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Annomayua. AXTyaJIbHOCTb JAHHOW CTAaTBU 3aKIIFOYAETCS] B PACKPBITHH NPUYHHHO-CICACTBEHHBIX CBS3EH
MEX/ly OCHOBHBIMHU OaJIbHEOPECYPCaMH, PAcHONIOKEHHBIMUA HA TEPPUTOPHU ACTPaxaHCKOI 00JacTH, ¢ LENbI0 UX
UCIIONB30BAHMS MX B 03ZJ0POBHTENBHO-JICUEOHBIX IENX. ABTOpaMHU JaHHOH pabOTHI pacCMOTPEHBI BOIPOCHI (hop-
MHPOBaHHUS IPUPOAHBIX OAIBHEOIOTHYECKIX PECYPCOB, OCHOBHBIE ITAIIbl UX OCBOCHHMS U JabHellIee paciupeHne
U1l KypOPTOJICUSHHUS HE TOJILKO Halleil 001acTu, HO ¥ OJIM)KHETro U JajibHero 3apyoexbs. Ha ocHoBe pe3yabTaToB
U aHaJM3€ COOTHOIICHWS KOMIIOHEHTOB, KOTOPBIC IPUYPOYEHBI K ITOA3EMHBIM BOJaM ACTPaxaHCKOTO pErHoHa,
Ha SMIIUPHYECKOM H TEOPETHYECKOM YPOBHSAX HaMH YCTAHOBIEHO, YTO MHHEPAIbHBIE BOJBI II0 CBOEMY XHUMHUUE-
CKOMY COCTaBY SIBJISIIOTCSL OCHOBOH Il MCIIOJIb30BaHUs UX B OanbHeonornu. HecMoTps Ha TO, 4TO MMEIOLIUECS
3aracsl 0abHEOPECYPCOB UCIIOIB3YIOTCS B HACTOSIIEE BPEMs BECbMa HE3HAUMTENIBHO, HEOOXONMO PEKOMEHIO0-
BaTh BO30OHOBJIEHHE PabOTHI KypOPTHOTrO Je4eHHs Ha Oa3e Oosee riryOOKOro aHanu3a v MPOBEAEHHS Fe0Ioropas-
BEJIOYHBIX PabOT, KOTOPBIC IIO3BOJIST YIOBICTBOPUT IOTPEOHOCTH HACEICHHUS B COLANIBHOM cdepe.

Knrwouegvie cnosa: ActpaxaHckas o0macTe, 6anbHEOPECYpCHI, MHUHEpAIbHBIE BOABI, JICUEOHBIE I'PA3H,
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Abstract. The relevance of this article lies in the disclosure of the analysis of causal relationships between the
main balneological resources located on the territory of the Astrakhan region, in order to use them for recreational
and therapeutic purposes.The authors of this work considered the formation of natural balneological resources, the
main stages of their development and further expansion for resort treatment not only in our region, but also in the
near and far abroad. Conclusion: The analysis of the natural-historical and spatio-temporal transformation of
components in groundwater allowed us to consider the formation of the chemical composition of groundwater and
justify the medical opinion on the method of application of waters in balneology. Conclusions: despite the fact that
the available reserves of balneological resources are currently used very little, it is necessary to recommend the
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resumption of the work of resort treatment on the basis of a deeper analysis and geological exploration, which will
satisfy the needs of the population in the social sphere.

Keywords: Astrakhan region, balneological resources, mineral waters, therapeutic mud, spa treatment
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®duznko-reorpadpuueckoe MoN0KEHNE TEPPUTOPUH HCCIIETOBAHUS IPUYPOUCHO K apUAHOI 30He
YMEPEHHOT0 KIIMMaTHuecKoro nosica. OJTHUM U3 GoraTeHIINX pecypcoB ABIAIOTCS OaTbHEOIOTNIECKHe
BOJIBI C YHUKAJIBHBIM COJIEPKaHHEMMUKPOIIEMEHTOB, HEOPTAaHHUECKUX COJIEH, a TaK:Ke MUHEPAIbHbIE
Tpsi3H, KOTOpBIE CHOPMHUPOBAITICH B PE3yIIbTaTe CI0XKHOTO B3aUMOACHCTBHS JHATEKTUIECKHUX MPOIeC-
COB, TMPOHCXOIANINX KaK Ha MOBEPXHOCTU 3eMJHM, TaKk U B €€ Helpax B YCIOBHSAX HEOPraHMYECKOMH
Cpeibl C yIETOM KHU3HEJeITeIbHOCTH )KUBOTHBIX M PACTUTENIBHBIX OpraHu3MoB [13].

Crexyer OTMETUTB, 9TO B (JOPMHUPOBAHUN MUHEPAIBHEIX BOJ HEOOXOMMO YIUTHIBAT Psf (ak-
TOPOB: HCTOPHS T'€0JOTHYECKOTO Pa3BUTHS HCCIEIYeMOH TEPPUTOPHUH, TEOJIOT0-TEeKTOHNIECKOE CTPO-
€HHe, COOTHOIICHNE MOP(OCTPYKTYP U MOPGOCKYIBNTYp M UX BIMSHUE Ha COBPEMEHHBIH peibed,
0COOEHHOCTH KIIMMaTO00pa30BaHUs U UX POJIb B (YOPMHUPOBAHUU HE TOIBKO HOBEPXHOCTHBIX, HO U IO~
3€MHBIX BOJ U JP.

Ha teppurtopun Actpaxanckoii oomactu Ha pyoeske XIX n XX BB. 00HapyKeHBI MUHEPAIU30-
BaHHBIE BOJIBI HA PA3HBIX NTyOHHAX.

JlaHHbBIE BOABI MOTYT OBITH HCIIOJIB30BAHBI IS MPOBE/ICHNS OAbHEOIPOIEyp Ha OCHOBAaHUN
IIPUBJICYCHUS PEe3yIbTaTOB MEAULIMHCKUX Uccaenosanuii [10; 18].

Bopl, 3aneraromnye B 0OTIOKECHUIX TOpoa AXTYOHHCKOTO M XapabaluHCKOTO pailoHOB AcTpa-
XaHCKOH 00J1aCTH, MOTYT OBITh HCHOJIB30BaHbI Ul BHYTPEHHEr0 IMOTPeOIeHHs B KauecTBe JICYeOHBIX
1 11e9e0HO-CTOJIOBBIX BOJ.

B nepuon XVIII-XIX BB. Oputa oOpa3oBaHa AcTpaxaHCKas TyOepHHUS KaKk aJIMHHHACTPATUBHO-
TeppuUTOpHaIbHas eIUHUNA AeneHus Poccuiickoit mMnepun. OTo BpeMsl 03HAMEHOBATIOCh OTKPHITHEM
TaKUX MUHEPaIbHBIX HCTOYHHKOB, Kak EKaTepHHHHCKHMH, paacmooxKeHHbI Ha Teppuropuu 1. Ca-
penita. B 910 Bpems B I. AcTpaxaHu Taxke ObLT OTKPBIT HCTOYHHMK IT0J] Ha3BaHueM [loneTaeBckas Boaa.
Oco00 creyer OTMETHTB, YTO HO-TIpekHeMY Ha TeppuTopuu backyHuakckoro, TruHakckoro n Manu-
HOBOT'0 03€p MPOIOIIKAETCS TOOBIYa COJIM M Ipsi3el, KOTOPbIE HANPSIMYIO ObUIN UCTIOIb30BAHBI IS Me-
JIIUHCKUX YCIYT.

BexoBsiM coOpITHEM cTad 1820 T. — B 3T0 BpeMs ObLI OTKPHIT IEpBHIi B Poccuu rps3eneueOHbII
KypopT «TuHakm», ucnonp3ytomuid cBor pecypebl. [lo nanapM JIrobomupa JInHeBHYa, OBIBIIETO Py-
koBoguTenss KypopTa (1927-1936 rT.), MOATBEpKAAETCS HATMYUE IETUTENBHBIX 03&p», KOTOpEIE
Ha3bIBATNCH «XaHCKUMM» N « THHaKcKuMI». [lepBoe Ha3BaHHE OH OOBSICHSET TaK: T. XaIKUTapXaHb
«B JIeTHee BpeMsl ObLI rocelniaeM xaHaMu baxuncapas U HX ceMeicTBaMMy, 0UEBH/IHO, 3HABLINMH Jie-
4yeOHBIE CBOMCTBA ONM3JIeKAIINX 03ED, TOATOMY OHM M CTaJIM Ha3bIBaThCsl XaHCKUMH, a Ha3BaHHE 03Ep
THHAKCKUMHU OH IPHITUCHIBAET PyCCKUM. Taroke YIOMUHaHHS 0 XaHCKOM 03epe UMEIOTCS U B 00bsIC-
HeHMsAX K kapTtaMm Poccun Hayana XVII B., re ykasplBaeTcs U TO, UTO COJIEHBIE acTpaxaHCKHeE 03€pa
WCTIONB3YIOTCS I JtedeHus [ 18].

B 1896 r. A. llITeumeko mucand, 4to «B oTnanéHHelmme BpeMeHa TaTapCKUE KHS3bS, a TIOTOM
1 KaJIMBIKH, CIyJaifHO y3HaB IIEIE€OHOCTh TPsi3M THHAKCKOTO COJSTHOTO 03€pa, MPHKOUYEBAIH CIOJa
1 O0JIETUISUTH HeAYTYIONINEe YacTH Tella; 3aTeM U PYCCKHUE 10 MOYNHY OJHOTO MYXXHKA C ONIKanIIero
cena (XoxJ1akoro) Hadaiaw MpoOOBaTh KaJIMBIIIKOE CPEICTBO JICUCHUS OT PeBMAaTH3Ma: HaMa3aThCs
THHAKCKOH T'ps3bI0 U IMOJISKATh HA HIOHBCKOM WJIM HIOJbCKOM coJjHuerneke. B 1820 roay 3aech yxe
CYIIECTBYIOT Oapaky Jyisl JICYSHUs HIDKHUX BOCHHBIX YHHOB, @ 03€PO MEPEXOIUT U3 BEIOMCTBA MUHH-
CTepCTBa rOCYAAPCTBEHHBIX UMYIIIECTB B aCTPaxaHCKOH BpaueOHOIT yripaBey.

Taxum o6Gpa3om, MecTHas rpsizenedeOHUNA MosBUIack HapaBHe ¢ ONecCKOM B OJUH M TOT ke
roJl — OHY OBUIH IIePBBIMH B Halllel cTpaHe. JInHeBHY cooO0IIan, 9To B apXuBe OBIBIIEH AcTpaxaHCKON
TaJIaThl TOCYAAPCTBEHHBIX MMYIIECTB MMEIOTCS JOKyMEHTAJIbHBIC JAaHHBIE O TOM, 9T0 «8 1820 200y
Ha 00Hom u3 Tunaxckux 03ép, nedxdcawem 6epcmax 8 Hemulpéx K 102y-3anady om Huihe QYHKYUOHUPYIO-
we2o o3epa ObLIU Yice 8036e0eHbl NOCMPOUKU 0151 IeYeHUsl HUICHUX ouHcKux yunog. Okono 30-x co-
006 moeo e XIX cmonemus smom neuebnuviii bapax Ovin nepenecén na CoNéHoe 03epo, PACHONONHCEH-
Hoe 6nudice k Bonee, na mecmo, 20e u menepo naxooumcs Tunakckuii Kypopmny.

B Teuenue Bcero XX B. IPOAOJDKAKTCA UCCIICA0BAHUA C HEIbIO OTKPBITHA HOBBIX MECTOPOKIC-
HUH MUHEpaJbHBIX BOJ Ha 0a3e MMEIOLIerocs Hay4HO-TEOPETHYECKOro MarepHana. JTO MO3BOJIMIO
OTKpBITH caHaTopuil «TuHakm», a yxe ¢ 1979 r. 6bU1 OTKPHIT HOBBIM — caHaTopuii Ne 2 kypopra «Tu-
HaKW», KOTOPBIiA cTai paboTats Kpyriorogundao. o 1981 r. Ha 3ToM KypopTe MPUMEHSITH THHAKCKYIO
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Tpsi3b, OJHAKO B CBSI3U C HAPYLIEHHEM BOJZOOOMEHA JJAHHOE 03€pO MPEKPATHIIO CBOE CyLIECTBOBAHHE,
a B JIe4eOHBIX IETISIX CTAJIM UCIOIb30BaTh Ipsi3u 03. JleueOHoe [5; 12].

Crnenyromuii 3tan npuypoueH k 1987 r., korga Ha Teppuropun Kypopta « TuHakm» OBLIO OT-
KPBITO HOBOE MECTOPOKICHHUE.

JlanbHeliee pa3BUTHE 3TOr0 Kypopra mo3Bonmwio yxe B 1994 r. nepeumenoBats ero B LieHTp
peabmuranyy (OHAA COLUANBEHOTO cTpaxoBaHus PO.

B Teuenne 1995-1997 rr. Ha TeppuTopnu XapabaIMHCKOTO U AXTYOHHCKOTO PaliOHOB OBUIH OT-
KPBITBl MECTOPOXKICHHS MUHEPAITBLHBIX BOJ.

TlomyueHHBIE pe3ynbTaThl MO3BOIMIN MPOJOIKUATE MTOUCKH U Pa3BEKy MUHEPATBbHBIX BOJ yXKe
B XXI B. Ha nccnenyemoit repputopur. B 2005 1. yTBepsKAeHBI 3a11achbl MECTOPOXKICHNS MUHEPATbHBIX
BOJI JUIsl HApPY>KHOTO MIPUMEHEHUsI, OTKPHITOro B I. Actpaxanu (CoBeTcKuil p-H). Y TBEpKIEHHBIE 3a-
Mackl BOJIBI MO3BOJISIOT UCMIONIB30BaTh €€ B TeueHue 60 yet [18].

Kommnekc meponpusatuii o NoucKy U pa3Beake MUHEPAIbHBIX BOA o3Bosu yxe B 2008 r. o1-
KPBITh 3aBO/I 10 PO3JIMBY MUHEPATIBHBIX BOJ B AXTYOMHCKOM paiioHe (yaacTok [IoKkpoBCKHiA).

Cremyer OTMETHTB, YTO Pa3BHTHIO JAaHHOTO HAMPABJICHUS COILYTCTBOBAJIO IIyOOKOE U3ydYeHHE
uctopud (GOpMHPOBAaHHS M JUHAMHUKH HCIIOJIB30BaHUS OanbHeopecypcoB. JTO OBUIO HEOOXOIHMO
Jutst GoJee AETaTbHOTO aHANIN3a CBOIMCTB JAHHBIX MPUPOIHBIX OAIBHEOPECYPCOB, YTO MOTJIO HOBIHATH
Ha 3HAYUTENIFHOE PACIINPEHNE UX HCIOIB30BAHUS M CO3JaHUs JOIOIHUTENbHBIX 30H JICUCHUS U pea-
OmnHTaIMN.

Crenyer OTMETHTH, YTO B MPOIECCE HEOTHOKPATHOTO MOTPY>KEHUSI TEPPUTOPHUHU HCCIIETOBAHUS
MPUBEJIO K 3aTOIUICHUIO BOJAAMH MOPS 3HAUUTENILHOM YacTH HCCIeayeMol TeppuTopun. HakoruieHHbII
0CaJIOYHBIN 4eX0J1 (POPMHUPOBAJICS B IIEPUOJI C IEBOHCKOTO BPEMEHH ¥ IIPOJOJDKAI CBOE Pa3BUTHE B Te-
yeHue nopsaka 360 MIIH JeT BIDIOTH IO COBpeMeHHOro neproja. CeficMHYecKre nccie10BaHus oI~
TBEPAWIIH, YTO MOITHOCTh HAaKOIUICHHBIX OTJIOKEHUH JOCTUraeT mopsaka 22 KM, U IPUYPOUSHBI OHU
K ocafiouHoMy uexiy IIpukacnuiickoil BmaguHbl.

BaxHO MOAYepKHYTH, YTO BEAYIINM 3TAllOM B PAa3BUTUH ACTPaXaHCKOTO PETHOHA OKa3ail HIDK-
HerepMckuii nepuo (250-280 muH et Ha3an). B Tedenne KyHrypckoro Beka GopMupyeTcs apuIHbIH
KkuMart [2; 4]. DTo OKazano 3HaYUTEIbHOE BIUSIHUE HA OTI0KEHHE KAMEHHBIX COJIEH OTPOMHBIX MOIII-
HocTeil. B 910 Bpems npeBHuit okean, [laneoreTuc, cymecTBoBal Kak COJICPOIHBIN OacceliH U ObLI
BHYTPCHHHUM KOHTHHEHTAJBbHBIM MOpEM, UTO IPHUBEJIO K ero 0OMEICHHIO M aKTHBHOMY HaKOIUICHUIO
COJISIHOM TOJIIM MOIIHOCTBIO OT 3 110 5 kM. KOMIOHEHTHBIN cocTaB 3TUX OTJIOXKEHHH B OCHOBHOM
HPEJICTABIICH COJISIMU (QHTHAPHT, TAIUT, KaJIUHHbIE U IP. COJIH).

Oco0eHHOCTH Pa3BUTHUS JaHHOH TEPPUTOPUH B MEPHOJ KyHTypa IPUBEIH K TOMY, YTO IPOU30-
IIJJa CMEHAa KOHTHHEHTAJBHBIX MIPOLECCOB Ha MOPCKUE. BenmencTaue 4ero ConsHble OTIIONKEHHS ObUTH
MEePEKPHITHl MOIIHBEIMI TOJIIAMH OCAJ0YHBIX MOPOJ B MEPHOJ] OT BEPXHEMEPMCKOTO JI0 YEeTBEPTHYU-
HOT0. DTO HAMPSMYIO OTPA3MIOCh Ha HX MOIHOCTH, KOTOpast JOCTUIJIA OT COT€H METPOB H JI0 TIEPBBIX
KIJIOMETPOB. AKTHUBH3AIMs TEKTOHHYECKUX IBIDKEHHH OTpPa3MiIach HA WHTEHCHBHOCTH HAKOIICHUS
0cakoB (COIAHOM TekToreHes). Ilmactuueckoe nepepacnpeiesieHle CoJld ¢ pa3HoOil CKOPOCTBIO MPo-
SIBJIAIIOCH C HEOAMHAKOBOH MHTEHCUBHOCTBIO, YTO MPOAOJDKUIIOCH B AabHEHIIEM. DTO MPUBEJIO K 3Ha-
YHUTEIbHBIM BEPTHKAJIBHBIM MOIHATHAMIUIACTOB KaMEHHOH COJH, KOTOpPBIE aKTHBHO BO3JBIMAIUCH
Y NOHVMAJTH BBILIEJIeKAIINE TOPHBIE OPOJIBI, YTO MPUBEJIO K U3MEHEHHUIO (OpM penbeda u perbedo-
00pa3yIOIIHX MPOIECCOB.

3HAYUTENBHYIO POJIb C Hadalla HEOT€HOBOTO MEPHO/Ia CHITPANIN KaK TPAHCTPECCUBHEIE, TaK U pe-
rpeccuBHbIE JBIKEHUS BoJ Kacmuiickoro mMops, KOTOpble SIBISTUCH yacTbio Me3oreTtuca. [lostomy
B T€UEHHE MEePHOa, HAYMHAS C HEOTeHA, TPOUCXOIMIO HAKOIUIEHHE TOJIII ECKOB U TJIMH, MOITHOCTD
KOTOpBIX cocTaBisuia 6onee 500 M.

Crenyer OTMETUTD, YTO OTJIIO)KEHHE MECYaHBIX MPOCIOEB ObLIO BBIIEP)KAHO MO MPOCTHPAHHIO
Ha UCCIIelyeMOi TepPUTOPHHU. DTO MPUBENIO K HAKOIUICHHUIO B OCHOBHOM BOJI C BRICOKOI MHUHepasn3a-
uueit [5; 7].

3HAYUTENBHYIO POJb B (POPMHUPOBAHNH BacCKyHIaKCKOTO COISTHOTO MAaCCHBA CHITPAIIN AKTHBHBIE
TEKTOHMYECKUE JBIDKCHUS. FIMEHHO OHM IpHWBENM K AKTHBHBIM TOAHITHSIM OTIOKCHHH KaMEHHOMN
comu. Cneyer OTMETHTbD, ITO 9TU ABMKSHUS TIPOIOJDKAIINCH IIOCTOSHHO B TEYEHHE BCETO ATara Ieo-
JIOTUYECKOTO Pa3BUTHS BILIOTH 0 AHTPOIIOTEHOBOTO MEPHOIA.

V3MeHeHNe UIaHEeTapHOTO KJIMMara HalpsIMyl0 OTPa3sHjIoCh M MPOSBUIOCH B (YOPMUPOBAHKH
GanbHeopecypcoB. B mepByro ouepenp, B IIEHCTOLIEHE OTMEUAETCs PE3KOe MOXOJIOJaHUe KIUMara,
YTO NPUBEIJIO K OJICACHCHUIO BOCTO‘IHO—EBpOl’[eI\/'ICKOl\/’I PaBHUHBI U OTPA3UJIOCh B UBMCHCHUH KlIMMarta.
[IpocnexuBaercs Clienyromas 3aKOHOMEPHOCTh: HTOIOM KaXK/IOT0 dTara OJICCHEHUs SBIISETCS HOBOES
HacTymenne Kacmmiickoro Mopst (TpaHcrpeccmsi). OTOT Tpomecc OOYCIAaBIMBAaeT YBIAKHEHHUE
KJIMMarTa, 9TO CKa3bIBaeTCs Ha MPHXOAHO-pacxonHoM GanaHce Kacmmiickoro Mops M, Kak CIe/CTBHE,
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3HAYUTENFHOMY OXJaXIeHHUIO [2; 4; 7]. [IporucxoauT pagukaabHOEe YMEHBIICHUE HCIIAPEHUS C IIOBEpPX-
HocTu Kacrust ¥ mpUBOJNT K yBENHUEHUIO PEYHOTO CTOKA.

B neproa MexIeTHUKOBBSI HAPACTAET apUAN3aLUs KIMMaTa, YTO MIPUBOIUT K YBEIHMICHHIO HC-
MapeHust Ha O0JIbIIIeN YacTH IPHPOIHBIX BOJHBIX 00BEKTAX, UTO, ECTECTBEHHO, CKa3bIBACTCS HA YMEHb-
IIEHUU BOJHOTO CTOKA, KOTOPBIH SBIISIETCS BayKHEHIIIM 3BEHOM KPYTOBOPOTA BOJIBI B IIPHPOJIE.

B snoxy romnonena (mociene HIKOBbsI) aKTHBH3HPYETCS IPUXOTHO-PAcXoJHbIH Oananc Kacmmii-
ckoro Mopsi. CiieyeT OTMETUTB POJIb TPAHCTPECCHI U PETPECCH, KOTOPBIE CIIOCOOCTBOBAIIH HE TOJIHKO
n3MeHeHuo GopM penbeda, Ho 1 OKa3aIi 3HAYUTEIFHOE BIMSHUE Ha YBEINYECHHE 00BOXHEHHOCTH HC-
ciaenyeMoil TeppuTopuH. MIMEHHO 3TO M CKa3aloch Ha M3MEHEHHMH KIMMATHUECKHX IOKa3aTelei,
410 00ycaoBHIO popMupoBaHHe HOBBIX naHgmadTos [10; 15].

B TpaHcrpeccuBHbIH epruo] MPOUCXOAUT HAKOIUIEHUE MOIIHBIX TOJII ECUaHO-TITHHUCTBIX OT-
JIO)KEHUH B IIpefieNaX HECKONBKHX COTEH METPOB, KOTOpPbIE MEPEKPHUIM OTIOXKEHHUS MOPCKUX BOJ.
Ha ux nanpHelree pa3BUTHE OKa3alll 3HAYUTENBHOE BIMSHHE HEOTEKTOHUIECKUE JIBIDKECHUS, U OCY-
IIECTBIISUICS. HETIPEPHIBHBIIN Mpoliecc MeTaMOp(H3aIiy 3aXOPOHEHHBIX BOJI, BCJICICTBUE Yero Havaw
(hopMHpOBaATHECS HOHHO-COJICBOH cocTaB MaHHBIX Box [10; 11].

Mo nanuem I'. C. Bapransna u JI. A. SIponkoro (1972), XumMH9IecKHi COCTaB MOA3EMHBIX BOJ,
KakK IPaBUIIO, PACCMATPUBAJICA C TOYKH 3PEHUS] KaK €CTECTBEHHO-HCTOPUYECKOrO0, TaK M IPOCTPaH-
CTBEHHOB-BPEMEHHOTO NIPe0Opa30BaHUsI OCHOBHBIX KOMIOHEHTOB, HAXOSIIMXCS B OA3EMHBIX BOJAX
U UX CHCTeMax, Orarogaps MpoTeKaIUM (PU3UKO-XHMHYECKUM MIPOIIeccaM, KOTOPBIE 00yCIOBIECHBI
CBOMCTBaMH TOPHBIX MOPOJ, YTO SBIISETCSI OCHOBHBIM B IIPOIECCE M3MEHEHUH KauyeCTBEHHO-KOJIHMYe-
CTBEHHBIX [IOKa3aTeliel cocTaBa BOJI.

Jlnst aHanm3a 006pa3oBaHus MOI3eMHOI THApOCc(hepBl HEOOXOIMMO PACCMOTPETh I'e0JIOr0-Teorpa-
(HUYECKyI0 HCTOPHIO Pa3BUTHS HCcieayeMoro peruona [5; 17; 18]. BomoHocHbIE TOPU3OHTHI H KOM-
IUIEKChl U3Y4aeMOI0 PETHOHA SIBIIAIOTCS CJIOXKHOM CIIOUCTOH CHCTeMOM, TOCTPOCHHON Kak IO BEpPTH-
KaJi, TaK U 110 TOPU3OHTANH, COAEPKAINX KaK BOJOHOCHBIE IE€CYaHbIe, TaK M TTMHHUCTHIE IUIACTHI,
KOTOpBIE SBIISIOTCS CIA0OIPOHUIIAEMBIMH.

BaxxHbIM MOKa3aTeneM I XapaKTePUCTUKHU OaNbHEOIOTHIECKUX BOJ SIBISICTCS UX XUMHIECCKHH
cocTaB. BaxkHeliM npomeccoM (GpopMUPOBaHIS MUHEPAIU3ANUH MOA3EMHBIX BOJ HCCIIELyeMOTO pe-
THOHA SIBJISIETCS BBINIETIaYMBAHIE PACTBOPHMBIX MUHEPAIOB, HAXOSIMXCS B TOPO/IaX, HAIIpUMep Ka-
MEHHasl COJIb HACBIIAET BOIBI XJIOPUAAMH HATpPUS, YTO NMPUBOAMT K IOBBINICHHIO MHHEpPAIH3AIHH.
K 4nciry OCHOBHBEIX XOpPOIIO pacTBOPHMBIX MHHEPAJIOB, KOTOPBIE ONMPEACIISTIOT XUMUYECKHI THII MTPHU-
POIHBIX BOJ, OTHOCSITCS] TAKHE BEIECTBA, KaK TanT, TUIIC, KATBIUT U 10J0oMuT [5; 9; 10].

OTMeuaeTcs TaKKe 3HAYUTETBHOE BIUSTHIAE TPAHCTPECCHBHO-PETPECCUBHBIX ABIKeHUH Kacmmii-
CKOTO MOPS Ha COJIEBOM COCTaB MOA3EMHBIX BOJ.

CremyeT OTMETUThH HaJM4IHe OPOMHBIX U HOZOOPOMHBIX BOJ XJIOPHUAHOTO HATPUEBOTO COCTaBa
H teppuropun Actpaxanckoir obmactu [13]. CynedarHsle, cynb(paTHO-XJIOPHUIHbIE U THAPOKApOO-
HaTHO-XJIOPHUAHBIE BOJBI IO CTETIEHH PacIpOCTPAHSHNUS 3aHIMAIOT MEHBIITYIO TIIOIIA Ib.

MuHepasbHble BOABI 10 KOHIIEHTPALMSM JKele3a M KPEMHUEBOH KHUCIOTHI KITaCCUPHIUPYIOTCS
B Ka4yeCTBE JKEJE3HUCThIX U KpeMHHUCTHIX [13]. Bosbl perrona sBIsIOTCS HEHTpaIbHBIMU U cliaboriie-
JIOYHBIMH.

B cocraBe pacTBOpEHHBIX ra30B MpeobnaaloT MeTaH, YIIIEKUCIbIH ra3 u a3oT. Cienyer oTMe-
THUTB, YTO BOJBI ACTpaxaHCKOH 00iacTH He 007IaJal0T PaJHOaKTHBHOCTHIO.

MHUKpO3TIeMEHTHBIH COCTaB MUHEPATBbHBIX BOJ MMEET PEIIaloliee 3HaUeHUE B JICUeOHbIX HEeIIX.
[To 'OCTy 54316-2020 «Boxsl MUHEpaIbHBIE TIPUPOTHBIE TIUTHEBBIEY, U BHYTPECHHETO IPUMEHEHHUS
MHHEPaJIbHBIX BOJ YCTAHOBIIEHBI IPEJIEBHO JOMYCTHMbIE KOHIIEHTPALNH CIIEAYIOMINX YIEMEHTOB: Ba-
HaJIM{, MBIIIBSIK, OPraHMYEeCKUe BELeCTBa, PTyTh, CBUHEL], cejieH, (Top, heHobI U XpoM [6; 8].

Crenyer OTMETHTB, YTO B MUHEPAIBHBIX BOJAX ACTpaxaHCKOW 00JIaCTH KOHIIEHTPALHS TSDKEIBIX
METaJUIOB HIYKE HOPMBI (MCKITIOUSHHE — CTPOHIINI).

Ha teppurtopun xypoptHOii 30HBI («TuHaKM» U T. AcTpaxaHu) ObUIO OTMEYEHO COAEpKaHHE
CTPOHIIMUSA B MOJ3EMHBIX MHHEPAIBHBIX BOJAX B mpeaeax ot 27,0-40,0 no 80,0 mr/om>.

B cooTBercTBHM ¢ IPUHATOH B HaIlle cTpaHe KiIaccu(UKaIyeil MUHEPAIBLHBIX BOJ H JICUeOHBIX
rpsi3eit s meneit nx ceprudukanuy [8], K OCHOBHEIM OHOJIOTHYECKH aKTHBHBIM KOMITOHEHTaM 0ab-
HEOPECYpCOB OTHOCATCSI PAaCTBOPEHHAS JBYOKHCH YTJIEpOJa, JKele30, MBIIIbSIK, OPTOOOpHAs M Me-
TaKpeMHHEeBasi KHCIOThI, OpoM, HoJ, OpraHMYecKre BEIIeCcTBa (B pacuéTe Ha yriaepon) U pagoH-222.
B cocraBe MUHEpabHBIX BOJ ACTpaxaHCKOH 00JIacTH Ba)KHOE MECTO 3aHUMAIOT OpoM, o1, MeTakpeM-
HUeBast 1 OpTOOOpHAs KUCIIOTHI, a TAKXKE )KEJe30 U opranndeckue Bemiecrsa [1; 5; 12; 16].

Copaepxanue OpoMa B MUHEPATIbHBIX HCTOYHUKOB ACTpaxaHCKOW 00J1acTH JOCTUraeT 3HAUYCHU
nopsaaka or 10-50 1o 100 mr/am3, a B psge cosHbIX 03€p — 900 mr/am® [3; 16]. IIpociexupaercs
ClIeTyIomasi 3aKOHOMEPHOCTh: KOJIMYIECTBO OpoMa yBEITMYMBAETCS C POCTOM MHHEPAIH3aIUd B IOJI-
3eMHBIX Bomax. CiemyeT OTMETHTh, YTO Ha TeppHTOpHH AcTpaxaHCKoil obmactn (XapabamuHckuit
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paiion) u Ha Tepputopun HY3 «Menuko-canutapHas 4acte» (I. AcTpaxaHb) B MUHEPAJbHBIX BOJAX
MpocieKUBaeTCs 0osee BHICOKas KOHIIEHTpalus opoma.

Ba)KHBIM XOpOIIO paCTBOPUMBIM XMMUYECKUM 3JIEMEHTOM, 00J1a1ar0luM OHOGUIBHBIMU CBOII-
cTBaMH, siBisercs Hoa. Kak n 6pom, oz B 3HAUMTENBHBIX KOJIMYECTBAX HAaKAIIMBAeTCs B BOJaX HETS-
HBIX M Ta30BBIX MeCTOpoXxIeHNH. OTCyTCTBHE Hoa B OpraHu3Me YesIoBeKa IPHBOIUT K 3a00JICBAHHIO
IIUTOBHIHOH Jkee3bl. ['eoxumudeckast 0cCOOCHHOCTB Hoa 00yCIIOBIICHA CBSI3BIO C )KUBBIM BEIIECTBOM,
YTO MPOSIBISICTCSB €r0 HaX0XKICHHU KaK B TI0YBE U MiIaX, BAYKHEHIITYIO POJIb, B 00pa30BaHUH KOTOPHIX
NPUHUMAIOT JKHBBIE OpraHM3MBI. [03TOMy 3HAUMTEIbHOE KOJIMYECTBO HOIa MOXKET COIepiKaThCs
B TOPHBIX NTOPO/IaX, B KOTOPBIX MPUCYTCTBYET pacCesHHOE OpraHHdecKoe BemecTBo. ClieqoBaTeNbHO,
OCHOBHBIMH HCTOYHUKAMH TTOCTYIUIEHUS {0/1a B IPUPOJHBIE BOBI SBIISIOTCS OPraHUYECKOE BEIIECTBO
Y TOPHBIE TOPOJIBI.

IIpuponnsie Boabl comepkatr MeTakpeMHueByto kucnoty (H2Si03). OnHako ciegyer OTMETHTb,
YTO M3-32 OYECHb HU3KOH PacTBOPHMOCTH CHIIMKATHBIX MUHEPAIOB M HX MOTpeOJIeHHeM HEKOTOPBIMU
OpTaHM3MaMH IS TIOCTPOSHHUS BHEIITHETO CKeJleTa, KOHIEHTPAIH KPEMHHUS B TOBEPXHOCTHBIX BOAAX
CYILH SIBIISICTCS] HEOOJIBIION (HEBEINKa).

Kak mpaBmiio, MuHepabHBII COCTaB BOJ NPUHATO rpaduieckn H300pakaTs IceBI0GOpPMYITOn
M. T'. Kyprnoga. [IpuBoaum ¢opmyiry coctaBa MUHEPaJIBHOM BOIBI KypopTa « THHAKH-2»:

g9 0
J0.015 Br0.072M40.0——— pH6.6 T21 C.

+
Nazy

Jis AcTpaxaHCKOTO perHOHa MUHEpaTbHBIC BOABI SBISIOTCA XOJNOAHBIMH — +19...+21 °C
(asotnble Bogpl). C riry6unoit 1o 1 000 M pacpocTpaHeHBI METaHOBBIE BOJBI C TEMIIEPATYPOH TLIIOC
31 °C. Ha rny6une nopsiaka 4 000 M pacipocTpaHeHb! TepMalIbHBIE BOJBI C TEMIIEPATypOH BBIIIE IUTIOC
100 °C. O1u Boas! comepxat cepoBoopoa (HaS) u yraekuceiii ra3 (CO2) v BCKPBITBI CKBRXKUHAMHU.

CorylacHO MEMIIMHCKIM ITOKa3aHHUsIM, MUHEPAIbHEIE BOJBI ACTpaXaHCKOHW 00JIacTH MOTYT UC-
MOJTE30BAThCS TIPH JICUCHUH TaKUX 3a00JI€BaHMi, KaK 3a00JIeBaHMs MHIIEBAPUTEIBLHOM, CepIedHO-Co-
CYAUCTON, MOYETIONIOBON M THHEKOJIIOTMIECKHX CHCTEM, a TakKe IPU OOJIC3HAX OPraHOB HETYyOepKy-
nE3HOTO Xapakrepa u ap. [7; 12].

TIpuém acTpaxaHCKHX MUHEPANbHBIX BOJ MONOKHUTEIBHO BIMAET HA yIydIICHUE COCTOSHUS Ue-
JIOBEKa M BBI3BIBAET OOJICYTOIISIONIEe JEHCTBIE, CTUMYIIHUPYET KPOBOOOPAIeHNE, TTOI0KUTENBHO BIIH-
sleT Ha (P)YHKIHUIO IEHTPAIbHON HEPBHOI CHCTEMBI, JHIOKPHHHOI CHCTEMBI M YITy4IIaloT coH [14].

JlanpHelmue nceaeaoBaHus, IPOBOANMEIE B IIpesiesiax AcTpaXxaHCKOH 00IaCTH, TI03BOJIMIIH ITOI-
TBEP/UTH MEPCIIEKTUBBI HATNYNS MUHEPATBHBIX BOJ] Ha CIIEYIOINX TEPPUTOPHIX: AXTYOUHCKMH, Xa-
pabanuHckuit paiionsr, HY3 «Mennko-caHuTapHas 4acTe» B 4epTe I'. AcTpaxaHH, KypopT «THHaKH-
2», a TaKKe MIoMAab ACTPaXxaHCKOTO Ta30KOHIEHCATHOTO MECTOPOXKACHHS.

CornacHo kinaccudukanyu [8], BOABI M0 CBOEMY HA3HAUSHHIO MOAPA3ICIIFOTCS Ha [BA BHAA —
MHUTHEBBIE U OambHEOIOrHIecKue. [InTheBbIe BOABI TOAPA3AEIAIOTCAHA IeueOHO-CTONOBEIE, Te4eOHbIe
U CTOJIOBBIE. B 0CHOBY KiTaccnuKamy 3THX BOJ MOJNOKEH TaKOH IMOKa3aTeNb, Kak MUHEepaIn3anusl.

K MuHepanbHBIM NMHTHEBBIM JI€4€OHO-CTONOBBIM BOAAM OTHOCST BOABI C MUHEpanu3anueit
or 1,0 10 10,0 r/am® unu ¢ MeHblIei, comepKale GHONOTHYECKH AKTHBHBIE MHKPOKOMIIOHEHTHI.
ITo BeNMYMHE MUHEPATM3ALIMY OHH MOPA3ENAIOTCS Ha MaToMuHepanu3osanubie (ot 1,0 10 5,0 r/nm?)
U cpefHeMUHepanu3oBanHble (o1 5,0 10 10,0 r/amd).

B paiione comstHoro o3epa backyHuak BeIesseTcss HEOOIBLIOHN MO IUIOMIAMN YYacTOK C Hpec-
HBIMH TIOJI3€MHBIMH BOJIAMH, & TAKXKe BOJBI C MHHEpATH3alMeld MeHee | T/IM3, KOTOpBIE Pa3BUTHI
Ha COBPEMEHHBIX OTIOXKEHHAX Boiro-AXTyOMHCKOWH MOWMBI U TEPPUTOPHAIBLHO PACIPOCTPAHEHBI
B BHJIE Y3KHUX II0JIOC BIOJb pycen pek Bonrn n AXTyObL.

T'eonoropassenounbie pabOTHI HA HOA3EMHBIE BOJIBI TPOBOSTCS TS MTOMCKA MPECHBIX MUTHEBBIX
BOJI, @ MHHEpaJIbHBIE, TEPMaJIbHBIE M TIPOMBIIUICHHbIE BOJBI U3y4Y€HBI HE JOCTATOYHO JETaJbHO.

