (yObLiH)
HaceneHus (puc. 5).
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Puc. 4. CmeptHOCTh B Pecnmybnuke bamkoprocran, Ha nepuos ¢ 2012 mo 2022 rr.
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Puc. 5. EcrecTBenHbIi npupocT HaceneHus B PecniyOnuke bamkoprocTaH, Ha
nepuoa ¢ 2012 mo 2022 rr.
CocraBneHo aBTopamu 1o [7].
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B wuenom, Oonee OmaronpusiTHas CHTyalusi HaOJMIOAAaeTCsl HAa IOTe M BOCTOKE
bamkoprocrana, a HamOONBIIME MAacCIITa0bl €CTECTBEHHON YOBUIM XapaKTEepHBI IS
ceBepo-3amafHbIX W  IOro-3alMafHbIX  paiioHoB  pecrmyOnuku.  [lomoxutensHBIH
K03 PUIIMEHT ecTeCTBEHHOr0 MpuUpocTa ObUT  3aUKCHPOBAH TONBKO B  IATH
MYHHIIMTIATBHBIX 00pa3oBaHusx: bypssackoM (3,2%o), Ydumckom (2,5%0) paiionax, a
Takke AO3enmnioBCKOM, baliMakckoMm paiioHax m ropoae Hedrekamcke, B KOTOPBIX 3TOT
nokaszarenb He mnpesbimaeT 1%o. IlpupocT HaceneHusi B 3THX palloHax OTMeYajcs Bce
aHaJTu3UpyeMble Tojbl, HaunHast ¢ 2012 r.

B ocranpHBIX MyHMIUNAIUTETaX (DUKCUPYETCS] €CTECTBEHHAs YOBIIb HAaCEIEHUs,
KOTOpasi Haubojee WHTEHCHBHO NpoucxoauT B bypaeBckom (-11,7%o), dEénopoBcrom
(-10,8%0), CrepnubamesckoM (-9,5%0) u EpmexeeBckoM (-9,2%0) MyHHUITUTATBHBIX
paitionax. B 49 u3 63 myHunumanutetoB kodddumment ecrectsenHoro npupocta (KEI)
HIDKE cpenHepeciryOnmkanckoro mokasatesns. s cpasuenus, 10 ner nazazg (B 2012 roxy)
K03(pPULIMEHT eCTECTBEHHOTO MPHPOCTa ObUT MOJOKUTENBHBIM B 24 MyHHLIMTATUTETaX
Bamkupun.

C y4eToM MOBCEMECTHOTO CHM)KEHUS POKAAEMOCTH B PETHOHE 3aKOHOMEPHO BO BCEX
MYHUIMIIAIATETaX TPOUCXOJUT CHIDKEHHE TIOKa3aTellsi ECTECTBEHHOrO IpUpocTa
HAaCeJIEHUs, HO TEMII 3TOr0 Ipolecca OT palloHa K pailoHy pasHbld. IIo cooTHOHIEHUIO
nokazatens 2022 1. x 2012 r. Hanbonee CTPEeMUTENHFHO TMPOILECC €CTECTBEHHON YOBLIH
HaceJieHHs1 yckopsuics B SHayiabckoM W KyroprasmHckoMm paiioHax (modtu B 7 pas),
ropogax Yda (¢ 3,6%0 mo -1,1%0) u Canaar (¢ 0,2%o0 1o -5,0%0), UHIIMHHCKOM,
bene6eerckom, YuammackoM (¢ 2,5%o 10 -5,2%0) paiionax. Takum oOpa3oMm, B OTJIENBHBIX
MYHHUIMIIAINTETaX ballkopTocTaHa MPOMCXOAUT HE TOJNBKO IEPeXod K COBPEMEHHOMY
TUIy BOCIIPOM3BOJACTBA HACEICHMs, a (QOPMHUPYIOTCS MPESANOCHUIKH KPHU3UCHOU
JnemMorpaduyecKkoil CUTyaluu.

Tunel MyHununaautrerop PecnyOuuku bBamkoproctan mno JauHamMuke
AemMorpaguyecKux MPOIECCOB M HampaBjeHUsi AeMorpadguyeckoil mosuTuxku. s
KaXaoro MYHUIUIIAIIBHOT'O O6pa3OBaHI/ISI 61)1.]]3 BBIIIOJTHEHA OII€HKa JHHaMHKHU
POXIAEMOCTH, CMEPTHOCTH, E€CTECTBEHHOI'O MpPHUPOCTa, OpavyHOCTH, Pa3BOJUMOCTH U
nemorpaduueckoir  Harpy3skum 3a  2012-2022rr. [lo pesynapraraM OIICHKH B
BaHIKOpTOCTaHe BBIICJICHO 5 TUnoB MYHUIUIIAJIMUTETOB IO JUHAMHKE I[eMOFpa(l)I/I‘-IeCKI/IX
nporieccos (puc. 6).

Haunbonpiee yncino MmyHuunanuteToB (37 €1.) OTHOCUTCS K TUILy TEPPUTOPUH, T
oTMe4aeTcs demozpaguueckas cumyayusi ¢ meHOeHyuel yxyouwienus. B sToM THIIE
MYHHIIMTIAIBHBIX 00pa3oBaHuil npoxkuBaeT Oojee 1,9 muH den. wiu 47,7% HaceneHUs
peciryOnuKy. DTOT THII IPEACTABIEH BO BCEX YaCTAX PETHOHA.

15 MyHHIMIATUTETOB OTHOCATCS K THUIY PAalOHOB, TJE OJUMENbHOe 6PeMs
HaOmooaemes Hebrazonpuamuas oemozpaguyeckas cumyayus. B 3Tom Thne pailoHOB
NpOXXUBaeT okoyo 575 teic. yen. win 14,1% pecnyOnauku. OcHOBHas 4yacTh PaiiOHOB
3TOTO THUIA PACIOJIOKEHA Ha ceBepo-3amajie pecrnyOluKd, B ee INyOMHHOW 4acTH M Ha
FOro-3amnase.
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Puc. 6. Tumbl auHaMHKH jJeMorpadudecKux MporeccoB B PecmyOimke
Bamkoprocras.

CocraBieHO aBTOpaMH.
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K tuny Ttepputopuii, rae dQukcupyercs cumyayus ¢ KOACOMOUWUMUCS
oemozpaguyeckumu nokasamensiMu, OTHOCSATCA & MYHULIMIIAINTETOB. B 3TOM THIE
MYHHIIUTIAIATETOB TIPOXKMBAaeT OKOio 1,4 MIH d9emn., 4To cooTBeTcTByeT 33,6% Bcero
HaceJIeH!s1 PecyOJIMKH, HO OCHOBHAs YacTh — 3TO HaceJeHue cronuaHoi Y sl (1,2 MiH
Yell.), OCTaIbHBIC paliOHBI — MaJIOJIIOIHEIC ¢ HaceneHneM 14—60 ThIC. Yell. B KaKIOM.

Lemoepaguueckas cumyayusa ¢ menoenyuen yayuuienuss HaOIOAACTCS JIUIIb B IBYX
paiionax bamkupun — Ypumckom n UrmuHCKoM, KOTOpBIE BXOIAT B cocTaB Y GUMCKON
TOpoJICKOH armoMmepanuu. B atux paiionax mpoxuBaer okono 187 Teic. yen. nnu 4,5%
BCETO HACEJICHUS PECILyOIUKH.

AHanmu3 JOKyMEHTOB cTparernieckoro rmanuposanust [10, 11 u agp.] B obmactu
nemorpaduyeckoil monuthku PecnyOnmkn bamkoprocrana mokasai, 4To B HUX €i1a0o
yuTeHa cneuu(puka MyHHUIWUIAIUTETOB, HUX TEppUTOpHaibHas IuddepeHumanus Mo
KIIIOYEBBIM JeMOrpaMuecKUM II0Ka3aTesisiM U YPOBHIO COLMaIbHO-3KOHOMHYECKOI'O
pasButus. [lpm 3ToM BO MHOrMX pailoHax W TOpoAax pa3padOTaHbl U PEANU3YIOTCS
IpOrpaMMBbl  IeMOTpaguUecKoro pa3BUTUS MyHHLIMINAIBHOrO oOpasoBaHusi. C ydeToMm
BHYTPUPETHOHANBHBIX OCOOEHHOCTEH meMorpaduueckux mporeccoB B PecmyOmike
Bamkoprocran  cymiecTByeT = HEOOXOIUMOCTb  TMPOBEACHUS  MPOCTPAHCTBEHHO
n30HUpaTenbHOi JeMOrpaduecKol IMOJUTUKU, MEPOIPHATHS KOTOPOH MOTYT OBITh
aIalITUPOBAHBI COTJIACHO BBIIEIEHHBIM TUIIAM MYHHUIMIIAIUTETOB (Ta0m1. 2).

Tabnuua 2.
Tunel MyHUIUIATBHBIX 00pa3oBanuii (MO) 1 OCHOBHBIEC HaNpaBlIeHHUS AeMOTpadUIeCKOM
MIOJIUTUKHU B 00JIACTH BOCIIPOU3BOJICTBA HACEIICHHUS

Tun MO Haszpanue MO OcHoBHbIe HaNpaBJIeHUs!
aeMorpadguyeckoil NOJIUTHKH
Hemorpaduaeckas | Urnwackuit 1 Y GUMCKUA paitOHBI [oanepxka MoI0XKUTEIHLHOTO
CUTYyalus ¢ TpeHga. M3yueHne ycrnemHnsix
TEHACHIEH MPAKTHK yITyYIICHUS]
YITyUIIeHUS neMorpaduueckoil CUTyaluu B
pETHOHE U TPUMEHEHHE UX B
npyrux MO.
Curyarus ¢ ropon Yda, ACKCHHCKUH, Crabunmzanus
kosrebmomuMucs | bysasxckom, EpMmekeeBckom, JneMorpadrueckux nokasareien
nemorpaduueckumu | Kapaunensckom, Kurunbckom u C BBIXOZIOM Ha TIOJIOKUTEJIBHBIN
[IOKa3aTesIMU MUusKMHCKOM PaiiOHBL. TpeHn. VzoupaTensHast
MOJI/Iep KKa Hanboee
npobiaemHabx MO.
JuddeperunpoBannas
KOPPEKTHPOBKA OTIENbHBIX
MoKa3aTesen.
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[Tponomxenue Tadnuirk 2.

Tun MO Haszpanue MO OcHOBHBIE HAIIPABJICHMSA
aeMorpadguyeckoi NOJIUTHKH
Hemorpaduaeckas | ropona Hedrexamck, Cubaii, KommnekcHas
CUTYyalHus ¢ Crepnuramak, ATUzEINb, JeMorpadudaeckas IMoJUTHKA, C
TEH/ICHIHEH OxTsa6pnckmit, Canasar, (oKycHpoBKoii Ha OoJee
yXyIUIEHUS MYyHHIUNAJIbHBIE PAHOHBI npobsemusre MO.
A03eIMI0BCKHH, AJBIIEEBCKHH, JlonoTHUTEIbHBIE MEPHI
Apxanrensckuil, baliMakckui, MIOAAEPKKA MAaTEpUHCTBA,
bakanunckuii, bantaueBckuii, 30POBBS HACEICHUS U OTTOKA
BeneGeesckuil, benokartaiickuii, MOJIOEXKH, YIIy4ILIECHH
bnaroBapckuii, biarosenieHckuii, JKAJIMIIHBIX YCIIOBHM.
byp3sHckuid, J[aBlIeKaHOBCKUH, CHkeHne nepuGepuitHOCTH 1
JyBaHckuii, 3naHIypHUHCKUI, KOHTPACTOB B YPOBHE
Nmmmbaiickuit, KpacHokamckuii, COITMAJIBHO-?KOHOMUYECKOTO
KymnapenkoBckuit Meney3oBckuii,, | pa3Butus. 3ydeHne ycnemHbix
Kyroprasunckuii, MeueTInHCKUH, MPaKTUK YJIyYIIEHUS
MumikuHckuit, HypumanoBckuii, neMorpapUIecKoi CUTyalny B
Canaparckuii, CTepiubanieBCcKui, pEruoHe ¥ NPUMEHEHHE UX B
Tatemummackuit, TylMa3uHCKUH, HauOoJee npodiaemMubix MO.
Yuanuackuit, YUIIMUHCKUN 1
IITapa”ckuil palioHbI
JHemorpaduueckass | AyprasuHckuii, beiopenkui, KomrnekcHast 1 puHaHCOBO
CUTyalus bwxOynskckuii, BypaeBckuit, Oonee obecrnieueHHas
HeOnaronpusitHas | [adypuiickuii, [I0pTIONMHCKHH, JeMorpaduyeckas MoJIMTHKA, C
JUIMTENbHOE BpeMsl | 3uiaupckuil, MnumeBckuii, (b oKycHpoBKoOii Ha OoJee
Kanracunckuii, Kapmackanunckui, npobaemusie MO.
Kyrapuunckuii, CtepauramMaxkcKui, JlononHUTENbHBIE MEPHI
®enopoBckuid, SAHaynbCcKuil MOAJEP>KKA MAaTEPUHCTBA,
MYHHIUNAIBHBIE PAlOHBI U TOPOS, 3I0pOBbsl HACETICHUS U OTTOKA
Kymepray MOJIOJEKH, YIIyUIICHUS
KWINILIHBIX YCIOBHH.
CHikeHne nepuGepuiHOCTU U
KOHTPAcTOB B YPOBHE
COLMAIBHO-?)KOHOMHYECKOT O
pa3BuTHs. M3yueHne ycremHbIx
MPAKTHK yITy4IIeHUsS
JeMorpadMuecKoi CUTyaln B
pETHUOHE U IPUMEHEHNE UX B
Hanbonee mpobiemMHbIX MO.

3AK/IIOYEHHUE

CocraBieHO aBTOpaMH.

3a mporeaniee AeCATHIETHE C MO3UIUE leMorpaguecKux mpoieccoB PecryOnmka
Bamkoproctan TpaHC(hOpMUpPOBANIACH U3 PETUOHA C MO3UTHUBHBIMHU JeMOTpadUIeCKUMU
TPEHJIaMU B PETHOH, T HAMETWICS JeMorpaduuecKkuii KpU3uC, MpU 3TOM B PETHOHE
COXPaHSIOTCS palOHBI C MO3UTHBHOW Jemorpaduueckoit curyanuen. PecryOmuka
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Bamxoptoctan oTHOCcHTCs K pernonam Poccun, rie ¢ Hayana XXI| B. IpouCXOAUT cMeHa
HOKOJICHUH B MEpUOA TpaHC(HOPMAIMH THITA BOCTIPOM3BOACTBA HACEICHHS B PETHOHE — C
HNEepexXOAHOTO0 K COBPEMEHHOMY,  KOTOPBIM  XapakTepu3yeTcs  Cy)KEHHBIM
BOCIIPOM3BOJICTBOM, CTAPCHHUEM HACEJCHUSI M COKpAllleHHEM KOTOpThl HAaceleHHS B
TpyaocmocoOHoM Bo3pacte. Ha QoHe coxpamaromeiicss poyKaaeMOCTH B PECIyOIiKe He
HaOJII0aeTCsl COKpAIlleHNe MToKa3aTeIel CMEpTHOCTH.

Bonbmias yacte HaceneHUs peTHOHA MPOKUBAET B MyHUIMMAIBHBIX 00pa30BaHMSX,
OTHOCSIIMXCSL K THITy TEPPUTOPHM, TIe oTMedaeTcs AeMorpaduyeckas CHUTyalusl C
TeHJCHIIEH YXyIIICHNUS.

OcobeHHocTH TeppuTOpuaibHON AuddepeHanny MyHHIUIAIUTETOB PECITyOINKN
0  XapakTepy JAeMorpadMuecKux MpPOLECCOB COOTHOCATCS CO  CIEAYIOLUIMMHU
reorpaduuecKuMH (HaKTOpaMHu:

1) nentp-nepudepuiitapiii 3pdekr, Koraa B MyHHIUATATETaX, MPUOIIKEHHBIX K
KPYIHBIM 5KOHOMHYECKHM IIGHTpaM, OCOOEGHHO K cToinuHOH Yde, nemorpadudeckas
cuTyarusl OoJiee ONaronpwsiTHas 1O CPaBHEHHUIO C MepUPEPUHHBIMU (C TOYKH 3PEHUS
COIMATbHO-KOHOMUYECKOTO Pa3BHUTHSI) paiiOHAMH;

2) pacceneHUeCKHe W 3THOreorpaduueckne 0COOEHHOCTH PErHOHA: B IOXKHBIX, FOTO-
BOCTOYHBIX MPCUMYIIECTBCHHO MOHO3THUYCCKUX (C JOMHUHHUPOBAHUEM 6aIHKI/Ip B
CTPYKType HaceleHHs) CelNbCKHUX pailoHaxXx HaOmogaercss Oomee OimarompusTHas
I[eMOFpa(I)PI‘IeCKaSI CUTyanusa, 1mo CpaBHCHUIO C IMOJHMITHHUYCCKHUM HLCHTPOM MU CCBEPOM
pecmyOIuKH.

CrnoxHocTh peanm3anuu dPGEKTUBHONW AeMOrpapuIecKoll IOIUTHKH B JIFOOOM
pErHoHe 3aKITI0YaeTCs B HEOOXOAMMOCTH KOMIUICKCHBIX TPeoOpa3oBaHMid B YCIOBHUAX H
Ka4decTBE JKM3HU HACENICHHs, CO3[JaHHs B OOIIECTBE COLMAIBHOTO 370pPOBBS, YTO B
Oounbiieli yacTu paiioHoB bamkupun He oOecrieueHo B MOTHON Mepe.
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TERRITORIAL DIFFERENTIATION AND TRANSFORMATION OF MODERN
DEMOGRAPHIC PROCESSES IN THE REPUBLIC OF BASHKORTOSTAN
Volkhin D. A, Trostina A. S.?

12y, 1. Vernadsky Crimean Federal University, Simferopol, Russian Federation
E-mail: Ylomden@mail.ru

The socio-geographical characteristics of the main demographic processes in the Republic
of Bashkortostan, their territorial differentiation, dynamics and transformation over the
period 2010-2022 are given. The intraregional territorial differentiation of demographic
processes is revealed. Two parts of the region are distinguished, which differ from each
other in terms of the scale and intensity of demographic processes — the municipalities of
the center, north-west of the region and the municipalities of the south, south-east, east of
the region. According to the dynamics of demographic processes, 4 types of municipalities
of the Republic of Bashkortostan are identified, in which there is a demographic situation
with a tendency to improve, with a tendency to worsen, a situation with fluctuating
demographic indicators and municipalities where the demographic situation has been
unfavorable for a long time. Various directions of improving the demographic situation
for different types of municipalities in the region are considered.

Over the past decade, from the standpoint of demographic processes, the Republic
of Bashkortostan has transformed from a region with positive demographic trends
to a region where a demographic crisis has emerged, while areas with positive
demographic trends remain in the region. The Republic of Bashkortostan belongs
to the regions of Russia, where since the beginning of the XXI century. there is a
generational change during the transformation of the type of reproduction of the
population of the region, from transition to modern, which is characterized by
narrowed reproduction, aging of the population and a reduction in the cohort of the
population of working age. At the same time, against the background of a
declining birth rate, there is no reduction in mortality rates in the republic. Most of
the region’s population lives in municipalities belonging to the type of territories
where the demographic situation with a tendency to worsen is noted. The
peculiarities of territorial differentiation of municipalities of the republic by the
nature of demographic processes correlate with the following geographical factors:
1) the center is a peripheral effect, when in municipalities close to large economic
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centers, especially to the capital Ufa, the demographic situation is more favorable
compared to peripheral (from the point of view of socio-economic development)
areas; 2) settlement and ethnogeographic features of the region: in the southern,
southeastern predominantly monoethnic (with Bashkir dominance in the
population structure) and rural areas, there is a more favorable demographic
situation compared to the multiethnic center and the north of the republic.

Keywords: demographic process, birth rate, mortality rate, natural increase,
demographic situation, types of municipalities, Republic of Bashkortostan.
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VK 332.1
OCHOBHBIE TOAXO/bI B IOCTPOEHUU PETHOHAJIBHOT'O
TYPUCTCKOI'O BPEHJA
Kyuymos A. B.', Epemuueea II. 10.?

Y2Canxm-Ilemepoypzckuii zocyoapcmeennvlii Ikonomuueckuil ynusepcumem, Canxm-Ilemepoype,
Poccuiickaa ®edepayusn
E-mail: tarturspb1@yandex.ru, 2eremicheva2000@outlook.com

B nmanHOl cTaThe OIMCHIBAaeTCS 3HAYCHHE PETMOHANBHOTO OpPEHAMHIa C TOYKH 3PEHHUS Pa3BUTHS TypH3Ma,
paccMaTpHUBAIOTCSI 0COOEHHOCTH OCHOBHBIX ITOJXOJIOB, MCIOJIB3YEMBIX IPH ()OPMHPOBAHHH PETHOHAIBHOTO
TYPUCTCKOTO OpeHsa. ABTOPHI M3yYHJIM OCOOCHHOCTH HPOEKTHOTO M KJIACTEPHOTO MOAXOMO0B, MPEICTAaBHIN
CTPYKTYpPY peaiu3alliél MOJXOAOB, OLEHWIM HAMpaBICHUsS BIUSHUS M MEPONPHUATHS B PaMKaX BHEIPEHUS
noaxonoB. Pabora onpenenser poib MPOEKTHOTO M KIACTEPHOTO MOAXOI0B B MO3UIIMOHUPOBAHUH PETHOHA U
TYPUCTCKOTO OpeH/Ia B KOHTEKCTE HAI[OHAILHOW 3KOHOMHUKH ¥ MEKPETHOHAIBHOTO B3aHMOIECHCTBHS.
Knruesvie cnoea: npoeKTHBIN MOIXOM, KJIACTEPHBIA MOAXOM, TYPHU3M, TYPUCTCKHI OpEHI, pernoHAIBHBIH
OpeH, perHoHANIbHAS SKOHOMHEKA, chepa YCIyT, KIacTep, IPOSKTUPOBAHHE.

BBEJEHUE

PernonanbHbI TypUCTCKHH OpeHA — 3TO MApKETUHTOBBIA TEPMHUH, OTPaKaIOLIHf
KaTeropu3alMi0 pecypcoB M 3(PQPEeKTUBHOCTE HUX HCHOJIB30BAHUS, COBOKYIHOCTBH
IPOLIECCOB, CTAaHAAPTOB W NPEACTaBICHUH, (OPMHUPYIOUIMX OOIIYyI0 KOHLEMLHUIO
tepputopur. COOTBETCTBEHHO, KOMIUIEKC (DakTOpoB, TPHU3HAKOB M TPHHIMUIIOB
peanuzanru 00O3HAYCHHOW TEPPUTOPUHM B €IMHOM 00pase, KOTOPBIH 3apokaaercs B
CO3HAaHWH TOTPEOHTENs TOJ BO3JCHCTBHEM COBOKYMHOTO 3(@deKkra oT TpOBOIUMBIX
MEpONPHUIATHH 10 YCKOPEHHMIO pocTa IoKazareined B TypusMme, (HOPMHUPOBAHHUIO
cnenu(pUIecKoi KyJIbTyphl, PACIIUPEHHIO TPAaHCIIOPTHO-IOTHCTUYECKUX BO3MOXKHOCTEH,
Pa3BUTHUIO CBOOOIHOM TOPTOBOM CPEIIBL.

BaxxHo mOHUMATh, 4YTO B OCHOBE (OPMHUPOBAHHS PETHOHAIBLHOIO TYPHCTCKOTO
OpeHzma Jexar OMNpeJelieHHbIE TOIXO/AbI, KOTOpble (OPMHUpPYIOTCS B CBS3U C
TEPPUTOPHANIEHBIM (reorpaduyeckuM) OOJUKOM JeCTUHALUK. Tak, HalpuMep, KII0UEBYIO
pOJb MOXKET WrpaTh NOTEHLUHMal pPEruoHa, KOTOpPBIH Oa3upyercss Ha TYpPHUCTCKON
NPUBJIEKATEIFHOCTH W TPH y4YeTe BCEX COMYTCTBYIOIIUX ocoOeHHocTel. IloTenmman
UTpaeT BaXHEHIIYIO POJIb MPH BKIIOYEHUH PECYpCHOM 0a3bl B Mpollecce MCIONIb30BaHMUS
HEKOTOPBIX MNOAXOA0B B (DOPMHUPOBAHWUH PETHOHAIBHOIO TYPHCTCKOro OpeHzaa, T.K.
MpejnoyaraeT pazfUYHbIe HaANpaBle€HUs, CPEeId KOTOPHIX IIPOM3BOJCTBEHHBIH U
NPOMBIIIIICHHBIA TMOTEHIMAJ, TYpPHCTCKash MHQPACTPYKTypa, MPHPOAHO-KIMMATHIECKast
pecypcHast 6a3a, reorpaduueckas 000CHOBAaHHOCTB, KyJIbTYPHO-UCTOPUYECKUE PECYPCHI,
TpyZHOBast pecypcHas 0a3za u 10001 CKPBITBHIN NOTEHLHA, KOTOPBIA BO3MOXKHO NPHUBSI3aTh
K WIEHTUYHOCTH TEPPUTOPHUH.

MATEPHAJIBI 1 METO/JbI UCCJIIEJOBAHUA

BaxxHO OAYEpKHYTH, YTO MPH MPOBEACHUH UCCIIEIOBAHUS IPUMEHSIICS Pl METOI0B
00paboTKu HH(pOpPMAaLINH, Cper KOTOPBIX:
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- aHaJN3-UHTEPHET PECYPCOB;
- cHCTEeMaTH3aIHs,

- KOHTEHT-aHaJIH3;

- CpaBHEHUE;

- CHHTE3.

B wumcne martepuanoB, KOTOpbIe OBUTH MPHBICYCHBI K HCCICIOBAHUIO MOYKHO
OTMETUTh TaKWe, KaK yd4eOHBIC MOCOOMS, POCCHUHCKHE U 3apyOe)KHBIC ITUTEpATypPHBIC
UCTOYHWKH U CTaThH, KOTOPHIC MPEIOCTABUIN IICHHBIC JaHHBIC U TEOPETUUCCKUE OCHOBBI
JUIS aHAllN3a PETMOHANBHOTO TYPHCTCKOTO OpeHIuHra. JlaHHbIe MaTepHasbl BKIIOYAIOT
UCCJICIOBAHNS, TIOCBSIIIIEHHBIC TPOSKTHOMY U KJIACTEPHOMY MOAXO0/aM, a TAaKKe MPUMEPHI
YCHCIIHBIX MPAKTUK B 00JaCTH TYPHCTUYESCKOIO0 MApKETUHTa M CHOCOOCTBOBAIM OoJee
rIyOOKOMY TOHUMAHHI0 MEXaHH3MOB (OPMUPOBAHHS U TPOJBIKEHHS TYPUCTCKUX
OpeHIOB, a TAaKKe T[O3BOJIIN BBIIBUTH KIIOYEBbie (DAaKTOPHI, BIHSIOIUE HA
3(()EKTUBHOCTHh PETMOHALHOTO OPEHIMHTA.

HN3JI0KEHUE OCHOBHOI'O MATEPHUAJIA

PernonanbHbI TYpUCTCKHMM MapKETHHI MOXHO COOTHOCHUTH C TEPPUTOPHATIBbHBIM
OpeHIMHIrOM, OCHOBHOH 3a/laueil KOTOPOTO SIBJISIETCSl CTPATETHYeCKOe Pa3BUTHE PETHOHA,
B MEPBYIO oOuepelb 3a CYeT aJalTalull TEPPUTOPHH KaK CHUCTEMBbl K PHIHOYHBIM
npeoOpa3oBaHMsAM, KacarollUMCS HE TOJIBKO TypH3Ma, HO M CMEXHBIX CEKTOPOB.
COOTBETCTBEHHO, B TPAAWLHOHHOM IOHMMaHUHM OCHOBHBIE IOAXOIbI (OPMUPOBAHHUS
PETHOHAILHOTO TYPUCTCKOTO OpeHAa MOXHO pasfeiisiTh Ha MPOSKTHBIA W KIACTEPHBIH.
[IpoekTHBII MOAXOA, Kak W MPOLECCHBI MOAXOJ, CTPOUTCS Ha H3MEHEHUU
OPEACTABICHUS] M CHUCTEMAaTH3allMd  KOMIIOHEHTOB  TEPPUTOPHMHM  BHYTPH €€
reorpadudeckoro obpaza. OCHOBHas pa3HUIA B TOM, YTO MPOCKTHBIA MOAXO]] MO3BOJISET
NPEACTABIATh TEPPUTOPHIO KaK KpPYMHBIH MPOEKT, W3ydas ee Oosee yriryOiieHHO.
ITpoeKTbl MMEIOT CIOXHYI0, HO THOKYIO CTPYKTYpY, B YCJIOBUSAX KOTOPOH MOXKHO
paccMaTpuBaTh CHENU(PHKY HMEIOIIMXCS PECYpCOB M TMOTEHIMANa B WHTEPAKTHBHOM
kimode. HeoOxommmo Takke MOMYEPKHYTh, YTO MPOEKTHBIM IMOJXOJA B TUIAHWPOBAHHU
PETHOHAIBHOTO TYPUCTCKOrO OpeHJa HMeeT TOXKIECTBEHHbIE OCOOCHHOCTH C €ro
NpUMEHEeHHeM B J1000H Apyrod obnactu, T.K. B NEPBYIO OYEpedb OPUEHTHPOBAH Ha
JOCTIDKEHHE pe3ylibTaTa, B JaHHOM Cllydac B BHJIEC YETKOTO IMPEACTABICHUS B €IMHOM
KOMITAKTHOM 00pa3e BCeX TYpHUCTCKHX BO3MOXKHOCTEH, PECypcoB W MHOTOI'PAaHHBIX
NPOSIBIIEHUH TEPPUTOPUH B CO3HAHMHU MoTpeduTens. Kpome Toro, npoekTHOE yrpaBieHHE
0azupyeTcss Ha HEOOXOIUMOCTH COOJIOATh OTPaHWYECHHUS TI0 CPOKaM, CpelICTBaM,
UCIIOJIb30BaHMIO OTPEJICIEHHBIX PECypcoB, BPEMEHH W (DUHAHCOB, a B 3aKIIOUCHHU
NPUBOIUTh MPOEKT TEPPUTOPUANBHOTO OpeHga K pe3yibTaTy, COOTBETCTBYIOLIEMY
pernamenty kauectBa [2]. Takum 00pa3oM, HMPOCSKTHBIN MOAXOJ TO3BOJISET BBISBIATH
MPEUMYIIECTBA, BEITOHBIE CTOPOHEI U ClIa0ble CTOPOHBI PETUOHA, YIPABIATh PECypCaMHU,
TaKXe, Kak 1 puckaMmu. Jlanee mpensnoxkeHa cxema NMPUMEHEHUSI IPOEKTHOrO MOJIX0/Aa B
Typusme (puc. 1).
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Puc. 1. Dramnbl pa3BuTHs TEPPUTOPUATBEHOTO TYPUCTCKOTO OpeH[ia Yepe3 MPOEeKTHBIN
OAXO0J

Pa3suTHe TeppuUTOpPUanbLHOro TypucTckoro 6peHaa

Cocrasieno aBropamu 1o [2, 6].

C nenblo KOHKpPETU3alMU NPEICTABICHHOM cXeMbl OblIa cocTaBlieHa TalnuIa, rue
NPUBEACHBI MPUMEPbl MEPONPHUITUH B COOTBETCTBUM C KaKABIM 3TalloM pealu3aluu
MPOEKTHOTO MOAX0/a TPU (POPMHUPOBAHUH PETHOHAIBHOTO TYpPHUCTCKOTO OpeHpa (Tabm. 1).

be3ycnoBHO, HCMONB30BaHUME MPOEKTHOrO MOAXO0JA B YIPABICHUM PETrHOHOM H
nocTpoeHnd  3(QGEKTUBHOTO  TYpHCTCKOro  OpeHIa  MO3BOJISIET  0OecneyrBaTh
PE3yIbTaTUBHOCTh MEPONPHUATHI B MEPBYIO O4YepeAb 3a CYET MOMCKAa KOMIIPOMHCCHBIX
pemennii. Hanpumep, BakHas pOJIb TPU TOCTPOCHUH CTPATETHH TPOABHKCHUS
TYPUCTCKOTO OpeHAa TePPUTOPHUN OTBOJIUTCS YIPABICHUECKUM PEIICHUSIM Ha MECTHOM U
(benepaabHOM YPOBHE, OTIEIBHBIM OTPACIIEBBIM M YETKO OPHUEHTHPOBAHHBIM CTPATEIHsM,
Cpelli KOTOPhIX WHBECTHIIMOHHAS, COLMATbHO-3KOHOMHUYECKAs!, KyJIbTYPHO-TBOpUECKAs U
T.n. JlaHHY!0O MBICITB TOATBEPXKAAIOT KIACCHUECKHE TEOPHHM PETHOHAIBHOTO pOCTa,
OCHOBaHHBIE Ha CIPOCE, CPEIN KOTOPBIX TEOPHUs SKCHOPTUPYIOILETro peruoHa (Moaens X.
Xoiita) n 3akoH TupBamma. Tak, X. XOWT mojaran, 4ToO PEervdoH B KadecTBE MEHEe
KPYNTHOM €IUHHIIBI, B CPaBHEHWH CO CTPaHOMW, HE MOXKET IOoJlaraThCs TONBKO Ha
COOCTBEHHBIE PECYPCHI NP Pa3BUTHM CBOEH CIIELHUAIHM3alMH, T.K. €r0 POCT BO MHOI'OM
orpeesiseTcs BHEIIHUMH (AaKTOpaMu, YTO B OCHOBE CBOEH CBS3aHO ¢ HEOOXOIMMOCTBIO
CIIy’)KUTh HAIMOHAJBHBIM WHTEpPECaM B TOW K€ CTENEeHH, YTO M WHTEepecaM MECTHBIX
JKUTEJeW, Kak OCHOBHBIX TMOTpeOUTeNel MPOU3BOJAMMOTO, B JaHHOM BOIIPOCE,
TYPUCTCKOTO MPOAYKTA.
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Tab6muua 1.
MeponpusaTys B paMKax 3TaIloB peald3allii MPOSKTHOIO MOAX0aa Ipu GOpMUPOBAHHH
PETHOHAILHOTO TYPUCTCKOTO OpeHia

Ne Iran IIpuMmeps1 MeponpUATHI
NPUMeHEeHHUS
NPOEKTHOI0
noJaxoAa
1 | lHoocomoexa k | — cocTaBleHHE KOHLENIMU TpoekTa ((hopMmylupoBaHHE 3ajad,
npoexmy OTIpEZEIeHIE NHCTPYMEHTOB, PECYPCOB M NMOTEHINAIBHBIX MPOOJIEM B

TYPHCTCKOM HPOIBIKCHHH JSCTHHALIUMN)

— OpraHm3anisi W peanu3anus MapKETHHTOBBIX — HCCIECIOBaHMMI
PBIHKOB, CMEXHBIX C TYPHUCTCKHUM (KaTeropusanusi pBIHKOB IO
CTa0MIBHOCTH  Pa3BHUTHSA, OMNpEACICHHE  NPEeNNpUSITHH-THICPOB,
BBIABICHHUE ()aKTOPOB BIMSHHSA, OIICHKA OCHOBHBIX ITOKa3aTelei)

2 | IInanuposanue | — TMOAOOP YIACTHHKOB U COCTABJICHHE PAOOYHX TPYII MO OTHETbHBIM
npoexma MPOEKTHBIM BOTIPOCAM;

— COCTaBJICHHE KaJeHIapsl pean3alluy;

— ompeJeseHre 0YCBUIHOTO U CKPBITOTO TIOTCHIHAA,;

— OIO/DKETHOC IUTAHUPOBAHKE

3 | IIpoexmmnoe — aHaiu3 OOCTAaHOBKM M Ppe3yJIbTATOB MAapKETUHTOBBIX PBIHOYHBIX
ymeepaicoerue HCCIIeJOBaHUH;

— mombop MOAeNM  YNpaBICHUS TPOEKTOM, COBMECTHMOH €
TEPPUTOPHAIBHO (TOCYIapCTBEHHOI) MOZIENIBIO YIIPABICHNUS;

— COCTaBJICHHE IPOEKTHOI'O yCTaBa

4 | Ilooecomoska k| — 3aKynKa ¥ MOAOODP JOIOIHUTENEHBIX PECYPCOB;
npoexmy — TMOATOTOBKA TEPBHYHBIX W BTOPHYHBIX PECYpPCOB, MAaTEpHANIOB,
HHCTPYMEHTOB,
— OpraHM3anys  MEpOIpHATHH 1[0  TOArOTOBKE  IEpCOHaia,
KOMMYHUKAIUH c OCHOBHBIMHU CTOpPOHAMHU-UHTEPECaHTaAMU

(MHBECTOPBI, aKIIMOHEPHI, TOTPEOUTENHN, COTPYTHUKH, TOCTABIIHKH)
— nopaboTka (UHATHHOTO IUIaHA

5 | Peanuzayus — peanu3aius HeKPYIHBIX IPOMOYTEPCKUX MEPONIPHITUH;

npoexma — WHBECTHUIIMOHHbBIE MEPONPUATHS, YBETHUCHHUE TPYIOBOH MUTPAIIHH;
— peanu3alus SKCIOPTHHIX NOJAESPKUBAIOIINX MEp

6 | Koumponw, — OpraHu3aIys KOHTPOJIS 32 HCINOJIb30BaHHEM pecypcos,
UCNBIMAHUA U pecypcocHabKeHHEM U pecypcoodeciedeHueM;
ynpasienue — OpraHM3alys YIPaBJICHHS 3aTpaTaMH;
npoeKmom — OpraHu3alys YIpaBJICHHs] pUCKAMHU

7 | 3asepwenue — COCTaBJIEHHE OTYETHBIX JOKYMEHTOB, AHAJMTHUECKHUX TalIKECTOB;
npoexma — TOATOTOBKA M pean3anus IMpoLexyp 3aKphITHS MPOEKTa U IIepexoia

K IpOHOECCHOMY IOAXOAY

CocrapneHo aBTopoM 110 [6].

Paccyxnast 0 pocCHICKOM OIIBITE OpraHU3allid TYpPU3Ma, a TAKXKE O CIOXKUBILIEHCS
HECTaOMJIBHON M BpakAEOHOM TI'eONOJIMTHYECKOW OOCTAaHOBKE, CIENyeT IMOSICHUTh, UYTO
HaOM0JaeTcd BBICOKAs CTENEHb JOCTYNMHOCTH NPHUHIMIOB MO 3akoHy TupnBamia, B
KOTOPOM KOHKPETH3HPYETCS, YTO CTPAHBI C IOCTATOYHO OOJBIINM BHYTPEHHHM PBHIHKOM

32



OCHOBHBIE ITOJAXO/bI B ITOCTPOEHMHN PETMOHAJIBHOI'O
TYPUCTCKOI'O BPEH/JIA

CIOCOOHBI TEPEOPUEHTUPOBATh TPOU3BOACTBO Ha BHYTPEHHHH CHpOC, YTOOBI 3a CYET
YBEJIMUYEHHSI PACXOA0B JIOMAIIHMUX XO3HCTB KOMIIEHCHPOBATh COKPALICHUE SKCIOPTHOTO
CIpoca, YTO BelET K MMIIOPTO3aMEIIECHHIO.

B koHTekcTe HEOOXOAMMOCTH OPHEHTHPOBATH CTPATETHIO PA3BUTHS TYPHCTCKOTO
pETHOHATLHOTO OpeHna Mo OOINEeCTBEHHBIE W OOIMEHAIMOHAIBHBIE IMOTPEOHOCTH, a
TaKKe  OYEBMIHONH  HEOOXOOMMOCTHM  PEalM30BBIBAaTh  BHYTPHUOPHUEHTHUPOBAHHOE
MMIIOpTO3aMelIeHHe, MOoBbIMAaeTcsi 3PQPEeKTUBHOCTh BHEAPEHHs KJIACTEPHOTO IMOIXOA.
[TpumeneHnne MeToda KiacTepU3alliyl IPOCTPAHCTBA B YCIOBHAX Poccuu ¢ opueHTanmen
Ha pa3BUTHE TypuU3Ma YK€ [JaBHO HE SBJSIETCS WMHHOBALMOHHBIM MEXaHH3MOM
CTPYKTYpUPOBAaHUSL Pa3IMYHBIX CHUCTEM BHYTPM OTPAaHHMYEHHOTO MPOCTPAHCTBA U
WHCTPYMEHTOM TMPOJABIKEHUS PETHOHANBHOTO OpeHna 3a mpenenaMd KOHKPETHOU
TeppUTOpHUH. {7151 KIACTEPHOro MOAXO0Ja B TyPU3ME XapaKTEpHO 00beIMHEHHE OOBEKTOB
no reorpadU4eCKOMYy W OTPacieBOMy NpPU3HAKaM C  LEIbI0  IOBBIIICHHS
KOHKYPEHTOCIIOCOOHOCTH pEervoHa, ynydmeHus 3()(eKTHBHOCTH OTAEIBHBIX OTpaciei,
CBSI3aHHBIM C TYPUCTCKUM KOMIUIEKCOM. Tak, Ha PUCYHKE 2 HIXKE ONPEIEICHa CXEMa,
OTpa’karoIasi CTPyKTypy KJIACTEPHOTrO MOJIX0/1a IPH OpEeHANHIe TEPPUTOPHUH.

______ - BHELWHWE (perMoHasbHble
! 1 TpaHCrpaHUYHblE) areHTbl

TeppuropuanbHoe
RYKOBOACTBO

0- BHYTPEHHME (K/lacTepHbIe) areHTbl

Puc. 2. CrpykTypa Ki1acTepHOTo MoAXoAa Npy OpeHANHIe TEPPUTOPHH [5].

O6paI]_[a$[CB K HpeL[HO)I(eHHOfI CXEME, CJIICAYCT OTMETUTL, YTO KJ'IaCTCpHLIfI noaxoda B
(bOpMHpOBaHI/II/I PEruoHAJILHOTO TYPHUCTCKOT'O 6pCH,I[a IOJIE€3€H TEM, 4YTO, IIOMHMO
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OpraHu3alfy 3HAYUMBIX NPEANPUATHH U OCBOCHHS TEPPUTOPHH, OH MO3BOJSIET CHU3HUTH
M3JIEPKKA Ha MapKETHHTOBYIO JESTeNbHOCTh, BKIIOYAsl TPOJBIIKEHHE, CIIOCOOCTBYET
[EHTPATM30BaHHOMY PACIPEIEICHHUI0 M HWCIOIB30BAaHUIO PECYPCOB, CO3JAHHUIO Ooiee
KOMILJIEKCHBIX IPHUBJICKATENbHBIX MpPEAOKeHUH. bonee TOro, KiacTepHbI MOAXO] B
pPETHOHAILHOM TYPHCTCKOM OpEHOWHTe B POCCHICKOW TPaKTUKE dalle BCEero
XapaKTepu3yeTcss CHMOMO30M YaCTHOW WHHIMATHBBI, PETHOHAIBHON WHUIMATHBHI U
Pa3BUTHEM OTpaciieBOH S3KOHOMHUKH [1].

BaxxHO MOMYEepKHYTb, YTO OCHOBHOW YEpPTOH TYPHUCTCKUX KIACTEPHBIX CHCTEM
SIBJISICTCSI HE CTOJIBKO Teorpadudeckuii (pakTop B ero adOCTPaKTHOM IMOHUMAaHUH, CKOJIBKO
oTpeJiesieHNe HaIHYKsl 1 yJ00CcTBa 00BeIMHEHUS BceX 0OBEKTOB, MMEIOIINX NPSIMOE WIIN
KOCBEHHOE OTHOILICHHE K TypH3MY U HPOHM3BOACTBY TYpHUCTCKOTO Mpoaykra. Hampumep,
YYUTBIBasi TPOCTPAHCTBEHHBIE JaHHBIE BO3MOXKHO BBLICTUTH PSA  MPEHMYIIECTB
KJIaCTEPHU3aIlNN B PETHOHE, CPEIU KOTOPHIX [3]:

I.  Onpenenenve KOMOMHAIIMM HECKOJNBKHX 3aBEJOMO MOJE3HBIX OOBEKTOB, KOTIa
OHH ACCUMETPUYHO PACTIOIO0KEHBI.

Il. KauecTBeHHBINi aHAMM3 MPOCTPAHCTBEHHBIX JAaHHBIX B  COYETAHUH C
reorpauecKMMN XapaKTEPUCTHKAMU TEPPUTOPHUU TIO3BOJISIET BBIIBUTH BO3MOXHOCTHU
peruoHa, 4To BEJET K BHISBICHHIO HECKOJILKUX BAPHAHTOB CTPYKTYPH3ALUHU DIIEMEHTOB B
JIOCTYTIE.

I1l.  KauecTBeHHBIi MPOCTPAHCTBEHHBIM aHANW3 MOXET IIOMOYb B  IIOWCKE
BBIOMBAIOIIUXCSL M3 OOIIEro Yrcjia DJIEMEHTOB, KOTOPBIE BO3MOXKHO OTHECTH B YHCIIO
PE3EPBHBIX.

IV. HccnemoBanme MpOCTPaHCTBEHHBIX JAaHHBIX TO3BOJISIET OMPENEINSATh PAaCCTOSHUE
MEXIY O0bEKTaMH U CHCTEMaMH MTOTEHIHAIbHBIX KJIACTEPOB.

V. KauecTBeHHBI NPOCTPAHCTBEHHBIM aHATU3 TO3BOJSET ONPEIENATh OOBEKTHI
BHYTPH OCHOBHOH CHCTEMBI M TIOJCHCTEM, KayeCTBO M XapaKTep WX BO3MOXKHOTO
B3auUMOJICHCTBHUA.

He w™enee BaxsbM (akrtopoM m1pu (GopMupoBaHWH # (HYHKIHOHUPOBAHHUH
TYPUCTCKUX KIIACTEPOB SABJIAETCSA CB0OO0/1a KOMMYHHUITUPOBAHUS 3JIEMEHTOB JIPYT C JIPYTOM
U UX B3aUMOACUCTBHUS ¢ BHEIIHEW cpenod. B aaMUHHMCTpaTUBHON LIKOJE YNpaBiICHUS
CYIIECTBYET TPHUHIIMI, XapaKTEPU3YIOIIUICS BOCIPHATHEM CHUCTEMbI KaK €IUHCTBA
B3aMMOCBSI3aHHBIX 3JIEMEHTOB, KOT/Ia PAIlMOHAIM3AINS U PElIeHne MPo0IeM MPOUCXOIAT
3a CYeT BHYTPEHHHUX PECypCOB, TOT/Ia KaK B JIAHHOM CITydae — HAIpPOTHB — KOJHYECTBO
BHEIITHUX CBsI3€H, KA4eCTBO B3aWMOOTHOIIEHHWH OW3HECa M TOCYAapCTBEHHOTO CEKTOpa
BIIMSAIOT Ha MacIITaOMpOBaHUE TYPUCTCKOW JEATENILHOCTH B PETHOHE, pa3pacTaHue 3a ee
CYEeT CMEXHBIX 3aBHUCHMBIX OTpacield, BIUIOTh JO YBEIWYEHHUS KIACTEPHOW CHUCTEMBI U
pocta ee BIMSHHA Ha MEXpErHoHaJlbHBIE CBs3U. Kpome TOro, pocT pernoHaiIbHOTO
TYPUCTCKOTO PBIHKA M TIOBBIIICHWE Y3HABAEMOCTH, SKOHOMHUYECKOW TEPCIEKTUBHOCTH
TEPPUTOPHI 32 CYET HCIIOIB30BAaHUS KIACTEPHOIO IIOAX0JIda MOXKET JOMOJHUTEIHHO
apryMEeHTHUPOBATHCS PAIOM IPEUMYIIECTB (Tali. 2).
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Tabmuma 2.
Hampasnenus ncmoib30BaHms KIACTEPHBIX CHCTEM B Pa3BUTHH PETHOHAIHHOTO
TYPUCTCKOTO OpeHaa
Hanpasienus Onucanue HanpaBJIeHUI
BO3/1eiiCTBUSA KJIACTEPHBIX
CHCTEM HA PernoH
Axmusuzayus uHHOBAUUL [ToBblllIeHNE WHBECTUIIMOHHOW MPUBIEKATEIHLHOCTH 3a
CYET HOBBIX TYPUCTCKUX MPEANPUATUN, PA3BUTHUS HOBBIX
HMII, HAaKOIUIEHHWS HOBOI'O  ONBITA, IIOBBIIIECHHS
Y3HABa€MOCTH PErHOHa
THosviwenue doxoonocmu u | Poct komnaGopanuii ¥ WHTETPALMOHHBIX TPOIECCOB
KOHKYPEHMOCNOCOOHOCMU | MEKIY  TYPUCTCKUMH  TPEANPUITHIMU, CHIDKCHHUC

00vexkmog Knacmepa HEOOXOIUMOCTH NPHUBJICUYEHUS JIMIIHUX TOCPEAHUKOB U
IPEIOCTABICHNS CKUIOK IOMOJHHUTENbHO, PacIIMpPeHHE
TPAHCIIOPTHO-JIOTUCTUYCCKUX CXEM, CHMKCHHUEC
HaJIOTOBBIX OTYHMCICHUM

Pocm BBII [IpuBiedyeHHe WHOCTPAHHBIX HWHBECTULUUN 32 CUET

YHUKQJIbHBIX KOHIIETINN, pa3BUTHS HUILEBOTO TypU3Ma,
COBEpUICHCTBOBAHMs IPOEKTOB, IMPHUBICYEHUS CPEJICTB
MECTHBIX OromxeroB, passutuss [UIl, B3ammHOTO
KpEeINTOBAHMsI ar€HTOB KiIacTepa

Pazeumue MCII 6 pecuone | PazBuTue u paciimpeHue pblHKa ayTCOPCHHTOBBIX YCIYT,
OTKpBITHE  HOBBIX  30H  INpEANpPUHUMATEIHCTBA,
npuieuenne MCII B kadecTBE  BHEKJIACTEPHBIX
BCIIOMOTaTEeJIbHBIX OOBEKTOB

Pocm axcnopma enympu PazBuTne kommabopanmii MEXIy areHTamu, HporpaMm
Kiacmepa u 8 pecuoxe MO3UIMIOHUPOBAHUS, OTKPBITHE YHUKAIbHBIX  HUIII,
WCTIONIb30BaHUE MIPEUMYIIECTB Openna BCEMU

Y4aCTHUKaMHU B PaBHOM JOCTYITHOCTH

Yeenuuenue zanamocmu u | CTUMyJIUpOBaHUE Pa3BUTHsI KOHKYPEHTHOH cCpeibl Ha
paszeumue cneyuaruzayuy | TypUCTCKOM PBIHKE peruoHa (BHELIHEH W BHYTpPEHHEH),
ydacTue B nporpaMmax HUMIIOPTO3aMEIIeHUs,
pacuipeHre Kiactepa 3a CHET MPUBJICYSHHUs/CO3/IaHHS
HOBBIX IPEANPUITHHA

CocraBneHo aBTopamu 1o [4].

Heo0xouMo Moa4epKHyTh, YTO BIHMsHAE (OPMUPOBAHUSI TYPHUCTCKUX KIIACTEPHBIX
CHCTEM B PErHoHe C ILenblo (QOpMUPOBaHUS U TNPOABIKECHHS YHUKAJIBHOTO
TEPPUTOPHATIEHOTO OpeHAa BIMSIOT Ha OOIIEIKOHOMUYECKYIO CUTyaluio. B nomonnenue
K TOMy, 4YTO pa3BUTHE TYpPHCTCKOTO OpeHJa B pEruoHe  IMOJYCPKUBAET
MYJIbTUIUIMKATUBHBIN 3((EeKT Npu pa3BUTHH CEKTOpa, (POPMHUPOBAHUE KIIACTEPOB TAKKE
YKpEIUIIeT 5KOHOMHUKY, BIUsET Ha ocHOBHbIEe nokazaresnu (BBII u BPII).
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3AK/IIOYEHHUE

B 3zakmioueHmm, ciemyeT  MOAYEPKHYTh, HYTO  PAacCMOTPEHHBIE  TOJIXOMBI
TIPEIoIaratoT pa3Hble (JOPMBI BOBJICUEHHUS TEPPUTOPHAITBHBIX PECYPCOB M TYPHUCTCKOTO
MOTEHIIMANIa PETHOHA B MPSAMBIX U KOCBEHHBIX MPOSIBICHUSIX. B TO BpeMs Kak MPOEKTHBIN
MOJXOJ SABJISACTCS OoJiee TPAAMIIMOHHBIM, IICHTPAIU30BAHHBIM U CTPYKTYPHUPOBAHHBIM
BapHAaHTOM IIPEJCTABICHUS W TPOpadOTKH o0pa3a pEerHoHa B KOHTEKCTE Pa3BUTH
Typu3Ma, KJIACTEPHBIM MOAX0A MOXKHO BOCIIPMHMMATH B KaU€CTBE pealld3allii TOUCUHBIX
BCIIOMOTATEIBHBIX MEP C TMO3UIMU 3aKPEIUICHUS CIEHUATN3ALUNA, Pa3BUTUS HUIIEBBIX
BUJOB TYypW3Ma, MOBBIIIEHHH KOHKYPEHTOCIIOCOOHOCTH, Y3HAaBAaeMOCTH pEruoHa U
pacIIMpeHny BHEITHUX CBSI3€H.
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THE MAIN APPROACHES IN BUILDING A REGIONAL TOURISM BRAND

Kuchumov A. V', Eremicheva P. Y.
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This article describes the importance of regional branding from the point of view of
tourism development, examines the features of the main approaches used in the formation
of a regional tourism brand. Authors studied the specific features of the project and cluster
approaches, presented the structure of the implementation of the approaches, assessed the
areas of influence and possible measures within the framework of the implementation of
the approaches. This work defines the role of project and cluster approaches in positioning
the region and the tourism brand in the context of the national economy and interregional
interaction.