3anacel MOA3EMHBIX BOJ ACTpaxaHCKOW 00JAcTH, MO pe3yibTaTaM roCyJapCTBEHHOH JKcmep-
TH3bI, COCTABIISIOT 93,6 MIIH M/CYT. 3HAYUTENbHAS YACTH 3aNacoB MOA3EMHBIX BOJ COCTABJISIOT BOJBI,
NpE€AHAa3HAYCHHBIC U1 IMATHEBOIO BO)IOCHa6)KeHI/lﬂ. MuHHMMaJIBHBIMU 3allacaMu NPECHBIX BOI 06)’[3.—
JIaeT u ActpaxaHckasi 00IacTs.

B mocnemnne necsaTHneTHs TeONOropa3BeNOYHBIC PaOOTHI Ha MHHEpAIbHBIC BOJBI BEIYTCS
3a CYET CPEJICTB HE[POIOIB30BaTeNeH, a UX ITONCK U NANbHEHIIHI PO3JINB SBIISIOTCS BECbMa SKOHOMH-
4eCKH peHTabenbHBIM MeponpusaTHeM. K coxanennio, o0mas H3y4eHHOCTh MHHEPAIbHEIX BOJ HaX0-
JIUTCSI HA HEJJOCTAaTOYHOM YPOBHE. DTO OOBSCHAETCS TEM, YTO I'€0JIOropa3Bei0uHbIe pabOThl B OCHOB-
HOM COCpPE€I0Ta4YMBAIOTCA Ha HEOOMBIINX JIOKAJIBHBIX JIMICH3UOHHBIX Y4YacCTKax. CHCﬂyeT OTME-
THUTB, YTO B psiJie CIy4acB OHH He 000OIIAIOTCS B PETHOHAIBFHOM IUIaHE, U, KaK MPaBHJIO, 3a4acTyI0
Pe3yabTaThl Te0JIOrOpa3BeJOUYHBIX PabOT Ha MOJ3EMHBIE BOJBI HOCAT KOH(UACHINAIBHBIH XapakTep.
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IToaToMy 3TO He 1aéT MOJNOKUTENBHOTO 3P PEKTa HCTIONB30BAHUS UX B XO3AHCTBEHHBIX LIeNIX (Jieuel-
HBIC BOJIBI).

Emé MeHee u3y4eHHBIMU U MaJIOOIIOMCKOBAHHBIMH SIBIISIOTCS MECTOPOXKACHNUS OalbHEOIOrnye-
cKkHX BoJ. OIHAKO YK€ OTKPBITHIC MECTOPOXKACHHUS ONUCHIBAEMBIX BOJ ACTpaxaHCKOW 00JacTH Mmoj-
TBEP)KIAIOT NEPCHEKTUBHOCTD OTKPBHITHS HOBBIX MECTOPOKICHUH. FIMEHHO 3TO B TalibHEHIIIEM 1T03BO-
JIAT PEIIUTh BONPOC HCIOJIB30BaHUS STHX BOJ IPH OKa3aHWM MEAWIIMHCKOW MOMOIIY HACEICHHS
HeE TOJILKO Halllero, HO U Apyrux pernoHos Poccuu [17].

Teppuropust ActpaxaHckoif oGacTi 001afaeT 3HAYUTEIBHBIMA IPHUPOTHBIME MHHEPAIbHBIM,
B TOM u4ucie U OanpHeopecypcamu. ClemyeT OTMETHTb, YTO JiedyeOHbIe CBOHCTBA MHHEPAIBHBIX BOJ
yXKe TOATBEPIKICHBI 0aIbHEONTOrMYECKUMH U MEIMLMHCKUMH 3aKII0UeHUAMH. [103TOMYy OHH MOTyT
OBITh MCIIOJIb30BaHbI KAK B MUTHEBBIX LETAX, TAK M B OAIbHEONIOIHH B HATUBHOM BHJIE U IIPH COOTBET-
CTBYIOIIIMX Pa3BE/ICHUSAX.

CrnenoBaTenbHO, HEOOXOIMMO PEKOMEHIOBATh IPOJODKHTH I'€0JIOropa3BeOYHbBIE PabOTHI
B JaHHOM HAIIPaBJIEHHUH, YTO O3BOJIHT YAOBIETBOPUTH MOTPEOHOCTH HAaCETIEHHs B COMAIBLHOH cdepe.
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I'EOJIOT'MYECKHUE OCOBEHHOCTH BBIBOPA
METOJA YBEJIMYEHUS HEOTEOTIAYHN
HA MECTOPOXJIEHUSX 3ANIATHOM CUBUPU

Ceprees Angpeii Onerosuu!™, Bapmun Anekcanap Hukonaesuy?

1.2 ActpaxaHckuii rocynapcTeennbiil yuusepeurer umenu B. H. Taruuiesa, Actpaxans, Poccust
!'sergo777899@mail.ru™

2 abarmin60@mail.ru

Annomayus. B 1aHHOM CTaThe paccMaTPUBAETCs BOIPOC BHIOOPA ONTHMAILHOTO METO/Ia YBEJIMYECHUS Hed-
TeoTnauu. B pabore MpUBOAUTCS KpaTKas XapaKTEpPUCTHKA METO/IOB YBEINUCHUS HE(PTCOTHAUH, IIEPEIUCILTIOTCS
U aHATM3UPYIOTCS. KPUTEPUH MX IIpUMeHHMOCTH. Ha ocHOBE Teopuu BbIOOpa U NMPUHATHS PELICHHUS IPOU3BOAUTCS
pacuéT noadopa ONTUMAIBHOTO METO/a YBEIMUCHHS HeTeoTAauH I pealbHbIX IJIACTOB MECTOPOXKACHHUIT 3amat-
Hoit Cubupu. B 3akmoueHny noquépKuBaeTcs akTyalIbHOCTh JaHHOH POOIIEMBI, a TAKXKE YKa3bIBAaeTCsI Ha HAYIHYIO
HEePCIEKTUBHOCTb JAHHON METOZOIOTMH B pa3paboTKe M SKCILTyaTallui MECTOPOXKACHHIT YTIICBOZOPOIOB.

Knrouesvie cnosa: HeTh, Ta3, METObI YBEIHYEHUs HETEOTAAYH, TLUIACT, TCOJOTNUECKUE XapaKTEPUCTHKH,
k03(punmeHT u3BieueHus HeTH, paspaboTKa MECTOPOKICHUIT

Jna yumuposanusn: Ceprees A. O., bapmun A. H. I'eonornueckure ocoOeHHOCTH BBIOOpa METO/a YBEIU4e-
HUS He(TEOTIauu Ha MecTOpoXkAeHUsAX 3anaaHoit Cubupu // I'eonorus, reorpadus u riaodansHas sueprus. 2023.
Ne 2 (89). C. 16-21. https://doi.org/10.54398/20776322 2023 2 16.

GEOLOGICAL FEATURES OF DESIGNING METHODS
FOR ENHANCED OIL RECOVERY IN THE FIELDS OF WESTERN SIBERIA

Andrey O. Sergeev'™, Alexander Nikolaevich Barmin?,

1.2 Tatishchev Astrakhan State University, Astrakhan, Russia
I'sergo777899@mail.ru™
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Abstract. This article is discussed the question of choosing the optimal enhabced oil recovery method. The
paper is provided a brief description of the enhanced oil recovery methods, lists and analyzes the criteria for their
applicability. On the basis of the theory of choice and decision-making, the calculation of the selection of the optimal
method of increasing oil recovery for real layers of deposits in Western Siberia is carried out. In conclusion
emphasizes the relevance of this problem, and also points to the scientific prospects of this methodology in the
development and operation of hydrocarbon deposits.

Keywords: oil, gas, methods of increasing oil recovery, formation, geological characteristics, oil recovery
coefficient, field development.

For citation: Sergeev A. O., Barmin A. N. Geological features of designing methods for enhanced oil
recovery in the fields of Western Siberia. Geology, Geography and Global Energy. 2023;2(89):16-21 (In Russ.).
https://doi.org/10.54398/20776322_2023_2_16.

Merozpl yBennueHHs1 He()TEOTAAUYN O3BOJSIIOT YBEINYUTh KOI(G(OHIMEHT N3BICUCHUS] HEPTH
(KHH). On, B cBOIO 04epenb, 3aBUCUT OT Kod(duLneHTa BEITeCHEHHs M KoddduienTta oxsara. Cre-
noBatensHo, Ui yBenuuenust KUH HeoOxoqumo yBennunTh Kakoi-nmubo u3 ko3 duuueHtos. [lo-
CTHYb 3TOTO MO3BOJISIOT pa3IMYHbIe METO b yBenudeHus Hedreornaun (MYH). OcobeHHO akTyalbHO
3TO HAa MECTOPOXKAEHHSAX, pa3paboTka KOTOPBIX OTHOCUTCS K [V craguu. OnHaKo B HacTOSIIEE BPeMs
B Poccunt MYH He HaxosT IHPOKOTO MPUMEHEHHS. DTO CBA3aHO CO MHOTUMU NTPUYNHAMHU:

® HKOHOMHYECKOH HEpEeHTAOCIBHOCTHIO;

®  OTCYTCTBHEM HEO0OXOIMMOiT HH(OPMAIMH ISl TPOSKTUPOBAHUS MEPOTIPHUATHIA,

e  HENpPaBHJIBHO IOJ00PaHHBIM METOAOM YBEIHUICHHS He(hTeOTAAYH;

®  HEXBATKOH KBATU(HUIIMPOBAHHBIX CHEIHATNCTOB.

© Ceprees A. O., bapmun A. H., 2023.
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B nanHoOli cTaThe paccMaTpuBaeTcs METOJOJIOTUS moadopa ontTuMansHoro MYH ms onpene-
JIEHHBIX I'€0JIOTHYECKUX YCIOBHH C UCTIOIb30BAHMEM TEOPUH BBIOOPA M MPUHATHS PELICHHH.

B Hacrosmiee Bpems U3BECTHO MHOXECTBO pa3nndyHbiX MYH, HO MbI IpuBeéM KIIaCCUUECKYIO
KJIacCH(HKAINIO JaHHBIX METOO0B [0 MEXaHU3MY BO3JEHCTBHU:

1) rugpoauHamMHYeCKue;

2) TENIOBBIE;

3) ¢usuxo-xuMHUECKHE;

4) rasoBele;

5) MHKpPOOHOIOTHYECKHE.

Tlo pa3nu4YHBIM OLIEHKAM, B 3aBUCMMOCTH OT METO/1a, MOYKHO YBEINYUTH KO3 (DHUILIHEHT U3BIEUe-
Hus HehTH OT 2 10 35 %. OueHuts QakTuueckyro 3GGEKTHBHOCTh JaHHBIX METOAOB JOCTATOYHO
CJIOXKHO, B CBSI3H C IPOOIEMaMH BBIAENEHUSI KOHKPETHOTO TEXHOIOTHYECKOTO 00BEKTa, HA KOTOPOM
He OyJieT CTOPOHHUX (hAKTOPOB, BIMSIONINX Ha POCT WM CHIDKEHHE TOOBIUH.

TIpexxne yem nepeliT Kk MeTomoI0rHu BeIOopa MY H, Heo6X011MO paccMOTPETh TEOPETHIECKHE
OCHOBBI K&)KJIOTO U3 HUX.

Kaxk npasnio, npiuMeHeHHe pU3NKO-XUMUYECKAX METOJIOB CBS3aHO C JOOABICHUEM Pa3IUIHBIX
XMMHYECKHUX BEIIECTB B 3aKaUMBAEMyI0 BOAY IPH pa3pabOTKe MECTOPOXKACHHI Ha METOJIE TTOAAepKa-
HHS TUIACTOBOTO JaBlIeHHs. Takue TeXHOIOTHH MOAXOIAT ISl JOM3BICUEeHNS He)TH U3 HCTONMEHHBIX,
00BOAHEHHBIX HE()TECHOCHBIX IIACTOB C HEOAHOPOJHON HedTeHackImeHHOCThI0. PH3nKa mporiecca 3a-
KJTIOYAeTCsl B M3MEHEHUH BS3KOCTHBIX COOTHOIICHUH BBITECHSIOMIETO M BBITECHAEMOTO AareHTOB,
a TaKkKe B IepepacipeelieHn GU3HIecKuX 0COOEHHOCTEH MUKPOCHCTEMBI «HE(Th — BBITECHSFOLIHI
areHT — nopoja». B koHe4HOM cuéTe, NpUMeHeHHe PU3NKO-XUMHYECKIX METO/IOB IPUBOIUT K YMEHB-
IICHHIO BEIUYMHBI MEX()a3HOTO HATSDKEHUSI U N3MEHEHHIO COOTHOIICHUH OTHOCHTENBHBIX (ha30BBIX
npoHNIaeMocteil B ctopony Hedtu. Hanpumep, BeITecHeHHE HEGTH BOJHBIMH PAaCTBOPAMH ITOBEPX-
HOCTHO-aKTHBHBIX BEIIECTB MO3BOJISIET YMEHBIINTh BEIWYMHY ITOBEPXHOCTHOTO HATSDKEHHUS HA Tpa-
HuLe a3 «BoAa — HEPTHY, UTO, B CBOIO OUYEpE]b, MPUBOAUT K YIYUIICHUIO MOIABMKHOCTU He(TH
u Haubosiee 3pPEKTHUBHOMY BHITECHEHHIO € BOAOH. brmaromaps mydmieldd cMadmBaeMOCTH MOPOIBI
3aKauMBaeMasi BOJA JIydIlle BIUTHIBACTCS B HE()TEHACHIIIEHHBIE ITOPHI, U, PABHOMEPHO HPOABUTASICH
IO IUIACTY, BBITECHSAET He(Th. Takke MOMyJIIPHBI METOABI BRITECHEHUSI HE)TH pacTBOpaMy HOJUMe-
POB, IIEJIOYHBIMH PACTBOPAMH, KOMIUIEKCHBIMH COCTaBAMU XHMHYECKUX PEareHTOB U Jp.

CyIIIeCTBEHHYIO JIOJII0 TPYAHOM3BICKACMBIX 3allaCcOB COCTABIICT BBICOKOBSI3Kas HE(TH W Ou-
TyMmbl. Pa3zpaboTka TakMX MECTOPOXICHUH MOXKET BKIIOYATh B ceOsl NMPUMEHEHNE yKa3aHHBIX BBIIIE
(hU3UKO-XMMHYECKHX METOAOB YBeNMUeHHs HepreoTnaun (3aKauka pacTBopureieit u oropodek [1AB,
MONMMEpPHOE 3aBOJHEHHE U 1p.). Kak npaBmio, 00b€M 0TOPOYKH XUMUYECKOTO PACTBOPA COCTABIIAET
ot 0,03 1o 0,3 mopoBoro o6BEMa IMpu KOHIEHTpaKH XuMudeckoro pearenta ot 0,01 mo 5,00 %. Ox-
Hako Hanbomee 3¢ (HEeKTHBHO MPH pazpadOTKE MECTOPOXKICHUH ¢ TSHKENOH He(hThIO TOKa3au ceOs Ter-
noBeie MYH. HMcnonp3oBaHre JaHHBIX METOIOB OCHOBAHO Ha COCOOHOCTH HE(TSHOTO IUTAacTa aKKy-
MYJIUPOBATh M IEPEHOCUTH TEIJIOBYIO SHEPTUI0. DTOT MPOLECC OCYLIECTBIAETCS 3a CUET SBICHUI Tel-
JIOIIPOBOJIHOCTH M KOHBeKIIMU. OCHOBHBIM HarHETaeMbIM areHTOM SIBIISICTCS BOJIA, T. K. OHA CIIOCOOHA
HEePEHOCHUTH OOJIBILE YAETBHOTO TEIlIa, YeM Jr00as Apyras )KUIKOCTb.

KitoueBble mpenMyIecTBa BOAbI B KaUeCTBE HAarHETAeMOI'0 areHTa IPH UCIIOJIb30BaHUU TEIUIO-
BbIX MYH:

1) BbICOKast 00BEMHAS TEIUIOEMKOCTD;

2) MOCTAaTOYHO BBICOKAS BS3KOCTH NIPU HAYAIBLHOU TEMIIepaType;

3) HecyIIecTBEHHOE H3MECHEHHE BSI3KOCTH IMPH U3MEHEHHH TEMITepaTypEhl;

4) NOCTYMHOCTH U HU3Kas LieHa.

K wioueBbIM apamMeTpaM 3aKa4MBaeMoOro areHTa npu TerioBsix MYH otHocsT:

e  KOX(pUIUEHT TEIUIONPOBOIHOCTHU A (KommdecTBo Tera [ /1], koropoe mpoxoaut 3a 1 ¢ ge-
pe3 1 M? B HanIpaB/IeHUH, EPIIEHAMKYJISPHOM CEUEHHUIO, TP IPAJUEHTE TEMIIEPATyPhI paBHOM 1 K/M);

e yzaenbHas 00bEMHAS TEIUIOEMKOCTH ¢ (OTHOIIEHHE KoymdecTBa Tera [ /], koropoe HE0O-
XOJIUMO JUTsl HarpeBaHus 1 KT rOpHO# Mopoab! pu n3MeHeHnn e€ temmnepartypsl Ha 1° [K], koaddurm-
€HT TEeMIIepaTypONPOBOIHOCTH 0. (OTIPEACNAET CKOPOCTh Iepepacipeie/ieHNs] TEMIIepaTyphbl).

K OCHOBHBIM TeXHOJIOTHSIM TEIUIOBBIX MYH OTHOCST: mapoTensjoBoe BO3ACHCTBUE Ha IUIACT,
BHYTPHUILIACTOBOE rOpeHHe (CyXoe, BIaKHOE), HapolHKInIeckue 00paboTKH 1 JIp.

K runponuHaMpuaecknm MeToaM yBeITHUIEeHHS HePTEOTAaul OTHOCSAT TaKUE TEXHOIOTHN 00bEM-
HOTO BO3/IGHCTBHS HA IUIACT, TIPH KOTOPOM BBITECHSIOIINM areHTOM SIBIISIETCS HarHeTaeMast BOJIa, a pe-
III3aIys IPOXOJIUT B MpeiesiaX CYIIECTBYIOMIX CHCTEM pa3pabOTKHL.

K ocHOBHBIM MOOKHUTENBHBIM 3¢ PeKTaM B 3aBHCHMOCTH OT TOH MJIM HHON TEXHOJIOTUH JaHHOH
knaccudukarn MYH oTHOCAT:

e  yIydIIeHHWe OXBaTa MPOIYKTHBHBIX TOPU30HTOB 32 CUET 3aBOJHEHNS;
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e  JOM3BIECYCHHE OCTATOYHBIX 3a11acOB HE(TH IPH BO3IEHCTBUH 3 PEKTHBHOMN CHCTEMBI 3aBOI-
HEHUS;

®  CHIDKEHHE TeKyIleH 00BOTHEHHOCTH TOOBIBAEMOH KHIKOCTH.

K rugpomymammdaecknm MYH OTHOCST: M3MEHEHNE HalpaBIeHNs IIOTOKOB KHUAKOCTH, IUKIAIe-
CKO€ 3aBOJJHEHHE, (POPCHPOBAHHEIH 0TOOP )KUIKOCTH, KOMOMHIPOBAaHHOE HECTAIMOHAPHOE 3aBOTHEHHE.

TexHONOTUsl U3MEHEHUs HaIlpaBJICHUIl TOTOKOB (GMIIbTPAlMM OCHOBAaHA HA YBEIMYECHHUH KOA(-
¢duMeHTa oxBaTa 3a CYET NPEHUPOBAHUS HEOXBAYECHHBIX CTALIMOHAPHBIM 3aBOAHEHHEM HE(TSIHBIX
MIPOIIACTKOB.

CyTb IMKINYECKOTO 3aBOJHEHHS 3aKII0YAeTCsl B CO3JAHMM HECTALIMOHAPHOTO JABJICHUS B T€0-
JIOTMYECKH HEOAHOPOIHBIX ITacTax. JlaHHbBIH METO] MMeeT oNpeeIEHHbIe KPUTEPHH TPUMEHHMOCTH:

1. T'mapodunbHBIE KOIEKTOPHI JOJDKHBI OBITH HEOAHOPOIHBI IO IPOHHUIIAEMOCTH.

2. HeoOxomuMo HamM4He THAPOIMHAMUYECKAS! CBS3b MEXKIY BOISIHBIMH W HE(TSHBIMH IPO-
TUTaCTKaMH.

3. Haubonee a¢dexTrBHa TaHHAS TEXHOJIOTHS MIPH BHICOKOM IOKa3aTeie OCTaTOYHO He(TeHa-
CBIIIEHHOCTH.

HcnonezoBanue GpopcupoBanHoro oroopa xuaxoctu (POXX) ocHoBaHO Ha POPMHUPOBAHHUHU BBI-
COKHUX TPaJUEHTOB JABJIECHUH 3a CU€T yBeIuueHus Jenpeccuil. JlaHHbI METO JOCTaTOYHO HEOIHO3HA-
4eH. ABTOp CUMTAET, YTO €ro IPUMEHEHHE BO3MOKHO TOJIBKO IIPH 000CHOBaHHUH HEA()(HEKTHBHOCTH IIPH-
MEHEHHMs! IPYTHX METOOB. JJaHHBII METOJI CYILIECTBEHHO YXY/IIaeT SHEPreTHIeCKOe COCTOsIHUE IIIACTa,
TaKuM 00pa3oM, HCKITI0Uast BO3MOXKHBIE BapuaHThI Ipyrux MYH. Taxke yBenmdenue nedura 1mo sKHIKo-
ctu B pesyinbrate @OXK 3a4acTyro conpoBoXkiaIock CHIKeHHeM 100bran Hedrr Ha 10-20 %.

KomOunMpOBaHHOE BO3/ICHCTBHE COBMEIIACT B ceO€ TEXHOJOTHIO IUKINYECKOTO BO3ICHCTBUS
¥ U3MCHEHHS HANPaBJICHUH MOTOK GpuiabTpanun. Takum 00pa3oM, BOZMOXKHO yBeTHUeHHE KO PUIn-
€HTa 0XBaTa 3a CYET yBEIMYEHHMS IUIOMAAN APEHUPOBAHUS M 0TO0pa HE(PTU U3 TIOXO NMPOHUIIAEMBIX
MIPOIIIACTKOB.

[TpumeHeHHe Ta30BBIX METOJIOB YBEMMYEHHS HepTeOTJauM NO3BOJISIET YBEININTh HedTeoTaaqy
miacra Ha 5-25 %. OpHako, B OTJIMYME OT BOJBI, ra3 UMEET HU3KYIO BSI3KOCTb, YTO NMPHUBOIUT K CTpe-
MHTEIILHOMY ITPOPBIBY T'a3a K JOOBIBAIOLIMM CKBaKHHaM. VX015 U3 ONbITa IPUMEHEHUS Ta30BBIX TEX-
HOJIOTHH TTOBBINICHHS He(TEOTAauH, OblIa ONpe/ieeHa UX 001acTh IPUMEHEHUS:

1) xoJyuIeKTOpa ¢ HU3KOH MPOHUIIAEMOCTHIO;

2) BBICOKOOOBOIHEHHEIC TLIACTEI,

3) TPOOYKTHBHBIC TOPU3OHTHI, 3aJICTAIONINE Ha OONBIIOI ITyOHHE;

4) BBICOKas BA3KOCTH HE(TH;

S) moara3oBble 30HBI IUIACTA.

K ocHOBHBIM TexHonOrusaM ra3obix MYH oTHOcAT 3akauky BO3dyxa B IUIACT, BO3AEHCTBHE
Ha IUTacT JIBYOKHCHIO yIIIepo/ia, BO3ICHCTBUE Ha IJIACT a30TOM, JIHIMOBBIMH I'a3aMH, BOJJOIa30BOE BO3-
JEUCTBHE U T. II.

B kauecTBe nmpuMepa paccCMOTPUM BO3JIEHCTBHE Ha IUIACT JBYOKHCHIO yriepoaa. CyiiecTByeT
MHOKECTBO TEXHOJOTHH 3aKaduKH JBYOKHCH yTiiepofa (Tra3oo0pa3Hasi OTOpOdUKa, KHAKAsh OTOPOUKa,
OUKJINYecKas 3aKadka raza u Bojpl). OnHako Hanbosee 23 PEeKTUBHON TEXHOIOTHEH 3aKauKu ra3a sB-
JISIETCS CMETIMBAIOIIEECs BRITECHEHNE, TIPH KOTOPOM IIPONCXOANT TIOJTHASL PACTBOPHUMOCTD Ta3a B KU~
KOCTH. JTO, B CBOIO OUepe/Ib, MPUBOANUT K OTCYTCTBUIO HOBEPXHOCTHOTO HATSKEHHUS, T. K. B pe3yIbTaTe
oOMeHa KOMIIOHEHTOB MEX/1y He(ThIO M Ta30M, X COCTAB CTAHOBUTCS NPAKTHYECKH OJMHAKOBBIM,
a TMOBEPXHOCTh pasziena JaHHBIX (a3 ucyesaeT. JlocTikeHHe AaHHOTO ¢ deKTa HAMPIMYIO 3aBUCHT
OT MHHUMAJILHOTO JJaBJIeHus cMelnBanus. OHO, B CBOIO OYepelb, 3aBHCUT OT TePMOOAPHUYECKUX YCIIO-
BUif TacTa U coctaBa HedTH. Kpurepny npuMEHMMOCTH JaHHOH TEXHOJIOTHH MPEACTABICHBI HUXE,
a B Tabnmie | mpuBeaeHs! JOCTOMHCTBA M HEJOCTATKA JAHHOTO METO/Ia.

Tabmnuua 1 — JIOCTOMHCTBA M HEOCTATKH TEXHOJIOTHH 3aKauKHU JIBYOKHCH YIepoja

JlocTonHcTBA Henocratkm
1. VYiydmeHue COOTHOLICHUS MOJBHKHOCTEH 3a 1. VYmeHbuenue koG QuirieHTa oxpaTa.
cuéT nepepacipesiesIeHuUs BA3KOCTH HE()TH U BOJBIL. 2. Ilpu yclOBHH INIOXOH CMEIINBAEMOCTH
2. VYBemmdyeHue 00bEMHOr0O KodpduinenTa HedTH. ¢ HeThIO, MOXKET OBITH MEPeX0]] B ra3oByIo (a3sy

3. VYnyumenne — He()TEOTMBIBAIOUIMX  CBOWCTB | NErkux Qpaxumii YB.
3a C4ET CHIDKEHUS MeX(a3HOro HaTsHKeHHs Ha Tpa- | 3. Kopposus cKBaXMHHOTO 000pYIOBaHHMS.
HHILE CHCTEMBI «HedTh — BOa» 4. Bonpocsl, cBsi3aHHBIE ¢ YTHIM3aIUEH raza

Emé onno#t knaccuduranueir MYH sBrstoTcs MUKpOOHOJIOTHYECKHE TEXHOIOTHH. Pasmiygaror
CIIEAYIOIINE CIIOCOOBI 10 crtoco0y (OPMHUPOBAHKS MHKPOOPTaHU3MOB: pa3BUBAEMBbIC Ha TIOBEPXHOCTH
7 3aKauyuBacMble B CKBXHWHY W Pa3BUBAcMbIC B IUIACTOBBIX YCIOBHSAX. Takke Takhe TEXHOJIOTHH
HOPUHIMITNATGHO OTJIMYAIOTCS MO Croco0y HarHEeTaHWs: IMKIMYecKas 3aKkauyka MHUKPOOPraHH3MOB
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U TIMTATEIBHOTO BELIECTBA C MOCIEAYOIIei 3aKkauKoii BOJIbI; OJHOKPATHOE BBEACHNE YAAPHOT0 00BbEMa
MHUTAaTEILHOTO PacTBOPa U MUKPOOPTaHU3MOB. B cBOIO ouepe b, MUKPOOPTaHU3MBI JETIATCS Ha CIedy-
fomue kiaaccsl: YBOB (yraeBogopomokucistonie 6akrepun), bb (6poaunbaeie 6akrepun), MOB (me-
TtaHooOpasyromue 6akrepun), CBB (cynbhaToBoccTanaBnmuBatomue 6akrepun). Kimroueoit ocodeHHo-
CTbI0 JaHHOTO MY H sIBIIsIeTCs BO3MOKHOCTB €r0 HCIIOIB30BAaHMS B IIACTAX C BHICOKOH CTENEHBIO BBI-
pabOTKH 3amacoB IPY 3aBOAHEHUH. J[aHHBIE TEXHOIOTHH XapaKTePH3yIOTCS CPaBHUTEIBHO OBICTPHIM
pe3yabTaTOM IIPU HHU3KMX 3aTparax, HEIOCTATKOM SBILIETCS INPUMEHEHHE aHa’pOOHBIX OaKTepHi,
YTO MPUBOAUT K UX HEKOHTPOJIMPYEMOMY Pa3BUTHIO B CHCTeMe cOOpa M XpaHEeHUsL.

s mopbopa ontuMansHOro MYH Heo0XoAnMO y4UTHIBaTh KPHUTEPUU MPUMEHUMOCTH, OCHO-
BaHHBIC Ha reosoro-pU3NUecKUX napamMeTpax HedTsiHOro miacta (rryOuHa 3aieraHnus, TONIIMHA [U1a-
CTa, CBOWCTBA IIACTOBBIX (IIFOMIOB U T. 1.). B Tabnuie 2 yka3zaHbl reosoro-pu3ndeckue xapakTepu-
CTHKH paccMaTpuBaeMbIX MacToB 3anagHoit Cubupu — FO1 u 2[1Kis.

Tabmuna 2 — I'eonoro-dusnyeckre XapaKTePHCTUKH IIACTOB

XapakTepUCTHKA ILJIACTOB

ITapamerp 10, K
I'myOuHa 3aneranus miacTa, M 2990 1620
Tun xosekropa TEpPUTCHHBIN TEpPUT€HHBIN
T'maucrocts, % 8 13,7
TosmmuHa miacta, M 43,7 13,7
Iopucrocts, % 17 28
TTpOHHUIIAEMOCTE, MKM” 0,25 0,173
Hedrenacsliiennoctsb, % 63,61 54
[Inacroas Temmneparypa, °C 90 48
Bsi3kocTh m1acToBoit HedTH, MITa-c 39 8
COJIEHOCTD IIACTOBOM BOJBI, I/J1 19,6 11
IInacroBoe naBnenne, MIla 273 15,6
Copnepxanne ACIIO, % 6,5 1,33

Jns BEIOOpA ONTUMAIBFHOTO METO/IA YBENIMYEHHS HE)TEOTAaYM MBI MpEIaraéM MCIOJIb30BaTh OC-

HOBBI TEOPUH BBIOOpA M NPUHSTHS perieHniH. CYIHOCTb JaHHOW METOIMKH 3aKITI0YACTCS B CIICLYIOLIEM:

1. Kaxaomy KpuTepuu npucyxiaercs orenka ot 0 10 1 B 3aBUCHMOCTH OT COBIAJICHUS C He-
00X0IMMOI1 BENTMYINHOM XapaKTepHUCTHKY I1acTa. Hanpumep, U1t MEKpOOHOJIOTHIECKHX METOJIOB yBe-
nudeHus HeTeoTaaun riryonHa 3aneranus cocrasisiet ot 100 mo 4 000 M. CormacHo Tabnuie 2, pac-
CMaTpHBaeMblIe IUIACTHI OIAAAI0T B JaHHBII HHTEPBAJ, COOTBETCTBEHHO IOJTydast 110 JTaHHOMY IIYHKTY

MaKCHUMaJIbHYIO OLIEHKY B 1 Gasu.

2. Ecmm mapamerp miacTa BBIXOJMT 3a PaMKH HHTEpBana MPUMEHHMOCTH IO KaKOMY-JIHOO
CBOICTBY, TO OIICHKa CHIDKAeTCS B 3aBHCHMOCTH OT OTKIOHEHHsA. MBI TIpeiiaraeM CHIDKCHHE

Ha 0,1 3a kaxapie 5 % OTKIOHEHHUS.

3. Ecnm mapamerp He BIMSET Ha pacCMaTPHUBAEMBIH METO]] yBEIHIECHUS HeTEOTAauH, TO CTa-

BUTCS IPOUYEPK, KOTOPBIH B pacuéTe He yyacTBYeT.

4. I[J'lﬂ CHpaBeZ{J’IHBOfI OLICHKH, HUTOTOBBIN PE3YIbTAT NOJYYa€TCsA KaK CPpEAHEE apI/I(bMCTPI'-Ie-
CKO€, YTO IMO3BOJIAECT HE YYUTLIBATH TC KPUTECPUU, KOTOPHIC HE OKA3bIBAIOT BJIMAHUC HA BLI60p MeToAa

YBEIIUYCHUA He(bTeOTZ[a‘II/I .

5. Taxke BO3MOXHO T00aBieHUs BecoBoro kodhdumnuenta ot 0,1 no 1,0, onpenensemoro me-
TOZIOM 3KCIEPTHBIX OLEHOK. DTO MO3BOJISIET PAH)KHPOBATh KPUTEPHU MPUMEHHMOCTH OT Hambouiee
BIIMSIIONIETO K MEHee 3HaunMoMy. B manHo# paboTe BceM kputepusM Oyzaet naH Bec 1,0.

6. MeTtox, MOMYYHBIINH HAMOONBIINN CpeaHeapUPMETHUSCKIN Oarut, siBIseTCss Hanboee Orl-

TUMAJIbHBIM.

Takum 00pa3oMm, pe3ysbTaThl pacuéra 1o JaHHOW METOJUKE TPe/ICTaBIeHbI B Ta0muIe 3.

Ta6muma 3 — MToroBeIif pacyéT no BEIOOPY ONTUMAIIBHOTO METO/Ia YBEIHYEHHUs HehTeoTnaun

Meron yBenuueHus HeTeoTnaun [nact

I()l ZHKIS
CraHiapTHOE 3aBOJIHEHHE 0,875 0,85
Bonnsriit pactsop [TAB 0,57 0,84
I1{enouHoe 3aBOTHEHHE 0,53 0,84
TonumepHoe 3aBOJIHEHUE 0,86 0,85
3akayka napa u ropsiuei Boabl 0,8 0,91
3akayka AMOKCHJIA yriepoja 0,86 0,93
3akauka azoTa 0,93 0,76
Bopgoraszosoe Bo3aeicTBHE 0,8 0,97
BI'B + ¢ nenoit 0,86 0,92
MUKpOOHOIOTHYECKOe BO3ICHCTBHE 0,97 1
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Ha ocHoBanmnu npozenanHbix pacuéroB, A mwiacta 101 u 2I1Kis onTumManbHEIM METOIOM yBe-
nudeHus HehTeoTaaun sIBIsIeTCss MUKpOOHOIornIeckoe Bo3aeiicTBue. CTOUT OTMETUTb, YTO JaHHAs
METOAMKA MOKaXeT 0oJiee TOYHBIN pe3ynbTaT, eciau U KaKA0H TEXHOJIOTHH 100aBUTh BECOBBIE KO-
3 UIHMEHTB, T. K. KaXKIbI KPUTEPHUl MO-pa3HOMY BIMSET Ha YCIEIIHOCTh MeToja. ILmaHupyercs
B JlaJIbHEHIIEM CO3/aTh aJrOPUTM, KOTOPBI MO3BOJIUT aBTOMATUYECKH ITOCUNUTATh ONTUMAJILHBIA Me-
TOJT YBEIMYCHUS HE(PTCOTIAUH MPH BHECEHHBIX IUIACTOBBIX YCIOBUSX, @ TAKKe JOOABUTH APYTHE TCX-
HOJIOTHH YBEIMYCHHS HeTeoTnaun.
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I'PA3EBOM BYJKAHHU3M TAMAHCKOI'O IOJIYOCTPOBA

I'ne6osa JIro608b Branumuposna'™, Enuna Exarepuna iMurpueBHa’

1-2MoCKOBCKHI TOCY1apCTBEHHBIN yHUBEpCUTET uMeHn M. B. JlomoHocoBa, MockBa, Poccust
!'lvglebova@mail.ru™

2 froeze191@gmail.com

Annomayusa. Ha 3emie cymecTByeT O0NIbIIOE KOIMIECTBO IPA3EBHIX BYJIKAHOB: OHU MOTYT OBITh KaK Ha3eM-
HBIMH, TaK U IOJBOJHEIMH. BricoTa 1 hopma BynkaHa MOXKeT OBITH Pa3IMYHON U 3aBUCHT B IIEPBYIO O4epe/b OT CO-
CTaBa M3JIMBAOIIErocst MaTepraa. Hanuune moqo0HbIX IOCTPOCK HAa TEPPUTOPUH yKa3bIBACT Ha NEPCIIEKTHBHYIO
He(Tera30HOCHOCTh PETMOHA, YTO MCTIONIb30BAJIN IPH TIONCKE MECTOPOXKICHHH emmé cTo sieT Ha3al. C nposBIeHneM
TPA3€BOTO ByJIKaHMW3Ma CBA3aHO (opMupoBaHue 0coOkIX GopM penbeda: KOHYCOB, KalbJep, MOPCKUX 6apoB, XOI-
MOB, pa3JIoMOB. [ JTaBHOM NPUYMHON M3BEPIKEHHH SBIISETCS JAaBJICHUE FOPIOYUX Ta30B, KOTOPBIE CIIOCOOCTBYIOT Iie-
PEMEIIeHUIO TIIMHUCTOr0 MaTeprala K IOBEpXHOCTH. B paboTe onrcaHbl 0COOEHHOCTH IPSI3EBBIX BYJIKaHOB TamMaH-
CKOT0 IIOJIyOCTPOBA, a Takke (OpMHpyeMble P U3BEPKEHUSIX (HOPMEI penbeda.

Knrwouegvie cnosa: rps3eBoil ByJIKaHU3M, TPsI3EBbIC BYJIKAHbI, KalIbAEPa, XKEPII0, MUHEPaIbHbIC aCCOLMALH,
dopwmb! penbeda, TIMHA, eNeOHBIC CBOMCTBA, ITOJBONHEIE IPs3eBBIC BYJIKaHBI, MOPCKOW 6ap, KOHYC, I'pHQOH,
Ips3e0peKYnst, CONOYHBIN I, MAHKOIICKHE IIMHBI, H3BEpKEHHE, BYJIIKAaHUIECKHI OCTPOB

Jna yumuposanusa: I'ne6osa JI. B., Enuna E. J1. I'pszeBoii Bynkanu3m TamaHckoro nomyoctposa // I'eomno-
rus, reorpadus u riaodansHas sHeprust. 2023. Ne 2 (89). C. 22-39. https://doi.org/10.54398/20776322_2023 2 22.

MUD VOLCANISM OF THE TAMAN PENINSULA

Lyubov V. Glebova!™, Ekaterina D. Enina®

1.2 Lomoosov Moscow State University, Moscow, Russia
lvglebova@mail.ru™
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Abstract. There are a large number of mud volcanoes on Earth: they can be both terrestrial and underwater.
The height and shape of the volcano can be different and depends, first of all, on the composition of the pouring
material. The presence of such buildings on the territory indicates the promising oil and gas potential of the region,
which was used in the search for deposits a hundred years ago. The formation of special relief forms is associated
with the manifestation of mud volcanism: cones, calderas, sea bars, hills, faults. The main cause of eruptions is the
pressure of combustible gases, which contribute to the movement of clay material to the surface. The paper describes
the features of mud volcanoes of the Taman Peninsula, as well as the relief forms formed during eruptions.

Keywords: mud volcanism, mud volcanoes, caldera, vent, mineral associations, relief forms, clay, healing
properties, underwater mud volcanoes, sea bar, cone, gryphon, mud breccia, hill mud, Maikop clay, eruption,
volcanic island

For citation: Glebova L. V., Enina E. D. Mud volcanism of the Taman Peninsula. Geology, Geography and
Global Energy. 2023;2(89):22-39 (In Russ.). https://doi.org/10.54398/20776322_2023 2 22.

I'psi3eBoii BynKaHU3M — OJIHO M3 CAMBIX 3aXBaTHIBAIONINX W HEOOBIYHBIX SIBICHUH, IIPOHCXOIS-
KX TIPA COBMECTHOM JISHCTBHUH MOA3EMHBIX BOJ H Ta30B M CONPOBOXKAAIOIIUXCSI BBIOPOCOM HA ITO-
BEPXHOCTb TIIMHUCTBIX Macc, 0OJIOMKOB ITOPOJ, 00pa3yIOIUXCs IPH Pa3pyIIeHHHN CIaraloliX M0BO-
JIIUHN KaHaJI TIOPOJ, a TAKXKe YIIIEBOJIOPOJIOB, IPEUMYILECTBEHHO JIETKUX FOPIOYUX a30B.

Ha nnanere HacuuteiBaeTcs okono 2 000 kak Ha3eMHBIX, TaK U ITOJIBOJHBIX IPSI3€BbIX BYJIKAHOB
(puc. 1). PacnpocTpaHeHbl NPEUMYIIIECTBEHHO B HETEra30HOCHBIX 00JaCTSAX B IIPESATOPHBIX U MEXKIO-
pHbIX BaguHax. Hanbonee kpymHOit rpsi3eByIKaHHYeCKO 00acThio sBiseTcs KaBkas, rae cocpeno-
ToueHo Gonee 200 BymkaHOB. B ceBepo-3anmagnoii yactn 3anmagao-KyOanckoit Baaunsl (Tamanckuit
n KepueHckuii MoayocTpoBa) HAXOMUTCSI OKOJIO CTa MOCTPOEK I'PSA3EBBIX BYNIKAaHOB. [logBOAHBIE TPSI-
3eBBIC BYJIKaHBI TAKXKE MIMPOKO PACIPOCTPAHEHBI: OHU HAXOAATCS Ha MOOEpeKbsiX THXOTo, ATIaHTH-
gyeckoro u CeBepHoro JlenoBuroro okeana. Camoii KpyIHOH IPOBUHITHEH C TIOBOIHBIME TPSI3EBEIMHI
ByJKaHaMmHU sBjsiercs FOxxHoKkacnuiickas BoaguHa.

© I'ne6osa JI. B., Enuna E. /1., 2023.
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Hazemnbie BYJIIKaHbI Tonsoambie BYJIKaHbI

® - OT/CJIBHBIC TPSA3CBBIC BYJIKAHBL - OT/ICJIBHBIC IPA3EBbIC BYJIKAHBI H CHITBI
B - cpeHUE NPOBHHIMHI - CPE/IHHE TTPOBHHIIAN
B - xpymHbie IPOBAHIH - KPYITHBIE IPOBMHIIAH

Pucynok 1 — Kapta pacnipoctpaHeHus rps3eBbIX BYJIKAHOB B MHPE

[posBieHne NPOIECCOB IPsA3EBOTO BYJIKaHH3Ma CYUTACTCS OJJHAM U3 OCHOBHBIX IIPU3HAKOB, YKa-
3BIBAIOIINX HA EPCIIEKTUBHYIO He)Tera30HOCHOCTh TEPPUTOPHHU Ha PErHOHATILHOM 3Tarle TeoIoropas-
BeJOUHbIX paboT. HayuHo nokaszaHa cBA3b Mexay GopMHpOBaHHEM 3aleKel YIIIeBOJOPOIOB U MOSB-
JICHHEM T'PSI3eBBIX BYJIKQHOB: IIpeo0pa3oBaHue OPraHMYECKOro MaTepraa Ha rIyOHHe IIPUBOJUT K 00-
Pa30BaHUIO CKOIUICHUH YIJIEBOJOPOJOB B JIOBYIIKAX M CIIOCOOCTBYET HAKOILICHHIO JOCTATOYHOIO
Ju1st 00pa30BaHys TIIMHUCTOTO ByJIKaHA 00b&Ma INIMHUCTOTO MaTepHaa U rasa.

I'psi3eBbIe ByJIKaHBI TaKXKE BCTPEYAIOTCS B BYJIKAaHMYECKUX OOJNACTSAX M Yalle BCEro SIBISIOTCS
(dymaponamMu — HeOOJIBIINMH Pa3IOMaMH WM KPYTIIBIMU OTBEPCTHSAMH, IIPOXOISIINMH CKBO3b CIIOH
TJIMHBI U BYJKaHUYECKOTO IeIlIa, Yepe3 KOTOPBIe OCYIIECTBIIETCS IepeMelleHHe INIMHICTOro MaTe-
pHana u3 HeZ[p Ha 3éMHYIO TIOBEPXHOCTb.

['psi3eBBIe ByIKaHBI IUPOKO paclpocTpaHeHsl B AzepOaiipkane, Ha menbde u modepexbsax Uep-
HOTO M A30BCKOT0 MOpeii, Ha baifkare, Ha TeppUTOPUSIX, BXOIAMHNX B THXOOKEaHCKOE BYJIKAHMUECKOE
OTHEHHOE KoIb1l0, — Ha Caxanmne, Kamuarke, Kypunbsckux octpoBax (puc. 2), a Takke CeHCMUIECKH
aKTHBHBIX TeppuTopusix — B Pymbianm, Tpunnnane u Tobaro, MessHMe u ap. Yaime Bcero pacrmoso-
JKeHHE BYJIKaHOB IIPHYPOUCHO K KPYIHBIM 3ajJexaM HedTH M Ta3a, T. K. IPOUCXOXKIEHHE T'PA3EBBIX
BYJIKaHOB TECHO CBSI3aHO C IPOIECCOM 00pa30BaHUS yrIeBOJIOPOIOB.

JI711 BO3HUKHOBEHHMS TPSI3EBBIX BYJIKAHOB HEOOXOMMMO HAIMYNE TEKTOHWYECKHX HapyIICHHH,
KOTOpPBIE CIy’KaT IMyTEM MOCTYIUIEHHS U TPAHCIIOPTUPOBKH TEPPUTEHHOTO U OPTaHMIECKOTO MaTepH-
aJa, HaIMgue MOIHBIX TOJNII TIIMHICTOTO MaTepHaa, 00JIaJaloMero JOCTATOYHON JUIS TepeMeIeHIUs
TIACTUIHOCTBIO, IPUCYTCTBHE OONBIINX 00BEMOB YIIIE€BOJOPOAHBIX Ta30B, CO3/JAOMNX aHOMAIBHO
BBICOKHE IIJIACTOBHIE JABICHUS U 00ECTIEUNBAIOINX MIEpEeMEeHHe TIIMHUCTBIX MacC K MMOBEPXHOCTH,
a TaxoKe HaJIW4ue TOA3EMHBIX BOM AJIS Pa3KIDKEHHUS TIIHHBL. ["oproune ras3sl o JaBJIeHHeM MOTHIMA-
IOTCS TI0 OCITA0JIEHHBIM 30HAM Ha IOBEPXHOCTD, YBIIEKas 3a COOOH Pa3KIKEHHYIO ITOJ[36MHBIMH BO-
JaMU TTIMHHUCTYIO OpEKYHIO ¥ BBIHOCS €€ Ha JHEBHYIO IIOBEPXHOCTb.

TonpKko TpH COYETaHNN BCEX BBIMIETICPEUHCICHHBIX YCIOBUI BO3MOXKHO (DOPMHUPOBAHHE BYITKa-
HUYECKUX MOCTPOEK M JanbHelIIee nx (yHKIMOHNPOBAHUE, YTO OOBSCHAET OTPaHNIEHHOCTD MPOSIB-
JIEHHs TPSA3€BOro ByJIKaHW3Ma Ha IuiaHeTe. CrefyeT OTMETHTh, YTO TPA3EBbIE BYJIKaHbBI IPUYPOUEHBI
HE KO BCEM MECTOPOJKICHUAM He()TH U rasa.

IMocrpoiiku 3¢ dy3uBHBIX U IPA3EBBIX BYJIKAHOB C TeOMOP(OIOrHueckoil TOUKH 3pEHUsI OUYEHb
noxoxH (puc. 3). OHU IPeACTaBIAIOT cOO0M OTHOCUTEIBHO NMPABUIIbHBIA yCEUEHHBIN KOHYC C OTBEp-
CTHEM, OTKy/la IPOUCXOIAT u3BepkeHus. [Ipi HapacTaHUM TO3eMHOTO JaBIEeHHS U JalbHEHIIeM 13-
BEPXKEHUHU NPOHCXOJUT YaCTHIHOE Pa3pylIeHHe IIOCTPOHKH, OT OTBEPCTUSI PACXOIHUTCS paaHalbHAsL
cepus OBparoB U TpenyH. [1py kaxk1oM HOBOM H3BEpKEHHH (opMa IIOCTPOHKH u3MeHsteTcs. st rps-
3€BOT0 ByJIKaHa Ae(opMaInust KOHyca 3aBHCHT OT COCTaBa H3BEPTIIETOCs MaTepHaa: KHKHE TIIMHICTHIE
Macchl (JOPMHPYIOT HH3KUH, IOJOTHH KOHYC, a I'YCTbIe TIIMHUCTBIE MacChl — BBICOKHH KOHYC C Kpy-
THIMH CKJIOHaMH. BBICOTa TpsA3€BYIKaHNUECKUX TOCTPOEK MOXKET KOJIe0aThCsl OT HECKOJIBKUX CAHTH-
METPOB 70 COTEH METPOB.
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Pacnipenenenne rpsa3eBbixX BYJIKaHOB Ha TeppuTopun Poccun

Hazemuble rpsizeBbie BYJIKAHB
© - KpyNHbIE rPA3eBbIe POBHHIMM
@ - CpeHHE IPA3EBBIE NPOBHHIHI
® - MEIKHE IPA3CBBIC IPOBHHIMH

n p: 1
& - KpPYIHBIC IPA3CBBIC IPOBUHIHK
@ - CPEIHHE IPA3EBEIE NPOBHHLHK
® - MEIKHE IPA3CBBIC IPOBHHIMH

Pucynok 2 — Kapta pacnpocTpaHeHus rps3eBbIX ByJKaHoOB B Poccun

VI3BepkeHHE TPSA3EBOr0 BYJIKaHA MOXKET NPOMCXOAUTH C PAa3iIMYHONH CKOPOCThI0. OHO MOXET
OBbITh MEIUICHHBIM, KOT/la TJIHHHCTBI MaTepHal MOCTENICHHO BbIJABIMBACTCS U3 KOHYyCa M CTEKacT
0 CKJIOHY. HacTo BCTpeyaroTesl Cilydad, KOTria U3BEp)KEHHE HOCUT B3PBIBHOI XapakTep, Kak 3TO Ipo-
UCX0MT B AsepOaiimkane. IIpu BEIOpOCE TEPPUTCHHOTO M OPraHWYECKOTO MaTepraia MOKET IPOUC-
XOJHUTh BO3rOpPaHKE YrIICBOJIOPOAHBIX KOMIIOHEHTOB, YTO MPUBOIHT K MOsBICHUIO (hakena. ['psizeBbie
BYJIKaHbI U3BEPraloTcs He MOCTOsIHHO. Hanbosee 4acTo 3TOT Mpouece NPOUCXOAUT B OCEHHEE BpeMs,
YTO CBSI3aHO C YMCHBIICHUEM JIaBJICHHS HaJl KPATEPOM M MOBBIILICHHEM BOJONPHUTOKA MOA3EMHBIX BOJI.

T T »

- MopBofAluWA KaHan __
a3 ot wl Fa 3

i s

Pucynox 3 — CtpoeHue rpsi3eBoro ByJkaHa

I'psizeBBIe BynKaHBI MIMPOKO pacrpocTpaHeHsl Ha TaMaHCKOM MOyocTpoBe (pHc. 4), U SBISIOTCS
OJIHOM M3 TJIaBHBIX €r0 J0CTONpUMeUaTenbHOCTeH. bonbias ux 4acTk HaxoAUTCs B TeMPIOKCKOM paii-
one. Beero 3neck HaxoquTes 25 BylKaHOB BBHICOTOH 10 164 M. B pesynbTraTe nx n3BepskeHuil npomuc-
XOANT M3MEHEeHHe penbeda BOMM3M MecTa m3BepKeHHs. Hampumep, mpy OIyCTONMIEHNH ByJIKaHUYeE-
CKO# KaMepbl MOBEPXHOCTh HAYMHAET MPOCEATh 3a CUET TOHIKEHUS AaBICHUs, 00pa3ys KalubIepy,
KOTOpas BIIOCNIEACTBUM 3aMOIHAETCS JOKAEBBIMU OCaJKaMU U MOPCKOH BOJIOH (3a cUET ruapoHHa-
MHYECKOH cBsi3H ¢ MopeM). IIpumepom nomoGHOro oOpa3zoBaHHs MOXKET MOCITYXHTh ['omyOuIkoe
03epo, oOpaszoBaBlIeecs P U3BEP)KCHUH NOABOHOTO TPA3EBOTrO BYJIKaHa.
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Cuuraercs, YTO CONOYHBIC TPA3M BYJIKAHOB oOJIaJaioT IeieOHbIMHU cBoiicTBamMu. HecmoTps
Ha TO, YTO IOJIOKHUTEIBHBIN 3G {eKT, MoTydacMblii IPH UCHIOJIL30BAHKUY IVIMH, HE JOKa3aH C Hay4HOI
TOYKH 3PEHHUS, ByIKaHUIECKHH MaTepHall IIMPOKO UCTIOIb3YETCs TIOAbMH B JIEUeOHBIX IeaX. Bynka-
HHMYECKHUE I'PA3H COJIEPHKAT B CBOEM COCTaBE CEPOBOIOPO, o, 6Op U Ipyrue MUKPOKOMIOHEHTHI.

OCHOBHBIM KOMITOHEHTOM COITOYHBIX OPEKUYHH SBISTIOTCS] MAHKOIICKAE TIINHEL, COAEpIKAINe KOH-
KpeLuH cyab(puaHBIX MIHEPAJIOB, a TAKKe OrPaHEHHBIE KPHCTAIUIBI TAKUX MUHEPAIOB, KaK IIHPUT, aK-
THHOJINT, TIHpoII ¥ 1p. [Ipy u3BepKeHHN MOABOIHEIX BYJIKaHOB Ha TaMaHCKOM ITOJIyOCTPOBE, KOTOPBIE
BO3BBIIIAIOTCS HAJ OBEPXHOCTBHIO MOPSI, IPOUCXOAUT UX MOCTEHEHHOE pa3pyIIeHne BOJTHAMHA H Tede-
HHSMH, 3@ CYET YETO MPOUCXOUT EPEOTIONKEHHE H3MTUBIINXCS TJIHH B BHJIE MPOTSHKEHHBIX MOPCKHX
6apoB, CI0’KEHHBIX CMECBIO IIECYAHOTO U TIIMHUCTOTO MaTepHaa.

e 3
AXTaHW3OBCKasa comnka

MoaBoAHLIM BYNKaH
1 FonyGuuKnn
b

BynkaH Mucka

2

TamaHckwit nonyocTpoB

Kapaberosa conka

.3

- I'PA3CBLIC BYJIIKAHBI

Pucynok 4 — KapTa pacnipocTpaHeHus rps3eBbIX BYJIKAaHOB Ha TaMaHCKOM IOJTyOCTPOBE

CrapeiIinM U3 MCCIeJOBaHHbBIX I'PS3EBBIX BYJIKaHOB TaMaHCKOIo IOJIyOCTPOBA SIBIISIETCS BYJI-
xaH ['edect (puc. 5), HaxoqAIIHMICA Ha I0T0-BOCTOKe OT T. Tempioka Kpacromapckoro kpas. Comka
HEBBICOKasl, TUIOCKas, e€ TuaMeTp cocTaBisieT okoio 500 M, B e€ IeHTpe pacmooKeHa Kajabaepa, 3a-
TonHeHHast Booil. Ha TeppuTopuu ByiakaHa pacroyiosK€HO OKOJIO CTa TpsizeBbIX Kitouel. [locnennee
H3BEprKeHHE Mpou30nuIo BecHoi 2010 r.

Tedect sBsieTCS ASHCTBYIONMM BYJIKaHOM, JJIMTEIBHOE BPeMsl HAXOAUTCS B TpUGOHHON cTa-
JIMU: KpYyIHbIe TPH(OHBI PACTIONI0KEHBI M0 HMepu(pEepHn COMIOYHOTO MOJIs, YaCTO OOBEIUHEHEI B Iie-
no4kd. MHTEeHCHBHOCTD NEATEIBHOCTH W KOHCHCTEHIMS BBIZEISIEMOr0 CONOYHOTO Mila Kojediercs
OT BOJBI U JKHJIKOTO MJIa JI0 TUIACTHYHOH IiMHBL. Ha HEeKOTOpBIX ydacTkax Tpu(dOHBI POOUBAIOTCS
CKBO3b MTOBEPXHOCTH COMOYHOTO 1OJIsl. Ha MoBepXHOCTH CcOMOUHBIX Opexunii Habmogaercs cepo-0e-
JIBI HANET HEOPTaHWYECKUX COJel (MTPenMyIeCTBEeHHO, O0PaToB).

MHoro4ncieHHbIe canb3bl JHaMeTpoM 10 20 cM HaXOJSITCsI Ha Beel IUIOIMaaAN ByIKaHa; HEKOTO-
pBle M3 HUX OBIIM JEHCTBYIOMNMH, YTO OTPAKAJIOCh B MOSIBICHUHN IMy3bIpeil Ha TOBEPXHOCTH BOIHO-
TJIMHUACTOI Macchl, KOTOPBIE MODKUTATHUCH OTHEM (puc. 6).

Pa3mepbl rpu(OHOB — OT JIECATKOB CAHTUMETPOB 10 2—3 M B JUAMETPE, B BHICOTY JI0 3 M.

CambivMu BeicokMMH rpudonamu Ha ['edecte sABIAI0TCSA rpUGOHBI, pacionararoimecs B BOCTOY-
HOHM uacth Bynkana (puc. 7). Tpu rpudona o0pa3yloT coOOl HpPaKTUUECKH EIUHYIO MOCTPOHKY,
OJIMH U3 HUX Ha MOMEHT MCCIIEIOBAHUS SBISUICS AeHCTByomuM. BeicoTa okomo 3 M, muamerp xepia
oxouo 20 cM. JleficTByrommuii TprdOH MOKPHIT TEMHO-CEPOH C TOIyO0BaTHIM OTTEHKOM TIIMHOM, CTeKa-
oIIei 10 cTeHKaM MOCTPOiikK BHU3 (puc. §). J[Ba Mpuleraromyx K HeMy rpu(oHa MOKPHITH CBETJIO-
KOPUYHEBOW ITIMHOM.
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Pucynok 5 — Bynkan I'eect

At E . : 3
Pucynok 6 — bypmsmast cans3a

Pssiom ¢ HuUMH pacnonarancst 4eTBEPTHIA rprdOH, KOTOPBI HA JaHHBIH MOMEHT HE JISHCTBYET
(puc. 9). CKIOHBI TOKPBITH KOPHYHEBATO-KENTOH INIMHOM 1 0010MOUHBIM MaTepuanoM. JKepio rpu-
(hoHa 3aChINaHO TIIMHUCTBIM MAaTEPUATIOM.

Cam ByIKaH, KpaTephl W 03€pa Ipsi3M B OCHOBHOM DACIIONOXKEHBI MO KpasM Iato. bompmmoe
03€po pacIoaraeTcs 1Mo NeHTPY. 3aCOXIIHEe U IOKPHITEIE TBEPAOH KOPKOI cTapble MOTOKH I'PS3H I10-
Ka3bIBAIOT, B KAKMX MECTaxX ObIIN M3BEPKEHMS U B KaKyI0 CTOPOHY CTeKaa rpsizeBast xmxka. OcoOeHHO
MHOTO CTapbIX IIOTEKOB Ha CEBEPHOM CKJIOHE T. ['Huioil. C ceBepo-3amagHOro CKIOHA OTKPHIBACTCS
JKHMBOITHCHBIM BUJI Ha TeMpIoK.

ToBepxHOCTS Jkepiia HEpOBHAsI, HAOIIOAAIOTCS MHOTOUHCIICHHbIE MOHMKeHHs penbeda. O6pa3o-
BaBIINECS] HU3MEHHOCTH 3alOJHSAIOTCSA BOJOH M IIMHOH, GopMupys HeOonbIMe KaHaBbl MM LEJIble
o3epa (puc. 10).

I'pst3eBbIe 03€pa pasnuyaroTcs 1Mo nBety. OTTEHKHU IPSI3H BAPBUPYIOTCS OT TEMHO-CEPOTO H TOITy-
60BaTOro 10 3€TE€HOBATOTO. I psA3eBOi ClIoi TyCTOMH, BA3KUH, TEMBIN 1 MATKUIL. [ TMHA pacTpecKuBa-
eTcs1, o6pasys yriosatsie Gpopmsl (puc. 11).

B cepennne XX B. Ha Tepputopun ['edecra pacnornaranacek JedeOHUIIA, TI€ C TOMOIIBIO TITHH
neqmsu peBMatu3M. Ha aHHBIH MOMEHT Ha ByJKaHe 000pYA0BaHbI CHEIMAIbHBIC MECTa ISl KyNaHUs
(puc. 12). I'muny Iedecta cymmiaT u mpoJaroT OTABIXAIOINM.

U3 rpudoHoB BbIENAETCA romyboBaTo-cepas IIMHa C JErKUM 3al1aXxoM CEepOBOLOPOJA, H3BECT-
KOBHCTasl, TPEUMYIIIECTBEHHO COCTOSAIIAs 13 MOHTMOPHILIOHHTA, TAK)KE TPHCYTCTBYIOT MEJKUE BKITIO-
YeHHs1 00JIOMOYHOTO MaTeprana. [ TiHa miiacTuaHast, BA3Kasl, INIHET K pykam (puc. 13).

Bwmecre ¢ rmmHamu U3 TpH(OHOB U callb3 U3BEpraeTcs KPYMHBIH OOJIOMOYHBIN MaTepHal —
000XKEHHBIE TIINHBL, IECYaHUKH, CUACPUTHI, H3BECTHAKN (puc. 14).
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Pucynok 7 — INoctpoiika rpugoHoB

Pucynok 8 — JleiicTByromiuii rpudon

Pucynok 9 — besneiicTByronuii rpudoH
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Pucynok 12 — OGopymoBaHHOE MECTO JUTS KyTTAHHUSI
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e B - =
Pucynok 13 — O6pasen riuusl rpudoHa Ha BynkaHe ['edect
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Pucynok 14 — O6pasis! 06;10MOYHOTO MaTepraa
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I'psizeBoii BynkaH AXTaHM30BCKast comka (puc. 15), pacnoiaratoniiicsi B cTaHULE AXTaHU30B-
ckast TeMPIOKCKOT0 pailoHa, IMEeT BBICOTY 67 M HaJl ypoBHeM Mopsi. OCHOBaHHE COIKHU CJIOXKEHO TIIH-
HaMH ¥ CEepbIMHM, IIOYTH YEPHBIMU M3BeCTHAKaMHM. ITocTpoiika ByJKaHa MPEACTaBIsAET cO00il KOHYC,
Ha BEpIIMHE KOTOPOro HabIIrogaeTcst roy0oBaras IMHa (OHa BBIIEISIACH P NIEPHOJUYECKOM U3-
BepKeHHUH BynkaHa). [locTpoiika ByiakaHa IpeacTaBisieT co0oil yceueHbIH KOHYC ¢ KpYTH3HOM CKIIOHOB
15-30°.

Pncok 15— AXTaHH30BCKHI ﬂseBoﬁ BYJIKaH (Q)OVJ'I. B. I'meboBoit) .

OCHOBHO¥ kpaTep ByJIKaHa, CIIO’KEHHBIH KOPHIHEBATO-CEPhIMY IIMHAMH, nMeeT pazmep 10 X 10 m,
B HacTosIIIIee BpeMsl He AeiicTByeT. B 3amafHO# yacTy kpaTepa paciosiokeH pH(OH ¢ 04eHb OJTOTUMHI
cTeHKamu, auamerp 50 cM, BBICOTa OKOJO | M, 3aIlOJIHEH roty0oBaTOH TIIMHOM, BPeMsl OT BPEMEHH
CMEIIUBAIOIIEHCS ¢ TOXKIEBBIMU ocaskamu (puc. 16).

Pucynok 16 — I'pudoH BynkaHa AXTaHH30BCKHI
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CKJIOHBI TIOKPBITHI BBICOXIIIEH COMOYHOM OpexUreil cepo-KOpUYHEBOT0 1BETa C 00JIOMKaMH T1ec-
YaHUKOB, KOHKPELUSMH CHICPUTOB U JINMOHHUTOB, KPEMHAMH. MOJIO/IbIe IOTOKH NPEACTABIIEHbI TOTY-
60BaTO-CepbIMH MalKOIICKMMH TJTHHAMH, Y)K€ 3aCTHIBIIHE ITOTOKHU ITOKPHITH TpaBoi (puc. 17).

Ha BocTOYHOM CKIIOHE, Y TIOXHOXUS ByJIKaHa, IPUCYTCTBYET IpH(OH ¢ TEMHO-Cepoii, roryooBa-
TOW TTMHOM, UMeroleit 3anax cepoBogopoa (puc. 18). Ot rpudoHa Ha T OTXOAAT MOTOKU CBETIIO-
OEXEBBIX C TOJIlyOOBAaTHIM OTTEHKOM IJIMH, 9acTh IIOTOKOB OPOCIIa TPaBoii. 3acTHIBIIME TOTOKU 00pa-
3YIOT Ha FOXKHOM CKJIOHE BYJIKaHa XOJIMHUCTHIN penbed (puc. 19).

Ha ceBepe Takke pacnonoxeH HeOOJbIIOH TPU(pOH, OT KOTOPOro OTXOIAT €Ié He BBHICOXIIHE
MIOTOKH T0JIy0OBaTO-CEPBIX MAHKONCKHUX TJIMH.

Ha roxHO# cTOpOHE ByllKaHa pacriojiaractcsi HeOoNbIIasl caib3a ¢ HeOONBIINM YIITyOlIeHHEM
B IIEHTpe 8 X 8 cM, 3aIoITHEHHBIM roTy00BaTO-CephIMU ITHHAMU (puc. 20).

Ha BricoTe 20—60 M yacTo 0OHAPYKUBAIOTCSI OCTATKHU JApEeBHEH (GIOphI U (hayHbl, YTO YKa3bIBACT
Ha CPAaBHUTEIILHO HEJIaBHEE MOIHATHE TEPPHUTOPHH.

Pucynoxk 17 — Iotoku rony0oii IJIMHBI Ha CEBEPHOM CKJIOHE BYJIKaHA AXTaHH30BCKHI

Pucynok 18 — I'pudon BynkaHa AXTaHH30BCKHUIH

OOGpa3zern TMHBI, OTOOPAHHON W3 TJIMHUCTOTO IOTOKA HAa CEBEPHOM CKJIOHE BYJIKaHA, MMEET
TEMHO-CEpBI IBET ¢ royOOBaTHIM OTIHMBOM, IJITHA KOMKOBATas, IIACTUYHAS, BSA3Kas, XOPOIIO Jie-
TIUTCSI, UMEeT 3eMIMCTHIN 3amax (puc. 21). [Ipn moackixanuu cTaHOBHUTCS OoJiee BSI3KOH, MOSBIISIOTCS
MeJKUE TUIACTHHKM apTHUIMTOB, IIIMHA PACTPECKUBAETCs, 00pa3yst XapaKTepHbIe yrioBaTble (OPMBI.
I'nuHa CONEPKUT MEIIKHE TIIMHUCTbIE YaCTHIbI (IPEUMYIIIECTBEHHO MOHTMOPHJUIOHHT), TUMOHHUTOBBIE
KOHKpEINH, TUIHET K pPyKaM, aKTHBHO PearrpyeT C COISTHOI KUCIOTOH, 9TO yKa3bIBaeT Ha KapOOHAT-
HYIO IIPUMECh B COCTaBe.
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Pucynok 19 — ['MuHHCTBIC TIOTOKH Ha CKJIOHE AXTaHH30BCKOTO IpudoHa

Pucynok 21 — I"oy0ast Maiikornckas riiHa rpiu()OHOB AXTAHH30BCKOTO BYJIKaHA
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Pucynok 22 — O6pa3us! 0010MOYHOT0 MaTeprana AXTaHH30BCKOTO BYJIKaHA
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IToMUMO IIMHHCTOTO MaTepHalia, B OTOKAX IJIMH YacTO OOHAPY)KUBAIOTCS OOJIOMKH IE€CYaHH-
KOB, U3BECTHIKOB, CHICPUTOB, HHOTAa MUPUTOB. MHOTHE IOPObI 000K KEHBI (puUc. 22).

TonyOunkwuii rpsi3eBoit Bynkad B cT. ['omy6urikoit TeMprokckoro paifoHa siBisieTcs AeHCTBYIO-
LM HOABOAHBIM ByJKaHOM. Ero mpoTsxérnocts cocraBiseT 100 M, BeicoTa — 2 M. [locTpoiika cio-
JKeHa TIIMHAMU ¥ OpekuusiMu. Bynkan u3Bepraercs pas B 6—8 net, 00pasyst HeOOJBIIIOH OCTPOB, CIIO-
JKEHHBI M3NUBIIEHCS U3 ByJIKaHa TIHHOI (puc. 23). Kakioe n3BepikeHNE COMPOBOKAACTCS IOABOI-
HBIM TYJIOM M HEOOJBIINM 3eMIIETPSICEHHEM; BBICOTa CTOJIOA BEIPHIBAIOIIMXCS U3 XKepila TIIMHHUCTHIX
Macc MOeT JocTurath 50 M, IprIéM BpeMst BEIOPOCOB, B CPEAHEM, COCTABIISIET OKOJIO Jaca.

Bynkan o0pa3yer Ha JHE MOpsI IIOJIOKHUTENbHYIO GopMy penbeda, 9To MOKHO 3aMETHUTh, KOTIa
MOJXOAAIINE K Oepery BOJIHBI pa30HBArOTCsI HA HEOOIIBIIOM yaaneHun ot bepera (puc. 24).

Iocne nzBepikerus ['oyOUIKOro ByiKaHa 00pa30BaBIINiiCsS OCTPOB MOCTEHEHHO Pa3pyIIaeTCst
1071 BO3JICHCTBHEM BOJIH, 1 00pa30BaBIIasicsl B3BECh YHOCUTCS B CTOPOHY Oepera. DopMUpYyIOTCS NPo-
TSDKEHHBIE TIOABOHBIE BaJIbl, KOTOPEIE MECTHBIE Ha3BIBAIOT «IIepechinby. OHM pacIoyiararoTcs Ipu-
MepHO B 20 M oT Oepera, riryOrHa TaM HeOOJIbIIAs ¥ B CaMOH BO3BBIMICHHOH YacTH COCTABIISET II0-
psnka 20-30 cm. CienyeT OTMETHTb, YTO CaMble BO3BBIIIEHHBIE YUYaCTKH HAXOAATCS BO3JIE MOABO-
HOTO BYJIKaHa, IPU YAAJIEHHX OT HEro B IIPaBYIO M JIEBYIO CTOPOHBI BEICOTA Bajla OTHOCUTENEHO JHA
yYMEHbIITaeTcs.

Baps! cioxeHb! MPenMyIECTBEHHO CEPOBATHIM TEMHO-3€IEHBIM IIMHUCTBIM MaTepHanioM (TJia-
YKOHHUTOBBIM) C TIPHMECHIO KENTO-KOPUIHEBOTO MECUYaHOro MaTepuana modepexss (puc. 25). B co-
CTaBe CMECH IPU MaKPOCKOITHMYECKOM ONMHMCAHUH OOHAPYKHUBAIOTCS YACTHIIBI CHPEHEBBIX CIIIOJ — JIe-
TUJIOINTOB, CEPEOPHUCTHIX CITIOJ] — CEPULINTOB, 30JI0TUCTHIX CII0J — MYCKOBHTOB. BeposTHo, momo6-
HBI€ aCCOLMAIMN MUHEPAJIOB 00YCIOBICHBI OCOOCHHOCTBIO ITOPOJI, KOTOPBIE BCTPEYAIOTCS B IOABOIS-
1eM JKepJie ByJKaHa. B oTiimdne oT mecyaHoro Marepuana nodepexbs, B 0TOOpaHHOM 00pas3Le OTCyT-
CTBYIOT YaCTHIBI U3BECTKOBBIX PAaKOBUH pa3Mepamu Oosiee 1 MM. 3€pHa HeOKaTaHHEIE, IIPEHMYIIe-
CTBEHHO U30METPHUYHON (POPMBL.

Co BpeMeHeM BOJHbBIE MOCTPOIKH Pa3pyLIaloTCs, © MAHKOIICKHE TIIMHBI IIEpEeMEIatoTcs ke
k Oepery. Boau3u mobepexps (Ha ynaneHun 2—5 M 0T Oepera) COOTHOLICHHE TINHUCTOTO U MeCYaHH-
cToro Mmarepuana cocrasisier 50 : 50, manee mecyaHblli MaTepHanl HA4WHAET PE3KO MpeoliamaTh
(puc. 26).

Pucynoxk 23 — I'psizeBoii BysnkaH ['omy6urkuit (poro JI. B. I'ne6ooit)
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Pucynok 24 — I'psazeBoit BynmkaH I"omyOumxnii

S

Pucynoxk 25 — O0paser IIIMHACTOr0 MaTepuaia MOPCKoro dapa
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Pucynok 26 — OO6paser] IMIMHACTO-TIECYaHOr0 MaTepHalia BOIM3M Oepera

Pucynok 27 — CrieMeHTHpOBaHHBIE 00JIOMKH ByJKaHa [ omyOuikuit
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Ha Geper mocine mTopMa MOTYT BBIHOCHTBCS CLIEMEHTHPOBAHHBIE OPraHOTIMHUCTO-KapOOHaT-
HBIM MaTepuaoM MOpPOJIbl, COAEPIKALINE OOJIOMKH PaKOBHH MOJUIIOCKOB, KOPAJUIOB, a TAKKEe HEOKa-
TaHHbIe MUHEpabl (puc. 27). Berpewarores 6osee kpynHble 00JIOMKH CIIFOA (MYCKOBHUT, OUOTHT), Kap-
GOHATBI XKeJe3a U MarHusi, SMUI0T, KOHKPEUH IECYaHUKOB, 0OJIOMKH KPYITHBIX KPHUCTAIJIOB ITOJIEBBIX
mIaToB. JTO yKa3bIBaeT Ha TO, YTO KaHaJ ByJKaHAa YXOIMT JaJeKo B Hepa 3eMiH 10 MeTaMopduye-
ckoro ¢ynmamenTta. CorilacHO HEKOTOPEIM OIIEHKaM, TIIyOHHA BYJIKaHA JOCTUTAeT 12 KM.

Ha 6epery, B 100 M ot ['omry6uitkoro ByikaHa, pacnonaraercs I oxyOumnkoe 03epo, KOTopoe Bo3-
HUKJIO TIPY 3aITOJTHEHUH KalbAephl JOXK/IEBOI U MopcKoii Bomoi. Ha qHe Bomoéma HaxouTest YEpHBII
CanponeneBblil WI. DTH MacChl UCTIONB3YIOTCS B JIEUEOHBIX LesIX. [ JIMHBI UMEIOT crielnduIecKuii ce-
POBOIOPOIHBIH 3amax, KOTOPBIA 00YCIOBIEH 0COOCHHOCTIMH (opMuUpoBaHus. Paaom ¢ o3epom Haxo-
ITUTCSA Tpsi3eneyeOHuLa, T/Ie XKEIA0IHe MOTYT IPHHSTH I'PA3EBbIC BAaHHBI.

Takum 00pa3om, IpA3eBOH BYJIKaHU3M SBISCTCS YHUKAJIbHBIM M HEOOBbIYHBIM sBieHHeM. ITo-
CTPOMKH TPSI3EBBIX BYJIKAaHOB MOTYT HAXOMUTHCS KaK HA IOBEPXHOCTH 3€MIIM, TaK M Ha JHE MOpSI.
[Tpn n3BeprkeHny 00pa3yroTCcs pasHO0Opa3HbIe POPMBI pebeda, Kak MOJI0KATENbHbIE, TaK H OTPHUIIA-
TeJIbHBIe. MUHEpaITbl, KOTOPBIE BEIHOCSTCS C TPsA3e0pEeKINsIMHU, YHUKAIBHBI IO CBOMM (hOpMaM BBIze-
JIeHVS. ¥ TIPU TOCTATOYHBIX CKOIUICHUSIX MOT'YT IPECTaBISITh IPOMBIIITIEHHEIH HHTEpeC.
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Annomayua. OO6BEKTOM HACTOSIINX HCCIENOBAaHUH SBITIOTCS TPHACOBBIC OTIOXKCHHS CEBEPHOrO OopTa
HOskHO-MaHTBIIIIAKCKOro Mporuda, B KOTOPBIX OTKPHITHI HAHOOJIEe 3HAUMMbIC IPOMBIIUICHHbIE CKOILICHHUS yrIie-
BOJIOPOZIOB B JIOIUIUTHOM KOMILIEKce. /ISl pacwIeHEeHNs U KOPPEILIIIK Pa3pe30B HCIIOIb30BaHbl MaTepUalbl reo-
(u3HYecKHX UCCleOBaHNIl CKBayKHH, BKJIIOYAIOIINE BCe BUBI KapoTaxka. Ocoboe MecTo OTBEICHO MHUKPOCKOIIH-
YECKOMY U3Y4YCHHUIO ITOPOJ C LEIIbIO OPEACICHUS NX COCTABa M FeHE3UCa, XapaKTepa MOCTCEANMEHTALOHHBIX IIpe-
obpasoBanuii. [IpuBnedeHs IMeIoIHecs Ha TEKYIINI MOMEHT ITaleOHTOJIOTHUecKHe onpeneneHus. Ha ocHoBaHMN
JIeTaIbHOTO JINTOJIOTO-CTPATUTPApUUECKOT0 aHaIM3a TPHACOBBIX OTJIOKEHHH, BCKPHITBHIX INIyOOKUMHU CKBaKHHAMU
B npejiesniax cepepHoro 6opra KOykHO-MaHrbIIIIAKCKOTro Iporuda, COCTaBIeH THIIOBOM pa3pes, OTPAKAIOLIUN IJI1aB-
HBIE 3aKOHOMEPHOCTH CTPOCHUSI TOIOPCKHUX OTJIOKCHUH paiioHa UcClleJoBaHMI. BhiieneHbl xapakTepHbIe JINTOJIO-
TMYECKHe TOJIIM U OCYIIECTBIICHA UX CTpaTurpaduueckas npussska. [IponsBeneHa MexIUIOma HAas KOPPEISIUSL
pa3pe3oB Ii1yOOKuX CKBaXHH JKeTbiOaii-Y3eHbCKOW TEKTOHMYECKOH cTyneHH. [lomydeHHble pe3ysbTaThl MOTYT
OBITH UCIIOJIL30BAHbI IIPH N3YYCHUH 3aKOHOMEPHOCTEH pa3MeIeH s CKOIUICHHI He(hTH U ra3a H OIpe/ielieHHH Hep-
CIIEKTHB He()TEra30HOCHOCTH PErHOHA.