All in all, this research reveals the main aspects in defining two approaches generally
accepted for implementation in tourism, explains the specifics of their application through
the prism of formulating a strategy for building and promoting a territorial tourism brand.
First of all, the characteristic features of the project approach were considered, which the
authors consider as positioning the region in the form of a complex flexible structure,
which is regulated by a number of strict restrictions. Authors explain that the project
approach in planning a regional tourism brand has identical features with its application in
any other field, because it is primarily focused on achieving results. This article presents a
scheme for staging the implementation of the approach at the regional level, taking into
account the tourism potential, explanations are provided regarding the meaning and
essence of each of the stages of use. As well as main aspects, article reflects examples of
specific measures taken within the boundaries of each of the stages of the project
approach. Authors revealed the significance and level of the region in the context of the
national economy using examples in the form of classical models of regional growth,
clarified the essence of the cluster approach in the development of tourism in a limited
area. It’s important that with the help of the principles on which the model by H. Hoyt is
built, because authors explain the specifics of marketing activities in the promotion of the
region and the development of tourism. This part of the study is based on the fact that the
region is a separate system within the state, which depends on external resources, public
and national interests and needs. Authors also emphasize that in the current difficult
political situation in which Russia finds itself, it is important to focus on domestic
demand, since the domestic tourism market and other related industries are very extensive
in order to qualitatively develop and unlock the potential of the territories.

The structure of a classic cluster project within the boundaries of the region was
presented, and the locations of agents were determined. In the scheme, authors explained
the position of the proposed cluster within the region, identified and separated internal and
external elements, and indicated possible relationships, including stakeholders outside the
cluster and the region. Authors also reflected the main and non-obvious advantages of
implementing a cluster approach in the development of a regional tourism brand. Among
the considered areas of influence, clustering of the region's space in the context of the
development of the tourist complex, such as increased innovation, increased profitability
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and competitiveness, impact on GDP and GRP growth, multiplier effect, development of
small and medium-sized enterprises, export growth within the cluster and in the region,
increased employment and the development of specialization of the region were noted. In
addition, this work reflects main things about formulating and using of the main
approaches in the context of promoting tourism in boundaries of a region.

Keywords: project approach, cluster approach, tourism, tourism brand, regional brand,
regional economy, service sector, cluster, design.
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The article provided about agricultural products, which are the main raw material base of the food industry.
One of the main features of the food industry and processing enterprises is related to the development of
agriculture. The main goal was to examine the issues of providing agricultural raw materials in the regions.
Then certain conclusions were reached and suggestions were made. Since the natural conditions of the
republic have wide opportunities for the development of agricultural fields in the regions, the development
prospects of the field are great. In the article, based on the official data of the State Statistics Committee of
the Republic of Azerbaijan, the production indicators of industrially processed food products for certain years
were analyzed. Information was provided on the importance of agricultural enterprises and business entities
in the provision of agricultural raw materials, their role and importance in the development of the field.
Knrouesnie cnosa: food industry, agriculture, plant growing, cattle-breeding, production.

INTRODUCTION

In many countries of the world, one of the main issues in the field of food supply is to
meet the domestic demand based on local products. One of the main tasks of sustainable
development defined by the UN Food and Agriculture Organization (FAO) is to provide
people with safe, high quality food products for healthy and active lives [1]. In order to
overcome the deficiencies in the agricultural statistics systems of many developing
countries, the "Global Strategy" for the improvement of agriculture and rural statistics was
developed. "Global Strategy" has developed information for national and international
systems that enable the application of basic information needed in the 21% century in
developing countries. The first phase covered the 2012-2018 years. Starting from 2021,
the second phase of the Global Strategy (GSARS 2020-2025) is focused on the
application and use of existing methodologies and approaches developed within the
framework of the first phase. The main goal will be to continue the work aimed at
strengthening the statistical potential of the countries of the world by providing training
and technical assistance at the regional and global level.

Factors considered include:

— assistance in the implementation of strategic plans for agricultural statistics;

— provision of training and scholarships on agricultural statistics;

— technical assistance and training on tools and methodologies for data collection,
analysis and distribution [2].

The field of agriculture has undergone a great development beginning from
production activity and processes of privatization of land ownership to modern times.
Agriculture, which historically started with gathering and hunting, has advanced
significantly using modern technology and scientific and technical progress. In recent
years, competitive production and competitive product production have become one of the
important issues in order to achieve sustainable development of the economy. In order to
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achieve competitive production, the level of development of the food industry and
agriculture should also be increased. Of course, there are factors to consider, such as
climate change. It affects productivity in the field of agriculture and supply of raw
materials to food industry enterprises.

In modern times, the food industry has an exceptional role in the economic
development of every country. Processing and production processes of finished raw
materials are carried out in food industry enterprises. It is an economically profitable
sector as it produces daily demanded products. Provision of raw materials, establishment
of enterprises according to modern standards, production of competitive, high-quality
products, production of export grade products are among the main priority issues in the
direction of the development of the food industry. Food industry enterprises ensure
efficient use of agricultural raw materials and prevention of raw material loss.
Azerbaijan's food industry covers the fields of flour and flour products, fruit and vegetable
preserves, fruit and berry juices, winemaking, butter, vegetable oils, mineral and
carbonated waters, tea, salt, meat and dairy products, fish and fish products processing.

Agriculture plays an important role in the economy of the countries of the world, in
the context of income, food security, foreign trade, employment, and is important for both
developed and developing countries. Most of the world's population lives in rural areas
and provides their daily needs mainly through agriculture. Agriculture has strategic
importance for all countries. In addition, it has an important role in the development of
rural areas of many developing countries and underdeveloped countries and it is important
as the most important sector in their economy [3].

In developing countries, the demand for food products is also increasing in parallel
with the increase in the income of the population. Population growth also increases the
demand for food products. In this regard, high demand increases the importance of
agricultural production. Therefore, one of the most important problems in developing
countries is the lack of supply of food products against the background of increasing
demand. A unit investment provides more output in agriculture than in industry. It is
possible to increase production several times by improving irrigation facilities in the
agricultural area, using seeds, fertilizers, and equipment [4].

MATERIAL AND METHOD

The study of food industry and agriculture in the Republic of Azerbaijan has been in
the attention of research scientists. In this direction in our republic, Nadirov A.A. [5],
Hajizadeh A.M. [6], Hasanov T.G. [7], Gurbanzadeh A.A. [8], Zeynalli A.T. [9],
Aliyev K.G. [10] and other scientists have conducted research in this field. Systematic
approach, comparative analysis, statistical, mathematical, historical-geographical analysis
methods were used for the scientific analysis of the subject.

ANALYSIS AND DISCUSSION
The agricultural sector is the most important sector of the economy in the early stages

of the development process in developing countries. The agricultural sector is important
for every country. The development of agriculture is not only important for economic
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progress of developing countries, but also important in the preservation of the economic
independence of developed countries. The supply chain in the food industry covers all
processes from the purchase of agricultural raw materials to their transformation into
quality products and the delivery of products to the final consumer. This process begins
with the production of agricultural products. The food industry proceeds with the purchase
of agricultural raw materials from suppliers, processing and transportation of products to
sales and distribution points. The food supply link ends with the purchase and
consumption of food products by consumers [11].

The main task of the food industry is to process agricultural raw materials and
transfer them into high-quality, healthy food and beverage products. The most important
step in this process is production. Starting from production and ending with the consumer,
there are many jobs in the process, from sourcing healthy raw materials to energy
consumption, from resource use to waste management, from packaging to distribution
points. The food chain is based on the principle of "farm to table"; includes different
groups including farmers, suppliers, transport, producers and consumers [12].

World experience shows that increasing the efficiency of agricultural producers
depends not only on cooperation based on the principles of internal division of labor in
farms, but also on inter-sectoral cooperation and integration of storage, processing and
sale of products. In this regard, in our country, especially in its regions, the development
of internal economic corporations of farms specializing in the production of agricultural
and livestock products, their cooperation with large processing enterprises is the main way
to produce high quality products in the environment of an innovative economy [13]. There
are also factors to be considered in the implementation of raw material supply in food
enterprises. The suppliers implementing the processes of sourcing raw materials and
products, inspecting products, sending them to the manufacturing process, and evaluating
products.

Since the food industry is a field of vital importance for people, it plays a very
important role in the economic and social structure of countries. The presence of
infrastructure that includes both agricultural and industrial content makes the area
different and special from other areas. The existing demand structure, the search for
quality that develops with the improvement in the development levels of the countries and
the ever-increasing competitiveness as the closest market to the fully competitive market
constitute the developmental role of continuous renewal [14].

One of the main factors in the location of food industry enterprises and the
production of their products is the organization of production, the availability of raw
materials and material-technical base. The activity of food industry enterprises in the
regions has a positive effect on the creation of relations between raw materials and
production, increasing the efficiency of production, and increasing the economic activity
of the population. The development of the food industry requires the formation of a local
raw material base, the main driving force of which is agricultural products.

Raw materials processed in food industry enterprises are classified as follows:

1. Agricultural fields in crop fields;

2. Agricultural areas for animal breeding;

3. Production of non-agricultural processed products.
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The first and second groups - the production of plant and livestock products make up
a large part of the output of the food industry. Other products include salt, fishing,
production of non-alcoholic beverages [15].

Since agricultural products have a limited shelf life before processing, cold storage
complexes are used for product storage. Several types of products are produced from the
raw materials of the crop and animal farming fields of agriculture, which creates
conditions for increasing the variety of products. For example, various types of canned
products from fruits and vegetables, fruit juices, frozen and dried fruits, etc. various types
of meat and dairy products, semi-finished products, etc. are obtained from meat and milk
processing. products are produced.

The implementation of agrotechnical measures is characterized as factors
characterizing the intensive development of crop production. Productivity in specialized
production areas where high-quality agrotechnical measures are implemented is much
higher than in mixed production areas. The application of the rotational cropping system
ensures effective use of available land, increasing productivity, improving product quality,
and production efficiency [9].

The system of agricultural products transportation services is characterized by the
following: * small farms and traders use their privately owned passenger cars, small and
medium-sized trucks, or small and medium-sized trucks owned or used by individual
individuals to transport agricultural products. they use medium-capacity trucks;

* large companies engaged in the production, supply, storage and processing of
agricultural products have vehicles of various capacities, including special vehicles for
transporting perishable products (auto-refrigerators);

* local producers cooperate with relevant transport companies, especially foreign
companies, to meet their needs for refrigerated trucks, including auto-refrigerators, used
for transporting agricultural products, especially to export markets. Railway transport also
has an important share in transporting products to export markets. The share of
transportation by air and water transport is very small [16].

The share of agricultural products produced in enterprises in the structure of the total
agricultural product in 2022 was 46.5% for crop products and 53.5% for livestock
products. The share of crop products for individual entrepreneurs, family farms and
households was 50.8%, and the share of livestock products was 49.2%. As can be seen
from the data, a slight difference is observed when comparing the share of individual
entrepreneurs, family parms and households and the share of agricultural enterprises in the
structure of the total product. The increase in the share of individual entrepreneurs, family
farms and households is of great importance in the socio-economic development of those
engaged in the field, and in the employment of the population.

According to the statistics of the State Statistical Committee of the Republic of
Azerbaijan, the economic regions with high production of melon products in the country
are Karabakh, Nakhchivan, Ganja-Dashkasan, Central Aran, Mil-Mugan, Sheki-Zagatala,
Shirvan-Salyan. Production of sugar beet in Shamkir, Tovuz, Beylagan, Bilasuvar,
Hajigabul, Agjabedi, Fuzuli, Agsu, Imishli regions has higher production indicators than
other regions [17].

42



RAW MATERIALS OF THE FOOD INDUSTRY IN THE REPUBLIC OF
AZERBAIJAN THE ROLE OF AGRICULTURE IN PROVIDING

Adapting the geography of agriculture to modern requirements and ensuring its
sustainable development depends on increasing the efficiency of its economic relations,
and more effectively adapting to the laws and conditions of global economic
integration.Taking into consideration that a number of agricultural products are exportable
in Azerbaijan, attention is paid to their development. The fact that domestic products are
of high quality and have an international comparative advantage makes it one of the
priority directions of meeting consumer demand through domestic production and
increasing exports. There are agricultural and processing industries in the republic whose
products are semi-finished products and in most cases are exported without passing the
final processing stage [8].

Based on the indicators of production of crop products by species, when comparing
2010 and 2022, the production of cereals and cereal legums, vegetables is observed with
continuous growth. Fluctuating growth is noticeable in potato and melon products.

Agriculture is spread over a wide area and is currently the most engaged area of the
republic's population. It also creates a basis for the development of other economic
activities. Agricultural zoning is mostly related to climate-soil conditions, real estate
entrepreneurship such as farms. The distinctive features of such regions include the
configuration of their territory, the characteristics of the used equipment, seasonality,
intensity level, quick change of specialization and etc. [7].
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Fig. 1. Production indicators of crop products, %
Source: Agriculture of Azerbaijan. Baku, 2022.

Based on the production indicators of crop products by species, when comparing
2010 and 2022, continuous growth is observed in the production of cereals, cereal
legumes, and vegetables. Variable growth is noticeable in potatoes and melons. Exports
are dominated by unprocessed fruits and vegetables.
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Canned fruit and vegetable and fruit juice production facilities with large production
capacity are located in Khachmaz, Guba, Bilasuvar, Kurdamir, Gabala, Gusar, Goychay,
Lankaran, Masalli, Gazakh, Balaken, and Zagatala regions. Wine production enterprises
with large and small production capacity located in Ganja, Goygol, Shamkir, Tovuz,
Nakhchivan, Agsu, Absheron, Ismayilli, Khachmaz, Sheki regions of the republic, "Janub
Agro" LLC rice plant in Lankaran-Astara economic region, Astaracay LLC tea processing
factory, "Avangard MMC" in Jalilabad district cleans and packages cereals and legumes,
rice plant, tea processing factory operates in Lankaran district. Enterprises for the
production of vegetable oils based on sunflower, corn, and olive raw materials operate in
the regions. Vegetable oil production enterprises are located in Absheron, Shirvan
districts, butter and vegetable oil production enterprise is located in Sumgayit city.
Mineral and carbonated water production enterprises are located in Nakhchivan,
Absheron, Gadabey, Gazakh, Shamakhi, Agstafa, Samukh, Shamkir regions, salt
production enterprises are located in Absheron-Khizi and Nakhchivan economic regions.
Since tea is a product in demand in the country, a certain part of it is imported in addition
to local production. Azerbaijani tea is distinguished by its quality. It is exported to many
countries.

In 2022, the economic regions that dominate the harvesting of grain and grain
legumes across the country are Sheki-Zagatala /14.9%/, Central Aran /11.7%/, Dagliq
Shirvan /11.4%/, Karabakh /11.6%/, Shirvan-Salyan /11.2 %/. Shirvan-Salyan, Gazakh-
Tovuz economic regions take a leading place in sugar beet harvesting. 50.9% of the
country's potato harvest is shared by the regions Gazakh-Tovuz economic region, 51.1%
of the melon harvest is in Mil-Mugan, 20.6% of the vegetable harvest is in Gazakh-Tovuz,
and 16.1% is in the Karabakh economic region [17]. The natural conditions of the
Absheron-Khizi economic region and the lack of arable land limit the possibilities of
growing agricultural products. Vegetables and melons are mainly grown in this region.
Despite the low indicators in Ganja-Dashkasan, Central Aran, Eastern Zangezur economic
regions, the mentioned economic regions are promising in the future in terms of growing
sugar beet.

The development of food and food products through processing has historically been
related to the areas of agriculture and animal breeding, and it has necessitated the
formation of a purposeful system of relations between the areas of production, supply,
processing, storage and trade. Thus, people living in different places tried to meet their
demand for these products in different seasons of the year by adapting to local conditions
and using activities based on the production, storage and processing of seasonal crops and
livestock products with basic methods. In addition to preventing the spoilage of the
products obtained in this way, the nutritional qualities and consumption possibilities of
these products have been improved [18].

It should be noted that the measures implemented by the state for the development of
both the food industry and the agriculture that supplies it with raw materials provide an
additional stimulus to the development of the field. State programs of the socio-economic
development of the regions of the Republic of Azerbaijan (2004-2008) [19], State
programs of the socio-economic development of the regions of the Republic of Azerbaijan
(2009-2013) [20], The main goal in the preparation of State programs of the socio-
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economic development of the regions of the Republic of Azerbaijan (2014-2018) [21],
State programs of social and economic development of regions of the Republic of
Azerbaijan (2019-2023) [22], State program on the reliable supply of food products to the
population in the Republic of Azerbaijan (2008-2015) [23], the Strategic Roadmap for
production and processing of agricultural products in the Republic of Azerbaijan (2016)
[16] are to provide the population with food products through local production. In 2007,
the Laws of the Republic of Azerbaijan "On Breeding", "Fishing" were adopted, the State
Program for 2018-2025 on "Development of Rice Farming in the Republic of
Azerbaijan", 2018-2027 — on "Development of Tea Cultivation in the Republic of
Azerbaijan" The State Program for the years 2018-2025 on "Development of citrus fruit
growing in the Republic of Azerbaijan™ was prepared.

In addition to protecting and increasing the livelihoods of individual entrepreneurship
and family farms, producing more products in the future is one of the main issues. To
meet the growing and changing food demand, to halt environmental degradation and
restore the degraded environment, significant improvements in using effciency of
resources and some progress in the conservation of raw materials are nessessary factors on
a global scale [1].

One of the measures implemented by the state was the creation of agricultural parks
in the regions. The creation of agricultural parks has been started since 2014. In agroparks,
work was carried out on the organization of the processes of growing, processing and
production of agricultural products. The main goal is the development of
entrepreneurship, peasant farms in the regions, increasing production, reducing imports,
and expanding exports.

Among the imported food products during the years 2000-2022, the import of
agricultural products such as wheat flour, corn, rice and wheat flour, as raw materials
sugar and tea slight increased in the mentioned years.increased during the mentioned
years.

During the years 2000-2022, the specific weight of food sector products in exported
products was 9%. The share of agricultural products in the exported food products was
77.8% in 2000 and 87.3% in 2022. Of the mentioned products, potatoes, fresh fruits and
vegetables are important for export without processing.

The analysis of the sustainable level of the quality of the agricultural product shows
that the problem is of great importance in the context of economic, social and market
relations. The sustainable efficiency of quality in agricultural geography is explained by
the fact that high quality products increase purchasing power and accelerate the formation
of a market economy. On the other hand, the sustainable development of quality creates an
initial source of ideas for the creation of a technological production model. As a result, the
process of transformation of agricultural production areas into competitive structures is
formed [8].

According to the statistical analysis there was an increase in the production of meat,
milk and eggs during the mentioned years. Meat production (in slaughter weight)
increased /1.4 times/, milk production /1.4 times/, egg production /1.8 times/. It should be
noted that the table contains the total of products produced both by agricultural enterprises
and by individual entrepreneurs, family farmers and households [17].
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Fig. 2. Exported food products, %
Source: [17].

Guba-Khachmaz, Central Aran, Shirvan-Salyan, Karabakh, Mil-Mugan economic
regions take a leading place in meat production. In milk production, Karabakh, Central
Aran, Mil-Mugan, Lankaran-Astara, Absheron-Khizi, Shirvan-Salyan, Mil-Mugan
economic regions take the leading place in egg production [17].

Meat products manufacturing enterprises across the country include food products
refinary factory in Khachmaz city, meat and various ready-made food cans at Qafgaz
cannery, "Hijaz", "Sab", "Sevimli dad", "Hunters", "Halal Nemet", Sahlily in Absheron-
Khizi economic regions , Elba meat and meat products enterprise and other private
enterprises, Khirdalan meat processing enterprise and others. In order to meet the needs of
the urban population, some enterprises are located in Absheron district, Baku city and
surrounding areas. Khirdalan milk processing enterprise for the production of dairy
products is located in Baku city "Milk™ pro.ldt, Taimeks, Az Food Company, Hokmeli
settlement, Nakhchivan, Agjabedi, Bilasuvar, Saatli, Tovuz, Gabala, Kurdamir districts. In
the field of production of poultry products, there are meat-oriented poultry farms, poultry
processing enterprises in Nakhchivan economic region, poultry (broiler) enterprises in
Siyazan, Shamkir, Lankaran, Jalilabad, Khachmaz, Shabran, Neftchala, Sabirabad,
Beylagan, Kurdamir, Salyan, Imishli regions. For the production of fish products, fish
factory named after N. Narimanov, Khilli fish breeding, fish feed, processing and canning
in Neftchala district, Lankaran fish canning factory, Khudat fish processing, fish breeding
and processing enterprises were established in Nakhchivan, Shahbuz, Sharur regions [19].

In order to meet the demand for flour and flour products, special importance is given
to the development of grain farming, and grain storage complexes and processing
enterprises have been established. "Absheron Takil" LLC, "Karat-Holding", "Karmen
LLC", "Ganja-Dairman™ LLC, "Baku-Takil" OJSC, "Khachmaz-Takil" LLC, "Khirman"
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LLC, "AZAGROTAXIL" LLC for grain processing in the republic, "Sari Sunbul”
company, "SAF Express Agro" LLC grain processing enterprises can be mentioned [20].

In 2022, self-sufficiency with all types of meat products was 86.4%, self-sufficiency
with dairy products was 84.8%, self-sufficiency with eggs was 99.1%, and self-sufficiency
with fish and fish products was 78.2% [17].
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Fig. 3. Production indicators of the main livestock products
Source: [17].

The dynamics of consumption of agricultural products, balancing the supply and
demand, the effect of decreasing the price of the product and, as a result under the
conditions of stable or decreasing imports, increasing the purchasing power of the
population. The main factors affecting the dynamics of livestock products also affects the
population's needs for meat products, milk, eggs, the demand for raw materials of the food
industry, and the export structure. It determines the production and export balance of
livestock products for each product, commodity and goods circulation, the formation of
the market demand structure and the accurate consumption structure [24].

Intensive experiments conducted over many years in many countries of the world
show that agricultural development and economic growth are necessary for improving
both food security and nutrition [2].

The state provides concessional loans to entrepreneurs for the modernization and
construction of livestock complexes, which allows processing enterprises to use loans on
discounted terms. The activity of individual entrepreneurs and family farms is one of the
factors that have a positive effect on the development of this field. Agricultural products
are grown by rural-farmers, and the income from the sale of products affects the provision
of social life of agricultural work forces, creating conditions for providing employment to
the population in the regions. Modern forms of location of industrial production affect the
improvement of the territorial organization of the economy and the development of
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regions. The efficient placement of industrial enterprises affects the employment of the
population and the improvement of their social situation.

CONCLUSION

1. There are some types of products that are imported as raw materials. One of the
reasons for this is to meet local demand, and another reason is that after being imported as
raw materials, they undergo a processing process and become exportable as finished
products. For example is raw sugar. After being imported as raw materials, the finished
product is obtained at a sugar processing plant in the Imishli region. One of the main
issues in the supply of agricultural products is to increase the supply of raw materials in
order to reduce imports. A relative decrease in the production indicators of legumes,
melons, and sugar beet has been observed over the last 10 years. The production of green
tea leaves is observed with a weak growth rate. Green tea leaves are grown in Lankaran,
Astara, Masalli, and Zagatala regions across the country. As there is fact that Lankaran
economic region has the advantage in production of tea, it is appropriate to increase
production.

2. According to the analyzes of the production indicators of vegetable crops in the
economic regions, melons and vegetable crops in the Daglig-Shirvan economic region,
potatoes, melons, vegetables, sugar beet in the Ganja-Dashkasan economic region, melon
plants in the Guba-Khachmaz economic region, vegetables and melons in the Sheki-
Zagatala economic region production of plants has weak indicators compared to other
economic regions.

3. According to the analysis of the indicators of the development of animal breeding,
it is appropriate to increase the production of meat products in Absheron-Khizi, Ganja-
Dashkasan and Daglig-Shirvan economic regions.

4. From the analysis of indicators of the level of self-sufficiency with crop products,
it can be concluded that there is a need to increase the self-sufficiency of legumes, cereals.
An increase in self-sufficiency with livestock products is observed over the years.

5. In the direction of the development of the food sector, it is appropriate to
implement the following factors: the produced product should satisfy local demand and
have export value; high quality and competitive product production, increasing product
range; investment attractiveness, creation of favorable conditions for entrepreneurial
activity; qualified personnel training;

Thus, the analysis of the issues of supplying the food industry with agricultural
products which are the raw material base, shows that there is great prospects for the future
development of this field in the country. Measures are being taken by the state to expand
the raw material base. In the future, in order to make entrepreneurs pay more attention to
this field, continious measures, increasing investment, and increasing the supply of
agricultural raw materials are among the important factors that will be implemented in the
direction of the development of the food industry.
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3HAYEHUE CEJbCKOI'O XO3SMCTBA B OGECHHEYEHUE CBHIPHE
MUIIEBOM MPOMBIIIJIEHHOCTH B ASEPBAMIPKAHCKOM PECITYBJIUKE
baobaeea 3. P.

A3epobaiidxcanckuil 2ocyoapcmeennslil nedazozudeckuil ynueepcumem, baxy, Pecnyonuka A3epoaiioscan
E-mail: z11lismayilova@gmail.com

B crarbe [naHa XapakTEpUCTUKA CEIbCKOXO3SIMCTBEHHOM MPOAYKLUHH, SBISIOLICHCS
OCHOBHOW CBIphEBOW 0a30if MHINEBOW NPOMBIIUIEHHOCTH PecmyOnmku AsepOaiimxaH.
OpHa W3 OCHOBHBIX OCOOCHHOCTEH MUIIEBON MPOMBINIICHHOCTH U MEepepadaThIBAOIINX
MPEANPUATANA CBSI3aHA C Pa3BUTHEM CEIIbCKOro Xo3siicTBa. OCHOBHOW IETBI0 OBLIO
paccMOTpeHHEe BOMPOCOB OOECHeUeHUs] PETHOHOB CEIBCKOXO3SHCTBEHHBIM CBHIPHEM.
[lpuponmHbie yCIIOBUS peCnyONMKH WMEIOT OOJIBIIKME TEPCIEKTHBBI JUIS Pa3BUTHUS
CEJIbCKOXO3SIICTBEHHBIX YTOAMI B peruoHax. B craTebe MpeuBOAUTCS pe3yibaTa aHaIn3a
MPOAYKIINY, TONy4YeHHOW B pe3ylbTaTe MPOMBIIUICHHOW TIepepadoTKA, Ha OCHOBE
O(UIMATBLHBIX JaHHBIX ['0CYJapCTBEHHOTO KOMHTETA 10 CTaTHCTUKE A3epOaiiKaHCKON
PecniyOnuku. Jlana uH(OpMaIus 0 3HAYCHHH CEJIBLCKOXO3AHCTBEHHBIX HPEANPUATHH U
CyOBEKTOB XO3SIICTBOBAHUS B 00ECIIEUEHUH CEIhCKOXO3SIMCTBEHHBIM CHIPHEM, UX POJH U
3HAQYEHHUH B PA3BUTHH OTPACIIU.

B Azep0OaiimkaHe 4acTh CEIbCKOXO3IUCTBEHHON MPOAYKIIUH UMIIOPTUPYETCS B KaueCTBE
CBIpBA. YacTh MMMIOPTa YAOBIETBOPSET MOTPEOHOCTH MECTHX MPOW3BOAMTENH. Jpyroe
HanpaBjIeHHE HCIIOJb30BAHUS WMITOPTHOTO CHIPhS (HAIPHMEp, CBHIPOW caxap) — €ro
pe3KCHOpPT B TpeThH cTpaHbl. OpHa W3 OCHOBHBIX Mpo0JeM B CHaOXCHUH
CEJIbCKOXO3SIMCTBEHHOM MPOIYKIIUH PECIyOIMKH — 3TO YBEJIMYEHHUE TMOCTABOK CHIPhS C
[EeNBbI0 COKpaIleHWsT uMIopTa. 3a mociemnne 10 jer HaOMIOmaeTcss OTHOCHTEIHHOE
CHIDKEHHE TMPOM3BOJACTBEHHBIX ITOKa3aTeneld OOOOBBIX, NIBIHb M CaXapHOH CBEKIIBL
[Tpon3BoACTBO 3eiIeHOro Yas HaOJI0JaeTCsS C HU3KMM TEMIIOM pocTa. JIMCThS 3eJIeHOro
yas BblpamuBaioTcs B JleHkopanb, Acrtape, Macamnel u 3akatane. OpaHako, UMEHHO
JlenkopaHb UMEET PEUMYIIIECTBA B TIPOU3BOJICTBE Yas, TJIe 1EIecO00pa3Ho yBEIININBATh
€ro MPOU3BOCTRBO.

CormacHO  aHajaW3y  TPOW3BOJCTBEHHBIX  IOKA3aTeNel  OBONIHBIX  KYJIBTYP B
SKOHOMHYECKUX PErHOHaX, IPOU3BOJCTBO MAbIHb M OBOUIHBIX KyibTyp B [arnu-
[IIupBaHCKOM 3KOHOMHUYECKOM paiioHe, KapTodes, JIbIHb, OBOIIEH, caXapHOW CBEKIBI B
I'ssuoxa-JlamkacaHcKOM — SKOHOMHYECKOM — paiioHe, JBIHHBIX KyJabTyp B ['yOa-
XauMa3CcKOM SKOHOMHYECKOM pailoHe, oBomeld u nAblHb B Illeku-3aratagbckoM
SKOHOMHYECKOM pailoHe HWMeeT clladble II0Ka3aTeNd 10 CPaBHEHHUIO C APYTUMHU
SKOHOMHUYECKUMHU PETHOHAMHU.

CornacHo aHanMM3y TOKa3aTellel pa3BUTHsI )KUBOTHOBOJICTBA, IEIECO00PA3HO YBEIHUUTH
MPOM3BOACTBO MSICHOW MpOAyKmuA B AOmepoH-Xwi3bl, [ 'aHmka-JlamkacaHackoM u
Harnu-I1IupBaHCKOM 3KOHOMHUYECKHUX PETMOHAX.

N3  ananu3za  mnokasarenel  ypoBHS ~ CaMOJOCTaTOYHOCTM B IIPOU3BOJICTBE
CEJIbCKOXO3SIMICTBEHHOW MPOAYKIIMM MOXHO CHIElaTh BBIBOJ O HEOOXOJUMOCTH
YBEIUYCHHUSI CaMOJIOCTATOYHOCTH OOOOBBIX W 3JIaKOBBIX. 3a TONBI HAOMIOmaeTcs
YBEITMYCHHUE CaMOIOCTATOYHOCTH B IIPOU3BOJICTBE MTPOIYKITNHU )KHBOTHOBOICTRBA.
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B nHampaBieHuu pa3BUTHs MHINEBON OTPACIU LIENeCO00pa3sHO pealn3oBaTh CIETYIOLINE
(bakTOpbl: MPOU3BEINECHHBIH MPOLYKT IOJDKEH YIOBIETBOPATH MECTHBIN CIIPOC M MMETh
9KCIOPTHYIO LIEHHOCTH; IPOU3BOACTBO BBICOKOKAYECTBEHHOW M KOHKYPEHTOCIIOCOOHOM
MPOAYKIINHU, YBETUUYEHUE aCCOPTUMEHTA; HHBECTULIMOHHAS IPUBJIEKATENBHOCTD, CO3/1aHNE
OMarompusITHBIX YCJIOBMH Ml TNPEANPUHHMATENIBCKOW JEATEIBHOCTH; IOArOTOBKA
KBaJIH(PULIUPOBAHHBIX KaPOB.

Takum 00pa3oMm, aHanM3 BOMPOCOB OOECIEUYEHHUS MHUINEBOH MPOMBIIUICHHOCTH
CEJIbCKOXO3SIMCTBEHHBIMUA ~ IPOJIYKTaMH, KOTOpHIE  SBISIIOTCS  CHIPHEBOM  0a3oid,
MOKA3bIBACT, YTO CYIIECTBYET OOJBIION MOTEHIHAN IJs JAIbHEHIIEro Pa3BUTHSA JTOM
cdepsl B cTpade. ['ocynapcTBOM NPUHUMAIOTCSI MEPHI 10 PacIIMPEHHIO ChIPhEBOit Oa3bl. B
Oyaymiem, 4ToOBl TPUBIICYH TPEANPUHUMATENEH K 3TOMY HANpaBJICHHUIO, HEMPEPHIBHBIC
MEpBI, YBEJIIMUEHNE UHBECTHLIUI U YBEJIMUEHHE IIOCTABOK CEJIbCKOXO3SIMCTBEHHOTO ChIPhS
OyayT BaxXHBIMU (PAKTOPAMH JUISL PA3BUTHUS MUIIEBOH MPOMBIIIIEHHOCTH.

Knrwouesvie cnosa. nuiiesas IpOMBIIUIEHHOCTb, CEILCKOE X03HCTBO, pACTEHHEBOJCTBO,
JKUBOTHOBOJICTBO, IIPOU3BOJCTBO.
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PA3JIEJI 2.
®U3NYECKASI TEOTPA®USI 1 KTUMATOJIOTUSI, TEOTPA®US IOYB U
TEOXUMMSI JIAHIILIA®TOB

VK 504.3.054
OLEHKA COAEP KAHUSA TUOKCUJA A30TA (NO2) BATMOC®EPE HAJT
KPBIMCKHUM IMOJYOCTPOBOM B IEPUO/ 2019-2023 I'T.
Jlpvizeans A. B.%, /Ipvizeans I1. B.?, Tadynuux B. A.>

L23Kapaoazckaa nayunas cmanyus um. T.H. Bazemckozo — npupoonviit 3anoeeonux PAH — gunuan
DI'BYH ®HIl «Hucmumym ouonozuu 1odxcuvix mopeii umenu A.O. Koeanesckozo PAH», ®eodocus,
Kypopmmoe, Poccuiickaa @edepayusn

SOIrBYH OHUI] «Hucmumym ouonozuu 1wicnvix mopei umenu A.0. Koganesckozo PAHy,

Cesacmononw, Poccuiickas @edepauusn

2@ryr HTI[ Paouayuonno-xumuueckoii 6esonacnocmu u 2uzuenst. ®MBA Poccuu, 2. Mockea,
Poccuiickaa @edepayusn

E-mail: *drygval95@mail.ru

B craThe nmpoBezneHa oreHka coaepskanust auokcuaa asora (NO2) B atmocdepe Hax KpsiMcknM HomyocTpoBoM
B nieprox 2019-2023 rr. B kauecTBe (POHOBBIX 3HAYCHHMI OBLIM B3ATHI KOHIIEHTpAIMH JrOKcHaa a3ota (NO2)
Hagy OOIIT B mpenmenax pas3HBIX JaHAMA(THEIX ypoBHei. Mcmome3ys MeTox z-aHamusza (MeTOX pacdeTa
CTaHIapTU3UPOBAHHBIX AHOMAJIHMM), TOJyYeHBI 4 ypOBHS 3arps3HEHUs aTMOC(EPHOr0 BO3AyXa JAUOKCHIOM
asora (NOgz): ycIOBHO HU3KHH YpOBEHb 3arpsi3HeHus (z <1), yCIOBHO CpemHM ypoBeHb 3arpsisHeHus (1< z
<2), YCIOBHO INOBBIIICHHBIH ypOBEHb 3arpsisHeHUs (2< z <3) W YCIOBHO BBICOKHMH YpOBEHb 3arpsi3HEHHs (Z
>3). Ha oCHOBe 3THX YCIOBHBIX YpPOBHEH 3arps3HEHHs BO3QyXa OBUIM KJIACCH(UIMPOBAHBI TaHHBIE O
KOHIIEHTPAILMM PAacCMaTPUBAEMOT0 aTMOC(HEPHOrO Trasa, MONydEeHHbIE OT CITyTHHKOB, M IOCTPOCHBI KapThI
MPOCTPAHCTBEHHOTO PACIpEENeHne OTKIOHEHUH OT (JOHOBBIX 3HAUCHUH KOHIEHTpAIUH AUOKCHIA a30Ta
(NO2) B armocdeprom Bozayxe Han KpeiMckuM momyoctpoBoM B mepuox 2019-2023 rr. Beseieno, urto B
npenenax HU3KOTOPHOIO JAaHAMA(GTHOrO YPOBHS CEBEPHOTO MAaKpPOCKIOHA M IUIAKOPHOTO JIaHAMIAGTHOTO
YPOBHsI HaOJIIOJAIOTCS HAMOOJNIBIINE 30HBI PACHpPOCTPAHEHUS] YCIOBHO BBICOKOTO YPOBHS 3arpsisHEHHs
nmuokcuaoM asorta (NO2) 3a Bech paccMmaTpuBaeMslii iepuo (2019—-2023 rr.)

Knrwuesvie crosa: nnoxcun azora (NOz), atmocdepHbIii BO3ayX, (GoHOBBIC 3HaUeHUs KoHIeHTparwmid, OOIIT,
YPOBHHM 3arpsi3HEHHs BO3/yXa, CIIyTHHKOBBIE JaHHbIe, Z-aHaJM3, CTaHJApTU3UPOBaHHAs OICHKa,
nmaHamadTHEIE YpOBHH, KpeIMCKHiT TOTYOCTpOB.

BBEJIEHUE

Oxcunpl azota (NO2 u NO) — 3TO BakHBIE KOMIIOHEHTHI 3€MHOH aTMocdephl,
NPUCYTCTBYIOIIME Kak Tponocdepe, Tak U B cTpatocdepe. Anokcun azora (NO2z) urpaer
3HaYMMYIO POJb B KadecTBE IMPEAIIECTBEHHHKA AHTPOIOT€HHOTO O30Ha W SABISETCS
OCHOBHBIM (pakTopoM 00pa3oBaHMsI PA3TUYHBIX COCIUHEHWH B BO3JAYyXE, TaKHUX Kak
a30THAas KUCJIOTa, a3PO30JIbHBIC YACTHILIBI, IEPOKCHALIETHIIHUTPAT, HUTPO3aMHUHBI U HUTPO-
MTOJIMIIUKJIMYECKIE apOMaTHIECKHe YTIIeBOAopoasI [1].

Oxcunpl azora B arMocdepe WMEIOT JiBa OCHOBHBIX HCTOYHHKA OOpa3OBAHUS:
NPUPOAHBIA M aHTpomoreHHbId. IlpupoaHble Okcuabl a3oTra 00pas3ylOTCs B pe3ylsibTare
AIIEKTPUYECKUX Pa3psnoB (rpo3oBbiX) [2], MpU KOTOPBIX 00pa3yeTcs MOHOOKCH] a30Ta
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(NO), koTopsIii 3aTeM okuciseTcs 10 auokcuaa azora (NO2). B HeOombIX KonryecTBax
NO; Takke MOXET BBIJACHATHCA TP  PA3IOKECHHUH PACTHUTEIBHBIX  OCTATKOB
MHKpoopranmsMamu. Taxxke HeOobIToe KommaecTBo 3akucu azoTa (N20) BeAenseTcs u3
a30TCO/ICPKALIMX COeTMHEeHHH B mouBse [3].

OCHOBHBIM HMCTOYHHKOM aHTPOTIOTEHHBIX BBIOPOCOB OKCHIOB a30Ta (B OCHOBHOM
NO) sBnsieTcsi cXMTaHHWE TOIUIMBA TIPU BBICOKMX TemmepaTypax (Beime 1000°C) [4, 5].
HekoTtopeie oTpaciu XUMHYECKONH MPOMBIINIICHHOCTH (TIPOM3BOJCTBO B3pPBIBYATHIX
BeniecTB [6], yaoOpenuili [7], oOpaboTka MeTa/uioB [8]) Takke BBIIEISIOT MOHOOKCH]T
azora (NO), HO TJaBHBIM HCTOYHHKOM BEIOpOCOB NO sBIsIETCS aBTOMOOWIIBHBIMH
Tpaucnopt [9].

3akuchk azora (N20) coxpaHsercs B atMochepe Ha MpoTshkeHuu Aecatuieruid [10]. B
cTparocepe 3TO BEIIECTBO BCTYIAET B PEAKIUIO C aTOMapHBIM KuciopomoMm (O) u
ruapokcmIbHbIMA paaukanamu (OH), o6pasys moHookcua azora (NO). PazpymmrensHoe
BO3/IciicTBHEe MOHOOKCcH 1A a30Ta (NO) Hanbosee 3aMeTHO Ha BbicoTax 20-30 KMIOMETpPOB.
Huoxkcun azota (NOz) B CBOIO ouepenpb SBISIETCS OJHWM M3 OCHOBHBIX 3arpsA3HUTENCH
atMocepsl, 00pa3ysch 3a cueT (OTOXHUMHUYECHX PEaKIMi OKCHUAOB B armocdepe.
I[aHHI)IP'I 3arpsA3HUTECIIb CHOCO6€H BBI3BIBATH CMOT', KUCJIOTHBIC JOXIH, a TAKXKC HCTraTUBHO
BJIMSIET HA OPTaHU3M YeJloBeKa (MUIIEHb — OpTaHbl IbIXaTeIbHOM CUCTEMBI).

B macrosmem wuccrnenoBanuu auokcup azora (NOz) mcmonb3yercss Kak oOmIuit
MOKa3aTeNb KOHIIEHTPAIUU OKCHIOB a30Ta, IOTOMY YTO B T€UEHHE AHS M0J] BO3ACHCTBIEM
coJIHEYHOTO cBeTa MoHooKkcu azora (NO) u quokcun azota (NO2) MOCTOSHHO MEPEXOAAT
U3 oJHOU (hopMBI B Ipyryio B pe3ynbraTe (HOTOXUMHUYESCKHX PEaKIMi C y4acTHEM O30HA
(O3). DTOT MpoIIecC MPOUCXOINT 38 HECKOJIBKO MUHYT [1].

MATEPHAJIBI U METO/JbI UCCJIIEJOBAHUS

CnyTHHKOBBIE JaHHbIe. B paboTe MCIOMB30BAIMCH CITYTHUKOBBIC CHUMKHA Habopa
mauHbix  Sentinel-5P OFFL NO2: Offline Nitrogen Dioxide [1], moxy4enHble uepes
o0nauHyr0 1atGopMy IS T'eONMpPOCTPAHCTBEHHOrO aHanu3a naHHbIX Google Earth
Engine [14] no maram, onucaHHbIM B cTaThax TaOyHiuka u ap. [11, 12]. B atom Habope
JTAHHBIX TPEJICTABICHBI aBTOHOMHBIE CHUMKH BBICOKOTO paspenreHust KoHmeHTpanuii NO».
OHU UMEIT clieyroniee BpeMeHHOe MOKphiTHe: ¢ 28 uioHs 2018 roma mo HacTosiiiee
BpeMs, a Take pazpemieHue 1° x 1°. B paboTe uCmonb3yloTCsi CpeIHET0/I0BBIC TaHHEBIE
KOHIeHTparuu quokcuaa azora (NOz) B mepuox 2019-2023 rr.

[Ipu6op TROPOMI na cnyrhuke Sentinel-5 Precursor, ¢ moMoOImBIO KOTOPOTO
MOJIyYeHbl JIaHHBIC O KOHIIEHTpamuu auokcuaa azora (NOz) B arMocdepe, U3BIEKaeT
NOPOAYKTHI TponocdepHoro u crparocdeproro cronba auokcuna azora (NOz) [1]. Takxke
JUTSE.  HACTOSIIETO WCCIIEAOBAaHUS HWCIONB30BAINCH JaHHble 13 KaHama (Band)
NO2 column number density. KonudecTBeHHbIE [OaHHBIE H3MEPSIOTCA B  MOJBL/MZ.
JlaHHbIe B 3TOM KaHaje MPEJICTaBISIOT cO00i KOHIEHTpanuio auokcuaa azota (NO2) B
o011eM BepTUKaIbHOM CTOJI0€ (OTHOIIIEHHE TUIOTHOCTH quokcua azoTa (NOz) B cronde u
o0miero ko3¢ HuImeHTa Macchl BO3AyXa).

Busyanuzaiusi CIyTHHKOBBIX JaHHBIX M IIOCTPOCHHE KapT MPOU3BOAMIOCH C
MCIIOJIb30BaHUeM MporpammHoro komruiekca ArcGIS 10.2.
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OLIEHKA COJIEPYKAHMS JJUOKCHUIA A30TA (NO2) B ATMOC®EPE HAJT
KPBIMCKIUM TTOJIYOCTPOBOM B ITEPHO/T 2019-2023 TT.

®doHoBbIe 3HAUYEHHS] KOHIeHTpanuu auokcuaa aszora (NO.). [lns mposeneHus
aHajgn3a OTKIOHCHHH OT (hOHOBBIX 3HAUCHWU KOHIICHTpaIui muokcuaa azora (NO2) B
atMocepe Hax KpbIMCKMM IOJIyOCTpOBOM B KauecTBe (DOHOBBIX TEpPUTOPUI
ucnonb3oBasnck OOIIT npeacraBneHnsle B Tabm. 1.

Tabnuua 1.
XapakTepucTUKH 0c000 OXpaHsieMbIX NpupoaHbIX Tepputopuid (OOIIT)
HaunmeHnoBanue JlanamagTHbIi Inomans, MecTonoJio:keHue Ipume-
oonrt YPOBeHb (110 ra YyaHue
JanamagTHOH KapTe
I'.E. I'pumankoBa)
[13]
Ipupogusrit T'unpomopdueii 12000 [pupoansIii mapk OOIIT
napk (BKmMIOUas pacroJIo’KeH Ha peruoHanib-
«KanunoBckuii» AKBATOPHIO TEPPUTOPUHU HOTO
03€epo JxaHkolcKkoro 3HAUCHUS
Cuain ) paiiona PecrryOnmku
KpeiM. brmxammii
HaCEeJICHHbBIH ITyHKT
— c. [Ipo3paunoe
J>KaHKOHMCKOTO
parioHa.
Kapanarckuit Huskoropnsrit toxxaoro | 2874,2 (c Bmwxaiimmit OOIIT
NIPUPOAHBII MaKpOCKJIOHa aKBaTo- HACEJICHHBIH NTyHKT K (benepaib-
3aMI0BETHUK pueii) 3aMlOBEAHUKY — HOTO
r. deomocus, 3HAUYCHUS
MOCENIOK TOPOJICKOTO
tuna KypoprtHoe
ITpupousrii HuskoropHsiit 2260 bmkaitmuit OOIIT
napk «benas CEBEPHOTO HaCEJICHHbIM MYHKT K | PErHOHAIb-
cKana» MaKpOCKJIOHA Y4YacTKy CTeNu — HOT'O
r. bemoropck 3HAUCHHS
ITpupousrif ITmakopHsIit 10900 [IpupoansIii mapx OOIIT
HapK pacIooXeH Ha perruoHab-
«TapxaHKyT- TEPPUTOPUHI HOT'O
CKHI» UepHOoMOpCKOTO 3HAYEHUS
paiiona Pecny0miuku
Kpeim
HaunonanbHbIi CpenHeropHslii 34563,5 HarmonanbHeIid mapk OOIIT
HapK pacIooXeH Ha (benepainb-
«KpbImMckuii» TEPPHUTOPHUSIX HOT'O
MYHHUIUTAIbHBIX 3HAUCHHMS
obpazoBaHmii
PecniyOommuku Kpbim:
Bbaxuucapaiickui,
Cumbepononbekuit
MYHHUIUTAJIbHbIE
palioHbl, TOPOJICKHE
okpyra Amymra u
Snra
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CpenHerooBble 3HAYCHHMS KOHIIGHTpanud muokcuaa aszora (NO2) Ham 3TUMHU
TeppuTopusaME (Tabmn. 2) OyayT sBisaThes (oHOBBIME. Teppuropun BeiOparabix OOIIT,
kKak (oHOBBIX B mpenmenax JnaHmmadTHRIX ypoBHel KpbiMckoro moiyocTpoBa
MIPEJICTaBJICHKI Ha puC. 1.

srove wore worE wore
YcnoBHble 0603HaYeHus

m Tuapomopd Hell NaHAWADTHLIR YPOBEHb
/7] Huakorophsiii nanawan THeIii ypoBeHb i0%HOr0 MaKpOCKNOHa

E HW3KoropHIii NaHAWad THEIl YPOBEHL CEBEPHOrO MaKDOCKNOHA
MnakopHelit NaHAWaTHEI YPOBEHE

CpeaHeropHslit NaHALWad THeI it ypoBeHb

0 510 20 Kilometers
Liviloa]

& aoen-]

[esaon

o]

“ YcnoBHble 0603Ha4YeHus
Oco6o oxpaHseMblie
npUpoaHble TEPPUTOPUM

I:] MpupoaHeiil napk "Kanuxosckit”

P pup

- ﬂp;pmuuﬁ napk "Benas ckana”
: MpypoaHIit napk "TapxaHkyTckaii"
:l HaumoHanbHeli napk "Kpeimckai”

@ HacenéHHsie NyHKTbI

i

Eri) Garmin, GEECO, NOAA NGOG, snd ctier contrnuiors,

T
WCE wore ®erE ®00E

Puc. 1. Ocobo oxpaHsieMble NPHUPOAHBIE TEPpUTOpUH ((POHOBBIE TEPPHUTOPHH) B
npenenax JaHamadTHeIX ypoBHEi KpbiMckoro momyoctposa
CocraBiieHO aBTOpaMHU.

Jns mpoBeneHus aHanu3a OTKIOHEHWH OT ()OHOBBIX 3HAYCHHWH KOHICHTpPAIMH
muokcuna azota (NO2) Obuta MpUMEHEeHa CTaHAAPTH3UpPOBAaHHAS OLlEHKA (WM Z-aHalln3)
3HaYeHWH  KOHIEHTpalMid  paccMaTpyBaeMoro  BellecTBA B BO3ayxe.  Z-
CTaHJapTU3UPOBaHHAS BEJIMYMHA psAa JTaHHBIX.

CranmapTu3upoBaHHasi OleHKa (z-olleHKa, aHri.: Standard score, z-SCOre) — 310
Mepa OTHOCHTENBHOrO pa3dpoca, HAOII0AaeMOro MM U3MEPEHHOIO 3HAa4YeHUs, KOTopas
MOKa3bIBAET, CKOJBKO  CTAaHAApPTHBIX  OTKIIOHEHHH  COCTaBIsieT €ro  pasodpoc
OTHOCUTENFHOTO CPEJHEr0 3HaYeHHs. DTO Oe3pa3sMEepHBIH CTATHCTUYECKHI MOKa3aTels,
UCIIOJIb3YEeMbIN ISl CPABHEHUS 3HAUEHUM Pa3HOM Pa3MEpPHOCTH WJIM IIKAIOW M3MEpPEHUU
[14].

B kauecTBe OIleHMBaeMBIX BBIOOPOK JIAaHHBIX B HACTOsIIEH paboTe BBICTYNAIOT
BBIOOPKHM CO 3HAYEHHEM KOHLEHTpauuu B Bo3ayxe Haa OOIIT, moroMy 4To MMEHHO OHHU

56



OLIEHKA COJIEPYKAHMS JJUOKCHUIA A30TA (NO2) B ATMOC®EPE HAJT
KPBIMCKIUM TTOJIYOCTPOBOM B ITEPHO/T 2019-2023 TT.

UCTIONB3YIOTCA B KadecTBe (OHOBBIX 3HaueHWi. CTaHgapTH3MpOBaHHas OLIEHKA
npoBoauiack i kaxaoro OOIIT 3a kaxaprit paccMarpuBaeMbrit roA: ¢ 2019 mo 2023 .

Jns pacdeTa CTaHIAPTH3UPOBAHHBIX 3HAYCHUH Z HEOOXOANMBIL:

* IepeMeHHbIe (CIy4YaliHble BETUUNHBI), KOTOPBIE 1 COCTABIISIIOT CaMy BBIOOPKY (Xi);

* cpenHee 3HAUCHHE (MAaTEMaTHYECKOe OXHIAHUE), KOTOPOE BBIYUCISETCS Kak
cpenHee apuPMETHIECKOE YUCIIO U3 PAIa JAHHBIX BEIOOPKH (X);

* cTaHJapTHOE (CpeAHEKBaApPAaTHYHOE) OTKIOHEHUE Ul pacCMaTpUBAeMOM BBEIOOPKHU
JaHHBIX ().

Tabnuua 2.
CpenneronoBblie 3HaUeHUs KoHIeHTpanuii auokcuaa azora (NO2) B atmocdepe Hag
Be1OpanHsIMU OOIIT KpsiMckoro noxyoctposa ¢ 2019 mo 2023 rr.

TI'on | Ipupoan | Kapanarckmii | Ilpupoanbiii | Ilpupoanslii napk | Hanuona

bIil Mapk NPHPOIHBIH napk «Tapxankyrckuii JIBHBIN
«KaauHoB | 3amoBeIHUK «beJas » napk

CKHID) cKaJia» «KpbiMc
KHii»

Mouib/m?* 10

2019 6,879 6,622 6,887 6,638 6,500
2020 6,648 6,245 6,469 6,262 6,096
2021 7,007 6,678 6,899 6,699 6,617
2022 6,914 6,672 6,924 6,726 6,541
2023 7,398 7,252 7,439 7,079 7,149

CocTaieHO aBTOpaMu.

Bce 3T mepemeHHBlE MpH KCHONB30BaHUH (HopMynbl (1) TPUBOIAT 3HAYCHUS K

CTaHIapTH30BAHHON Oe3pa3MepHOil BeHUnHE (Z):

xi—X
7Z =

- (1)

Tak kak KaxJOMy 3HAYCHHIO KOHIIEHTPAIlMd COOTBETCTBYET CBOE Z-3HAYCHUE,
HEOOXOIUMO OTPENCTUTh MMEHHO Npeeiasl KOHIeHTpanuii auokcuaa asora (NOy),
COOTBETCTBYIOIIME 3HAUYEHUsIM z=1, 7z=2 W Zz=3, 4YTOOBI B COOTBETCTBHH C HHUMH
BU3YQJIM3UPOBATh OTKIIOHEHHWE KOHIIEHTpAIlMA B JIAHAMAGTHOM YPOBHE OTHOCHTEIHHO
¢donosoro 3xHaueHus B OOIIT.