Knrouesvie cnoesa: YOxubiii MaHTbIILTAK, TPHAC, TUTOJIOTHS, CTPATHTPAUs, KOPPEISLUL

s yumuposanusn: Tonkos B. U., TTorikos U. B., JlementheBa U. E. CtpoeHue pa3pesa TpUacoBbIX OTIIO-
xeHuit ceBepHOro 6opra FOxHo-MaHreinmiakckoro nporu6a // I'eonorus, reorpadus u riodansHas sueprus. 2023.
Ne 2 (89). C. 40-45. https://doi.org/10.54398/20776322_2023 2 40.
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Abstract. The object of the present research is the Triassic deposits of the northern side of the Yuzhno-
Mangyshlak trough, in which the most significant industrial accumulations of hydrocarbons in the pre-plate complex
are discovered. To dissect and correlate the sections, the materials of geophysical studies of wells, including all types
of logging, were used. A special place is given to the microscopic study of rocks in order to determine their
composition and genesis, the nature of post-sedimentation transformations. The currently available paleontological
definitions are involved. Based on a detailed lithological and stratigraphic analysis of Triassic sediments exposed
by deep wells within the northern side of the Yuzhno-Mangyshlak trough, a typical section reflecting the main
patterns of the structure of the Pre-Jurassic sediments of the research area has been compiled. Characteristic
lithological strata are identified and their stratigraphic binding is carried out. The interplane correlation of sections
of deep wells of the Zhetybai-Uzen tectonic stage was made. The obtained results can be used in studying the patterns
of oil and gas accumulations and determining the prospects of oil and gas potential of the region.
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B tpuacoBsix otnoxeHusx KOxHoro MaHrbIuiaka OTKpPBITO OKOJO ABAANATH MECTOPOXKICHHUH
HedTH ¥ raza. HecMoTpst Ha Gonee ueM COpOKAJIETHIOI UCTOPUIO X M3YyUEHUs, 10 HACTOSILETO Bpe-
MEHH CYILIECTBYIOT CEPbE3HBIC PA3HOINIACHS B JIUTOJIOTO-CTPATHIPAQUUIECKOM PACWICHECHUH U KOppe-
JISIUUM BCKPBITBIX CKBXKUHAMH Pa3pe3oB. DTH MPOOIEMBI BO MHOTOM 00YCIOBIICHBI HCIIOIb30BaHUEM
HEKOTOPBIMH HCCIIEI0BATENSIMU HH(OPMAINN 110 OTPAaHMYCHHOMY KOJHYECTBY CKBAaXKHH, HEXBATKOH
MaJICOHTOJIOTHIECKUX JaHHBIX, a 3a4acTyI0 HEJOCTaTOYHOM BHHMaHUEM K JICTAIBHBIM JINTOJIOTHYE-
CKMM HCCIICZIOBaHUSIM BCKPBIBACMBIX CKBaXXMHAMH MOpoJI. Pe3ympraTom sTOTO sIBISIETCS pa3HOOOM
B IIPEACTABICHHAX O CTPATUTPAPHIECKOM MOIO0KEHUH IIPOLYKTUBHBIX TOPH30HTOB HA OTEIBHBIX Me-
CTOPOXJICHUAX M, TeM Oojee, MPH HUX COMOCTaBICHUM C APYrHMH IiomagsiMia. COOTBETCTBEHHO,
3TO cO31aéT NMPOOIEMBI IIPH PELICHUH He(TEreoJOrnyecKuX 3aay, OLEHKE IEePCIeKTUB HedTera3o-
HOCHOCTH HOBBIX PallOHOB.

OOBEKTOM HACTOSIINX HCCICIOBAHUN SBISIFOTCS TPHACOBBIE OTJIOXKEHHUS CEBEpHOro OopTa
IOxHO-MaHTBIIUIaKCKOTO MPOTHOa, B KOTOPBIX OTKPHITHI HaNOOIee 3HAYUMBIE IIPOMBIIIICHHBIE CKOTI-
JICHHS YTIeBoJ0poI0B. [Jisl pacwieHEeHNs M KOPPEJIIIHA pa3pe30B HCIIOIb30BaHbl MaTePHaIIBl reo(H-
3MYECKUX UCCIEN0BAaHUI CKBAKHH, BKIFOYAIOIINE BCe BUIBI KapoTaxa. Ocoboe MeCTo OTBEICHO MHK-
POCKOIIMYECKOMY U3y9IEHHIO ITOPOJ C IIENBI0 ONPEeeH s HX COCTaBa M T'eHe3nca, XapakTepa IocTce-
JVMEHTALMOHHBIX TpeoOpa3oBanHuil. [IpuBiIedeHsI Bce HMEIOIUecs Ha TeKYIUH MOMEHT HaJIeOHTOJIO-
THYECKHE ONpeAeieHs . MI3yueHbl 1 KpUTHIECKH IPOaHAN3UPOBAHEI PE3yIbTaThl pabOT HAINX MPea-
IIECTBEHHHUKOB.

Ha ocHOBe MONy4YeHHBIX PE3yIbTATOB OCYIIECTBICHO PACWICHCHHE pa3pe3a Ha Cllararoiye
€ro JIMTOJIOTHYECKHE TOJIIH, COCTABICH CBOJHBIN pa3pe3 TPHACOBBIX OTJIOKEHHH ceBepHOro Gopra
nporu6a, Npou3BeeHa KOPPEIALHs pa3pe30B IIIyOOKHX CKBAKUH, YTOYHEHBI TPAHUIIBI BBIICISIEMBIX
cBHT. [ly1st ynoOcTBa MPaKTHYECKOTO HCIIOJIB30BAHMUS JINTOJIOTUUECKUM TOJIIAM ITPUCBOCHBI HHICKCHI
(T1% Ti!, Ti? 1 T. 11.), OTp@XkKAIOIIME MX BO3PACTHYIO MOCIEN0BATENLHOCTE PACTIONIOKEHHS B PA3pese.
IIpu MexmomanHoi Koppemsinuy ObLIN NPHUBIEUEHBI TAKXKE JAaHHBIE CEHCMOPa3BEIKH.

Haun6onee npesnue otnoxenns (tomma T1%) BCKPHITE Ha Y3eHCKOM MOIHATHH CKB. 115 B vH-
TepBaie rayouH 4 2504 450 M (3a60it). KepHOBBIM MaTepraioM 3Ta 4acTh pa3pe3a OcBelieHa ciabo.
Cyzst 10 He3HaYNTETbHBIM BEIHOCAM KE€PHA M AJIEKTPOKapOTaXKHON XapaKTEPUCTUKE TOPOJ, B €T0 CTPO-
SHHH Peo0IagaloT KPaCHOLBETHBIE I'PYO03EpPHUCTHIE TEPPUTCHHBIE HOPOIbI (IIECUaHUKH, ajeBpo-
JIUTHI). BCKpbITas MOITHOCTE OTNOXEHU# cocTaiseT 200 M (puc. 1). Ha ocHOBaHMH MOJI0XKEHUS B pa3-
pe3e ¥ CXOACTBA C NOJHANUHCKOHN cBUTOM ['opHOro MaHrslminaka npearnosaracTcs HHACKUI Bo3pact
JaHHoi Tony. ['myOoknm OypeHueM e€ OTCyTCTBUE TOKa3aHO Ha MONCKOBO-Pa3BeIOYHBIX IUIOMIAMSX,
PacIoNOKEHHBIX B I0T0-3amaqHoi yacT JKeTp10aii-Y 3eHbcKo# crynenu (turomanu bakann, Caykynyk,
TOxwus1it XKetpi6ait, bextypasl, [Ipunopoxnas, XKersi0ait, 3ananasiit XKersi0ait u CeBepo-3amaaHblii
JKerpiOaif).

Belure 3ameraeT MONIHAS MOHOTOHHAS AlIEBPOJIMTO-APTILTHTOBAs TecTporpeTHas Tomma (T1'),
CJIOXKEHHAs! apTHUTTaMH, Ty(OapTMUINTaMH C MAJOMOIIHBIMH HPOCIIOSMH AJICBPOIUTOB, MEIKO-
CpeIHEe3ePHHUCTHIX MeCUaHUKOB, KapOOHATHBIX Hopo] (MHTepBai 2 683—4 250 M). ApriiIUTHI CephIe,
3eJIeHOBATO-Cephle, KOPUIHEBATO-CepbIe, OypOBaTO-KOPHIHEBBIE XOPOIIO OTMYYEHHBIE, KAPOOHATHEIE,
c1abOCITIOINCTHIE, HESICHOCTIONCTHIE, TUIOTHEIE. B Bepxax pa3spesa MosBISIOTCS MPOCIION 3eJIEHOBATO-
cepbix Ty($oB U TyQPHUTOB, OCHOBHAsI Macca KOTOPBIX 3aMeHeHa IIIMHUCTHIMU MUHepaIaMy WK ciabo
PacKpUCTaUTH30BaHHBIM TTIMHICTO-KPEMHHCTHIM BEIIECTBOM.

Bospact 3T0it TONMmm o6ocHOBaH HaxoakaM (ayHsl u ¢Guopsl [1-3] U yBepeHHO IaTHUpyeTcs
Kak paHHeTpHacoBbIi. B ckB. Y3ens 115 (uaTepsan rimyoun 2 901-2 911 M) B BepxHeit gacTu pa3pesa
oOHapykeHbl aMMOHUTHI Dorikranites bogdoanus (Buch), matupyromue BMeNIalonIue OTIOXKECHUSI
Kak MMo3{He0JIeHEeKCKHUe (caMble HU3bI). MOLIHOCTH TONIIH B pezenax JKeTbibali-Y3eHbCKOW CTyIeHH
kousieosercst ot 250 M (ckB. [Ipunoposxuast 2) mo 1 567 M (ckB. Y3enb 115). Ctonp Oosbiiiasi MOITHOCTh
NECTPOIBETHOH TONIIHN B MOCIEAHEH CKBaXKMHE, BO3MOXKHO, HE COOTBETCTBYET UCTHHHOM, OCKOJIBKY
YIJIbI HAaIJIACTOBAHUS TOPOJ] COCTABIIIOT 311ech 55—70°.

Bo3spact nojctunaromeii 6omnee rpy6oseprucToi Tommu T1°, BepositHO, nHcKHit. O6beMHEHNE
e€ ¢ BBIIENEKANINX OTIOKEHUH (BapraHThI rpanui] — 3 500—4 450 m [4], 3 700—4 450 M [5]) ycnoBHO,
MOCKOJIBKY Ha yKa3aHHBIX INTyOWHAX HE YCTAaHOBJIEHBI JINTOJIOTHUECKUE PAa3/ielIbl I Te0(H3HISCKIe
perepsl.

Ha nepeuncieHHbIX BbIlE IUIOMAAIX I00KHOI 1 3amagHoil dacteil JKerbiOail-Y3eHbCKoOil cTy-
NEHU, I'’IC JaHHBIC OTJIOKCHU 3aJICTal0T C pa3sMbIBOM Ha MaJI€030MCKUX 06pa3OBaHl/15{X, B OCHOBAHHH
TOJILIM BBIIENsieTcst OazanpHas mavyka MouHocThio 20-30 M, B cocTaBe KOTOPOil mpeodiaanaioT rpyodo-
3C€PHUCTBIC TOPOJAbI C IPOCIOAMHU I'PABEJIMTOB U MEJIKOT'AJICYHBIX KOHITIOMEPATOB, COACPKAITUMHU I1J10-
XOOKaTaHHBIE U CJIa000TCOPTHPOBAHHEIE OOJOMKH MOACTHIAIONINX MarMaTHYECKUX W MeTaMop(ude-
ckux nopon [8; 9].
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Kap6onarao-teppurennas tomma (T1?), 3aneraromias ¢ pa3MbIBOM Ha MOJCTUIAIONINX OTIOKE-
HUAX, CIIOXKEHA TEeCYaHUKaMH, aJeBPOJINTAMH, aprMJUINTaMH, M3BECTHAKaMH. Bo Bcex surTonoruye-
CKHMX Pa3HOCTSIX OTMEUAeTCsl IIOCTOSIHHAS IIPUMECh BYJIKAaHOTEHHOTO MaTepuana. [lorunHEHHOE 3Haue-
HHE UMEIOT OTZIENbHBIC MAJOMOIIHbIE MPOCcion Ty(oB. OKpallieHsl MOpoJbl B TEMHO-CEPhIE, CephIe,
3eJIeHOBaTO-CephIe IBeTa. [lecyaHnKn 1 aJIeBPOIIUTHI 110 COCTaBY IOJMMUKTOBBIE, ADKO30BBIE, MCHBIIIE
N3BECTKOBUCTHIE. MHOTOUYHCIICHHBIE TIPOCIION M3BECTHIKOB MPEICTABICHEl 00JIOMOYHBIMH, JIETPUTO-
BBIMH, KPHCTAJUTHYECKUMH, NMETUTOMOP(HBIMHU, JTOJOMHTH3NPOBAHHBIMH M IE€CYAHHCTHIMU pPa3HO-
CTAMH.
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Pucynok — CBozHbIif pa3pe3 TPHACOBEIX OTIIOKEHMH ceBepHOro Gopra lOkHO-MaHTHIIIIAKCKOTO TpOornba:
1 — mecyaHWKN TpyOO3EpHHCTBIE C TPABUIHON NMPHMEChIO; 2 — TECYaHWKH CPEJHE- W MEKO3EPHHCTHIC;
3 — aneBponuTH; 4 — aprUUIATB;;, 5 — TydomecyaHuku; 6 — TydoaneBpoauTel; 7 — Ty()OAPTUILTUTEL,
8 — Ty puTsl 1 TydsI; 9 — N3BECTHAKM MENKO3EPHHUCTHIE M KpUCTAIUTHIecKue; 10 — M3BECTHAKHM C TEPPUTEHHON
puMechio; 11 — HM3BECTHAKHM OpraHOTEHHO-AETPUTOBBIE; 12 — Ty(doM3BeCTHIKHN; 13 — JOIOMHUTHI OOJIUTOBO-

KOMKOBATBIE M OOJUTOBO-00JI0MOUHbIE; 14 — OJIOMUTHI CTyCTKOBBIE

bnarogapsi MHOTOYMCIEHHBIM HaX0JKaM aMMOHOHUZEH BO3pacT OTIOKEHUH yYBEPEHHO AaTHPY-
eTcsl Kak I0o3JHeoJIeHeKCKuil [2—5]. B ceBepHOM M BOCTOYHOM HAalpaBieHUSIX MOIIHOCTb TOJILIH 3a-
METHO BO3pacTtaeT, gfocturas 828 m Ha Tenrunckom noausaTuu (ckB. 52) u 1 043 m Ha Y3enu (ckB. 113),
IIPY OJTHOBPEMEHHOM IMOBBIIICHNH TIIMHUCTOCTH Pa3pe3a, COMPOBOXKAAIONIIMCS yXyIIICHHEM KOJLIEK-
TOPCKHX CBOMCTB Tmopoj. OTCYTCTBHE OTIIOKEHHUH B pa3pe3e ycTaHOBIEHO B paiioHe CeBepo-3amaj-
Horo JXKets16as, momaneit Ilpunopoxnast, Caykynyk u bakanm.

Ha ormnoxeHusXx HIDKHETO TpHaca C pa3MbIBOM 3aJIETaeT BYJIKAHOTE€HHO-IOJIOMHTOBAs TOJIIA
(T2") cpennero Tpuaca. XapakTepHoi 0COGEHHOCTBIO TOJIIH SBJIAETCS IMPOKOE PA3BUTHE B €& COCTABE
OO0JIUTOBO-KOMKOBATBIX U OOJIUTOBO-OOJIOMOYHBIX JIOJIOMUTOB, TIEPECIaUBAIOIINXCS C TY(OTCHHBIMH
HPOCIIOSIMH, OPraHOTCHHO-IETPUTOBBIMU U MHUKPO3EPHUCTHIMU H3BecTHsIKaMu [7; 10]. O6momMo4HbIe
U3BECTHSKH U JOJOMHUTHI YEpHBIC C OypOBaTHIM OTTEHKOM, HEPaBHOMEPHO OUTyMUHO3HBIE. O0I0MOY-
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Has JacTh cocTaBisieT 50-60 %. O6momku okaTaHHOH Gopmsl, pazmep ux oT 0,05 1o 7,00 MM, peod-
nanaet pasmep 0,3-0,5 mm. Makpotpeutusst (0,5-1,2 cM) 3amogHEHB! KPEMHUCTBIM M KapOOHATHBIM
BEIECTBOM. MUKPOTPELIHHEI (0 2 MM) CTaOOBOJIHUCTHIE, YACTO 3aM0JIHEHBI OUTYMOM. OpraHoreHHO-
JETPUTOBAsk IPUMECH MIPECTABICHA EPEKPUCTAIUTH30BAHHBIMU CTBOPKAMU OCTPAKO/.

O0MMTOBO-00IOMOYHEIE JOTIOMUTHI TEMHO-CEPOTO I[BETa, HEPAaBHOMEPHO IPOIUTAHBI OUTYMOM.
Oonutel U OKaTaHHBIE 00I0MKH pazMepom 0,3—1,7 MM, npeobnanaet 3HaueHus 0,4-0,7 Mm. OONMUTHI
HMEIOT KOHIIEHTPUIECKH-CIONCTOE CTPOCHHE, PeXe — PaanaIbHO-ITyIHCThIE, YaCTO 0OBOJIAKUBAIOTCS
TOHKUMH IUIEHKaMu OuTyma. [IpHCyTCTBYIOT €IMHNYHBIE OKaTaHHBIE 00JOMKH 3G (y3HBOB, KPEMHH-
ctbIx mopon (0,2—0,7 Mm). MHOTOUNCIICHHBIE MUKPOCTUIOIUTOBBIC IIBBI BBIITOJHEHBI TIIMHUCTO-OUTY-
MHHO3HBIM BELIECTBOM.

OpraHoreHHO-A€TPUTOBBIE H3BECTHIKH OT MENKO- 1O IpyOOJETPUTOBBIX, TIHHUCTBIE, MECTAMU
OKpEMHEHHBIE, TOIOMHTH3HpOBaHHbIe. OCHOBHAs Macca CI0XKEHA KadbIUTH3HPOBAHHBIMU PAKOBU-
HaMH Inenenunon;, Gopamurudep u ractporox (10 7 MM), BOJOPOCIEBBIM JETPUTOM, H3PEIKa MEJIKO-
3epPHUCTBHIM KAIBIIUTOM U KPEMHE3EMOM.

B HIKHel TOJIOBHHE TONIIN YBEIMYUBACTCS POIb TY(OTEHHBIX ITOPOJ, OPTaHOI€HHO-JIETPUTO-
BBIX ¥ KOIIPOJIUTOBBIX M3BECTHSIKOB.

CornacHo (hayHHCTHYECKMM HaxoAKaM, BO3PacT BYJIKaHOT€HHO-OJIOMHTOBOH TONIIH, a TaKXKe
OTIMCHIBACMBIX HIDKE TPEX MOCIEAYIONINX TOJII JaTUPYETCs KaK CpeaHeTpuacoBblii [2; 4]. Ha nabmio-
JaeMoe HbIHE IUIONIaJHOE PacIpOCTpaHEHHEe TOJNIIY B 3HAUYUTENHHOH Mepe TOBIHSN MPEeABIOPCKUI
pa3MbIB: €€ OTCYTCTBHE JOKa3aHO B ceBepHOH yacTu JKeTpIOail-Y3eHbCKOH CTYIEHH U MPaKTHYCCKH
Ha Bcell Teppuropnn Kokymbaiickoit MoHOKIMHAMM. B MecTax, He 3aTpOHYTBIX Pa3MBIBOM, MOIITHOCTb
tommu T2! cocrasnser 230 M (ckB. IOxubIi XKetwibaii 4-11).

B cTpoeHHy U3BECTHAKOBO-BYJIKaHOTeHHOM Tosu (T2?) BaKHOE 3HAUEHHE IPUOOPETAIOT BYJI-
KaHOKJIACTHYECKHE TOPOBL, YePEAYIOLINECS C U3BECTHIKAMH, CPEAN KOTOPBIX BBIIEIAIOTCS KaK OO0JIH-
TOBO-KOMKOBAaTbleé M OOJHMTOBO-O00JIOMOYHBIE, TaK M OPraHOTE€HHO-AETPUTOBBIC, MONIUJIECTPUTOBEIC,
MIJTJAMOBBIE Pa3HOCTH. [10[UMHEHHYIO POIIb UTPAOT MECYAHNKH, APTHILTHTHL M JOTOMHUTHL. MOIITHOCTD
TOJIIIM B paiilOHAaX, HE 3aTPOHYTHIX Pa3MBIBOM, KoJebnetrcs ot 50 o 107 m.

Brirenexaras ByJIKaHOTEHHO-U3BeCTHAKOBast Tomma (T2%) npencrasnena B 0CHOBHOM OpraHo-
TeHHO-JICTPUTOBBIMH (CYIIECTBEHHO OCTPAKOJOBBIMH) M IINIAMOBBIMU M3BECTHSIKAMH YEPHOTO IIBETa
C IIPOCIIOSIMH, 0OOTaIIEHHBIMY BYJIKAHOTCHHBIM MaTepHanoM. B cepenune Tonmu ero copepxaHue 3a-
METHO BO3pacTaeT, B pe3yJIbTaTe Yero OHa OKa3bIBACTCS Pa3Ae/ICHHON Ha JIBE YaCTH.

OpraHoreHHO-ICTPUTOBBIE U3BECTHSIKH II0 COCTaBy OCTPAKOIOBEIE, CIIOHTOJIMTOBBIE, OCTPAKO-
JIOBO-CIIOHTOJIUTOBBIE, TTOIHACTPUTOBEIE C AETPUTOM U LEIBIMH (POPMAMH OCTPAKOJ, CIHKYJ, Xapo-
BBIX, HUTEMOJOOHBIX BomopocieBbix ¢opM [7; 10]. OTmedaeTcss MUKPOCIOUCTOCTD, 00YCIOBIICHHAS
COPTHPOBKOH OPraHOT€HHOTO MaTepHaia o pa3Mepy M COCTaBy, ciabast JOIOMHUTH3ANNS, ONTyMUHN-
3aIys, y9acTKaMH OKpEeMHEHHE.

Ty®sI KpHCTAILIO-BUTPOKIACTUIECKHUE, PEXKe MeToBble. TyQQUTH oTamyaroTes ot TypoB mpu-
Mecho (5—15 %) 10I0MUTOBBIX KOMKOB M OPIaHOT€HHOT'O JIeTPHTA.

OT npeabIopcKOro pa3MbIBa 3Ta YacTh pa3pe3a COXPAHMIIACH JINIIb B I0r0-3alaHbIX U I0KHBIX
paiionax XeToi0aii-Y3eHbCKOM CTymeHH, Tae e€ MOIHOCTh AocturaeT 300 M. Bo3pacT mopoa natupo-
BaH MHOT'OYHCIICHHBIMH (hayHHCTHYECKMMH Haxoakamu [1; 3; 5].

3aBepIaeT paspes CPEHETo TpHaca ByJIKaHOTeHHO-apruiuToBast Tomma (T2%), mpencrasnennas
HEPaBHOMEPHO TEPECIaNBAIOIIUMUCA Ty(OAPTWUINTAMH, apTMUINTAMH C DPEAKAMH MPOCIOSIMH
(0,5-2,0 M) kpHCTaIIIO- U BUTPOKIACTHIECKUX Ty(HOB, SAMHUYHBIME MTPOCIoaMu (10 1,5 M) Tydomec-
YaHWKOB U M3BECTHAKOB. [IpeobimamgaeT u€pHast okpacka mopo. B coxpaHUBIIMXCS OT pa3MbIBa paspe-
3aX MOILHOCTb TONIIM cocTaBisieT 80—-160 M.

B cocraBe TpaHCIpecCHBHO HaNIETAIOLINX OTJIOKEHHI BEPXHET0 Tpruaca BBIACISIOTCS TPU TOJIIH
(cHM3Y BBepx): Ty(QOTreHHO-TEpPPHUIe€HHAs, MECYaHHKOBO-apIHIUINTOBAsS W aprHUIMTO-IIECUaHUKOBAs
(puc. 1).

Tydorenno-teppurennas Tomma (T3') cnokeHa pasHO3EPHUCTHIME (OT CPENHE3EPHHUCTBIX
JI0 TPpyOO3epHHUCTHIX) ITECYaHNKAMH U Ty(oNecuaHnKaMH, Ty(oaaeBpoIUTaMH U Ty()oapriuTHTaMu.
B e€ ocHoBaHuu BBIIENSIETCS NTECYaHO-TPaBeNUTOBas Mauka MoutHocThio oT 20-30 10 70 M. B cocrase
KJTACTHYECKOTO MaTepHraa IIPUCYTCTBYIOT 00JOMKH MarMaTHIECKIX U METaMOP(QHUIECKHX TOpo. Xa-
paKTepHO HAIMYUE MEPEOTI0KEHHBIX MPOIYKTOB Pa3pyLICHHs HIDKEIEKAIIUX TY(POTreHHBIX MOPO,
OTJIMYAIONIUXCS CTa00i OKaTaHHOCThIO (BIUIOTH JIO OCTPOYrOJIBHBIX OOJIOMKOB) M pa3MepoM
10 2-3 cM. Beé aTo ykassiBaeT Ha Ga3asbHBII XapakTep mayky, GUKCUPYIOIIeH Havyaio HOBOTO IIMKIIA
CeMMEHTALIH.

VYauTeIBas, 4TO 3Ta MaYKa UMEET PETHOHAIBHOE PACIIPOCTPaHEHHUE, A TAKXKe CIa0yIo IMaJIeoHTO-
JIOTUYECKYIO 0XapaKTepH30BaHHOCTh 3TOH YacTH pa3pesa, Mo e€ MoJ0IIBe OBUIO MPEIOKEHO MTPOBO-
JUTH TPaHUITY MEX]y CPEITHUM M BEpXHHM OTJeIaMH TpHuaca [6; 7].
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3aneraroras BHINIE TECYAHUKOBO-apruiuuToBas tomua (T3?) XapakTepusyercst CPABHUTEIBHO
PaBHOMEPHBIM YEPElOBAaHMEM CEPhIX M TEMHO-CEPHIX IECUAHUKOB, AJEBPOJIUTOB M apTHIUIMTOB
IIpu peod1aganuu nocaegHuX. OTAUIUTENbHOI 0COOEHHOCTBIO TOIIIH SIBISIETCA OTCYTCTBHE B €€ CO-
CTaBe BYJIKaHOTEHHOTO MaTepHana. MOITHOCTh OTJIOKeHUH nocturaet 440 m.

Benuaer pa3pes BepXHEro Tpuaca apruuiuro-necyannkosas tonma (T3%). [pucyrcrue e B pas-
pe3e 1oKa3aHo JIMIIb TTocie pa3oypusanus noguatiid bakann, [Tnonepckas u Caykyayk, pacioyoeH-
HBIX B 30He cowreHeHns JKeTr10aii-Y3enbckoit crynenn u XKasrypiauHckoit nenpeccnu. E€ makcnmais-
Hasl BCKpBITasi MOITHOCTE — 286 M (ckB. [ImoHepckas 4). ITo cpaBHEHHUIO ¢ HIDKENEXaIeH TOJIIeH,
oTMevaeTcs MosABIeHNe Goliee rpyboro Marepuana ¢ npeobiajaHueM TEPPUTCHHBIX TOPOJ IICAMMHTO-
BOI pa3MepHOCTH. 311ech 00HapYKEHBI CIOPOBO-IIBUIBLIEBBIE KOMILIEKCHI, coAepskamue Disaccites gen.
sp., Chasmatosporites hians Nilss., Ch. major Nilss., Ch. apertus (Rog.) Nilss., Kyrtomisporites speci-
osus Madl., Alisporiles astig mosus (Lesch.) K1., Limbosporites lundbladeae Nilss., Ginkgolizonaletes
delicatus Orb.-Zw., Leschikisporites aduncu (Leschik) Potonje, Ovalipollis cf. pseudoalatus (Trier-
gart.) Schuurman, Zebrasporites sp. [1; 2], yka3pIBaromye Ha I103{HETPHACOBEIN BO3PACT ITOPOJ.

Takum 06pa3zoM, IpOBeIEHHBIE HCCIIEOBAaHUS TTO3BOJIMIIN BBHITIOJIHHUTH JETAIBHOE JIUTOJIOTHYE-
CKO€ pacwIeHEHHe TPHAaCOBOT0 pa3pesa ceBepHoro 6opra FOxHO-MaHTBIIITaKCKOT0 Iporunda, mpocie-
JIUTH TUIOIIAAHOE PACTIPOCTPAHEHHE BBIAEICHHBIX JTUTOJIOTHYECKHX Tomm. [lomyueHHbIe pe3yIbTaTsl
JTAIOT BO3MOXKHOCTh OCYHIECTBUTH KOPPEKTHYIO JUTOJIOTO-CTPAaTUTPA(UUECKYIO NPUBSI3KY 3aleKer
HeTH U ra3a, OTKPHITHIX Ha Pa3HBIX MOMCKOBO-PAa3BEA0YHBIX IUIOMIAAAX UCCIIETyeMOH TEPPUTOPUHL.
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KJIJACCUDPUKAIIUA U UCTOPUYECKHUE ACIHEKTBI PA3BUTUS
N IMPUMEHEHUSA METOJAOB YBEJIMYEHUS HEOGTEOTJAYU
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Annomayua. B nanHON cTaThe paccMaTpHBaeTcsl KJIACCH(UKAIUS M HUCTOPHS Pa3BUTUS U HMPHMECHEHHS
METOJIOB yBenuueHus HedTeoTnaun. [IpuBoaATCS KitodeBble COOBITHS, MOBIUSBIINE HA CTAHOBICHUE Pa3JIMYHBIX
TEXHOJIOTHi YBEIM4YCHHsI HE(TEOTJauH, a TAKXKE IPECTABICHBI PE3yJIbTAaThl HX IPHUMEHCHHS Ha Pa3InyYHbIX HedTe-
ra3oBhIX 00bekTax B Poccun u 3a pybexxom. Ha ocHOBe nposielaHHOTO MCTOPHYECKOTO aHaIN3a CIeMaHbl BEIBOIBI
00 aKTyaJIbHOCTH M IIEPCHEKTUBAX JAHHOTO criocoba pa3paboTKu MECTOPOXKICHUH HedTH U rasa.

Knrouesvie cnosa: vedth, METOABl yBenuyeHHs He(hTeOTHaun, pa3paboTKa MECTOPOXKACHHUI, TeONOTHS,
He(TerasoBoe Jeno

Jna yumuposanun: Ceprees A. O., bapmun A. H. Knaccudukauust 1 ucTopuueckue acnekTbl pa3BUTHUS
1 OIPUMEHEHHsI METOIOB yBelnnueHus Hereornaun // I'eonorus, reorpadus u riobansHas sneprust. 2023. Ne 2 (89).
C. 46-52. https://doi.org/10.54398/20776322_2023_2_46.

CLASSIFICATION AND HISTORICAL ASPECTS OF THE DEVELOPMENT
AND APPLICATION OF ENHANCED OIL RECOVERY METHODS
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Abstract. In this article examines the classification and history of the development and application of
enhanced oil recovery methods. The paper is presented the key events that influenced the formation of various
technologies for increasing oil recovery, as well as the results of their application at various oil and gas facilities in
Russia and abroad. Based on the historical analysis, conclusions are drawn about the relevance and prospects of this
method of developing oil and gas fields.
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B macrosimee Bpems pa3IMYaloT MHOXKECTBO KJIACCH(HKAIMIT METOMOB yBENHUYECHUS HE(TeOT-
naun (MYH). Hike paccMOTpeHb! KilacCUuecKie BapuaHThl pazaeneHuit MYH.

B 3aBucuMocTH 0T 3akaunBaeMoro BemectBa MYH moapasaensrores cienyronmm oopasom [6]:

1. TI'maponuHampyeckue MeTobI yBenuueHus HedreoTaaun. K HUM OTHOCAT, Kak IPaBUIIO, H3-
MEHEeHHe Te4eHHs1 (QUIIBTPALOHHBIX OTOKOB (IepepacnpeeieHne JINHAI ToKa), BHEAPEHUE B IIPO-
1iecc pa3pabOTKH OCTATOYHBIX HETIPOIPEHNPOBAHHBIX 3al1acOB YTIIEBOJIOPOIOB, HECTAIIMOHAPHOE, HITN
TaKk Ha3blBaeMOE€ IUKIMYECKOe, 3aBOAHECHHE, (OPCHPOBAHHBIN OTOOP JKMIKOCTH, BBHIPABHUBAHHE
(poHTa HaTHETAeMBIX BOA, OaphepHOE 3aBOIHEHHE, CTYIIEHYATO-TePMAIbHOE 3aBOJHEHHE H JIp.

2. ®muko-xumndeckne MYH. JlanHast pa3HOBHAHOCTE XapaKTepU3yeTcsl BRITECHEHHEM HeTH
3a cuéT (PM3MKO-XMMHUYECKOTO PearnpoBaHus MPU HarHETaHUH BOJHBIX pacTBopoB ITAB, momimepos,
Pa3IMYHBIX IEHHBIX KOMILUIEKCOB, LIeJI04Yel, MULIETUIIPHBIX KOMIIO3UTOB U JIp.

3. T'a3oBble MeToabl. OHM OCYLIECTBIIAIOTCS MYTEM HArHETaHUS B IUIACT JABYOKHCH YIiepoja,
Pa3IUYHBIX COCTABOB YIIIEBOAOPOIHBIX Ta30B, a30Ta, HIMOBBIX I'a30B U Jp.

4. Tennossle MeToabl. K TaHHOMY THITY OTHOCSTCS TaKHe TEXHOJIOTHH, KaK MapoTEIIOBOE BO3-
JIeWCTBUE Ha IUIACT, BHYTPHUILUIACTOBOE TOPEHHE, BHITECHEHHE HE(TH ropsdeil BOJOH, maponuKIInde-
cKre 00paOOTKH CKBaXKHH H JP.

© Ceprees A. O., bapmun A. H., 2023.
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5. BomnHosble MeToabl. OHH OCHOBaHBI HA BUOPOCEHCMHYECKOM, 3IEKTPOMATHUTHOM MM aKy-
CTUYECKOM IPHHIIUIE ASHCTBHS.

6. MuxkpoOunonorudeckue Meronsl. K HUM OTHOCHTCS 3akauka yIIIEBOJOPOAOOKHCIISIONINX
OaxTepuil, OpOIUIBLHBIX MUKPOOPTAaHU3MOB U T. 1.

7. KomOuumpoBaHHbIe MeTobl. OHH MOpa3yMeBaloT IPUMEHEHHE HEKOTOPBIX METOIOB COB-
MECTHO IJISI HOJTydeHHsT MaKCHMaJIBHOTO 3 (peKTa.

Mo Bumy Bo3netictBus Ha tacT MY H nozpasaensoTest Ha TEXHOIOTHH, BIUSIOIINE Ha K03 hu-
IIUEHT BBITECHEHMS WM KO3 (QUIMEHT OXBaTa.

Heo6X011MM0O OTMETHTbD, YTO MHOTHE CIICIUAIUCTBI BBIACIAIOT TaKkkKe (pU3NYECKUE METO/IBI YBe-
JYeHUs HeTeoTaauH (THAPABIMYECKUI pa3phlB IIacTa, TOPU3OHTAIBHBIC CKBAXKUHBI U 1Ip.). O1HAKO
ABTOP CYMTAET, YTO NMPHUYMCIATH JAHHBIC TEXHOJOIMH K METOAAM YBEIMYCHUS HE(TEOTAauH HEKop-
PEKTHO, T. K. 3Q()EKTUBHOCTb PU3MIECKUX METOIOB PEATH3YETCs 3a CUET eCTECTBEHHOI SHEPrHH IuIa-
CTa, ¥ OHH OYEHb PEJIKO YBEINYUBAIOT KOG OUIMEHT H3BIeUeHHsI HeTH (BPEMEHHO MOBBIIIAIOT TEKY-
muil ypoBeHb N00bIuM). VicTopusi pasBHTHS W INIPUMEHEHHS METOIOB YBEIWYCHUS HE(PTEOTHauH
kak B Poccum, Tak 1 3a pyOesxoM HalpsiMyro B3aMOCBsI3aHa ¢ kiaccudukanueir MYH, T. k. kaxsrit
METOJ] Pa3BUBAJICS IT0-CBOEMY.

Heo0xoauMocTs co3maHusl HayYHO-OOOCHOBAHHON CHCTEMBI DPa3pabOTKH MECTOPOKIACHUI
He(DTH ¥ ra3a MOSBUIIACH B CBSI3U C OTKPBITHEM KPYIMHBIX MECTOPOXKICHHN yrlIeBOAOPOAOB B Bomnro-
YpaneckoMm paiione B Havane 1940-x rr. Akagemuk A. I1. Kpbutos paspabotan ocobyro cucreMy pas-
PpabOTKH MECTOPO’KACHHUI, OCHOBAaHHYIO HA OTHOCHUTENFHO PEAKOH CEeTKe CKBAXKHH C IPUMEHEHHEM HC-
KyCCTBEHHOT'O 3aBOJHEHUS JUIS MOJJIEP>KaHuUsl TIIACTOBOTO JaBJICHUs. Takol MPUHIUII CTal OCHOBOH
BTOPUYHBIX THIPOIMHAMHYECKHX METOJOB YBEIMYEHHS HedTeOoTIadu IUIacTOB. Pa3BHTHE NaHHOTO
HAaIpaBJICHUs BKIIOYAIO B ceOs 1Ba acHeKTa: UCIONb30BaHUE PA3HOOOPa3HBIX MOAENCH 3aBOJHEHUS
u ceTok ckBaxuH. B CCCP ocHOBHOH ymop Juts HOJTy4eHHs JOTOIHUTEIBHOH Jo0OBYN HeTH eaiiy
HMEHHO Ha 3aBojHeHue [1].