Jns  mpoBemenust z-aHanW3a BBEIOOPKM JIAaHHBIX  JIOJDKHBI  COOTBETCTBOBATH
CIIETYFOIIAM YCIIOBHSM:

* Oonee 30 3HaUeHMIT B BEIOOPKE;

» HopMasbHoe (I"ayccoBckoe) pactpenenenue 3HaUEeHH;

Bce paccmarpuBaemble HAMH BBIOOPKH COOTBETCTBYIOT 3TUM YCIOBHUSIM.
[Ipennaraercst pacnpenensaTh MOMydYeHHbIE CTaHIAPTU3MPOBAHHBIE 3HAYEHUS 10
CIIeIYIOIIUM 4 MHTEepBaJaM OTHOCUTEILHO (DOHOBBIX 3HAUYCHUH KOHIICHTPALIMNA U MIPUIATh
UM Ka4eCTBEHHBIC XapaKTCPUCTUKU:

* YCIIOBHO HU3KHI ypOBEHb 3arpsa3HeHus (z <1);
* YCIIOBHO CPEeIHU# ypoBeHb 3arpsizHenus (1< z <2): X + 1o;
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* YCIIOBHO MOBBILICHHBIH YPOBEHbB 3arpsizHeHus (2< Z <3): X + 20;

* YCIIOBHO BBICOKHI YpOBEHb 3arpsisHenust (2>3): X + 3.

XapaKkTepUCTHKY «YCIIOBHO» NPHHUMAEM, IIOCKOJIIBKY Ui KaXJIOr0 OTHEIHHO
paccMaTpuMBaeMoOro ToAa M S KaXIOro JIaHAMA(THOrO YpPOBHS HPUHUMAIOTCS
KOHIIEHTpaIiu Kak (OHOBBIE B Tperenax BeIOpaHHbIX KOHTYpoB OOIIT, oTHOCHTENBHO
KOTOPBIX BBICTPAMBAIOTCS KaYECTBEHHBIC XapaKTEPHCTHKU 3arpsA3HEHUS] aTMOC(HEPHOTOo
Bo3ayxa. OJHAaKO, HeNb3sl yTBEPKAATh, YTO YPOBHH 3arps3HEHUS BO3AyXa: HH3KHE,
CpelHMe, TOBBIIICHHbIE WIA BbiCOKHE. OHHU SBISIOTCS TaKOBBIMH, TOJIBKO TIPH
BBIOPAHHBIX YCIIOBHSIX WJIM OTHOCHTEIBHO KOHIEHTPAlMi B TIpenenax BHIOPaHHBIX
koHTypoB OOIIT.

PE3YJIbTATBI HCCJIIEJOBAHUSA

C uCnonb30BaHUEM KOCMHUYECKHX CHHMKOB M3 Habopa manubix Sentinel-5P OFFL
NO2: Offline Nitrogen Dioxide [1], moxydeHHble uepe3 oOnauHyto minardopmy s
reonpoCcTpaHCTBEHHOrO aHanu3a AaHHbIX Google Earth Engine [15 B craTesax TaOyHmiuka
u nap. [11, 12] mocTpoeHB! KapThl MONEH CPEeIHETOIOBBIX KOHIIEHTPAIMH TUOKCHIA a30Ta
(NO2) B armocdepe Hax KpbIMCKHM MOIyOCTPOBOM M OTAEIBHO HaJ JiaHImA(GTHHIMU
ypoBHsiMU KpbkiMckoro monyoctpoBa o jaHamadtaoit kapre I'.E. 'pumankosa [13] ¢
2019 mo 2023 rr. KapTel ObIM MOCTPOEHBI C IMOMOILIL NPOIPAMMHOIO OOecreyeHus
ArcGIS 10.5. (Puc. 2)

YcnosHbie o603HaueHns
Maxpo(nﬂona - e

([[Mcpeaserop rHbiii yp

Avokeng asora (NO:), mons/m?* 105
Elsse0 [ |es70 [ 7.8-8.0
Blsos2 [ 7072 B 8.0-82
Mls264 [ 7274 [ EEEY
Mlesss [ ]7476 Mlssss |
[ lese6s 7,6-7,8 @Hacenenmbie nynKTsl

;waKPOCK}IoHa
n o

Puc. 2. Pacnpenenenue koHueHTpanuii muokcupa asora (NO;) B armocdepe Hax
Kpbemmckum nosyoctpoBom B niepuoa ¢ 2019-2023 rr.

B Tabn. 3 mpencTaBiieHbl CTaTUCTHYECKAs TaHHBIE O KOHIEHTPAIIUH JUOKCHA a30Ta
(NO2) B armochepe Ham KpeiMckuM monmyocTpoBoM. JlaHHbie B TaOJ. 3 BKJIHOYAIOT
KpailHWe 3HAa4YeHHs aMIUIUTYIbl (MHUHUMalbHOE ¥ MakCUMallbHOE  3HAYCHUS
KOHIICHTpAINK), AaMIUIUTya 3HadeHwid (Pa3sHOCTh MEXAYy MAaKCUMAIbHBIM U
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OLIEHKA COJIEPYKAHMS JJUOKCHUIA A30TA (NO2) B ATMOC®EPE HAJT
KPBIMCKIUM TTOJIYOCTPOBOM B ITEPHO/T 2019-2023 TT.

MUHUMAJIGHBIM ~ 3HAYCHUSIMU  KOHIEHTpPAIINH),
KOHIIEHTpaIui,

TePPUTOPHATBHBIX eTuHUIT B Tiepuos ¢ 2019 mo 2023 rr.

cpenHee apH(METUYECKOE 3HAYCHHE
CTaHIAPTHOE OTKJIOHCHHWE 3HAYCHWH KOHIICHTPAIlMd B Mpeeinax

Tab6mumna 3.

CrartucTryuecknue JaHHBIe 0 KOHIICHTpanuy auokcuaa azora (NOz) B atMochepe Ha
Kpemvckum momryoctpoBom ¢ 2019 mo 2023 rr.

I'ox | Mun. 3Ha4enne | Mak. 3Ha4yeHne | AMIUINTYAA Cpennee Cranp.
KOHIIEHTPAIlUM, | KOHIIEHTPAIlUM, | 3HAYEHUI, apudm. OTKJL.,
MOoJIb/M?*107° MO0JIB/M?*107° MOJIb/ 3HAYeHHe, MOJIb/
m?*10° MOJIB/ m?*10°
MZ*lo-S
1 2 3 4 5 6
KpbiMcknii mosryoctpon
2019 6,247 7,716 1,469 6,815 1,730
2020 5,909 7,370 1,462 6,491 1,843
2021 6,352 8,065 1,713 6,934 1,987
2022 6,247 7,885 1,638 6,899 1,932
2023 6,847 8,463 1,616 7,379 1,798
I'mapomopdubliii JanamadTHbIA ypoBeHb (110 JJaHAIIAPTHONH KapTe
I'.E. I'pumankosa) [13]
2019 6,533 7,516 0,984 6,853 1,035
2020 6,066 7,127 1,061 6,550 1,051
2021 6,619 7,682 1,064 6,952 1,267
2022 6,561 7,684 1,123 6,919 1,315
2023 6,947 8,248 1,300 7,391 1,083

HuskoropHsliii JaH AP THBIA YPOBEHb KKHOT0 MAKPOCKJIOHA (110 JIAHAIIA(PTHOM
kapre I'.E. I'pumankosa) [13]

2019 6,314 7,174 0,860 6,604 1,146
2020 5,936 6,662 0,726 6,252 1,125
2021 6,383 7,306 0,924 6,665 1,203
2022 6,276 7,200 0,925 6,616 1,296
2023 6,862 7,769 0,906 7,190 1,228
HuskoropHslii JaHImA(THBIA YPOBEHb CEBEPHOI0 MAKPOCKJIOHA (110
ganamagrHoi kaprte I'.E. I'pumnankosa) [13]
2019 6,4665 7,7156 1,2491 6,9372 1,902
2020 6,0383 7,3702 1,3319 6,5795 1,977
2021 06,4698 8,0647 1,5949 7,0905 2,412
2022 6,5268 7,885 1,3582 7,0423 2,215
2023 7,0777 8,463 1,3853 7,5427 2,231
InakopHblil TaHAIIA(THBIA YypoBeHb (10 JaHAIA(THOMH KapTe
I'.E. I'pumankosa) [13]
2019 6,525 7,215 0,691 6,786 1,320
2020 6,102 6,854 0,752 6,494 1,247
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[Iponomxkenue Tabauib! 3.

1 2 3 4 5 6
2021 6,603 7,200 0,597 6,920 1,087
2022 6,561 7,134 0,573 6,892 0,961
2023 6,955 7,648 0,694 7,336 1,115

CpenHeropHblii 1anaImA(THBIN ypoBeHb (110 JaHAmadgTHONH KapTe
I'.E. I'pumankosa) [13]
2019 6,247 7,267 1,021 6,596 1,676
2020 5,909 6,794 0,886 6,179 1,515
2021 6,352 7,604 1,253 6,690 2,066
2022 6,247 7,462 1,215 6,643 2,124
2023 6,847 8,008 1,161 7,214 1,835

CocTaBieHO aBTOpamH.

MaxkcumanibHble KOHICHTpauu auokcuga azota (NOz) nabmomarorcs B 2023 T.
(MMHHUManbHas KOHIIEHTpamus paBHa 6,847 mons/M?*10°, a makcumanbHas — 8,463
Monb/M?*107°). B 2020 r. mokazaHO HaMMEHbIIEE KOIMYECTBO auokcuaa azora (NOz) B
atMocdepe Haa KpbIMCKMM MOIyoCTpoBOM (MHHUMalbHas KOHILEHTpamnus paBHa 5,909
Monb/M?*10°5, MakcuManbHas cocrasiser 7,370 Mons/M2*107°).

Cample BBICOKHE KOHIIEHTpanuu muokcuma azora (NOz) Ha TPOTSHKEHWH BCErO
paccmatpuBaeMoro neprozaa ¢ 2019 mo 2023 rr. pUKCHpYIOTCS B Mpenenax HU3KOTOPHOTO
NaHmIATHOTO  ypPOBHS  CEBEPHOTO  MAaKpOCKIOHa B  palioHe aBTOTPacCchl  OT
r. Cumdepomnons 1o r. CeBacromnosnb. CaMblie HU3KHE KOHIICHTpaIMK qruokcuaa azora (NO2)
¢GUKCHpYIOTCS B MpeAenax CpPeAHErOpHOro JaHMA(THOTO YPOBHS, HaJ BHYTpPEHHEH
rpsanoi KpeiMckux rop.

B o6mem Bume Hambonpme KoHIEHTpanuu Auokcuaa azora (NO2) B atMocdepHOM
Bo3nyxe KpsiMckoro momyoctpoBa B nepuon 2019-2023 rr. opueHTUpylOTCA B
HaIpaBJICHUH OT I0r0-3araja Ha CeBepo-BOCTOK, a TaKkKe B paiioHax r. KpacHomepeKkorck,
r. lllénknHo 1 B BOCTOUHOM yacTu KepueHcKoro nomyocTposa.

B Tabn. 4 npexacraBneHbl paccUMTaHHBIE Npenesibl KOHLIECHTPAaLUi AMOKCcHIa a30Ta
(NOy), cooTBeTcTBYyIOIITHE 3HAUEHHSIM 7z=1, z=2 1 7=3 Ha HOHOBBIX TEPPUTOPHSIX.

Taonuua 4.
[penenst korneHTpanuii mnokcuaa azora (NO,) na OOIT

Ipuponnsblii napk «Kannnosckuin» (ruapoMopdHblii Tan magpTHBHIA
YPOBEHB), MOJIb/M**107°

roJ Z=1 Z=2 Z=3

2019 6,931 6,984 7,037
2020 6,688 6,729 6,769
2021 7,067 7,127 7,187
2022 6,956 6,997 7,039
2023 7,441 7,483 7,525
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OLIEHKA COJIEPYKAHMS JJUOKCHUIA A30TA (NO2) B ATMOC®EPE HAJT
KPBIMCKIUM TTOJIYOCTPOBOM B ITEPHO/T 2019-2023 TT.

[Tponomxenue Tadnuitk 4.

Kapaagarckuii npupoaHblii 3an10BeJHUK (HU3KOTOPHBbI JanamagTHbI
YPOBEHb 10;KHOI0 MAKPOCKJI0HA), MOJIb/M>*10°
roj Z=1 Z=2 Z=3
2019 6,639 6,656 6,673
2020 6,272 6,299 6,327
2021 6,703 6,727 6,751
2022 6,686 6,701 6,715
2023 7,286 7,321 7,355
Ipupoansblii napk «besasi ckaja» (HU3KOroOpHbI JaHAA(THbINA YPOBEeHb
CEeBEPHOI0 MaKPOCKJIOHA), MOJIL/M>*10°
roj Z=1 Z=2 Z=3
2019 6,921 6,954 6,987
2020 6,507 6,545 6,583
2021 6,935 6,972 7,009
2022 6,963 7,001 7,040
2023 7,458 7,477 7,496
pupoansblii napk «TapxaHKyTCKUil» (IVIAKOPHBbIH JJaHIIIA(THBINA YPOBEHbD),
MosIb/M>*107°
roj Z=1 Z=2 Z=3
2019 6,692 6,745 6,799
2020 6,332 6,402 6,472
2021 6,741 6,784 6,827
2022 6,799 6,872 6,945
2023 7,140 7,201 7,262
Haunuonaabnblii napk «KpbsiMckuin» (cpeaHeropHbii JanamagTHbIH
yPOBEHbD), MOJIL/M>*10°
roja Z=1 Z=2 Z=3
2019 6,586 6,671 6,757
2020 6,169 6,241 6,314
2021 6,715 6,814 6,912
2022 6,679 6,816 6,954
2023 7,254 7,359 7,464

CocraBieHO aBTOpaMHU.

B cooTBeTcTBMM ¢ pacCUMTAHHBIMA HMHTEPBAJaMH KOHIICHTpAIMii (OHOBBIX
3HaueHWI KOHIeHTpamuid nuokcuna azora (NO.) (tabia. 4) BH3yanm3upyeM OTKIOHEHUS
OT HUX B Ipezenax Bcex JanamadTHex ypoBHeid ¢ 2019 mo 2023 rr. IIpoctpancTBeHHOE
pacnpeze/icHie OTKJIIOHEHMH OT (POHOBBIX 3HAYCHHMN KOHIIGHTpALUK JUOKCHIA a30Ta
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(NO2) B armocdepe Hax Kpbsimckum nosyoctpoBoM ¢ 2019 mo 2023 rr. nmpeacraBieHo Ha

puc. 3.

NNruap

YcnoeHbie o6o3Hauenns

Y, lMaKpocl('l-mN;

Ezn

MaKpocK/ioHa

(IMMe

P

Avokecng asora (NO:)
WHaeke Z (YpoBeHb 3arpasHeHns Bo3ayxa)

<1

BbICOKMIA YF 3arp
NYHKTbI

Puc. 3. IIpocTpaHCTBEHHOE pacIpeaeiCHUE OTKIOHCHHH OT (DOHOBBIX 3HAYCHUH
KOHIeHTpanmii auokcuaa azora (NO2) B armocdepHoM Bo3ayxe Han KpbIMCKuM
nosyoctpoBoM B niepuoa 2019-2023 rr.

CocTaBlIeHO aBTOPOM.

Han KpeimckuMm nosyoctpoBoM B nepuona 2019-2023 rr. KOHLEHTpaluu JUOKCUAA
azota (NO2) B atmocthepHOM BO3IyXe KIACCU(PUIMPYIOTCS B OCHOBHOM KaK YCJIIOBHO
HU3KUHA YpPOBEHb 3arps3HEHHS M YCJIOBHO BBICOKHM YpOBEHb 3arpsA3HEHHS. Y CJIOBHO
CpeHUH YpOBEHb 3arps3HEHHUS] U YCIOBHO IMOBBIIICHHBIH YPOBEHb 3arpsi3HEHUS HMEIOT
HeOOJIbIINE 30HBI PACTIPOCTPAHEHUSI.

B npenenax ruapomopdHOro naHamadTHOTO YPOBHS YCIOBHO BBICOKHI YPOBEHB
3arpsi3HeHHs JUOKcHoM a3oTa (NOz) HaO0JaeTCs B CEBEPHOM YacTH JaHAIIAQTHOTO
ypoBHs (2019-2022 rr.), MK pacpoCTpaHEHHU TAKOTO YPOBHS 3arps3HEHHS PUXOIUTCS
Ha 2022 r. B 2023 1. yCcI0OBHO BBHICOKHH YPOBEHB 3arps3HeHus mauokcuzoMm asora (NOy)
(ukcupyercst Ha ApabaTckoit cTpenke. Taxke Takol ypoBeHb 3arpsisHeHHS (PUKCUPYETCs
B 2019 r. roxnee r. [lxxankoit u B 2022 r. u 2023 r. B paitonax r. J[>kaHkoil u 1. A30BCKOE.

Huskoropusiii nmanamadTHEI ypOBEHb FOXKHOTO MAaKpOCKJIOHA XapaKTEepH3yeTcs
HEOONBIINMHI 30HAMH PACIPOCTPAHEHUS! YCIOBHO BBICOKOTO YPOBHSI 3arpsi3HEHUs
mrokeuaoM asota (NO-) B paiionax n. Dopoc, . 'acnipa, r. Snra, r. Anymra, r. Cynak u
1. Opmxonukuze. [IpudeM, HYy)KHO OTMETUTH, 4TO B 2023 yCIOBHO BBICOKHI ypOBEHB
3arpsi3HeHHs quokcua azora (NO2) HaOJro1ancs TOJbKO B palioHe T. AJylTa, a B paiioHe
r. Cynak Takoil ypoBeHb 3arpsi3HeHus: ¢pukcupoBaics B 2019 r., 2020 r., 2022 r. (roro-
BocTouHee I. Cynak).

B mnpenenax HHU3KOrOpHOro IaHAMA()THOIO YPOBHS CEBEPHOTO MAaKPOCKJIOHA
YCIIOBHO BBICOKHH YPOBEHb 3arps3HeHusi nuokcuaoMm azora (NOz) B mepmonm 2019-—
2023 rr. HabmogaeTcst NpakTHYECKH Ha 1/2 gonu TeppuTopur JaHAWAPTHOTO ypoBHS (OT
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r. CeBacTononb A0 T. 3ys). Takke ycIOBHO BBICOKHH YpOBEHb paccMaTpUBacMOro Tasa
3adukcupoBaH B T. bemoropck. Hanboubimas 30Ha paciipocTpaHeHHs YCIOBHO BBEICOKOTO
ypoBHs 3adukcupoBana B 2020 u 2021 rr. PacnpocTpaHeHre ycIOBHO BBICOKOTO YPOBHSA
KoHUeHTpanuu nuokcuaa azora (NOz) B Bo3ayxe B 3TOH 30HE OOYCIIOBJICHO HaIMYHEM
JIOPOKHO-TPAHCTIOPTHON MH(PPACTPYKTYPHI.

IInakopHerii nmaHAmadTHEIA  YpOBEHb XapaKTepu3yeTcsl OOJBIIMMH  30HAMHU
pacrpocTpaHeHus] YCIOBHO BBICOKOTO YPOBHS 3arpsi3HeHHs TuokcuaoM azora (NOz) B
2020 1., 2021 1. 1 2023 1. B 2019 r. 1 2022 r. 30Ha 3TOr0 PacHpOCTPaHEHHUS MEHbIIIE,
MMOCKOJIBKY YBEIHUYMIIACh 30HA PACIIPOCTPAaHEHUS YCIOBHO HHU3KOTO YPOBHS 3arpsi3HEHUS
muokeuaoMm aszota (NO.) Ha 3amage KpbIMcKoro moiyocTpoBa. YCIOBHO BBICOKHM
YpOBeHb 3arpsi3HeHHst auokcugoM aszora (NOz) oTMmeuaroTcs B Tpeaenax 3Toro
nmaHamagTHOTO ypOBHS Ha 3amanHoi yactu Kepuenckoro momyoctpoBa ¢ 2019 mo 2023
IT.

Junst cpemHeropHoro MaHAmadTHOrO YPOBHS XapaKTEpHO paclpoCTpaHEHUE YCIOBHO
BBICOKOTO YpOBHS 3arpsi3HeHust AuokcuaoM azora (NOz) TOmbKO B IOTO-3amaJHON ero
4acTH, a TaKXe B paloHe r. banaknasa.

HecmoTpst Ha TeHIEHIMIO K YBEIMUEHHUIO CpeAHEroJoBod KoHueHTpauuu NOz Haj
KpbIMCKHM TI0JTyOcTpoBoM (B cpeaneM Ha 0,577 mons/mM?*10%) 3a paccmarpuBaeMbie 6
JIET, TEPPUTOPUH, KOTOPHIE OXBATHIBAIOT BBICOKHME OTHOCHTEIHHBIE YPOBHH 3arps3HEHUS
YMCHBILIAIOTCA (32 CYET YBeJIMUYEHUs 3HaueHWi (oHOBBIX KoHIeHTparmii NO» Hax
OOIIT).

BbIBO/JbI

3a paccmatpuBaembii mepuon ¢ 2019 mo 2023 rr. HauMEHBIINE KOHIEHTPAIMH
nuokcuaa azora (NOz) ormeuaroress B 2020 1. (o1 5,909 mons/M?*10°), u manpoTus,
Haubonbmme — B 2023 1. (8,463 Mons/M?*107°).

Campble BBICOKHE KOHIEHTparuu guokcumga azora (NOz) Ha TPOTSHKEHHWH BCETO
paccmatpuBaemoro nepuosa ¢ 2019 mo 2023 rr. pukcupyroTes B peaesax HU3KOrOPHOTO
MaHAMAPTHOTO YpPOBHS CEBEPHOIO MAaKpOCKIOHAa B palOHE aBTOTPAacChl OT T.
Cumdpeporions 0 1. CeBacTomnonb, a Takke OPUEHTHPYIOTCS B HANpaBICHUHA OT IOTO-
3amajia Ha ceBEPO-BOCTOK. Bhicokue KoHIIEHTpauu 3apUKCHPOBaHbI TAaK)Ke B paliOHaX T.
Kpacnomnepekorick, r. l1IEnkuHo u B BOcTOYHOI YacTu KepueHCKoro moimyocTposa.

Cample HU3KHE KOHIEHTparuu nuokcuga azota (NOz) dukcupyroTcs B mpenenax
CPEJHETOPHOTO JTaHAMAPTHOTO YPOBHS, HAJI BHYTpEeHHEH Tpsiioit KpeiMckux rop.

B mpenenax HHU3KOTOPHOTO JaHAMAQTHOTO YPOBHS CEBEPHOTO MaKPOCKIOHA H
TUTAKOPHOTO JTAaHAMA(PTHOTO YPOBHS HAOIIOMAIOTCS HAUOOIBIINE 30HBI PACIIPOCTPAHEHUS
YCIIOBHO BBICOKOTO YpOBHS 3arpsisHeHwst jamokcupoM aszota (NO2) 3a  Bechb
paccmarpuBaemblit nepuos (2019-2023 rr.).

Ha pacmpocTtpaHeHre ycIOBHO BBICOKOTO YpPOBHS 3arpsi3HEHHUS TUOKCHIIOM a30Ta
(NO2) B mpenmenax KpbIMCKOro MOJIyOCTpOBa 3a PacCMaTPHUBAEMbIA TEPUO]] BIUSIOT
MHOTHE (aKTOphl, CpEId KOTOPBIX: HW3PE3aHHOCTh OEperoBOd JMHHUH, KOTOpas
CIOCOOCTBYET HAKOIUICHHMIO W pacCeMBaHMI0 Ta3oB B arMocdepe (HU3KOTOPHBIN
naHqAa@THBIA YpOBEHb IOKHOTO MaKpPOCKJIOHA), IUIOTHOCTh JOPOXKHOH CeTH u
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HACEJICHHBIX TYHKTOB (HU3KOTOPHBIN JIaHAIA(THBIA YPOBEHb CEBEPHOIO0 MAaKPOCKIIOHA),
o01mas mUpKyIALUs aTMOCc(hEepHOTro BO3AyXa, penbed) 3eMHOW MOBEPXHOCTH — BHEIIHSSA U
BHYTpPEHHSISI Tpsbl KPBIMCKHX TOp BHOCSAT CBOM KOPPEKTHBBI B paclpe/ielieHIe U MePEeHoC
atMoc(epHBIX Ta3oB B mpeaeidax  KpbIMCKOTO — MmoiyocTpoBa  (CpeIHETOpHBIN
nmaHAmaQTHRIN YPOBEHB), connanbabie GakTopsl (mangemus COVID-19 u ap.).
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ASSESSMENT OF NITROGEN DIOXIDE (NO;) CONTENT IN THE
ATMOSPHERE OVER THE CRIMEAN PENINSULA
IN THE PERIOD 2019-2023

Drygval A. V., Drygval P. V.?, Tabunschik V. A3
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2FSE RTC RCSH, Moscow, Russia

E-mail: !drygval95@mail.ru

The article assesses the nitrogen dioxide (NO;) content in the atmosphere over the
Crimean Peninsula in the period 2019-2023. Nitrogen dioxide (NO_) concentrations over
protected areas within different landscape levels were taken as background values. Using
the z-analysis method (method of calculation of standardized anomalies), 4 levels of
atmospheric air pollution by nitrogen dioxide (NO;) were obtained: conditionally low
pollution level (z <1), conditionally medium pollution level (1< z <2), conditionally
elevated pollution level (2< z <3) and conditionally high pollution level (z >3). Based on
these conditional levels of air pollution, data on the concentration of the considered
atmospheric gas obtained from satellites were classified and maps of the spatial
distribution of deviations from background values of nitrogen dioxide (NO3)
concentrations in the atmospheric air over the Crimean Peninsula in the period 2019-2023
were constructed.

The highest concentrations of nitrogen dioxide (NO2) throughout the period under
consideration from 2019 to 2023 are recorded within the low-mountain landscape level of
the northern macroslope in the area of the highway from Simferopol to Sevastopol, and
oriented in the direction from southwest to northeast. High concentrations were also
recorded in the areas of Krasnoperekopsk, Shchyolkino and in the eastern part of the
Kerch Peninsula.

The lowest concentrations of nitrogen dioxide (NO2) are recorded within the mid-
mountain landscape level, over the inner ridge of the Crimean Mountains.

Above the Crimean Peninsula in the period 2019-2023 nitrogen dioxide (NO2)
concentrations in the atmospheric air are classified mainly as conditionally low pollution
level and conditionally high pollution level. Conditionally medium pollution level and
conditionally high pollution level have small distribution zones.

It is revealed that within the low-mountain landscape level of the northern macroslope and
the upland landscape level the largest zones of distribution of conditionally high level of
nitrogen dioxide (NO2) pollution for the whole period under consideration (2019-2023)
are observed.
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Keywords: nitrogen dioxide (NO2), atmospheric air, background concentration values,
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landscape levels, Crimean Peninsula.
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COBPEMEHHOE COCTOSIHHUE U OKOJIOTHYECKASA 3HAUUMOCTbD
JAHAIA®TOB MPUT'OPOJIHOM 30HBI TOPOJIA XABAPOBCKA
Ocmpoyxoe A. B., Knumuna E. M2, Mupsexanosa 3. I'.2

L23Hnemumym 600nvix u sxonozuueckux npoonem Xabapoeckozo gedepansnozo
uccneoosamenvckozo yenmpa /[BO PAH, 2. Xabapoeck, Poccuiickaa @edepayusn
E-mail: *Ostran2004@mail.ru, %kliminaem@bk.ru, 3lorp@ivep.as.khb.ru

Ha ocHoBe KoMmIeKca METONOB T€O03KOJOTMYECKOT0 W JIAaHAmMAa(THOrO aHanmm3a C INpUMEHEHHEM
TreonH(OPMAIIIOHHBIX TEXHOJIOTHH BBIIEICHB! TPAHUIBI MPUTOPOIHOI 30HBEI Toposja XabapoBcka M CO3IaHa
kapta JjaHmmadroB Teppuropun B MacmrTabe 1: 200 000. IlokazaHo, 4YTO COBpEMEHHBIE IPOLECCHI
3eMJICTIONb30BaHNsA, MPOSABIAIOTCA B OTPULATENBHOM AMHAMUKE HCXOAHO JIECHBIX 3E€MENb M YBEIHYEHUH
omaneil cenuTeOHO-IPOMBIIUICHHBIX 3eMenb. AHaun3 (QyHKIMOHAIBHOH POJM HMPHPOAHBIX JaHAA(TOB
MO3BOJIMJ BBIJEINTh 4YEThIpE KATETOPUM TEOCHCTEM IO CTENEHH HM3MEHEHHOCTH U YPOBHAM 3HAYHMMOCTH
cpenoobpasyromux ¢yHkmiA. OH 0Tpa3wi, 4TO Mpeenax NPUropoJHoH 30HBI 38,8% reocucTeM OTHOCSTCS K
YCIOBHO HEM3MEHEHHBIM H CIa0OM3MEHEHHBIM, B TOM uHcie 28,6% HUMEIOT SKOJOTHYecKHe (QyHKIUU
PETrHOHAIBHOW 3HAYMMOCTH, B TO )K€ BpeMsi Hanbojiee M3MEHEHHBIE I€OCUCTEMBl 3aHMMAIOT IuIomans 15,5%.
PesysbTaThl CBHAETENBCTBYIOT O TOM, YTO BO3MOKHOCTH 3KCTEHCHBHOTO YBEINYCHHS UCIIOIB3YEMBIX 3€Meb B
3HAUUTENBHOH Mepe HCUepIaHbl.

Kniouesvle cnoga: mpuroponHas 30HA, OLIEHKA COCTOSHHUS JIaHAMWIA(TOB, SKOJOTMYECKas 3HAYMMOCTb
nma"amadToB, XabapoBCK.

BBEJEHUE

Tenpenunu K BceoOIueil rnobanu3anuyd MUPOBOTO Pa3BUTHS MPOCIIEKHUBAIOTCS BO
BceX cdepax KU3HU CTpPaH M HApoAOB, B TOM 4YHCIE B HapacTaloIluX Ipoleccax
ypOanuzanuu. OHM TPOSBWINCH B POCTE TOPOAOB, TOPOJCKHX ariioMeparui,
WHTEHCHBHOM pOCTE HaceleHus, mpoxusaromux B HUX. B 1990 romy Obuio Bcero 10
roponioB ¢ HaceneHuem Oomee 10 muH uwenoBek, HO K 2030 romy Takux METaroINCOB
oyner Oonbimie 40 [1]. B rmobansHOM MmacmTabe ¢ 2000 mo 2030 rr. miomanb
ypOaHNU3UPOBAHHBIX 3€MEJIb MOXKET YTPOUTHCA. DTH TPEHJBI, olpejelstomue Oyaymiee
IUTAaHETBI, 3aCTABIIOT MCKAaTh BapUAHTBl CHIDKCHHS WX HETaTHBHBIX MPOSIBICHHH.
Ceroznsa Oonbllle TOJIOBHHBI HAaceleHUs] MHUpa >KMBET B ropogax, B Poccum stor
mokazatellb coctaBisieT 74 %, a B JAIbHEBOCTOYHBIX TOPOJaX cocpenoTodeHo 1m0 87 %
HAceJeHUsl. YUUThIBas OCHOBHBIE TEHJICHLUWUHM COBPEMEHHOH DKOHOMMYECKOW U
reonojuTH4ecKoil obctaHoBkM B Poccum, 00yClIOBUBIIME KapAMHAIBHBIA Pa3BOPOT
SKOHOMHUKH CTpaHbl Ha BOCTOK, JaJIbHEBOCTOYHBIE TOPOJA, YK€ CErOAHS SBISIOIINECS
HEHTPaMU aKTHBHU3ALUKM Pa3BUTHUS, OyJyT pacTH Kak B IUIOIIQJHOM, TaK U YHCICHHOM
BBIPQ)KEHHH.

VYpbanuzanusi — NPOTHBOPEUYMBOE SIBICHHE C HAOOpPOM IOJNOXKUTEIbHBIX H
oTpunaTenbHbIX siBieHuid. [lo muenuro Diidapu A.K., Manuesa B.B., ropox siBisieTcs «B
M3BECTHOM CTENEeHH MyTareHHbIM (akTopoM Ha 3emue» [2, c¢.55]. SBnssich vacTbio
NPUPOAHON CHCTEMBI, YEJIOBEK OTPHIBAsICh OT HEE M MOrPYXKasiChb B TEXHOTECHHBI MU,
UCTIBITBIBAET CTPECC OT OKOJOTMYECKMX IPOOJIeM U OTCYTCTBUSL BO3MOXHOCTH
HETNOCPEICTBEHHOTO0 KOHTaKTa C MPHUPOJOHA. DTO TMpenomlpeAessieT Bo3pacTaroliee
BHUMAaHHE K NMPUTOPOJAHBIM 30HAM ypOaHU3UPOBAHHBIX TEPPUTOPHA, C OJHOW CTOPOHHI,
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KaK K 30HE MEPCICKTHBHOTO pPOCTAa CEIMTEOHBIX 3eMellb, C JPYroi, Kak HEKOero
MPUPOTHOTO  «pe3epBa», 00ECIeYnBaOMEro KOMGPOPTHOCTH M IKOJOTHUECKOE
Oyrarormosydue TOPOACKON cpefdpl, Ui TOANEp)KaHUS KOTOpoi pa3paboTka IIaHOB
COIMATILHO-3KOHOMHYECKOTO Pa3BUTUS TEPPUTOPHH JIOJDKHA OMUPATHCS Ha JaHHBIC O
COBPEMEHHOM COCTOSIHWU JAaHIMIA(QTOB HE TOJNBKO TOPOJACKON TEeppUTOpHH, HO U
MIPUTOPOTHOW 30HBI C TOYKM 3PEHHUS BBIMONHAEMBIX WMH Pa3UYHBIX, B TOM YHCIE
JKOJIOTHYECKUX, pyHKImA. [{enpto paboThI SIBJISETCS aHATN3 COBPEMEHHOTO COCTOSIHHUS U
JKOJIOTHYECKOW 3HAYMMOCTH JaHAIIA(PTOB MPUTOPOIHOM 30HBI ropojga XabapoBcka —
OJTHOTO M3 caMbIX KpymHBIX IeHTpoB PO, a takke (HakTOpoB, MPEAONPENSTUBITNX UX
W3MCHEHUSI.

MATEPHAJIBI U METO/bI HCCJIEJOBAHMUS

Metoaudeckoii OCHOBOW pabOTBI TMOCTYXKWJI KOMIUIEKC TPagUIIMOHHBIX U
WHHOBAIIMOHHBIX METOJIOB reorpaduu, TaKUX KakK TeOdKOJOTMYeCKHH W JaHAmadTHBINA
aHaJIU3, METOJI JaHIIIa(QTHON MHIUKALINH, SKCIIEPTHBIX OIICHOK, MOJIEBBIX UCCIICIOBAHUH,
KapTorpaduyeckuii. Ba)kHbIM KOMIIOHEHTOM IOCJICAHEr0 B HACTOAIIEE BPEMsI BBICTYIACT
AKTUBHOE NPHMEHEHHE NAHHBIX IMCTAHLHOHHOTO 30HAMpoBaHus 3emun (33), mpexne
BCEr0, CHUMKOB CpEIHEro IMPOCTPAHCTBEHHOTO pa3pelieHus crnyTHukoB Landsat-8,
Sentinel-2, koropbie ObUTH HCIOIB30BaHBI MPHU JAHAMIA(YTHOM KapTHpoBaHHH. Kpome
TOTO, NaHHBIE BBICOKO JETalbHBIX M300pakeHUi cepBuca ArcGIS Imagery mosBommmm
BBIMOJHUTE JCIIUPPUPOBAHME W HWHBEHTAPU3AIMIO AHTPOIOTEHHO MpeoOpa3oBaHHBIX
3eMeltb. J{omomHUTeNbHO, 1Sl OLIEHKH TUHAMUKHU 3€MJICTIONb30BaHHs TPUMEHEHBI JaHHBIC
Sentinel-2 10m Land Use/Land Cover [3] (mpoctpancTBeHHOEe paspemenue 10
m/mukcens) u Global Forest Change (GFC) [4] (mpoctpancTBeHHOE pasperienue 30
M/muKcenb). Kpome cryTHHUKOBOH HMH(GOpManuu HCXOJHBIMH MaTepHajaMU BBICTYITHI
MUPOKUHA HaOOp OMyOJMKOBAaHHBIX M AapXMBHBIX MAaTepHajoOB, B TOM YHUCIE
kaprorpaduueckux [5, 6], TeppuTOpHATBbHBIC TUIAHBI MYHHUIIUIAIBHBIX OOpa30BaHUM H
paiioHOB, pe3yJIbTAThl IKCIIEAUIIUOHHBIX PA0OT.

PE3YJIBTATBI HCCJIEJOBAHUSA U UX OBCYXKIEHUA

IlpuroponHeie 30HBI B CTPYKType 3€MIICHONB30BAHHS BBLACISIIOTCS  OCOOBIM
crarycoM. FEro crnenuduka NpoOAMKTOBaHA  CIOXHBIMA  (aKTOpaMH  CaMOro
paszHooOpa3HOro MIaHa, HO 00bEIMHEHHBIMY I'eoTpaguIecKuM MOI0KEHHEM IPUTOpOoJIa 1
NOJUYUHEHHEM €ro poiu (YHKUHMOHAIBHOMY pa3BUTHIO ropoja. IIpaktuuecku Bce
npoOIeMsl (3KoNOrNMUecKue, peCypCHBIE, TEPPUTOPHUAIIBHBIE, COLIMAJIbHBIE,
SKOHOMUYECKHE) MCIIONIb30BAaHUS TEPPUTOPHUIA MPUTOPOIHOM 30HBI, 8 TAKXKE BaPUAHTHI X
peleHns, B 3HAUYNUTENbHOM CTEeNeHH O0YyCIIOBJIEHB HEOOXOOMMOCTBIO YIOBJIETBOPEHHUS
norpebHocTeli ropoxa. llosTromy mOHSTHE «ropoJ» HEOTAECTMMO OT MOHATHS €ro
«TIPUTOPOAHOM 30HBI» U, OOJiee TOrO, OHU HAXOJATCS B CHCTEMHOM enuHcTBe. Cremyer
OTMETUTh, YTO OCHOBHBIC NPOOJeMbl B (PYHKIIMOHMPOBAHWH W PAa3BUTHU TPUTOPOTHBIX
TEPPUTOPHUI CBS3aHBI C OCOOCHHOCTSIMH HCIIONB30BAaHHS X MaTepHaIbHBIX, (PMHAHCOBBIX,
3eMENBbHBIX W JPYTUX pecypcoB. WX WCTOKM 3aJOXEeHbl KaK B HEOJHO3HAYHOCTH
COJIepKaHus MTOHITHSA MPUTOPOIHOMN 30HBI, TaK M HEONPENEICHHOCTH Pa3MepPOB M TPaHUI]
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30HBI, CaMOr0 TEPMHHA «IPUTOPOAHAs 30HA», OCOOEHHOCTAX PEryJIupOBaHHS
OTpAcieBOr0 IepepaclpesiesieHHs] 3€MEIbHBIX PECYpPCOB, pBIHKA 3€MJIM M HHOU
HEBUXHMOCTH.

AHanu3 JHUTEpaTypHbIX, B TOM 4YHCIE CIOBAPHBIX HCTOYHHUKOB, HOPMATHBHO-
IPaBOBBIX JOKYMEHTOB, B KOTOPBIX AAIOTCSI ONMCAHHUE CYIIHOCTH IPUTOPOIHON 30HHI, €€
Ha3HA4YeHWe W OOIIMe XapaKTePUCTHUKH, IT03BOJIIET OOOOIINTh W YTOYHHUTH JaHHBIN
TepMmuH [7, 8, 9].

Ilon npuroponHoil 30HOH MBI NOHHMMAaeM MPHUMBIKAIONIYI0O K TOPOJCKON uepTe
TEPPUTOPHUIO, KOTOpas MO (PYHKUHMOHAIBHOMY HA3HAUEHUIO SIBJISIETCA HEOTbEMJIEMON
9acThI0 rOpoJia B COOTBETCTBUM C SKOHOMHUYECKUMH, ITPOCTPAHCTBEHHBIMHU, TPYIOBBIMH,
PEKpEallMOHHBIMUA  CBSI3IMH W 3aKPEIUICHHYI0 KOMILJIEKCOM  aJMHHUCTPATUBHBIX,
rpagoCTPOUTEIbHBIX JOKYMEHTOB.

[IpuropogHasi 30Ha BBIONHSET DA BaKHBIX HAPOIHOXO3AWCTBEHHBIX (DYyHKIMH
(3eMenbHO-PECYPCHBIX, SKOHOMHYECKHX, TPAHCIOPTHO-UHPPACTPYKTYPHBIX, KyJIbTYpHO-
OBITOBBIX, PEKPEAIMOHHBIX, IPUPOAOOXPAHHBIX U Ap.), IPY 3TOM UX pealn3alys BIeUeT 3a
co00il TO WIM WHOE BO3[EHCTBHE, BIUSIOIICE HA MPeoOpa3OBaHUE TEPPUTOPHU U
coxpaHeHHe ee kadecTBa. HamOounblryro mpobieMy MpeicTaBisieT «pacloi3aHiey» ropoja
3a CYET CO3/IaHus ITOCEJICHUN.

ITpoOneMbl pa3BUTUSI MPUTOPOAHBIX 30H ropoJoB XaOapOBCKOTO Kpasi CXOAHBI C
TaKOBBIMM B JIpYTHX permoHax Poccuu, pa3ziauuus cBsi3aHbl C UMEIOLIECs] peruoHanbHON
cnenugukoil. OHa NPOSIBISIETCS B XapaKTepe OCBOCHHOCTH dTHX TEPPUTOPUH, IPUPOAHBIX
napameTpax, YHHUKaJbHOCTH PpACTUTENBHOIO M JKMBOTHOTO MHpa, Oojiee BBICOKHX
MOKA3aTeNAX JJaHAMA(THOTO U OHOJIOTHIECKOTO pasHooOpa3us, a s XabapoBcka — U B
TpPaHCTPAHUYHOM IOJIO)KEHUH. BriepBble 3a MHOTO JIeT BCTajl BOIPOC O KOMIUIEKCHBIX
UCCIIEIOBAHUSAX MPUTOPOIHBIX 30H FOPOAOB Kpasi, KOTOPBIH BCKPBLT psin mpodiieM. Oxna
U3 HUX — KpaiiHe ciabasi cTerneHb N3y4eHHOCTH [0 CPAaBHEHHUIO C JPYTUMH PETHOHAMHU.

Jns  XabGapoBcka KpaiiHE BaKHBIM  aClEKTOM  HMCCIICAOBAaHUN  SBISACTCS
HEOOXOUMOCTD OIpEeeNieHNs] MPOCTPAHCTBEHHBIX TPAaHUI] €ro MPHUIOPOAHOW 30HHL B
HACTOSIIEEe BPEMs STOT BOMPOC PEIIAETCS HA OCHOBE pasziuyHbIX noaxonoB [7, 10]. B
OCHOBE  ONpEACTCHUS  TPaHMLl  JIGKHUT  HPUHOMII ~ OOecmedeHHs  pasIu4HOU
(GYHKIIMOHAIEHOW KOM(pOPTHOCTH HACEJIeHUsI KaK TOPOJICKOTO, TaK M MPOKHBAIOIIETO B
npuropoze. OH npexycMaTpUBaeT BbIACICHUE:

— apeasa TPYJOBBIX IT0€310K U3 IIPUTOPOAOB B SIPO;

— pEeKpealMoHHOTO apeana, o00pa3yemMoro 3eMJISIMH, TNpeJHa3HAYeHHBIMA |
MCIIOJIb3YEMbIMH KUTEISIMU Spa ¥ IPUTOPOIOB [yl OPraHU3aluH OTIbIXa, TYpU3Ma,;

— (PUBKYIBTYPHO-03/I0POBUTENBHON U CIIOPTHBHOM JAEATENLHOCTH IPaKIaH;

— apeaja 3aropoJIHbIX OJJTHOCEMEUHBIX JOMOB XUTENEH sApa;

— apeana pacnpoctpanenus CHT;

— 30H MacCOBBIX KyJbTYPHO-OBITOBBIX MOE3/I0K JKUTENEH MPUTOPOTHBIX MOCEICHHUN
B SI/IPO;

— 45-MuHyTHOH MM 60-TH MUHYTHOH TPaHCIIOPTHOM JOCTYIHOCTH,

— MapmpyToOB OOIIECTBEHHOTO IPHUTOPOJHOTO TPAHCIOPTa B HAMPABICHUAX

MIPUTOPOJIBI — SAAPO;
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— TEPPUTOPHIL, OTHOCSIIHUECS K 3eMJISIM MYHHIIUIIATBHBIX 00pa30BaHMi HACCIICHHBIX
MTyHKTOB, BXOJSIINX B arJIOMEPAIHIO U JIp.

BrienenHnas ¢ yueToM MPHUBEICHHBIX BhIIIE TPEOOBAHUN K ONPENEICHUIO TPaHHMLI, a
TaK)Xe PETHOHAIBHBIX MPUPOAHBIX M aJMHHUCTPATUBHBIX OCOOCHHOCTEH TEPPUTOPHH,
IpUropoaHasl 30Ha ropojga XabapoBCKa, OXBAaTHIBACT 3allafHYI0 4acTb XabapOBCKOIO
paiiona Xa6aposckoro kpas (puc. 1), eé miomans cocrapnsger 3468,1 km? (3856,8 km? —
BMecTe ¢ ToponoM XabapoBck). Mcnonp3oBaHue NPEeUMYIIECTBEHHO aIMUHUCTPAaTHBHBIX
rpaHuL 00yCIOBICHO HEOOXOIUMOCTBIO COXPAHEHHsS «yNPaBIIEMOCTH» TEPPUTOPHEH, TO
€CTh €€ BBIIETICHHEM B IIpeJeNiax OqHOro cyopekTa PO — XabapoBcKoro kpasi, HCKITFoYast
3amajHy0 4acTb 30HBI, oTHocsuryocs k EAO. BocrouHas rpaHuma y)ke He CBs3aHa C
aAMUHUCTPATUBHOM U BbIJIEJIEHA HA OCHOBE apeajia TPAHCHOPTHOW AOCTYMHOCTU U 30HBI
HEIIEXOIHON HOCTYITHOCTH [UI OTABIXAIOIIHUX OT OCHOBHBIX aBTOJIOPOT.

Hns ananmza npupoaHoi anddepeHIHalU TEPPUTOPHH TPUTOPOTHONH 30HBI
XabapoBCKOW arioMepalndd Ha OCHOBE ONMYyONMKOBAaHHBIX H  KapTorpadHuecKux
marepuainos, nanusix /133 (Landsat-8, Sentinel-2 u ap.) B nporpammuoii cpeae ArcGIS
10.8 ObLIa co3gaHa WHBEHTApU3allMOHHAs KapTa jaHmmadros B macmrade 1: 200 000.
OCHOBHOH eqUHHUILIEH TaHAMAPTHOTO KAPTUPOBAHUS TPUHSATHI THITHI YPOUHILL.

CornacHo cxeMam JaHAmAadTHO-TeorpauuecKoro paoOHUPOBAHUSA, TEPPUTOPHS,
r. XabapoBCK W €ro NPUTOPOJOB OTHOCUTCS K AMypo-YCCypHHCKOMY OKPYTY
Cpenneamypckoii manamagpTHOH obnmactu AMypo-CaxalTuHCKOW CTpaHbl U PACIIONIOKEHA
B TpeAenax JByX JaHAMA(THBIX paidoHOB: XabapoBCKOro W XEXIHPCKOTro, 4YTO
OTIpeieTIsieT 3HAUNTENIbHBIEC Pa3nuyus B (pu3uKo-reorpadudecknx yciaopusax [12, 13].

JlanmmadTHAs CTPYKTYphl NPHUTOPOJHON 30HBI XapaKTEpU3yeTCs CIEAYIOIUMH
ocobeHHOCTSIMU. Bo-niepBhIX, ee monoxkeHne B npeaenax CpenqHeaMypckold HU3MEHHOCTH
¥ HU3KOTOpHOro xpe0Ora Xexuup omnpenesseT KOHTPACTHOCTh M BBICOKOE JaHAmadTHOE
pasHooOpasue reocucteM (58,5% TeppuTOpUM COCTaBIAIOT paBHUHHBIC JaHamadTsl, 11%
— TOpHO-TIpeAropHbIe). Bo-BTOpBIX, C 3amaja U ceBepa pPacHoIOXKEHBI KPYIHBIE PEKU
Amyp, YccypH U IpHyCTbEBasi YacTh KPYIHOTO JIEBOTO NMPUTOKAa AMypa — p. TyHrycka.
Kak cnencrBue, Tpets Teppuropu (30,5%) npuxoaurcs Ha NoiMy, BOJHYIO IIOBEPXHOCTh
peK W KpyHHOTO TNpunoiiMeHHoro o3zepa llerponasnoBckoe. TpeTbsi 0cOOEHHOCTH —
HEPAaBHOMEPHOCTh W TEepUPEPUHHOCTh  PacIpOCTPAHEHUS  JIECHBIX  MAacCHBOB
(otHOocuTenpHO T. XabapoBck). M3 oOmedt miomamu jecoB, 3aHuMaronmx 28,3%
tepputopur, 11% — OTHOCHTCS K TOPHBIM H MPEITOPHBIM, U3 OCTABIIMXCS, PABHHUHHBIX,
OoJbIas 4acTh MPUMBIKAET C CeBepa M BOCTOKa K XpebTam bonbiioit u Manbiii Xexuup,
5,6% pacnonoxeHo B MONMax MainblX peKk U MeHee 3 % JIecOB — Ha OCTAIbHOW YacTH
HU3MEHHOW DPaBHUHBI (IIPEUMYIIECTBEHHO B BOCTOYHOW uacTh). Henb3s He oTMeTHTh
TaKyl0 OCOOEHHOCTh JaHHOW Tepputopuu kKak Hamuuue aByx OOIIT denepansHOTO
YpOBHA — 3amoBeJHHKa «DBOJIBIIEXeXIMPCKUI» W 3aKa3HUKA «XEXUUPCKUN», 4YacTu
pernoHamsHOTO 3aKa3Huka «boOpoBEI», cyMMapHO 3aHUMarOmMX Iwomans 30,7%
NPUTOPOIHON 30HBI. 3aloBETHHUK IOJIHOCTBIO OXBaThIBaeT xpeber bombimoit Xexiup,
BKIIIOYasi BCE TOPHBIC T'€OCHUCTEMBbI TEPPUTOPWH, YacTh PaBHUHHBIX reocuctem (14,7%
TUIOILA/IM MCCIIEyEeMON TEPPUTOPHUH).

IIpuroponnas 30Ha XaOapoBCKa pPacIoyiokeHa B TpeAesiaX YeThIPeX IOAKIACCOB
nanmmadToB (NMOHMEHHBIC, paBHUHHbIE HHU3MEHHBIC, NIPEATOPHBIE W HU3KOTOpHBIE), 62
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TUNOB ypouuil. bonee npoOHOe AeneHHe JOKaIbHBIX I€OCHCTEM B JAaHHOM paboTe He
paccmatpuBaeTcs. [lpu BbleneHHH JIAaHTIA(QTHBIX BBIACNOB YYHTBIBAICS M XapakTep
AQHTPOIIOTCHHOM MESTEJBHOCTH, a TAKXKE M CBA3aHHA C HUM CTENEHb M3MEHCHHOCTU
TIPUPOIHBIX T€OCUCTEM.

134”::0'0'8 135"l0'0'B 135"3.0‘0'3

Xabaposcknii kpaif

48°40'0"C

48°20'0"C

I'pannusbi:
= - Poccuiickoii ®eaepaunu
== - peruoHoB P®
[_~7-30-tu kunomeTpoBas 30Ha
[ |- 30na 60-TH MHHYTHOIi TPAHCMIOPTHOIi AOCTYTHOCTH
3eman MyHHUHNIAAbHBIX 00PA30BaAHMIL:
XN - r. Xabaposck
- CeNBCKMX MOCEeHH i
® - HaceJCHHbIC MyHKThI BXoAsmue B XabapoBCKyIO arJoMepaiuo

Puc. 1. I'panunisl npuropogHoit 30861 T. XabapoBcka.
Cocraneno aBropamu 1o [10, 11].
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Kak ObUTO OTMEUYEHO BBINIE, OCHOBHBIM (haKTOPOM NpeoOpa3oBaHus JaHIIIA(TOB
TIPUTOPOTHOM 30HBI SIBISETCS «pacroji3aHue» ropoja. Ero mpoctpaHcTBeHHOE pa3BUTHE
BJI€YET 3a COOOH CTPOWTENHCTBO HHKEHEPHO-KOMMYHHKAIIMOHHOH, TPaHCIOPTHOMH,
JopoxkHO HMH(MpacTpykTyphl. K HEraTuBHBIM (paKkTOpaM OTHOCSATCS BBICOKHE PHCKHU
BOZHUKHOBEHWUS JaHIITAPTHBIX TOXAapOB, CBA3aHHEIE C IEATEIHHOCTHIO YEIIOBEKa (ITajibl,
HECAaHKIIMOHUPOBAaHHBIE MECTa OTHAbIXa), (OopMHpOBaHWE CBAJOK, POCT CTUXHHHOM
pekpeanuu. OTpakxeHUEM CIIOKHUBIICIHCS CUTYallUH CIY>KUT COBPEMEHHOE MCIOJIb30BaHUE
3eMelb, IPEICTABICHHOE Ha PUCYHKE 2.
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Puc. 2. AHTponoreHHo-npeoOpa3oBaHHbIe 3eMJIIH IPUTOPOIHOM 30HHI T. XabapoBcKa:
1 — cenuTeOHO-NIPOMBIIIUICHHBIC 30HBI, 2 — Jla4d M KOTTEDKHBIC IOCENKH, 3 —
MEJIMOPATUBHBIE CHUCTEMBI, HE HCHOJb3YyEMbIE B CEIbCKOM XO03diicTBe, 4 —
CEJIbCKOXO3SMCTBEHHBIE YTOMbA, 5 — IMIOCTAaHTPOIOTEHHBIC JIYyTOBO-KyCTAPHUKOBBIC

COOGHICCTB& C MCJIKOJIMCTBEHHO-UIUPOKOJIMNCTBEHHBIM PCAKOJICCHEM.
CocraBieHO aBTOpaMHu.
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OOpamiaer Ha ce0s BHMMaHHE, 4YTO pacHpesielicHHe NpPeoOpa3OBaHHBIX 3EMEIlb
OTHOCHUTEIIBHO BBIJICJICHHBIX IOJKIACCOB JIaHAMIAPTOB HepaBHOMepHoe. Haumenbmas
CTEeHb OCBOCHHOCTM XapaKTepHa Ul JAHAWA(TOB HHU3KOTOPHH M HPEAropuii,
nockoibky otHocutcsi k aByM OOIIT ¢denepanbHOro M pernoHaIbHOTO YpPOBHEI.
Xo3siicTBeHHAs! EATEIBHOCTh B MOWMAaxX PEK TaK K€ CHJIBHO JIMMUTHPOBAHA, MPUYEM
OrpaHUYCHHS CBSI3aHbI HE TOJIBKO C 3alPeTaMy 1 HOPMAaTHBAaMHU, HO U OOJIBIIUMHU BHYTPH-
U MEXKIOIOBBIMU KOJICOAHMSIMHU YPOBHS peKH AMyp, NPUBOASIIME K 3aTOIMJICHUIO
OOIIMPHBIX TeppuTOpUil. B pe3ynprare MakcHMalibHash CTENEHb NPeoOpa3oBaHMs
XapakTepHa Ul JaHIma(TOB HU3MEHHBIX MOJIOTO-XOJMHCTBIX PaBHUH JEIFOBUATIBHO-
npostoBuanbHoro (25,3% TeppuTOpuu) U 0COOEHHO aJLTIOBHalbHOTO (56,2) reHesmca
(puc. 2, Tabmn. 1).