B 1942 r. 'ocynapcTBEeHHBIM KOMHTETOM O0OPOHBI OBLTO pa3paboTaHO MOCTaHOBJICHUE, BKIIIO-
qaroree B ceds TpeOoBaHUE O Pa3BUTHH HE(TEra30BOro Komiuiekca (pa3paboTka HHANBUAYAIEHOTO
TEXHOJIOTHYECKOTO peXUMa padoThl ckBakuH, mnpumeneHne CKO, TopmeaupoBaHHe CKBaKHH).
B Te Bpemena HUM cTpaHb! akTHBHO M3y4aid yBeJIHMYeHHE JOOBIMH He(TH 3a CYET MOIeprKaHus TU1a-
CTOBOTO JIaBJICHHE 3aBOJHEHHEM. TakuM 00pa3oM, OBUIO MOJI0KEHO Ha4aIo0 BTOPHYHBIM METO/IaM yBe-
JIUYeHHs He(TeoTaAaun.

I'naponunamMnyeckue METOABI

Iepuon ¢ 1948 mo 1980 r. xapakTepu30Bajcs CTPEMUTEIBHBIM H3Y4YEHHEM U IPUMEHEHUEM TH/I-
POAMHAMHUYIECKHX METO/OB yBEINUCHNS HeTeoTAaul. Takxke HaYaaM IPHUMEHSATh TEPMOMETPHI H Jie-
OuTOMepHI A1l KOHTPOJIA HaJ pa3paboTkoit Mectopoxneruit. Tak, Harpumep, B 1948 1. Ha Tyiima3uH-
CKOM MECTOPOK/ICHUH BIIEPBBIC TIOJTHOMACIITAOHO OBUTH MCIOIB30BaHbI PA3INIHBIE METO/IBI 3aBOTHE-
HUA. CTOUT OTMETUTH BBICOKYIO SKOHOMHYECKYIO PEHTa0eIbHOCTh JAHHBIX MPOEKTOB, IPUMEHEHHUE
pa3IUYHBIX TEXHOJIOTWI 3aBOJHEHMs MO3BOJLSUIO YBENMYUTh KOA(PUIMEHT wu3BIeYeHHs HedTH
B J1Ba pa3a. Takoii ycriex 060cHOBaI HEOOXOJUMOCTh HCIIOIb30BAHMS JaHHBIX METO/IOB Ha IPYTHX Me-
cropoxxaenusix CCCP.

OpiHO# M3 NEePBBIX TEXHOIOTHH THIPOJUHAMUYECKUX METOI0B YBEINYEHHsI He(TEOTAauN SIBIIS-
eTcsl HeCTalMOHAPHOE IIMKJINYECKOe 3aBOAHEeHHE. BriepBrie mpeamnonoxenue 06 3GpdeKTHBHOCTH JaH-
HOU TEXHOJIOTHH OBLIO 03By4eHO B Hawaje 1960-X rT., a IpOMBIIUICHHOE TPUMEHEHNE TIPHXOIUTCS
Ha 1964 r. Torma Ha ['yOKHHCKOM MECTOPOKICHUH JaHHBI METOJ MOKa3al OTIMYHBIE Pe3yJIbTaThl,
3a CU€T Yero CTPEeMHTENFHO pacrpocTpanmics mo apyruMm obbekram CCCP. B nauame 1970-x rr.
JAHHYIO TEXHOJIOTHIO CTaJI NMPUMEHATh Ha HEQTSHBIX MeCcTOpoXkIeHHsX 3anmaguoi Cubupu (Ycrb-
bansixckoe, 3ananHo-Cypryrckoe 1 p.). B HacTosIee BpeMs HecTalMOHAPHOE [IUKINYECKOE 3aBOJI-
HEHHe aKTHBHO IPHMEHseTCsl Ha HeQTSIHBIX MecToposkaeHnsx Tatapcrana, 3anagnoir Cubupwu, bam-
KOPTOCTaHa.

Pa3BuTHE HECTaIMOHAPHOTO 3aBOIHEHMS TakKe OBIIO U 32 pyOexoM. BEICOKYIO 3 QeKTHBHOCTH
JaHHas TexHosorws runapoauHammdecknx MYH mokasama B CIHA (Mecroposkaenme Spraberry).
B I'epmannm HecTarmoHapHOE 3aBOTHEHHE TAKXKE ITOKA3AJI0 XOPOIIYIO TOMOTHUTEIBHYIO TOOBITY (Me-
cropoxxaenue Rheinkenhagen).

JlanpHelIe SKCrepuMeHTaIbHbIE NCCIIEA0BaHMs MMOKa3auk 3()(GEKTHBHOCTh TEXHOIOTHH He-
CTAallMOHAPHOI'0 HUKIMYECKOTO 3aBOJHCHHA TPAKTUYECKU B HE3aBUCHMMOCTU OT IUIACTOBBIX
YCIIOBHH MECTOPOXK/ICHUs! (SANHCTBEHHOE YCIOBHE — 3TO BO3MOXKHOCTh NPUMEHEHHsSI CTaHIapTHOTO
3aBOJTHEHHS ).
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Puszuxo-xumuyeckne MYH

DU3MKO-XUMHUYECKUE METO/IbI YBEIHUCHUSI HE(PTEOTAAUU B pa3Hble MEPUOBI BPEMEHH HCIIONb-
3oBasuch B Poccun, CLIA, KHP, Kanane, ®pannun, bpasunun, Uaanu. Kpusuc B 1986 r., npuseammit
K NMaJICHHIO [IeH Ha He()Th CYIIECTBEHHO MOBIMAI Ha Pa3BUTHE M NPHMEHEHHE NAaHHBIX TEXHOJIOTHH.
OT0 00BSICHSIETCS BRICOKOI CTOMMOCTBIO HEOOXOIMMBIX XUMUYECKUX PEareHTOB.

B nmocneHee BpeMst 0THUM U3 JINIEPOB IPHUMEHEHNS (PH3UKO-XUMHIECKIX METO/IOB YBEINICHHUS
HedTeoTaun — MOJIMMEpHOTOo 3aBoHeHNsT — sBiseTcst Kurail. Hampumep, BHeApeHUE TEXHOIOTHI
TIOJIMMEPHOTO 3aBOAHEHUsI Ha MecTopoxaeHusx Daqing m Shengli mo3Bonmro momyunts 14 mMiuH T
He(Tu 3a rox (B nepesone Ha KUH — 0,14 %). Kpynueiimuee mectopoxaenue Hedtu Daqing Obu1o
OTKpBITO B 1959 1. OHO oTiindaeTcss mpoOIEMHBIM I'€0JIOTHYECKUM CTPOEHHEM 3a CUET BBICOKOH CTe-
TIEHU HEOJHOPOHOCTH KOJUIEKTOpOoB. IImacToBast HedTh OTHOCHTCS K He(hTH cpefHel BI3KOCTH, a Boja
CYNTAEeTCsl HU3KOMHHEPAIM30BaHHOH, TeMiepaTypa miacta okono 110° C. B nmepuoz ¢ 1972 mo 1987 1.
OBUIO OCYIIECTBJICHO HECKOJBKO IPOOHBIX MCHBITAaHHH, KOTOPHIE MOKA3aJHM JOCTaTOYHO HEyHauHbBIe
pe3yabTaThl (MPUPOCT KodhdunmeHTa n3BiedeHus Hedgtu MeHee ueM 5 %). B 1992 r. 6putn ipoBeICHBL
JIOTIOJTHUTEIIbHBIE NCCIIENOBAHMS, a BHEIPEHNE MPOJIOJDKIIIOCH ellé Ha YETHIPEX MPOOHBIX 00BEKTax
BBIIIIEYKa3aHHOr0 MecTopoxaeHus. B pesynsrare KMH yBenmuuics na 12—-14 %. Takoli ycriex 3Ha4u-
TEJNBbHO MOBJIUST Ha PaCIPOCTPaHEHUE OIUMEPHOTO 3aBoAHEHHS. Tak, B 1997 r. 0HO HCTIONB30BATIOCH
Ha BceM MecTopokaeHun. B 2005 r. B pa3pabotke 6b110 nopsaka 30 nmpoektos (2 500 HarHeTaTeMbHBIX
u 3 000 no6OpIBaronMx ckBaXkuH). B HacTosmee BpeMs Ha MecTopoxaeHnd Daqing npumMeHsroTcs 60-
Jiee COBPEMEHHBIEC TEXHOJOTHU (pu3nko-xuMudecknx MYH, a IMEHHO COJeCTOHKIE BBICOKOMOJIEKY-
JSIpHBIE MOJUMEPHl C HCIOJb30BaHHEM a0COpOMPOBAHHBIX pEareHTOB. TakuM 00pa3oM, HCXOAS
U3 YCIIEITHOTO MCIIOIb30BaHuUs NomMepHoro 3aBogHeHus B KHP, MoxxHO caenaThb BBIBOA, YTO HaHHAs
TEXHOJIOTHS OYeHb 3 dekTHBHA Ha MO3HEH cTaauu pa3padotku (mpupoct KUH mo 10 %) [3].

B CCCP nepable ucnibITaHUs (PU3NKO-XUMUYECKAX METOJIOB IIPUXOAATCSA Ha Hadano 1970-x rr.
B 1o Bpems npumenenue [TAB 65110 1OCTaTOYHO OrpaHUYIEHO, B CBSI3U C BBICOKOI CTOMMOCTBIO U O€e1-
HBIM Pa3HOO0pa3ueM MOAXOSIINX peareHToB. CTOUT OTMETHTH, YTO PAaHBIIIE HCIOIB30BAIN HOHOTCH-
Hele [1AB (HedTaHBIC Cynb()OHATHI), MPUMEHEHHE KOTOPHIX TaKkKe OBUIO OTpaHUYEHO U3-3a HeOJaro-
MPUATHON COBMECTUMOCTH MHHEpAIM30BAaHHON 3aKauMBaeMOW M IJIACTOBOM BOJbL. B CBsI3u ¢ 3TUM
OBUIO MPEMJIOKEHO MCHONB30BaTh HEHMOHOTeHHbIE [IAB (HEOHONBI, OKCIITHIMPOBAHHBIC BBHICIINE
cruptsl 1 ap.). [IAB npumenstores B Tatapcrane ¢ 1971 r., r1e OHM IOKa3aIn JOCTaTOYHO BBICOKYIO
s¢dextuBHOCTE (47,5 T HedTH Ha 1 T [TAB) [7].

3HAUUTENBHBI BKJIAA B pa3BUTHE (M3MKO-XHMHYECKHX METOIOB YBEIWYEHHs HedTeoTnadun
B Poccun Baéc MHcTuTyT Xxumuu Hedpt CO PAH, KOTOPBIA peannsyer HaydHbIE SKCIIEPIMEHTHI B Te-
yenue nocneannx 40 set. [To pe3ynaprataM JaHHBIX 3KCHEPUMEHTOB OBUTH CO3IaHbI yHUKATBHBIE IPO-
MBIIIUICHHBIE TEXHOIOTHH IUIst TIOBEIIIeHHs HereoTaaun. Paspaborana cucrema mpUMeHEHHS SHEPTHN
TUIacTa JUIsl TeHepaIiy He(h TeBBITECHSIONMIET0 PeareHTa HeMoCPEACTBEHHO B INIACTOBBIX ycnoBusx. Ot-
JIETBHO CTOUT YHOMSIHYTh Pa3BUTHE TeNIb-TEXHOJIOTHH, TTOMOXNTENFHO BIHAIOMIX Ha Kod(durment
oxBara racta.OHU MIMPOKO HCIIOIB3YIOTCSI HAa MECTOPOXKACHUAX 3anagHoit Cuoupm.

I'azoBbie MYH

[epBoe ynomuHaHue 0 BO3MOKHOCTH 3akaunBanus CO2 11 yBenHueHUs KO3 HIIHeHTa H3BIIC-
yeHus Hedru martupyercst 1932-m r. B CIIA. DddextuBHOCTh ObUIA TOKa3aHa IKCHEPHMEHTAMHU
Ha KepHOBOM MaTepHaje He(TeCoAep KaIero IecuaHnKa.

JIngepom no 3axauke CO2 B mupe sBisercst CILA: mopsiaka 65 % mo0srau HEGTH IPU TOMOIIH
JTAaHHOI TEeXHOJIOTUH MPUXOAMTCSA HAa aMEPHKAHCKHE MECTOPOXKACHHSA. JTO OOBSICHSIETCS JIETKOH J10-
ctynHOCTEI0 CO2 I7Ist HATHETAaHHS B TUIACT 3a CUET KPYMHBIX MECTOPOKACHUH YTIIEKNUCIIOTO ra3a.

B Poccuu ke NUIOTHBIM NPOMBIIIIEHHBIH SKCIEPUMEHT 110 HarHETaHUIO JUOKCHIA YIiIepoaa
Ob11 pon3BenéH Ha TyilimMasuHCKOM MecTopoxaeHuH B 1967 r. CTOMT OTMETHUTH, YTO IKCHEPHMEH-
TAJIBHBIN TPOEKT BKIIFOYAJ B ce0sl BCETo JIMIIb TPU CKBAXXUHEI (1 HarHeratenbHYI0 U 2 100BIBaIOIINE).
B pe3ynbrate BHeJpEHUs JTaHHOTO T'a30BOTO METO/a yBeNIUUeHHs1 HeTeoTnauu, o nojacuéram bam-
HUITNHedTH, Op110 10OBITO TIOpsiaKa 27 ThIC. T HePTH (6 T Ha 1 T HATHETAEMOTO Ta3a).

T"a30BbIe MeTOABI yBemMUIEeHNUS HE(YTEOTJaTH, OCHOBAHHBIE Ha 3aKauKe a30Ta HaYaly IPUMEHSTh
¢ 1970-x rr. [IpuMepoM yCIEenTHOro HCTIOIb30BaHHS TEXHOJIOTHH 110 HATHETaHHIO N2 SIBISTIOTCS MECTO-
poxpaenus Little Escambia Creek (CILIA) u Cantarell (Mekcuka). JlaHHast TEXHOJIOTHS OTJIMYAETCS BBI-
COKMMH KaITuTaJIbHBIMU U3ACPIKKAMHU, UTO CYIIECCTBEHHO ITOBJIUAJIO Ha eé Pa3sBUTUE U IPUMECHCHUE.

Bozxora3oBoe Bo3aeliCTBUE TaKKe TIOKA3aJI0 BHICOKYIO 2 heKTHBHOCTE. BriepBhie B kauecTBe Me-
TOJa yBENUUSHHUs] HeTeoTnaul OHO ObUIO MpHMeHeHo Ha MecTopoxkaeHuu North Pembina B Kanane.
B Poccun 1aHHYI0 TEXHONOTHIO PeaIn30BbIBAIOT nopsaka 50 jer.
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PazBuTue u mpHMeHEHHE Ta30BbIX METOOB YBEIMYEHHS HE(PTEOTHauH HANPSMYIO 3aBHCHT
OT GJIM30CTH UCTOYHUKA 3aKaYNBAEMOT'0 areHTa ¥ CaMOr0 MECTOPOXKAEHHUS. ABTOP CUMTAET, YTO MOIMY-
JSIPHOCTB TEXHOJIOTUH M0 3akauke CO2 MOXKET CYIECTBEHHO BO3PACTH B CBSI3U CO CIOXKHOI KIUMaTH-
yeckoil cutyanmeit B mupe. [lpu panuoHanbHO# pa3paboTke MecTopokaeHHi ¢ npumeHeHneM CO:
MO’KHO 3HAYHTEIHHO YMEHBIINTh HHTEHCHBHOCTE BEIOPOCOB YIJIEKUCIIOTO Ta3a IMpu J00bIde He(TH.

Temiossie MYH

TerutoBble, WM TEPMUYECKHE, METOABI YBEIHICHU HE(YTEOTAAUN 3aCIIy)KEHHO CUUTAIOTCS Ca-
MBIMH TTOITYJIIPHBIMH CIIOCOOaMH ITOTYYEeHUsI JOTIOIHATENFHOH To0OBMH He)TH BO BCEM MHUpE, UM II0-
CBSILIEHO OTPOMHOE 4Hciao padot. IlepBble MpoeKTHBIE pa3pabOTKU TEIUIOBOTO BO3IACUCTBHS OBLTH
npeanoxensl A. b. Illefitamanom u K. K. [lybpoBaem B Hagane 1930-x rr. [4].

OnHOW M3 MOMYNAPHBIX TEXHOJIOTHIl TEIUIOBBIX METONOB yBelanueHus HepreoTnaun B Poccun
SIBIISIETCS] LUKINYecKasi 00paboTKa mapoM Mpu3a00iHOM 30HBI JOOBIBAIOIINX CKBaKUH. Tak, MHOXe-
CTBO TaKWX Bo3jeHcTBHi (Ooee 50 06paboTOK B ToJ1) OBUIO MPOBEIEHO Ha KapOOHATHOM KOJUIEKTOPE
VYcurckoro mectopoxaeHni. HedrsaHas 3anexs oTandaeTcs aHOMaIbHO BEICOKOM BSI3BKOCTBIO HE(TH.

JlpyTy1o IepCIeKTUBHYIO TEXHOJIOTHIO TEIUIOBEIX METOJIOB yBEJIMUCHUS HE(YTEOTAAUH — BHYT-
puIutacToBoe ropeHre — Havyaian npumeHsaTs ¢ 1967 1. B CCCP (mecropoknennst [TainoBa 'opa
u Cxoxnnna). OCHOBBIBAsICH Ha PE3yNbTaTax MCIOIb30BAHUS TEXHOJIOTMH BHYTPHILIACTOBOTO rope-
HUSA, OBUTH CZIeNTaHBI BBIBOABI, JOKA3BIBAIOIINE CYIIECTBOBAHNE U NIEPEMEIIEHHe 09ara TOpeHHs B IjIa-
CTe, B 30HE KOTOPOT0 OTMEYAeTCs OKUCIUTEIbHO-BOCCTAHOBUTENbHAS PEAKIIHsL.

I'oBopst 0 pa3BUTHHU TEINIOBBIX METOJOB yBENIWYEHHs He(YTEOTTauH, HEOOXOAUMO YHOMSHYThH
X HCTOPHIO TNpHUMeHeHHs B BeHecyane, rocynapcTBe, HMEIOIIMM KpPYIHEWIIHE 3amachl TsKé-
noit HepTr. B 1956 r. TaM Havanuch nepBbIe Ta0OpaTOPHEBIE HCCIEJOBAaHNE, CBI3aHHbBIE C BEITECHE-
HHeM HedTH mapoM. Torna 3a cY€T NPOMBINUICHHBIX HMCHBITAaHUH OBUTH IOJy4YEeHBI CIEAyIOIIne
BO3MOXHOCTH [5]:

1) nHarseranme 0co0OTr0 paJiMOAKTHBHOTO COCTABa, MO3BOJIIIONIETO OMPENSIUTh HEOOX0IUMOE
HaIpaBJICHUE TEIUIOBOTO TTOTOKA;

2) mepepaboTKa ra3a ¢ BBHICOKHM COJACPKAHHUEM CEPBI, MO3BOJIIOMIAS CYHIECTBEHHO CHU3UTH
YPOBEHB 3arps3HEHUS OKPYKaIOMIeH Cpeibl;

3) KOHTpOJIb U PEryJIUpOBAHUE TapaMETPOB KauecTBa 1apa;

4) ompenenenue Macmrada TenI0Boro GppoHTa.

Boanossie MYH

Pa3BuTHe BOJHOBBIX METONOB yBENMUYCHHUS HeTeoTHaum MPUXOAUTCS Ha Havyaino 1960-x rr.
M3yuenne BOMHOBBIX Bo3neiicTBuil mpoBoamnock B mHCTHTYyTax PAH, HIIO «Coro3Hedreornaua,
BHUWHeDTS.

Wneomorom MeTona BRICOKUX MTHOBEHHBIX Aenpeccuii Ob11 @. C. AGmynHH, KOTOPHIN pa3pado-
TaJl METOJHMKY U YCTPOHCTBO IS CO3/IaHUN HEOOXOIUMBIX MaBlieHUH. Takke OH MpeioKuI 060pyI0-
BaTh CKBXHHY MTAKEPOM JUISl MOTYyUESHUs HyJIEBOTO JaBICHHS B 3aTPyOHOM IMPOCTPAHCTBE U yCTAHO-
BUTH TIEPEIyCKHOU KJIaraH Ha 3a00€ CKB)KHHBI, YTO MO3BOJISUIO OBICTPO CBS3BIBATBH €r0 C OKOJIOCKBA-
JKUHHOM 30HOM. Heckosbko mozxke, K. C. ®aznyrnuHoB u P. P. Myxamertranues pa3paboTaiu ycTpoii-
CTBO M METOJHKY, MO3BOJIIONIYIO OCYIIUTH 3aTpyOHOE MPOCTPAHCTBO INpPH IMOMOIIM TIyOMHHOTO
Hacoca. OJJHaKo Takasi TEXHOJIOTHs HE HalllIa IPaKTHYECKOH pealn3anuH, T. K. yCTaHOBKA MaKepa Cy-
MIECTBEHHO YCIIOXKHSIA MEXaHI3UPOBAHHYIO HKCILTYaTAI[HIO MECTOPOXKICHHH.

[o ouenkam yuénsix PI'YHI umenn U. M. ['yOkunHa, Hanbomnee akTyadbHBIMA METOAaMH yBe-
nudeHns HeTeoThaaun SBISAIOTCA AKYCTHUECKHE BO3ACHCTBHSA Ha NMpH3a00WHYIO 30HY CKBAXKHHBI.
Ilon pyxoBoncrBom cnenmanuctoB M. JI. Cyprydesa, O. JI. Ky3znenosa u J. I'. CuMkuHa OBLT ITpoBe-
JEH CYLIECTBEHHBIH 00BEM TEOPETHYECKHX W NMPAKTHYECKUX HMCCICIOBAHUN BIUSHUS aKyCTHYECKHX
BO3JICUCTBUIA Ha MapamMeTpsl KosuiekTopa. OHM IPUMEHUITH TeHepaTop MOCTYIATEIbHBIX CHHYCOU/1AITb-
HBIX KoyiebaHui (yactoTa 25 kI'I1) U NPUIIUIN K BBIBOJY, YTO KOMIUIEKCHOE BO3JEHCTBHE TeIlIa U aKy-
CTHYECKHX BOJIH Ha KOJIbMAaTHPOBAHHBIHN IUIACT (3arps3HEHHBIN MapaduHOM M IIMHSIHBIMH YaCTHLIAMH)
MO3BOJISIET BOCCTAHOBHUTH MPOHUIAEMOCTH 10 35—50 % OTHOCHTETbHO HAYaNbHOM.

Hamaus ocTymna K HICTOYHHKY SHEPTHH 3a4acTyl0 UMeeT KIIF0UeBOE 3HAUCHUE ITPH IPIMEHEHUN
METOJIOB yBEJIMUCHUSI He(TEOTAAUN. BOIHOBBIE TEXHONOTHMH — HE HCKIIOYEHHE, HAMHOTO MpOIIE,
€CIIM HICTOYHHK BOJIH pacroJiaraercs Ha mosepxHocTu. Tak, A. I1. Kuuurun pa3paboran MmeToanky uc-
T0JIb30BaHHUS MMITYJILCHO-BOJIHOBOTO TpaHc(opmaropa. Y CTpoilcTBO MOHTHPOBAJIOCH HA YCThE CKBa-
’KHUH, BOJIHBI (OPMHMPOBAIMCH 32 CYET MOIMNEPEMEHHOTO0 M3MEHEHHs MOTOoKa JKuIkocTdu. OmgHako
IpH TPOMBIIIJICHHOM HCIBITAHUM JaHHbIE TEXHOJOTMH HE IOKa3ajid BBICOKOW 3ddexTrBHOCTH,
T. K. K IPOAYKTUBHOMY TOPH30HTY TOCTymnajo He 6osnee 1 % sHepruu, co3aaBaeMoil HCIOIb3yeMbIMH
YCTpOHUCTBAaMHU HA NMTOBEPXHOCTH.
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PaznuuHble BapuaHThl 30JJ0THUKOBBIX BUOpaTopoB ObuH cipoekTipoBansl MUHI™ uM. ['yOkuna
(T'B3-108), TarHUITWHedTs (3I11T), CeB-KasHUIINHedTs (BI'-1), BHUMUBT (VIII'-88). Hanpumep,
Oyarozapsi MPUMEHEHHIO THAPOYIAPHUKOB 30JI0THUKOBOTO Kiacca I'B3-108 mpomyKTUBHOCTH CKBa-
KHUH yBennauBaiack 10 50 %.

Muxpoouonorunyeckue MYH

OtevecTBEHHAs UCTOPHS MUKPOOHOJIOTHYECKHX METOIOB YBEIHUEHHSI He(hTEOTAAuN Hadaaach
B 1954 r. Ha [IpuBOIDKCKOM MecTopoxaeHNH HeTu. Toraa OsUI0 IPOBEICHO EPBOE IPOMBIIUICHHOE
npuMeHeHne OakTepuii Ha ckBakHHaX. OJHAKO 3KCHEPHMEHT MPOBAIMICS: BMECTO YBEIWYEHHS J10-
MOJIHUTENIBHON JTOOBIYM HE(GTH H3 CKBOXHHBI OBUIM IOJNYYEHBI CEPOBOJOPOA U MEpKalTaHBL
JInms criyers 6onee 20 net goObIBarolIye IPEANPUATH CHOBAa HaYalll pa3padaTeiBaTh MUKPOOHOJIO-
I'MYECKHE METO/Ibl YBEINUCHHS HETEOTAAuH.

B cepenune npouutoro cronerus B MucTuTyTe MUKpOoOuonoruu PAH u3ydanu Mukpoobuosuoru-
YeCKHi cocTaB HEeTSIHBIX MECTOPOXKACHHH. B X016 MHOTOJIETHIX HCCIIEOBaHUH CTAJIO MOHATHO, Ka-
KHe IITaMMBI OakTepuii 0ONTAIOT B INIACTOBOI cpele M YeM BO3MOXKHO KOHTPOJIMPOBATh UX UHCIICH-
HOCTB U paclpocTpaHeHue. B To BpeMs akTyallbHOCTh TaKUX HCCIEIO0BaHMH OblTa 000CHOBaHA BBICO-
KO KOppo3meil keNe3HBIX TpyO M HHU3KMM KadecTBOM I0ObIBaeMOH mpoxaykiuu. Brociencrsuu,
IIPY U3Y9EHHH IPOIiecca MOIYIeHUS CEPOBOIOPOA IPH PearnpoOBaHUH CyIb(aTpeIyIUPyIOMNX MUK-
POOPTraHU3MOB U Cynb(}haTOB, IPUIIUIM K BApUAHTY C IPIMEHEHUEM OaKTepHid 1711 00pa30BaHuUs 0COOBIX
BEIECTB, KOTOPHIE IIOMOT AN BHITECHEHUIO HE(TH.

T'mnoTesa nprMeHEeHUss MEKPOOPTaHU3MOB AJIsI BRITECHEHHS He(TH U3 IIacTa BIEPBHIE 3a pyOe-
oM Obu1a chopmupoBana B 1926 r. cnenmanmucrom J. W. Beckman, a taGopaTopHbie HCTIBITAHHS MHK-
poOHOTIOTMYECKUX METONOB YyBennueHHs HedreoTnauum Brepsble mpoBén y4uénelii C. E. ZoBell.
OH CMOT OIIPe/IeNTUTE COCTABHI CYNIb(aTOBOCCTAHABINBAIOIINX MUKPOOPTaHU3MOB U3 IUTACTOBOH BOJIBI
MECTOPOKICHUS U 000CHOBAT 3P PEKTUBHOCTE OT 00pabOTKH He()TEHACHIIICHHBIX TOPOJ 3a CUET Oak-
TEpUAILHOTO BO3JIEHCTBUS.

B XXI B. oTMe"aeTcs pocT akTHBHOCTH IO UCCIIEAOBAHUIO MUKPOOHOIOTHYECKUX METOIOB yBe-
nmmueHns: Hegreotnaun. Tak, Hanpumep, B CIIIA nccnenoBanu BO3MOXHOCTh W3BJICUCHHUS OUTYMOB
TP TIOMOIIIY MHKPOOPTaHU3MOB, 1a00paTOPHBIE UCCIIeI0BAHNUS TIOATBEPAMIN 3TO, HO P ONpeaeneH-
HBIX YCJIOBUSX (KpUTEPUH IPUMEHUMOCTH).

B XXI B. BbICOKYIO 3()(h)eKTUBHOCTH IMOKa3aJl MUKPOOHOJIIOTHIECKHH METO/I yBEJIMUEeHUsI Hede-
otnaun B IOxHoN Kammdopuun. Tam npuMeHHIN aBTOXTOHHBIE OAaKTepHH, 3a CYET YETO IOIYUHIIN
JTOTIONTHUTENLHYIO 10Oy B 60 OGappeneli B CyTKH MO OJTHON CKBa)XHHE.

MukpoOnoIoruueckue METOAbl YBEMHUYECHUs He(YTEOTAadH IPOJODKAIOT COBEPIICHCTBO-
BaThCS 110 BeceMy Mupy. OHHM OTIHUArOTCS JTETKOH peann3anuell, HU3KUMHU KaluTalbHBIMU 3aTpaTaMu
1 6e30IaCHOCTHIO AT OKPY’KAOIIEH CPemBbL.

Takum 00pa3oM, MPOAHANTU3NPOBAB HCTOPHIO PA3BUTHSA WM MPUMEHEHHS METOIOB YBEIHUICHHS
HedreoTaaun B Poccun 1 3a pyOeskom, MOSKHO CAENATh CIEAYIONINE BEIBOJIBI:

1. Meroxasl yBenmuueHus He()TEOTAAa4YM NPOAODKAT OBITH BaKHEHIIEH 4yacThio pa3pabOTKU
U IKCIUTyaTallid MECTOPOXKACHUII 1O BCEMY MHpPY, T. K. MO3BOJSIOT W3BJIEYb OCTATOYHBIE 3a-
nacel He()TH.

2. Pa3BuTHe 1 IpUMEHEHNE KOHKPETHBIX METOJIOB YBEINYEHHS HepTeOTIauu B KaXKI01 CTpaHe
3aBUCHT OT MHOKECTBA Pa3IMIHBIX (PAaKTOPOB (3KOHOMHUYECKAs MOJIUTHKA FOCYIapcTBA M KOMITAHUH
kacarenbHO MVYH, reodusuyeckne yCIOBHA IDIACTOBOW CHCTEMBI, HATHYHE TPEOYEMBIX PECypcoB
JUTSL METOJIa BO3JICHCTBHS, COBPEMEHHBIE HAyIHBIE FCCIIEOBAHNS 10 JAHHONW TEMATHKE).

3. VYBennueHHe HAyIHOI ASSATEIHHOCTH IO BOIIPOCAM IIPUMEHIMOCTH B () QEKTHBHOCTH METO-
JIOB YBEIHYCHHs HE(TEOTAAUH.

4. PocT npoekToB ¢ NpMMEHEHHEM METOI0B yBeINUeHUs HeTeoTaaum.
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TEKTOHHKA TPHACOBBIX OTJIOKEHHMI )KETBIBAW-Y3EHbCKOM CTYIIEHA
IO KHO-MAHI'BIIIVIAKCKOI'O ITIPOI'UBA

IMonkoB Bacumuit Msanosua'™, ITonkos MBan Bacuabepua?

1.2 KyGanckuii rocy1apcTBeHHBIN yHuBepcuTeT, Kpacnonap, Poccus
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Annomayus. C TpHacOBBIMH OTIOKeHUSIMH FOXHO-MaHIBIIIIAKCKOTO IPOruoda CBsi3aHbI OCHOBHBIE OTKPHI-
THS CKOILICHHMIT yIi1eBo10po10B. HecMOTpsi Ha MHOTOJIETHIOIO HCTOPHIO HCCIIEI0BAHUH, MHOIME BOIPOCHI I'€0JIOI 1~
YECKOr0 CTPOCHMS 3TOr0 KOMILIEKCA OCTAal0TCsI HEIOCTATOYHO pa3paboTaHHbIMU. OJJHHM U3 HUX SBIISIETCS CTPOCHHE
AQHTHKJIMHAIBHBIX CTPYKTYP — IJIaBHBIX ITOMCKOBBIX OOBEKTOB Ha He(Th U ra3. BIJIOTh 10 HAacTOSIIEro BpeMeH!
npeobiajaeT TOYKa 3pEHHs O PelIaloIIeid POl B UX (POPMUPOBAHUU BEPTUKAIBHBIX TEKTOHUYECKUX JIBHIKCHUM.
B 10 ke Bpemst B oc/eIHIE FOBI MOSIBISCTCS BCE OOIIbIIE CBUACTEIBCTB O HAJIMYMH B TPHACOBOM Paspese IHUCIIO-
Kanuii, o0pa30BaBIIMXCS O] BO3JEHCTBHEM CHII OOKOBOrO cxkaTws. [Ipy m3ydeHuH MOp(OIOrHHM CKIIaq4aThIX
U paspbIBHBIX HAPYIICHUH BBIMOIHEH KOMIUICKCHBIA aHAIM3 reosioro-reopusndeckoil nupopmanun. Mcemonn3o-
BaHbl Marepuaibl celicmopasBeqku MOI'T ¢ BrICOKOW KpaTHOCThIO HaOmopeHuid. [IpuMeHeHbl MeTonbl ceii-
cMocTpaTHrpadu ¥ CTPYKTYpHOTo aHaiu3a. [IpoBeéHHbIC HCCIeN0BaHUs CBUIETEIBCTBYIOT 00 Onpenensronmeit
POJIM TaHTCHIHAIBHOIO CKAaTHsl B (JOPMUPOBAHUU CTPYKTYpPBI TPHACOBBIX OTJIOXKEHUH ceBepHOro 6opra HOxHO-
Masmrsinuiakckoro nporu6a. Omucana MOpOIOTUsT KOHKPETHBIX CKJIaA4aTO-HAABUTOBBIX AUCIOKAIUiL, a TaKiKe
MOCIIOMHBIX CPBIBOB. [TosrydeHHbIe pe3ynbTaThl MOI'YT CIIOCOOCTBOBATH PEIICHHIO Psiia BOIIPOCOB HE(TSHOM reoso-
THH, BBIOOPY PALMOHAILHON METOJMKU T€0JIOrOPA3BEIOYHBIX PadoT.
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Abstract. The main discoveries of hydrocarbon accumulations are associated with the Triassic deposits of the
South Mangyshlak trough. Despite the long history of research, many issues of the geological structure of this
complex remain insufficiently developed. One of them is the structure of anticline structures — the main search
facilities for oil and gas. Until now, the prevailing point of view is about the decisive role of vertical tectonic
movements in their formation. At the same time, in recent years there has been more and more evidence of the
presence of dislocations in the Triassic section formed under the influence of lateral compression forces. When
studying the morphology of folded and discontinuous faults, a comprehensive analysis of geological and geophysical
information was performed. The materials of the seismic survey of MOGT with a high frequency of observations
were used. Methods of seismostratigraphy and structural analysis are applied. The conducted studies indicate the
determining role of tangential compression in the formation of the structure of Triassic sediments of the northern
side of the South Mangyshlak trough. The morphology of specific fold-thrust dislocations, as well as layer-by-layer
disruptions, is described. The obtained results can contribute to the solution of a number of issues of petroleum
geology, the choice of rational methods of geological exploration.
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Ilo Mepe ucTomIEHNS 3aacoB HE(PTHU U ra3a B BEPXHUX FOPU3OHTAX pa3pesa 0caJ0dHbIX Oacceii-
HOB IIOMCKOBO-Pa3BeJOYHbIE paObOTHI CMELIAIOTCS Ha OOJIbLINE TTyOUHBI, UMEIOLINe, KaK IpaBuiio, 00-
Jiee CII0XKHOE Te0IOTHYECKOE CTPOCHHE. DTO B MOIHOM Mepe oTHOcuTCs U K Ckudeko-Typanckoit miat-
(opme, OCHOBHBIE NIEPCTIEKTUBBI HEQTETA30HOCHOCTH KOTOPOH CBSA3aHBI C TPHACOBBIMU OTIOKEHUSIMU.
[Tpn mpoBeneHNn reosioropa3BeOUHBIX PaboT B e€ Ipexenax ObLIM OOHApYXKEHBI LieNble 00JacTH,
rJie 00N CTHIIb TEKTOHHUKH JOIOPCKUX OTIIOKEHHUH ONIPEAEISIOT CKIIQ9aTO-HAABUTOBBIE CTPYKTYPHI:
KaneBcko-Bepesanckas cucrema aucinokanuii — Ha 3amane Ckudcekoi mumtel, By3aunHckuil cBOX
u BocrouHo-MaHreiuiakckie AUCIOKauUd — B 3anmafHoil wactu TypaHckod mimutel [2; 5-7].
HaunGonpmnii HHTEpeC MpeACTaBIAIOT JUCIOKAUH B TPHACOBBIX OTJIOKCHUAX JKeTri0ali-Y 3eHbCKOM
TEKTOHHUYECKOH CTyNeHH ceBepHOoro 6opra KO»kHO-MaHTBIIUIAKCKOTO IATPOPMEHHOTO Mporuda, co-
Jep Kalye IPOMBIIUICHHbIC CKOIUICHU He(TH U ra3a. L{enblo HacToseil paboThI ABIAETCS H3yUCHHUE
ocobeHHOCcTel MOP(HOIOTHH CKIIaA4aTO-HAABUTOBBIX AUCIOKALHMIL.

B npenenax XKerri6aii-Y3eHbCKOH TEKTOHHYECKOI CTYIIEHH B IOPCKO-MEIOBBIX OTJIOKEHHSIX BBI-
JeTIIeTCsl TPY KPYMHBIX TyrooOpa3HbIX CKIIaadaTo-HaABUTOBHEIX 30HEL Tenre-TacOymaTckas (IIpoTs-
xeHHOcTh 70 kM), V3enb-Kapamangsibacckas (70 xkm), XKersroaiickas (45 xm; puc. 1). Acummerpny-
HBIE JIOKAJbHBIE OHATHS, BXOSIINE B X COCTaB, IPHJIETAIOT C ceBepa K Ha/IBUTaM.