Tabmuua 1.
Jonst aHTpoInoreHHO-peo0pa30BaHHBIX 3eMENb B JIaHAMIA(TaX IPUTOPOTHON
30HbI I'. XabapoBcKa, % oT obmeil miomaau

Moaxnace AHTPONIOreHHO-NPeo0pa3oBaHHbIE 3eMJIH
JanamagToB 1* 2 3 4 5 BCETO, @3
2 =
% oT < Z3 E
- = o = E =
obweit | o 5 9 = =
SEE &%
X © é = o
E o
= E
HuskoropHsie 0,03 - - - - 0,03 0,28 10,36 10,39
[pearopHsie - - - - - - - 0,60 0,60
Husmennsle
PaBHUHBL:

annosuanvrole | 2,08 166 | 761 | 264 | 1,03 | 15,01 51,05 14,39 29,40
0en08UaIbHO-

npOJIOSUATIbH

bie 1,28 | 0,98 | 1,21 | 0,10 | 0,09 3,67 16,22 18,95 22,62

[ToiimeHHBIE:

KDYNHbIX PEK 0,09 0,03 | 0,03 | 0,28 - 0,42 7,45 5,21 5,63

MAIbIX peK 0,05 | 0,02 | 0,48 | 0,15 - 0,70 3,28 20,79 21,49
AKBaTOPHSI - - - - - - - 9,87 9,87

Wroro | 353 | 2,69 | 9,33 | 3,16 | 1,12 | 19,83 | 19,83 80,17 100,0
* — KaTeropuy aHTPOIIOTeHHO-TIPEOOPA30BAHHBIX 3€MEIb CM. pHC. 1.
CocraBieHO aBTOpaMH.

JIOTIOMHUTENBHO Ui OLEHKH JMHAMHMKHU 3eMejlb MCIIOIb30BaHbl JaHHbIE Sentinel-2
10m Land Use/Land Cover [3] u Global Forest Change (GFC) [4]. AHanu3 JaHHBIX 110
notepsM Jieca 3a 2000-2022 rr. Ha ocHoBe MaTepuaioB GFC mokaszain, uro 3a 22 roga oHK
coctapumu 12,62 km?, uiu 0,33% OT TeppUTOPUM TIPUTOPOIHOM 30HBI. 32 ITOT %Ke MEPHO
BOCCTaHOBJIEHHE JIECHOW PACTUTEILHOCTU IPOM3OILIO Ha Tepputopuu B 3,03 KM?
(0,078%).
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[Tpu stom mo nanubiM Sentinel-2 10m Land Use/Land Cover oOmas miomans
JIECHBIX 3€MENlb YBEIMYMBACTCS, YTO OOBACHSAETCS BOCCTAHOBIIEHHEM JPEBECHOU
pactutensHocTn  (103,7 kM%) Ha HEHWCIIONB3YEMBIX MEJIHOPATHBHBIX CHCTEMAX U
CEIIbCKOXO3SIMCTBEHHBIX ~ YTOAbSIX, a Takke Ha TOCTAaHTPONOTEeHHBIX IyCTOIIAX.
OOHOBPEMEHHO, 3TH 3€MJIH BBICTYIAIOT OCHOBHBIM HCTOYHUKOM MPUPAIICHHS CETUTEOHO-
MPOMBILIUICHHBIX TeppuTopuit. Ilotepu neca, 3aduxcupoBanHbie aanHbiMH GFC B
nocneaaue ronabl (2010-2023), cBsA3aHBI CO CTPOUTEILCTBOM aBTOCTPAIbl «00XOJ
XabapoBcKay, 3aTPOHYBLINM TEPPUTOPHH JIECHBIX 3€MeIb Ha I0T€ IPUTOPOJHOM 30HbI.

Bricokue mokazaTenu aHTPOTIOTEHHON OCBOEHHOCTH JaHIMIA(DTOB B COBOKYITHOCTH C
AKTUBHBIM SKOHOMUYECKHM OCBOCHHEM TEPPHUTOPHH JAENAIOT aKTyaJbHBIM OIpeAceHHE
NPUOPUTETOB HCIOJB30BaHUS OTACIBHBIX JIAaHAMA(PTOB M OLEHKY HX 9KOJIOro-
(yHKIIMOHATBHOM 3HAYNMOCTH, KaK KPUTEPHsI TOMMYCTUMOCTH OCBOCHUSI.

Bormpocsr BbisiBiIeHHS (HYHKIIMOHAIBHON 3HAYUMOCTH OBLTH PACCMOTPEHBI B XO7e
NpOBeIeHHS JaHAMAPTHO-IKOJOTHUECKOT0 30HUPOBAHUS KPYITHBIX TPUPOIHBIX OOBEKTOB
— Cpenneamypckoit Hm3meHHoctn U CeBepHoro Cuxord>-Anmas [14, 15]. Ha ocHoBe
PETHOHABHBIX KJIacCUpUKAIil QYHKINH, MPEX/E BCETOo, JIECHBIX 3KocucTeM [16, 17],
OBLIM BBIJICJICHBI TPU OCHOBHBIC TPYIIBL: CPEA000pas3yIolIne, pecypcoodpasyinue,
CpeZI0BOCCTaHABIHMBAIONINE. Y POBEHb 3HAYMMOCTH (DYHKIUH OTpakaeT poiib B CHUCTEME
PaHKHPOBAHUS: PETHOHANBHBIA — JJII TEOCHCTEM BBICOKOTO HEPApXUYECKOTO paHTa
(manmmadTHRIA paioH W 00JIACTh), JIOKAJIBHBIM — JUISI KOHKPETHBIX T€OCHCTEM
(MECTHOCTb, ypOUHIIIE).

CpenooOpasytomue  (QYHKIMA ~ PAcCMaTPHUBAIOTCA KaK  MPUOPUTETHBIC LIS
COXpaHEHUs TEOCHCTEM, TOIJNCPKaHUs BHYTPH- U MEXKIaHAMAPTHBIX cBsa3eid. K HuM
OTHOCSTCSI TOYBO-, BOJO-, aTMocepo-, OHUOTOOXPaHHBIC, CTOKO(POPMUPYIOIIHE,
BOJIOPETYIUPYIOIIHE, 3pO3nOHHOCTabMIM3npytomue. Bee GyHKuMuM B paBHOW CTeNeHH
BaXHBI M TTIO3TOMY B T€X CIIy4asx, KOTJIa TPYIHO OT/aBaTh MPEAIIOYTEHHE TOW MIIH HHOMN
(YHKIMHM, OHM 4acTO O0O03HAYaroTCS OOIIUM TOHSATHEM — «IAHAMA(TOOOPA3YIOIIHEY.
OpHako Aisl psila TEOCHCTEM 3a4acTyl0 He0OXOAWMO BBIAETHTH 0OCO00 3HAaYMMBIE,
JIOMHHUPYIOIINE B 3aBHCAMOCTH OT TIOJOXEHHS B pelbede, COUeTaHUS PaCTUTEIbHBIX
dopmarmii u T.4. (HanpuMmep, Ipo3uoHHOCTAOWIII3Hpyomue). [1o crerneHn n3MeHeHHOCTH
BBIJICJIEHO TPH TPYIIILI TEOCUCTEM: YCIOBHO HEM3MEHEHHBIE U CTa00M3MEeHeHHbIE, cllabo-
U CpeaHeM3MEHEeHHble (C TPOW3BOJHBIMH  PACTHTEIBHBIMH  COOOIIecTBaMu) U
CHJIPHOM3MEHEHHBIE (aHTPOIIOT€HHO-TEXHOT€HHBIE, TEXHOTECHHBIE).

OKOJOTHYECKH 3HaYMMble JaHImAadTel (MPUPOJAHOW U  COLUUAIBHO-IKOJIOTO-
9KOHOMHYECKOH 3HAUYMMOCTH) BBIJCISIOTCS IO COBOKYIHOCTH (akTopoB. B rpymnmy
MIPUPOTHOW 3HAYMMOCTH BXOJAT: 1) maHmmadThl Kak MPUPOIHBIE ATAJIOHHI (THUITHYHBIE,
PENUKTOBbIC, YHUKAIbHBIC) (KaTeropHs «CoXpaHeHHe JaHAMAa(THOrO pa3HooOpasus»); 2)
naHma@Tel, Ui KOTOPBIX XapaKTepHO HalWYhe BBICOKO3HAUYMMBIX OHOTONOB
(«coxpaneHne Oumopa3zHOOOpasus»); 3) BBICOKO VYSI3BUMBIE K aHTPOIIOTEHHOMY
BO3JICMICTBHIO, BBIJENSIEMbIE 110 COBOKYITHOCTH pPa3pyIIAIONNX H IJUMUTHPYIOIINX
NPUPOJHBIX H AHTPOIIOTCHHBIX (PaKTOpOB («BBICOKO YS3BHMBIE»). [ eocucTeMBbl,
BBIJICJICHHBIE IO  KPUTEPHSIM  COLHAJIBbHO-3KOJIOTO-3KOHOMHUYECKOH  3HAUYMMOCTH,
XapakTepu3yloTcsl HauuuueM 1) OOBEKTOB MNPHUPOAHO-KYJIBTYPHOTO M KYJIBTYPHOTO
Hacyeaus (KaTeropus «KyJbTypHbIC JaHAIIAPTH); 2) KOMIOHEHTOB, MPEICTABISIOMINX
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PECYPCHYIO IIEHHOCTH (PECYPCHON 3HAYMMOCTH); 3) HauOOJee OCTPBIX IKOJIOTUYCCKHUX
CUTyallUH AaHTPOIOI€HHOIO IIPOHUCXOXKICHUS MJsl CUIbHOM3MEHEHHBIX JIaHAMA()TOB)
(’xonormdecku HeOmaronpusaTHeie) [14]. PermaMmenramus pekiuma MOXKET OBITh BBI3BaHA
pPa3NIMYHBIMU, 3a4acTyl0 TIPOTUBOIOJIOKHBIMH TPUYMHAMU: OT HEOOXOIUMOCTH
COXpAHEHHsl HEHAPYIICHHbIX I'€OCHUCTEM A0 IOJIHOTO WJIM YAaCTMYHOI'O BOCCTAHOBIICHMS
JeTpaTupoBaHHBIX  JIaHmmapToB. B  jmanamagTHOM  IIaHMPOBAaHMHM  Hambolee
9KOJIOTHUECKH 3HAYUMbIC JaHAMAQTHl SBIAIOTCS Y3JIOBBIMU DIIEMEHTAMH KapKacoB
JIOKaJBLHOTO M PErHOHATBHOTO YpoBHEi [18].

AHanu3 (QyHKIMOHAJIBHON POJNM NPUPOIAHBIX T'E€OCHCTEM OCHOBBIBAJICS Ha yuyeTe
CIEAYIOMHNX (HaKTOPOB:

— COXpaHEHHsI YCJIOBHO HEHapyIIEHHBIX MU CIa0OM3MEHEHHBIX T'€OCHCTEM IO
nepudepun MPUTOpPOTHOI 30HHI (puc. 3);

— BBICOKOH cpenooOpasyromeii 3HaYMMOCTH psfia T€OCUCTEM (Ha YPOBHE HE HIDKE
PETHOHAILHOTO), CBS3aHHOM C MX TOJOKEHHUEM B MOWME TPaHCTPAaHUYHON peKr AMYp U
xpebta bonpmoit Xexmmp;

— TEPPUTOPHUN MaKCUMAILHOTO OHMOpa3Hoo0pasus B Kpae;

— HMCTOPHKO-KYJIBTYPHBIMH YCJIOBUSIMH, ONpPEACTUBIIUMH pa3BuTHe [lpmamypbs u
tora JlaneHero BocToka B 11€510M;

— IPUTrPAHUYHBIM TIOJIOKEHUEM.

[ mpuropoAHOW 30HBI BBIICICHO YETHIPE KATETOPHUM TE€OCHCTEM (IO CTENeHH
W3MEHEHHOCTH M YPOBHSM 3HAYUMOCTH cpenoolpasyromux (yHKOMK), Kaxpaas u3
KOTOPBIX 00BENNHAET HECKOJIBKO TPyl TaHAmAPTOB (Tabu. 2). YCIOBHO HEM3MEHEHHEIE
U CcJIa00M3MEHEHHBIE T€OCUCTEMBl 3aHMMAIOT miomanb 38,9 %, u3 HuX ¢ QyHKOUAMU
pernoHanpHOW 3HaYMMOCTH — 28,6 %. i 3TOH TpymIbl reocUCTeM MPHOPUTETHBIMU
ABJISIIOTCA cpenoodpasyronme GyHkun. Hanbonee n3MeHeHHbIE T€OCUCTEMEBI (YeTBEpTast
KaTeropusi IeOCHCTEM) HYXKIAIOTCI B TMOAJCPKAHUM OSKOJOTMUYECKHX (QYHKIMHA (B
3aBUCUMOCTH OT BHJAa M CTENEHH XO3SIMCTBEHHOTO OCBOCHHS) W BOCCTaHOBICHHU
HapyLIEHHOU Cpeapl.

IlepBble ABe TPYHIBI OTHOCATCS K YCJIOBHO KOPEHHBIM M CIa0OHApyLIEHHBIM
reocrucTeMam, BBIIOJIHSIOUIMM BaKHEHIINe cpegoodpasyone GyHKIUNH PErnOHAIBHOTO
YPOBHS, YTO YacCTHYHO NoATBepkaeHo Hamuuumem nByx OOIIT, Bkirodas 3armoBeHHK.
Croja BXOASAT JIECHBIE T'€OCHCTEMBbl HU3KOTOPHOTO XpebTa XeXUUp M BO3BBIIICHHBIX
PaBHMH (TacKHbIE U XBOWHO-IIMPOKOIUCTBEHHBIE) (9,8% MIIomaayn NpuropoJHOi 30HbI),
NoWMeHHbIe JNaHAMAadTEl p. AMyp, €ro KpymHEHIIUX NMPUTOKOB Yccypu U p. TyHrycku
(19,9%) (tabm. 2, puc. 2). biu3ocTs MOTOKEHUS K T. Xa0apOBCK C BBICOKMMH PHUCKAMH
AQHTPOIIOTEHHOT'O Mpecca, MPEABSIBIAET 0CoOble TPeOOBaHMS K IMOJACPKaHMIO CTaTyca
3al0BEIHUKA U 3aKa3HHUKa «Xexuupckuil». HecMoTpst Ha TO, 4TO 3TH IPyMNIIBI T€OCUCTEM
yactuuHo BxomaT B coctaB OOIIT, HeoOxoamMo ocyliecTBICHUE JaHAMAQTHOTO
IUTAHUPOBAHUS JIOKAJIBHOTO YPOBHS ¢ YOPMHUPOBAHUEM COOTBETCTBYIOLIETO JIaHAAPTHO-
HKOJIOTMYECKOI0 Kapkaca B paMKax ropoja (FOpOACKHX pailoHOB), a TakXke TEPPUTOPUI
CEJIbCKUX TIOCETICHUM.

Baxwneiimeli cpegodopMupylomeil CHCTEMOH PErnoHaNbHOTO YPOBHS, YaCTHYHO
BXOJSIIEH B NMPUTOPOJHYIO 30HY XaOapoBcka, SIBJISIETCS NMOWMEHHBIH KOMIUIEKC PEKH
AMyp 1 BHaJaroNmXx B HETO PEK, YPOUHINA CKIIOHOB XpeOTOB, OTHOCSIINXCS K OeperoBoit
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30H¢ AMypa, OOJOTHBIE KOMIUICKCHI, BBIMOJIHSIONIME BOJOPETYIUPYIONIYIO |
nanamadroodpasyromryo poss [19, 20]. C Amypom cBsizaHbl reoMOP(HOTOTHIECKHE U
THAPOJIOTHYECKHE  TPOIECChl, BO MHOTOM  OMNpeNessiomue  (GyHKIMOHUPOBAHHUE
reO0CUCTEM, HCCIEYeMON MPUTOPOIHON 30HBI. DTO, B MEPBYIO OYEPE/b, HABOJAHCHHUS H
MOATOIUICHUsI B MpeleiaXx IOHMBI 03€PHO-aKKyMYJSITUBHOH pPaBHHHBI, MOHMEHHBIC
poriecchl OOKOBOM peuHoi apo3uu [21].

134°30'0"B 135°0'0"B 135°30'0"B
1 1 1

I
DI
[ )
I
3
14
IIIL.
s
o
17
I8
IV.
9
10

48°40'0"C
1

48°20'0"C

Puc. 3. ®yHKINOHATBEHO-7KOJIOTHYECKH 3HAYUMBIE T€OCUCTEMBI IIPUTOPOAHON 30HBI
r. XabapoBcka. Y clIoBHbIE 0003HAYEHUS — CM. TaOIuIy 2.
CocTaBiieHO aBTOpaMH.

[oiiMeHHBII KOMIUIEKC PeKH AMYp TakXe Hy>KHO paccMaTpuBaTh C y4ETOM YCIOBHH
(hopMHUpOBaHUs KYJIBTYpHOTO HACIEMS KOPEHHBIX MaJIOYHCIIEHHBIX Hapo10B [Tpuamypbs,
KaK UCTOPHUKO-KYJIBTYpHBIN (hakTop ocBoeHus [Ipuamypbs pycckumu. [IpuropomHas 30Ha
XabapoBcKa SBISAETCSI MECTOM JIOKAIM3ALMH [TOUISKALINX BOCCTAHOBICHHUIO KYJIBTYPHBIX
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JMaHAmAaPTOB KaK OMOPHBIX 3BEHHEB B KYJILTYPHO-IPUPOTHOM Kapkace [Ipuamypns [22].
Takum oOpa3zoMm, moiMeHHbIE JaHMMA(QTEl AMypa W €ro NPUTOKOB HMMEIOT CaMble
BBICOKHE MTOKA3aTENN 3KOJIOTHICCKOW 3HAUMMOCTH B PETHOHE.
Tabnuna 2.
OYHKIIHOHATEHO-9KOJIOTHIECKAs 3HAYUMOCTh T€OCHUCTEM TIPUTOPOTHON 30HBI
r. XabapoBcka

Ne I'eocHcTeMBI H KATETOPHH KOJOTHYECKH 3HAYNMBIX Jons muomanu
aanamadros (I3JI) reocucrem, %
oT B OOIIT
o01eit (B T.4.
IUIOIA- | 3amoBe/-
o HUK)
1 2 3 4

|. Hem3meHeHHbIE U cJ1a00M3MeHEHHBIE € IKOJIOTHYeCKHMHU QYHKIMAMHI PErHOHAIBLHOTO
YPOBHsI

1 | T'opHO-Tac)kHBIE H TOpPHO-JECHBIE (C KaMEHHOOepe3HSKaMHU 7,8 91,0
BBICOKOTOPHBIMH, €JIOBO-TIMXTOBBIMH, KEeIIPOBO-CIIOBBIMH, (64,0)
KEIPOBO-IIINPOKOJIMCTBEHHBIMH JIECAMH) C BBICOKUM CpElo- U
CTOKO(DOPMHPYIOIIUM MOTEHIUAIIOM, BBICOKHM

ouopazHooOpasmem. OI3JI: 1. THmU4YHBIE, 2. COXPAHSIOIINEC
OuopazHoobpasue, 3. BRICOKO ysI3BUMBIE.

2 | JIyroBo-0070THBIE, KYCTAPHUKOBO-TYTOBO-00JIOTHBIC KOMILICKCHI 20,8 0,4 (0,2)
(¢ MBOBO-KYCTapHHKOBBIMH COOOIIIECTBAMHU, YUACTKAMU CYXUX H
3a00JIOUEHHBIX JIYTOB, TPaBsSHBIX OOJOT) CHIILHOPA3BETBICHHOMN
MHOTOpYKaBHOM HOHMBI p. AMyp BBICOKOIl cpenooOpasyromie,
BOJIOpETYNUpYIOIIEH, KyabTypHOW 3Haummoctu. OI3J: 1.
Tunuunsle, 2. Coxpanstomue 6uopasHoobpasue, 4. C onacHbIMH
npouieccamu; 6. C yHUKaJIbHBIME pecypcami; 7. KynbTypHBIe.

I1. Hem3ameHeHHbIE U cJIa00H3MeHEHHBIE € IKOJIOTHYECKIMHU (PYHKIUSIMHU JOKAIBHOTO H
PernoHaJIBLHOIO0 YPOBHS
3 | Jleco-0oioTHEIE, JIECO-ITyTOBO-00JIOTHBIE KOMIUIEKCHI (c 51 25,8 (6,5)
JMCTBEHHUYHBIMH MapsiMH C()arHOBBIMH W 3€JICHOMOIIHBIMH;
charHoBBIMH M TpPaBSHBIMH OOJOTAaMH M 3a00JIOUYCHHBIMHU
JIyraMu; pPeloYHBIMHU JIecaMu M3 ay0a, 6epe3bl IIOCKOINCTHOH 1
JaypCKOH ¥ Pa3HOTPABHO-BEHHUKOBBIMH JIyI'aMH; JIMCTBECHHBIM
PEAKONeCheM C OCHHOM, AyOOM) BBICOKOH CpenooOpasyromiei,
BOJIOPETYJIHPYIOLLIEH u BOJIOOXPaHOM, OMOCTaITMOHHOM
3HAYUMOCTH; OO0ECTIeYMBAIONUE BBICOKOE OHMOpa3zHOOOpasue.
33JI: 1. Tunmnunsle; 2. Coxpansromue OnopasHooOpasue.

4 | [loiim Mambix pek W o3ep (C  MIMPOKOJMCTBEHHO- 5,2 35,3
MEIKOJIUCTBEHHBIMH,  JIMCTBEHHHYHBIMH,  MEJKOJIMCTBEHHO- (5)
JMUCTBEHHHYHBIMH  JIECAaMH,  NPUPYCIOBBIMH  WBHSKaMH,

BEWHHUKOBBIMH, BEMHHUKOBO-OCOKOBBIMH €  BEHHHKOBO-

Pa3HOTPAaBHBIMH JIyTaMH, TPaBSIHBIMH OOJOTaMH) BBICOKOM
cpemooOpa3yromieil, BOJOPETYNHPYIOMIEH ©  BOJOOXPaHOH,
ouoctanuoHHo¥  3Hauumoctu. O3JI: 1. Tumuusele; 2.
Coxpansitonre 6nopazHoobpasue; 3. BRICOKO ys3BUMBIE.

78



COBPEMEHHOE COCTOSIHHE 1 S5KOJIOTUYECKAS 3HAYMMOCTD
JJAHAITA®TOB ITPUT'OPOJHOU 30HBI 'OPOJJA XAFAPOBCKA

[Tponomxenue Tadnuirk 2.

1

| 2

3

4

I11. Cna6o- u cpeqHen3MeHeHHbIE C IKOJIOTMYeCKUMHU (PYHKIUSIMHU JTOKAJIBHOTO
YPOBHSI YACTHYHO HAPYIIEHHBIMH

5

JlecHple W J€cO-IyroBble (C €I0BO-TMCTBEHHUYHBIMH, €JI0BO-
JIMCTBEHHUYHO-0e100epEe30BbIMH, JIICTBEHHBIMH CMELIAHHBIMH C
pasHoU Joneit yyacTus Oepe3bl KEATOH U MIOCKOIUCTHOMN, OCUHOM
Jlecamy; IyOOBO-IITUPOKOINCTBEHHBIMHU KYCTapHHMKOBO-
Pa3HOTPaBHBIMU JiecaMn) c BBICOKUM cpeno- u
CTOKO(OPMHPYIOITIM MOTEHLIUAJIOM, BBICOKUM
6uopazHoobOpasmem, OwoctammonHsle. J3JI: 1. Tummuneie; 2.
Coxpanstomire 6nopazHoodpasue

6,9

86,2
(43,1)

JlecHbIe [UTUTEILHONIPOU3BOIHBIC (C TyOHAKAMHU NIPH YYacTHH
Oepe3bl JaypCKOH U MIIOCKOIMCTHOM, JINCTBEHHUIIBI, C BIAYKHBIMU
CBIPBIMH BEHHUKOBO-OCOKOBBIMHE JIyTaMH; PEIOYHBIMU TyOHSKAMHU
KyCTapHHKOBO-Pa3HOTPABHBIMU) OMOCTAIIMOHHON 3HAYUMOCTH, C
LIEHHBIMU pacTUTeNbHBIME pecypcamu. I3JI: 2. Coxpansromue
O6uopaszHoobOpasue.

16,1

50,8
(17)

Jlecnsle KOPOTKOIIPOU3BOIHbBIE MEJIKOJIUCTBEHHBIE (c
0e7100epe30BO-0CHHOBO-TUCTBCHHUYHBIMH, JINICTBEHHUYHO-
6e100epe30B0-0CHHOBBIMU; 0emoOepe30BO-0CHHOBEIMH u
OCHHOBBIE KYCTapHHUKOBO-TPaBSHBIMU JIeCaMHu)
HU3KONPOMYKTHBHEIE, OuocTanmmoHHeie O3JI: 2. coxpaHsrouue
O6ropazHooOpasue.

7,1

67,3
(17.9)

PenxonecHO-KycTapHUKOBBIC coo01ecTna, MOJIO/IbIe
MEIIKOJICTBEHHBIE Jieca Ha Tapsax (c Oepe3oil IUIOCKOIHCTHOH,
OCHHOI Ha MecTe Tapei, HHorAa ¢ (pparMeHTaMu COXPaHMBIIErOCs
JIpEBOCTOSI) M  CHUJIBHOM3MEHEHHBIX  TEppUTOpUsAX  (JIyroBO-
MOJIBIHHO-KYCTapHUKOBBIE ~ C  peAMHamMu  1y0a, 6epessl
HHOCKOHI/ICTHOI‘/II, OCHHBI, I/IBBI), HC HCIIOJIB3YyEMbIC MEJIMOPATUBHBIC
cuctembl. D3JI: 2. Coxpansrorne OuopazHoobpasue; 4. C
9KOJIOTHYECKUMH MTPOOIeMaMHU.

5,6

14,3
@3.7)

V.

CuiibHOM3MEHEeHHbIe ¢ IKOJIOTMYeCKUMHU (PYHKIUSIMU PeTHOHAJIBHOTO 1
JIOKAJIbHOT'0 YPOBHsI (Pa3HOM CTeNeHU HAPYIIEHHOCTH)

9

[Manrau, ceHOKOCH! M MacTONINA — C €CTECTBEHHBIM U
HCKYCCTBEHHBIM noazepxkanueM miogopoaus. I3J1. 4. C
OMacHBIMH nponeccaMu; 6. C yHUKaJIBHBIMU peCypcaMu.

9,3

1,6 (0)

=

TeXHOFeHHI)Ie, UHTCHCUBHO OCBOCHHBIC (HOI[ CEINTEOHBIMU U
MIPOMBINUICHHBIMA 30HAMHU, Ta4YHbIMH Y4aCTKaMHU, KOTTCI[)KaMI/I).
33J1. 5. C sxonornueckumu mpobiaemamu; 7. KynsTypHsie
JaHmadThI.

6,2

58
(0.2)

Htoro

100

30,7
(12,9)

CocraBieHO aBTOpaMHU.

Crnenmyromast TpyIma MpeACTaBlIeHAa TE€OCHCTEMaMU TEPPUTOPUNA SKCTEHCHUBHOTO
WCIIOJIb30BaHUS, MJI1 KOTOPBIX PEKOMEHAYIOTCS PEXUMBbl YIYUIICHHS COCTOSHUS,
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MOJJICpXKAaHMSI W COXPaHEHHs PECYpPCHOTO TOTEHIMAla YW CPEIOBOCCTAHOBICHHS Ha
wrommany 35,7%. Crona BXOJAT JIECHBIE TEOCUCTEMBI IPEATOpUid M BO3BBIIIICHHBIX PABHUH
C BBICOKHM CpEIO- M CTOKO(GOPMUPYIOUIMM MOTCHIMANoM, Ouocrannonusie (14,8%);
JHMCTBEHHUYHBIC MapH, TpaBsiHbIe 00JI0Ta M JIyra cpepoodpasyromieii 3Haunmoctu (3,5%)
U nOp. Ora Tpynma TEOoCHCTeM TIOABEpraeTcs 3HAYMUTENBHOMY pPEeKpearmoHHOMY
BO3MICHCTBHIO (Ha TEPPUTOPHSIX BHE 3aIIOBETHHUKA) U TTOYKApaM.

YerBepTas rpynmna BKIIOYACT T€OCUCTEMBl TEPPUTOPUN WHTCHCHUBHOTO OCBOCHUS,
(yHKIIMOHABHAS POJIb KOTOPHIX B 3HAYMTEIBHOW CTEIEHU CBsA3aHA C HCKYCCTBEHHBIM
BOCCTaHOBJICHHEM M TOJEPKaHUEM COCTOSsTHHA NaHmmadtoB. VX 1ons B MPUTrOpOIHON
3oHe — 15,5 %. U3 vHux moutu 3,5% mnpuxoautrcs Ha TEXHOTCHHBIE M TEXHOTCHHO-
anTponorennsie. [lonnepxanue GyHKIHA CBI3aHO C YIPABICHUEM UX COCTOSTHUCM.

3AK/IIOYEHUE

Takum obOpazom, cnenmduka (HU3UKO-TEOTPAPUIESCKOTO IMOJIOKEHUS MPUTOPOTHOM
30HBI XabapoBCKOW ariomepanuu (HaJW4yhe KPYIHBIX MONMEHHBIX ydacTkoB, OOIIT
denepanbHOrO YpPOBHS W [Ip.) OMNpeleNseT MIHMPOKUH CHEKTp MPEACTaBICHHOCTH
naHqadTOB BBICOKOH 3KOJIOTMYECKOM 3HAYMMOCTH. DTO HAKJIaIblBaeT T€ WM HHBIC
OTpaHWYEHMsI Ha BOBIIEYCHHE UX B XO3SWCTBEHHBIH O00OPOT, a BO3MOXHOCTH
9KCTEHCUBHOTO YBEIMUCHHS HCIIOJIb3yEMBIX 3eMeJb B 3HAUUTENILHONW Mepe ncuepransl. B
KadecTBE pe3epBHOro (oHAA Ui MOCIEAYIOIIEr0 OCBOEHHS MOTYT OBITH PacCMOTPEHBI
naHmuadTel, 3aHATHIE MEJKOJMCTBEHHBIMHU JIECAMHU, PEIAKOJIECHO-KYCTAPHUKOBBIMH U
JYTOBO-KyCTapHUKOBBEIME coobmiectBamu BHE 3eMenib OOIIT — B COBOKYMHOCTH OKOJIO
3% OT miomanu NPUTOPOAHOW 30HBI. JlanpHeiee yBenMUEHHE CEIUTEOHBIX U
NPOMBIIIJIEHHBIX 3€MEJIb MOXXET OCYIIECTBIISTHCS, IMPEXKIEC BCEro, 3a CYET HHBIX
KaTEeropuil aHTPONOreHHO-NIPe0OPa30BaHHBIX 3eMejb, YTO M HAOIIONAETCsl B HACTOSIIEE
BpEMSI.

Y4uThIBask aKTYaJIbHOCTh PACCMATPHUBAEMOI MPOOJIEMBI, KaK B TEOPETHUECKOM, TaK U
NPaKTUYECKOM TUIaHe, HeOOXO MBI JanbHelne uccienopanus. OHu OyayT HapaBICHbI
Ha JIeTaNbHBI aHanmu3 (aKTOPOB MPHPOAHOTO W AHTPOIIOTEHHOTO NpeoOpa3oBaHUs
reocUCTeM  HPUTOPOJHOM  30HBI, OLEHKY COBPEMEHHOIO U  MNEPCHEKTHBHOIO
WCIIOJIb30BaHMS 3TOW TEPPUTOPUH B PEKPEALMOHHBIX LEJSX, MPOBEIEHHE 3KOJIOro-
(YHKIIMOHAILHOTO 30HHPOBaHMS TEPPUTOPHH, OOOCHOBaHME W  pa3paboTKy o€
9KOJIOTMYECKOr0 KapKaca.
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CURRENT STATE AND ECOLOGICAL SIGNIFICANCE OF THE
LANDSCAPES OF THE SUBURBAN ZONE OF KHABAROVSK CITY

Ostroukhov A. V.1, Klimina E. M.2, Mirzechanova Z. G.2

L231nstitute of Water and Ecology problems FEB RAS, Khabarovsk, Russia
E-mail: Ostran2004@mail.ru, %kliminaem@bk.ru, 3lorp@ivep.as.khb.ru

The main trends of the current economic and geopolitical situation in Russia have led to a
radical turn of the country's economy to the East. As a result, the Far Eastern cities, which
are already today centers of development, will intensively expand which cannot but affect
the ecological condition of the adjacent territory and its landscape cover. The purpose of
the work is to analyze the current state and ecological significance of landscapes of the
suburban zone of Khabarovsk, the factors of their change.

For Khabarovsk, as well as for other large cities, an extremely important aspect of
research is the need to determine the spatial boundaries of its suburban zone. Currently,
this issue is solved on the basis of the analysis of a set of factors: recreational area formed
by the lands intended and used by residents of the core and suburbs for recreation,
tourism, the area of suburban single-family homes of city residents, the area of
distribution of horticultural non-profit partnerships (dachas), zones of 45-minute or 60-
minute transport accessibility and others. The suburban zone of Khabarovsk, identified on
the basis of these parameters, as well as natural and administrative features, is 3468.1 km2
(3856.8 km2 - together with the city).

The territory of the suburban zone belongs to the Amur-Ussuri district of the Middle
Amur landscape area of the Amur-Sakhalin country and is located within two landscape
areas, which determines significant contrasts in physical and geographical conditions.
Based on the developed typology of landscapes at the level of tract types and the created
landscape map at a scale of 1: 200 000, the features of the landscape structure of the
suburban zone were revealed. Firstly, it is its contrast, which is determined by its location
within the Middle Amur Lowland and low-lying Khekhtsir Ridge. Secondly, the large
rivers Amur, Ussuri and the mouth part of the large left tributary of the Amur —
Tunguska River are located within its boundaries from the west and north. As a
consequence, one third of the territory (30.5%) falls on the floodplain, the water surface of
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the rivers and the large floodplain lake Petropavlovskoye. The third peculiarity is the
uneven and peripheral distribution of forest areas (relative to Khabarovsk). It is impossible
not to mention such a peculiarity of this territory as the presence of two federal-level
protected areas — the Bolshekhtsirsky Reserve and the Khekhtsirsky Wildlife Refuge,
part of the regional wildlife refuge “Bobrovy”, collectively occupying an area of 30.7% of
the suburban zone.

The analysis of spatial specificity of anthropogenically transformed land distribution
within geosystems reflects its extreme heterogeneity (the share of land involved in
economic turnover varies from 0.28% for the territory of low mountain landscapes to 51%
of the area of lowland alluvial plains).

The use of materials from the Sentinel-2 10m Land Use/Land Cover [5] and Global Forest
Change (GFC) projects allowed us to reflect the current processes of land use change:

— negative dynamics of original forest lands with increase of total forest area due to
overgrowing of unused reclamation systems, agricultural lands, and post-anthropogenic
wastelands;

— increase in the area of residential-industrial lands on the basis of changing the status of
agricultural lands and development of abandoned lands with meadow-shrub communities.
Based on the analysis of the functional role of natural geosystems for the suburban zone
four categories of geosystems (by the degree of change and the level of significance of
environment-forming functions), combining several types of landscapes were identified.
The results show that 38.8% of geosystems are conditionally unchanged and weakly
changed, including 28.6% of those with ecological functions of regional significance. At
the same time, the most changed geosystems that need to maintain ecological functions
(depending on the type and degree of economic development) occupy an area of 15.5%.
Due to the peculiarities of the physiographic location and the specifics of the suburban
zone of Khabarovsk agglomeration (the presence of large floodplains, federal-level
protected areas), the possibilities of extensive increase in land use are largely exhausted.
At the same time, a large share of landscapes with high ecological significance has certain
restrictions on their involvement in economic turnover due to their inclusion in the
structure of protected areas of one or another rank or their location within the protection
zones of various types, primarily water and fish protection zones. Geosystems of small-
leaved forests, sparse woodland-shrub and meadow-shrub communities outside the
protected areas, which together occupy about 3% of the area of the suburban zone, can
become a reserve of land for industrial and residential development. At present, such
growth of residential and industrial lands is primarily due to various categories of
anthropogenically transformed lands.

Keywords: suburban zone, landscape assessment, ecological significance of landscapes,
Khabarovsk.
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PasButne cenmbckoro xossiictBa PecryOnmky KpslM Bo MHOTOM oOIpemenseTcsi COXpaHEHHeM IUIOJOPOIHs
nous. [loHATHA IUTONOpOAME ¥ AarpOXUMHYECKHE IIOKa3aTelH SBIAIOTCS (yHAaMEHTAJIbHOH OCHOBOM
COXpaHEHHs NPOIYKTUBHOCTh MOYB. YBEIUUCHHE MPOIYKTHBHOCTH PACTEHHEBOACTBA JODKHO 0a3MpOBaThCS
Ha MOJIepKaHUU ONTUMAIBFHOTO YPOBHSI HX arpOXUMUYECKUX MmokasaTeneil. [Ipon3BeneHbl MOHUTOPUHTOBbIE
HCCIIEeIOBaHMsI arpOXMMHUYECKUX CBOMCTB IOYB 3eMEJb CEelbCKOXO3SHCTBEHHOrO Ha3HAa4YeHHs 16 XO3sCTB
Baxumcapaiickoro paifoHa, ONpeAeNsIONMX HUX IUIOJOPOAUE: COJACpIKAHWE OPraHUYeCKOTO BEIIECTBa,
MOJBIDKHOTO (ocdopa, 0OMEHHOTO Kamus B MAaXOTHOM TOpH30HTE M PH pomn. MOuBEL. Ha ocHOBaHHMH
MOHHMTOPHHIOBBIX M3BICKAaHHH IMOCTPOEHHI Ipaduueckrue HHTEpIpEeTalul TePPUTOPHAIBLHOTO PACTIpeIeNICHUS
KJTIOYEBBIX arpOXMMHYECKHX [TOKa3aTeNleil U MPOU3BeIeHbl pacyeThl IIOYBEHHOTO IIOAOPOANSI.

Knrwwuesvie cnosa. MOHUTOPUHT, OTOOpP NPOO, OPraHUYECKOE BEMICCTBO, MOABMXKHBIA (ocdop, 0OMEHHBIH
KaJIMH, TaXOTHBIH TOPU30HT, KUCIOTHOCTB IIOYBHI, INIOAOPOIHE, 3eMJIN CENECKOXO03SIHCTBEHHOTO HAa3HAUCHNS.

BBEJEHUE

Bonpocam peryiaupoBaHus arpoXMMHYECKHX CBOMCTB II0YB, OOECHEUMBAIOILUX
CIIOCOOHOCTh TMPOU3BOJUTH YPOXKal CEIbCKOXO3SMMCTBEHHBIX PACTEHUM, U COXPAaHEHUS
MOYBEHHOTO TUIOAOPOINS, TIOCBALIEH 3HAYUTENbHBIN TUIACT 3aKOHOAATENbHON U HAYYHOH
nuTepaTypsl. B nepByro oduepens otmeruM llprka3 MuHUCTEpCTBA CETBCKOrO XO03siiCTBa
P® or 6 wmrons 2017 1. Ne 325 «OO0 yrtBepkaeHurn MeTOAMKHM pacyeTa IOKazaTels
MOYBEHHOTO TUTOAOpOoaAMs B cyObekre Poccuiickoii  ®enmeparmm» [1], Tlpukas
Muncenbxo3a Poccun ot 04.05.2010 N 150 (pen. ot 24.05.2022) «O06 yTBep:kIeHUN
Ilopsigka TOCYIapCTBEHHOrO ydeTa IIOKa3aTelell COCTOSHUS IUIONOPOAHS 3€MElb
CeIIbCKOXO03SICTBEHHOT0 Ha3HaueHUs [2].

MOHUTOPUHI arpOXMMHYECKUX IIOKa3aTelnell — CoJep)KaHue OpraHu4eCKOro
BEILIECTBA, MOABIXHOTO (ochopa, OOMEHHOTO Kajaus B MaXOTHOM Topu30HTE M PH som.
TOYBBI MPOBOAMIICSA B COOTBETCTBUU C «METOAMUYECKUMHU YKa3aHHUSIMH IO MPOBEICHHIO
KOMIUIEKCHOTO MOHHTOPHHTA IUIONOPOAMS TOYB 3€Melb CeIbCKOXO3SICTBEHHOTO
HazHauenus» [3], TOCT 58595-19 [4], TOCT 26210-91 [5], TOCT 26205-91 [6], TOCT
17.4.4.02- [7].

Pacuer mokasareneld MIOAOPOAMS HAa OCHOBAHHWU PE3YIbTATOB arpOXUMHYECKHX
noKaszaTeseil mpou3BoIUIICs coraacHo [8].
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B IIportokonax wucneITanuii arpoxummyeckoro obOcnenoBanuss OI'BY  «llentp
arpoxuMudeckoit ciyxk0b «KpeiMckuii [9] mpuBemeHB OOMIMpPHBIE CBEACHUS 10
MOKA3aTeNSIM TUIOIOPOAHS 3eMeJh CeTCKOXO03HCTBEHHOTO Ha3HadeHs Kpbima.

B monorpaguu Ceruea B.I' [10] oxapakTepr3oBaHbl OCHOBOIIOJIATAIOIINAE CBEICHUS
0 IUIOJOPOJUH II0YB, KOJUYECTBEHHBIX XapaKTEPHCTUKAX COAEP)KaHHE OPTraHUIEeCKOTO
BEIECTBA, TTOABIKHOTO (hochopa, 0OMEHHOTO Kallvs B TAXOTHOM TOPU30HTE B pH MMOYBEL.
B crartesax Cxisip C.1., Unbuna A.B., Banmun JI.H., Jlunuesa H.H. [11, 12], UntomkuHo#
O.B. [13] wu3nokeHbl COBPEMEHHBIC CBEICHHS O COJICPKAHMHM arpOXUMHUYCCKHX
nokaszatesneii B mouBax Pecyonuku Kppim.

Llens wWccnenoBaHMS: peanu3alusl OKCICPUMEHTANBHOrO OJoKa HaOJIoJeHUi
arpOXMMHUYECKHX TOKa3aTesel Al CBOEBPEMEHHOIO KOHTPOJS COXPaHEHUsS MOYBEHHOTO
TUIOAOPOIMS TyTeM IPOBEAEHUS MOHUTOPHHIOBBIX HCCIEIOBAaHWNA Ha TeppuTopuu 16
x03s11icTB baxuncapaiickoro paiioHa U pacyeTa II010pOIHsl.

MATEPHAJIBI 1 METOJAbI HCCJIIEJOBAHUA

I'moGanpHble TEHACHIIMH PA3BUTHSI arpapHOTO CEKTOpa OMNPEACISIOTCS B TEPBYIO
ouepesib 3HAYUTENBHBIM COKpAICHUEM IUIOIMAAA MUPOBBIX CEIbX03YTOIUi, CHUKECHHUEM
TUIOZ0OPOUS TIOYB M, COOTBETCTBEHHO, YCYI'yOJIEHUEM IPOJAOBOJILCTBEHHON IPOOJIEMBI.
ATpOKITUMATHYECKUE  YCIIOBHS, JUIUTEIBHBIA  OMBIT  Pa3BUTUS  arpoKyJIbTYPHI,
TeONOJUTHICCKOE MoNokeHne KpbiMa OnpenessifoT 3HAYMTENBHYIO pOJb pPErMOHA B
pPa3BUTUH €BPOA3UATCKOTO PBhIHKA MPOJOBOJLCTBUSA. B HaydyHOW JuTEepaType HMeEeTcs
MHOJKECTBO Pa3JIUYHBIX ONPEICICHUI MOHATHS IIOAOPOIHUS MOYB U €0 PACIIMPSHHOTO
Bocnpou3sBoacTBa [10]. B 9T0# cBs3M 4Ype3BhIYAWHO BaKHBIM U aKTyalbHBIM SIBJISIETCS
W3YYCHUE TEPPUTOPHAILHOTO paclpe/eicHus KIYEBBIX IMOKa3aTellel II0J0pOIus
MOYBbl — OPraHUYeCKOro BEIeCTBa, MOJABMKHOTO (Gochopa, oOMeHHOrO Kamusi, PH o,
MOYBBl KaK BAKHEHIIMX (HAKTOPOB, OMPEHCTSIIONUX pPa3BUTHE PACTCHUEBOJCTBA U
COXpaHCHHUE MIOJ0POUS TIOYB.

s hopMupoBaHus OaHKa JaHHBIX UCIIOIB30BAJIMCH CIACAYIONIHNE MaTEPUAIbL:

— JIaHHBIE O0TOOpa OOBEIMHEHHBIX MOYBEHHBIX MPOO HAa 26 CENBCKOXO3SIMCTBEHHBIX
ydacTkax 3a espanb-anperns 2024 T.;

— JaHHbIe 00pPaOOTKHU TOJIEBBIX MCCIICIOBAHMI O0BEAMHEHHBIX TTOYBCHHBIX MPOO IO
COJICP)KAHUIO OPraHMYECKOro BEIIeCTBA, MOABWKHOIO (ochopa, 0OMEHHOrO Kaius B
MaxXOTHOM TOpU30HTE U PH som. ;

— psJ OPUTMHAIBHBIX KapT, Ha OCHOBE a3’pO(OTOCHUMKOB, 0OPaOOTAHHBIX C
MOMOIIBIO ClieNraIn3upoBaHHbIX TporpamM (QGIS 3.32.2), uHcTpyMeHTapuii KOTOPBIX
MO3BOJISIET COOUPATH, XPAHUTh, 00pPabATHIBATH, MEPEIABATh H BU3YaTU3UPOBATh IAHHBIC.

MOHUTOPUHT arpOXMMHUYECKUX TOKa3aTelie MPOU3BOIUII CTPOTO B COOTBETCTBUU C
BBINIIE yKa3aHHBIMU 3aKoHoJaTedpHbIMKU akTamu [1, 2, 3], mw TOCT [4, 5, 6, 7], uro
no3BONIMJIO  cHOpMUpPOBATh 0a3y JAHHBIX, OTBEYAIONIMX TPEOOBAHHSIM TOJHOTHI,
OJTHOPOJZIHOCTH ¥ JIOCTOBEPHOCTH HHPOPMAIIUH, KOPPEKTHOCTH PACUYETOB LIOT0POTHSL.

Ot6op cMmemianHOrO 0Opasiia mpoBoIuIICs cornacHo [4, 5, 6]. OT6op 00beqMHEHHBIX
MTOYBEHHBIX TIPOO OCYIIECTBISLICS CIIOCOO0M MapuipyTHIX X010B — (W — 06pasHslif), a
TakXke METO/IOM KOHBepTa B baxurcapaiickoM paiione coriacHo [7].
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Peanuzanus MOHUTOPUHIA ArpoOXUMHYCCKHUX XapaKTCPHUCTHK II0YB — OCHOBA
COXpaHCHHUA UX IUIOA0POAUSA W IIPOBOAUTCA C LCJIBIO ONPCACICHUA CTCIICHU HACBIIICHUA
OpraHM4€CKMM BEIIECTBOM, a TaKXeE 00€eCIICYCHHOCTH OCHOBHBIMHM  3JIEMEHTAMH
MHUHCPAJIBbHOI'O IMUTAaHWUA U BOAOPOJHOI'O IMMOKA3aTCIIA.

-
¢. Ta6aunoe (ywacmox N#1,2)

.
c. llecuanoe (ynacmor Ne1,2)

L]
¢ Apomammoe

~ .
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0 7y 15 kM YcnoBHbIe 0603HAYEHHUS

L E—

= I'panuna baxuyncapaickoro paiona

Puc. 1. PacnonoxeHwne CeIbCKOXO3SIMICTBEHHBIX YYaCTKOB arpoOXUMHYECKOTO
oOcienoBaHusl Ha 3eMJISX CEIbCKOXO3SHCTBEHHOTO Ha3HaueHus baxuwncapaiickoro
paiioHa.

CocrapieHo aBTopamu.

OO0I1ee KOJMYECTBO MCCIIEyEMbIX CEIbCKOX035HCTBEHHBIX Y4acTKOB — 26 (puc. 1)
Ha mwiomagu 154,32 ra.

JInst KaXI0ro SJIEMEHTapHOrO yd4acTKa IPUMEHSUICS WHIMBHIYAJIBHBIA CII0CO0
MapHIPYTHOTO X0J1a, B 3aBUCUMOCTH OT PACTIONIOKEHUsI U TpaHul] yyacTka. OO0belMHeHHAS
npoba JUIsl AIIEMEHTapHOTO y4acTKa C IUIOIIaAbl0 He Oosee 5—6 ra cocraBisuiack U3 5
TOYEYHBIX MPOO, a Ha Oosiee KPyMHBIX 6 U Oosiee ToueuHbIx pob. Takum o6pa3om, obriee
KOJIMYECTBO TOYEUYHBIX MpoO cocraBmsier — 211 (tabm. 1), a oOmiee KOIMWYEeCTBO
00beAMHEHHBIX MPOO — 26, 9TO COOTBETCTBYET [7].

Ha maxoTHBIX moYBax TOYEYHbIE MPOOBI OTOMPANICS TPOCTEBBIM OypOM Ha ITyOHHY
0-20 cMm Ha ceHOKOCax M MAacTOMIIAX — Ha [NIyOMHY T'yMYCOBOTO TOPHU30HTa, HO HE
riryoxke 10 cM. Macca cMeIaHHOTO MOYBEHHOTO 00paslia M3MEHSUIACh B JIMANa30He OT
400 T 1o 1 xr.
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Tabmuma 1.
[Inomaap uccieayeMbIxX CeMbCKOXO03SHCTBEHHBIX YYACTKOB U KOJMYECTBO
WHANBUIYATBHBIX P00 1o 15 HaceneHHBIM myHKTaM baxumncapaiickoro paiioHa

No | HaceneHHBIH TyHKT [Inomanep, ra Konunuectso
TOYEYHBIX MPOO
1. | c. Hwxuss [onyOunka: 15 npo6 Bcero
—  yuactok Nel 3,05ra 5 npob
—  yuactok Ne2 2ra 5 npob
—  yuacTok Ne3 29ra 5 npob
2. | c. CoxonmHOE 7,7 a 7 mpo6
3. | c. 3eneHoe 1,63 ra 5 mpo6
4. | c. InoturHOE 0,68 ra 5 mpo6
5. | c. TaakoBoe: 15 mpo6 Bcero
—  yuactok Nel 0,78 ra 5 npob
—  y4actok Ne2 1,68 ra 5 mpo6
—  y4actok Ne3 1,08 ra 5 mpo6
6. | c. Kyiibopmeso: 10 mpo6
— y4actok Nel 2,28 ra 5 mpo6
—  y4actok Ne2 1,14 ra 5 mpo6
7. | c. Beicokoe 0,91 ra 5 mpo6
8. | c.Ilecuanoe: 10 mpo6 Bcero
— yuactok Nel 2,13 ra 5 mpo6
—  y4actok Ne2 0,65 ra 5 mpo6
9. | c. XonmoBka 4,58 ra 5 mpo6
10. | c. bamrranoBka 1,13 ra 5 mpo6
11. | c. Hayunsrid: 27 mpo0 Bcero
— y4actok Nel 9,1ra 10 mpo6
—  y4actok Ne2 7,4 ra 7 mpo6
—  y4actok Ne3 4,7 ra 5 mpo6
— y4actok Ned4 5,7ra 5 mpo6
12. | c. HekpacoBka 2ra 5 mpo6
13. | c. Tabaunoe: 78 mpob Bcero
— y4actok Nel 32,1 ra 32 mpoOsr
—  y4actok Ne2 46,3 ra 46 ipod
14 | c. ApomartHoe 9,2 ra 10 mpo6
15. | c. KpacHOMakckoe 10 mpo6 Bcero
— y4actok Nel 1,4ra 5 mpo6
—  y4actok Ne2 2,1ra 5 mpo6
OOmas mwiomap, ra; 154,32

CocraBieHo aBTOpaMHu.

Brimonnenne 1abopaTOpHBIX HCCIETOBAaHUNA MOYBEHHBIX 0Opa3lloB MPOBOIWIOCH B
I'bY PK «Kpemmckas ITMDO», KkoTopas pacrnonaraeT XHMHKO-aHAJIUTHYECKOH
nabopaTropueil, aKKpEeAMTOBAaHHOW B KadeCTBE WCHBITaTEJILHOW Jaboparopuu B
HAIIMOHAJBHOM cHcTeMe akkpeaurarmu mo crangapry MCOWDK 17025 (arrecrar
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akkpenutauud RA.RU.21HH93) B cooTBercTBHM € TpeOOBaHHMAMH, YCTaHOBJICHHBIMU
HOPMATHUBHO-METOIUYECKON JOKYMEHTALUEH.

Jua mouB PecnyGmmkn KpbIM MPHHSITE ONTHMAaNbHBIE 3HAYCHHUS arpOXUMHYECKHAX
nokazareneit: rymyc — 4 %; nmonBuxHbed pochop — 60 Mr P2Os/Kr mouBbr; 0OMEHHBIN
kanuit — 600 mr Ko0/kr mo4BbI; pH sow. T0uBBI — 7,0 [9]

XapakTepUCTHUKA MOYB M0 COAEPKAHNI0 OPTaHNYeCKOro BellecTBa.

ConepxaHrue OpraHMYECKOro BEIIECTBA — BECbMa CIIOXKHOTO XHMHYECKOTO
KOMITJIEKCa OMOT€HHOT0 TeHe3Hca - BKHEHIINH (akTop coXpaHEeHUs MIOAOPOAUS MOYB.
TepputopuansHOe pacTpeAeneHie WITIOCTPUpyeT puc.2. IMEeHHO 3TOT arpoXuMHUYecKuit
MOKa3arenb O0eCTeYnBaeT NOCTYMHOCTh MHUTATENbHBIX BEIUIECTB IJsl arpoKyJibTyp,
dbopMuUpyeT  OCOOCHHOCTM  BOJHOTO  OajiaHca,  BJIaroeMKOCTH  IOYB,  HUX
BOJIOYJIEP’KUBAIOIINE XapaKTePUCTUKA. MaKCHUMalbHOE COJIepyKaHHEe OPraHHYecKOro
BEIIeCTBa B IMOYBAX OTMEUYAETCS HA CEIbCKOXO3SIMCTBEHHBIX ydacTKax B . COKOIHMHOE
(12,53), c. Hayunsrii (yuactok Nel — 6,4, yuactok No2 — 8,46, yuactok Ne3 — 11,11,
yaacTok Ne4 — 6,58), c¢. KpacHomakckoe (8,36), c. 3eneHoe (6,32), c. bamranoska (5,28),
c. Breicokoe (5,13), c. Tabaunoe (ygactok Nel — 5,03, ygactok Ne2 — 4,38), c. TaakoBoe
(yuactok Nel — 4,64, No2 — 4,82). MuHMMalbHBI MOKa3aTelb COACPIKAHUS
OpPraHMYECKOro BElIECTBa B ouBax 3adukcupoBaH B ¢. KpacHomakckoe (1,88).

Takum oOpazom, B mpenenax OOCIEIOBAHHBIX CEIThCKOXO3SIMICTBEHHBIX 3€MEIh
baxuncapaiickoro palioHa mpeo0JagaroT OOJBIIMHCTBO II0YB C OYEHb BBICOKUM
COJICPIKaHUEM OPraHUYECKOTO BEIIEeCTBa, YTO COCTaBIsAeT 57,7% OT 0OILIEro KOJU4eCcTBa
UCCIIeyeMbIX ydJacTKOB. CpemHEB3BEUNICHHOE COJEp)KaHHE OIEHUBACTCI KaK OYeHb
BeICOKOE — 4,92 (%).

Benymeit  Tpuagoil  MOYBEHHOrO  IUIOAOPOAMS  HA3bIBAIOT  Ba)KHEWILNE
arpoXMMHUYECKHe MOKa3aTelln: CoJlepKaHue MoJIBMKHOTO Gocopa U OOMEHHOTO Kallus B
MaXOTHOM TOPHU30HTE U BeTHIUHY PHyoxu. TTOUBEI.

XapakTepuCcTHKA MOYB IO COAEPKAHUIO MOABHKHOTO (ocdopa.

Hanuuue A0CTaTOYHOrO KOJNHMYECTBA YCBOsIEMBIX (hOpM IOJABHXKHOTO (ocdopa B
MOYBaxX CIOCOOCTBYET IMOBBIMICHUIO YPOXKXAHHOCTH CENbCKOXO3IUCTBEHHBIX KYIBTYp Ha
(oHE KaK ONTHMH3AIMK WX YCTOWYMBOCTH K 3HAYUTEILHOMY IHMAIa30HY H3MEHEHWS
TEeMIeparyp BO3[yXa, TaK W YCKOPEHHIO CO3peBaHHUS. AOCOIIOTHO TPaBHIBHO
ykaspiBaeTcst B [11], uto B 3emmenenuu KpsiMa B KauecTBE MEPBOTO OTPAHUYHMBAIOIIETO
¢dakTopa BEICTyHaeT cojAepKaHWe MOJABMKHOrO (ocopa B TOUYBE, a CHIDKEHHE [0
kputnueckoro ypoas B 6,0-10,0 mr P>Os/kr mouBbsl 0e3 mpuMeHeHHs YI0OpeHMi
JIOCTATOYHO JIUIIB JJ1si QOPMUPOBAHUS YPO3Kasi 3€PHOBBIX KYJIbTYp TONBKO 10 10—15 1/ra.

90



MOHHUTOPUHI" ATPOXUMHUYECKUX HOKA3ATEH}§I\/’I oB
CEJIbCKOXO3AMCTBEHHOI'O HASHAYEHU A BAXUNCAPANCKOI'O PAIOHA

YcsioBHbIE 0603HAYEHHs|

2,07

<c. Tankoaoe (ywacmox N°1,2,3)

p
c. KyiiGuuueao (ywacmox Ne1,2)

Ne2 Nel

asiiion Bioicanaiies . chm
e I'painiia Baxuncapaiickoro paiiona . Apomammoe
Huaxoe (< 2.0%) . 2oy
[ cpeanee (2.0-3.0%) 77
B Buicoxoe (3.0-4.0%)
B Ouent nuicokoe (> 4.0%) <. Ta6aunoe (ywacmox Ne1,2) ’
Ne2Ne1 /
[ [z8s) :
¢. llecuanoe (ywacmox Ne1,2) ST - T
7 ‘@c. Hayunwrii (yuacmox N°1,2,3,4).
Fa ! '
< 11,11 lzz]
a1 %
% : Ne3 :
! &
0 25 S5kM 0 1 2km
¢. Hexpacoska | - e, Bawmanoaka
i Xoamoeka A
= . ¥
(4,82 |5 Ne1 8 .. c. Buicoxoe:
« Nez
[

[ [247] *

2, ¢ Husiensn Foay6unka (yuacmor N¢1,2,3)
Ne3 FHE] g
W 2 ¢ laomunnoe™

c. Kpacnomakckoe (yuacmox N°1,2)

. 3enenoe.

Sc. Coxonunoe

0 500 1000m
[

Puc. 2. ConmepxaHue OpraHM4ECKOro BELIECTBA B IMOYBAX CEJIbCKOXO3SMCTBEHHBIX
3eMenb baxuucapaiickoro paiiona (%).

CocTtaBneHo aBTOpamH.

Becbpma nnTepecus! nannapie PIBY «lleHTp arpoxumurdeckoil ey 0b1 «KpeIMCKHii,
OCYILIECTBIISIONIET0 MOHUTOPUHT B paMKax arpoXMMHUYECKOW IMacropTU3ald I0YB
3eMellb CeJbCKOXO3HCTBEHHOTO Ha3HAYEHUs IO COJIEPIKaHUI0 MOJBHKHOTO ¢ocdopa B
noyBax PecnyOmmku Kpeimv. C  mepuwoma 2013 mo 2021 roxm copepkaHue
CPEJIHEB3BEIICHHOTO TIOABIKHOTO (pocdopa B MmouBax CENbCKOXO3IHCTBEHHBIX 3eMeElb
Bbaxumncapaiickom parioHe cHu3uiock ¢ 25,6 mr 1o 18,1 mr PoOs/kr, uto Ha 29,3% MeHbIie
1o cpaBuenuio ¢ 2013 rogom [9].

Puc. 3 wmmocTpupyeT 3HAaUYMTENBHBIA JHama3oH KojeOaHUs  CONEpiKaHUsd
noABMxKHOTrO ocdopa ot 92,23 Mr/kr (04eHb BBICOKOE), /10 OYCHb HM3KUX MOKa3aTeyel B
TOYKax oTOopa mpod B ¢. bamranoska (7,2), c. [Inotunnroe 7,76, c. Hwkuss ['omyOnHka
— 8,7 MI/KT (0U€Hb HU3KOE).

BrisiBIIeHHBIE ~ HU3KWE  TOKa3aTelnH,  MOJATBEPKIAIOT  MPEANOJIOKEHHS O
YHACJIeJOBaHHON HEIOCTATOYHOCTH BHeceHUs: (pocdopHbIX ynoOpeHuii Ha GoHEe BechbMa
UHTEHCHUBHOM dKCIUTyaTaluy 3eMeltsb B mponutoM [9, 11]. Takoe comepikaHue MOABHKHOTO
dbochopa BecbMa OMACHO, TaK KaK MMEHHO JTOT AarpoOXUMHUYECKUH IOKa3aTeib
paccMaTpUBAIOT KaK CHCTEMOOOPAa3yIONIUi GaKkTop TUIONOPOIHsI HApaBHE C COJCpKaHUEM
OpPraHuYecKOro BEIIECTBA JUIs JOCTKEHHUS BBICOKOH ypokaitHOCTH
CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYP.
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YcyioBHBbIE 0603HAYEHUS
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Puc. 3. Conepxkanue mnoABmwkHOTO (hocopa B MOUYBAX CEINBCKOXO3STMCTBEHHBIX
3emelb baxuucapaiickoro paioHa.
CocraBieHo aBTOpaMu.

Craructuueckas o0paboTKa JaHHBIX IIO3BOJSIET OILEHUTh CPEIHEB3BEUICHHOE
coJiepKkaHue MoBMKHOTO (hocdopa B mouBax, kak cpeanee — 26,38 (mr/kr), uro Ha 8,28
mr P2Os/kr (31,4%) Gostbinie 1o cpaBHeHHO ¢ mokasatensmu 2021 roxa [9].

XapakTepucTuKa TMOYB MO COJEPKAHMI0O OOMEHHOr0 Kajusi B MaXOTHOM
rOpH30HTeE.

Ponp kanms TpyAHO NEpPEOLCHUTb, TAaK KaK OH OTHOCHUTCS K TpPUAAE OCHOBHBIX
MaKpO3JIEMEHTOB HEOOXOOUMBIX PACTECHHUSAM [JIsi HOPMAIbHOTO POCTa M Pa3BUTHUSL.
ConeprxaHrie OOMEHHOTO Kallusi B TOYBE 10 MeToay MauurruHa onpeJensercs: Kak O4eHb
Hu3koe BennuuHor 50 KO mr/kr. [ns arpokiauMaTiyecKux ycioBuid Tepputopun Kpeima
Ype3BbIYaiiHO BayKHA POIb OOMEHHOTO Kajusl Ul yCTOWYMBOCTH PACTEHUH K MPOSIBJICHUIO
CTPECCOBBIX CHUTyaluil (HHM3Kas OTHOCHTENBbHAS BJIAXKHOCTb, 3aCyXH, 3HAYUTEIbHAs
MOBTOPSIEMOCTh JHEH C BBICOKUMH TemIiieparypamu). [IpupojHbie TOYBEHHBIE 3amachl
OOMEHHOr0 KaJusi B MAaxOTHBIX TOPH30HTaxX OOCJIEZOBAaHHBIX IIOYB 3HAYUTENIBHBI U
JOCTaTOuHB! JUIsl (POPMHUPOBAHMS BBICOKMX ypokaeB (puc. 4). /luHamuka mapameTpoB
BKJIOUaeT MakcumalibHble mokazarean — 502,25 K,O/kr noussl (c. KyiiOsies), 485,5
K2O/kr moussl (c. KpacHomakckoe) n MuHuManbHbele 3HaueHus B 124,4 K>O/kr mouBsl
(Huwxustiss T'omybunka), 107,85 K>O/kr mouBsl (c. TaHKOBOE), UYTO 3HAYUTEIHLHO
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MpPEBBIIIAET NpeAeibHbIH MUHUMYM. CpeHEeB3BEIIEHHOE COAEpKaHie OOMEHHOTO KaHs
B MOYBax CEJILCKOXO3AMCTBEHHBIX 3eMellb baxuucapaiickoro paiioHa OLIEHMBAeTCsl Kak
Bbicokoe — 227,0 (mr/kr). Tem He MeHee OTMeUaeTCs TCHACHIUS K CHIDKCHHIO.

CornacHo Mmatepuanam wucciuefoBannii ®I'BY «lleHTp arpoxuMuyueckoil ciykObl
«Kpemckuity, TposBIseTCs TEHISHINS K CHIDKEHHIO COAEP)KaHUS CPETHEB3BEIICHHOTO
obmenHoro kamus, mocturapmrero B 2021 1. Bemmumas!l B 325,6 mr KoO/kr [9], uto Ha
30,29% Oosbliie MOKa3aTeNs B TEKYIIEM TOIY.

Xapakrepuctuka PH gom. MOYB.

KucnoTrHOCTE TIOUBBI OmpeAensieTcs: coiep:kaHneM HOHOB Bogopoaa (PH-yposens) B
pacTBope TOYBCHHOW BJIard. KHUCIIOTHOCTh — BaXKHBIH arpOXMMUYECKHIA ITOKa3aTeib
TUIOZOPOIHS TTOYBHI, OTPEICIISIONIUN OCOOCHHOCTH TTPOXOXKICHUS XUMUIECKUX, (DU3HKO-
XUMHYECKHAX ¥ OFOJIOTHYECKHE TIPOIeCChl B MMouBe. PH you. MOUYB MOAMEPIKUBAET YPOBEHB
MUHEPAJIHHOTO MUTAHHUS CEIHCKOXO3SHCTBEHHBIX KYJIBTYpP, COOTBETCTBEHHO BO MHOTOM
OKa3bIBACT BIUSHUE KaK HAa YPOIKAHHOCTh, TAK U KAYECTBO MPOTYKITHH.

Ycsi0BHbIE 0603HAYEHHs |
- /
¢ Apomamuoe

138,04}
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Puc. 4. Cozepxanne 0OOMEHHOrO KajMs B MOYBAX CEIbCKOXO3SHCTBEHHBIX 3E€MEJIb
Baxumncapaiickoro paiioHa (MT/KT).

c. KyiiGunueao (yuacmon Ne1,2
& Tanwosoe (yuacmox No1,2,3) ! 0 °1,2) [124,4]
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Sl
4
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CocTtaBneHo aBTOpamH.
XapakTepucTHKH PH 5oz, IOYB MALTHU WIUTIOCTPUpPYET pHc. 5. Hanbonpmas creneHp

KHUCJIOTHOCTHU IIOYBBI OTMECYACTCA HaA CeHLCKOXOSHﬁCTBeHHLIX y‘IaCTKaX B C. TaHKOBOG
(ygactox Nel — 8,93, ygactox Ne2 — 8,9, ygactok Ne3 — 9,08), c¢. KpacHomakckoe
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(yuactox Nel — 9,04), c. Xonmogka (8,8), c. Ilecuanoe (yuactok Nel — 8,83, yuacrok
No2 — 8,88), c. KyiiobieBo (yuactok Nel — 8,81).

CBs13aHO 3TO ¢ TeM, 4TO baxumcapalickuii palfloH COIEPKUT Pa3IUIHBIE THITBI TOPHBIX
nopoA. Ilopoabl kapOoHATHOTO TreHe3muca CIOCOOCTBYIOT BBICOKOHM MIETOYHOCTH IIOYB.
OnTuManbsHas CTeTeHb KUCIOTHOCTH /ISl BRIPAIIMBAHUS CEIbCKOX03IUCTBEHHBIX KYIbTYP
XapakTepHa I 3eMenh ¢. 3enenoe (7,22), ¢. bamranoska (7.35), c. [Imotuanoe (7,49).

U3 pe3ynapTaToB MOHHMTOpDHHTA CIIEAYET, YTO CpeAH OOCICIOBaHHBIX IIOYB
NPEUMYIIECTBEHHO CHIIbHOLIENOYHbIe cocTaBisatoT 30,7, cpenHemenoynele — 26,9 u
cmabomenounsie — 30,7%. CpenHeB3BemeHHBIH ToKa3aTenbs PH uou MOYB paiiona
OIICHMBACTCS KaK cpeaHenenoyHoin — 8,18.

KucnoTHoCTh MOYBBI OKa3bIBaeT BIHMSIHUE HA JOCTYHMHOCTH NMUTATENbHBIX BEILECTB
I pacteHud. IIpu CWIIBHO KHUCJHIOW WM IIEJIOYHOW cpefie, HEKOTOPhIC HIIEMEHTHI
CTaHOBATCSA HEAOCTYIHBIMU JUIA PACTeHHH, YTO MOXET NMPUBECTH K HEIOCTaTOYHOMY
MUTAHUIO U CHIKCHUIO YPOXKaHOCTH.

Pacuer moka3arteyisi HOYBEHHOT'0 MJIOOPOIHUS.

[loxazarens mIogopoaus pacCUUTHIBaeTCA [8] Kak cpeHee OT CyMMBI COOTHOIICHUH
(daKTHUeCKMX 3HAYCHHWH 4YeThpeX arpoOXMMHYECKMX IIOKa3aTeleld I0YB  3eMellb
CEJIbCKOXO35MCTBEHHOIO HAa3HA4YeHUs baxumcapalCcKoro paioHa K HX ONTUMAJIBHBIM
3HAYEHUSIM I10 BCEM THIIaM ITOYB ITOCEBHBIX IUIOIMIAIEH CENbCKOXO3SICTBEHHBIX KYIBTYP.
COJIepKaHUIO

[Ipu pacdere yUUTHIBAIOTCA CIEAYIOIINE arPOXUMUYECKUE TIOKa3aTeIIH:

— KHACTOTHOCTE T0YB (PH soxs.. TOUB, €11.);
cogepxxanue rymyca (%);

— coaepkanne NoaBMKHBIX (hopM dochopa (P20s, Mr/kr mouss);
conepkanne oomenHoro kamus (KO, Mr/kr mo4Bsr).

[Tokazarenb KUCIOTHOCTH JJISI IMENOYHBIX MOYB PH o4y TTOYB pacCUMTHIBAETCS KaK
COOTHOIIIEHHE ONTUMATBHOTO 3HAYEHHUS MoKa3aTels K (haKTUIeCKOMY, IS KUCIBIX TIOYB
pHc1) — ¢akTryeckoro K ONTUMaIBEHOMY.

YunteiBas, 4yTo nouyB PecryOmuky KpbIM MpUHATHI Takue ONTHMAalbHBIE 3HAUYEHUS
BBIIIIEYKA3aHHBIX MOKa3zareneil: rymyc — 4 %; moaBmxselid pocdop — 60 mr P2Os /kr
mouBEl; 00MeHHBIH Kamuit — 600 mr. KoO/kr moussr; PH sops.. mous — 7,0 [9,11].

Tpu mocneaHUX arpOXMMHYECKUX MMOKa3aTeneld OTHOCAT K «TpHaje IIOJOPOIU.
Meroauka pacuerta, npornucanHas B [8] xapakrepusyeTcss YeTKHM aJlTOPUTMOM TIPOIIEYD,
MO3BOJISIONIUX PACCYMTATH TOKA3aTely IUIOAOPOAHS B OallaX M BBISBUTH TEHACHIIUU
N3MCHCHUA IIJIOA0POANS ITOYB.

[Tokazarenp MmIogOpOIUs T KaKJOTO THTA TIOYB PACCUMTHIBASTCS IS MIETOYHBIX
oy 110 opmyite (1), IuIs KHCIBIX OB 110 Gopmye (2):

_( tymyc . P,05 . K,0 ¢. pH(H20) ont.) | .

Kn = (ryMyc OIT. + P, 05 onrT. + K, 0 onr. + pH(H20) ¢. ) +4-100, (1)
_( tymyc . P,05 . K,0 ¢. pH(KC1) ont.) | .

Kn = (ryMyc OMT. + P,0s5 ont. KO onr. pH(KC1) ¢. ) +4-100, (2)

re K — mokasarens OYBEHHOTO TUTOI0POINS,

pH (H20) rymyc, P20s, KoO/Kr m1ouBbI — arpOXUMHUYECKHE TIOKA3aTEIH;
. — daxTryeckue 3HaAUCHHUS arpPOXUMHUYCCKUX TTOKa3aTeNeil;

OIIT. — OINTHMAaJbHbIE 3HAUEHMS arPOXMMHUIECKUX MTOKa3aTelei;
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CEJIbCKOXO3SMCTBEHHOI'O HABHAUEHN ST BAXUUCAPAMCKOT'O PAMOHA

pH (H20) — st menovHsIX NOUB;
pH (KC1) — myst KHCIIBIX TTOYB.
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Puc. 5. CreneHb KHCIOTHOCTA B II0YBaX CEIBCKOXO3SHCTBEHHBIX 3€MEID

Bbaxuucapaiickoro paiioHa.

CocTtaBneHo aBTOpamH.

Iloka3zarens ITOYBEHHOIO miogopoaus I1o4B IIalllHU B BaX‘IHC&paﬁCKOM paﬁOHe

MOKa3aHbl Ha puC. 6.

Ecnu paccuuTaHHbIN OleHOYHBIH Oa/ul OCHOBHBIX moka3zatenedt (pH, rymyc, P2Os

K20 Gombine 1, To pe3ynbTaT IprupaBHUBAETCS K 1.

I/ICXOJIH M3 BBIIICIICPCUUCICHHOI'O MOXHO pacCHUTATh II0Ka3aTCib IMOYBCHHOI'O

TIJI0TOPOIHSL.

c. Ilecuanoe (ygactox Nel):
285 161 25245 7 \ . . _
K _(T+R+ 600 +@)4‘ 100 = 54 6amna.
c. [lecuanoe (ygacrox No2):
(2242254 2554 7). 4100 = 52 Ganna,
4 60 600 88

Takum xe paCYCTHbIM MCTOJAOM HPOBCACHBI paCUYCThl U JISI APYTUX HCCICAYCMbBIX

Kon =

CEIIbCKOXO03SICTBCHHBIX Y4acCTKOB.
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Puc. 6. IlokazaTenu NOYBEHHOIO IUIONOPOAUS CEIbCKOXO3SIICTBEHHBIX 3E€MEIb
Baxumncapaiickoro paiioHa (6ayibn).
CocTraBneHo aBToOpamH.

Haubonpimii mokaszarenb MOYBEHHOTO IUIOAOPOAUS B TOYBAX COJNCPIKUTCS HA
CEeNIbCKOXO3SIICTBEHHOM yd4acTke B c. bamranoBka (83 Oamma — BbICOKOE). 31ech
OTMEYAIOTCS JIyUllIne CyMMapHbIe arpOXUMHUYECKHE MOKa3aTedH (KHCIOTHOCTh 1MouB (pH,
el.), conepxanue rymyca (%), comepkanue moABwHbIX (Gopm docdopa (P20s, mr/kr
MOYBHI), cofiepxkanne ooMenHoro kamus (KO, Mr/Kr mo4Bsr).

CornacHo IPOU3BEICHHBIM pacieTaM IMOBBIIIEHHBIC MTOKAa3aTeId  TTOYBEHHOTO
IIOA0POAUsS oT™MedaroTcst B ¢. Tabaunoe (yuactok Nel — 79 Gamos), ¢. KpacHomakckoe
(yuactok Nel — 79 6annoB), c. Hayunsrii (yaactok Nel — 75 6amnoB), c. CoxomuHoe (78
bamnoB), c. 3emenoe (79 OammoB). K cpemnum mokasarensm oTHocuTcs c. TabauHoe
(yuactox Ne2 — 69 Ganos), ¢. Hayunsliit (yaactok Ne2 — 66 6amioB, ydactok Ne3 — 64
Oasuta, yuactok Ned — 65 6asuioB), c. Hwxnsist ['omyOunka (yuactok Nel — 64 6anna).

OnHu ABJSIOTCS HaUOOJICE MPOAYKTHUBHBIMUA M OJIATOTIPHUSTHBIMHU TSI UCTIOJIb30BAHUS
B CelbCKOM Xo3siiicTBe. OHAKO IS MOAJCpKaHUS TJIOJA0POAUsS TIOYB, B 0COOEHHOCTH
MOKa3aTelnd CpeHero 3HAueHHs, BEpOSATHO TpeOyeTcss eXeroJHoe BHECEHHWE U
OpraHOMHUHEPANTLHBIX YIOOPEHUI B COOTBETCTBUU C BHJAMH BBIPAIIMBACMBIX KYIbTYp; 13
YYaCTKOB MMEIOT HU3KHUI MOKa3aTelb MOYBEHHOTO IUIOA0POIHS, elle 2 — OYeHb HU3KUH.
HUx cyMMapHble arpOXMMHYECKHE II0KA3aTeIi HE COOTBETCTBYIOT ONTHUMAaJIbHBIM
3HAUEHUSAM IUIOAOPOJMS TOYB H TPeOYIOT CpPOYHOTO BHEAPSHUS MEXaHH3MOB
arpOXUMHUYECKHX, MEJTMOPATUBHBIX, &, BO3MOXKHO U (PUTOCAHUTAPHBIX MEPOTIPUATUH.
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3AK/IIOYEHHUE

Takum o0pa3oM, peanu3anusi MOHHUTOPUHIA arpOXMMHYECKHUX IIOKa3aTeleil IouB
CeNbCKOXO3SIICTBEHHBIX 3eMellb baxdncapaiickoro paiioHa B mpepenax 25 y4acTKOB Ha
mwiomanu 154,32 ra mpoBeneHa B COOTBETCTBUU 3aKOHOJATEIBHBIM M HOPMATHBHBIM
JOKYMEHTaM.

Jis KaXOoro 3JIE€MEHTapHOIO y4acTKa HIPUMEHSJICd WHAWBUAYaIbHBIN CI10c00
MapIIPyTHOTO X0Ja, B 3aBUCUMOCTHU OT PACTIONOKEHHsI U TpaHul] ydacTka. O0beAnHeHHAS
npoba sl AIEMEHTapHOTO y4YacTKa C IUIOIIaAbl0 He Oonee 5—6 ra cocraBisuiach U3 5
TOYEYHBIX MPOO, a Ha Oosee KPymHBIX 6 U Oosee ToueuHbIX Ipob. Takum o6pas3om, ob1iee
KOJINYECTBO TOYEYHBIX MpoO cocraBisieT — 211, a olmee KOIMYEeCTBO 00bEAMHEHHBIX
mpod — 26 (puc. 7).

O O49eHE HHIKOE Hmakoe Cpenree
Hirsxoe Cpennee H Bricokoe B OyeHb BHICOKOE
W [TopEImeRHO B BrIcOKO? B OueHE BEICOKOE
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[T — Hirskoe Cpemsee B CHILHOKHCTAS W CpeaneKncian B Cradokucias

W HejiTpamHas W CnaGomenodnas CpeIHeIeTouHag

o . B BLicoko mOn COKO
[oBeImenHoO Bricokoe OueHb BEICOKOE CHIRHOMETouHAS
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Puc. 7. IIponieHTHOE COOTHOILIEHHE U KOJIMYECTBO YYACTKOB C NIOKa3aTesleM
coJiepKaHus OpraHn4eckoro BemecTsa (A), moxsmxHoro dhochopa (b,) oOMeHHOTO Kamnws
(B), mo crenenu kucnoruoctu nous (I).

CocraBieHo aBTOpaMHu.
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Craructuueckas o0paOOTKa MJaHHBIX I[IO3BOJSIET OLIEHUTH CPEIHEB3BELICHHOE
cojaepkaHue MOABMKHOTO Gocdopa B mouBax, Kak cpemnee — 26,38 (Mr/kr), 9to Ha 8,28
mr P2Os/kr (31,4%) Gompimie o cpaBHeHHIO ¢ TTokazaTensmu 2021 roaa.

CpenHeB3BeIIeHHOE coepkaHue 00MEHHOTO Kanus B Mo4Bax
CeNbCKOXO3SIMCTBEHHBIX 3eMenb baxuncapaiickoro pailoHa OIEHMBAETCA KaK BBICOKOE —
227,0 (mr/xr).

U3 pe3ynapTaToB MOHHMTOpDHHTA CIIEAYET, YTO CpeAH OOCICIOBaHHBIX IIOYB
NPEUMYIIECTBEHHO CHIIbHOLIENOYHbIe cocTaBisatoT 30,7, cpenHemenounsie — 26,9 u
cmabomenounsie — 30,7%. CpenHeB3BemeHHBIH ToOKa3aTenbs PH uou MOYB paiiona
OIICHMBACTCS KaK cpeaHenenouHoi — 8,18.

[l TOYB CeNbCKOXO3SHMCTBEHHBIX 3eMellb baxuucapaiickoro paiioHa mpo0iiema
COXpaHEHHUsI ONTUMAIBHOTO COAEP)KAHHUS OPTaHWYECKOTO BEIIECTBA SBISETCS OCOOCHHO
BaXHOW BCJIEICTBHE JIUTENHLHOTO BeneHus 3emienenud. [IpuponHoe miomopoaue mous,
€CTECTBCHHO W3MCHSACTCS TMOJA BIUSHHEM arpokyibTypbl. Ha  o0cienoBaHHBIX
CEIbCKOXO3SIMICTBEHHBIX ~ 3€MJIIX  CPETHEB3BEUICHHBIN  IMOKa3aTellb  ITOYBEHHOTO
TUIOZOPOJMS OIICHUBAETCS KakK CpenHss BenuunmHa — 62,5 % oT oOmiero koguvectsa
HCCIIeTyeMbIX Y4acTKOB.

[IpoBeneHHple UCCIEAOBAHUS MO3BOJSIOT PACIIUPUTH 0a3y IKCIEPUMEHTAIHHBIX
JaHHBIX B HEJIAX COXPAHCHHUUN arpOXUMHUUYCCKUX CBOMCTB I1o4B, paC4€TOB BHECCHHA HOPM
ymnoOpeHuii ¢ yd4eToM TpeOOBaHWI CEINbCKOXO3SIMCTBEHHBIX KYJIBTYpP, pealH3alliu
OOBEKTUBHBIX W TIPEBEHTHBHBIX MEXAaHM3MOB COXpPaHEHHUS IUIOJOPOIUS, BBICOKOH
MPOAYKTHBHOCTH 3eMJICICIHSI.

Cnucok aureparypsl

1. Ilpuxa3 MuHHCTEpcTBa cenbckoro xossicTBa P® ot 6 wmroms 2017 1. Ne 325 «OO6 yTBEp:KICHUH
Mertoanku pacuera mokasaresst IOYBEHHOTO TIogopoaus B cyobekTe Poccuiickoit @enepammy.

2. Tlpuka3z Muncensxo3a Poccuu ot 04.05.2010 N 150 (pen. ot 24.05.2022) «O6 yrBepxkaeHuu Ilopsika
TOCYIapCTBEHHOTO ydeTa IIOKa3aTeledl COCTOSIHUS IUIOJOPOAMS 3€Mellb CelIbCKOXO3SHCTBEHHOTO
Ha3HAUCHUS».

3. «Meronuueckue yka3aHHs IO IMPOBEACHHUIO KOMIUIEKCHOIO MOHHUTOPHMHIA IUIOAOPOAWS ITIOYB 3eMellb

CENIbCKOXO03HCTBEHHOTO Ha3HaueHHs». MUHUCTEPCTBO cenbcKoro xosaiicTBa Poccuiickoit ®eneparuu.

M.: BHUHA, 2003. 196 c.

I'OCT 58595-19. «ITouBsl. OTOOP TIPOOY.

T'OCT 26210-91 «IlouBsl. OnipeneneHre 0OMEHHOTO KaJHs IO METOy MaciioBoii».

6. T'OCT 26205-91 «IlouBsl. OmpeneneHue TOABIKHBIX coequHEHHH (ochopa M Kamusa MO METOAY
Maunruna B Mogupukamun LHUHAO.

7. TOCT 17.4.4.02-2017 «Oxpana npupoas! (CCOII). ITouBsl. Metonsl 0TOOpa W MOATOTOBKU MPOO s
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MONITORING OF AGROCHEMICAL INDICATORS OF AGRICULTURAL
SOILS IN BAKHCHISARAI DISTRICT
Sotskova L. A}, Chernov Y. 1.2

L2y 1. Vernadsky Crimean Federal University, Simferopol, Russian Federation
E-mail: 1slms2986@mail.ru, 2chernov999999999@mail.ru

The development of agriculture in the Republic of Crimea is largely determined by the
preservation of soil fertility. The concepts of fertility and agrochemical indicators are the
fundamental basis for maintaining soil productivity. The increase in crop production
productivity should be based on maintaining the optimal level of their agrochemical
indicators. Monitoring studies of the agrochemical properties of soils of agricultural lands
of 16 farms of the Bakhchisarai district, determining their fertility: the content of organic
matter, mobile phosphorus, exchangeable potassium in the arable horizon and the pH of
water. soils. Based on the monitoring surveys, graphical interpretations of the territorial
distribution of key agrochemical indicators were constructed and calculations of soil
fertility were made.

The implementation of monitoring the agrochemical characteristics of soils is the basis for
preserving their fertility and is carried out with the aim of determining the degree of
saturation with organic matter, as well as the provision of basic elements of mineral
nutrition and pH value. The development scenario of the agro-industrial complex of the
Russian Federation is designed for expanded reproduction of soil fertility.

The total number of agricultural plots under study is 26 on an area of 154.32 hectares.

For each elementary section, an individual route method was used, depending on the
location and boundaries of the section. The combined sample for an elementary plot with
an area of no more than 5-6 hectares was composed of 5 point samples, and for larger
ones 6 or more point samples. Thus, the total number of point samples is 211, and the total
number of combined samples is 26.

Organic matter plays a big role in creating soil fertility. Organic matter contains 98% of
the total soil nitrogen, 80% of sulfur and 60% of phosphorus. The role of humus is also
great in maintaining the favorable physical, physicochemical and biological properties of
the soil. Therefore, ensuring a deficit-free balance of humus in the soil is one of the most
important tasks of agriculture in the Bakhchisarai region.

The surveyed agricultural lands of the Bakhchisarai region are dominated by the majority
of soils with low soil fertility, which is 50% of the total number of study areas. The
weighted average indicator of soil fertility in the soils of agricultural lands in the
Bakhchisarai region is estimated as average — 62.15 (point). The weighted average
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indicator of soil fertility in the soils of agricultural lands in the Bakhchisarai region in
2021 was 60.7 (point), which is 2.4% less than this year.

Statistical data processing allows us to estimate the weighted average content of available
phosphorus in soils as an average of 26.38 (mg/kg), which is 8.28 mg P.Os/kg (31.4%)
more than in 2021, according to the Federal State Budgetary Institution "Center for
Agrochemical Service "Crimean".

The established low indicators suggest insufficient application of phosphorus fertilizers
against the backdrop of very intensive land exploitation in the past. This content of mobile
phosphorus is very dangerous, since it is this agrochemical indicator that is considered as
a system-forming factor of fertility along with the content of organic matter for achieving
high crop yields.

The weighted average content of exchangeable potassium in the soils of agricultural lands
in the Bakhchisarai region is estimated as high — 227.0 (mg/kg). According to the Federal
State Budgetary Institution “Center for Agrochemical Service “Crimean”, the average
content of exchangeable potassium in the Bakhchisarai region is high. The content of
average weighted exchangeable potassium in the soils of agricultural lands in the
Bakhchisarai region in 2021 was 325.6 mg K>O/kg, which is 30.29% more than this year.
From the monitoring results it follows that among the surveyed soils, the soils are
predominantly highly alkaline — 30.7, medium alkaline — 26.9 and slightly alkaline —
30.7%. The weighted average pH of aqueous soils in the region is assessed as moderately
alkaline — 8.18.

This is due to the fact that the Bakhchisarai region contains various types of rocks,
including carbonate rocks such as limestones and dolomites. These rocks often contribute
to high alkalinity in soils due to their calcium and magnesium content. The optimal
degree of acidity for growing crops is typical for lands with. Green (7.22), p. Bashtanovka
(7.35), p. Dam (7.49).

The highest indicator of soil fertility in soils is found in 7 agricultural plots, and in 13 it is
low, and in 2 — very low. Their total agrochemical indicators do not correspond to the
optimal values of soil fertility and require the application of fertilizers.

The preservation and increase of soil fertility is carried out by carrying out a complex of
agrotechnical, agrochemical, phytosanitary, anti-erosion, reclamation and other measures
developed based on the results of comprehensive monitoring of the fertility of agricultural
lands.

For soils of agricultural lands of the Bakhchisarai region, the problem of optimal organic
matter content is especially important due to long-term farming. The natural fertility of
soils naturally changes under the influence of agriculture. The majority of soils with a low
soil fertility index prevail on the surveyed agricultural lands, which is 50% of the total
number of studied plots, the weighted average soil fertility index is estimated as an
average value in terms of content and trends in agrochemical indicators — 62.15 (point).
The conducted research makes it possible to expand the experimental data base in order to
preserve the agrochemical properties of soils, implement objective and preventive
mechanisms for preserving fertility, and high agricultural productivity.

Keywords: monitoring, sampling, organic matter, mobile phosphorus, exchangeable
potassium, arable horizon, soil acidity, fertility, agricultural land.

100



MOHHMTOPHHI ATPOXUMUYECKUX ITIOKA3ATEJIEM I[TOYB

CEJIbCKOXO3SMCTBEHHOI'O HABHAUEHN ST BAXUUCAPAMCKOT'O PAMOHA

arw

10

11.

12.

References

Prikaz Ministerstva sel'skogo hozyajstva RF ot 6 iyulya 2017 g. Ne 325 «Ob utverzhdenii Metodiki
rascheta pokazatelya pochvennogo plodorodiya v sub"ekte Rossijskoj Federacii».

Prikaz Minsel'hoza Rossii ot 04.05.2010 N 150 (red. ot 24.05.2022) «Ob utverzhdenii Poryadka
gosudarstvennogo ucheta pokazatelej sostoyaniya plodorodiya zemel' sel'skohozyajstvennogo
naznacheniya».

3. «Metodicheskie ukazaniya po provedeniyu kompleksnogo monitoringa plodorodiya pochv zemel'
sel'skohozyajstvennogo naznacheniya». M. Ministerstvo sel'skogo hozyajstva Rossijskoj Federacii / M.:
VNIIA, 2003. 196 s.

GOST 58595-19. «Pochvy. Otbor prob».

GOST 26210-91 «Pochvy. Opredelenie obmennogo kaliya po metodu Maslovoj».

GOST 26205-91 «Pochvy. Opredelenie podvizhnyh soedinenij fosfora i kaliya po metodu Machigina v
modifikacii CINAO».

GOST 17.4.4.02-2017 «Ohrana prirody (SSOP). Pochvy. Metody otbora i podgotovki prob dlya
himicheskogo, bakteriologicheskogo, gel'mintologicheskogo analizay»

Prikaz Ministerstva sel'skogo hozyajstva RF ot 6 iyulya 2017 g. Ne 325 “Ob utverzhdenii Metodiki
rascheta pokazatelya pochvennogo plodorodiya v sub"ekte Rossijskoj Federacii” 4 avgusta 2017.

GBU RK «Krymskaya GGME». Protokol ispytanij agrohimicheskogo obsledovaniya. 2024. 34 p.

Sychev V.G. Sovremennoe sostoyanie plodorodiya pochv i osnovnye aspekty ego regulirovaniya. M.:
RAN, 2019. 328 p.

. Sklyar S.I., Ilin AV., Valin D.N., Lipieva N.N. Soderzhanie podvizhnogo fosfora v pochvah

administrativnyh rajonov Respubliki Krym // 1zvestiya sel'skohozyajstvennoj nauki Tavridy. 2022. Ne.32.
S. 30-43.

Sklyar S.1., Valin D.N., Lipieva N.N. The content of mobile forms of trace elements in the soils of the
Republic of Crimea and its significance // Izvestia of agricultural science of Taurida. 2021. Ne. 25. pp. 5-
18.

Ilyushkina O.V. Problemy pochvennogo plodorodiya sel'skohozyajstvennyh

ugodij Respubliki Krym//«Innovacii i prodovol'stvennaya bezopasnost'» Ne 3(41), 2023. S. 115-123.

Hocmynuna 6 peoaxyuro 04.11.2024 2.

101



VYuénsle 3anucku Kpsimckoro denepansHoro yuusepeurera umenu B. M. Bepnasnckoro.

I'eorpacdust. I'eonorust. Tom 10 (76). Ne 4. 2024 r. C. 102-117.

VJIK 504.064
JUCTAHIIMOHHBI MOHUTOPHUHT 3APAKEHUS IIOYBHI ABAPUITHO
XUMHUYECKHN OITACHBIMU BEHHLIECTBAMMU:
MNPOBJIEMbBI U ITYTHU PEIIEHUSA
HIuwkun A. B.', Kouemosa K. 10.>, Beruxanos A. B.>, Tponun A. JL?

1234 Boennwiii yuebno-nayunviii yenmp Boenno-6030yunuix cun «Boenno-6030ymnasn akademus
umenu npogeccopa H.E. JKykoeckozo u 10.A. I'azapunay, Boponesrc, Poccuiickan @edepayusn
E-mail: ‘zk_va@mail.ru

TloxazaHbEI EpCIEKTUBHI MPUMEHEHUS] OECHIIIOTHBIX JICTATENbHBIX alapaToB Il ONPEACNICHUS 3apaKeHHs
TEPPUTOPUI aBapUHHO XMMUYECKU ONACHBIMU BELIECTBAMU, & TAKOKE CIOXKHOCTh UX MCIOJIb30BaHMA Ul
OLIEHKH 3arpsA3HeHus no4Bbl. [IpeoxkeHa KOHCTPYKLUS KBaJIPOKOITEPa € IOBBIIIEHHON YCTOMYMBOCTBIO IPU
B3JI€TE-TI0CAJIKE, OCHAIEHHOTO MOIBMKHBIM AaHATUTHYECKMM MOIYJEM IJIsl OLEHKHM 3apakeHHs TMOuBbl. B
KauecTBE AaHAM3aTopa aBapuUilHO XMMHUYECKH OMACHBIX BEIIECTB IMPEIOKEHO HCHONB30BaTh MAaTPHUILY
MbE30CEHCOPOB («IIEKTPOHHBIN HOCY»), TO3BOJIIONLYI0 HACHTH(UIMPOBATh M KOIMIECTBEHHO OMNPEIEIITh
pa3nUYHBIE BEIIeCTBA B IMo4Be 0e3 Mpo6ooTOOpa W MPOOOIOATOTOBKM B TNPUCYTCTBHH COITyTCTBYIOIIUX
KOMIIOHEHTOB, B IIMPOKUX AWana3oHax paboumx TeMmeparyp M KoHIeHTpauwmii. Paspaborana cxema oGnera
MECTHOCTH, OTJIMYAIOMIAsiCs OT H3BECTHBIX BO3MOXKHOCTBIO aJanTallid TPAeKTOPHH OECHHIOTHOTO
JIETAaTENBHOTO aNliapaTa ¢ y4eToM 0COOCHHOCTEl pacpOCTpaHeH!s TOKCHYHBIX BEIIECTB B TIOYBE.

Knrouesvie cnosa: NUCTaHIMOHHBII MOHUTOPUHT, OECIIMIIOTHBIH JICTaTeNbHbIN annapar, 3arps3HeHNe M0YB,
aBapHITHO XMMHYECKH ONACHBIE BEIECTBA, TLE30CEHCOP, HEKTPOHHBIN HOC, CXeMa 00J1eTa MECTHOCTH.

BBEJEHUE

Manorabaputasie OecnmnioTHble JseratenbHble ammapartbl (BITJIA), ochamenHbie
IMMOJIE3HBIMU  Harpy3kaMu JJid 06Hapy)KeHI/I$I XUMHUYCCKHNX BCHICCTB, OoJtee JABYX
JICCATHIICTHH SIBJISTIOTCS IICHHBIM MHCTPYMEHTOM B Pa3IMYHBIX O0JIACTSIX TPaKIAHCKOW U
BOCHHON cdep AesITeTbHOCTH. BOJBIIMHCTBO pa3padOTOK TOCBAIIEHO TPUMEHEHHIO
BIIJTA nmms MOHHTOpPHHTA 3arpsi3HEHHsS aTMOC(PEpHOTO BO3AyXa B  pe3yibTare
IMPOMBIIIIJICHHBIX BI:I6pOCOB, OLICHKU HOCJ'IGI[CTBI/Iﬁ IIPpUPOAHBIX MW TCXHOTI'CHHBIX
katactpod [1, 2, 3]. becnuaOTHBIE CUCTEMbI MOHUTOPHHTA CTAHOBSATCS MOMYJISPHBIMH B
CENbCKOXO3SIMCTBEHHO# U JIECHOM oTpacisx [4].

brnarogapsi pa3BUTHIO TEXHUKH, MHUKPOIJIEKTPOHUKH, WCKYCCTBEHHOTO WHTEIJIEKTA
YCHENIHO pelIaroTcsl TaKue CJIOXKHBIE 3a/Ja4yd, KakK CO3/JaHHE TPEXMEPHBIX KapT
3arpsA3HEHUs BO3AyXa C BHICOKUM IPOCTPAHCTBCHHBIM Pa3pelICHHEMS; OIEHKA OMacCHBIX
YpOBHEH TOKCHYHBIX Ta30B B TPYAHOAOCTYIIHBIX MECTax (IBIMOXOABI, BYJIKAHBI);
HerepLIBHBIfI MOHUTOPUHI' XHUMHUYCCKOro COCTaBa HHWXHUX CJIOCB aTMOC(i)epBI B
KPYITHBIX MPOMBIIIICHHBIX TOPOIaX; OIICHKA COCTOSHUS TIOYB M 3I0pOBbs pacTeHwuii [4, 5,
6].

Baxneimrelr obmacteio mpuMeHeHus BIIJIA sBiIsSeTCS MOHHUTOPHHT XWMHYECKH
OMAacHBIX OOBEKTOB, KOTOPBIE HCIIOJIB3YIOT B CBOMX TEXHOJOTMYECKHX MpoIleccax
aBapuifHO XuUMUYecku onacHble BemecTBa (AXOB). HauOounbliyto 0omacHOCTb
MIPEJICTABISIOT aMMHAaK, alleTOHUTPHI, BOJOPON (DTOPUCTHIHA, BOIOPOA IMAHUCTHIH,
TUMETHIIAMUH, METHJI XJIOPUCTBIA, METUJIAKPUIIAT, HUTPHII aKPHJIOBON KUCIIOTHI, OKCHIBI
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a30Ta, OKHCh 3TWJIEHA, CEPHUCTBIM aHTHIPHI, CEPOBOJOPO, CEpOYIJIEpOJ]l, COJSHAas
KHCIIOTa, popManbaerui, GocreH, xaop, XmoprmukpuH [77]. Ha teppuropun Poccutickoit
®denepanuu pactoiokeHo okojgo 2800 mpeanpusTH XUMHUYECKOH MPOMBIIIICHHOCTH.
OTu 00BEKTHl pa3MeleHbl Mo BceM (eaepanbHbiM okpyram Poccuiickoit denepanmu, ¢
HauOONBIIUM pa3BUTHEM XUMUYeckod oTpaciu B [IpuBomkckom (43,5% ot obmiero
o0bemMa TPOM3BOJACTBA XUMHUECKoro komruiekca P®), Illenrpamsnom (24,4%),
Cubupckom (11,2%), FOxuom (10,4%).

B nocnennee BpeMmsi Bo3pocna yrpo3a TEPpPOPUCTUYECKMX AKTOB Ha XMMHUYECKH
OTACHBIX TPEINPHUATHSAX, CBS3aHHAS C BBHIOPOCOM OONBIIOTO KOJIUYECTBA CMEPTEIHHO
OTIaCHBIX XMMUYECKUX COSANHEHHUH 1 MEPEHOCOM X aTMOC(EpHBIM BO3AyXOM Ha JECSTKH
KAJIOMETPOB B T€UEHHE HECKOJBbKHUX 4acoB [8]. ABapHiiHO XMMHUYECKH OTACHBIC BEIECTBA
OCENaloT Ha IOYBHI, BOABI, MOTYT 3apakaTb MacIITaOHBIE TEPPUTOPUH, B TOM HHCIIE
cenuTeOHbIE M peKpearoHHble 30Hbl. MOHUTOPUHT O0OBEKTOB OKPYKAIOIIEH Cpenbl IpU
pa3BUTUU  4YPE3BBIYAMHBIX CHTyallMd B  pPEAIbHOM PEKUME BPEMCHH  HMEET
MIEPBOCTETICHHYIO 3a7[ady, TaK KaK OT CKOPOCTH M HaJEKHOCTH MOTy4YeHHS WH(HOPMAITUN
3aBHUCST 3I0POBBE U KU3HB JIIOJIEH.

B TO ke BpeMsi mpH MpOBEACHUM BOCHHBIX onepanuii (OOEBBIX JEWCTBUII) He
NPUHUMAETCSI HA OJIHO pelleHne 0e3 yueTa XMMHYECKOH U PagualliOHHON 0OCTaHOBKH.
YuuteBass TpeOOBaHUS K COBPEMEHHOMY OO0, JOCTOBEpHas WHGOpMAIMs JOJDKHA
OMEpaTUBHO M HENPEPHIBHO IOCTYNaTh B KpaTdailllie CpPOKH Al OBICTPOTO
IJIaHUpOBaHUsA. [l OCYIIECTBIEHUS MEPONPUITHM XMMHYECKOM 3alluThl BOWMCK
TpeOyemas wuH(popMamus o ¢akTe NPUMEHEHHS NTPOTHBHUKOM XHUMHYECKOTO U
OMOJIOTHYECKOTO OpYKHSl YCTaHABIMBACTCS C WCIOJIH30BAHMEM HA3eMHBIX CPEACTB M
METOJIOB XUMUYeCcKkor pa3Beaku [9]. K oCHOBHBIM HemocTaTkaM MosydeHus: nH(OpMaIuu
0 3apaXXeHUH TEPPUTOPHI C MOMOIIbI0 HAa3eMHBIX CPEACTB OTHOCATCS: BO3MOXHOCTH
OTpaBJICHHUS W THUOENW JIMYHOTO COCTaBa; IJIUTEIhHOE BpEeMs pa3BeAKH, 0OpabOTKU H
nepefays  JaHHBIX; OTPaHWYCHHBIE  IUIONIAJd  MOHHMTOPHHIA, OCOOEHHO B
TPYAHOJOCTYIHBIX MECTaX M Ha TEPPUTOPHUSAX I0J] OTHEBBIM KOHTPOJEM IMPOTHBHHKA;
HAJIMYNE CIEeNHATM3UPOBAHHOTO TPAHCIOPTA W CHEIMAIBbHO OOYYEHHOTO IJUYHOTO
cocrasa [10].

CymecTByIOT pa3pabOTKH KOMIUIEKCOB IIEIEBOW BO3AYITHOM XWMHYECKOW U
pananMoHHON pa3BelKy Ha TuIaThopMe OECIUIIOTHBIX JIeTaTeNbHBIX annapaToB. CaMblid
U3BECTHBIM U3 OTeYeCTBEHHBIX KoMIUIekcoB — «ITuena»n (HUU «Kymon»). PasmenieHHbie
Ha BIIJIA aBTOHOMHBIE AATYUKH TO3BOJIAIOT JOBOJHHO TOYHO OIEHWBATH COJCp>KaHUE
OTPAaBIAIOIINX M aBapUWHO XMMHUYECKH OMACHBIX BemecTB B Bosmayxe [11]. Omnako
OOJNBIIMHCTBO W3 JIETEKTUPYEMBIX XHMHUYECKHUX COCIMHEHHWH TsDKelee BO3IyXa, OHHU
CKaIUIMBAIOTCA B HU3WHAX, MPOHUKAIOT B BEPXHHUE CJIOW TIOYBHI M COXPAHSIOTCS B HEH B
TEUCHHUE JUTUTENILHOTO Mepro/ia BpemeHu [12].

Hecmotps Ha 3TO, ommcaHWe HMaTYMKOB JUIsl JWCTAaHIIMOHHOTO MOHHTOPHHTA
3apaKeHHUs II0YBBI TPAaKTUYECKH OTCYTCTBYeT. OTO BBI3BaHO TJAaBHBIM 00pa3oM
HEOOXOUMOCTBIO JIjIsi OOJIBIITMHCTBA METOJIOB aHAIM3a MPEABAPUTEIHLHOrO MPoOooTOOpa
Y TIOJTOTOBKM MOYBBI, YTO B PEXKHME PEATLHOIO BPEMEHHU HE OCYIIECTBUMO WM UMEET
P CIIOXKHOCTEH, CBSA3aHHBIX C YCIOBUSMH 3KCILTyaTal[ul aHAIH3aTOPOB.
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[IpumeHeHne  MHOTHMX  YYBCTBUTEJIBHBIX  JATYMKOB  (DIIEKTPOXUMHUYECKHX,
CreKTpanbHbIX) B KoMiuiekce ¢ BIIJIA 3atpymHeHO M3-3a HAMWYHUS B OKPYKaIOIIEH cpefe
Pa3sHOOOPAa3HBIX MELIAIONIMX KOMIIOHEHTOB, arpeCcCHBHBIX CPEA M palualiy; CJIOKHBIX
NOTOAHBIX ycnoBui; BuOpaumu BITJIA; mepenanoB naBieHUs M TeMIepaTyp OOBEKTOB
OKpY’Kalolled cpelbl; M3MEHEHHs MOJOKEHHUSl CaMHX NaTYUMKOB B MpocTpaHcTBe. Jls
NOBBIIICHUA HAISKHOCTH OLIGHKH XHUMHUYECKOIO 3arpsA3HEHUs 4acTo Mpeaaraercs
UCIIOJIb30BaTh KOMITJIEKC U3 TaTYMKOB Pa3IMYHOTO MPUHIMIIA AEHCTBUSA WIH U3 JaTUYUKOB,
pearupyrommx Ha pasiIddHble XUMHYECKHE BEIIECTBA, YTO YMEHBINAET IOJIE3HYIO
Harpy3ky bBIUJIA, ycioxuHsier oOpaboTky u mepenady uHpopmammu. M3 mocimeaHux
UCCJIEIOBAHUN IO CO3JIaHUIO BBICOKOTOUHBIX HM3MEPUTENBHBIX YCTPONCTB TOKCHUYHBIX
BEIIECTB B OOBEKTaX OKpPYKAIOMIEH cpelbl cieqyeT BeIAenuTh padoTel Kyumenko T.A.,
Jucnukuna I'.B., Baacosa 10.T'., IlIteikoBa C.H. u ap. [13, 14, 15, 16]. 13 OTKPBITEIX
HCTOYHHUKOB CJIEAYET, YTO BBICOKOTOYHAs AMCTAHIMOHHAS OLEHKA 3apaKeHHs II0YB B
pearbHOM PEKUME BPEMEHH OCTACTCS aKTyaJIbHBIM BOIIPOCOM U TpeOyeT perieHus..