0 10 20 km
[ S w T

O[22 | >3 |14

Pucynok 1 — JKerwiOaii-Y3eHbcKast CTyNeHb (TEKTOHMYECKas CXeMa MOJOIIBBI INIAT(GOPMEHHOTO dYeXJa).
AnTHKIMHaNBHBIE 30HBL Y-K — V3enp-Kapamangpibacckas; K — JKerpibaiickas; A — Akracckas;
T-T — Tenre-TacOynatckas; C—Y — mnorped€nnas Caykyayk-YIIKYIOHCKas; | — JIOKaJbHBIC MOTHSTHS;

2 — HaJIBUTH; 3 — NpOYME PasphIBEL; 4 — JIMHUM Pa3pe3oB, NPUBEAEHHBIX HA puC. 2, 4-6

TInaropMeHHbIE aHTUKIMHAIH POCTPAHCTBEHHO MPUYPOUYEHBI K (PPOHTATHHBIM HACTIM KPYII-
HBIX TPHACOBBIX HAJBHUTOB. TPHACOBBIC OTIOXKEHHUS, B OTIHIHNE OT FOPCKO-MEOBBIX, TUCIOINPOBAHBI
ropasIo MHTEHCUBHEE. YTIIbI AICHUS CIIOEB Ha KPBUIBSIX CKIIAJOK HCUUCIISIOTCS eCSITKAMU TPaLyCoB.
B psne cinydaeB B TOOOBBIX YacTsIX TEKTOHWYECKUX IUIACTHH (POPMHUPYIOTCS MOIIHBIE 30HBI CMSTHS
TOPHBIX OO/, PUKCHPYIOIINECs HA CEHCMUYIECKHX pa3pe3ax 30HaAMH TOTEPH KOPPEISLIHN OTPAKEHUH
(puc. 2). Kak noxasasno usydeHue KepHOBOIO MaTepuaa, yriibl HajeHus OpoJ Ha 3TUX ydacTKaxX A0-
cruratot 50-70°, a unorga u 90°. bonee Toro, BHyTpy caMOro TpPHAacOBOTO pa3pe3a OTMEYaeTcs JIUC-
TapMOHUS B CKJIQI4aTOCTH OT/CNIBHBIX JIMTOKOMIUIEKCOB, IPEIOINpPE/eNICHHas HEOJHOPOIHOCTBIO
HX TUTACTUYECKNX cBOMCTB [8]. JIoCTOBEpHOCTH OONBIIMHCTBA 3aMEPOB HE BBI3BIBAET COMHECHHIA,
T. K. HAIUTACTOBAHHUE ITOTIEPKUBAETCS TEKCTYPHBIMU U CTPYKTYPHBIMH 0COOEHHOCTSIMU TPHACOBBIX OT-
JIO)KEHHH, YepeJOBAHHEM B pa3pe3e PasiIMYHbIX JUTOJOTHUECKUX Pa3HOCTEH OCAOYHBIX U BYJIKAHO-
TeHHO-0CAI0YHBIX MOPOJ, B TOM YHCJE CIOEB, HACBHIIIEHHBIX Makpo(ayHO, 3aeraroimx BepTH-
KanbHO (Hampumep, ckB. 10 TacOyumar).
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PucyHnok 2 — BpemeHnHoii ceficMuueckuii paspes o iuHuu TacOynat — Bocrounstit XKersi0ail, nimoctpupyrommuii
CTPOEHUE ME3030MCKUX OoTiIokeHui JKerbibai-Y3enbckoi crynenu. Orpaxatoiue ropu3onTsl: 111 — moxomBa
Heokoma; Vi — nozomBa 1opsl; V,!' — KpoBist KapOOHATHOrO KOMIUIEKCa cpeiHero tpuaca; V)Y — mnogowsa
KapOOHATHOTO KOMIUIEKCa CpeJiHero Tpuaca; VI — 1oomiBa HUXXHEro Tpuaca

INonepeyHsIMH U THAarOHAIBHBIMU PA3PBIBAMH TEKTOHUYECKHE IUIACTHHBI PACCEUEHBI Ha OT/IEIb-
Hble OJIOKH JIMH30BUIHOM (OPMBI, KOTOPHIM B MEPEKPHIBAIOIINX OTIOKECHHUSIX OOBIYHO OTBEYAIOT JIO-
KaJIbHBIE TIOJHSITHS WIN OCIOXKHSIONME MX Kynoja. [II0CKOCTh 3THX pa3phIBOB OJN3 BepTHUKAJIbHA,
HapsIy C BEPTUKAJIBHON KOMIIOHEHTOH CMEIeHNs OTMeYaeTcsl ¥ TOPU30HTAJbHAs, T. €. 10 CBOEH KH-
HEMaTHYeCKOH IIPHPOJIe OHHU SBISIOTCS cOpPOCO- M B30POCOCABUTAMH.

B Ton0BHBIX YacTSAX IIACTHH TPHACOBHIE OTIOXKEHHUS B NPEABIOPCKOE BPEMs MOJBEPIIINCH UH-
TEHCHBHOMY Pa3MBIBY. BBICOKOAMIIIUTYIHBIE HAJBUTH M B30POCHI IIOJICEUCHBI B PSE CIydacB CKBa-
JKUHaMH, BCKPBIBIIMMH CIBOCHHBIE pa3pesbl Tpuaca (puc. 3). [Ipu sTom 3a ppoHTOM HagBura HabIr0-
JaeTcsl CKaukooOpa3HOe BO3pacTaHHe CTpaTurpaduueckoi MOIHOTH TPHACOBOTO paspesa. [IpuHagsu-
TOBBIE YYaCTKH HHTEHCHBHO TUCIOIMPOBAHHBIX TOPOJ IO JIATEPANH B THIJIOBOI YaCTH CMEHSIIOTCSI 010~
KaM{d C TIOJOTOBOJHUCTBIM WJIM MOHOKIMHAIBHBIM 3aJleTaHUEM OJHOBO3PACTHBIX OTJIOXKEHUI
(cMm. puc. 2).

B npenenax 3anagHbIX OKOHYaHUH paccMaTpUBAEMbIX TEKTOHUYECKHX TUIACTHH MHTEHCUBHOCTh
nedopMaruii TPHACOBBIX OTIIOKEHUH 0cIadeBaeT, aMIUTUTY/Ja U BEPXHHUN CTpaTUTpadUIeCKUil Juarmna-
30H MIPOHNKHOBEHHMS HAJBUTOB yMeHbIIaloTcs. [Ipumepom moryt ciayxuts Cesepo-3anagao-)KeTsl-
Gaiickoe m HOxHO-XKeTsIOalickoe MOMHATHS, TNPEACTABIAIOMINE COOOH pE3KO aCHMMETPUYHBIE
AQHTUKIMHAIHA, CBOJABI KOTOPBIX CMEINAIOTCS C TUIyOMHOH IO HAINpPaBICHUIO K OrPaHUIMBAIOIINM
UX pa3pbIBaM.

OnvcaHHbIe BBINIE CTPYKTYpHBIE OCOOEGHHOCTH TPHACOBBIX OTJIOKCHHH YKa3bIBAalOT Ha TO,
YTO B NPEIBIOPCKOE BPEMsI OHY HCIIBITATIN Ha ce0e MOIIHOE BO3/ICHCTBHE CHII TOPH30HTAIIBHOTO CXKa-
THSI, IPUBE/IIETO K COKPAIIECHHIO 3aHUMaeMOH UM TUIOLIAM U, KaK CJIeJCTBHE, 00pa30BaHMIO I10JI0-
THX CPBIBOB M TEKTOHHYECKUX IUIACTHH. TpaHc(opMarys ropu3oHTaIbHBIX JBIKEHHUN B BEPTHUKAb-
HBIE CONPOBOXKAANACH CKJIAAIaTOCTHIO M Pa3MBIBOM HAKOIUIEHHBIX paHEe OTIOKEHUH B MX TOJOBHBIX
JacTsIX.

Ecnn ammmTyza BepTUKAIBHBIX TIEPEMEIISHNIT 10 B30POCOHAABUTaM YCTaHABIHBACTCS HOCTa-
TOYHO HA/EXHO, TO CTPOTYIO KOJIMYECTBEHHYIO OLICHKY TOPH30HTAIBHBIM CMEIICHUSIM JaTh HEBO3-
MOkHO. OIHAKO HAJIM4YME TAKMX CMEIICHUH ITOJTBEPKAACTCS JaHHBIMH TTyOOKHMX CKBa)KHH, pacIoa-
TaloIUXCs Ha HE3HAYUTEIBHOM yJaJeHHH JPYT OT JPyra, BCKPBIBIINX Pa3pe3bl TpUaca ¢ pasnyHoOM
cTpaTurpaduuecKoil MoIHOTOMH, MOIIHOCTHIO OZJHOBO3PACTHBIX TOJIIL, & TAKXKE OTINYAOIIUXCS daru-
anpHO. [Toka3aTenbHBIME B 3TOM OTHOIICHHUH SIBIISTIOTCS pe3ylIbTaThl OypeHns Ha 3amanHo-)KeTbi0aii-
CKOH IUTOIIAAH, T/l IPOUCXOAUT COWICHEHHE JBYX TEKTOHWYECKHX YeIlyH, BXoImmx B XKeTsOaii-
CKYIO IUTacTHHY (pHC. 4).

55



T'eonozus, ceozpagpun u 2nodanvnas snepzus. 2023. Ne 2 (89)
Geology, Geography and Global Energy. 2023. No. 2 (89)

56

CKB.41

CKB.19

CKB.40

gy TR TY
T, [P h{m.ﬁ:m:\“ﬁﬁw
= "w--"“,.
ey, M,
= (=] [=] [=] = = = = =
g #H g § g ¥ § § E
) el | en & o " oy o 2
4 i
E ge HIE H
,gE 2 2] 2| 1€]:
gm
~ETa o
bt %E § W] 'y f""%\_‘.“"“ﬁm »‘.‘]-‘w\
4 = A
o
g" et E‘Ei E E ,-"\. e Batary
SES g 8 SR\ TUMRL
o = §j° = m \jf‘ U
<@ NGRS J uw :
Ze VA e
W € VHHIAILI ‘ g} g nj
o o o
VAHOIOX
W - 4 e e, bt
T -""‘.ﬂ"‘"ﬁ“fl ‘A“wv,v,ay-.-..-_.._-_’
EENEST NP _.-‘-\L..Jai.— — b
Wded W
-N-MJ-’“!
8[ c:‘ 5-." ‘ -n‘ g 4 ‘
808 d % % &7 49 s
of B fed B H H
B € i~ B~ 2| 4] £
% | g o | :
AR
3 b
2 hond '\n‘
sl !
O e B4
Ly
& g - g L LY Al -
bt P+Ig =) [ -\‘n'l'k" A ‘I'ln‘.f
E‘ B8 g , Bl ity
(=1 &) -
o 2SI
q— e Eepg \
< 320% 0 A VI
g e il MW
W € VHATALI 7 % ‘ E‘ %
M2
VIHOIOX l; &
:;a: 5 E R Ay =y 'W'vm‘r-'leq—«""w\w-'\'\‘"\f“’\.m"‘my“\\ ‘\-"‘wﬁ o ey
=
o 2 4.
-
s PSP A WA A
2 o
n .+ 8 o]
% E] & § § U..E Ilmn'\r.-"u#\\t“.“‘u.:hll el -..vm.\-'*\\\'.b.n.w.\,_.. ﬂ\k"‘n—“""‘r'“'ﬂl':‘_:l"“""’.p’-ﬂw\,.\‘\,w — -
b=t & 88 HE " T \—"\'.r"" Tae e ., AP
< ' FS =l ) H 1
— h H ll
So= § Ub“w
= (& (=] (= (=] (] = = = =
W € VHASAL I 8‘ a = ﬂ‘ $‘ @‘ %‘ o I =R
) l o = by 2 0
FATH [ TTH H TTH THF e 7
warrorox 3 B K K| [ R . 52N
Pl [P f P (e ] b | o) Bal | B | Ll =i )
uimrol owafEm— B =y | o

, WTIOCTPUPYIOIIasi TCKTOHUYECKOE «CABAWBAHUE» BYJIKAHOT€HHO-TEPPUTC€HHOU TOJIIIA

Pucynok 3 — Cxema koppelsiuy TpuacoBbix paspe3o HOsxuoro XKersibas

B ckBaxknHax 19 u 41. YcnoBHble 0003HaueHUs CM. Ha puc. 7



Obowian u pe2uoHabHAA 2€07102US (2€071020-MUHEPAIOZUYECKUE HAYKU)
General and Regional Geology (Geological and Mineralogical Sciences)

Pucynox 4 — Paspessl gepes 3amagno-XKeTsOalicKyro aHTHKINHAIB: a — BPEMEHHOW celicMHUYECKHil paspes;
0 — ero reosoruueckas MHTeprnperanus (Ha puc. 0 COOTHOLIEHHE BEPTUKAILHOTO ¥ TOPU30HTAIBEHOTO MacIiTaboB

1 : 1). Otpaxatouiue ropusonTsl: 111 — mojomBsa HeokoMa; V| — HozomiBa topbl; V,!' — kposis kap6oHaTHOrO
KOMIUIEKCA CpEHEro Tpuaca; V,'' — MoomBakapOOHATHOTO KOMILIEKCA CPEHEro Tpuaca; Vi'— B HofouBe
BepxHero oneHeka; VI — mopmomBa HumkHero tpuaca; VI, — KpoBiIs KaMEHHOYrosibHbIX (?) 0Opa3oBaHUM;

1 — meramopduueckue mopoas! GpyHaamenta; 2 — ci1abo MeTaMop(hHU30BaHHBIE OTIOKEHHSI BEPXHETO MaIe030s;
3 — aJeBpOIUTO-apIHININTOBAsI NECTPOLBETHAS TOJIA HIKHEro TpHaca; 4 — KapOOHAaTHO-TEpPPHUIeHHAs TONIIA
BEPXHErO OJICHEKa; 5 — BYJKAHOICHHO-KapOOHATHAsl TOJIIA CPEAHEro Tpuaca;, 6 — Ty()OreHHO-TeppUTCHHAs
TOJIII[a BEPXHETO TpHaca; 7 — MecyaHO-aprUIUIMTOBAsE TOMIIA BEPXHETO TPHaca; 8§ — pas3phIBbI; 9 — CKBAXHHEI

3neck, B pezieiax B30POIIEHHOTO CeBEPO-BOCTOYHOT0 0JI0Ka, B HanboJIee NPUITOJHATOH ero ya-
cta (ckB. 1, 24, 35 u 69), oA TPaHCTPECCHBHO HAJIETAIOMINME OTJIOKCHUSIMH HIDKHEH I0pBI BCKPBITA
NECTPOIBETHAS aJIEBPOJIMTO-apTHILUTITOBAS TONIIIA HIDKHETO Tpraca. B ckB. 5 oz OTIIOKEHUAMH I0PBI
YCTaHOBJIEHO MPHCYTCTBHE B pa3zpe3e KapOOHATHO-TEPPUTEHHON TOJIIN BEPXHETO OJICHEKa, 3aJIeralo-
el Ha MECTPOLBETHOH aIeBPOIUTO-apTHILUTUTOBOM Tommie. OTMETHM, YTO HaKOIUIEHHE KapOOHATHO-
TEPPUTEHHON TOJIIM TPOMCXOIUIO B YCIOBUSIX MOPCKOTO OacceiiHa ¢ HOpMAaJIbHBIM COJICBBIM PEXH-
MOM, ONarompusITHBIM JUTsl OOUTAaHHSI aMMOHOU/ISH 1 Ipyroit Mopckoit dayHsl [3; 4]. B cks. 29, pacmo-
noxenHoit B 300 M oT B30pOca, M0 FOPCKOU TOIIeH MPOHIeHO 67 M BEPXHEOJIECHEKCKHUX OTII0KEHHM
(xapOOHATHO-TEPPUTeHHAs TOJIIIA), B KOTOPBIX CKBa)KMHA M ObLIa OCTaHOBJICHA.

CxkBaxnHa 3 3amaguelii JKeTer0ail, pacronokeHHas B IOTO-3allaJHOM OJOKe W Haxo[sIascs
Ha paccTossHuu 3,8 1 1,2 KM OT CKB. 5 11 29, COOTBETCTBEHHO, BCKphIJIa MHOW THII pa3pe3a: B UHTEpBaJe
2 863-2 935 M mpoiizeHa Ty(pOreHHO-TepPUTEHHAS TONIIA BEPXHETO TPHaca, HIKE — BYJIKaHOTEHHO-
KapOOHATHas TOJINA CPEIHEro Tpraca, a ¢ rryonHsl 3 400 M u 10 326051 — NMECTPOLBETHI HIHKHETO
otnena. To ecTh TaHHOW CKBaXKMHOM BCKPBIT pa3pes, TUIIMYHbIH 111 CeBepo-3anaano-Kersibaiickoro
0J10Ka, TIe MOPCKHE CEPOLIBETHBIE OTIOXKEHUS BEPXHETO OJIEHEKa OTCYTCTBYIOT MoBceMecTHO. HesHa-
YUTEJILHOE PACCTOSHUE MEXIy CKBRKMHAMH ITO3BOJISET NMPEAoaraTh, YT0 BCKPHIThIE MU pa3pe3bl
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Tpuaca NPHHAIEKAT Pa3IMYHBIM CTPYKTYPHO-(AIMaJbHBIM 30HAM U OKa3aJIHCh COJIM)KCHHBIMU
3a CYET TOPH30HTAIBHBIX IIepeMelIeHUH. AHAIOTHYHbIE IPUMEPHI MOXKHO HAWTH MPH COMOCTABICHUN
TpHacoBbIx pa3pe3oB ruoinazaeit Caykynyk — FOxusrit Kersi0ait, bakann — TacOynar u ap.

C BremrHeil ctoponsl JKeTp0aiickoii MIIaCTHHBI B pa3pese MOsIBISIOTCS 00J1ee MOJIOIbIE OTIONKE-
HUS BepXHEro Tpuaca (II€CYaHHKOBO-apTHJUIMTOBAs TONINA). 3/eCh K€ Iepex (POHTOM HaJIBHUTra
B BEpXHE- U CPEIHETPHACOBBIX YACTAX pa3pe3a Ha BPEMEHHBIX CEHCMHUECKHUX pa3pe3ax MPOUCXOAUT
pe3Koe yXyAlIeHHe 3alMCH BIUIOTH IO MOJHON motepu mHpopmarwn (cM. puc. 4). He uckimodeHo,
YTO JaHHas aHOMAIUS (QUKCUPYET pa3BUTHE OOJIOMKOB U TJIBIO B TPHACOBOM paspese, MPeACTaBIIO-
omx co0oi (parMeHThl TEeKTOHHYECKOH MEIIaHUHBI, CTPY)KEHHOH, Kak CKpeOKOM, JTI0OOBOH 4acThiO
aJIIOXTOHA. AHAJIOTHYHYIO 30HY NOTEPH KOPPEINSIIUH TPHACOBBIX OTPAXKAIOIIMX TOPH30HTOB MOXKHO
HaOII0aTh Ha BCEM MPOTKEHUH BIIOJb TeHre-TacOynaTckoil TeKTOHUYECKOH MIaCTHHBL.

Takum 00pa3oM, uMeromuiicss ceroqus (pakTHYSCKHH MaTepual MO3BOJSIET TOBOPHUTH O TOM,
YTO B TPHACOBOM paspese JKeTrI0aii-Y3eHbCKOM CTYIeHH TI1aBeHCTBYIONIAs POJIb IPUHAMIICKAT CEPHU
TEKTOHWYECKHX YeIyil U IUIaCTHH, BO ()POHTATBHBIX YaCTAX KOTOPHIX OTIOKEHHS IPETePIIeN 3HAUH-
TespHEIe gedopmanun. OYeBHAHO, YTO OHH YCIOKHSIOT KPYIHBIH TEKTOHHYECKUH CPBIB, 00pa3oBaB-
LIMIHCS B IPEIBIOPCKOE BpeMs B pe3yibTaTe 3aKpbITHA L[eHTpanbHOo-MaHIbIIIIaKCKOTO EPMCKO-TpU-
acoBoro nporu6a [5]. [IpoaBmkeHne Ha 0T aJNIOXTOHHBIX Macc M Iepeada TaHTeHINaTbHBIX HaIps-
KeHu# B peaensl JKa3rypmHCKo# Ienpeccur IpuBeio K 00pa3oBaHuIo B e€ ceBepHOl yactu Cayky-
ITyK- YIIKYIOHCKOH CKJIaa4aTo-HAABUTOBOW 30HKI M y3KOro JuHelHoro Taiibarapckoro mporuoa.

IToMumoO ckITagyaTO-HAIBUTOBBIX AMCIOKALUI B TpuacoBoM paszpese FOkHOro MaHrsimmiaka
MIPUCYTCTBYET M APYTOH THI CTPYKTYP, CHOPMHUPOBAHHEIX I10J] BO3ACHCTBHEM CHII OOKOBOTO CHKATHSI.
B Tpuacosbix oTnoxeHusx Caykynyk-YIIKYIOHCKOH 30HBI CeIICMUYECKUMU HCCIIEAOBaHUAMU 3aKap-
TUPOBaHbI BHICOKOAMIUIUTYAHBIE TOTHATUSA, Takue Kak 3anaanslii Caykyayk, Caykynyk, bakana, 3a-
naausit Uykyp, Uykyp, Ilatnax, CeBepnslit Ilatnak, Ilnonepckoe. B nemoM 30Ha xapakrepusyercs
BBICOKOH IIJIOTHOCTBIO Pa3pBIBHBIX HAPYIICHUH H UMEET CI0KHOE CTPOCHHUE.

Haubonee usydenHoit Oypenuem siisercs [Inonepckas aHTUKIMHANG, TAE, [T0 JAHHBIM CeHcMO-
Pa3BeaKH U IIIyOOKOTo OypeHHs, JOKa3aHO HAMYHE MOJOTUX HOCIOHHBIX TEKTOHHIECKH CPBIBOB B OT-
noxeHusx Tpuaca. Ha celicMuieckux paspesax, pacHoONOKEHHBIX HAKPECT, OTUYETINBO BUIAHO TEKTO-
HHMYECKOE C/IBANBaHUE BYJIKaHOTCHHO-KapOOHATHOTO KOMIIIEKCA CPEAHEro TPUAca, C KOTOPBIM CBsI3aHa
JIMHAMUYECKH BBIPQKCHHAs IPYIIIA OTPaXKaIOMNX TOpH30HTOB (pHc. 5). [lonoOHas xe BoiHOBas Kap-
THHA 3a()MKCHPOBaHAa M HA TIPOIOIBHBIX CeHICMUYECKHX pa3pe3ax (pHc. 6). YUHUTHIBAs, YTO Ha BPEMEH-
HBIX pa3pe3ax BepTHKAIBHBIH MacmTad OTHOCHUTENIBHO TOPH30HTAJIBHOTO «PACTSIHYT» Ooyee deM
B TPH Pa3a, MOJKHO TOBOPUTH 00 OYEHb MOJIOTOM MOJIOKEHHH IIOBEPXHOCTH CPHIBA.

TexToHHYECKOE CIIBaMBAaHHE CPEIHETPUACOBOTO paspes3a Ha [IMoHepckoll miomaau moaTBep-
KIaeTcsd W MaTepHalaMu riyOokoro Oypenus. Tak, ByJIKaHOT€HHO-ZOJIOMHTOBAs TOJIIA CPEIHETO
TpHaca ABaXIbI mpoiinena ck. § u 10 (puc. 7). OTMeTnM, 4to ckB. 10 HaAXOAWUTCS HENOCPEACTBEHHO
Ha JIMHUH CEHICMUYECKOT0 MPOdUIIs, MPUBEAEHHOTO Ha PUCYHKE 5.

Pucynox 5 — INonepeunslii BpeMeHHOI ceiicMuuecknii paspes Ilnonepckoii miomanu.
Ortpaaromue ropu3onTsl: 111 — nmogomsa Heokoma; IV, — mogomBa okcdopaa, V, — BHyTpH CpeqHEro tpuaca
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Pucynok 7 — CxeMa KOppesiuH TPUACOBBIX pa3pe3oB miomany Ilnonepckas, HMIOCTpUPYIOLIas TEKTOHUIECKOe
«CIBaMBaHUE)» BYIKAaHOTCHHO-IOJIOMHTOBOI TONIIM cpemHero Tpuaca B ckB. 8 u 10: 1 — aprmumrsr;
2 — aJeBpOJIUTHI, NIECYAHUKH; 3 — apKO30BBIC U INOJMMHUKTOBBIE; 4 — Ty(OreHHbIE; 5 — H3BECTKOBHCTHIC;
6 — Tydb1; 7 — Ty(hOAprWIIMTHI, U3BECTHAKU; 8§ — MEJNKO3EPHUCTBIE U KPUCTAJUTMYECKUE, 9 — TIIMHUCTHIE;
10 — opranoreHHO-1eTpUTOBEIE; 11 — TydoreHnsie; 1010MHTHI; 12 — crycTKOBBIE; 13 — 00IMTOBO-KOMKOBATHIE
U OOJIUTOBO-00I0MOUHBIE; 14 — Ty(oreHHbIe

[IpuMepsl TOTO, KaKk MOTYT BBITIISACTD TOIOOHBIE MCIIOKAIMH, CBSI3aHHbIE C MTOJOTUMH ITOCIIOM-
HBIMU CpbIBaAMH, MOXHO HaWTH B €CTECTBEHHBIX OGHa)KCHI/IHX CKJIa14aTO-OPOIr€HHBIX COOpy)KeHI/II\;I
(puc. 8).

[IpumedaTenpHO, YTO Ha HAYaJIbHOM 3Talle HHTEPIPETaluu ceHCMUYecKuX pazpe3oB CayKyayk-
YIIKYFOHCKOW aHTUKIIMHAILHON 30HBI Te0(PH3HKaMH, OITUPABIINXCS Ha CBOCOOpa3HyIO pOpMy BOITHO-
BOM KapTUHBI, OBLIO BBICKA3aHO MPEATIOJI0KEHNE O HAJTMIHUH Ha IJIOIaaaX HI/IOHepCKaﬂ u EaKaHII TpHU-
aCOBBIX pI/I(bOFeHHI)IX TIOCTPOCK [1], KOTOpPO€, KaK ITOKa3aHO BBIIIE, OKa3aJloCh OMINOOYHBIM. KpOMe
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TOTO, B TPHACOBOM pa3pe3e OTCYTCTBYIOT pu(OCTpPOSIINE OPraHu3MBI, 1a U cama najeoreorpaduye-
cKast 00CTaHOBKa 0CaJKOHAKOIUICHHUS B 3TOT MEPHOJI HE CIIOCOOCTBOBANA HX pa3BUTHIO [3; 5].

x A ¥
ot ¥ S » R -
Pucynok 8 — IlocoiiHbIi TEKTOHUYECKUIA CPBIB B (irieBbIx oTaokeHuHssx CeBepo-3amannoro Kaskasa

AHAaJIOTHYHYIO IIPHPOIY MOXKHO C OOJIBIION BEPOSTHOCTHIO MOKHO IIPEANONAraTh H Ul APYTUX
cTpykTyp CayKyayk-Y HIKYIOHCKOH aHTHKIMHANbHOU 30HBL. Ha uX nmpumMepe BUIHO, YTO YacTh Yelryh-
4aTO-HAJABUTOBBIX AMCIOKALUHA, 00pa30BaBIINXCS B MPEIBIOPCKOE BPEMs, Pa3BUBATIACh HA MPOTSKE-
HUH 04€Hb KOPOTKOTO IIPOMEKYTKA T€0IOTHIECKON HCTOPHU U B ATbHEHIIIEM HE OKa3bIBalla BIUSHUS
Ha (OPMHUPOBAHUE CTPYKTYPHI IIIATHOPMEHHOTO YeXJIa.

3axioyeHune

W3noxxeHHbIE BBIIIE PE3yNbTaThl, a TAKXKE MaTepUabl, II0Iy4YeHHbIC HAMH paHee 110 APYTUM paii-
onam Ckudcko-TypaHckoit miaThopmst [2; 5; 7], HO3BOISIOT TOBOPUTH O BAXKHOM, 4aCTO HEMOOIICHEH-
HOHM pOJIM TaHT'€HIMAIBLHOTO cTpecca B (POPMUPOBAHUYM BHYTPEHHEH CTPYKTYPHI €€ 0CaJodHOro Io-
KpoBa. YCTaHOBJIEHO, 4TO JehopManui OOKOBOTO CKATHS PacIpOCTpaHEHbI IPEUMYILECTBEHHO B ITpe-
Jienax paHHEKUMMEPHICKUX CKIaaq4aThiX 30H — LleHTpansHo-MaHrsIniakckoil (kyna Bxoaut u XKe-
ThIOAM- Y 3eHbCKasl CTyneHb) U LleHTpansHo-A30Bckoii — KaneBcko-bepe3aHckoil cructemMax Anciioka-
uwit 3amana Cxkudcekoit mmTel. BHe 3THX 30H BayKHOE 3HAYCHUE IPUOOPETAIOT CIIBUTH.

B mpenenax paifoHOB pa3BUTHS CKIIQA9aTO-HAJBUTOBBIX AWCIOKAINI (HOPMUPYIOTCS JOBYIIKA
He()TH U ra3a Kak aHTUKJIMHAJIBHOTO, TaK M CJI0KHOIKPAHUPOBAHHOTO THITOB [6]. Y cTaHOBIIEHHE 0CO-
OeHHOCTE! HX CTPOCHHSI MMEET BayKHOE NPUKJIaHOE 3HaUeHUe. [1oydeHHbIe pe3ynbTaThl MOTYT OBITh
WCIIOJIb30BaHbI IIPH IJIAHUPOBAHUHM TOJIEBBIX CEHCMHYECKHX PadoT, a TakXkKe MPU BBIOOpE ONTUMAIIb-
HOM METOJMKN KaMepabHOI 00pabOTKH MONEBBIX MAaTEPHAJIOB.
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MHWHEPAJIBHBIA COCTAB IMTPOJAYKTHBHOTI'O IIACTA
SAPEI'CKOI'O MECTOPOXJEHUA TUTAHOBBIX PY /|
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VXTUHCKUI TOCYJapCTBEHHBIN TEXHUUECKUI YHUBEPCUTET, YXTa, Poccus
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Annomayus. IlpuBenéH MIHEpaIbHBIH COCTaB MPOAYKTHBHOTO INIACTA OHOTO M3 CaMBIX KPYIHBIX MECTO-
poXeHuit TuTaHa Ha Tepputopuu Poccuiickoit denepaunn — SIperckoro HeQTETUTAHOBOTO MECTOPOXKACHUSL.
PaccMOTpeHBI IPON3BOACTBEHHEIE TapaMeTPhl THTAHOHOCHOTO TOPH30HTA C Pa3elieHHeM IO COCTaBy M KaTero-
pusiM. YKa3aHBI B IIEJIOM 10 MECTOPOXKIEHHIO 3allackl THTAHOBBIX pyn. IIpencrasieHo pasHooOpasue dopM, IBeTa
U TEKCTYpP HOBEPXHOCTH CHOPMUPOBAHHBIX MUHEPAJIOB JICHKOKCEHA EPCIIEKTUBHOTO y4yacTka padoT TuraHoBbIi-1.

Knrouesvie cnosa: tnta, neiikokceH, SIperckoe HedTeTUTAHOE MECTOPOXKIEHHE, MUHEPAIBHBIA COCTaB,
Pecry6iinka Komu

Jna yumuposanua: Yiakos K. M. MuHepanbHbIid COCTaB NPOJIYKTUBHOIO IIacTa SIperckoro MEeCTopox-
IeHHuss TUTaHOBbIX pyn // Deonorms, reorpadmss u rmobambhHas sHeprus. 2023. Ne 2 (89). C. 63-67.
https://doi.org/10.54398/20776322_2023_2 63.

MINERAL COMPOSITION OF THE PRODUCTIVE FORMATION
OF THE YAREG DEPOSIT OF TITANIUM ORES

Konstantin M. Ushakov
Ukhta State Technical University, Ukhta, Russia
k.m.ushakov@mail.ru

Abstract. The mineral composition of the productive formation of one of the largest titanium deposits in the
territory of the Russian Federation - the Yareg oil and titanium deposit is given. The production parameters of the
titanium-bearing horizon are considered, divided by composition and categories. The reserves of titanium ores for
the deposit as a whole are indicated. A variety of shapes, colors and surface textures of the formed leucoxene
minerals of the promising work site "Titanium-1" is presented.

Keywords: titanium, leucoxene, Yareg oil and titanium deposit, mineral composition, Komi Republic

For citation: Ushakov K. M. Mineral composition of the productive formation of the Yareg deposit of
titanium ores. Geology, Geography and Global Energy. 2023;2(89):63—67 (In Russ.). https://doi.org/10.54398/
20776322_2023 2 63.

OpHMM W3 TIePCIEeKTHBHBIX HAIIPaBJICHUIl pa3BUTHS rOpHOTo Npou3BojcTBa Poccuiickoit Oene-
paruy siBisietcst 100bIYa U MOJTHBIH MK IIepepaOb0oTKU TUTAHOBBIX pyA. Pa3BUTHE TEXHOJIOTHI U TeX-
HUKH TpeOyeT Bcé Ooblee KOJMYECTBO THTaHa (IPEACTABICHHOTO PA3IMYHBIMU BUIAMH MTPOIYKIIAN )
U, COOTBETCTBEHHO, TUTAHOBOH pybl. ['I00aIbHbIe HEPCIEKTUBBI, OTKPBIBAIOIMECS P pa3paboTKe
UMEIOIINXCSl Ha TeppUTOpuH Poccuu MecTopoXkIeHHil TUTaHa, IepecTand ObITh CBEJCHUAMHU y3KOTO
Kpyra CHeLHaINCTOB, T€0JIOrOB-TEXHOIOTOB.

Ipu 5TOM OCHOBHOIT 00BEM TUTAaHOBOIT pynsl B Poccuiickoii Ddenepaiin cocpejoTOUSH Ha Tep-
putopuu Pecriyonmku Komu. fperckoe HeprerntanoBoe u [ImkeMckoe TUTAHOBOE MECTOPOIKICHUS
Pecnyonmku Komu cocrasisiror 1o 80 % 3amacoB M MporHO3HBIX pecypcoB ThTana Poccun. I'eonorn-
YeCKOe CTPOCHHE TOJIIN U MUHEPaIOrHYecKHe 0COOEHHOCTH THTaHOBBIX Py [TikeMcKoro MecToposx-
nenus 6mmsku Sperckomy mecropoxaenuo FOxxnoro Tumana, HO, B OTJIMYMKE OT ITOCIEAHETO, ITH-
JKEMCKHE JISHKOKCEH-KBapLEeBbIe MECYaHUKH He conepxaT HedTu [2; 3]. Tak kak paspaboTaHHas TeX-
HOJIOTHYECcKasi cxeMa nepepaboTKi TUTAHOBBIX PY/I IT0Jpa3yMeBaeT HCIOIb30BaHUs HE)TH KaK OTHOTO
U3 peareHTOB MPH 000TaIlIeHHH PY/Ib, TO MAKCUMAIIbHBIH HHTEPEC BBI3BIBACT HMEHHO SIperckoe Hedre-
THTaHOBOE MECTOPOXK/CHHE.

© Ymakos K. M., 2023.
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SIperckoe MecTOpOXJICHUE aIMUHUCTPATUBHO PACIONIOKEHO Ha Tepputopun Pecmybnuku Ko-
MUK, K I0T0-3al1ay OT aAMUHHCTPAaTHBHOTO IIEHTpPa I'. YXTHI (110 XKeJIe3Hoi qopore — 18 kM), reorpa-
(uueckn — Ha ceBepo-BOCTOUHOM ckiioHe FOxkHoro Tumana, B Mexaypeuse Vxmel U YxTe1. Ha nan-
HBIII MOMEHT MECTOPOKACHUE Pa3pabaTHIBACTCS IIAXTHBIM CIIOCOOOM C LIENBIO JOOBIYH BBICOKOBSI3-
KO# HEPTH.

ITocneanuii pa3 B LIEJIOM 110 MECTOPOXKIEHHUIO 3allachl THTAHOBBIX Py YTBEPKIAIUCh B 1976 T.
Ipotoxonom 'K3 CCCP Ne 7688 yTBepkIcHBI OGalaHCOBBIC W 3a0aTaHCOBBIC 3a11aChl THTAHOBBIX Py
Hioxreit poccbiny, 3a0anaHcoBbIe 3amachkl THTAHOBBIX pyn Bepxuei n Cpenneit poccrineii. B 6anan-
COBBIX 3aI1acaX THTAHOBBIX PY[l YTBEPIKICHBI TAKXKe 3arachl CyMMbl OKCHI0B HHOOUs Nb, TanTana Ta
1 CyMMBI peaKo3eMeNbHBIX aneMeHToB P303. 'ocynapcTBenHbIM O6anancom o Hikael pocesinu Sper-
CKOTO MECTOPOXJICHUSI 3aMachl yUTEHBI 0 IPOMBIIUIEHHBIM KaTeropusiM A + B + C (3amacsl Anok-
cuaa turana), Ci — HedTH M peakux 3emenb 1 C2 — 3amachl HEHTAOKCUA0B HHOOMs U TaHTana. Konu-
4ecTBO 0aJlaHCOBBIX 3anacoB SIperckoro Mecropoxaenus, yreepxaéuusx 'K3 CCCP no cocrosauio
Ha 01.01.1975, o copta ¢ HedThIO (110 KaTeropusiM A + B + Ci) coctasmsier 180 076 ThIC. T chIpoit
pyast u 166 134 To1c. T cyx0# pyasl. 3amacel TiO2 coctaBmmm 19 137,7 ThIc. T. 3amackl pya U JHOKCHAA
TUTaHa U copTa ¢ HedThio 1o kateropuu C2 I'K3 He yTBeprknanuce 1 6aaHcOM He YITEeHBI. 3anachl
PyA ¢ comepkanueM HedTH MeHee 5 % yureHsl Ha HipkHElH pocchIny MeCTOPOXKICHHS 10 KaTeropuu
C2 1o cocrostanto Ha 01.01.2016 cocraBnsior 2 MIpa T, AMOKcHIa TTaHa — 212 MiH T. 3amacs! HedTe-
TUTAHOBBIX PY/]I U MTOJIE3HBIX KOMIOHEHTOB ropu3oHTa I1I u, B yacTHOCTH, HUXKHEHN pOCChINU Sperckoro
MECTOPOKACHHS TMOJICYUTAaHBI MO KOHmuusaM, yrBepxkaéHHpM ['K3 CCCP mportokomom Ne 692-k
o1 21.03.1973.

KommuectBo 6aaHcoBbIX 3anmacoB HikHel poccbinu kateropuu A coctasisieT 8,2 % oT 00mumx
3amacoB, kareropuu B — 22,7 % u xateropuu C1 — 69,1 %. Yuactok TUTaHOBBIN-1 BXOJUT B I'e0J10-
ruyeckue 010ku Ne 3 u 2, OTHeCEHHBIC K KaTeropuu B.

OOBEKTOM MOA3EMHOH pa3pabOTKH, B COOTBETCTBHU C KOHAWLMSIMH, SIBIISIOTCA OalaHCOBEIC
PyZIBI IPOMBIIUIEHHBIX KaTeropuii 3amacoB (A, B u C) ocHoBHo# Hmxnelt poccrimu. B npenenax Hux-
HEW POCCHINM BHIAETICHO JBa copTa pyA: ¢ HeThIo (6onee 5 %) — HedTeHacHIIEHHbIE U 63 HehTH
(menee 5 % HedTH) — BOJOHOCHBIE PyAbl. YUacTOK TuTaHOBBIH-1 MpuypodeH K He(TEHACHIIICHHBIM
pynam (6oxee 5 %). Cpennee conepranue TiO2 mo ckBakunHam cocrasiser 10,16 %.

HuxHss poceslnb, B npenesiax KOTOPOH pacloiokKeH NEepCleKTUBHbIM ydacTok TuTaHOBBIN-1,
pasBenana Ha miomaau Gonee 115 kM2, J[iMHA pa3BeIaHHOTO KOHTYPA, BBITSHYTOTO C CEBEPO-3araia
Ha FOT0-BOCTOK, JIocTUTaeT 19,5 kM, a MakcMMalbHas IUPHHA B cpeaHell yactu 6omnee 9 kM. bamanco-
BBIE 3aI1aChl Py/Ibl BHIIEIEHBI Ha IUIOmamm 93 km?.