Lenv uccnedosanus — mobllieHNe 3(GGEKTUBHOCTU NPOBEACHUS AUCTAHLUOHHON
XMUMUAYECKON pa3BeIKH MOYBBl B PpEAJbHOM pPEKUME BpPEMEHU IIyTeM pa3paboTKu
OECIUIOTHOTO KOMITIEKCa, OCHAIICHHOTO BBICOKOYYBCTBHTENBHBIM AATYHKOM HA OCHOBE
MaTpuilbl IbE30CCHCOPOB, U METOAUK €TI0 MIPUMCHCHUA B PCAJIbHBIX YCIIOBHUAX.

Jnist TOCTHKEHHS TIOCTAaBICHHOW L€y B paboTe ObUIM PeIIeHBI CIeIYIOUINe 3a1auH:
Moaudukanus npombiirieHHoro BITJIA ans xuMudeckoil pa3BeKu MOYBBI U pa3padoTKa
cbeMHOro Monynst it aHanmzaropa AXOB B mouBax; pa3paboTka METOAMKH
UACHTU(OUKANMA W KOoNmdecTBeHHOTO ompeneneans AXOB B mouBe ¢ mpuMeHEeHHEM
MaTpHIbl [BE30CCHCOPOB; pa3pabOTKa CXeMbl 00JieTa MECTHOCTH NpPU JUCTAaHLMOHHON
OIICHKE 3apaXeHUs MOYB.

KOHCTPYKIMUA BIIVIA CO CBEMHBIM AHAJIMTUYECKUM MOJAYJIEM JJIA
OIIEHKH 3APAKEHHA TIOYBbBI

Cospemennble BIIJIA 1o KOHCTPYKIMHM OBIBaIOT CaMOJIETHOTO, BEPTOJETHOI'O
(OTHOPOTOpPHBIE M MYJIBTUPOTOPHBIE) W TUOpHUIHOTO THUMHOB. [l aHanM3a BEIIECTB B
BO3/IyXe Ha 3HAYUTEIBHOM BBICOTE MCIOJB3YIOT alllapaThl CaMOJIETHOTO M THOPHIHOTO
TunoB. OHU OTJIIMYAIOTCS CIIOKHOCTBIO B YIPaBICHHUH, TPEOYIOT CHEIMATBHBIX 3HAHUH U
HaBBIKOB y OIepaTopa, HaJW4YMsg YCTPONCTB B3JIETA-TIOCAAKH U  CIIEIHATBHO
000pyIOBaHHBIX B3JIETHO-TIOCAOYHBIX ITOJIOC.

OpnnopotopHble BIIJIA cXx0kH 1O KOHCTPYKIUHM C NMUJIOTUPYEMBIMH BEPTOJIETaMH,
OCHAIIEHBl BEAYIIMM BO3IYIIHBIM BHHTOM M HEOONBIINM TIO0 pa3Mepy BO3AYIIHBIM
BHHTOM Ha XBOCTE, 00€CIIeUnBAIONINM KOHTPOJbh Kypca. Takue BIIJIA, mo cpaBHEHHIO C
MYJIBTUPOTOPHBIMU, MMEIOT 0oJiee JJIUTENBHOE BpeMs IOJIeTa, MOTYT MPHBOJAUTHCS B
JICHCTBYE JBHUTaTeNIIMA BHYTpEHHero cropanus. OgHako OONbIIE pa3Mephl JiomacTen
HECYIIET0 BHHTA HE MO3BOJIAIOT MUIOTHPOBAHHIE U TIOCAAKY B TPYAHOJOCTYITHBIX MECTaX.

MynetupoTopubie BIIJIA mpocThl B M3TOTOBJICHUM M DKCILTyaTaIllH, YJKOHOMHYHEI.
W3 HemoctaTkoB clieAyeT OTMETHUTh OTpaHHYEHHOE BpeMs II0JeTa, HeOOIbIIne
TPY30MOABEMHOCTh U CKOpOcTh. Takue BIIJIA BO3MOXKHO UCIOB30BATH AJIA IPOBEACHUS
XUMHYECKON pa3BeJKH TPyHTA Ha OTPAaHUYEHHBIX TEPPUTOPHSX C TPUMEHEHHEM
MUHHUATIOPHBIX 3HEPrOPKOHOMHUYHBIX JATYMKOB. I3 BCeX paccMOTpEHHBIX MoAenei
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BIIJTA MynbTUPOTOpHOTO THINA HanOoiee CTAOMJIBHBIMA M YCTOWYHMBBIMH SIBJISIFOTCS
KBagpokomnTepsl [17].

B xagectBe mnaTdopmbl U aHATUTHYECKOTO MOYISI XUMUYECKON Pa3BEIKH MOYBBI
paccMOTpeHa JIMHEHWKa KBaJIpOKONTepoB kuTaiickoit kommanuu DJI. Kommnanus xoporo
3apeKoMeHmoBaga cebs Ha MHpPOBOM phiHKE ¢ 2006 T. W wWMeeT odUIHATHHBIC
npeacraButenbetBa B Poccuiickoir @epepanuu. bnaromaps MoaynbHOMY HOpPHUHLHAITY
KOHCTpyHpoBaHus 1ieneBoi Harpy3ku BIIJIA DJI nomyunnu mupokoe pacpocTpaHeHHUe B
pasNuYHBIX cdepax, B TOM YUCIE B TOUHOM 3eMIIEICIHH, CTPOUTENLCTBE, KapTorpadum,
reoie3ud, IOMCKE M CHACeHUHM, OXpaHe MpupoAbl. HeKoTopele TeXHUYECKHE
xapaktepuctuku BITJIA kommanun DJI npencraBnenst B Tabnuue 1.

Tabmnna 1.
HexkoToprsie xapakTepUCTUKH KBaIpOKONTEPOB KoMnaHuu DJI

Mopens KBagpoKkonTepa
XapakTepHucTUKa MATRICE MATRICE | MATRICE

100 S900 S1000 300 600
Bec, r 2355 3300 4400 6300 9,6
Pasmepsl, MM 806x806x253 460x450x360460x511x305/ 810%670x430 620X3520X50
MaxkcumaabHOE BpeMs 40 18 15 55 35
roJyieta, MHH
MaxkcumaibHas BbICOTA 120 500 500 5000 2500
oJyiera, M
MaxkcumaibHas CKOPOCTb
OPU30HTAIBHOTO IOJIETA, 22 19 19 23 18
M/C
MakcumanbHas CKOPOCThb 5 5 5 6 5
HaOOpa BBICOTHI, M/C
MakcumanbHas CKOPOCThb 4 4 4 5 3
CHIDKEHHS, M/C
[Mone3Has Harpy3kKa, T 1000 5000 6000 2700 6000
Temnepatypa pagoseit 1040 | 1040 | -1040 | 2040 | -10-40
cpensr, ° C
ﬁi“iﬂmﬂ"m’m BIICTHRI 3600 8200 11000 - 15100
OTHOCHUTENbHAS IIeHa Ha 0,22 0,16 0,20 1,0 0,40
TeKyIIee BpeMsl

CocraBneHo aBTOpaMu € IOMOLIbIO IIOMCKOBOM CHCTEMEI «HH}:[@KC».

C IMPUMCHCHUEM CHUCTEMHOI'0 aHalin3a IJid AOCTUIKCHUSA IMOCTaBJICHHON B pa60Te

nemu BbIOpaH kBagpokontep momenn MATRICE 100. Anmapat ocHameH HaOoOpom
pa3IMYHBIX MOPTOB NMHUTaHWS W JIAHHBIX, YTO IMO3BOJSIET PACIIMPATH ero (pyHKIMOHAT,
€03/1aBasi MPHUIIOKCHUS WITH TPOTPAMMBI CIICIIMANILHO JIJISl CBOCH OTPACITH.

Cnenyer OTMETUTb, 4YTO HH OJUH U3 wuMeromuxcs B npoaaxe BIUJIA
MYJBTHPOTOPHOT'O THIIA HE UMEET JOCTATOUYHON YCTOWYMBOCTHU IIPH MOCAIKE HA TBEPAYIO
MOBEPXHOCTh B YCJIOBUSX CHIILHO WU3MEHEHHOTO penbeda, a TaKKe B KOMIUICKTAIUIO
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BIIJIA He BXOOUT YCTPOMCTBO JUIsl TOJBM)KHOTO KPEIUIEHUS aHAIUTHYECKOTO MOJYJI,
TTO3BOJISIOIIETO MPOBOJAUTH U3MepeHwst KoHneHTpanuii AXOB Ha MOBEpXHOCTHIO MTOYBHI.
ABTOpaMH 3araTeHTOBaHA KOHCTPYKIIHS YCTOWYHMBBIX Teleckommdeckux ctoek BITJIA, a
Tak)Ke YCTPONCTBO AJisl cycKa-moabpeMa aHanu3aropa AXOB (puc. 1) [18].

Puc. 1. OnbiTHBINM oOpasen UCNOIb3yeMOro B paboTe OECHMIOTHOrO KOMILIEKca
XUMUYECKOH pa3BelKH TPyHTa
CocraBieHO aBTOpaMHu.

B kauectBe ananuzaropa AXOB B noyBax BIOpaHO MUHUATIOPHOE YCTPOMCTBO THUIA
«OIEKTPOHHBIN HOC», BKIIIOYAIOIIEe MATPHUIYy BBICOKOUYBCTBUTEIBHBIX IHE30CEHCOPOB,
MOMEIIEHHYI0O B OTKpBITYIO siueiiky gerektupoBanus [19, 20]. IleezoceHcopst
NPEACTaBISIOT COOOM TOHKYIO IUTacTHHY KBapua AT-cpesa ¢ coOCTBEHHOH YacTOTOH
kosnebanuit 10-15 MI'm, Ha KOTOpyI0 € ABYX CTOPOH HAIbUICHBl METAUIMYECKHE
ANEKTPOAbI, MOAMMUIMPOBAHHBIE IUIEHKAaMH COpOeHTOB. [Ipw mpupamieHun Macchl
BEIIECTBA B pe3yJbTare aJcopOLMN Ha IUIEHKe-MOAN(UKATOPE MPOUCXOOUT CHIDKECHHE
COOCTBEHHOW YaCTOThl KOJICOAHWI KBaplieBOW I1utacTuHbl Ha Benuumny AF (['m),
NPONOPLUMOHAIBHYI0  KOHIEHTPALMM  aHAIM3UPYEMBbIX Ta30B B  OKOJOCEHCOPHOM
npoctpaHncTBe (Haa nousamu). [logo0HbIE cCHCTEMBI YCHIEITHO MIPUMEHSIOTCS Ul aHAIN3a
Pa3MYHBIX TPUPOIHBIX CpeJ W OTIMYAIOTCS BBICOKOH YYBCTBUTEIBHOCTHIO (110 2,5
MI'w/mr), OpicTponericTBHEM (BpeMsl OTKJIMKA JI0 5 C), TOYHOCTHIO MHUKPOB3BEIINBAHUS
(mOrpemHoCTh  JIyYIIMX  [bE30CEHCOpOB  cocTaBimsieT 1-2 %), HaJgeKHOCTHIO,
SKOHOMUYHOCTBIO, MHHHUMAJIBHBIM 3HEpro- u pecypconorpednenuem [21-23]. Taxxke
HEMAaJIOBXXHBIM (PaKTOPOM TpPU BBHIOOPE UYYBCTBUTEIBHBIX DJIEMEHTOB JUIsI CHEMHOTO
aHanutudeckoro moxaynst BIIJIA sBasercda M TO, YTO NBE30CEHCOPBI YCTOWYMBBI K
BUOpaINK, MEXaHHIECKUM BO3JICHCTBUSM, paIUalliH, arPECCUBHBIM Cpe/iaM; OOpaTHMBbI U
CIIOCOOHBI K caMopereHepaluy B TeUeHrne 1—2 MHH; pe3ysibTaTbl H3MEPEHUI He 3aBUCST
OT MOJIOKEHUS MTbE30CEHCOPOB B MPOCTPaHCTBE [23].

Marpuubl M3 HECKOJIBKHX IHE30CEHCOPOB C HECEJIEKTUBHBIMH Pa3HOPOAHBIMU
YyBCTBUTEIBHBIMH COPOIMOHHBIMH TIOKPBITHSAMH HCHONB3YIOT IS HICHTH(UKAIMN
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XUMHUYECKUX COCAMHCHUH B OOBEKTaX OKPYKAIOMICH Cpelbl, TO €CTh BBIOPAHHBIN
aHanmu3atop yHuBepcasieH. C Ha0OpOM OJHUX W TEX XKE IbE30CEHCOPOB BO3MOXKHA
UICHTH(HUKAIUS U KOTMYECTBEHHOE OMPECICHUE PA3IMYHBIX XUMUICCKUX COCIMHCHHH.
OO0OpaboTka ¥ BuU3yaidu3alysi CyMMapHOTO AHAJIMTHUYECKOTO CHUTHAjJa OT HECKOJIbKHX
MBE30CEHCOPOB MPOBOJKUTCS MO PA3IUYHBIM AITOPUTMAM B 3aBHCHMOCTH OT PEIIaeMbIX
3amaq [13, 19, 22]. Haubomblee pacrnpocTpaHeHHne Ha CETOMHAIIHUNA IEHh UMEET METOT
HEHPOHHBIX CETEH, MOAPa3yMEBAOIIUN MPEABAPUTEILHOEC O0YUCHUE CHCTEMBI CEHCOPOB
TI0 TAJIOHHBIM 00pa3iiaM aHAIM3UPYeMOro o0obekTa [24].

METOJUKA HWJIEHTHUOUKAIIMA WU KOJUYECTBEHHOI'O OIIPEAEJEHHSA
AXOB B ITOYBE

Ha npumepe onpenenenus aumetunamuna (JJMA) B craThe mpencTaBieHa METOANKA
OLICHKW 3arpsi3HEHHs TOYB C NMPUMEHEHHUEM aHalM3aTopa, BKIIOYAIOIIETO MAaTpHIy M3
TpeX MbE30CCHCOPOB. [IMMETHIaMUH — ra3 ¢ Pe3KUM 3alaxoM THUJION PbIOBI, TSDKeTIee
BO3/yXa; OTHOocuTCcs K coenuHeHusm Il xmacca omacHoctn. Ero wncnomsdyror npu
MPOM3BOJICTBE PE3WHBI, OTPABIISIOIINX BEIECTB, PAKETHOTO TOIUIMBA. [Ipy mpaBUIILHOM
XPaHEHUH JUMETWIAMHH SIBISICTCS CTAOMJIBHBIM BEILECTBOM, a B MO4YBaX (OCOOEHHO BO
BJIQXHBIX) TpaHC(HOPMHUPYETCS B TeNTWI, HUTPO3OAMMETHIAMHH, TETpaMETHIITETPa3eH,
JuMeTuIIhopMaMuI, METHITPHA30JI, JMETHITPUA30, JUMETHIITHPA30H
dopmanpneruga [25]. IMA xopomo pactBopuMm B Boae (1630 r/m mpu 20 °C);
Oe3pasMepHas KoHcTanTa 3akoHa I'eapu mpu 20 °C g Hero pasHa 3,37-10°, uro
03Ha4yaeT HU3KYIO JIETY4eCTh TOKCHKAHTA C TIOBEPXHOCTH TTOYBEI.

B kadecTBe TMJICHOYHBIX TOKPBITHH MBE30CEHCOPOB MATPUIIBI HCIOIH30BAIN
PacTBOPHI PAa3HOMOISPHBIX COPOCHTOB: TOJSAPHBIN IMYENTWHBIA Kiei (ceHcop 1); cpemne
noJsipHbId TpuTOoH X-100 (cercop 2); HEMOMSAPHBIN NOMUCTAPOT (ceHCop 3). 3HAYUTENEHO
OTJIMYAIOIIASCS  TpUpoJa COPOCHTOB  OOCCIEYMBACT  pa3jivMude B  BEIHYMHE
AHAJTITUYECKOTO CHTHalla KaKJI0ro mbezoceHcopa (AFi) u KMHeTHKe cOpOIH pa3InIHbIX
AXOB (AFi=f(t)), uro mo3Bomsier uACHTH(UIUPOBATH BeHmIECTBA C  OOJbBIIEH
BEpPOSTHOCTHIO [21].

[Ans  npurotoBiaeHuss MOJENbHBIX cMmeced mapoB [JMA u  mocTpoeHus
rpagyMpOBOYHBIX T'Pa(UKOB PACCUMTHIBAIM KOHLEHTPALMWIO NMApoB AUMETHIAMHUHA Hal
ctannapTHbIM 40 %-HbIM XMMHYECKH YMCTBIM pacTBOpoM Mo 3akoHy I'enpu-ZlampToHa

[26]:
Cra3 = Cp-p/ HCC!

rie Cras u Cpp — xouuentparmu JIMA B ra3osoit u BogHoi (asax (Mr/m3); He =
2,97-10%° — Ge3pasmepHas pacTBOPUMOCTh I'€HpU — OOpaTHas BeJIMYMHA KOHCTAaHTE
I'enpu.

Brruucnennass paBHoBecHass KoHueHTpanus JMA B razoBori daze 40 %-noro
pactBopa coctaBuna 137,9 mr/m°. HachllieHHblE Tapbl IMMETHIAMHHA DPa30aBlIsid B
reHepaTope MOJEIbHBIX Ta30BbIX CMECeH 10 3aJaHHON KOHLEHTpauu [27].

MoauduimpoBaHHble  MME30CEHCOPHl  3aKpEeIUsUId B 3aKpBITOH  stdelike
JIETeKTUPOBAHMSI, B KOTOPYIO HMHXXKEKTHpOBaIHM mmpuiieM mnapbl JMA ¢ 3amaHHBIMH
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KoHIeHTpalusiMu B HHTEpBae Cra=10-105 Mr/mM°. CUUTHIBATH CHUIKEHHE YaCTOTHI
KOJIeOaHMI Ka)IO0Tr0 Mbe30CeHCopa ¢ maroM t=15 ¢, yepe3 1 MUH OT Hayama copOuuu
(ukcupoBanu aHamuTuueckuil curHan AFi. IlomydeHHbIe TpaaynpoBOYHBIC TpaduKu
MIPEJICTABJICHBI HA PUCYHKE 2.

Haubonpmeit wyBcTBUTENFHOCTEIO K TTapaM [IMA xapakTepusyercs mbe3oceHcop (1)
¢ TUICHOYHBIM TIOKPHITHEM Ha OocHOBe TpUTOHA X-100. 3TOT MhE30CEHCOP MCIOIB30BATH
JUTSL KOJIMYECTBEHHO ormpeneicHus mapoB JIMA Haj NMOBEPXHOCTHIO IMOYBHI, TPU 3TOM
YYUTBIBAJIA  TEMIIEPATypHBI K03(D(PHUIMEHT, YCTaHOBICHHBIA IS JUMETHIAMHHA
AKCMIEPUMEHTAIIBHO IyTEM MTOCTPOEHUS M30cTepsl copOInu (Kipy=26 ['/5 °C).

AF. '
500 ¥=21,271x - 10,71
R?=0,9946

450
~

400
350 P
300 ""

250 7 ¥=9,9774x - 5,6075 2
o R?=0,9966 —

200 s

150 n " y=45516x-3,0161
_— 2_ R
100 - e R-osse, 3

e

10 20 30 40 55 65 75 85 95 105 (g MI/M?

Puc. 2. 3aBUCUMOCTH AHAJIUTUYECKUX CUTHAJIOB MbE30CEHCOPOB,
MOIU(UIIMPOBAHHBIX TTUeInHBIM KieeM (1), tputoHom X-100 (2) momuctuponom (3) ot
KOHIIEHTpAIK JUMETHIIAMHHA B Ta30Boi (aze (TemmnepaTypa Bozayxa 22+0,5 °C)

CocTtaBneHo aBTOpamH.

Hns unentupukanmu AXOB ¢opMmupoBany CyMMapHbBI aHATUTHYECKUH CUTHAT OT
TpeX TMbE30CEHCOPOB IIyTEM IIOCTPOEHHUS «OTIedYaTKa 3amaxa» — JIeNeCTKOBOM
muarpammel B nporpamme Excel [21]. Hns 3Toro 1m0 4acoBO# cTpenke Ha paauaibHBIX
OCSIX JAWarpaMMBbl TTOOYEPENHO OTKIAJIBIBAIM AHAJIUTUYECKHE CHUTHAJBI KaXI0TO
npe3oceHcopa ¢ marom t=15 c. Takoif mNoaXox NO3BONAET YYECTh HE TOJBKO
WHTEHCHBHOCTH COpPOLIMM aHanWTa Ha COpOEHTax pas3IMYHOH NPHUPOJBI, HO M y4YecTb
0COOEHHOCTH KMHETHUKU COPOLMH, YTO SIBJISIETCS] KAUECTBEHHOH XapaKTEepPUCTHKON METOAaA.
«OTneyaTky 3amaxa» pa3lIMYHbIX I'a30B YHUKAIbHBI, KaK OTIIEYAaTKH NajbleB. [Ipumeps
JIETIECTKOBBIX MarpamMm, MOJIYYeHHbIX JJIS Pa3IMYHBIX T'a30B, MPEACTABICHBI HA PHCYHKE
3. Ilpu wu3MeHEHWM KOHIEHTpAIlMH aHAIM3MPYEMOro ra3za H3MeHseTcd IUIOIIAIb
aUarpaMMmbl, a TreoMeTpus ocTaercss npexHed. Ilpm Hamuuuu COmMyTCTBYOLIMX
KOMIIOHEHTOB T'€OMETpUs AWarpaMMbl HM3MEHSETCSd M TEeM 3HAa4YuTeJIbHEe, YeM BBIIIEe
COJIepKaHUE MEIIAIOIIETO BEIIeCTBA B CMeCH Ta30B (puc. 4).

Jnst  CHWKEHMS BIMSHUS CONYTCTBYIOIIMX KOMIIOHEHTOB Ha  HAJEKHOCTh
uaenTudukanun AXOB B nouBe MpoBOAMIN 00y4Y€HHE MCKYCCTBEHHOIO MHTEIUIEKTa Ha
Oa3e oOmIeqOCTYNMHOM mnporpaMMbl Loginom 1o 0a3aM [JaHHBIX, TMOJYYEHHBIX JIJIS
pasiauuHbIx ycioBuit copoumu JIMA. Jlns oOydenus ucmosib3oBanu 1225 o0pasioB ¢
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pasNIUYHBIMUA KOHIEHTpauusiMd  JIMA, B TNPHUCYTCTBUM COMYTCTBYIOIIMX Ta30B B
pa3IMYHBIX COOTHOIICHHSX, B WHTEpBAJE TeMmepaTyp Bosayxa or 5 mo 32 °C.
BepositHocTs  mpaBuiabHOM — uaeHTHGWKamms JMA B mouBaxX IIpH  HAIHYHAA
COITyTCTBYIOIIMX KOMIIOHEHTOB MPU MX COJIEPYKAHWH, HE MPEBHILAIOIINX KOHIIEHTPALNIO
aHanu3upyeMbix AXOB, B 3aJaHHBIX TEMIIEPATyPHBIX YCIOBUIX cOCTaBIsieT 99,8%.

Mapbi AMA, 100 mr/ky6.m Mapbi Bogbl, 50 mr/Ky6.m

TX-10015¢ TX-10015¢

ncsoc g nK1S¢c ncsoc nK1Sc

Nk 60¢ : nc1se nKk60¢

ncasc nk30c¢ ncasc

nkasc nc3oe nKas< ncsoe

TX-10045 ¢ TX-10045 ¢

Napbi 6eH3unHa, 50 mr/ky6.m MNapbi ayetoHa, 100 mr/ky6.m

TX-1001S¢ TX-10015¢
2 25
ncsoc Nk 15c ncéoc ~ nK1Sc

NK 60 ¢ ncisc Mk s0c 15 ncisc
19

nK4sc ncsoc nK4sc ncsoc

TX-10045¢ TH-10045¢

Puc. 3. «OrtnevaTku 3amaxoB» pa3IWYHBIX COCAMHECHHUM, TOJIYYEHHBIE C
MIPUMEHEHUEM TPEXCEHCOPHOM MaTpuIlkl (TeMiiepaTypa Bo3ayxa 20+0,5°C)
CocTtaBneHo aBTOpamH.

CIIOCOBb OBJIETA BIIJIA MECTHOCTH ITIPM JUCTAHIIMOHHOM
MOHUTOPHHI'E ITIOYB

Jnga BepeHus BO3AYIIHOM pa3BEAKHM MECTHOCTH TPU MOHUTOPHHIE BO3yXa
NPUMEHSIOT HW3BECTHBIE CXEMbl 00JeTa TeppuTopur (PEXHUMBI IIPOYECCHIBAHUSY;
«paszBopoTay; «3Meiku» u ap.) [28]. MszBectHsie Tpaektopun BIIJIA BO3MOXHO
WCIIOJIb30BaTh U NPW aHajM3e 3apakeHus MouBbl. CxeMa MOHUTOpPHUHTA TPH 3TOM OyzeT
OTIMYATBCS TEM, YTO B TOYKax oTOopa mpod mpowmzBomutcs mocanaka BITJIA; oTkpbiTas
Aueiika JETEKTUPOBaHMS aBTOMATHYECKH YCTAaHABIMBAETCA HA TPYHT; B TedeHue 1
MUHYTBI TTPOU3BOANTCSA CUUTHIBAHHE AHATUTHYECKUX CUTHAJIOB ITHE30CEHCOPOB, KOTOPHIE
B pEXUME peaJbHOI0 BpPEMEHU IEpelaloTCsl Ha KOMIIBIOTEp oIlleparopa, TIAe
00pabaThIBalOTCSl C TMOMOIIBIO CHEHHUAIBHBIX MPOrpaMM C LENbl0 HISHTU(UKALMN
OMacHOTO BEIIECTBa (€CIM OHO HE HW3BECTHO AamnpHoOpH) U YCTaHOBJIEHHS €ro
KOHIIEHTpAIlMM HaJ] MOBEPXHOCTHIO TMOYBHL. [locime mpoBeneHUs W3MEPEHHsI OTKPHITast
Aueiika JETEeKTUPOBAHMS aBTOMATHUYECKH INOAHMMAETCS C NMPHUMEHEHUEM CIENHMaIbHOIo
ycrpoiictBa. B Teuenne Bpemenu Habopa BoicoThl BIUJIA u ero mepenera k cienyromien
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KOHTPOJIEHOM TOuke (1—2 MUH) MPOHMCXOTUT pereHepanus COPOIMOHHBIX TUICHOYHBIX
MOKPBITHHA, TO €CTh IIb€30CEHCOPHI TOTOBHI K IIOBTOPHOMY MCIIOJIB30BaHHIO.

AMA:BOAA (5:1) AMA:BOAA (2:1)

T%-10015 ¢ 1610015 ¢

14 20

neeo ¢ 1 K 15 ¢ NC6o ¢ Nk 15 ¢
10 15

K 60 ¢ 8 ncas e K 60 ¢
4

TX-10060 ¢ ) TX-10030¢  TX-20060¢ o TX-100 30 ¢

necas ¢ K 30¢ ncas ¢ MK 30 ¢

nK 45.¢ ne3o e nK 4 ¢ NC30 ¢

NN a8 ¢ ne 1o ¢

Puc. 4. «OTnedarku 3amaxoBy» cMecei ra3oB (Temmepartypa Bosayxa 20+0,5°C)
CocrapieHo aBTOpamu.

OnmHako W3BECTHBIE CHOCOOBI 00JeTa TEepPUTOPH HE YUMUTHIBAIOT XapakTep
pacnpoctpanenus AXOB B nemoHupyoomux cpeaax, KOTOPbIM 3aBUCHUT OT MHOTHX
(hakTOpOB, B TOM YHCIIE OT IPUIHHEI 3apXKEHUS TeppuTopuu (ocaxkaeHne oomaka AXOB,
yTedKa WM pa3iivuB U3 HUCTepHBI it XpaneHuss AXOB wiu Tpy0GonpoBoa, F’HiIbOTHHHOE
paspylleHne IHUCTEpHbl WM TPyOONpoBOJa B pe3yibTaTe B3pbIBA); WHTEHCHBHOCTH H
o0bema BeIOpoca AXOB; penbeda MECTHOCTH; THNA M YIUIOTHEHHS JETIOHHUPYIOIIEH
cpenpl; pusnko-xumuyeckux csoiictB AXOB; MeTeoponoruueckux ycinosui [29].

B nenonupyronux cpenax AXOB B 3aBUCHMOCTH OT CBOUX (PU3UKO-XUMHUECKUX
CBOMCTB, pa3jMTOrO KOJMWYECTBA U YCIOBHHM OKpYXaroIIeld Cpelbl MOTYT OCTaBaThCs B
HEU3MEHHOM BHUJIE€ OT HECKOJBKMX YaCOB IO HECKOJBKHX HEIENb, MECALEB M JaXKe JIET
[12]. ITpu smuccun AXOB u3 HeNOHUPYIOMUX CPeJl MPOUCXOAUT BTOPHUIHOE 3aPKCHUE
tepputopun. IIporosupoBars Xapaktep pacmpoctpaHeHuss msatHa AXOB B
JETIOHUPYIOUIMX Cpelax M paclpoCTpaHEHHWE BTOPUYHOrO OOJlaKa 3arpsi3HEHUs Npu
OOJNIBIIIOM COYETaHWH CIyYalHbIX (AKTOpOB HEBO3MOXKHO. [loaToMy mpeanaraercs
CrelagpHasl CXeMa MOHHMTOpWHTa TpyHTOB c mnpumeHeHueMm bIIJIA, kortopas
MIpeJICTaBJICHA HA PUCYHKE 5 a.

Ha mnepBom osrame wusmepenue koHmeHTpanuii AXOB B mouBe HEoOX0aWMO
NPOBOJWTH TIO CIHpaJd OT o4yara XUMHYECKOH aBapuu Ha HEOONBIIOM YJAICHHH OT
ucrounuka (5-10 m), uro obecneyuBaeT HArSIIHOCTH (OPMHPOBAHHUS OCHOBHOIO
HanpaBJIeHUs] paclpocTpaHeHHs IsiTHAa. Ha BTOpoM 3Tame miar W HampaBiieHHE BbIOOpa
ToueKk m3MepeHus KoHreHtpamnu AXOB amanTupyoT B pexuMe peasbHOTO BPEMEHHU.
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Apnantanuys 3aBUCUT OT COOTHOIICHMS TeKylled KoHieHTpauuu AXOB k HOpMaTuBy B
KOKIOM TpEeABIAYIIeM BHUTKE CIHpald OT oOdYara XHMHYECKOTo 3arpsi3HeHws. Ecmum
TEeKyIIasg KOHIGHTpalus B TOYKE IO BBIOPAHHOMY HAIIPABJICHUIO HE IPEBBIIIACT
YCTAaHOBJICHHBI HOPMATHB, TO MO 3TOMY HaIpaBICHUIO MPEKpaIIalOT BECTH aHAIU3 U
MIEPECTPANBAIOT TPACKTOPHIO IBHKEHHUS POOOTH3NPOBAHHOTO KOMILIEKCA.

Puc. 5. Cxema obnera BIIJIA MecTHOCTH 1UIi MOHUTOPHMHIA 3arps3HEHUs] IOYBHI B
aJalTUPOBAaHHOM pexuMe (a) M KapTa 3arpsasHeHus nouB (6). CTpenkaMu MOKa3aHO
HanpaBieHne apmwxkeHust BIIJIA; Toukamm — wmecra mpoboorOopa; muppamu —
KpPaTHOCTH TPEBBILICHNSI HOPMAaTUBOB coepkanust AXOB

CocraBieHo aBTOpaMHu.

Takol crmoco® MOHHTOpPMHTa MOYB 00ECHEUYMBAECT TOYHOCTh OKOHTYPHUBAHH ISTHA
AXOB mnpu MUHUMAaJbHOM 4HCJIEC TOYEK aHanmm3a. PaccTosHue MeXIy TOYKaMu
U3MEPEHNH BO3MOXKHO BapbUpOBaThb B pPEKUME pealbHOro BpeMmeHd. llpum wmano
M3MEHSIOIIUXCSl KOHLIEHTPALUUAX PACCTOSIHUE MEXIY TOYKAaMH CIelyeT yBEIHYUTh Oe3
norepu MHPOPMAIMM W CHIDKEHHS TOYHOCTH MOHMTOpuHra. Ilocie obOpaborku
WHQOPMAIIUK CTPOUTCS KOHIIEHTpAIIMOHHAs Kapra pacrnpoctpaHeHus msatHa AXOB B
JICTIOHUPYIOIINX cpefax (Hampumep, B mnporpamme Surfer), mo koTopoit ¢ ydeTom
U3MEHSIOIIUXCS ~ METEOPOJIOTMUECKMX  YCIOBMH  BO3MOXHO ~ Oojiee  TO4YHOE
MPOrHO3UpOBaHue oOpa3oBanus Haja nsatHoM AXOB BropuyHoro otnaka (umudpa 2 Ha
PHUCYHKE 5 6) 1 TIepeHoca ero B BO3/IyXe.

3AKJIIOYEHHE

CrenaH KpaTKAi aHaJ W3 MPUMEHEHUS COBPEMEHHBIX OECTMIOTHBIX KOMIUIEKCOB IS
JUCTAHIIMOHHOTO MOHHMTOPHHIA 3arps3HEHUs] OOBEKTOB OKpYXKalolled cpelsl B
TPaXTAHCKUX W BOCHHBIX NemsX. X TiaBHBIE OTIMYUS OT HA3eMHBIX CPEJCTB —
CKOPOCTh TONy4deHHs HH(QOpPMAanWW W 0e30MacHOCTh IepcoHaNa (JIMYHOTO COCTaBa).
BONBIIMHCTBO  CYIIECTBYIOIMUX  KOMIUIEKCOB ~XMMHYECKOW pa3BEJKH  OCHAIICHBI
JATYNKAMH 71 OOHAPY)KEHHsI aBapUHHO XUMHUYECKH OTIACHBIX (OTPABISIOIINX) BEUIECTB
B atmoc(epHoM Bozmayxe. [nst pemieHus mpoOiieMbl JUCTAHIIMOHHOTO MOHUTOPHUHTA
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3apaXeHHs MOYB MPEUI0KEH KBaJAPOKOIITEP C MOBBIIIEHHONW YCTOWYMBOCTBIO IIPH B3JIETE-
MOCaKe, OCHAIIEHHBIA TOJBI)KHBIM aHAIUTHYECKIM MoayiieM — aHanu3aTtopom AXOB
Ha OCHOBE MATPHITBI ITbE30CEHCOPOB («IJIEKTPOHHBIA HOCY ).

PazpaboranHass MeToAMKa MO3BOJSET aHAIM3UPOBaTh 3arpssHeHue mous AXOB B
IMpoKoM uHTepBaine Temneparyp (5-32 °C); konnentpauuii (10-105 mr/m® Hax mo4soit);
B IIPUCYTCTBUU COILYTCTBYIOIINX COCIUHEHUH (IIapoB BoAbl, OeH3UHA, ciupTa). MeTtonuka
YHHUBEpCalbHa, TO €CTh C HWCIOJNb30BaHMEM HabOpa ONHUX M TEX K€ IMbE30CEHCOPOB
BO3MOXHO OOHApy)KEHHE pPa3iIMYHBIX XMMHYECKHUX COEAMHEHHWH HaJ mouBaMH. Bpems
W3MEpeHns B ONHOHW Touke (0e3 ydera B3jeTa-TIOCAIAKH KBaJIPOKOMTepa) COCTaBisieT 1
MuH. Perenepamus nbe30CEHCOPOB MPOMCXOIUT CaMONPOM3BOJIBHO BO3AYXOM Uepe3
OTKpBITOE JHO s4YeMKu JeTekThpoBanus mpu mnepenere bIIJIA k crnexyromeit
KOHTpOJNIbHOW Touke. llpeacraBmeHHass wmeroamka He TpedyeT mpoboorbopa U
IpoOOMOArOTOBKY MOYBBL; CIIELHATIBHOM anmnapaTypbl Al PEreHepalii 4YyBCTBUTEIbHbBIX
JJIEMEHTOB aHanu3aTopa. MHpopmanus o 3arps3HEHHM MOYB IEPEJacTCs B PEXKHME
PeaIbHOro0 BPEMEHH Ha IIyJIBT OIepaTopa.

CxeMbl 00jeTa MECTHOCTH 3aBHCAT OT MHOTHX (DaKTOPOB M IIOCTABJICHHBIX 3a1ad.
Hns onenku 3apaxeHuss nouBsl AXOB criemyer yuuThIBaTH XapakTep, OObEMBI U
NPUYHMHBl WX TOCTYIJICHUS B OKPYXKAIOIIYI0 Cpely, KIMMAaTHYECKHE YCIOBHS, penbed.
IIpennoxennass B paboTe cxema o0JieTa MECTHOCTH C ajanTaluedl MapipyTra B
3aBUCHMMOCTH OT CTCIICHU 3arpia3HCHHA II0YB B KOHTPOJIBHBIX TOYKax IO3BOJIACT
COKpaTHTh BpeMs o0jera 0e3 CHWKEHHS TOYHOCTH M HaJIeKHOCTH MOHUTOpPWHTA
3arpsA3HEHUs [TOYBBI.
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REMOTE MONITORING OF SOIL CONTAMINATION WITH HAZARDOUS
CHEMICALS: PROBLEMS AND SOLUTIONS

Shishkin A. V., Kochetova Zh. Yu.?, Velikanov A. V.2, Tronin A. L.*

1.234 Military Educational and Scientific Centre of the Air Force N.E. Zhukovsky and Y.A. Gagarin
Air Force Academy, Voronezh, Russian Federation
E-mail: ‘zk_va@mail.ru

A brief analysis of the use of modern unmanned systems for remote monitoring of
environmental pollution for civil and military purposes is made. Their main differences
from ground-based chemical reconnaissance equipment are the speed of obtaining
information and the safety of personnel (personnel). Most of the existing chemical
reconnaissance complexes are equipped with sensors for detecting emergency chemically
dangerous (toxic) substances in the atmospheric air. To solve the problem of remote
monitoring of soil contamination, a quadrocopter with increased stability during takeoff
and landing is proposed, equipped with a mobile analytical module — analyzer of
emergency chemically hazardous substances based on a piezosensor matrix («electronic
nose»). Piezosensors differ from well-known soil pollutant analyzers in their high
sensitivity, miniaturization, and economical energy consumption. They are resistant to
vibration and mechanical influences, radiation, aggressive environments, and are
reversible.

The developed technique using an «electronic nose» allows analyzing soil contamination
with hazardous chemicals in a wide range of temperatures (5-32 ° C); concentrations (10—
105 mg/m3 above the soil); in the presence of concomitant compounds (water vapor,
gasoline, alcohol). The technique is universal, that is, using a set of the same piezosensors,
it is possible to detect various chemical compounds over soils. The measurement time at
one point (excluding take-off and landing of the quadcopter) is 1 min. The regeneration of
piezosensors occurs spontaneously by air through the open bottom of the detection cell
during the flight of the UAV to the next control point. Thus, the presented technique does
not require sampling and sample preparation of the soil; special equipment for the
regeneration of the sensitive elements of the analyzer. Information about soil pollution is
transmitted in real time to the operator's console.

Over flight patterns depend on many factors and set goals. To assess soil contamination
with hazardous chemicals, it is necessary to take into account the nature, volume and
causes of their entry into the environment, climatic conditions, and relief. The proposed
scheme of overflying the area (in the «spiral» mode) with route adaptation depending on
the degree of soil pollution at control points allows you to reduce the monitoring time
without reducing the accuracy and reliability of monitoring soil pollution.

Keywords: remote monitoring, unmanned aerial vehicle, soil pollution, emergency
chemically hazardous substances, piezosensor, electronic nose, terrain flyby scheme.
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BruoTnyeckne KpU3UCHI MHOTOKPATHO CIYYaINCh B (haHEPO30ICKOi HCTOpUHU 3eMITd, OJHAKO UX MPHUPOJA J0
CHX TIOp OCTaeTcsl MpeaMeToM Juckyccuii. Hacrosiast paboTta HalelieHa Ha U3YUCHHUE BO3MOXKHOMU CBSI3M 3THX
COOBITHH CO CMEHOW JIOJNTOCPOYHBIX TPEHIOB TEMIICpATypHBIX (iykTyarmidi. B kadecTBe Marepuana
UCIIOJIL3YIOTCST Hanboliee CBekask MHGOPMAIUS O BPEMCHH MPOSIBICHUS 19 OMOTUYECKUX KPU3UCOB, a TAKKE
HOBBIC TEMIIEpAaTypHbIC KpUBBbIC U1 (aHepo3os. Meroaumueckn paboTa OCHOBaHA HAa WHTEPIPETAUH
JOJTOCPOYHBIX TPEHIOB TEMIEPATypPHBIX (IYKTyaliii M COMOCTABICHHH HX CMEHBI C OHOTHYECKHMH
kpusucamu. [1o pe3ynbTataM BBITIOJHEHHOTO aHAIM3a YCTAHOBICHO, YTO MHOTHE OMOTHYECKHE KPU3KCHI (IO
JBYX TPETei OT UX OOILEro KOINYECTBa) aCCOLUMPOBATIMCH CO CMEHAMHE J0JITOCPOYHBIX TPEHIOB, PABHO KaK U
MHOTHE U3 NMOCIEAHNX (He MEHEe TOJIOBUHBI) COMPOBOXKIAINCH OMOTHYECKUME Kpu3nucamu. OnpeneneHHOCTh
TaKUX UHTEPIPETANNIl B 3HAYUTEIFHON CTEIICHH 3aBUCUT OT BBIOOpA TEMITEPaTYPHOU KPHBOM U MEHBIIIE — OT
BBIOOpA IIKAIBI TEOJOTMYECKOTO0 BPEMEHH (OTHOCHTEILHONW WM abCONOTHOH). BhImBHHYTa rumoresa o
HAJIMYUM HEKOTOPOTO MEXaHHM3Ma, CBS3bIBAIONICTO (aHepo3oiickue OHOTHYECKUE KPU3UCHI CO CMEHOM
JIOJITOCPOYHBIX TPEHJIOB M3MEHEHHI TEMIIepaTypHOro pexuma. [locnenyromnias BeprudUKaIus 3TOH THIOTE3bI
MOKET BBISIBUTH IPUYHHHO-CIIEACTBEHHYIO CBSI3b MEXY paccMaTpuBaeMbiMu peHomeHamu. [Ipu 3ToM cMeHa
JOJTOCPOYHBIX TPEHIOB TEMIIEPAaTypHbIX (IIyKTyaluii ckopee HE BbI3bIBaJa OMOTHYECKHE KPU3UCHI, a
MOBBIIIANA BEPOSTHOCTh UX PA3BUTHS 32 CUET MAICOIKOIOTHIECKOTO CTpecca.

Kniouegvie cnoea: 6uota, rnobanbHas maneoreorpadus, H3MEHEHHs TeMIeparyp, KaifHO30if, MaccoBbIe
BBIMUPAHHS, ME30301i, Tale030M, MAICOKITMMATHICCKUAC TPCHIBI, COOBITHIHHBII aHAIN3, CTpaTUrpadus.

BBEJEHUE

Buotnyeckne Kpu3HCHl, HEOJIHOKPATHO MMEBIIHE MECTO B (haHEpO30HCKONH MCTOPHH
3emitn, MPEACTABISIFOT 3HAYUTEIBHBIA UHTEPEC ISl COBPEMEHHBIX HccienoBareneit. OHI
OTPaXKalOT PeaNH3alfi0 B TOW WM WHOW Mepe KaTacTpOUYEeCKHX CIEHApUEB Pa3BUTH
KaK >KM3HU, TaK ¥ T€OJOTHIECKOM cpeibl Hallel mianeTsl. KpymHbie U3 HUX U3BECTHBI KaK
MaccoBble BBIMHpaHHWs, HanboJiee M3YUCHHBIE M3 KOTOPHIX HMMENIM MECTO Ha pyOeikax
nepmu/Tpuaca [1, 2, 3] u mena/maneorena [4, 5, 6]. buorndeckum Kpu3ncaM TMOCBSAIICHO
OTPOMHOE KOJIMYECTBO HAYYHBIX PabOT Kak 3apyOekHbIX [7, 8, 9], Tak ¥ OTEUECTBEHHBIX
crietinanuctoB [10, 11]. Ilpu sToM A0 cHX MOp HET OJHO3HAYHOTO TMOHUMAHHUS HHU HX
TOYHOTO KOJMYECTBA, HU MPUIKH. [lepBoe MOTI0 M3MEPSTHCS MEPBBIMH JIeCATKaMu (IIpH
3TOM OTKPBITHS HOBBIX COOBITHH Takoro poja mpojoinkarotcs [12, 13, 14]), a BTOpbIe
MIPEJINOJIaraloT TaKUe SIBIEHUS KaK acTePOMIHBIA ynap, U3MEHEHUs KIMMaTa, KojaeOaHus
YPOBHSI MOpSI, OKEaHUYECKasi aHOKCHUs, TPAIIOBLIM ByakanusM u T.0. [10, 11, 15, 16]. B
[[EJIOM, COBPEMEHHAs HayKa 3aKio4aeT, 4TO OHOTHYECKHE KPHU3UCHI CIIy4aauch B
(aHepo30iCcKOil HCTOPUN CPABHUTENLHO YACTO, & MPUYMHBI UX PA3UYINCh U TIPH OTOM
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3249aCTy0 HOCWJIM KOMIUICKCHBIN XapakTep (COOTBETCTBYIOIIAS POOIeMaTHKa MOCTOSHHO
nebaTupyeTcst U pacuInpsIeTcs).

I'mobOanpHBIE W3MEHEHUS KIWMaTa BXOASAT B YHCIO TPAJUIMOHHO OOCYKIaeMBIX
Opu4YuH OnoTHdeckux KpusucoB [17]. Hampumep, moxonomaHus OKa3blBaId PE3KO
HETaTUBHOE BIMSHUC Ha Iajeo30icKkue pruoBbie SKocucTeMBI [18], 4T0 criocoOCTBOBAIIO
o0meMy CHIDKEHHIO OMOpa3zHooOpasns, a aMIUTUTyJa TeMIIEpaTypHBIX M3MEHEHUH cama
mo cebe MorJia BBICTYNATh (PAKTOPOM MacCOBBIX BbIMHpaHUil [19]. CBsA3b OHMOTHYECKHUX
KPHU3MCOB M M3MEHEHHH KIMMara MOTJIa HOCHTb W ONOCpEeNOBaHHBIA Xapaktep. CTouT
MPHU3HATh, YTO TIOMBITKH MPOCIEKUBAHUS TIPSIMOM WM KOCBEHHOW CBSI3M IIyTEM
HETIOCPEACTBEHHOTO COMOCTABIICHNSI KPUBBIX OTACIBHBIX KIMMATHYECKUX MTapaMeTPOB CO
BpEMEHEM TPOSBICHUS OMOTHMYECKMX KPHU3HCOB XOTSA M TOJIE3HBI, HO HOCAT
OTHOCTOPOHHHH XapakTep W OTPAKaOT YaCTHYHO ycTapeBmuil moaxoa. OgHAKO 3TO HE
03HAYAET, YTO TAKUE MCCIEeIOBAHIS JOJDKHBI ObITh OCTaBIEHBI BOBCE.

Henbto HacTosAmel pabOTHI SIBISETCS PacCMOTPEHHE Tapajulenn3alui (BO3MOKHOTO
coBmasieHus) (paHEPO30UCKUX OMOTHUECKUX KPHU3UCOB C TEMIIEPATYPHOW COCTABISIONIECH
JIONITOCPOYHBIX W3MEHEHWH KiuMara. lIMeroTcs 1Ba Cepbe3HBIX OCHOBaHUS s
npoBeleHNsT MOoA0OHOTO poAa aHaiu3a. Bo-NepBBIX, COBPEMEHHBIC HCCIIEAOBAHHUS
MOKAa3bIBAIOT, YTO OMOTHYECKHE KPU3UCHI MOTJIM OBITH OIMpPEJCIICHHBIM 00pa3oM CBSI3aHBI
HE TOJBKO C CAMUMH M3MEHEHUSIMH MTapaMeTPOB OKPYIKAIOIIeH Cpellbl, HO U CO CMEHOM UX
JOATOCPOYHBIX TpeHaoB [20, 21]. Bo-BTopeix, B HemaBHee BpeMs ObLIM TPEAIOKCHBI
HOBBIE TeMIepaTypHble KpuBble Ui (aHepo3os [22, 23], yTo o3Ha4aeT HEOOXOAMMOCTh
MepecMoTpa paHee MPEeANPHHUMABIINXCS ComocTaBieHuil. [lanaas pabota mpeacTaBiseT
CBOETO poJla MeTa-aHallu3, T.C. IMONydeHHEe HOBBIX DPE3YJIhTaTOB M WX OPUTHHAIBHYIO
UHTEpIpETAlUI0 TyTeM o00paboTKM paHee OnMyOnuKoBaHHOW WHpoOpManuu. bioku
nociegHel He mpocTo 0000IIAIOTCS U COMOCTABIISIOTCS, HO IMEHHO aHAIN3UPYIOTCA.

METO/AKA MAJEOTIEOTPA®UYECKON PEKOHCTPYKIIMM KAPCTOBOI'O
PEJIbE®A CPEJCTBAMHM T'MC HA NPUMEPE BOCTOYHOM TI'PYHIbI i1
KPBIMCKHUX I'OP

B mensx Hacrosmiero wcciemoBaHHS KCIONB30BaHBI JBa BUaa wH(opMainuu. Bo-
MEPBBIX, 3TO CBEICHHS O (aHEPO30OMCKHX OMOTHYECKHX KPHU3HMCAaX W WX IPOSBICHUH B
T€OJIOTUYECKOM BpeMEHH. YHCIO 3THX KaracTpod) MOMKET OILEHHBATHCS MO-Pa3HOMY.
Kputnuecknii aHanu3 JuTEpaTypbl TOKa3bIBa€T, 4YTO B KadeCTBE TAKOBBIX MOTYT
MMOHUMATKCS, KaKk MUHUMYM, 19 coObITHif: cpemHexembOpuiickoe (1), mMO3THEOPIOBHKCKOE
(2), pannecunypckoe (3), xuBerckoe (4), dpan/damenckoe (5), neBon/kapooHoBOE (6),
cepryxoBckoe (7), rBazenynckoe (8), mepmb/Tpuacosoe (9), naaunckoe (10), kapHuiickoe
(11), tpmac/ropckoe (12), Ttoapckoe (13), aamenckoe (14), ropa/menoBoe (15),
ceHoMaHn/TypoHckoe  (16), wmen/maneorenoBoe (17), maneonen/souenoBoe  (18),
somer/onuroneHopoe  (19) [24]. Bo-Brophix, HE0OXOAMMO OOpPATUThCS K HOBBIM
(haHEpO30MCKIM TeMIlepaTypHbIM KpUBBIM [22, 23]. M3MeHeHHs KiMMaTa — JIOBOJBHO
IMIMPOKOE TOHATHE, KOTOPOE IOAPa3yMeBAaeT COBOKYITHOCTh pPa3jMYHBIX ()EHOMEHOB.
Jannas pabora QokycHpyeTcs KOHKPETHO Ha CPEJHEMHPOBBIX TeMIIepaTypax (TepMHH
HCITOJIB3YETCsI COTIIAcHO [22]) ¥ CpemHUX TSl HU3KUX IMIUPOT TeMIiepaTypax (B MOHIMaHUH
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[23]). CtouT OTMETHTB, YTO JBa BBINICYKA3aHHBIX BUJAa WH(OPMAIUH MMEIOT JOBOJIBHO
CXOZHOE BPEMEHHOE pPa3pelleHne, a MOTOMY MOTYT COTIOCTABIATHCS HAIPSMYIO.