IIpu ctponTenbcTBE TOPHBIX BHIPAOOTOK HEOTHOKPATHO 3a()UKCHPOBAHO CIIOXKHOE CTPOCHHUE
ydJacTKa, pa30HTOT0 MHOXKECTBOM TEKTOHHYECKMX HAPYIICHUH Ha OJOKH ¢ Pa3sIMIHON aMIUTHTYHOH
cmemenns. [loaToMy cTpoeHMe ydacTka pyZHOTO IUIacTa Mo cojepkanuio 1102 HepaBHOMEpPHO
¥ Tipu TOOBIYHBIX paboTax OyaeT TpeOoBaTh MOCTOSHHOTO I'€OJIOTHYECKOTO COIPOBOKICHUS C MPOBE-
JIEHUEM SKCIIpecC-aHaIN30B C JajbHelIeil 00padoTkol moctynuBiuei napopmanuu. Ho nononHu-
TeJIbHBIE I'e0JIoropa3BeiouHble paboThl, mpoBeaéHHbIe B 2017 I. 1 HanpaBJIeHHbIE Ha OoJiee JeTalbHOe
H3y4eHHe MPOAYKTUBHOIO IUIACTA, AW HOBYIO TEOJIOTHYECKYI0 HH(OpMaIMIoO, B TOM YHCIIe Kade-
CTBEHHYIO OIICHKY COZIePKaHHsI JMOKCU/Ia TUTaHA B PyJHOM 3aJIe)KH: B OCHOBHOIT yacTH GJIOKa MPUCYT-
cTByeT pyaa ¢ conepxkannem TiO2 ot 9 1o 15 %.

B cocraBe pyagHOro Tema mpoXyKTHBHOTO SIperckoro MeCTOPOXKAEHHS YCTaHOBIEHO Ooiee
40 MuHEpaIIOB, OTHOCSIIHUXCS K Pa3INIHBIM CHCTEMHBIM KiaccaMm. B Tabmmie mpencraBieHs! MUHe-
paibl, coiep KaIrecs: B IPOAyKTUBHOM IIITAcTe SIpercKoro MecTOpOXKICHHS.

Tabmna — MuHepalbHBI COCTaB MPOAYKTUBHOTO INIACTa SIPErcKoro MecTOpOXKIeHHUS

MuHepaJ BXOASIIMI B COCTaB MPOJIYKTHBHOIO IIACTa AJUTOTUTEHHBIE AyToreHHble
301010 A
[Inatuna A
Tanenut
XanbKOIMUPUT
Cdanepur
ITupur
Mapxkasur
dmooput
Kopynz
T'ematut
Mnemenut
MaruneTtur

>3 > >

> || > >
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Iponomxenue Tadi.

MusepaJ BXOJSIIMA B COCTAB MPOIYKTUBHOIO I1J1aCTa AJLIOTUT €HHBIE AyTOreHHble
IInunens A
XpoMuT A
PyTtun B
Amnara3
Bpykut
Kaccurepur A
Kaapu
Cunepur
Jomomut
Kanpiur
Mamnaxur
Aszyput
Baput
Monanut
Kcenotum
Anarur
Iupxon
Jlucten
Anpany3ut
CraBpoJut
CwiiMMaHuT
I'panaTsl
Cden
DHujgoT
Typmanux
ITupokcenst
AMpu60IBI
Caronst
XJ0puUTHL
IoneBble mmaTh

Ilpumeyanue: A — peaKue BKIFOYECHUS;
B — enuHuuHbIe, HOCTOSHHO MPUCYTCTBYIOIIUE BKIIIOYCHHUS;
C — coepakaTtcsi B IOpoJie B LENBIX IPOLCHTAX.

@ a0

> > | w|w| QW

> Q| Q> || W > (W > > T > > | T 3> >

JlelikokceH — IJIaBHBINA pyIHBIA MUHEPAT MECTOPOXKAeHUS. 3yueHne ero npogomKaeTcs 1 ce-
4ac, IO Mepe HAKOIUICHHS! HOBBIX JIAaHHBIX M CBOWCTB 3TOTO CBOEOOPA3HOro 0Opa3oBaHMs, HE MMEIO-
IIIEr0 aHAJIOTOB B U3BECTHBIX MPOMBIIIICHHBIX THTAHOBBIX MECTOPOX/ICHUSIX. [ TaBHOW 0COOEHHOCTBIO
€ro ABJISCTCS PYTHI-aHATAa30BbIN cocTaB M BhicOKoe (Oonee 30 %) comepikaHue KpeMHe3EMa P He-
OOIBIIOM CPEIHEM COJCPKAHUU KeTe3a.

I'maBHBIM TOPO00OPA3yIOIINM MHHEPAIOM Py sBIsieTcs kBapl. KonmdecTBo ero m3MeHseTcs
ot 65 1o 80 % u Goee.

JlelikokceH He SIBISIETCS MHAWBHUIYATH3UPOBAHHBIM MUHEPATEHBIM BUIOM. JTO arperar Iepe-
MEHHOTO COCTaBa M3 TOHKOJWUCIIEPCHBIX, B3aNMHOIIPOPACTAIOIINX TUTAHOBBIX U TIOPOJ000Pa3yIOMNX
MuHepaioB. [1o1 TEpMUHOM «IEHKOKCEH» Ha SIperckoM MecTOPOXKAECHHH IOJPa3yMEBAIOTCS TOHKO-
3epPHUCTBIE MOJIMMHUHEPAJTIBbHBIE arperaThbl, COCTOSIINE B OCHOBHOM M3 THTAHOBBIX MHUHEPAJIOB (pyTHIIa
W aHara3a) u kBapua. OHM UMEIOT CBOIO ONpeAesIEHHYI0 GOpMY U pa3Mepsl M B Ipoliecce 000TalleHuUsI
BeIyT ce0si Kak BIIOJIHE OMpeNeli€HHOe MHUHepalbHOe oOpa3oBaHuMe. B kauecTBe mpumeceil B HHX
0OBIYHO TPHCYTCTBYIOT CEPUIUT, TIIMHICTHIE MUHEPAITBI, HHOTJ]a B HUX OTMEYAIOTCS BKIIIOUCHHUS T10-
JIEBBIX IITIATOB, MUPHUTA, OPYKNUTA U APYTUX MUHEPAIIOB.

®dopma BeIIENICHAH JIeiiKOKCceHa pa3HOOOpa3Ha: MpeodIaaroT MIIOCKHE, OBATBHBIC B IUTaHE 3EpHA
¢ IBYMsI YETKUMH TTapaJUIeNbHBIMU TNIOCKOCTSIMH M CTJIAXKEHHBIMU, OOONTHIMHU KpasMu («ICHEIIKN),
M30METPUYHBIE, HeTIPaBIIIbHBIC 3€PHA; H3pe/IKa HabIroJaloTcs 3¢pHa, COXPAaHHUBIIHE OKTAdIPUIECKYIO
bopmy.

KonnuecTBeHHBIE COOTHOIIECHHS MEXAY OCHOBHBIMH KOMIIOHECHTAMH HEIOCTOSHHBI U KOJ'ICG—
JIIOTCA B HIMPOKUX MNpe€Aciax, COOTBETCTBEHHO MEHACTCA IJIOTHOCTb JIEHKOKCEHOBBIX arperaTtos
(ot 2,8 10 3,6 r/cM®) u copepxanue TiO? (ot 66 10 81—83%); SiO2 (ot 26,5 10 9,2 %); Al2O3 (ot 4,1
10 2,9 %). [Ipeobnamatomye pa3Mepsl 3épeH JIeHkokceHa HaxoasaTes B pexenax ot 0,063 mo 0,500 mm,
pa3Mepbl COCTaBIIIONINX JIeHKoKceH 3épeH pytuna — 0,003-0,010 mm, kBapua — 0,001-0,02 mm.
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PasHoBuaHOCTH 11O 1IBETY:

o

a) KpeMOBBIC 3EpHA JICHKOKCEHa 6) cepble 3épHa JIeHKOKCeHa
(memaruuTHast ppakius +0,25) (memarauTHas ppakius +0,25)

Pa3HOBUIHOCTH 110 11OB CPXHOCTHU:

B) 3€PHO C AIMYATOM IOPHCTON MIOBEPXHOCTHIO T) 3epHO C IJIa/IKOM, GIIeCTsIIIeH TOBEPXHOCTBIO
(uemaruuTHast ppakius +0,25) (HemaruuTHast Gpakius +0,25)

PasnoBuaHOCTH 1O (hopMe 3EpeH:

1) JICTeIIKOBH/IHbIE 3€pHA ¢) 06s10MOuHEIe 3EpHA
(memarauTHast ppakims +0,25) (HemaruuTHas ¢ppakius +0,25)

MHHepaﬂomqecxne PasHOBUIAHOCTH:

3) aHATA30BbII JICHKOKCEH
(yB. x56, HemarHuTHas ppaxiws +0,25)

XK) JICHKOKCEHU3UPOBAHHBIN HIbMEHHT
(amexTpoMarauTHas ¢pakius +0,25)

Pucynox — Pa3zHoBumHOCTH 3¢peH JelikokceHa (yB. X28)
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B xo/ie rccneoBaHUs YCTAHOBICHO OTCYTCTBHE CAMOCTOSTENBHBIX MPOSIBICHUN MUHEPATbHBIX
KOMIOHEHTOB HUOOMS, TaHTAJIa M PEIKO3EMETbHBIX MHHEPAIOB: MHHEpAIbHBIE ()OPMBI AITUX METAILIOB
BXOJUIT B COCTaB TUTAHOBBIX MHHEPAJIOB, 00Pa3yIOIINX BMECTE C KBApIIEM MPUPOIHBIA MUHEPAIbHbIH
00BEKT — JICHKOKCEH.

Taxum 00pa3oM, JeHKoKceH SIperckoro MEeCTOpOKACHHS PEICTABISICT cOOOU MOTMMHUHEPAITh-
HBIH KPUCTAIUTMIECKUIT arperar, a Slperckast THTaHOBas py/ia OTHOCHTCSI K MHOTOKOMITOHCHTHBIM KOM-
TUICKCHBIM PyIaM.
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HAPAMETPHI OFBEKTOB OKPYKAIOIIEN CPEJbI KABKA3CKOI'O PETHOHA
B ACIEKTE I'NIOBAJIBHBIX KJIMMATUYECKUX U3MEHEHUIA
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Annomayusa. Bo Bropoii monosuHe XX B. 4EII0OBEYECTBO IIPEONOIENO0 PyOexk, KOTa BO3IeHCTBIE HA OKPY-
HKAIOIYIO CPely CTalO COU3MEPHMO C BIUSHHEM €CTEeCTBEHHBIX NPUPOAHBIX siBiIeHUI. Hampumep, Ha cocTosHUI
rno6anbHON GHOChepsl OTPa3MINCh pa3pylLIeHHe CTPaTOc(HEepHOro 030Ha M3-3a IMUCCHH (DPEOHOB B aTMochepy.
Co3HaHHe peantbHOro IOJOXKEHHS JIell IPUBENIO MOJUTHKOB K co3qaHmio KuoTckoro nmporokosna, HO, Kak CTajlo U3-
BECTHO, [Ja)ke HCIIOJIHEHHE BCEX HOPM M TpeOOBaHMI IIPOTOKOIA HE CMOXET COKPAaTUTh KOJIUUECTBO NApHUKOBBIX
ra30B U 3aTOPMO3HThH IN100aIbHOE HoTenenue kaumaTa. Ho y Hac ecTs emé Hagexkna, T. K. KIMMaTH4ecKas CHCTeMa
B IIEJIOM YCTOIYMBA U 10 ONPENENEHHOr0 MOMEHTa, OHa BCE-TaKHM CIOCOOHA K CaMOBOCCTaHOBJICHHUIO. B maHHOM
cTaThbe IpeJCTaBieHbl JaHHbIE IO NIPU3EMHON TeMIepaType Boznyxa B BepxHe-bankapckoM yinenbe Ha BBICOTE
1 049 M H. y. M., a TaKXKe JJaHHBIE TIO pacxojaM Boxsl Ha p. Tepek (ct. Kornspesckas) 3a 2010-2021 rr. Lensto
HCCIIEIOBaHHUH CTaJI0 BEISIBIIEHNE IPOCTPAHCTBEHHO-BPEMEHHBIX I3MEHEHUH TeMITepaTyphl IPH3EMHOTO CJIOSI aTMO-
ctepsl B Bepxue-bankapckoM yienbe 1 pacxo10B BoJibl Ha p. Tepek. VcenenoBanus 0COOCHHO aKTyallbHBI C TOUKH
3peHHs BIMSHUS H3MEHEHHUs KIMMaTa Ha TUIPOMETEOpOIOTHYEeCK e TapaMeTphl BLICOKOTOPHBIX M PABHHHHBIX 00-
nacteit KaBkasa. IIpoBen€HHbIe HCCIIeIOBaHUS BBIIBIUIH MOJIOXKUTEIBHEIN TEMIIEPATYPHBIH TPEH] BO BCE CE30HBI
roga. CpefHeroJoBble 3HAUEHHS PACXOJ0B BOABI MOKA3alIl KOPPEILILHUIO ¢ TeMIIepaTypoil IPH3eMHOTO CJI0sl BO3-
nyxa. Taxoke paHXKHpoBaHHE IO CpeJHEMECSIUHON TeMIepaType BBIIBHIO Hanbollee TEMIbIe ¥ Xonoausle roga. O0-
Hapy>KeHHbIC N3MEHEHUSI CPEJHET0I0BOI TeMITepaTyphl IIPU3EMHOTO CJIOsl Bo3ayxa B Bepxue-bankapckoM ymense
1 PacXofoB BOJBI Ha p. Tepek MOATBEp KAAI0T HAIMYKE HOTEIIeHUs] KIUMaTa.

Knroueswie cnosa: rnodanbHOE NOTEINIEHUE KiuMata, Bepxue-bankapckoe ymense, p. Tepek, p. Uepe-ban-
KapCKHii, IpH3eMHas TeMIIepaTypa BO3LyXa, Pacxo.] BOIbI

/lna yumupoeanusa: Aroesa J. A., bozuesa XK. U., Uttues A. b. [TapameTpbl 00bEKTOB OKpY KaroLIei CpeJibl
KaBka3ckoro pernona B acrekTe rio0albHbIX KIMMATHIECKUX U3MeHeHuii // ['eonorusi, reorpadust u riobanbHas
sneprust. 2023. Ne 2 (89). C. 68-78. https://doi.org/10.54398/20776322_2023 2 68.
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Physical Geography and Biogeography, Soil Geography and Landscape geochemistry (Geographical Sciences)

Abstract. In the second half of the 20th century, mankind overcame the threshold when the impact on the
environment became commensurate with the influence of natural phenomena. For example, the state of the global
biosphere was affected by the destruction of stratospheric ozone due to the emission of freons into the atmosphere.
Consciousness of the real state of affairs led politicians to create the Kyoto Protocol, but as it became known, even
the implementation of all the norms and requirements of the protocol will not be able to reduce the amount of
greenhouse gases and slow down global climate warming. But we still have hope, since the climate system as a
whole is stable and up to a certain point it is still capable of self-healing. This article presents data on surface air
temperature in the Upper Balkar Gorge at an altitude of 1 049 m above sea level, as well as data on water discharges
on the Terek River (village Kotlyarevskaya) for the period from 2010 to 2021. The purpose of the research was to
identify spatio-temporal changes in the temperature of the surface layer of the atmosphere in the Upper Balkar Gorge
and water flow in the Terek River. The studies are especially relevant from the point of view of the impact of climate
change on the hydrometeorological parameters of the high-mountainous and lowland regions of the Caucasus. The
conducted studies revealed a positive temperature trend in all seasons of the year. The average annual values of
water discharges showed a correlation with the temperature of the surface air layer. Also, ranking by average
monthly temperature revealed the warmest and coldest years. The detected changes in the average annual
temperature of the surface air layer in the Upper Balkar Gorge and the water flow in the Terek River confirm the
presence of climate warming.

Keywords: climate warming, Upper Balkar Gorge, Terek River, Chere-Balkarsky River, surface air
temperature, water flow

For citation: Agoeva E. A., Bozieva Zh. Ch., Ittiev A. B. Parameters of environmental objects in the Caucasus
region in terms of global climate change. Geology, Geography and Global Energy. 2023;2(89):68-78 (In Russ.).
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Beenenne

[IpoGiemMa M3MeHEHHH TTIOOANEHOTO THUAPOJIOrUYECKOTo NHKJIA oOpaniaer Ha ceOs BHUMaHHE
Y4YE€HBIX MHOTHX cTpaH. 1 3T0 00BSCHNMO, T. K. JaHHBIC HAOJIOCHNUIT 32 3JIEMEHTaMH THIPOJIOTHYE-
CKOT'O [TUKJIa CBUJICTEJILCTBYIOT O MIPOMCXOSIINX B OCIEIHNE ACCITUICTHS I3MEHEHHSIX TJI00aTbHON
IpU3EeMHOI TeMIepaTypsl BO3/yXa, TeMIIepaTyphl IOBEPXHOCTH MUPOBOTr0O OKeaHa 1 €ro YpOBHS; IPU-
49€M BCE 3TH U3MEHEHHS UMEIOT TEHICHIUIO POCTa, MHTEHCUBHOCTD YBEIHMUCHHS KOTOPOTO OXKUAAACTCS
U B MIEPCICKTUBE.

J1711 MOHMMAaHHUS CYTH BCETO IMPOUCXOISIIETO HA IUTAHETE B IIOMOILB MPUXOIIT (PH3UKO-MaTeMa-
THYECKOE MOJETHPOBAaHHE, HCIOIb3yeMOe A pa3padOTKH W OOOCHOBAaHHS CTPATETHH aganTaluu
K O’KHJIaeMbIM U3MEHCHUSAM KJIUMaTa Ha IJIaHeTe.

Tak, rpynna MI'OHK cmonenupoBaia B cBoEM 0030pe MOBBILICHHST CPEIHET0I0BOH U CpeIHeT-
nobanbpHOM TeMmnepaTypsl 3a nepuos ¢ 2005-2025 rr. na mnanete Ha 0,4 °C. B nenom u3sMeHeHHe KITU-
MaTHYECKUX XapaKTePUCTUK YBEIMYMBACTCS M 00 3TOM CBUETENBCTBYET CTATHCTHKA 3a KIuMaTdop-
MupyronmmMi ¢akropamu [9-10].

OmHOIi U3 OTIaCHBIX CTOPOH OyIyIIero MOTEIUICHUs KJIMMaTa Ha ITaHeTe CBA3aHO C OTTaWBaHUEM
obacTelf BEUHOI MEp3JIOTHI, K KOTOPHIM, B YaCTHOCTH, OTHOCSTCS NenHuku [ maBHOro KaBkazckoro
xpeOra.

Ha ¢one rinodansHOro MoTerieHus KIMMara perioHajIbHble U3MeHeHus ero B Poccuu OynyT na-
JIEKO HEOJMHAKOBBIMY, a UX BJIMSHHUE Ha OTAENIbHBIC BU/bI XO3SICTBEHHON AEATENLHOCTH MOTYT OBITH
KaK MOJIOXKUTENLHBIMH, TaK U MaryOHbIMU. U B CBSI3U ¢ 3THM IVIaBHOM NMPAaKTHYECKOH 3ajiaueil sSBIseTcst
MPOrHO3 ATUX W3MEHEHHUH Ha MEePCIEKTUBY U OLIEHKA MOCIEACTBUIN ISl OKpYy»Karollel cpelibl, IpHOpH-
TETHOCTB JKU3HEOOECTIEUeHHsI HACETICHHS M Pa3BUTHSI SKOHOMHKH C TEM, YTOOBI CBOEBPEMEHHO Pa3pado-
TaTh KOMIUIEKC MEPOTIPHATHH I10 aJaNTaIl{ U IPEAOTBPAILICHAIO BO3MOYKHBIX HETATHBHBIX SBJICHUM [2].

Lenpio naHHOW MCCIENOBATENBCKON PabOTHI SABISETCS MPOCTPAHCTBEHHO-BPEMEHHOE HCCIE0-
BaHME TEMIIEpaTyphl IPU3EMHOTO CIIOS aTMOC(epbl BEICOKOTOPHOH 00JIacTH 3alaJHON YacTH ceBep-
Horo cki1oHa llentpansaoro Kaskasa u rugposioruu. B yacTHOCTH IpecTaBiIeHbI CPeIHET0JOBbIE JaH-
HBIE PacX0J0B BOJbI Ha paBHUHHBIX 00nacTsax CesepHoro KaBkasa.

O0BbeKTbI, MATEPHUAJIBI M METOIbI HCCJIEI0BAHU I

B )IaHHOﬁ CTaTbC NPEACTABJICHBI MOHUTOPHUHI'OBBIC JAHHBIC I10 HpH3eMHOﬁ TeMnepaType BO3-
nyxa B Bepxue-bankapckom ymiense 3a 2010-2021 r., a Taxke 1aHHBIE 10 pacxojaM Bojbl Ha p. Tepek
(cranmna KotnsipeBckast) 3a ykazaHHBIH BbIIIE Iepro. JlaHHbIe HAOIIOAEHHIA 110 pacXoaM BOJIbI ObLTH
B3Thl U3 oTuéroB DPI'Y «KabbamkBompecypchl» M OTIENla BOJHBIX pecypcoB 3amagHo-Kacmwii-
ckoe OacceitHoBoe BogHOe ynpasieHue mo KBP. Pesynbrarer nccnenoBanuii mpeacTaBieHb! B BUIE TH-
CTOTPaMM U TaOJIUIIBI.

HaHHbIe o TeMnepaType IPU3EMHOTO CJI0s1 Bo3g1yxa l'lO.]'ly‘-leHl)I Ha MeTeOHyHKTe, HaxogAmemMcs
B Bepxne-bankapckom ymense, — c. Bepxusasa-bankapus, Ha Beicote 1 049 M H. y. M.

I'maposorndeckuil myHKT Ha p. Tepek pacnosnoxeH B cT. KotnspeBckoi. [lata ero oTKpbITHI —
1902 r., BeicoTa — 212,82 M H. y. M., 43°58’ c. m. u 44°08" B. 1., Iuonaas Bogocbopa p. Tepek co-
craiser 8 920 M?, pacCTOSHME: OT UCTOKA — 86 KM, YCTh — 437 KM.
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Tepex — TUITMYHO ropHas peka, 00pa3yrouIascst OT TasHUSA 3UMHHX 3aI1acOB CHETA U JIETHUKOB.
Bopnsie pecyperl 6acceifHa p. Tepek UrparoT KIIOYEBYIO poiib B 3koHOMUKe KabapanHo-bankapckoit
Pecny6muku.

OCHOBHBIM BOZOMOJb30BaTeNneM p. Tepek SABIAETCS CENbCKOE XO3SIHCTBO, KOTOpOEe MOTPeOIIsieT
10 70 % Bomsl ot obmiero Boxo3zabopa. KpymHeIMu mOTpeOUTENsIMU SIBISIFOTCS TaKKe PHIOHOE, JKH-
JIMIIHO-KOMMYHAIIBHOE XO3SIHCTBO M I'HApO3HepreTHka. [1o cremneHn X0o3sHCTBEHHOTO M AKOJIOTHYe-
CKOTO BO3/ICHCTBHS JTaHHBIA PErnoH, UMEIONMH OOJbIIOe MPOMBIIUICHHO-X03HCTBEHHOE, JIeueOHO-
03/I0POBHUTENHHOE M PEKPEAI[IOHHOE 3HAUCHNE, OTHOCUTCS K YUCITy HanOoJee HalpsyK EHHBIX.

Tepputopus 6acceiina p. Tepek moasep:keHa BOAHOW U BETpOBOH 3po3unl. THTEHCHBHOCTH BOI-
HO¥ 5p03UH KOHTPOJIMPYETCSl THTCHCHBHOCTBIO JIETHE-BECEHHHX JIMBHEBBIX OCAKOB; KPYTH3HOI, (hop-
MOM, JUTMHOH U SKCHO3UIHEH CKJIOHOB; (PH3MYECKUMH CBOMCTBaMH [TOYB; TUTOJIOTHEI TOYBOOOPA3yr0-
mwmx nopon [7; 9].

B pacuérax maHHBEIX IO TeMIlepaType IPU3EMHOT0 cJI0st Bo3ayxa B Bepxue-bankapckom ymiense
1 pacxoJoB BoJbI Ha p. Tepek 3a OCHOBY OBUIH B3SITHI CIIEAYIONINE 3HAUeHNs, 0003HaYeHHBIE HA THCTO-
rpamMmax abOpeBHaTypamu:

1. CB3 — cpenHee BeceHHeE 3HAUCHUE (3a mpu mecsaya secenne2o ce30Ha 3a nepuod ¢ 2010
no 2021 2.);

2. CJI3 — cpenHee neTHee 3HA4YCHUE (3a mpu mecaya remue2o ce30Ha 3a nepuoo c 2010
no 2021 2.);

3. CO3 — cpenHee oceHHEE 3HAUCHHE (3@ mpu Mmecaya oceHHe2o ce30Ha 3a nepuoo ¢ 2010
no 2021 2.),

4. C33 — cpenHee 3UMHEE 3HAUCHUC (3¢ mpu Mecsaya 3umHezo ce3oHa 3a nepuod ¢ 2010
no 2021 2.),

5. CI'3 — cpenHee rooBoe 3HaUCHHUE (3a 6ecb nepuod ucciedosanus — ¢ 2010 no 2021 2.);

6. CC3 — cpenHee Ce30HHOE 3HAUCHHE (3a MpU Mecaya Kaxrcoo2o ce30Ha 00H020 2004);

7. Cpennee 3HaYEHHUE 3a MECSILL.

OOHapykeHHBIE I3MEHEHNUS CPEJHET0J0BOH TEMIIEpaTyphI IPH3EMHOTO CII0sI BO3LyXa B BepxHe-
BankapckoMm yImense OATBEPKIAI0T HATMIHe U3MEHEHHS KIIMMaTa B CTOPOHY MOTeTIeHus. Parmxkupo-
BaHME [0 CPEIHEMECSIIHOH TeMIIepaType BBISIBHIIO HanOouiee TEIUIbIEe M XOJI0AHBIE To/a.

Panee HamMM OBUTH YrKe TIPOBEICHBI HCCIIEI0BAHMS 10 N3MEHEHUIO IPU3EMHON TEMIIepaTyphI BO3-
Jlyxa U ypoBHs ocankoB B Bepxue-bankapckom ymense [4—6]. ITo uMeromumes JaHHBIM METEOPOJIO-
TMYECKHX U THAPOIOTHYECKUX HAOIOIeH I, B OCIIeIHee JeCATUIICTHS OTMEeYaeTCsl MTOBBILICHHE TeM-
nepaTypbl BO3AyXa U yBeIHIEHHE KOJINIECTBA aTMOC(EPHBIX 0CaJKOB C PA3TMIHBIMU TPEHAAMH.

Hayunasi HoBu3Ha

JlaHHBIE WCCIENOBAaHUS paHee HE MyOIMKOBAINCH M MPEACTABISIOT cOOON HAaydHBIH HMHTEpec
C TOYKH 3pEHUS] M3MEHEHHs THIPOMETEOPOJOTHUECKHX IapaMeTpoB BHYTPH KalIe€HJApHOTO TOAa,
T. €. TIOCE30HHO.

IIpakTHYecKasi HEHHOCTH M AKTYAJILHOCTD

ITpoBenéHHBIe HAMM MCCIIEJOBAHUS 3aCOCTOSHHEM KIMMAaTHYECKHUX napaMeTpoB KaBkazckoro
pEerHoHa U MX M3MEHEHHEM B IPOCTPAHCTBEHHO-BPEMEHHOM aCIIeKTe MOCITyXKaT HH(GOPMAI[OHHO# oc-
HOBOH JUTsl BHIPAaOOTKH, pealn3aluy U B JajbHEHIIEeM OLEHKH Pe3yJIbTaTHBHOCTH TOCYIapCTBEHHOU
KIIMMaTHIeCKON TTOMTUTUKY BOTHOIICHUH U3MEHEHHS KIMMaTa, TI03BOJISIONINE B JaTbHEHIIEM cO3/1aTh
(I3UKO-MaTeMaTHIECKHEe MOIENH KIIMMaTa M HalPaBIIATh Pa3BUTHsA [ ocyrapcTBeHHOI Habmo1aTeNb-
HOH ceTH, €€ COOCTBEHHOM aIanTaIuH K 0)KUIaeMbIM H3MEHEHHSAM KINMaTa 1 OIIPE/IeNTUTh BayKHEHIIIHe
MOTPEOHOCTH B YIPEkKTAfOMIei afanTanuy K BO3MOXKHBIM B OyIyIieM H3MEHEeHHSIM KIMMara.

Taxoke U3ydeHne rHAPOJIOrHYECKUX MapaMeTPOB MO3BOJIUT BBIIBUTH B3aUMOCBSI3U MEXy NU3MEHe-
HHEM METEOIapaMeTPOB M BBISBICHHE HA PAHHHX 3TalaxX OIMAaCHBIX THAPOMETEOPOIOTHUECKUX PUCKOB.

Kak nokazanu nanusie Pocrugpomera 3a 2008—2021 rr., tnHaMHKa KOJIMYECTBA OMACHBIX THII-
POMETEOPOTOTHUECKUX SIBICHHUH (BKIIOYAst TUIPOJIOTMYECKHE U arpOMETEOPOIOrHIeCcKre), HaHECIITHE
3HAUUTENBHBIN yIIepO 0TpaciisiM SKOHOMHKH W )KH3HEIeATeIbHOCTH HaceJIeHus, oBbIcuiack ¢ 1 090
1o 1205 ciygaes [8].

Taxoxe poBeIEHHbIE HCCIISIOBAaHMS YKa3bIBAlOT HA HEOOXOANMOCTS B PACIIMPEHUU THAPOIOTH-
YEeCKHX ceTell HaOIIOJeHUH B BEICOKOTOPHBIX JIEAHUKOBBIX obnactsix PO u, B wactHOCTH, CeBepHOTO
Kaskaza JI1 MOHUTOPHHI'A COCTOSTHUSA MHOTOJICTHCH MEP3JIOTBI B CBA3U CO CHHXXCHUEM 06meﬁ
e€ Macchl CBSI3aHHOE C MOTEIJICHHEM KIIMMaTa Ha IUIaHeTe U, KaK CJIICTBUE, CHI)KEHHE TaKOro CTpa-
TEruuecky Ba)KHOTO pecypca Ha IUIaHeTe, KaK MpecHasi BoJa.
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wCranueTeil xpedemy

Pucynok 1 — Kapta-cxema Bogoc6opHoii cetu p. Tepek [1]

Pe3yabTaThbl U X 00Cy:KIeHUE

Cesepuslit KaBka3 cpaBHUTENIBHO O0raT BOJHBIMH pecypcaMy. PeuHas ceTh IpHHAUISKUT K Oac-
ceitHam A3oBckoro u Kacmmiickoro mopeit. 3mech nporekaroT peku Kyoans, Kyma, Tepek, Cynak, Ca-
MYp ¥ psia Menkux pek [larecrana (puc. 1).

Haunbonpmeil kak 1mo AjHMHE, TaK W IO IUIOMAAN BogocOopa seisercs p. Kybanb, BTOpoit ke
110 TI0Iaan Bogocoopa sBisiercs p. Tepek. Microkamu p. Tepek sBiseTcs: 3aCHEKEHHBIH U 3aJIeIeHe-
TBIA ceBepHBIN CKIIOH Bompmoro KaBkaza. B cBsi3M ¢ 9THM JIeAHUKOBOE MHTaHWE Hanboyiee 3HAYM-
TenbHO B OacceliHe p. Tepek, rae oHO B cpeqHeM st Becero OacceliHa coctasimster 11,3 %.

Jouns ucrounnkoB nuTaHus pek KaBkasa ompezensercss 0cOOCHHOCTSIMU KIIMMaTa, Teojoruye-
CKHMM CTPOEHHEM, BBICOTOH OacceitHa u T. 1. Kpome konebaHmii peqHOro CTOKa 1o TojjaM, OTMEYAI0TCsl
U €r0 N3MEHEHWUs], CBI3aHHBIE C AaHTPOIIOTeHHOM e TeIbHOCTBIO M KIMMAaTHIECKHMH yCIIOBUSMU.

B mocnenHue necatuneTHst oTMedaeTcs M3MeHeHue KiMara. [Iporcxosiee riodansHoe MoBbI-
IIeHHe TEMIIEePaTypPhI BO3{yXa MPUBOAUT K H3MEHEHHIO KOJIMIECTBA U PEXXUMY aTMOC(EpHBIX 0CaIKOB,
CHEXHOTO TIOKPOBA, HCIIAPEHHUIO C CYIIH U BOJOEMOB M, COOTBETCTBEHHO, K U3MEHEHHIO BOJHOTO Oa-
JaHca 0acceifHOB peK M OOIIETo CTOKa, 0COOEHHO K MepepactpeieNieHHIO ero B TeYeHUe roaa [2—6].

OHOBPEMEHHO MPOUCXOIUT H IepepacipeieNieHrue THAPOMETEOPOIIOTHIECKHX mapameTpos Ce-
Bepo-KaBkazckoro permoHa, 4to Mbl 4 HaOmMogaeM Ha pucyHkax 2—3. Kak BuaHO, 3a HccieayeMbli
nepuoJ HaOMI0AeTCsl OJNIOKHUTENbHAS JIMHUSL TPEHJa 10 TeMIlepaType MPU3EeMHOTO CIIOS BO3IyXa
B Bepxne-bankapckom yiesnbe, a pacxo Bojbl Ha p. Tepek UMeeT OTpHLATeNbHYIO JIMHUIO TPEHA.

Kax noka3zano Ha pucyHke 3 1 B TabJHIIe, TOJOXKUTENbHAsT KOppemsiiuys 3a 12 et ncciaeaoBaHui
HaOJIIOMaeTCst MEeX Ty TEMITEPaTypoi MPU3EMHOT0 BO3/yXa U PacXoJ0M BOJBI B IIPOIIEHTAX OT CpeIHe-
MHOTOJIETHETO B cieayromue roaa: 2010, 2012-2013, 2015, 2017-2018 u 2021, T. e. cocTaBmuser 58 %
0T o01mero KoindecTBa rojoB. [IpraéM yMeHbIIeHHe CpeAHErog0BOro 00bEMa pacxoa0B BOBL, TAKXKE
B TIPOLIEHTaX OT CPEeIHEMHOTOJIETHET0, Habromaercs B cieayromux rogax: 2012-2013, 2015, 2017,
2019-2020.
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Pucynox 4 — Temniepatypa NpU3eMHOT0 CJIOSl BO3yXa 3UMOI

Cpennee 3umHee 3HaueHue (C33) Temmeparyp NpU3eMHOTO ClIosi aTMochepsl 3a IepHoJ ¢ Jie-
kabps 2009 mo Hosi0pb 2021 . coctaBmsier mmoc 2,87 °C, a cpennee romosoe 3HaueHue (CI'3) —
mmoc 11,7 °C. Kak BugHO, cpeiHee rogoBoe 3HaUYeHUE TeMIIEpaTyp MPU3EMHOTO CII0SI BO3yXa B 3UM-
Huil epuop B 4,1 pasa BhIIIE CpeIHNX MECSYHBIX 3HAUEHHUH JJIs1 JAHHOTO Teproja roaa (puc. 4).

[IpeBbimeHuit cpeTHIX TOAOBBIX 3HAYCHUI TeMIEpaTyp B 3UMHUNA IEPHO.I BEIABICHO HE OBLTO,
4ero He CKaKeIlb O MPEBBIICHNIX CPeJHNX 3UMHUX 3HaUeHHH TeMnepatyp. Tak, MaKCHMaIbHBIE CPe-
HHE MECSYHBIC 3HAYCHUS TEMIIEPATyp ONPEACNISHbI B CIIEAYIOMINX Mecslax 1 rojax: dexaops — 2010,
20142015, 2017-2019 rr.; sineape — 2018-2021 rr., gpegpary — 2010, 2013, 2015-2016, 2018—
2021 rr.; MuauManbHsbie: gegpans —2011 (Munyc 2,1 °C) n 2012 r. (munyc 3,2 °C), oexabps — 2016 T.
(munyc 1,2 °C).

CornacHo cpenHuM ce30HHBIM 3HaueHHsIM (CC3), Temreparypa IpU3EMHOTO CII0Sl aTMOChepsI
B 3UMHHUH nepro mossimaercst ot mwmoc 2,1 °C (2009-2010 rr.) mo mmoc 5,0 °C (2018-2019 rr.),
T. €. TeMIeparypa MPHU3EeMHOTO ClI0os aTMOcdephl Hadana MCCIeyeMOoro neproaa OoJblle TeMIepa-
TYpbI KOHIIa TIPEMEPHO B 2,4 pa3a, Ha YTO TAKXKE yKa3bIBaeT MOJOKHUTEIBHBIN TPEH ] Ha rpaduke.

Taxoxe Ha rECTOrpaMMe 3UMHEro Iepruoja HaOMIOAaeTCsl MONOKHUTEIBHBIN TPEH I IS CIEAYIo-
IIMX 3HAYEHHH, ypaBHEHHs KOTOPBIX BBITIIST CIACSAYIOLIMM 00pa3oM:

® CpelHHE Ce30HHbIE:

y=0,27x+1,09;
®  CpelHHE MECsSYHbIE:
SIHBapb —
y=0,3372x +0,0129,
(beBpanp —

y=0,5379x — 0,6841.

OTpunaTeNsHBIil TPEHI OTMEUYEH B JeKkabpe MecsIe UCCIeIyeMOro Meproia, U ypaBHEHUE pe-
TPECCHHU, KOTOPOTO BHITIISAUT CIIETYIOIIAM 00pa3oM:

y=-0,0297x + 3,7848.
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CB3 temnepaTyp npuseMHOro ciosi armocdepst (puc. 5) cocrasmsier mwitoc 11,2 °C, a cpenuero-
noBoe 3HaueHue — mmtoc 11,7 °C.

Kak BuznHO, CI'3 TeMmepaTypsl MPU3EMHOTO CJIOsI BO3AyXa HAXOAATCS MOYTH Ha OJHOM YPOBHE
co CB3.

Kak moka3aHo Ha PHCYHKE 5, MPEBBIMICHHS CPEIHUX BECCHHHX 3HAYCHUM U CPEIHHUX TOJOBBIX
3HAUEHUI TEMIIEPaTyp MPU3EMHOTO CIIOSi aTMOC(EPhl HAOMIOAAETCS B CIEAYIONMX MECSIax U ToJax:
anpens — 2012, 2016, 2018, 2020 u 2021 rr.; mari — 2010-2021 rr.
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Pucynok 6 — Temneparypa NpU3eMHOTO CIIOS BO3yXa JETOM
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CornacHo CC3, TeMneparypa OpU3eMHOTO CJIOsI aTMOC(epbl B BECEHHUH MEPUO]] MOBBIIIACTCS
ot toc 9,7 °C (2010 r.) mo tumroc 12,0 °C (2021 1.), T. €. TeMueparypa MpU3eMHOT0 ¢JI051 aTMOC(EpHI
C HayaJsa MCCielyeMoro mepruoia 0oplie TeMIeparyp KoHIa npuMepHo B 1,2 pasa, Ha 4TO Takoke yKa-
3bIBAET TOJIOKUTEIBHBIN TPEHA Ha rpaduke.