Hcnonpizyemple KpHUBBIE OTPaXaroT (PIyKTyalludl TEMIEpaTyp, KOTOphIe MOTYT OBITh
ompeseieHbl KaK 3JeMEHTapHble. KX 3JeMEHTapHOCTh OOBACHSICTCS TEM, YTO OHU
MPOCIIEKEHBl TMEPBHYHO M C MAaKCHMaJbHO BO3MOXKHBIM BPEMEHHBIM pa3pemieHHeM.
OpnnHako aHanMW3 3TUX KPHUBBIX TO3BOJISIET TAK)KE YCTAHOBHUTH TEHACHINH, O0BEIUHSIIONINE
OJTHOPOJIHBIC CePUM TaKuX (IYKTyalud U, CJICIOBATEIBHO, OTPAXKAIOIIHNE 0oJice WU MEHEES
YEeTKYI0, TUHCHHYIO 3aKOHOMEPHOCTh U3MEHEeHHMIA TeMiiepatyp (puc. 1). DTH TpeHabl MOTYT
OBITH YCIIOBHO HA3BaHBI JOJTOCPOYHBIMHU, MPU 3TOM HX JOJITOCPOYHOCTH OTHOCHUTEIHHA
3NIeMEHTapHbIX QurykTyamuid. [IpeacraBnsercs, 4To U 3JeMEeHTapHbIe (IIYKTYyallud, U CMEHa
JIOJITOCPOYHBIX TPEHIOB MOTYT UMETh OTHOIICHHWE K OMOTHYCCKUM KpPU3HMCaM, MPHU 3TOM
nBosikoe (puc. 1). Bo-mepBBIX, OHH CITOCOOHBI OKa3aTh TPSIMOE BO3ICHCTBHE, CTaB
MIPUIUHON (M Iaxke mepBonpuynHOi B moHuManuu [10]) Takux katacTpod. Bo-BTOPBIX, UX
BIUSHUE MOXXET OBITh KOCBEHHBIM, KOTJa OHU CO3JAr0T OoJiee OJarompusTHBIC YCIOBUS
JUTSL peai3allii KPU3UCOB, BRI3BaHHBIX ApyruMu npuanHamu [20, 21]. MHTEpec k cMeHaM
JIONITOCPOYHBIX TPEHIOB OOBACHSAETCS TEM, YTO OHH MAapKHUPYIOT HamOoJee BajKHBIC
W3MEHEHHUS TEMIIEPATypHOrO pEeXUMa, NPEANoNaralome ApPYrylo HalpaBICHHOCTb
pa3BuTHsL OKpyKaromiei cpeiapl. OHM HE MOTJIM HE BJIMATh Ha 3KOCHUCTEMBI U OUOTY B
nenoM. Kak MHHMMYM, OpraHHM3MBl OKa3bIBaJNCh B CTPECCOBBIX YCIOBHSIX, OyIydn
BBIHYKJICHbI HM3MEHATHCS B COOTBETCTBHM C HOBBIMHM TCHICHIMSIMH (ITOAPOOHEE 3TH
MEXaHH3MBI OXapakTepu3oBaHsl B [20, 21]).

®
S © 3nemMeHTapHbie dnyKTyaumm

: 6 RHEES RATIRUUN =, > Onornyeckue
Q S CMeHa [ONTOBPEeMEHHRIX | . » KPU3MUCHI

2 ¥ TeHAeHUW# (TpeHooB)

npsiMoe BnvisiHue
(npnunnHa)

KOCBEHHOE BIUsiHWE
(ycnosws)

Knumamudeckud napamemp
(Hanpumep, memnepamypa)

2eorfioeu4eckoe spems

Puc. 1. Bo3MoKHBIE COOTHOIICHUS U3MEHEHHI KITUMaTa 1 OMOTHYECKUX KPU3KUCOB.

AHanuTHYecKas COCTABIISIOIIAs HACTOAIIEH paboThl, IPEAONPEACISIONIas €€ HOBU3HY,
3akiovaercs B cienyromeM. [Ipexe Bcero, hanepo3oiickre TemneparypHble KpuBble [22]
UHTEPIPETUPYETCS C LENbI0  BBIABJICHHUS  JOJATOCPOYHBIX TpeHaoB. llocnegnue
¢ukcupyroTcs TakuM 00pa3oM, 4YTOOBI OTpasUTh OJHOPOJHBIE CEPUHU BIIEMEHTapHBIX

120



®AHEPO30MCKHUE BUOTUYECKUE KPU3HCbI
N JOJI'OCPOYHBIE TPEH/IbI UBMEHEHUI KIIMMATA

¢nykTyaunidi. B OonpIIMHCTBE CllyyaeB 3TO HE MPEACTaBIsieT MPOOJIEMBI, OJHAKO Ha
HEKOTOPBIX WHTEpBajlaX YeTKUX TEHICHIMI He TMpociexuBaeTcs. JlanHas mporemypa
MpeJnoyiaraeT KadeCTBEHHO-BU3YAIbHYIO WHTEPIPETAIUI0 WMCXOAHON KPHBOH, KOTOpAas
000CHOBBIBaJIaCh U MOSCHsJIACH paHee (B TOM YHCIIE B KOHTEKCTE COOBITHIHOIO aHajH3a)
[20, 21, 24]. Ucmonp30BaHMe CHEITAATBHBIX CTATUCTUICCKUX METOMIOB B ATHX IIETITX UMEET
OTPaHWYEHHYIO TPUTOAHOCTh, T.K. OHH HE MOTYT TIOJHOCTBIO YYECTh OCOOCHHOCTEH
reonornueckoii uHpopMmauuu. KpymHeiimme aHoManbHBIE OTKIOHEHHS TEMIIEPATyp,
KOTOpbIE SIBHO HE BXOJAAT B COCTAaB CEPHii, HOHUMAIOTCS KaK CAMOCTOSITENbHBIE COOBITHS,
HapyIIaloNmue TPEHAbl. YCTAHOBJICHHWE TPEHIOB IO3BOJSET 3aUKCHPOBATH BpEMS HX
cMeHbI (0e3yClIOBHO, OHa 3aHMMalla HeCKOJIbKO MWIIMOHOB jeT). [Ipu 3ToM oHa Morna
OBITh KauyeCTBEHHO pa3HOW. Hampumep, B OogHHMX cilyyasx TEHAEHIMS K MOTEIUICHHIO
CMEHSUTach TEHJACHIWEH K IOXOJIONAaHWI0, B IPYIHMX — TEHACHIHUS K IOXOJOIAHHIO
ycunuBanacb. CMEHBI JOJITOCPOYHBIX TPEHIOB MOTYT COIIOCTABISTHCS HETIOCPEICTBEHHO
CO BpEMEHEM MPOSIBICHUS OMOTUIECKUX KPU3HCOB.

l'eonormueckoe BpeMs BBIpaKaeTCS B OTHOCHUTEIBHBIX W aOCONIOTHBIX €IMHUIAX.
Od4eBHUIHO, YTO MPUBSA3KA aHATH3IUPYEMON KPHBOW K Pa3HBIM BPEMEHHBIM IIIKAJlaM MOXKET
MIPUBECTU K Pa3WYMsIM B BBIJEIECHUU JOJITOCPOUHBIX TpeHIoB. [Ipu 3ToM mpeamourteHue
HE JIOJDKHO OTHABaTbCs aOCONIOTHBIM IIKAJIaM, T.K. OTHOCHTEJIBHBIC €IUHUIIBI
TEOJIOTHYECKOTO BPEMEHH, BO-TIEPBBIX, B HEKOTOPOIl Mepe COOTBETCTBYIOT €CTECTBEHHBIM
JTamam HWCTOpPHM 3eMIIM, a, BO-BTOPBIX, CYIICCTBYET HW3MEHYMBOCTH a0COJIOTHBIX
JATUPOBOK KITIOYEBBIX T'eOJOrMYecKHX pyOexked (Hampumep, [25]). B ortoli cBsiBu
HACTOSAIINIA aHAIN3 MPUBSA3aH KaK K OTHOCUTEIHHON IITKaJie TEOJIOTHYECKOTO BPEMEHH, TIe
3a eQUHWIYy TPHUHAT BEK, TaK U K aOCONIOTHOW INKajie, T/I€ €IWHUIBI BHIPAXXCHHI B
MUTHOHAX JieT. C y4eToM Halu4us JBYX ajlbTepHATHBHBIX TEeMIIEpaTypPHBIX KPUBBIX [22,
23] monyyaeMm YeThIpe BapUaHTa COOTHOIICHUH OMOTHYECKHX KPHU3UCOB M JIOJITOCPOYHBIX
W3MEHEHW KiauMmara. be3ycloBHO, 93TO BapWaHTBl JIOJDKHBI CPaBHHUBATHCA W
paccMaTpuBaThCs B COBOKYITHOCTH.

PE3YJBbTATHBI HCCJIEJOBAHUSA

AHanu3 TeMneparypHod KpuBoil [22] mpu HCHOJB30BAHUM OTHOCUTEIBHOW IIKAJIbI
TeOJIOTHYECKOTO BpeMeHH (pHC. 2) MoKa3bkiBaeT, uTo 14 duoTtmueckux kpusucos (1, 2, 4, 5,
6, 7, 9, 13, 14, 15, 16, 17, 18, 19 — o0ObsiCHEHHE HOMEPOB COOBITUH CM. BBIIIIEC)
aCCONMUPOBAIKMCH HEMOCPECTBEHHO CO CMEHOH JOJNTOCPOYHBIX TPEHIOB TEMIIEpaTyp WA
pacroiaranich Ha HadalbHBIX WM KOHEYHBIX WHTEPBAIAX THX TPEHIOB. DTO OTHOCHUTCH,
B YACTHOCTH, K TIO3HEOPJOBUKCKOMY, (pan/paMeHCKOMyY, NEpPMb/TPHACOBOMY, HOpa-
MEJIOBOMY M MEJI/IaJIcOTeHOBOMY MaCCOBBIM BBIMHPAHUSIM, U3 KOTOPBIX IEPBBIC YETHIPE
UMENH MECTO TpH CMEHE HalpaBJIeHHus TpeHIoB. Tarke Ooiee IBYX TpeTe CMeH
JTOJITOCPOYHBIX TPEHOB MAPALICTN30BAIUCH C ONOTHISCKIMH KPU3UCAMU.

AHanu3 TeMmrepaTypHOH KpuBO# [22] mpu HCHONIb30BaHMM aOCOJIOTHOW IIKAJIbI
TeOJIOTHYECKOTO BpeMeHH (pHc. 3) Mmoka3eiBaeT, uyTo 12 duoTmueckux kpusucos (1, 2, 5, 6,
7,9, 10, 15, 16, 17, 18, 19 — oObsicHeHHEe HOMEPOB COOBITHIA CM. BBIIIE) aCCOIUUPOBAINCH
HEITOCPEIICTBEHHO CO CMEHOH JTOJITOCPOYHBIX TPEHIOB TEMIIEPATyp HIIM PACIIOIarajuch Ha
HAaYaJIBHBIX WJIM KOHEYHBIX WHTEpBajaX 3THUX TPEHIOB. JTO OTHOCHUTCS, B YaCTHOCTH, K
MATH BHIIIEyKa3aHHBIM MAacCOBBIM BBIMHUPAHHSAM, M3 KOTOPBIX, KaK M B IPEABLIYIIEM
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cilydae, TiepBble YeThIpe UMENH MECTO MPH CMEHE HampaBlieHHs TpeHIoB. Taxke Oonee
TpeX dYeTBepTel CMEH [OJNTOCPOYHBIX TPEHIIOB MapalIeIM30BAIACh C OHOTHYECKIMH
KpHU3HCaMHU.

16

CpedHeMuUposbie memnepamypb

— TeMNEpaTypHas KpuBas
ZlonroBsp {Hble TPeHAbI

41— 6uoTUdeckne KpU3UChI
(Homepa cM. B TekcTe)

[ kem6pun [opposuk[ cunyp | nesoH [ kapbon | nepmb [ Tpuac | topa [ men [ naneoreH | HeoreH |
naneosomn Me30301 | KanHO301

Puc. 2. Oppunapubie ¢uykryanun (o OaHHBIM [22]) W HHTEpHpPETHPOBAHHEBIC
JIONITOCPOYHBIE TPEH/IBI U3MEHEHHI TeMIiepaTyp B paHepo3oe U OMOTHIECKIE KPU3HCHI (Ha
OCHOBaHUM [24]) mpHU WCHOIH30BAHUHA OTHOCHTEIHHOMN IMKAJBI T€OJIOTHYECKOTO BPEMEHHU
(maHHass cxema He IMpeJHAa3HA4YCHA sl COIMOCTABJICHHMSI KPH3UCOB M DIIEMEHTapHBIX
TEeMIIepaTypHBIX (DIYKTyaIHii).

AHanmu3 TemmeparypHoud KpuBO#l [23] mpu HCTONB30BAaHWM OTHOCUTEIBHOW IIIKAJIBI
IeOJIOTHYECKOT0 BpeMeHH (puc. 4) MOKa3bIBaeT, 4YTo 8 OMOTHUECKUX Kpu3ucos (2, 3, 5, 6, 7,
9, 15, 17 — oObsicHeHHE COOBITHI HOMEPOB CM. BBIIIE) ACCOIMUPOBAIHICH HEMTOCPEICTBEHHO
CO CMEHOH JOJTOCPOYHBIX TPEHAOB TEMIIEPaTyp WM Paclojarajuch Ha HAa4YaJbHBIX WIIH
KOHEYHBIX HWHTEpPBalTaxX »d3TUX TPEHAOB. OITO OTHOCUTCA K  BBIIIEYOMSHYTHIM
MO3IHEOPIOBUKCKOMY,  (paH/(paMeHCKOMY, TE€pPMb/TPUAaCOBOMY, [Opa-MEIOBOMY H
MEJI/TIaJIEOTEHOBOMY MAacCCOBBIM BBIMHPAHMSAM, M3 KOTODPBIX IOCJIETHHE YEThIpe HMEIH
MECTO TpU CMEHE HampaBJIeHHs TPEHZOB. TakkKe TPU UYETBEPTH CMEH JOJITOCPOYHBIX
TPEHJIOB MapaJJIeNN30BAINCH C ONOTUYECKUMH KPU3HCAMHU.

Hakonern, ananm3 TtemmepartypHoii kpuBod [23] mpu WCHOIB30BAaHHHM aOCOIFOTHON
IIKaJIbl TEOJIOTUYECKOr0 BpPEeMEHH (pUC. 5) MOKa3bIBaeT, YTO TOJBKO 6 OHOTHYECKHX
kpusucoB (6, 10, 14, 15, 17, 18 — o0ObsICHeHHE COOBITUH HOMEPOB CM. BBIIIE)
ACCOLMMPOBAINCH HEMOCPEACTBEHHO CO CMEHOM JOJITOCPOUYHBIX TPEHIOB TEMIIEPATyp WIH
pacmosiarajuch Ha Ha4yaJIbHBIX WIIM KOHEYHBIX MHTEPBAJIaX 3TUX TPEHAOB.

122



®AHEPO30MCKHUE BUOTUYECKUE KPU3HCbI
N JOJI'OCPOYHBIE TPEH/IbI UBMEHEHMU KIIMMATA

O,

30C ' AII

20°C v

CD@OHQMLI/JOGbIO memriepamypbl

TemnepaTypHas kpusas
0, [NOArOBPEMEHHbIE TPEHAL!

10:6:-— 1———> B1OTM4ECKUE KPUSUCHI

(Homepa cM. B TekcTe)

}iemﬁpmn | opnosuk[cunyf  neson | kapGon | nepmb | Tpuac | opa___ | ven ]{naneoreHHeore'H
n Me303011 KanHO30M
| I I [ [
500 400 300 200 100 0
MUSINUOHO8 flem Ha3ald

Puc. 3. Oppunapubie ¢nykryanun (o OaHHBIM [22]) W HHTEpHPETHPOBAHHEBIC
JIONITOCPOYHBIE TPEHIBI U3MEHEHHH TeMITepaTyp B paHepo30e U OMOTHIECKUE KPU3HCH (Ha
OCHOBaHWM [24]) Tpu HCIONB30BaHWU aOCONIOTHOW KAl T€OJIOTHYECKOTO BPEMEHH
(maHHas cxema He IMpeJHa3HA4YCHA sl COIOCTABJICHHsS KPH3UCOB M DIIEMEHTapHBIX
TeMIIepaTypHBIX (DIYKTyaIHii).

DTO OTHOCUTCA B TOM YHCIE K IOpa/MEIOBOMY M MEJ/NaleoreHOBOMY MacCOBBIM
BBIMUPAHUSIM, KOTOpbIE MMEIM MECTO MpHU CMEHE HampaBieHUs TpeHIoB. Tarke Oojee
MOJIOBUHBI CMEH JOJNTOCPOYHBIX TPEHIOB MapajUIeIM30BANINCH €  OHOTHYECKHUMHU
KpHU3UCaMHU.

OBCYXIEHHUE PE3YJIbTATOB

CpaBHEHHE TOJyYEHHBIX DPE3YJIbTATOB YKa3bIBAa€T HA COBNAJCHUE (aHEPO30MCKUX
OMOTHYECKHUX KPU3HUCOB M JIOJITOCPOYHBIX U3MEHEHUH KIIMMAaTa B T€OJIOTHIECKOM BPEMEHHU.
Kpome Ttoro, B psne ciydaeB ¢ Takoi CMEHOH COBHAgal0 HECKOJBKO OMOTHUECKHX
KPH3HCOB, KaK 3TO HMMEJO MecTO B JeBOHEe M tope (puc. 2-5). OnmHako cumia Takoi
acCOLMALIMK Pa3JIn4aeTCs B 3aBUCMMOCTH OT BBIOOPA TeMIIEpaTypHO KpUBOW M B MEHbBILIEH
CTETIEHH OT BBIOOpA MEXKIy OTHOCHUTEIbHOM M abCOMOTHOHM MmKanamu. lMcnonb3oBaHue
KpUBOW [22] U OTHOCUTEIHHOMN IIKANBI YKa3bIBaeT HA 00JIee TECHYI) acCOIUAIINIO, KOTOpast
HE OCTaBsIeT COMHEHHH B HAJIWYMHM HEKOTOPOM CBA3M MEXIY paccMaTpUBAaCMbIMH
tdenomenamu. OmHako kpuBas [23] W abcomoTHas IIKaja JENAlOT TaKyl acCOIUAInIo
MEHEEe OIPEJENICHHOM, a CBA3b — HECKOJIBKO MEHee O4eBUAHOM. B 1enoM, pesynbrarsl
NPOBEIEHHBIX AaHAIM30B II03BOJSIIOT BBIABUHYTH THIIOTE€3y O HAIMYUUM HEKOTOPOTO
MEXaHU3Ma, OOBACHSIOIIET0 3aMETHYI0 NapajuleM3aluil0 HEKOTOPbIX OHOTHYECKHX
KPH3HCOB CO CMEHOM JTONTOCPOYHBIX TPEHAOB HA TEMITEPATYPHBIX KPUBBIX.
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Puc. 4. Oppunapubie ¢nykryanun (o gaHHbIM [23]) W HHTEpHpPETHPOBAHHEBIC
JOATOCPOYHBIEC TPEHABI U3MEHEHHI TeMIeparyp B (haHepo30e U OMOTHYECKUE KPU3UCHI (Ha
OCHOBaHUM [24]) mpH WCHOIH30BAHUHA OTHOCHTEIHHOMN IMKAJBI T€OJIOTHYECKOTO BPEMEHU
(maHHas cxema He MpeJHAa3HA4YCHA sl COIMOCTABICHHUS] KPH3HCOB M DIIEMEHTapHBIX
TEeMIIepaTypHBIX (DITYKTYaIHii).
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Puc. 5. Oppaunapubie ¢uykryauuu (mo naHebM [23]) ¥ HHTEpHIpPETHPOBAHHBIE
JOATOCPOYHBIE TPEHABI M3MEHEHHUH TeMIepaTyp B (haHepo30e 1 OMOTHUECKUE KPU3UCH (Ha
OCHOBaHWU [24]) mpH HCHOJB30BaHUKM aOCOIIOTHOM IIKAIbl T'EOJOTHYECKOTO BPEMEHH
(maHHasg cxema He IpeJHAa3HA4YeHA JUIs COINOCTAaBICHHS KPH3HCOB U 3JIEMEHTapHBIX
TEeMIIePaTypHBIX (QITYKTyaIHid).
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MoxeT u mocneayomas Bepu(uKamus BbIICyKa3aHHONH TUIOTE3bI NEHCTBUTEIHHO
MIPUBECTH K YCTAHOBJICHUIO MPHYUHHO-CIEACTBEHHON CBs3U? {151 OTBETa Ha 3TOT BOIMPOC
HEOOXOAMMO PacCMOTPETh TPH OOCTOSITENbCTBA. Bo-TIEpBBIX, coBmazcHUE (EHOMEHOB
MOXET OBITh Cyry00 CIlydallHbIM. XOTS HCKJIIOYAaTh TaKOH BO3MOXHOCTH B TMPUHIIWIIC
HEJNb3s, MPOBEJICHHBIN aHaMN3 (UKCUPYET NEHCTBUTEIHHO OOJBIIOE KOJIHMYECTBO CIIyYaeB,
Korma OMOTHMYECKHe KpPW3HCHI TPOWCXOMWIM BO BpeMS CMEH TpPEHAOB. Bo-BTOpPHIX,
COBMAJICHUE MOXET OBITh CJCJACTBUEM TOTO, YTO OHOTHYCCKHE KPHU3UCHI SIBIISIOTCS
BEIp@XXCHHEM  IUIAHETAPHBIX  KaTacTpod, KOTOpbIe OKa3blBAJIM BIUSHHE H  Ha
TeMIepaTypHeiid pexxuM. 11ogo0HYI0 BO3MOXKHOCTH HENb3S OTBEPraTh B IPHUHITUIE, HO
MPEJICTABISICTCS KpalHE MAaJOBEPOSTHBIM, YTO MHOTHE KaTacTpO(QUUYECKUE COOBITHS
(haHepo30s, TPOSABISIBIIMECS OYCHb OBICTPO (B T'€OJIOTMYSCKOM TOHUMAaHHUM), OBbLIH
CIIOCOOHBI  HAJONTO  «Pa3BOPAUYMBATH» HANPABICHHE DIEMEHTAPHBIX  (IyKTyamnui
TEMIIEPAaTypHOTO peXUMa. B-TpeThiX, COBIMaeHIEe MOXKET OBITH JIUIIH KAKYIIAMCS 33 CUET
TOTO, YTO aHOMaJIbHOE U3MEHEHHUE TEeMIIePaTyp, BBI3BAHHOE KaTacTpodoil u Gukcupyemoe
B MacmTabe BeKa WIM HECKOJNBKHNX MWIJUIMOHOB JIET, BIMSAET HA BHEIIHWHA BUI
MPEIIIIECTBYIOMIETO H TIOCIEAYIOMET0 TPEeHAOB. B STOM OTHOIIEHHH HE00X0IUMO
OTMETHUTh, YTO, C OJHON CTOPOHBI, UHTEPIIPETALUS TPESHIOB MPOBOIWIACH TaK, YTOOBI IO
BO3MOXXHOCTH U30€KaTh TaKOW CHTYyallud, a, C IPYrod, — TPeHIbl (UKCUPYIOT UMEHHO
OTHOPOJHBIE CepHH dIEMEHTapHbBIX (PryKTyaruii. Hampumep, pe3koe moxoiomgaHue caMmoro
KOHIIa OpAOBUKA (XHUPHAHTCKUI BEK) MOXET OBITh KakUM-THOO 00pa3oM CBs3aHO C
TUTaHETapHOM KatacTpooif, OJHAKO €My NpeAllecTBOBajia JIOBOJBHO JUIMTENbHAS
TEHIEHITUS K IMoXojaomanuto [22, 23].

Takum 00pa3oM, KaXeTCs BIIOJIHE BO3MOXKHBIM, YTO 3a()MKCHPOBAHHBIC TaHHBIM
UCCIIEIOBAHUEM accolyanud  (EHOMEHOB B TEOJIOTMYECKOM BPEMEHH OTPaXKaroT
JEHCTBUTEIBHYIO MPUYUHHO-CIEACTBEHHYIO CBsI3b. OJIHAKO OHA HE JOJDKHA MOHUMAThCA
CIIMIITKOM YIIPOIIIEHHO, B TOM YHCIE W IOTOMY, YTO TMOAOOHOTO poja CBS3b paHee
MPOCIICKUBANACH JJIS APYTrOr0 BO3MOKHOTO (hakTopa OMOTHYECKUX COOBITUN (haHepO30sI —
rio0aibHBIX KoJicOanuit ypoBHs Mops [20]. Bornee Toro, wM3MeHEHHE TEMIEPaTypHOTO
peXHMa — 3TO JIUIIb OAMH W3 MHOTHX acCleKTOB KIMMaTHIeCKON SBOIONUU 3eMITH. 37ech
TaKkK€ YMECTHO BCIIOMHHTH O HEOOXOJAMMOCTH pa3iMdusi MEXIy MpUYHHAMH H
MepBONPUINHAMU MacCcOBBIX BeiMupanuil [10]. Bunutcsa ropasgo 6osee BEepOsSTHBIM, YTO
CMEHBI JIOJTOCPOYHBIX TPEHIIOB HW3MEHEHUH CpPEJHETONIOBBIX TEMIIepaTyp CO3/IaBaIH
MMEHHO YCIIOBHSI, B KOTOPBIX BEPOSTHOCTh OMOTHUYECKHUX KPHU3HMCOB, MMEBIIUX pa3HBIC
npuuunsl [10, 11, 15, 16], yBennuusanace (puc. 1). OqHako HelIb3s UCKIIOYATh U TOTO, YTO
B OT/IETBHBIX CIIydasX CMEHBI TPEHJOB CaMHM MOTJIM OKa3aTh HEMOCPEJCTBEHHOE U IpH
5TOM HETaTUBHOE BIIHMSIHHE Ha 3KOCHCTEMBI.

BBbIBO/IbI

[IpoBeneHHBIN aHANM3 yKa3bIBa€T Ha 3aMETHYIO MapaJUICIN3aLHI0 U THIIOTETUIECKYIO
NPUYMHHO-CIECTBEHHYIO  CBsI3b  (DAHEPO30MCKMX  OMOTHMYECKMX  KPH3HCOB  C
JIOJITOCPOYHBIMU M3MEHEHHUSMM KJIMMaTa. VMenu MeCTO JOBOJBHO YacThle COBHAACHUS
KaTacTpo(UUECKUX COOBITHI CO CMEHOW TPEHJOB Ha TEMIIEPaTYPHBIX KPHUBBIX. Takas
CMEHa MOXXET paccMaTpUBATbCA HE Kak IEpPBOINPHYMHA OMOTHUECKHX KpPU3HCOB, a Kak
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(hakTOp YBETMYCHUS BEPOSITHOCTH MX IPOSIBIICHUS, HE3aBUCUMO OT TOTO, YeM OHH OBLIH
BbI3BaHBL llpyn 3TOM ompeneneHHOCTh TMONMYYeHHBIX PE3YyNbTaTOB W MX HHTEPIPETAITHid
HaXOZSTCA B TECHOW 3aBHCHMOCTH OT BbIOOpa TeMIEpaTypHON KPHBOW (MCIHOIH30BAHHE
OTHOCUTENFHOHN MK a0COIIOTHOM HIKAIBbl TEOJOTMYECKOT0 BPEMEHH BIUSET MEHBLIIE).

Hacrosmas paGoTa meMOHCTpHUpPYeT, 9YTO WCIOIB30BAHHWE, C OTHOW CTOpPOHEI,
CYIIIECTBEHHO OOHOBIIEHHOW WH(pOpManmuu (B JaHHOM ciydae 00 WM3MEHEHHAX
TEMIIEPaTypHOTrO PeXHMa), a, C APYrod, — HOBBIX KOHUENTYaJIbHBIX MpPEACTaBICHUH (B
JAHHOM cllydyae O NOTCHLIMAILHOM 3HAYEHWH CMEHBI JOJTOCPOYHBIX TPEHIOB) MOXKET
chopMHpOBaTh HOBBIM B3TJSA HA NPUPOAY OWOTHYECKHMX KPU3UCOB. JTO JelaeT
COOTBETCTBYIOIINE HCCIEOBAaHMsI TMEPCHEKTHBHBIMUA. TeM HE MeHee IpOCieKUBaHHE
OTICNBHBIX COBIAJACHUH (CHOMEHOB B TCOJIOTHYECKOM BPEMEHH HE JOJKHO
paccMaTpuBaThC KaK  «OKOHYATENBbHOE» peIIeHHe paccMaTpUBaeMOW  HAydHOU
MpoOJIEMBI, KOTOpPO€ IO  OMPENENCHHUI0 CIIOKHO B  CHJIy  KOMIUIEKCHOCTH,
MHOTO(aKTOPHOCTH MEXaHU3MOB OMOJIOTHUYECKOH 3BOIIIOLUH U €€ CBSI3H C T€0JIOTHUECKON
WCTOPHEH IUIaHeTHl, a TAK)KEe HECOBEPIICHCTBA HAIIMX 3HAHWH O (DaHEPO30MCKON HCTOPUHU
3eMIH.
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PHANEROZOIC BIOTIC CRISES
AND LONG-TERM TRENDS OF CLIMATE CHANGES
Ruban D. A.

Southern Federal University, Rostov-on-Don, Russian Federation
E-mail: ruban-d@mail.ru

Biotic crises were common in the Phanerozoic history of the Earth, although their nature
remains debatable. Particularly, significant temperature changes could potentially affect
the biotic evolution, although there is not any agreement of how these changes could be
linked to biotic crises. Indeed, the knowledge of their possible correspondence should be
updated regularly regarding the appearance of new portions of knowledge about biotic
crises and palaeotemperatures. For instance, several new crises (Ladinian and Carnian in
the Triassic, Aalenian in the Jurassic) have been proven very recently, and two detailed,
but alternative palaeotemperature reconstructions have been published. The present work
aims at studying the possible relations of the catastrophic biotic events to the changes of
the long-term trends of temperature fluctuations. Trend changes should be distinguished
from ordinary temperature changes because these are the events of different levels. The
material is constituted by the freshest information about the timing of 19 biotic crises
(mid-Cambrian, Late Ordovician, early Silurian, Givetian, Frasnian/Famennian,
Devonian/Carboniferous, Serpukhovian, Guadalupian, Permian/Triassic, Ladinian,
Carnian, Triassic/Jurassic, Toarcian, Aalenian, Jurassic/Cretaceous,
Cenomanian/Turonian, Cretaceous/Paleogene, Paleocene/Eocene, Eocene/Oligocene) and
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the recently updated temperature curves proposed for the entire Phanerozoic.
Methodologically, this work is a kind of meta-analysis, i.e., it offers a new treatment of
the already published information. It is based on the interpretation of long-term trends of
temperature fluctuations and the comparison of their changes to the biotic crises. Long-
term trends are outlined so to relate the sequences of ordinary fluctuations with the same
direction of changes on original palaeotemperature curves. Two alternative curves are
considered for better objectivity of the analysis. Moreover, the fluctuations depicted by
these curves are analyzed in regard to both relative and absolute geological time scales.
The results of the undertaken analysis imply that many biotic crises (up to two thirds of
their total number) associated with the long-term trend changes, as well as many of the
latter (not less than a half of them) were accompanied by biotic crises. The certainty of
these interpretations depends significantly on the choice of the temperature curve and less
on the choice of the geological time scale (relative or numerical). Some biotic events
demonstrate perfect correspondence of changes of the long-term palaeotemperature trends
irrespective of the choice of the original curve and the geological time scale. For instance,
this is a case of the Cretaceous/Paleogene mass extinction, and the same is true for the
Devonian/Carboniferous biotic crisis. A hypothesis about the presence of any mechanism
relating the Phanerozoic biotic crises and the shifts of the long-term temperature trends is
proposed. Subsequent verification of this hypothesis can establish the causal relation
between the considered phenomena. Likely, changes of long-term trends of temperature
fluctuations did not cause biotic crises, but increased their probability via environmental
stress. In other words, these changes acted indirectly making fossils more vulnerable to
various negative influences. The conclusions made in the present study should not be
judged final. Much has been learned about connections of the biotic evolution and
temperature changes in the Phanerozoic. Two other uncertainties, which make future
investigations necessary, include the presence of alternative palaeotemperature
reconstructions (apparently, those available are far from being ideal) and the regular
updates of the geological time scales (moreover, it is unclear whether relative or absolute
scales should be preferred in such studies). Anyway, this study stresses the importance of
attention to the correspondence of the events of a different scale (short-term biotic crises
and long-term temperature trend changes).

Keywords: biota, global palaeogeography, temperature changes, Cenozoic, mass
extinctions, Mesozoic, Paleozoic, palaeoclimatic trends, event analysis, stratigraphy.
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IIpencraBieHsl pe3ynbTaThl HM3YYEHHS W aHAIM3a OOIIMX CBOMCTB M OCOOCHHOCTEH CIIEKTpabHBIX,
KHHEMaTHYEeCKUX, AWHAMHYECKUX M JHEPreTHUeCKUX XapaKTEepUCTHK O04aroB 3emierpsceHuil KpsiMcko-
YepHomopckoro perumona 3a 2023 rox. st 9 3emierpsiceHMH IO aMIUTUTYIHBIM CIIEKTpaM OOBEMHBIX
celicCMHUYeCKHX BOJIH pelleHa oOpaTHas 3ajada M0 BOCCTAHOBICHUIO JHHAMHYECKUE MapaMeTphl o4aros (Mo,
ro, Ac, €, NG, Acy, @, EU 1 MW) ¢ HCIIONb30BaHHEM TEOPETHUYECKOH JUCIOKAIMOHHOM Mojenu BpyHa (w2).
Hnst qByx Hamboiee cuibHBIX 3emuterpsicenust 27 ¢espaas ¢ Mw =3.8 u 22 wuronst ¢ Mw=4.8 monydensr
KMHEMaTHYEeCKUe TTapaMeTphl 04aroB B paMKaxX AUCIOKAIMOHHOW MOJENH JBOHHOrO Aunoist. CrieKTpaabHbIe
CBOMCTBa CEHCMMUYECKMX BOJH 7 3E€MIIETPSICEHUH HCCIEAOBaHbl I10 SHEPTETUUECKUM CIEKTpaM C
HCIIOBb30BaHIEM CEHCMOTPaMM CTaHINU «ATYIITa.

Kntouesvle cnoea: mMexaHwsM ouara, aMIUIMTYAHBIH CIIEKTp, MOJeNb bBpyHa, CHEKTpanbHas IUIOTHOCTS,
YIJIOBas 4acTOTa, JMHAMIYECKUE TapaMeTpPhl 04ara, SHepreTHIeCKUH CIIeKTpP, CHCTEMa CIIEKTPOB.

BBEJIEHUE

Jus mpoBenmeHuss pabOT MO ONEHKE W KapTUPOBAHUIO CEHCMHYECKOH OIMacHOCTH
TEPPUTOPUM B Ppa3IMYHBIX MacmTabax, a TakkKe MOJCIUPOBAaHUS IPOTHO3HBIX
CeliCMUYECKUX BO3JIEHCTBUH HEOOXOAWMBI HAJEKHBIE 3HAHUS O IMapaMeTpax Mopesen
OYaroB  3EMJICTPSCEHUM, BO3ZHUKAIOIMX B  CIOXHBIX  MHOTONapaMETPUYECKHX
CEHCMOTEKTOHUYECKHUX  CTPYKTypax perMoHa — 30HaX BO3MOXHBIX  OYaroB
3emierpsceHuit  (3omax BO3). OTm  Momenm  KOHCTpyHPYIOTCS HAa  OCHOBE
9KCIEPUMEHTAIBHBIX JAHHBIX, B TOM 4YHCIE C HCIOJb30BAHUEM KHHEMAaTHYECKUX H
JUHAMUYECKUX TapaMeTpOB O0YaroB, BOCCTAHABIMBAEMBIX [0 BOJHOBBIM (opMam
CEHCMUYECKHUX BOJIH, 3apErMCTPUPOBAHHBIX IPYNIION ceiicMUYecKuX cTaHuui. IIpu 3Tom
HaJEKHOCTh TIOCTPOCHMSI MOJEIEM 04YaroB 3aBUCUT OT CTATUCTHYECKH 3HAYMMBIX
UCXOIHBIX JaHHBIX, IOJYYEHHBIX B IIMPOKOM SHEPIeTUIECKOM AMANA30HE 3a JUITUTEIbHBIN
WHTEpBaJl BpeMeHH. B CBs3M C 3THUM IOCTOSHHOE IIOTIOJIHEHHE OaHKa JaHHBIX 00
OYaroBBIX MapaMeTpax MECTHBIX 3EMJICTPSCEHHMH SIBIAETCS KpaiHe HEoOXOAMMOW H
aKTyalbHOM 3ajayeil, ocoOeHHO i KpBIMCKOro permoHa ¢ HHU3KHM YPOBHEM
CEHCMHYECKON aKTHMBHOCTH, HO BBICOKHM CEHCMHYECKHM IMOTEHIIHAIIOM TeOJIOTHIECKHUX

cTpykTyp [1].
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HNCXOJIHBIE JAHHBIE

Kunemamuueckue napamempslt 04aroB 3eMHeTpHCCHHI>'I BOCCTaHAaBJIMBAKOTCA U3
(bOKaHLHI)IX MEXaHNU3MOB, HAJACKHBIC PCIICHUA KOTOPBIX MOXHO ITOJYYUTH TOJBKO IJIA
HanboJaee CHIBHBIX SGMHCTpﬂCGHI/Iﬁ IO 3aIUCSIM OOJIBIIOr0 KOJIHYECTBA CEMCMUYECKHUX

CTaHLUH, OKPYXKAIOIUX OYar PaBHOMEPHO CO BCEX CTOPOH. [ pemieHus MeXxaHU3MOB
OouaroB JBYX HamOosee CHIBHBIX 3emierpsceHuii 27 ¢espans u 22 urons 2023roxa
UCIIOJIb30BaHbl 3HAKM IEPBBIX BCTYIUIGHHH MPOAOJIBHBIX CEMCMHUYECKUX BOJIH,
3aperuCTpUpOBaHHbIe HAa 126 CeMCMUYECKHX CTAHLMX, PACIIOJIOKEHHBIX B IIUPOKOM
a3UMYTaJIFHOM CTBOPE M B OOJIBIIOM JHana3oHe AMUIEHTPAIbHBIX pacCTOSIHUMA. 111 3TOTO0
MOMUMO JaHHBIX N0 cTaHiuaM KpbiMa W OmyOJIMKOBaHHBIX B MeXIyHapOIHOM
cericMoIoTHIeckoM IieHTpe [2] OblIi coOpaHbl W MCIOIL30BaHBI MCXOMHBIE MaTepHAIIBI
1o ONMMKANIIUM CTaHLMSAM, PACcIOJI0KEHHBIM BOKPYT Oacceitna YepHoro mMopsi.

CrnekTpajbHble M JHHAMHYECKHE MapaMeTpbl OYaroB 3€MIIETPSICEHUN H3y4YEHBI
no 83 aMIUINTYAHBIM CIIEKTPaM IPOAOJBHBIX M TONEPEYHBIX CEHCMHYECKHX BOJIH,
3apEeTUCTPUPOBAHHBIX Ha IIECTH PETHOHAIBHBIX ceficMudeckux craHuusax MHcturyra
cedicmosiornn u reonpuHaMukd KOY (UT'uC KOV): «Anymra» (ALU), «CeBacromonb
(SEV), «Cumbepomnonb» (SIM), «Cymax» (SUDU), «dnta» (YAL), «Kepub» (KERU) u
IByX aBTOHOMHBIX ['AY «Kpbemvckuii PecrryOnmikanckuii LleHTp omneHKH ceficMuYecKoi u
OTIOJI3HEBOW OIMACHOCTH, TEXHHYECKOro 00cIiieioBaHHsl 00beKTOB cTpouTenbcTBay (IAY
«KPLy): «dony3naB-2» (DNZ2) u «Onyk» (OPUK). Jlnsg u3yueHus: CHEKTpaibHBIC
CBOMCTB CceHCMUYECKHX KOIeOaHWH, Ha KOTOpbIE NMPUXOANTCS MaKCHMAIBHBIA YPOBEHBb
W3JTy4EeHHON M3 odara SHEpPruH, MCIOIb30BaHO 19 dHEPreTHYECKUX CIEKTPOB OOBEMHBIX
CEHCMHUYECKUX BOJIH IO CeiCMOrpaMMaM CTaHLUHU «AJTyIITay.

Bcero miisi OLEeHKM OYaroBbIX MAapaMETpPOB MECTHBIX 3emierpsceHuil 3a 2023rox
0TOOpAaHBI 3aIIUCH JEBSITH CEHCMUYECKUX COOBITHH B Uana3oHe YHEPTeTHYECKUX KIIaCCOB
Kn=7.5+12.5 (tabm. 1), mnpeAcTaBifONIMX HAYYHBI WHTEpEC C TMO3WIUU HX
HPOCTPAHCTBEHHOT'O PACTIOIOKECHHUS U SHEPreTHIECKOro ypoBHs (puc. 1).

Taobmuua 1.
OcHoBHBIE mapaMeTpsl 3emiteTpsicenuit Kpeima 3a 2023 107, 17151 KOTOPBIX
BOCCTAHOBJICHbI THHAMHUYECKHE XapaKTEPUCTHKH 04aroB

ONULIEHTP Marnuryzna
Ne iZ)IaTa, o, . . h, Mw/n, | ML | Kn Paifon
M| umun ¢ [@°,N| A° E | ku Tabn. 4 | wsg
1] 2 3 4 5 6 7 8 9 10
25.01|163158.6 |44.63| 36.21 | 29 | 2.76/3 | 2.4 | 8.2 | Kepuencko-Ananckuii (Ne 5)
2*|27.02| 1302 38.7 |44.53| 3445 | 28 | 3.8/7 |35 111 Anymruackuid (Ne 3)

3109.03|160357.9 |44.02| 33.39 | 29 | 2.18/2 21| 7.6 Cesacrononbckuii (Ne 1)
4 (10.03| 144353.1 |44.00| 33.36 | 27 | 3.13/4 | 2.6 | 8.6 Ceacrononsckuii (Ne 1)
5(21.03| 030146.8 |45.18| 33.79 | 6 |2.25/10|/1.9| 7.5 CrenHoit Kpsim (Ne 6)

6 20.06 | 093721.0 |44.66| 36.35 | 24 | 3.24/4 | 2.7 | 8.9 | Kepuencko-Ananckuii (Ne 5)

7*|22.06| 0242287 |44.05| 33.45 | 39 (4.77/12| 5.0 | 125 Cesacrononbckuii (Ne 1)

8118.07|110318.1 [44.45| 35.99 | 20 | 3.54/7 | 3.3 | 9.6 |Cymakcko-®eonocuiickmii (Ne 4)

9(15.08|121105.4 |44.41| 3432 | 22 | 3.0/6 |2.6| 8.7 SntuHckuit (Ne 2)
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Ipumeuanue. Tapametpsl 3emnerpsiceanid B rpadax 2—6, 8—10 maHbl Mo JaHHBIM CBOIHOU
00pabotku B KpeiMy, 3HaueHns Mw — u3 Ttabn.4, N — YKCIO CTAHIMOHHBIX OIPEIACIICHUMA, *—
3eMIICTPSICEHUSI, IIsl KOTOPBIX MOIYYEHO PEIICHUEe MEXaHW3Ma Ovara.

BonpmuHCTBO BBIOPaHHBIX ISl OIICHKH OYaroBBIX ITAPaMETPOB 3eMIIETPSCEHUI
Npou301UI0 B akBaTopuu YepHoro mopst (puc.l), B OCHOBHBIX CEHCMOTEKTOHHUYECKUX
cTpykrypax KpeiMckoro permona Ha riyOumHax ot 20xku 1o 39xm B Juama3zoHe
SIUICHTPAIBHBIX paccTOSHUNA A=16+276Kxm OT CEWCMHYECKHMX CTaHIHMHA. TOIBKO OIHO
OTHOCHUTETHHO citaboe coOpiTHe ¢ KM=7.5 BO3HHKIO B BEPXHEM CJIO€ 3E€MHOW KOPBI
(h=6xm) wmarepukoBoii wactu Kpeima (paiion Ne6, Cremuoir Kpeim). Ouar camoro
CHJIBHOTO omIyTUMoro 3emuterpsiceans 22 wmroHs 2023 1. ¢ Kn=12.5 mpuypodeH K
nepexogHoir  3ome  kopa-mantHs  (h=39xm) Mecra  coWIeHEHHsS ~ KPYIHBIX
ceficmonaeamenToB: Opneccko-Cunorickoro u KOxHoOepexknoro [1]. Jpyroe omyrumoe
3emuetpsicenue 27 dpeppans (Km=11.1) ¢ MHTEHCHUBHOCTh 0 3 0aNIOB B HECKOJIBKUX
HaceneHHBIX MyHKTax FOBK [3] mpomsommo BOmm3n mobOepexbst KpeiMa B 30HE
nepeceuernst Canrupo-OKTAOpbCKOro TIIyOHHHOTO paszioma (ANbMUHCKas cTpyKTypa [1])
1 HOxHOOEpEeKHOTO.

47°
46° - Aszoecroe mope ;
®
45° 1 ANN
2 O o010
O 1125
o | @ 26-30
44 @ >
3 A
43° - N9 4
Yeproe vope NS
5 —6
42° . 4 -

30°  31° 32° 33° 34° 35° 36° 37° 38° 39° 40°

Puc. 1. Kapra snuuentpoB 3emierpsicennii KpeimMcko-UepHOMOpPCKOro peruoHa 3a
2023 ., Ans KOTOPBIX BOCCTAHOBIIEHBI OYAroBBIE MapaMeTphl: 1 — sHepreTHueckuil Kiace
Kn [4]; 2 — rnybuna odara, 3 — celicMuuecKast CTaHIuM: 4 — TpaHUIA CEHCMOAKTHBHBIX
palioHOB; 5 — HOMepa 3eMJIeTpsiceHuH mo Tabm. 1.
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JInst pacyera aMIUIMTYAHBIX W OJHEPreTUYECKHX CIEKTPOB OTOOPaHBI TOJBKO
CTAQHLMOHHBIC CEHCMOrPaMMBbl, OTBEYAIOIHE KPUTEPHSIM BBICOKOTO KaudecTBa: ueTkue (i)
MOMEHTBI BCTYIUICHUSI 0OBEMHBIX BOJIH, aMILTHTY/bI [IOJIE3HOTO CUrHaNa B 2 1 Oolee pasa
npeBblnaroT Gon momex. [Ipumep HCHoONb30BaHHON B paboTe ceiicMOrpaMmbl JaH Ha
pHCYHKE 2.

= = ®a 30U 008 2023 Fale Z7
Z
v
P
N-S
/
S
E-W
' /s
S

Puc. 2. Tlpumep 3amucu 3emmerpsicenust 27 geBpans 2023 r. Ha ceficMUYecKoOn
craniuu  «fntay, Kn=11.1, A=24 xm. CrpenkamMu OTMeYEHHI MOMEHTHI BCTYIUICHHS
npoaossHBIX (P) 1 monepednsix (S) BOIH.

CriekTpaJibHbIC CBOHCTBA CEMH CIIa0BIX TOMUKOB ¢ K11=5.0+7.4, KaK U B IPEIbIIYIIHC
rofel [5, 6], U3ydeHbl TaKXKe IO CHEKTPaM SHEPrHuH OOBEMHBIX CECHCMHUYECKUX BOJIH,
3aperuCTPUPOBAHHBIX Ha CTaHIMH «AJymTa» (Tabn. 2). OTMETHM, YTO UCHOJIh30BAHHE
TOJILKO OJHOW CEMCMHYECKOW CTaHIIMKM JaeT BO3MOXXHOCTh MHMUHHU3HUPOBATH
OCOOCHHOCTH CTaHIIMOHHBIX YCIIOBUI PErUCTPALINH.

Jis ananm3a BeIOpaHa KOMITAKTHAs TPYMIa 3eMIIETPSICEHUH («poi» MO MPHHSTON
kimaccudukanyu [7]), mpousomeqmux B KOHIE HOSOps 2023r. B LEHTpalnbHOH 30HE
peruoHa (ANyMITUHCKUN palioH) BONMM3M cTaHIUu «Auymray (Ne 2—7 B Tabdn. 2). Otu
IPYNIUAPYIONIUE  COOBITHS  NPUHAUICKAT  OJHOMY  JIOKAJU30BAaHHOMY  00BEMY
TEOJIOTHYECKON CTPYKTYpPHI, B CBSI3U C 3THM (U3NYECKHE CBOWCTBA IIyOMHHOW Cpeibl B
caMo¥ 09aroBoO# 30HE W HA MTyTH PaCHpPOCTPAHCHHS CEHCMHUUYECKIX BOJIH MOYKHO CUHTATH
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KBa3UOJHOPOJIHBIMHU, MAaJ0 BIUSIOIMIMMU Ha XapakTep M CBOWCTBA CEUCMUYCCKHUX
KoJie0aHMii, a 3HAYNT ¥ Ha TTapaMeTpPhl PACUETHBIX CIIEKTPOB.

Kpome Toro, TomoIHUTEIBHO PaCCUNTaH SHEPTCTHUCCKUHA CIIEKTP 3eMireTpsceHus 21
Mmapta (Nel B Ta011.2), MPOU3OIICIIETO B MAJIO U3yYSHHON MaTepruKoBol yactu Kpbima
(Cremtaoit Kpeim, Ne5 Ha puc. 1).

Tabmuma 2.

OcHoBHbIe TapaMeTphl 3emierpsicennii Kppima 3a 2023 roj, 1ist KOTOPBIX PacCUUTaHbI

SHEPreTHYECKUE CIIEKTPHI

OIHUTIEHT
Ne }(:)[aTZ Yy ./l:ilH c i z?/w Kn Paiion
¢°, N A% E

1 2 3 4 5 6 7 8

1 | 21.03 0301 46.8 45.18 33.79 6 7.5 Crennoit Kpsim (Ne 6)
2 | 2510 153518.0 44.54 34.70 13 6.2 Anymruackuii (Ne 3)
3 |2510 2342 05.6 44.51 34.70 13 5.0 Anymrruackuii (Ne 3)
4 | 2610 0307129 4457 34.64 13 5.2 Anymruackuii (Ne 3)
5 | 2610 04 52 56.3 44.66 34.65 15 7.2 Anymruackuit (Ne 3)
6 | 2710 1340134 44.67 34.65 16 6.5 Anymrruackuii (Ne 3)
7 | 2710 1408 47.0 44.64 34.64 19 7.4 Anymrruackuii (Ne 3)

METOAUKA OBPABOTKH U UTHTEPITPETAIIMN NCXO/IHBIX JAHHBIX

Pemenne MexaHu3Ma 04aroB BBIIIOJHEHO B pAMKaxX TEOPETHYECKON JUCIOKALIMOHHOU
MOJIENI CIIBUTOBOI'O MCTOYHHUKA B BHJE ABOMHOIO AWIONS IO aKTMBHOM TEKTOHHYECKOU
CTpyKType [8] C HCImonb30BaHMEM METOIMKH, OMUCAaHHON B pabote [9]. Yriel BeIXOnA
CeHCMHUECKHX BOJIH U3 O4yara Ha CeHCMHYECKHEe CTAHIIUM PETUCTPALUN PAaCCUUTHIBAIIUCH
UCXO0JSl U3 IIIyOWHBI TUIOLEHTPA W YAAJCHHOCTU CTAHIMK pPErucTpanuu: s OIM3KHX
CTaHIMI TI0 pernoHaIbHOMY Toforpady [10], a mis ganexkux — mo TabauraM u3 paboTe
[11].

WnTepriperanyss aMIUIUTYJIHBIX CIIEKTPOB M OIEHKa JWHAMHUYECKHX IapaMeTpOB
0YaroB BHINOJIHEHA B PAMKAX TEOPETHUECKON JMCIOKAMORHON Moaemu bpyna (w2) [12]
o MeToIMKe U popmyiiam u3 padot [12, 13, 14, 15, 16]. [lapamerpsl Mojeiel TIyOUHHON
CpeJlbl B 04aroBOM 30HE 3eMJIETPSCEHHS U Ha IIyTH PacIPOCTPAaHEHHs CEHCMUYECKUX BOJTH
NoJ0MPAaJIMCh B COOTBETCTBUH C MPOCTPAHCTBEHHBIM PACIIOIOKEHUEM €TI0 THIIOLEHTPA.

AMIUTUTYIHBIE CIIEKTPbI MONEPEYHbIX BOJH (S) pacCYUTHIBAIUCH OTACIBHO IO
3amucsiM JIByX ropu3oHTanbHbIX cocTtapistomux (N-S) m (E-W) u okonuarenbHas
CIEKTpajibHasl TIOTHOCTh BBIUMCIISIACH, KaK TMOJHBIA BEKTOp KoyiebaHMH (COKpAIIEHHO
N+E), a mpoonbHbIx (P) — 10 BepTHKaIbHOM KOMIIOHEHTE (Z). JTUTeNbHOCTh T y4acTKa
3allMCH, WCIONB30BaHHAs JUId pacyeTa aMIUIMTYJHOTO CIHEKTPa, COOTBETCTBOBAJA
BpEMEHH OT MOMEHTa BCTYIUICHUH P - U S -BOJNH /10 cnajia uX MakCHUMAIBHBIX aMILTUTY]T
Anmax Ha ypoBeHb /3 Amax [17].
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Puc. 3. [IpumMepsl aMIUIUTYIHBIX CIIEKTPOB 00ObEMHBIX CEHCMUYECKUX BOJH 3eMIICTPSICEHHI
Kpemva 2023 1. m ux ammpokcuManus (NpsMble JIMHAH) B paMKaxX WCIIONH30BAaHHOW
TEOPETUIECKON MOJIENH ® 2.

PaccuntaHHble aMIUIUTYIHBIC CIIEKTPBI
anmpOKCMMUPOBAHbI TApaMETPaMU  TEOPETHYECKOH Mojend (o ~2):
wiotHocThi0 o (X, ) mpu f—0, yrimosoii wacroroit fo (wo) u yriom HakiaoHa y~ — 2
(puc.3). B Tex oTmenpHBIX ciydasx, KOT/a aMIUTMTYAHBIH CHEKTP HEBO3MOXKHO OBLIO
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HaJEKHO HUHTEPIPETUPOBATh B paMKax HCIOJIb3YEMOH TEOPETUYECKOH MOJETH, OH
WCKJTIOYAJICS M3 NATbHEHIIIET0 pacCCMOTPEHUSI.

Jia mepecueTa aMIUTUTYOHBIX CIIEKTPOB B CIEKTPHl HSHEPTHH HCIIOIH30BaHA
METOJIUKA U aJTOPUTM, ONHMCaHHbIE B padorax [17, 18]. Jlisg uckimroveHus: OCHHIUISIINN,
3aTPYTHSIONINX WHTEPIPETALNIO, SHEPTETHUECKUE CIEKTPHI CrIIAXKHBAIUCH CKOJB3SIIAM
OCpeZJHeHWEM B Ipeleiax OKTaBHOW MIMPUHBI MO OCH YacTOT, KaK PEKOMEHIIOBAaHO B
pabote [18]. CrmekTpsl mpeAcTaBieHbl €IUHOOOpPAa3HO B OHIOrapUPMHUYECKON crcTeMe
KoopauHart (cM. puc.7).

OYATI'OBBIE ITIAPAMETPbI 3EMJIETPSICEHUI

KunemaTnyeckue mapaMerpsl 04aroB 3eMJ1eTPsICEHMIA.

B pesynpraTe pemieHns MexaHu3Ma O04aroB 3eMieTpsiceHui 27 deBpais u 22 HroHS
2023roga B pamKax IBOMHOTO aumons [8, 9] momydeHBl mapaMeTpbl IBYX BO3MOKHBIX
MPOCTPAHCTBEHHBIX ITOJIOKEHHH MOBEPXHOCTH pa3pbiBa (HomanbHble miockoct NP1 n
NP2 B Tabm. 3), onuceiBaeMbie TpeMs BEIMUMHAMH (B Tpalycax): a3uMyTOM MPOCTUPAHUS
STK, yrmom magenms DP wu ckompxenmem SLIP. Opumenranms ocelf Tpex TJIaBHBIX
HaNpsDKEHUH, MoJ ACHCTBHEM KOTOPBIX HPOM30ILIA MOJBIXKKA (AMCIOKALMI) B Oyare:
pactsbkenust T, mpomexxyrouHoro N um cxarusi P, mpeacraBieHa AByMs MapaMeTpamH:
HanpaBneHueM AZM wu yriaom PL oOTHOCHTENhbHO IHEBHOW MOBEpXHOCTH (Tadm. 3).
CrepeorpaMmbpl MEXaHH3MOB 0YaroB B BEpXHeH Norycdepe MpuBeIeHb Ha puc.4.

Tabnuua 3.
[TapameTpsl MexaHu3Ma ouaros 3emierpsicenuit 2023 r.
Ocu riaaBHBIX HaNPSKEHUI HonanpHbie mmockocTu
Hara , to, h, |Mw == N P NP1 NP2
e M Y MUH ¢ |KM

E AZM E AZM | PL Al\\/f STK| DP SIP'I STK| DP |SLIP
20230227 | 130238.7 |28/ 3.8| 0| 69 |16] 159 | 74 |339|355| 47 | -68 [144| 47 |-112
2023.06.22| 2242 28.7 |39| 4.8 |57| 296 |20| 60 | 25 |160| 54 | 73 | 69 |287| 27 | 140
2023.06.22% 2242 26.6 (14| 4.6 |87 61 |3 | 225 | 0.8|315| 48 | 44 | 94 |222| 46 | 86
2023.06.22%| 224230.3 |24/ 4.8 |79| 313 | 1| 47 | 11 |137| 47 | 56| 89 |228| 34 | 91
2023.06.228| 2242328 |25/ 4.7 |77| 344 |5| 232 | 12 |141|56 | 57 | 96 |225| 33 | 81
Cpemnee 1o 81 329 | 3] 229 | 8 |138 | 50 | 52 | 93 |225| 38 | 86
TCM +4| £11 |(£1| 4 |5 (+2 |24 | £7 | £3 |2 | £5 | £3

Ipumeyanue: UHAEKCHl > — pellleHus 0 METOy TeH30pa ceiicMuueckoro momenta (TCM)
[EHTPOUAA, TIOYICHHBIE B CEHCMOJIOTHICCKIX areHCTBAX [2]: 1-GFZ , 2- GCMT , 3- NEIS,
COOTBETCTBEHHO. JKUPHBIM LIPU(TOM BbIACIEHBI CPEJHNE 3HAYCHHSI apaMeTpoB (HOKaIbHOTO
mexanusma o Meroxy TCM nentpounna.

3emiierpsicenne 27 ¢geBpajs BO3HUKIO B LIEHTPAJILHON 30HE PETHOHA B 00OCTaHOBKE
TOPU3OHTAJBHBIX CHJI PACTSHKEHHS, OPHEHTUPOBAHHBIX Osiu3auaroHanbHo (puc.4a). Tun
NOJBIKKH B oyare — KpyTol cOpoc Mo 00erM paBHOBEPOSITHBIM IUIOCKOCTSIM pa3phIBa.
Opna w3 HomanbHBIX IIockocTeid NP1 OnmM3MepuanoHanbHOrO MpOCTUpaHus (BIOJb
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Canrupo-OKTA0phCKOrO  paziiomMa) UMeNa MajeHue K  BOCTOKY, jnpyras NP2
OpUCHTUPOBAaHA ONHM3JIMATOHAJIBHO C TMaJcHHEM Ha toro-3amain. OTMETHM, YTO
YCTaHOBJICHHAs! cOPOCOBas MOJBMKKA B Ouare JAHHOTO 3eMIICTPSICEHUS O] JACHCTBHEM
pacCTATHBAIONINX HAMPSHKCHUH SBISETCS XapaKTEPHOW AJISl LEHTPANbHOW 30HBI PETHOHA
[19], roe peanuzoBano Hambomnee cuipbHOE (MW = 6.9), pa3pymnTeNbHOE 3eMIIETPSCEHIE
11 centsa6ps 1927rona ¢ mogoOHBIM (OKATHLHBIM MEXaHH3MOM CO COPOCOBOM IMOABHKKOM
B YCIIOBMSIX pacTsikeHus [20].

751
o 2

e 3

a-27.02.2023 0—22.06.2023 6—22.06.2023

Puc. 4. [lnarpammpl MexaHW3Ma OdaroB 3emerpsiceHuit 27 despanst u 22 uions 2023 .
(Ne 2 1 7 o Tabmune 1): @, 6 — peleHus 10 3HAKAM NEPBbIX BCTYILUIEHUH P-BOIIH, 8 — cpeaHuit
MexaHu3M 1o TCM. 1 — HopanbHBIE TUHUM, 2, 3 — OCH TJIaBHBIX HaNpsDKEHUH pacTsDKEHHS U
CXKaTUsI COOTBETCTBEHHO; 3aU€pHEHa 00JIaCTh BOJIH CKATUS.

B ouare 3emiieTpsicenusi 22 MIOHS POU30IIEN BCOPOC aKTUBHOTO KPbUIA Pa3phiBa B
oOcTaHOBKe CokuMaromux HanpspkeHuid. HomampHas mmockocts NP1 ceBepo-BocTOYHOTO
MIPOCTUPAHUS, XapaKTepu3yeTcsl KPYThIM MaJeHUEM K FOT0-BOCTOKY, IIOCKOCTh NP2 —
OMHM3IIMPOTHOTO MPOCTUPAHKs HAKJIOHEHA K ceBepy (puc.46).

Pemenue okanbHOro MexaHH3Ma o4ara JaHHOTO 3eMIIETPSICEHHsSI BBITIOHEHO TaKKe
no Merony TeH3opa ceiicMuueckoro momenra (TCM) nentpomzpa B Tpex areHCTBax
(Tabm. 2.). Pe3ynbTaThl OmMyOJUKOBaHBI B MEXIyHApOIHOM CEHCMOJOTHYECKOM IIEHTPE
nauHbIX [2]. Bee pernenus TCM 6in3ku Mex Ty COOOH, IOTOMY Ha PUCYHKE 46 MPUBEICH
OCpEIIHEHHBII €ro MEXaHW3M, MPEICTAaBICHHBIA Takke B30POCOBOW MOJBMIKKOM, Kak U
NOJY4YEeHHBI HaMH B JIaHHOH paboTe MO 3HaKaM IEPBBIX BCTYIUIEHUH MPOJOIBHBIX BOJIH
(puc.46). HanoMHuM, 4TO B pamMKax ABOHHOTO JUIOJS ONPEAEIsieTCs MEXaHU3M Hadana
BcnapeiBanusl, a mo TCM — mporecca MaKCHMaIIbHOTO pa3pylieHus B 04aroBoii 30He.

Ilo maHHBIM Bcex pelieHui K Hanbosee BEPOsITHON pabouell MIOCKOCTH AUCIOKALMH
B ouare MoxxHO oTHecT NP1 ¢ Giu3kumu azumyrtamu npoctupanus: STK=54° o 3nakam
NepBbIX BeTymieHUH P-BoH u STK=50+4° o metoxy TCM (Ta6in.3).

OTO  IpedmnoyiokeHHe  MOATBEPXKAACTCS M MPOCTPAHCTBEHHO-BPEMEHHBIM
pacrpefeiecHMeM IOBTOPHBIX CJa0BIX TONYKOB (pHC. 5), OTPaKAIOIIMM pa3BUTHE
npolecca CHATHS HapsHKeHUid B o0sacTu ovara. [Ipex/e Bcero, MOXKHO BHICTH (puc.5a),
YTO OYaroBas 30Ha 3eMJICTPSCEHHUs BBITSHyTa BIONb ocu L-Li, opuentupoBanHOW B
asumyte Az=50°, kak 1 HoganbHas wiockocTs NP1 (tabi. 3). IIpu sToM rimyOuHBI 04aroB
OT Ha4aIbHOTO runoteHTpa ¢ h=39xm npu MOBTOPHBIX TOTYKAX YMEHBIITUIUCH 10 N=34Kkm
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(puc. 50), T.e. mpoliecc pa3pyIIeHHUs CIUIONIHOCTH CPEIbl B 04aroBOM 30HE IIEJ CHU3Y B €€
BepxHHE ciou (puc. 56), pacmpocTpaHSsICh OT Hadaja BCIApBHIBAHHUS B IOTO-3aITaTHOM
HanpaBieHH. Ha ynaneHue smuieHTpoB adTepHIokOB K IOro-3amajy yKa3blBacT TaKkKe
(hakT yBEeNUYCHHUS CO BPEMEHEM Pa3HHUIIBI BpEMEH BCTYIUICHUS P U S-BOH Ha Onrbkaiiieit
cradiun «CeBacTonoiny ¢ ot=tp-ts= 8.0c mo ot =8.8¢ miu snuiIeHTpaIbHBIX PACCTOSHHIM C
58 xm 1o 73 xwm.

44.1° L L,

AAz=50°

o
44.0 7 364 -
o/

43.9°
33.2° 33.3° 33.4° 33.5° 33.6° h, KM

68 Puc. 5 [IpocTpanCcTBEHHO-BpEMEHHOE
it 2 p Y %ta pacnpe/ieNeHue UIEHTPOB
adreprrokos 22.06.2023 (a); riyoun
ouaroB h B paspese Baob tuann L-Lg
(6) u co Bpemenem t (6). 3Be310uKOI

OTMEYCH TJIaBHBIM TOIYOK

32

34 ®

36 Ty

e

38

40

JAuHaMu4yeckre mapamMeTpsl o4ara.

K nmuHamMuueckum mapaMeTpam o4aroB OTHOCATCS: Mo — cKansipHBIH celicMUYECKHi
MOMEHT, g — pajinyc KpyroBoi TUCIOKaluh, AG — cOpOILICHHOE HaNpspKEHUe, NG —
KQXKYIIeeCs HanpskeHue, Acr — paJMalMOHHOE TPEHHE, & — aedopManus CIBHra B
OKPECTHOCTH ouara, U — CpeHss MOJBHXKKA O pa3pbiBy, EU — 3Heprust oOpazoBaHus
JIICIIOKAIlMK B O04are, NCXOAHBIMY JAHHBIMH JIJISl pacueTa KOTOPBIX CIIy>KaT JBE INIABHBIE
XapaKTEPUCTUKH aMIUIUTYIHBIX CIEKTPOB (puc. 3): CIeKTpaibHas IUIOTHOCTh Qo H
yrioBasi 4yactora fo. CoriacHo Teopernveckoil muciokanuoHHo#i Monenn bpyna [12]
CIEKTpajibHasl MIOTHOCTh {)o MPOIMOPIMOHATbHA CKAJSIPHOMY CEHCMHUYECKOMY MOMEHTY
Mo, ayrnosas yactota fo mpsiMo cBsi3aHa ¢ pa3MepoM JMCIIOKAIH [o.

Dopmyna Juis pacuera Mo 10 CTAaHIIMOHHOMY CIIEKTPY UMEET BHIL:

Mg = Q,(4p-V?) /Ry, - G(A,h) - C(w) - Sm(f)

rae Qo — MakCHMajbHOE 3HAYCHHME CIEKTPAJIbHOW IUIOTHOCTH mpH @ —> O,
ompezernseMas U3 aMIUTUTYAHOTO CIIEKTpa; V — CKOPOCTh pacrpoCTpaHeHUs: 00beMHON
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BOJIHBI, P — IUIOTHOCTh MHOPOJA B OKpecTHOCTH ouara, G(A,h) — mompaBka 3a
reomerpuueckoe pacxoxnaenne; C (®) — dYacTOTHAs XapaKTEPUCTHKA CPEIbl IMOJ
cranmueit, Sm (f) — mompaBka 3a Heynpyroe 3aTyxaHue B MaHTHH, Rop — HAIIPaBICHHOCTh
W3JTyYCHHsSI U3 oYara Ha CTaHIMIO PETUCTPAIUH.

XapakTepUCTUKH MOJICNIA CPEbl MOJAOUPAIOTCA UCXOAS W3 MECTa PAaCIOJIOKEHUS
TUTIOLEHTPA 3EMJICTPSCEHUs, MONpaBKka Ro, — BBIUMCIISICTCS U3 MapaMETPOB MEXaHU3Ma
0YaroB WM IpUHUMaeTcs cpefHei Rep, = 0.4 mms c1abbIX TOMYKOB, KOT/Ia HEBO3MOYKHO
peuIuTh (OKATHHBIN MEXaHHU3M.

dns  nucnokanvoHHOM Moaenu bpyHa ¢ paspelBoM B BUAE Kpyra, paguyc
JUCIIOKAITUH o BBIYHCISIETCS 110 (hopMyIie:

Ve

r,=2.34
2nf,

[lo HaliieHHBIM 3HAYEHUSIM CEUCMHYECKOrO0 MOMEHTa Mo U pa3MepoB pas3pbiBa lo
OIpeJiesieHbl CPEeHUE BEIMYMHBI HANpsDKCHUH B odare (cOpomeHHoe Ac M Kaxylieecs
70) ¥ CpeHsIsI OJBHKKA TI0 pa3psiBy U 1o hopmyiaam u3 pador [14, 16]:

_7M0 775_
16I‘03 M, u-r roz

Ao H-E g=_Mo

TA€ 4 — MOMAYNb CABHTa; # — cedcMudecknil ko3dduumeHT monesnoro nericteus; Es —
sneprus ucrounuka (g Es=11.8+1.5Mn).

BenmuunHa pagvanoHHOro TpeHHs AGCy, CBSI3aHHOTO C  IIEPOXOBATOCTHIO
MOBEPXHOCTH Pa3phiBa B OUare, onpezenacHa mo popmyie us [14]:
Ao =112Ac —-no
Onenka sHepruu Ey BBITIONHEHA MO AUCIOKAIMY B 04are U COPOIICHHOMY
HAIPSKEHUIO:

E, = %AO‘U-EFOZ

C ucnonbp30BaHUEM YPaBHEHHS M3 TEOPUH YNPYTOCTH, CBA3BIBAIOLIETO AedOopMannio
C HallpsDKEHUEM, OIIEHEeHa yrpyras 1edopMalus CIBUTra;

Ao
U

MowmenTtHas marHuTyaa Mw paccunTaHa 1Mo WHIMBUIYAJIHLHBIM OIIEHKAM CKaJSIPHBIX
CEHCMHUUECKUX MOMEHTOB My, C HMCIIOJIb30BaHueM (hopmysl [15]:

Mw =2/3-(Ig Mo+7)-10.7,

E =

rne Mo umeet pasmepHOCTb H
Beruncienue cpeHUX 3HAUCHUI mapamerpoB (S) M CTaHIApPTHBIX OTKJIOHEHHUit (3S)
BBIMIOJTHEHO 110 CTAHIMOHHBIM OIPEJEICHUSIM C YYETOM JIOTHOPMAQJILHOTO 3aKOHA

pacnpenencHus BenndyuH [17]. CTaHIMOHHBIE NapaMeTpbl paJuallMOHHOTO TpeHus Aoy
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MOJYYWJINCh OTPHULIATENbHBIMU WM 3HAKONEPEMEHHBIMM, B CBSI3M C 3TUM HX CpeIHee
3HaYEHHUE BBIYMCIIEHO MO CPETHETEOMETPHUUECKHUM I JAaHHOTO o4ara HanpsikeHusM Ac 1
no. CpenHee 3HaueHHME MOMEHTHOW MarHMTyasl MW ompeneneHo Kak —cpenHee
apudmernyeckoe (MW™*) c COOTBETCTBYIOIIEH NOTPENIHOCTHIO. PesympraThl pacdera
CTaHIMOHHBIX M CPEJHUX 3HAYEHMH TUHAMHUYECKHUX MapaMeTpOB OYaroB IMpPHUBEIEHBHI B
Tabmuue 4.

Tabnuna 4.

CriekTpasibHbIE 1 TMHAMUYECKHE NTapaMeTphl 04aroB 3emneTpsicenuid Kpeima 3a 2023 rog

2

o

4
4

Ne 1. 25 siuBaps, t0=16 u 31 mun 58.6 ¢; @ = 44.63°, A= 36.21°; h=29 xu; Kn = 8.2
OPUK|P| Z | 54 |0.004 5.211.17|0.45|0.57|1.91|0.06 |3.22|-2.93| 0.11 |2.65
OPUK | S [N+E| 54 0.13 | 3.3| 4.1 |{0.41]2.68|8.92|0.26|0.92|0.42| 1.83 |3.01
SUDU | S |[N+E| 100 0.016 | 3.2 | 1.06 |0.42|0.63| 2.09 | 0.06 |3.58 |-3.56| 0.11 |2.62

S — cpeaHee 3HAUYCHUE 172|042 1 | 33|01 |22|-1.7]|0.28|2.76
0S — cTaHIapTHOE OTKIOHCHHE 0.1910.01{0.22|0.22|0.21 |0.19 0.41 |0.17

Cocrasiromnas
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Ne 2. 27 eBpads, to=13u 02 mun 38.7 c; @ = 44.53°, A= 34.45°; h= 28 km; Kn =11.1
YAL |P| Z | 24 | 0.09 5 |729|0.47|31.6| 105 |3.57|13.0|2.79| 384 (3.85
YAL N+E| 24 4.6 3 |65.7|0.45|32.2| 107 |3.49|14.4|1.67 | 353 |3.82
SIM Z | 53011 42|76.6 055[19.7|65.6 | 2.64 |12.4|-2.55| 251 |3.86
SIM N+E| 53 1.2 |26|63.8(0.52|20.4(67.9|255|14.9|-4.67| 217 |3.81
SUDU Z | 59 (0.25 4 167.9|058(15.1|50.2|2.13(14.0|-6.44| 171 |3.82
SEV Z | 61 |0.04 45|445)|052(14.1|46.9|1.76 |21.3|-14.3| 104 |3.70
SEV N+E| 61 0.43 | 2.7|45.7| 05 |16.3|54.4|1.97|20.8(-12.6| 124 |3.71

S - cpennee 3nauenue (61.2 (0.51 |{20.3|67.5 |25 |15.5|-5.4 | 207 |3.8
8S -crangaprraoe orkinonenue (0.04 (0.01 |0.06 |0.06 |0.04 |0.04 0.08 |0.04

O |T|»TOW;m

Ne 3. 09 mapra, t0=16 u 03 mun 57.9 ¢; @ =44.02°, A =33.39°; h=29 km; Kn = 7.6
SEV |P| Z |62 (0.0008 6.5]0.190.36(0.18| 0.6 |0.016{20.1| -20 {0.006|2.12
SEV | S |N+E| 62 0.0075| 4.5|0.29 | 0.3 |0.48| 1.59 |0.035]13.1|-12.8|0.023|2.24

S — cpenHee 3HaYeHUE 0.23 |0.33 |{0.29|0.98 (0.02 |16.2| -16 | 0.01 |2.18
8S — craHIapTHOE OTKIIOHEHHE 0.09 |0.04 |0.21 |0.21 |0.17 |0.09 0.29 [0.06

Ne 4. 10 mapra, t0=14 u 43 mun 53.1 c; @ = 44.00°, A = 33.36°; h = 27 km; Kn =8.6
SEV |P| Z | 65| 0.01 5.5]3.89|0.42|2.24|7.48|0.23|2.15|-1.03| 1.45 | 3.0
SEV | S |N+E| 65 0.1 |3.7|557|0.36(5.12|17.1|045| 15 |1.06|4.76 | 3.1
S
S

DNZ2 N+E| 153 0.08 |3.6[8.13|0.37|6.88122.9/0.62[1.03|2.41]9.32 |[3.21
SUDU N+E| 163 0.06 |3.65|7.84|0.37/6.92123.1]0.62]10.7|2.39]9.03 | 3.2
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Iponomxenue TadHIE! 4.
1 |2]3]4] 5] 6 [7]8]9]10]11]12][13]14] 15 [16
S — cpenHee 3HaYCHHUE 6.1 |0.38/4.83|16.1]|0.45]|2.44/-0.03] 4.9 [3.13
0S — cTaHIapTHOE OTKIOHCHHE 0.0710.02{0.12|0.12| 0.1 |0.22 0.19 {0.08
Ne 5. 21 mapra, t0=03 u 01 ymun 46.8 ¢; @ =45.18°, L =33.79°; h=6 km; Kn = 7.5
SIM |P| Z |360.0015 11 | 0.23|0.21]1.05|3.51|0.05|4.16 |-3.64| 0.04 |2.18
SIM | S|N+E| 36 0.009| 6 |0.22|0.22|0.88|2.93|0.05|4.24| -3.8 |0.033|2.17
DNz2 |P| Z |50 ]0.001 10.5| 0.2410.22|0.95|3.17| 0.05| 4.0 |-3.53]|0.038|2.19
DNZ2 | S |[N+E| 50 0.012|6.3]0.39|0.21|1.76|5.87 | 0.09 | 2.44|-1.56| 0.11 |2.33
SEV |P| Z |71/0.0004 11 | 0.16 |0.21]0.73| 2.42| 0.04 | 6.04 |-5.67| 0.02 |2.07
SEV |S|N+E| 71 0.006 | 6.2 | 0.3 |0.22]| 1.3 |4.33|0.07 |3.16|-2.51|0.065 |2.25
ALU |P| Z |73]0.002 10 | 0.31 |0.23]1.07| 3.56 | 0.06 | 3.08 |-2.55|0.055|2.26
ALU | S|N+E|73 0.03 | 5.5/0.88|0.24|2.67|8.89|0.16 |1.07|0.26 | 0.39 |2.57
YAL |P| Z |82 |0.001 10.5| 0.3 |0.22|1.19|3.96|0.06 | 3.2 |-2.61]|0.059|2.25
YAL | S |N+E| 82 0.0045| 6.3 | 0.26 |0.21|1.16| 3.85| 0.06 | 3.73 |-3.15/0.049|2.21
S — cpeaHee 3HAUCHUE 0.29 |0.22 {1.19(3.97 |0.06 |3.24|-2.65| 0.06 |2.25
&S — crangaprroe otknonenne  |0.06 [0.01 |0.05 [0.05 [0.05 |0.06 0.11 {0.06
Ne 6. 20 uionst, t0=09 u 37 mun 21.0 ¢; @ = 44.66°, .. = 36.35°; h =24 km; Ku =8.9
OPUK |P| Z |52 0.03 4.217.11]055(1.83|6.09|0.25|2.99(-2.07| 2.16 |3.17
OPUK | S IN+E| 52 0.41 |2.55|14.410.53|4.34|145|0.55|1.47| 0.7 | 10.4 |3.38
SUDU |P| Z |110| 0.01 4.8(4.65)|0.48|1.78|5.94|0.21|4.57|-3.68| 1.38 [3.05
SUDU | S IN+E|110 0.24 | 2.6 |15.1|052[4.86|16.2|0.61| 1.4 |1.03| 12.3 |3.39
S — cpenHee 3HaYCHUE 9.21 |0.52 |{2.88(9.6 |0.36 | 2.3 |-0.86| 4.42 |3.24
3S — craHaapTHOE OTKIIOHEHHE 0.12 |0.01 (0.12 |0.12 |0.12 |0.12 0.24 |0.14
Ne 7. 22 uronst, 10=02 u 42 mun 28.7 c; ¢ = 44.05°, A = 33.45°; h =39 km; Kn =12.5
SEV |P| Z |58 1.0 1.91480(1.20|29.8|99.4|9.35|10.2|4.71 | 7330 |4.71
SEV | S |N+E| 58 30 1 (1410(1.42|21.7|72.4|7.46|10.7|0.18 | 5100 |4.7
YAL |P| Z 74| 2.0 2 |1400|1.23|33.0| 110 [ 9.8410.7|5.79 | 7710 |4.7
YAL | S |N+E| 74 25 |1.05{2090|1.35|37.3| 124 | 12.2 | 7.2 | 11.5|13000|4.82
SIM (P| Zz |113] 1.0 1.9]1400(1.29(28.2| 94 |8.85|10.8|3.33| 6560 |4.7
SIM | S|N+E|113 65 |[1.05/2780(1.35(49.7| 166 | 16.3 | 5.4 | 19.5|23100|4.9
DNZz2 |P| Z |148] 30 1.8 13000(1.37|51.6| 172 | 17.1|5.01| 20.8 [25800|4.92
DNZ2 | S |[N+E|148 110 | 1 [2470(1.42|38.2| 127 | 13.1|6.08 | 13.0 [15700|4.87
OPUK |P| Z |251| 0.3 1.95/1600|1.26 [ 34.9| 116 | 10.7 |9.41 | 8.03 | 9290 |4.74
OPUK | S [N+E|251 6 |1.1(1270(1.29|26.1| 87 |8.14|11.8|1.21 | 5530 |4.67
KERU |P| Z (276| 1.0 1.85/1950|1.33(36.4| 121 |11.7| 7.7 | 10.5|11800(4.8
KERU | S |[N+E|276 10 |0.97|1400|1.46|19.7|65.6 | 6.96 | 10.8 |-0.93| 4580 (4.7
S — cpeaHee 3HAUYCHUE 1775(1.33|32.6 |108.6|10.56|8.48 | 7.82 | 9633 |4.77
8S — craHJIapTHOE OTKIIOHEHHE 0.04 {0.01/0.04|0.04|0.04 0.04 0.07 |0.07
Ne 8. 18 uroas, to=11 y 03 mun 18.1 c; @ = 44.45°, A = 35.99°; h = 20 km; Kn = 9.6
OPUK |P| Z |76 0.06 3.5]13.9|0.67|2.06|6.87 | 0.33 |4.32|-3.29| 4.76 |3.37
OPUK | S IN+E| 76 09 [21|348|0.64|5.85/19.5| 0.9 |1.72] 1.2 | 33.9 |3.63
SUDU |[P| Z |92| 0.1 3.2|21.8|0.73|2.47|8.25|0.442.75]| -1.5| 8.98 |3.5
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[ponomkenne TadamIp! 4.
1 [2] 3] 4 5 6 7 8 | 9|10 |11 |12 | 13 |14 | 15 |16
SUDU |S|N+E| 92 0.9 1.9 |33.7|0.71| 4.2 |14.0/0.72| 1.78 |0.32| 23.6 |3.62
SIM |P| Z | 158 | 0.06 3.1 [33.0]0.75| 3.41 |11.4/0.62| 1.81 |-0.1|18.8|3.62
SIM |S|N+E| 158 0.6 |1.85(37.9|0.72| 4.35|14.5/0.77| 1.58 | 0.6 | 27.5|3.66
SEV |P| Z | 184 | 0.01 3.45|17.0|0.67| 2.42 (8.08| 0.4 | 3.52 2231 6.9 |3.42
S — cpenHee 3HaUEHHUE 25.8 (0.7 |3.32 11.1/0.56| 2.32 0236 14.3|3.54
S — crangapTHOE OTKIOHEHHE 0.07 |0.01/0.06 |0.06/0.06 | 0.06 0.12 |0.08
Ne 9. 15 aBrycra, 10=12 4 11 mun 05.4 ¢; @ = 44.41°, A = 34.32°; h =22 km; Kn = 8.7
YAL |P| Z 16 | 0.06 5.1|3.42]0.46|1.57|5.24 |0.17|3.12|-2.33 | 0.89 |2.96
YAL |S|N+E| 16 05|3.1| 6.4 |0.46(2.94| 9.81 |0.331.66|-0.19 | 3.14 |3.14
SIM |P| Z 62 | 0.015 49|1.71]0.48| 0.7 | 2.32 |0.08|6.23|-5.88 | 0.2 |2.76
SIM |S[N+E| 62 0.312.9]5.76 |0.49(2.17| 7.23 |0.26]/1.85|-0.76 | 2.08 |3.11
SUDU|P| Z 75 | 0.015 5.0/3.47]0.47| 1.5 |5.01 |0.17|3.07|-2.32| 0.9 |2.96
SUDU |S[N+E| 75 0.23/3.0|7.11]0.45|3.48| 11.6 |0.38| 1.5 | 0.25 | 4.13 |3.17
S — cpeaHee 3HAUYCHUE 4.18 |0.47 |1.82|6.1 |0.21|2.55|-1.64| 1.28 |3.02
8S — crangaptroe otknonenwe (0.1 |0.01(0.1 |0.1 |0.1 | 0.1 0.2 0.12

Ipumeuanue:TQp-10°  m ¢ — cnexmpanvhas niomuocms no noaHoMy 6eKmopy Konebauii
nonepeunotl sonnvl (N+E) . Homepa semnempsicenuti coomeememeyiom maon. 1.

Jns GonmpmmHcTBa 3eMierpsiceHnid 2023rofa fMHaAMHYECKHUE MapaMeTphbl MOIydeHbI
no rpynrne (N >3) He3aBUCUMBIX CTaHIIMOHHBIX ONpeaeieHui (Tadu. 4), 4To MO3BOIUIIO B
HEKOTOPOW CTETIeHH HUBEIHPOBATh BIMSHUE OCOOEHHOCTEH YCIOBHWH Cpembl TOJ
CTAaHIMSMH PETHCTPallid W Ha TYTH OYar-CTaHIWs, a TaKke HEePaBHOMEPHOCTh
HaNpaBJICHHOCTH M3ITyYCHHUSI CEHCMUYECKUX BOJH M TEM CaMbIM 00ECIIeUUTh HaJEeKHOCTD
OKOHYATENIFHBIX OIIEHOK PACUETHBIX IMapaMmeTpoB. TOIBKO I OAHOTO OTHOCHTEIHHO
cmaboro ceiicMuyeckoro Ttomuka (Ne 3), ¢ oHepreTmueckuM kimaccoM Kp = 7.6,
JUHAMUYECKUE TIapaMeTphl pacCUUTaHbl MO CIIEKTpaM 3amuced P U S—BOJH OJHOW W3
Omxaifimux K ovary craHuumu «CeBacToIoNib», PacIoyioKEHHOW, Ha SMUIEHTPAITbHOM
paccrostaur A = 62 km. Hammydimas cXoAuMOCTh CTAaHIIMOHHBIX OmpeeicHuit (Tadi. 4),
moJrydeHa Ui pajryca KpyroBOH TUCIIOKAIUH o MPEHMYIIECTBEHHO TPU CTaHAapTHOM
orkioHenun Orp=0.01. 3HaueHuss MOMEHTHBIX MarHuTyn Mw i1 OOJIBIIMHCTBA
3eMIIETPSICEHHH OMpeIeieHbI C TIOTPEITHOCTRI0 He Bhie + (.1. B 1ieiomM MOXHO OTMETHTB, UTO
C YBEJIMYECHHEM KOJNHMYECTBA HE3aBUCHMBIX CTAHIMOHHBIX ONpEJeleHnH CTaHAapTHOS
OTKJIOHEHHE CYIIECTBEHHO YMEHBIIIAeTCsl I BCeX AMHAMHYECKUX MapameTpoB. Hawmmydinas
CXOZMMOCTh BCEX WHIMBUAYAITbHBIX CTAHIIMOHHBIX ONpPEACIEHUI U, COOTBETCTBEHHO, Maslble
BEITMUMHBI 8S TTOTYYEeHBI JUTS 3eMIIeTpsiceHnit 27 (eBpaist U 22 MFOHS, T KOTOPBIX 0YaroBble
TapaMeTphl BOCCTAHOBJIEHBI C YYE€TOM HAIPABICHHOCTH M3JTYYEHUS! CEHCMUYECKON SHEPTUH 13
WCTOYHUKA Ha cTaHimu peructpannu (Roe), paccunTaHHON W3 PElIeHHs] MEXaHH3Ma OYaroB.
Kpome ToOro, misi ompeaeneHus CpeIHMX 3HAYCHHH S WCIONB30BaHO N=7 u N=12,
COOTBETCTBEHHO, CTAHIIMOHHBIX OTPE/IeTICHIH.
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PammarmonHoe Tpenue AGy Uis H3y4YeHHBIX 3eMIICTPSICEHUI, KpOMe HaOOoJIee CHIIbHOTO
22 WIOHs, MMENO OTPHIATENBHOE 3HA4YeHHE, YTO B cooTBeTcTBUM C [14] ykasbiBaeT Ha
CIIO)KHOE CKOJIBKEHHE pa3pplBa B Odare 3a CYET HEPaBHOMEPHOIO pacHpelesieHHs
MIPOYHOCTHBIX CBOMCTB TITyOWHHOH Cpeibl B 0YaroBHIX 30HaX. Bo Bcem nuamasoHe SHEprui
CpelHsis BENMYKMHA COPOLIEHHBIX HANPsOKEHHH He npeBbickia Ac = 33-10° I1a, a Kaxyimxcst
Hanpsokenui no < 16.2:10° I1a.

HauGosbiuve 3HayeHus IMHaMUYecKux napamerpos (Mo, ro, Ao, €, no, i, Eu u Mw) ¢
XOpOLLIEH BHYTPEHHEN CXOJUMOCTBEO CTAHLIMOHHBIX ONPEACTICHUMN MOTyYEHBI U1 OLLyTUMOIO
3emMuteTpsicerust 22 mons ¢ Kir =12.5, a HanMeHbIme — 171 2 ¢1a0bIX TOIKOB 9 1 21 Mapra ¢
K = 75-7.6 (Ne3 u Ne5), cnienyst yCTaHOBIICHHOM 3aBHCHMOCTH POCTa KOJIMYECTBEHHBIX
3HaYCHUH [OWHAMHUYECKHX IIapaMEeTpOB  OYaroB OT OJHEPreTUYECKOro  ypPOBHSA
3eMJICTPSICEHHI 3a MIPEABIAYIIHNI JIUTSIbHbIN TIepro 1 Haboaenuit [17,21,22] (puc. 6).

18 A

Puc. 6. CpaBHeHME OTUHAMHYECKMX MapaMeTpOB O4YaroB 3emieTpsiceHuil Kpemma 3a
2023 r.: @ — ceiicmuueckoro moMmeHTa Mo, 6 — pajinyca KpyroBoi JUCIIOKAIUY Fo U 6 —
cOpoleHHOTO HanpsbkeHus: Ac ¢ nosiroBpemenHbiME 3aBucumoctsiMu Mo(Kr), ro(Km) u

Ac(Kn) w3 [21, 22]. TlyHktup — Tpeaeibl MOrPENIHOCTEH JI0JTOBPEMEHHBIX
3aBUCHUMOCTEH, 3Be3/I0YKa — 3HAYCHHUsS IS 3€MIICTPSICCHUSI C M3BECTHBIM MEXaHHU3MOM
ouara.

Harmsmao BuaHO (prc.6), 4TO CpeqHue 3HaYeHHsT OCHOBHBIX OYaroBBIX MApaMETPOB:
Mo, ro m Ac 3emnerpscenmii 3a 2023 roma COOTBETCTBYIOT JOJTOBPEMEHHBIM
KOPPEISAIMOHHBIM 3aBUCHMOCTSIM Mo (KT), To (Kn) u Ac (Kn), HaXosCh B JHAia30He MX
JoBepuTeNnbHOro uHTepBana. I[lockonbky mapamerpsl odaroB 2023 r. OTHOCSTCS K
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JIOCTAaTOYHO HAJEKHBIM, TO WX BapHallMK BHYTPH MHTepBaia morpemHocteir Mo (Km), ro
(Kn) 1 Ac(Kn) MOXHO OTHECTH K €CTECTBEHHBIM, CBSI3aHHBIM C WHIUBHIYAIbHBIMU
OCOOCHHOCTSIMH CBOWCTB TIyOWHHOW cpenbl M (PU3NUIECKHX IPOIECCOB B OTIEIBHBIX
0YaroBbIX 30HAX. Tak JTUCIIOKAIMS B Oyare OIIYTHMOIO 3eMyeTpsiceHust 27 QeBpans
OpOU30IIIa HAa CPAaBHUTEILHO MO IUIOMIAAM pa3pbiBa (3aHWKEHHBIA pamuyc Io),
BBI3BaB BBICOKOYACTOTHHIC KOJcOaHMs OO0OBeMHBIX BOJH. Ilpm 3TOM mOTpeboBaNOCh
COBEPIINTh MEHBIIYI0 pa0oTy s cOpoca ¥ TEpEeMEINEHUs IIOCKOCTeH pa3phiBa
(3anmkenHoe 3HaueHue Mg). Hamomumm, 4to kak ro, Tak 1 Mo onpeneneHsl ¢ Manon
JucTiepcreit 8S mo Jo0CTaTOYHO OONBIIOMY YHCITY CTAaHIMOHHBIX ompeaeneHui (N=7) u ¢
YYETOM peallbHOW HANIPABICHHOCTH M3JTyYSHUS M3 04ara U OTHOCATCS K OYCHD HAJICIKHBIM.

SHEPTETUYECKHUE CHEKTPBI 3EMJIETPSICEHUI

AMIUIATYIHBIC ~ CIIEKTPBl CMEIICHHS [EPECYMTAHbl B CHEKTPHI OHEPIHH  C
UCIOIb30BaHueM (hopmyJibl 1o padote [18]:

pc

302
= w0 (w
a 2mlge (@)
rae (®) — MOAyJh CHEKTPANIBHON IUIOTHOCTH W3 aMIUTUTYIHOTO CIEKTpa, p —
IUIOTHOCTh MOPOJA B OKPECTHOCTH oOuara, C — CKOPOCTh PaclpOCTPaHCHUsS OO0BEMHBIX

BOJIH.

Bce paccunMTaHHBIE 3HEpPreTUYECKHE CHEKTphl 3emieTpscenuit 2023roma umenu
XapaKkTepHYI0 PE30HAaHCHYI0 (OpMY C BBIP&KCHHBIM MaKCUMyMOM B OTrpaHUYEHHOU
obmactu yactor fgmax, Ha KOTOpbIE MNPUXOTUTCS HAMOONBINAS OIS IUIOTHOCTH
celicMUYecKol sHepruu gmax (puc. 7).

B pesynbrare mHTEpIpeTaluy YHEPreTUYECKUX CIEKTPOB OMpPEENICHbl UX IJIaBHbIE
XapaKTepUCTHKH, TpeICTaBICHHbIe B Tabmuie S5: vactota fgmax, ¢ MakcUManbHOMN
IUIOTHOCTBIO SHEPIHU qMaXx u JiorapudMuueckas mupruHa Makcumyma crekrpa o fq (fi —
f2), Ha ypoBHe 0.75 OT MaKCHMaJbHOTO 3HaYeHHs Max B BeicokouyacToTHOM (fg1) U
Hu3kovactoTHoW (fQ2) wactu cmektpa. JIsi MPOMOJBHBIX BOJIH 3HAYCHUS JAHbBI T10
BEPTUKAIBHON COCTaBIISIONIEH Z, a ATl TONEPEUHBIX — 10 ABYM F'OPHU30HTAIBHBIM: CEBEP-
tor (N) u Boctok-3amnay (E).

Tabmuna 5.

OcHOBHbIE XapaKTePUCTUKN IHEPTeTUIECKUX CHEKTPOB 3emiieTpsicennit 2023 r.

110 JAHHBIM CTAHIIMU «AJTyIITa»

Ne Harta, Ku A, fgmax, Iy ofq(fi—1), Iy

M 0 u k| oz N E z N E

032103 | 75 | 73 | 655 | 513 | 267 | 064 | 045 | 063
T 102515 | 62 | 28 | 111 | 45 | 4 | 063 | 054 | 053
2 | 102523 | 50 | 28 | 634 | 55 | 472 | 05 | 056 | 05
3] 102603 | 52 | 23 | - | 549 | 55 - 069 | 065
4 102604 | 7.2 [ 20 | 11 Z [ 351 ] 064 | 054 | 055
51 102713 | 65 | 19 | 10 | 65 | 4 | 077 | 053 | 05
6| 102714 | 7.4 [ 19 | 111 | 4 21 066 | 06 | 056

IIpumeyanue — MIPOHYMEPOBAHBI TOJBKO CBA3aHHBIE 3eMIIETPICEHH (Poif)

144



OCOBEHHOCTH OYATI'OBBIX ITAPAMETPOB
3EMIJIETPACEHNU KPBIMA 2023 TOJA

IMockonmbky 3emuterpsiceHuss Nel—6 SBISIOTCS B3aUMOCBSI3aHHBIMU  COOBITHUSIMH,
MPOU3OLIEAIIMMA B OJHOM 0YaroBOil 30HE 3a KOPOTKHHA MPOMEKYTOK BPEMEHM M HX
CIEKTPHI TOIYYEHBI 10 3alHCiIM OJHOM CTaHIMH, TO €CTh BO3MOXXHOCTH INPEHEOpEeUh
BIIMSIHUEM CPEJIbI M PACCMOTPETH CHCTEMY CIEKTPOB (pHc. 8).

™~
=)
=2

=

o) z  |e NG i

lg(f I
, ) ) ) _la(f) 9 ) -10 el
-l 05 0 0.5 1 1.5 05 0, 05 1 1.5 -1 05 00 05 1 15
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“liga) N lew g Yl A N
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7 -8
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N CN oy o R
-1 -0.5 0 0.5 1 L5 -1 -0.3 0 0.5 1 1.5 -1 -0.5 0 0.5 1 1.5 -1 -0.5 0 0.5 1 1.5
2023.10.25 23u 42mun Kn=5.0, A=28xm 2023.10.26 034 07mun Ku=5.2, A=23km
4 2 4 4
lg(a) z lo(a) E la(a) E la(a) 7
5 -5 -5
4
6 - 6
-6
7 7 ;
8 * 4 4
gt LU/ W la(9)

.9 -10
405 0 05 1 15 - a5 0 05 1 15 P A0S 005 TS T g5 00 05 1 1S

2023.10.26 04 v 52 mun Ku :7_2’ A =20xm 2023.10.27 1y 40mun 2023.10.27 14y 08mun
Kn=6.5, A=19m Kn=7.4, A=19%wm

Puc. 7. IlpuMmepsl cCriaakeHHbIX SHEPIeTHYECKHUX CIEKTpPOB 3emieTpsiceHuil Kpeima
2023 r. o 3amucsM 00BEMHBIX CEHCMHYECKUX BOJH Ha cTaHIMH «Anymray. [lapamerpsr
3eMJICTPSACCHUI TaHbI 10 Ta0. 2.

HecMoTpss Ha eCTeCTBEHHBIC WHAWBUAyaIbHBIE OCOOCHHOCTH JHEPreTHYECKUX
CIEKTPOB, B O0OIIEHl MX CHUCTEME OTYETIMBO IPOCMATPUBAETCS MOBBIIIEHHWE YPOBHS
IUIOTHOCTH DHEPIHU MaX M CMEIICHHE MaKCUMAIbHBIX 9acTOT fqMax B HU3KOYACTOTHYIO
00JIaCTh CHEKTpa C POCTOM DHEPreTHYECKOro Kiacca 3eMileTpsiceHuii (puc. 8a—B).
OCOOCHHO OTYETJIMBO 3TO HAOMIOJAeTCs JUIS CHUCTEMbI TOMEPEYHBIX BOJIH TIO
cocrasJsitonieit 3anucu E (puc. 80).
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a 7] '3

Puc. 8 Cucrema sHepreTHIecKUX CIEKTPOB pos 3eMieTpsiceHuit 20231 mo 3ammucsm
00BEMHBIX BOJIH Ha CTAHIIHU «AJYIITa. @ — MPOMOJbHBIX (Z); 0, 6 — momnepeunbix (E u
N). Lludpe: B nerenjge — HOMepa 3eMIETpACEHHE Mo Tabu. 5., Ha CHEKTpax — 3HAYEHUS
OHEPIreTUYCCKUX KJIaCCOB K.

Jnsi ycTaHOBJEHHS KOPPENSLMOHHOM CBS3M IApaMETPOB CHCTEMBI CIIEKTPOB C
SHEPreTHUECKUM YPOBHEM 3eMIIETPSICEHHI AKCIIEPUMEHTAIBHBIX JTAaHHBIX, TOJYYCHHBIX B
HacTose paboTe, OKa HEJTOCTATOYHO KaK MO SHEPreTHUECKOMY HAMa30Hy CJIa0bIX
torukoB (Km=5.0+7.4), Tak u mo ux kommdectBy (N=60). PaHee mo mpemcraBUTENBHOM
BbIOOpKe (N=112) map mapamMeTpoB SHEPreTUYECKUX CIIEKTPOB JIOKAIM30BAHHOW TPYIIIBI
3eMJIETPSACEHUI B IIMPOKOM auarnazoHe Km=6+12 ¢ SMUIEHTPaIbHBIMH PACCTOSHUSAMU
A=(20£5) km, OombImasg 4YacTh M3 KOTOPBIX SBISUIACH a(TEPIIOKAMH 3€MIICTPSICEHUS
1984rona, Obla ycTaHOBIIEHA TEeCHas KOPPEJAIMOHHAs 3aBUCUMOCTH MaKCHMAIBHOTO
nepuoaa Tgmax mpu qmax oT 3HepreTudeckoro kiacca Km [17]. DkcrepuMeHTaIbHAS
CHCTEMa SHEPTEeTHYECKUX CHEKTPOB apTepiiokoB 1967 r. u 1984 1. mo qaHHBIM CTaHIMA
«lnTa» OblIa MOJNIOXKEHA B OCHOBY IIEPBOW MOIBITKH MOJEIHUPOBAHUS CHCTEMBI CPEIHUX
TEOPETUYECKUX DHEPreTHYeCKHX CIHEKTPOB JIISl OYaroBBIX 30H 3EMIICTPSCCHHI
neHTpanbHoil yactu Kpeimckoro permona [23]. K coxaneHuro, ¢ Tex mop momoOHbIe
pabOThl HE TOJNYYWIM CBOETO MNPOJODKEHHS B CBS3M C OOJBIIMMH TPYIHOCTSIMHU
00pabOTKM aHAJIOTOBBIX CEHCMOTpPaMM M OTCYTCTBHEM HOBBIX B3aMMOCBSI3aHHBIX T'PYIII
0YaroB.

3AKJIIOYEHHE

ITo maTepuanaM MOHHTOpWHTA CEHCMUYHOCTH B KpbIMCKO-UEepHOMOPCKOM perrnoHe
B 2023 roay MOJYyYEHBI HOBBIE PE3YyNbTaThl O JUHAMHYECKHX, KUHEMATHYECKUX U
CIIEKTPAILHBIX CBOMCTBAX 0YaroB MECTHBIX 3€MJIETPSICECHHIA.

s 9 oco00 3HAYMMBIX TIO TEPPUTOPUAIBHOMY U JHEPreTUYECKOMY KPHUTEPHIO
CEHCMHMUECKUX COOBITUH B JMAna30He SHEPreTHUecKux KiaccoB Kn=7.5+12.5
(Mw=2.2+4.8) BoCCTaHOBJICHbI TUHAMHYECCKUE MApaMeTPbl 0YaroB ¥ MarHuTyabsl MW 1o
CeCMUYECKOMY MOMEHTY C HCIIOJIb30BaHNEM LU(PPOBBIX 3alUCEeN CECMUYECKUX BOJIH Ha
6 permoHanbHBIX cTaHIUAX. HoBble maHHBIe 32 2023 T. XOpOIIO COTJAcyIOTCS CO
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CPEIHUMH JOJITOBPEMEHHBIMU MapaMeTpaMH U HUX 3aBHUCHMOCTSIMH OT 3HEPreTHYECKOTO
YPOBHSI 3€MJIETPSICEHU.

Jns nByx Hambolree CHITBHBIX (OIIyTHUMBIX) 3emMierpsicenwii 27 dhespais ¢ Mw =3.8 u
22 wronst ¢ Mw=4.8 momyueHbl pemieHUs (QOKaTbHBIX MEXaHH3MOB H OIPEACICHBI
KMHEMaTHYeCKHe TMapaMeTpsl odaroB. Twm moaBwKku B odare 27 ¢eBpaisi — KpyTol
cOpOC aKTHBHOTO KpbUIa pa3pblBa MOJ ACWCTBHEM DACTATHBAIOIINX HAMPSHKEHUH
Onmu3aMaroHaqbHOM OpUEeHTAlMU. TakoW TWUN TOABIIKKU SIBISIETCS XapaKTepHBIM JUIS
04YaroB IEHTPaJbHOM 30HBI peruoHa [19]. B ouare 3emmueTrpsiceHus: 22 HIOHS MPOU3OIIEI
B30poc 1Mo Hambosee BEpOSITHOH IUIOCKOCTH pa3phiBa CEBEPO-BOCTOYHOTO MPOCTHUPAHUS,
COIJIACYIOUIEHCS ¢ OpHEHTAKEH 30HBI A TEPIIOKOB.

[To marepuanam monuropunra 2023 rojga AOMOJHEHA CTATUCTHKA IO CHEKTPAIBHO-
DHEPTreTUISCKUM CBOHMCTBaM OOBEMHBIX CEMCMHUYECKHX BOJIH II0 3alACAM 7 CIIa0BIX
TomukoB (Km=5.0+7.5) Ha cTaHIMH «AJyIITa», U3 KOTOPHIX IIECTh OTHOCSTCS K
B3aUMOCBSI3aHHBIM, TPYNIHPYIOMIUMCS COOBITHsIM (poro). st posi, mpouzomeniiero B
OJHOM 0YaroBOil 30HE 3a KOPOTKHI IPOMEXKYTOK BPEMEHH, KOINa BIMSHHEM YCIOBUI
BMEMIAOIIEe OdYard cpelpl MOXKHO IpeHeOpedb, MOCTpPOeHa M PAacCMOTpPEHa CHCTEMa
OHEPTEeTUYCCKUX CIICKTPOB. B O6].[ICI71 CHUCTCMC CIICKTPOB HArJIsIIHO BUAHO ITOBBIIICHUC
YPOBHsSI IUIOTHOCTH DHEPrHMM (MaX M CMEIICHHE MaKCUMalbHBIX dYacToT fgmax B
HU3KOYACTOTHYIO 00JIaCTh CIIEKTPa C POCTOM SHEPreTHYECKOTO KIIacca 3eMIIETPSCEHUI.

UccnenoBannss OyAyT TPONOIDKEHBI C LEJNBIO IMOMYYCHUS  CTaTUCTHYECKU
JOCTAaTOYHBIX AdAaHHBIX AJI1 CO3AaHHA CHC]_[I/IaIII/BI/IpOBaHHOﬁ 6331)1 OaHHBbIX, KOTOPYIO B
MIEPCIIEKTHBE IIIAHUPYETCS HWCIONB30BaTh NpU pa3pabOTKe CeMeWcTBa BEPOSTHBIX
CIIEKTPOB ceficMIUecKnX KojeOaHui, OIEHKH CIIEKTPAITbHO—BPEMEHHON COCTaBIISIOIICH
ceficmuueckoit omacHoctu Kpeima, cremyst padote [18], a Takke mporHo3a 0KHAAEMBIX
CUJIbHBIX CECMUYECKUX BO3IECUCTBUI B MHKEHEPHBIX TEPMHUHAX.
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FEATURES OF FOCAL PARAMETERS
OF THE 2023 CRIMEA EARTHQUAKES
Pustovitenko B. G.}, Eredzhepov E. E.?, Bondar M. N.?

123State Autonomous Institution “Crimean Republican Center for Seismic and Landslide
Hazard Pssessment, Technical Inspection of Construction Facilities”, Simferopol, Russia

SInstitute of seismology and geodynamics FSAEI HE «V.I Vernadsky Crimean Federal
University», Simferopol, Russia
E-mail: bpustovitenko@mail.ru

The article presents the results of the study and analysis of the general properties and
features of the spectral, kinematic, dynamic and energy characteristics of earthquake foci
in the Crimea-Black Sea region for 2023. For 9 earthquakes, the inverse problem of
reconstructing the dynamic parameters of foci (Mo, ro, Ac, €, no, Aoy, i, Eu 1 Mw) was
solved based on the amplitude spectra of body seismic waves using the theoretical Brunn
dislocation model (0v—2). New data on the dynamic parameters of foci for 2023 are in
good agreement with the average long-term values and their correlation dependencies on
the energy level of earthquakes.

For the two strongest earthquakes, on February 27 with Mw = 3.8 and on June 22 with Mw
= 4.8, solutions of focal mechanisms were obtained within the framework of the double
dipole dislocation model and the kinematic parameters of the foci were determined. The
type of slip in the source on February 27 is a steep fault of the active rupture wing under
the action of tensile stresses. In the source of the earthquake on June 22, a reverse fault
occurred along the most probable plane of the rupture of north-eastern strike, which is
consistent with the orientation of the aftershock zone.

The spectral and energy properties of seismic waves of seven earthquakes were studied
based on energy spectra using seismograms from the «Alushta» station. A system of
energy spectra was constructed for six interrelated events that occurred in one source zone
over a short period of time. In the general system of spectra, an increase in the energy
density level gmax and a shift in maximum frequencies fgmax to the low-frequency region
of the spectrum with an increase in the energy class of earthquakes are clearly visible.

The studies will be continued in order to obtain statistically sufficient data for the
development of a family of probable spectra of seismic oscillations and an assessment of
the spectral-temporal component of the seismic hazard of Crimea.

Keywords: focal mechanism, amplitude spectrum, Brun model, spectral density, angular
frequency, dynamic parameters of the focal point, energy spectrum, system of energy
spectra.
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