Taxoxe Ha TUCTOrpaMMe BECEHHETO Iepruoja, HaOII0IaeTCsl OJIOKUTEIbHBIA TPEH T IS CIemy-
IOIUX 3HAUCHNUH, YPaBHEHHSI KOTOPHIX BBIJBIIAT CIEAYIOIINM 00pa3oM:

®  CpEIHHE Ce30HHBIC:

y=0,2923x +9,3;

® CpE€AHUC MECAYHBIC:

MapT —
y=10,2635x +4,9083,
anpenb —
y=0,3108x + 8,8045,
Mai —

1=0,3147x + 14,088.

CJI3 Temnepatryp npu3eMHOro ciosi atMocdepsl (puc. 6) coctapiser wioc 20,3 °C, a cpennero-
nosoe 3HaueHne — mioc 11,7 °C. Kak BunHo, CJI3 TemmepaTyp IpU3EMHOTO CIIOSI BO3AyXa B JICTHUI
nepuon B 1,73 pasa Beime CI'3.

HesHnauunTtensHble NPEBHINICHUS CPEAHNUX JICTHUX 3HAaUCHNI HAOIIONAI0TCS B CISIYIOIUX Mecs-
uax u rogax: utono — 2018-2021 rr.; wrone — 2010, 2017-2021 rr.; aseyem — 2010, 2012, 2014,
20162021 rr.

Kax nokasbpiBaeT rHCTOrpamMMa JICTHEro Iepuosa, Ha GOHe IMOJIO0KHUTENBHOTO TEeMIIEPaTypHOro
TpeHaa HabmoaaeTcs noseienrne CC3 TemmepaTyp IPpU3EMHOTO ClIoS aTMOC(hephl ¢ Hadana HCCIeay-
emoro nepuoza B 1,2 pasa.

Takke Ha THCTOTpaMMe JITHEr0 Neproia, HabJIoJaeTCsl MOJIOKUTEIbHbBINA TPEHA I 3HAYCHHUIA,
YpaBHEHUS KOTOPBIX BBINIIAT CIEIYIOIIUM 00pa3oM:

®  CpEIHME Ce30HHBIC:

y=0,4052x + 17,641;

® CpE€aHUC MECAYHBIC:

HIOHb —

y=10,4047x + 16,39,
HIOJIb —

y=10,4007x + 18,312,
aBrycT —

y=0,34691874x + 18,862.

CO3 u CI'3 TemnepaTyp MpU3EMHOTO Closi aTMOocdepsl (pHc. 7) HAXOAWTCS TOYTH HAa OJTHOM
ypoBHE U coctaBisaeT mwioc 12,1 u mumoc 11,7 °C cootBercTBeHHO. Tak, MpeBHIIEHHE CPEAHUX OCEH-
HHX 3Ha4YEHHI M CPEIHUX TOJJOBBIX 3HAUCHUH TeMIIepaTyp MPU3EMHOTO CJI0sl aTMOC(epbl HabIoaaeTcs
B CIIEIYIOIIMX MECSIax u ronax: cenmsaops — ¢ 2010 mo 2021 r., oxmsabépes — 2012, 20182020 rr.

MuHHMaIbHBIE 3HAYESHUs TEMITEpaTyp NpU3eMHOro ciost atMocdeps! paBHbie witoc 0,1 °C oT-
MeueHsl B HostOpe 2011 r., a MmakcumanbsHble — B ceHTsA0pe 2020 1. paBHbIe mmoc 20,7 °C. Cpennss
TeMmIeparypa B CEHTA0pe, OKTsIOpe W Hos0pe coctaBmwia mioc 17,0, moc 12,2 u mioc 7,0 °C
COOTBETCTBEHHO.

Kak mnokasbiBaeT TI'HCTOrpamMMa OCCHHETO IepHoja, HaOIIONACTCs IOJOKUTENbHBI TPEH.
U1 3HAUEHUH, YpPaBHEHHUS KOTOPBIX BBIMIAIAT CIEAYIOIUM obpazom:

®  CpeHHE Ce30HHBIE:

y=0,2591x + 10,374;

® CpE€AHHC MECAYHBIC:

CeHTSIOph —

y=0,1781x + 15,83,
OKTSI0ph —

y=0,422x +9,4818,
HOSIOpb —

y=0,1874x + 5,7318.
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Kak moka3aHo Ha pECYHKe 8 U B TabHIe, COOTHOLICHHE BECEHHHX M OCCHHUX TEMIIEPATyp MpH-
3eMHOro cnosi arMocepsl B Bepxue-baiakapckom yienbe HaxXOTUTCS MOYTH Ha OXHOM YPOBHE.
Ipruém HanbONBLINE CPEAHEMECSIHBIE TEMIIEPATYPBI IPU3EMHOTO CIIOSI aTMOC(EPHI ISl BECCHHETO
U OCEHHETO Ce30HOB BBIBIICHBI B allpeiibe, Mae, CEHTsI0pe 1 OKTsI0pe.

25 16
v=10.2591x + 10,374

[
=]

-
om

CpeaHee 0ceHHee SHaTeHNe (CO3)
—
=

I CpegHee €roJoBoe sHa 1erme (CT'3)
cpeIHee ceT0HHO e YHa TeHIIe (CC3)

om

]
2010r. 2011r. 2012r, 2013r. 2014r. 2015r. 20161, 2017r. 2018r. 20191, 20201, 2021r.
I ceHTAOPB S oK TADpL
I HOADP B CO3 - (+12,1°C)
CT'3 (2010-202111.) - (+11,7°C) cC3
----- Jnmmeiman (CC3)

Pucynox 7 — Temmneparypa NpH3eMHOTO CJI0s BO3/yXa OCEHBIO

I e " 3umMma; 2,86; 6%

Pucynok 8 — CooTHolleHne TeMIepaTyphbl IPH3EMHOIO BO3TyXa
B Bepxne-bankapckoM yienbe B pa3sHble CE30HBI

Takum 06pa30M, Ha OCHOBaHHWHU UMCIOIINXCS TaHHBIX MOXXHO CXEMAaTHYHO IPEACTAaBUTL pacIipe-

JIeTIEHHE UCCIIeAYEMbIX TAPAMETPOB MO rojIaM, MECSIaM U B POIIEHTAX OT CPEJHEMHOTOIETHETO 3Ha-
yeHus (Tabi.).
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AHany3 JaHHBIX OKa3all, 4To:

1. CambiM ménnvim 200om B Bepxue-bamkapckoMm ymienbe (10 MOKa3aTeII0 CPEIHET0J0BOM
Temrepatypsl) okaszaics 2018 r., Temmeparypa IpuU3eMHOTO ciost aTMocdepsl coctaBmia mioc 13,8
°C, a caMbIM X0.100HbIM 2000m — 2011 1. co cpeaneit Temmepatypoii mmoc 9,0 °C.

2. Cawmas ménaas 3uma B Bepxue-bankapckom ymienbe Obuta B 2018—2019 rr. CpenHsis 3uMHsSA
Temreparypa coctaBuia mwiroc 5,0 °C, a camas xonoonas — B 2011-2012 rr., cCpeHsasA 3UMHSIS TEMITC-
patypa mpu3eMHoro ciost armocdeps! cocraBmiia munyc 0,3 °C.

3. Camoit ménnoii éecnoii B Bepxue-bankapckoMm ymiense MOXKHO cuuTaTh BecHy B 2018 r.:
CPeIHsIs BECEHHSA TeMITepaTypa IPU3EMHOTO cliost atMocdepsl coctasmia miroc 14,0 °C, a camoti xo-
n00Hot — B 2011 r.: cpenHss BeceHHS TeMIlepaTypa MPU3eMHOT0 ciost atMochepsl — mutioc 8,6 °C.

4. Camoe ménnoe nemo B Bepxue-bankapckom ymense 66ut0 B 2021 T.: cpenHsst ICTHAS TEM-
nepatypa Mpu3eMHOro cjosi atMmocdeps! cocraBuia mioc 23,0 °C, a camoe xonoonoe — B 2011 1.:
CPeHsS JICTHSSA TeMIIepaTypa Mpu3eMHOro ciosi atMocepsl — miroc 18,2 °C.

5. Camas ménnas ocenvio B Bepxue-bankapckom yrienbe O0buta B 2020 T.: cpelHss OCCHHSS
TeMIeparypa Ipu3eMHOTo ci1ost aTMoc(eps! coctasmia mioc 15,0 °C, a camoti xonoonou — 82011 r.:
CPeHsAS OCEHHSS TeMIIepaTypa MpU3eMHOTro ¢jios atMochepsl — miroc 8,7 °C.

6. Tloce30HHOE pacHpeesIeHIe TEMIIEPATYPBI IPU3EMHOTO CII0st aTMOC(hEphl XapaKTepH30BaIOCh
THOJIOKUTENBHBIM TPEH/IOM BO BCE CE30HBI MCCNICAOBaHMi. Tak, BBIIBICHO YBEIMYCHHE TEMIEPATyphI
MPU3EMHOTO CII0si aTMOc(epsl ¢ Havyala W 0 KOHIa Meproa uccienoBanuii, T. €. ¢ 2010 mo 2021 r.:
3uMoif — B 2,4 pa3a, BecHOit — B 1,2-1,6 paza, netom — B 1,2 pa3a, ocenpto — B 1,7 paza.

7. PacmpezeneHue 1o rojam JIMIUPYIOIIETO MOJI0KEHUS TEMITEpaTyphl IPHU3EMHOTO CIIOS ATMO-
chepor: 2018 2. > 2019 2. > 2020 2. > 2021 2. > 2010 2. > 2015 2., Ha TOJIO KOTOPBIX IPUXOANUTCS
55 % oT cpeTHEMHOT OJICTHUX 3HAYCHUH.

8. 66 % ot Bceil cyMMapHO#i TeMItepaTypbl MPU3EMHOTO CJI05 aTMOC(EPHI 3a TIEPHO.T UCCIIEO0-
BaHui (20102021 rT.) IPUXOAMUTCS Ha IIECTh MECSIIEB UCCIECIOBAHUI: a82yCcm > Uioib > UlOHb > CeH-
mabps > mail > okmaAOpy;

9. Pacmpenenenue TeMIepaTyp MPH3EMHOTO CII0s1 aTMOcheps! (B % OT CPeJHEMHOTOJICTHETO
3HAa4YCHUs ) ToKka3ano, uto nepuof ¢ 2011 mo 2017 r. xapakTepr30BalICsl TOHWKEHHBIMHA 3HAYCHUSIMH
Y M3MEHSUICS B MpeAenax oT MUHYC 77 10 MuHyc 96 %, Tpu4éM MOBBILICHUE TEMIIEpaTyp MPU3EMHOTO
ciost atMocdepbl ObITO OTMEUeHO HayrHas ¢ 2018 .
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BOIPOCHI 'EOJIOI'HYECKOI'O HACJIEIUS
HA YPBAHU3UPOBAHHBIX TEPPUTOPUAX

Hcromuna Ceetnana AnaronbeHa'™, Ceupunos Jleonun Urnarbepuy?
1.2 Cubupckuii Genepansupiii yausepcuret, Kpacnospck, Poccus
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Annomayus. T'eomoponornieckie 0COOEHHOCTH MECTHOCTH, T'€0JIOTHIECKHI COCTaB TTOPOJ C UX SPO3HOH-
HBIM CMEIICHHEM I10J1 BIMSIHUEM BOHBIX PECYpPCOB — abHOTHYECKUE OCHOBOIIOJIATAOIIME SIUICHETHYeCKHE (haK-
TOPBI HHAVBUTyaTH3aluH TOPOJCKUX TEPPUTOPHH, CKIIAIBIBAIOIINECS Ha IPOTSDKEHHH MHJUTHOHOB JIET B YHHKAIb-
Hble DHEpreTH4Yeckue 0o0pa30BaHUs. YHHKAIBHOCTh YHEPTOreoJIOrnueckoil Mpo(HIN3alid IaJIEONCTOPUISCKOI
TEPPUTOPUH T'OPOA ABISAETCS SMUTCHETUUECKOI OCHOBOM ypOaHN3UPOBAaHHON Ororeoxumuieckoi suaemun. C po-
CTOM IropoJia reoMopQOJIOTHSI MECTHOCTH JAOHOJIHACTCS ypOOMOP(OIOTHIECKIMH YHIONPOCTPAHCTBAMH YIIHLL, TIJIO-
mazei, GopMHUPYeMBIMA KaMEHHBIMU IIOCTPOHKAMH M3 MECTHBIX I'€OJOTHYECKHX MaTepHanoB. Mcromb3oBaHue
MECTHBIX CTPOMTENIbHBIX MAaTEPHAIOB B apXHTEKType ropoja yCHJIHBAeT ECTECTBEHHbIE reoMopdoiormyeckoe
U Te0JIOTMYECKOe BO3JEHCTBHS Ha (DEHOTUITHIO TOPOKaH.

Kniouegvie cnoga: reomopdomorus, ypbomopdororns, reoapxeMopo3nuT, TeoANBEPCUTET, aONOTHYECKUE
SMUreHeTHYecKue GpaKTophbl, IHEProreoIoruyeckas IpodHIN3aLus

Jna yumupoganus: Vicromuna C. A., Ceupuznos JI. 1. Borpocs! reonornieckoro Hacaeaus Ha ypOaHH3HU-
pOBaHHBEIX TeppuTopusix // I'eomorms, reorpadus u rmnobampHas sHeprusa. 2023. Ne 2 (89). C. 79-87.
https://doi.org/10.54398/20776322_2023 2 79.

ISSUES OF GEOLOGICAL HERITAGE IN URBAN AREAS
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Abstract. The geomorphological features of the area, the geological composition of rocks with their erosional
mixing under the influence of water resources are the abiotic fundamental epigenetic factors of the individualization
of urban areas, which have formed over millions of years into unique energy formations. The uniqueness of the
energy-geological profiling of the paleo-historical territory of the city is the epigenetic basis of the urbanized
biogeochemical endemia. With the growth of the city, the geomorphology of the area is supplemented by
urbomorphological endospaces of streets and squares, formed by stone buildings from local geological materials. The
use of local building materials in the architecture of the city enhances the natural geomorphological and geological
impacts on the phenotype of citizens.

Keywords: geomorphology, urbomorphology, geoarchemorphosite, geodiversity, abiotic epigenetic factors,
energy-geological profiling
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BBenenue

YpOaHu3upoBaHHBIE OMOTEOXHMMUYECKUE YHICMUN — aJalTalldOHHBIE YCIOBUS YHEPTO-T€0JI0-
THYECKHUX MPOQHIH3aLUi TaJeONCTOPUIECKIX TEPPUTOPHIA TOPOJIOB — OOBETUHSIOT cpeohopMHpPY-
IONIHE STHTCHETHIECKAE CTUMYIIB (DEHOTHITMIECKOTO H3MEHEHUS ero HaceneHus. ['eomopdonoruye-
CKHE€ 0COOEHHOCTH MECTHOCTH, T€0JIOTHYECKHI COCTaB MOPOJI C UX IPO3UOHHBIM CMEIIEHUEM IO BIIH-
STHUEM BOJIHBIX PECYPCOB — aOMOTHYECKHE OCHOBOIOJArAIOIINE JTUTeHETHYECKNEe (PaKTOPBl MHANBH-
glyanmaumd FOpOﬂCKOﬁ TeppI/ITOpI/II/I, CKJIaZAbIBAOIIUECSI Ha l'IpOTﬂ)KCHI/II/I MHAJIJIMOHOB JIET B yHI/IKaJ'll:—
HBIE SHEpPreTHYeCKre 00pa3oBanus. MCcmoab30BaHHEe MECTHBIX CTPOUTEIBHBIX MATEPHATIOB B apXUTEK-
Type TOpOJa YCHIHBAET ECTECTBCHHBIE T€OMOP(OJIOTHYECKOE M TEOJOTHYECKOE BO3ICUCTBHS

© Ucromuna C. A., Cupunos JI. 1., 2023.
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Ha (eHotunuio ropoxkan. C pocToM ropoja reoMopQoIorusi MECTHOCTH JOMOHsETCs1 ypooMopdoio-
TMYECKUMH SHIONPOCTPAHCTBAMM YIHL, IUIOLIAACH, (OPMUPYEMBIMH KaMEHHBIMHM HOCTPOHKAMH
13 MECTHBIX CTPOUTENBHBIX MaTepuaios [3; 4]. ['eonornyeckrue MaTepuaisl B KAMEHHBIX 30aHUSIX UH-
BEPTUPYIOT (IIOHIKAIOT) SHEPTeTHYECKUN YPOBEHb PE30OHALMOHHOTO a0eppUPOBAaHUS TOPMOHAIBHOTO
HHIYIMPOBAHHUS STHOKOTCHHYHOCTH B TPAHCIIIMOHHOM TEPMUHAIEHOM T'€HETHYSCKOM MOPSIKE.
OTO Mano M3ydeHHas: CTOPOHA, TPeOyIomas MEKANCIUININHAPHOTO MCCISIOBAaHUS W OTKPBIBAFOIIAs
HOBBIC HayYHBIE TOPH30HTHI.

Pa3BuTHE MIPOBOTO HAyIHO-NUCCIIEAOBATEIECKOTO IBIKEHHNS B HAIIPABICHUN 00bEINHEHHUS I'e0-
MOpPGOJIOTHH € HCIIONB30BAHMEM T'EOJIOTHYECKOr0 MaTepuana B UCKYCCTBEHHOW ypOomopdosoruu
HauMHAET CKJIabIBaThCs BO BTOpoi nonoBuHe XX B. B 1972 r. 6pu1a npunsata KoHseHiws 06 oxpaHe
BCEMHPHOTO KyJIBTYPHOTO M IPUPOAHOTO Hacneaus I enepanpHoii koHpepeHuelt Opranuzanun O0b-
enuHeHHbIx Hanmii [34]. Poccuns moanucana Konsenmuio B 1988 .

T'eomopdonornaeckas u reogorudeckast 0COOEHHOCTH IAICONCTOPUIECKOH TEPPUTOPUH TOPOJIa,
paccMmaTpuBaeMasi Kak pe3yabTaT IPOSBICHUS aOHOTHIECKHX (PaKTOPOB, OIpENessieTcs B COBPEMEH-
HBIX HayYHBIX ITyOJMKAIUAX IMOHATHEM «TeoMopdo3uT» (geomorphosite) [31]. ['eomopdosznT Moxer
BKJIIOYATh B ce0s re03UTHI (geosite), B IMPOKOM CMBICIIE TPAKTYIOIINECS KaK dJIEMEHTHI, MECTHOCTB,
MIPECTABISAIONINE HAyYHBIH U SKOJOTMYECKHH HHTEpPEC, pacCMaTpUBaeMble Kak TeOHacIenne
(geoheritage). HaydHbple WHTEpECHl MOTYT Pa3IMYHBIMHU: T'€OMOP(OJIOTHYECKUMH, BYIKAHOJIOTHYE-
CKUMH, TaJ€OHTOJIIOTHIECKUMH, THIPOTe0I0rMIeCKUMY, MHHEPAIOTHIeCKUMH U Ap. B ciydae Hace-
JICHHBIX TEPPUTOPHI JOOABISIOTCS KYIbTYpPHBIE, apXe0Iornueckue, 00pa3oBaTenbHbIC U JPYTHe BUIBI
HHTEpEeCcOB. AHTPOIIOT€HHOE BO3JCHCTBIE HAa reoMOP(O3UT IIPU 3apOKICHUN U Pa3BUTHH Topoja Ie-
peBOIUT €ro B paspsin reoapxeoMopdosura. B3anMoCBS3b MeXTy TeoJorHell U apXUTEKTYpou de-
Pe3 MECTHBIE CTPOUTEIbHbIE KAMHH M MaTepHAaNbl B HCCICIOBAHUIX TaKXKe ONUCHIBAIOTCS B HOHITHH
reosura [46].

AbuoTHYeckoe BO3IeHCTBIE HEKUBOW IPUPOIBI Ha OMOTHYECKYIO )KUBYIO IPUPOILY PACCMAaTpPHU-
BaeTcsl Ha (PU3MKO-XMMHYECKOM ypOBHE: IO oporpaduu, KIuMary, COCTaBy BOJBI, TIOYBBI U aTMO-
coepsl. [Ipu ananmse pa3BUTHSA T€0IKOCUCTEMBI pelbeda KOHTHHEHTANBHOM YacTH CEBEPHOTO IONy-
mapusi Ha TpaHHUIax IUIeHCTOICHA U TOJIOLEHA O BIMSHUEM PE3KOro MOXOJIOAAHMS KINMaTa, TIepe-
(OpMHUpOBaHUS IKOTOHOB, CMEHBI MAMOHTOBOH (hayHbI M APYTUX coObITHii [13] popmupyercs MHEHUE
0 HEJJOCTATOYHOCTH MH(POPMALIUK O ISHCTBUSX CHJI, IPEJONPENCIIONINX HCTOPHIECKUI IBOITFOIIMOH-
HBIH npolecc.

B oneHKy XapakTepUCTHKH penbeda BBOAUTCS KPUTEPHA SHEPTUH U €€ H3MEHEHNEe, KOPPeInpy-
FOLINHA C BBICOTOH MOBEPXHOCTH B TeOMOP(OIOTHH [24], KOTOPHI MOXKET OBITh MPUMEHEH U K UCKYC-
CTBEHHBIM (pOpMaM U3 IPUPOTHBIX MaTEPHATIOB B YPOOMOP(OIOTHH.

OO6muM (hakTOpOM IJIs1 MHOTOUYHCIICHHBIX HCCIIEIOBAHNI TEPHO/Ia TOIONEHA SBISIETCS HapyIe-
HHUE TOMEOCTaTHIECKOTO PAaBHOBECHS TeOMOpP(OIOTHH TIIEHCTOIeHa IPH JIe(OPMAIIMOHHBIX CMeTIe-
HUSAX TOPOJ] PA3INYHBIX T€OJOTHIECKHX MeprnoaoB. TeppuTopranbHas HEOTHOPOAHOCTh U PA3IHINe
10 COCTaBY TEPPUTEHHBIX ITOPOJ B MEPHO]] FOJIOLIEHA OTMEYAETCsl B MHOTOYHCIICHHBIX HCCISIOBAHMUIX
[1; 6-11; 16; 19], uTO CBHAETENHCTBYET 00 YHUKAJIBHOCTH CKJIAIBIBAIOIIMXCS SHEPTOre0JOrHUeCKuX
npoduM3anui pa3INuHbIX MAJEOUCTOPUUECKUX TEPPUTOPHIA.

Psn paboT oObeanHsET cTpeMiIeHHe BBINTH 3a Ipesesbl Y3KOCHeIUaIN3UPOBAaHHBIX HAYYHBIX
HAaIpaBJICHNH B TIOMCKE CHCTEMHOTO ITOX0a B TEOPETHIECKOM 000CHOBAHHN HEPrOOOMEHHBIX MPO-
[[ECCOB B I'PAHMUIIAX T'€OJIOTMIECKOTO M OHOJIOTHYECKOTO B3aMMOAeHCTBHA. Pa3BuBaromasicss Teopust
B3aUMOJICUCTBHSA aOMOTHYECKUX U OMOTHIECKUX CHUCTeM [17] BEIXOIUT HA yPOBEHb SHEPTOIHTPOIIHII-
HOTO TIepexo/1a HeKHBOH IMPUPOIEI Yepe3 TUCCHIIAIINIO MM PACCESTHHE SHEPTHN B aHTHINCCHIIATHBHBIE
TIpOLIECCH )KUBO# MpHpo bl KOHIENIHNs 3KOIOrn4eckux cooOdIecTs [2] pacmmpsier Kpyr CHMOMOTH-
YECKOro, aOMOTHYECKOT0 ¥ OMOTHYECKOTO MajieoadHIakTHPOBAHUS — METaMOP(PHUIECKOTO rapMOHH-
3UPOBaHNA HEPABHOBECHBIX CUCTEM.

Metamopduueckuii cucTeMoreHe3nuc B reopu3nke 3eMIIN BBISBISICT CEKPETOPHBIE TAPMOHH3a-
X Te0ONOaHTPONOYPOAHUCTHIECKUX SHEPrOMH(OPMAIIMOHHEIX MPOIECCOB B INIAHETAPHOM T'OMEO-
ctaze [4]. DHeproreosoruIecKre 0COOEHHOCTH MaJIEONCTOPHIECKON TEPPUTOPHH TOPOJIa ONPEIEIISIIOT
HEWPOJIMHTBUCTHUECKUH CTPOit MecTHOCTH. KOMMyTanMoHHbIE HHTETpanuy aONOTHIECKOTO B ONOTH-
YEeCKOTO0 ayTOKPHOTEHE3a PaclpOCTPaHAIOTCS Ha OPraHOTCHHBIE KOMIUIEKCH ypOOMOpGhOIoTHii royo-
[ICHHOTO MapaMeTPHPOBAHUs, YTO B COBOKYIMHOCTH 0003Ha4YaeTCsi TEPMHHOM «IaTHereHesy. dopmu-
pyeTcst MOHATHIHHBIN anmapar 3HepronH(pOPMALMOHHOTO CHHTE3a B 00J1aCTH OPraHOTeHHOTO CUMOM03a
pyaoMopdHIEcKOil Teonoro-MUHEpalIorHdecKoil OpraHu3aliy IUIE3HOKOHCEPBATHBHOTO YHEProoo-
MEHHOT'0 TIOPOCHHTIYJIATOPHS B aHAOHOTHYECKOM PeLecCUpoBaHuH [S].

B crmcke BCeMHPHOTO Hacieaus BBIAEISIOTCS TPU TUMA OOBEKTOB: KyJIbTYPHBIX, IIPHPOIHBIX
U CMeIIaHHbBIX. [loepkuBaeT 3To HanpaBiIeHHe MOAKOMHUCCHS Mo kamHIo Hacnenust (HSS) mox sru-
noit MexxayHapoHoTo coto3a reonormdeckux Hayk (IUGS), npucBanBast craryc «I'mobansHbIH pecype
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KaMHs HacJIeus» re0JOTHYEeCKUM MaTepraliaM, UCIIONb3YeMbIM B 00BEKTaxX apXUTEKTYPHOTO Hace-
ISl 1 0COOEHHO BayKHBIM U MECTHBIX KyJIbTyp H Tpaguuuii [34]. MHTEpec K UCIOIb30BaHUIO MECT-
HBIX T€OMaTepHaIoOB B CTPOUTEIBCTBE TOPOIOB U K OOBEAUHEHUIO T€0JOTHUECKOTO M KyIbTYpPHOTO
HacJeausl B MOCIEIHUE TOBI MPOCIEKUBACTCSA B psje MyONUKalUi HccaeqoBaTeNiedl pa3HbIX CTPaH.
310 hopMHUpYET IHPOKYIO OCHOBY JUIS OCIIEIYIOIIETO H3YUESHHS T€0IOTHYECKOT0 STIINTeHETHIECKOTO
BIMSTHHS HA (QEHOTHIIBI HACENICHUS TOPOJIOB.

MHoro4nciIeHHbl pUMephl reoapxeMop(o3uToB B pa3nuyuHbIX crpaHax [18; 32-34]. B Espone
K HUM OTHOCHTCSI MCTOpPHYECKHH IeHTp Ypouno (permon Mapke, Urtamms) — o0bext BeemupHoro
Hacnenus FOHECKO. MccnenoBateny BRIACTAIN JTUTOTUIIBI MECTHBIX (0CaIOYHBIX MIOPOJ) U BHEPETHU-
OHAJIbHBIX (HAIIMOHATBHBIX M TPAHCHAIIMOHAIBHBIX) TEOJIOTHYECKUX MaTEPHAOB B 3aCTPOIiKe Topoa.
Hcropuyeckuii eHTp YpOUHO OBbLT HOCTPOCH B OCHOBHOM M3 KHPIKYa M MECTHBIX KaMHEH, IocTyma-
IOMIUX U3 cocefHe ANIEHHHHCKOI Lieny, I7ie B IPEBHUE BpeMeHa KCILTyaTHPOBAINCh MHOTOUHCIICH-
HBIe Kapbepsl [42]. Wzydenue r. bpao (Uemickas Pecmy6iika) BEIIBIIIO TpUMEPHI CTPOUTEIBHBIX KaM-
Hell, HCIOIb3yeMBIX B TOPOJIe ¢ aKIeHTOM Ha u3BecTHAK Kpunouas! u Crapslii KpacHslif koHrmomepar
M IIeCYaHHK. DTH MaTepHaibl JOOBIBAIUCE cO BpeMeH CpeaHeBEeKOBbS M yIacTBOBAIN B ()OPMHUPOBa-
HUM UJICHTHYHOCTH oOnmka ropoxa [37]. B Xopsarum, Goratoil ocaqo9HBIMH IOpogaMu Oiarogapst
CBOEH re0JI0THuecKOi HCTOPUH, IJIsl TOPOJICKOTO CTPOUTENIBCTBA CTONINYHOTO 3arpeda HCTIOIb30BaINCh
W3BECTHAKU PYJHCTa, OHKOJIIUTOBEIE, INTHOTHCA U IPyrUe U3 KaphepoBs Onmsinesxarieii ropsl Mensen-
Hu1p! [26]. KpacHsrit speHo, noosiBaeMslii B Ctpane backos (o0nactu Ha ceBepe Vcmanum) ¢ pUMCKHAX
BpeMeH (I B.), — M3BECTHSK C HHTCHCUBHOI KpPAaCHOW MUKPUTHYECKOI MaTpHUIlel, KOHTpacTUPYIOLIeH
C CoJlepKaIiMUCs B HEM OeNbIMU MCKONIaeMBIMU PaKOBUHAMH PYIHUCTA, MIUPOKO IPUMEHSIETCS B ap-
xurektype [40].

Ucnonp3yemoe ceromHss B HAayYHO-IPAKTHUECKOM S3bIKE IOHSTHE «TEOIUBEPCHUTET
(geodiversity), mo muenuro Mroppeii ['pest (Murray Gray), uccienoBarens reorpadudaeckoro Gakyib-
Teta JIOHAOHCKOTO YHUBEPCUTETa KOPOJIEBEI MapuH, SBIAETCS aOHOTHIECKIM SKBHBAIEHTOM OHOpa3-
HOOOpa3us W OMHCHIBACT Pa3sHOOOpa3ue TeOJOTHYECKUX, TeOMOP(POIOTUICCKUX, THAPOIOTUIECKUX
ocobenHocreil u mpoueccos [29]. [loraTue reoauBepcuTeTa AMHAMAYHO PAa3BUBACTCS, OXBATHIBAs HH-
(hopMaIMOHHBIE pecyPChl PAa3IMYHBIX BUJOB U (opM: LH(POBYIO JOKYMEHTAIMIO JaHHBIX O T€OHACIIe-
UM B paMKaxX eIWHON reorpaduyeckoil cUCTeMbl; KapTorpadupoBaHNe B Pa3IMYHBIX Macmrabax;
coznanue 3D-monenelt Tepputopuii [23]; 6a3bl JaHHBIX O KAMHE M KUPIIMYE, UCIIOIBE30BaHHBIX B CTPO-
HTEIBCTBE TOPOJa; apXeoJornIecKue, MaJCOHTONIOTHYecKie (PUKCcalu Ha MECTHOCTH M B My3eHHBIX
JKCMO3MIMAX; (OPMHUPOBAHNE ITyTEBOAUTENICH pA3HOTO YpPOBHS (BH3yalbHBIX KOMMYHHKAIMH
IUTSL TIEMIAX MapIIpyTOB U MYJIbTUMEOUUHBIX BeO-caliToB) [41] ¢ menbio pacrpocTpaHeHHs 3HaHUI
0 TeOHACIIeINH.

AHann3 COBPEMEHHOTO COCTOSIHHUS reoapxeMop(o3nTa Ha MaJeOHCTOPUYECKOH TEepPHTOPHH
Kpacnosipcka (puc. 1) BoBII ABa reo3uta: [I0KpoBCKyI0 ropy (Ky3CTy ¢ MOHOKIMHAIBHBIM 3ajlera-
HHUEM TI0po/]] KapbIMOBCKOH CBUTHI HIDKHETO JieBoHa) M HukomaeBckyro comnky I (caMyio BBICOKYIO 9acTb
CyOBYJIKaHMYECKOW MHTPY3UH KBApIIEBBIX CHEHUT-TIOP(GHPOB CPEAHETO-TT03THET0 OPIOBUKA).

Hukonacsckas conka [

ArporToBa ropa | Kpacuelii sp | [lokposckas ropa

CTOAHKA APCBHHX
OXOTHHKOB

MaMOHT
M Guson

¥ [ICPCTHCTBIH HOCOpOT
[] nosamenneiicToneHOBE BO3pAcT
Ven0BHbIE 0603HauCHHs: ] CPCAHETICHCTOLCHOBBII BO3PACT

[ panHennciicToucHOBbIH BO3pACT

NAJICO-HCTOPHYCCKAA
TeppuTopHs Topoqa MM OMHTOUCH - HCOTCHOBBIH BO3PACT

Pucynox 1 — I'eomopdonorus Kpacnosipcka: I-VIII — HagmoiiMeHHEIe Teppacs
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TIo roxHOMY cKioHy ITOKpOBCKOU TOpbI 00HaKEHBI OTIIOKEHHUsI KPACHOLBETHBIX IMTOPOJI MABIOB-
CKOM CBUTBHI, TAIOIIUX Ha3BaHME ropony (puc. 2a). Marmarudeckue paciuiaBbl HukonaeBckoil conkw,
HE JOCTHrast OBEPXHOCTH, MPHUIIOAHSITH MepeKphIBatolie mopo sl (puc. 26). B uenTpe nanHoro cyo6-
BYJIKAHUYECKOT0 00pa30BaHUs HAaXOIATCS C1a00nophUPOBUIHBIC CHEHHUTBI, HA epU(EPHH — MUKPO-
CHEHHTHI U CHEHUT-TIOPQUPEI, KOTOpble 0JM3KkK K 3¢(¢dy3nBaM UMHUPCKOH CBUTHL. A(DOHTOBA ropa —
HeOOobIIasi BO3BBHIICHHOCTD, SIBISIONIASCS BOCTOYHBIM CKJIOHOM HukomaeBckod comku I, ommH
13 KIIIOUEBBIX 00beKTOB naneosmra Cubnpu (puc. 2B).

Pucynok 2 — CoBpemenHble BUabI reoMmopdonornu KpacHosipcka: a — ITokxpoBckas ropa ¢ KpacHeM sipom
Ha 10’)KHOM ckitoHe; 6 — HukomaeBckas comnka I; B — Adonrosa ropa (hboto aBTopoB)

Hcropuueckass yacte KpacHosipcka 3a sBa crtoneTusi cobpajia apXUTEKTYpy Pa3HBIX CTHIICH,
HayMHast ¢ 6apoKKO 0 MocTMoepHU3Ma. CTPOUTEIIBHBIM MAaTepHAaIOM CITY)KHJI KHPINY C UCIIOIb30-
BaHHEM MECTHBIX TJIFH, Pa3HBIX [0 MHHEPAILHOMY COCTaBY, (PU3NYECKUM CBOHCTBaM U LBETY (puc. 3).
Brit0 pacmpocTpaHeHo ycTpoHCTBO (hacagHBIX KapHH30B M3 MECTHOTO MECYAHHKA, NCIIOIH30BaTACh
00JINIIOBKA IIOKONBHBIX YaCTeH KUPIHYHBIX 3[JaHIH MECTHBIM KPAaCHBIM TPAaHUTOM N3 OBIBIIETO Kapb-
epa Ha oxpansemoii ¢ 2019 r. Teppuropun HarmoHansHOTO NMapka «KpacHosipckne CTonObr», Hampu-
Mep riaBHBIN (acan Toprosoro goma «PeBunboH-Opaths» (mp. Mupa, 49) maprxckoil KoMIaHUK
«Revillon Freres» B 1910-1912 rr. 6bUT MOJHOCTHIO OOJMUIIOBAH 3TUM TPAHUTOM. DTa I'eOJIOTHUCCKAS
Moposia MPUCYTCTBYET Takke B OOJIMIIOBKE KOMMYHAJIBHOIO MOCTa, OJIaroycTpoicTBe Habepexk-
HBIX p. EHnceil.

Hauvaino dopmupoBanus reonusepcurera KpacHosipcka cinenyer oTHecTH K KoHIy XIX B., koraa
Havamch apxeonorndeckue uccnenosanus M. T. CaBenkosa [15] Ha AdOHTOBOI rope B CBSI3H C BBI-
pabOTKOI KUPIUIHON TIIMHBI M CTPOUTETHCTBOM skene3Hoi goporu. C 1880—-1890-x rr. 6p11a codbpana
koyutexnus m3 1 500 sxzemmsipoB dayHs! u 250 apeBHUX H3ennii Ha CTOSHKAX JIPEeBHUX OXOTHHKOB
no3aHero naneonuta. COBpeMEHHBIE apXeoJIorHIeckue HaxoIku A(OHTOBOI TOPEI IMPOJIOIDKAIOT 1O-
MOJHSATh MaJeOHTONOTHYeCKHEe KoueKInu KpacHospckoro kpaeBeaueckoro Myses. KomnekinoHHbIif
¢dounx Myses reonoruu Lentpansnoit Cubupu GEOS (p. Mupa, 55) coiepXUT MHHEpaIOrH4ecKHe,
MaJICOHTOJIOTHYECKHe, TeTporpaduueckue skcnonatsl ¢ XIX B. 1o Hammx anei. C oOpa3oBaTenbHON
LeJIbIO0 B TEIUIBII CE30H My3eH OpraHu3yeT UCCIIeJOBATENbCKUE TeosIornueckie MapupyTsl. B Cubup-
CKOM (pemepalbHOM YHHBEPCHTETE JUISl CTYAEHTOB COCTAaBIISIOTCS ITyTEBOJHUTENH IO TEOJIOTHIECKHM
MapmpyTaM [12; 14], ucciaemayrorcst BOIpockl ypooMopGhOIOruy U apXUTEKTYPHBIX CTIJICH Kak JIHTe-
HeTHdeckux (akTopoB [3; 4]. [yt pacumMpeHHs: MO3HABAaTENFHOTO YPOBHS HACETIECHHS NCTIOTb3YIOTCS
npuéMsl reotypusMa. Tak, Ha HukomaeBckoit conke o0opynoBaHa cMOTpOBast TIOIIAKA, ¢ KOTOPOI
OTKPBIBAIOTCS TAHOPaMHBIE BU/IbI HA BECh TOPOJ] U HALMOHATBHBIN napk «KpacHOSPCKUA cTosObI».
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Pucynok 3 — Bapuanuu 1BeTa KUpIuia naMsITHUKOB apXUTEKTYPbI
B McTOpHrueckoii yactu Kpacuosipcka (poto aBTOpoB)

3ak/04enue

C OCHOBaHHMEM TOpPOJIOB Ha NMAJCOUCTOPUYECKHX TEPPUTOPHUSX M CTPOUTEIBCTBOM KaMEHHBIX
3aHHIl U3 MECTHBIX F€OJOTHYECKUX MAaTePUaIOB YCHIMBAIOTCS SHIEMHYCCKUE CTHUMYJIBI ()EHOTUIIHU-
YeCKOTo U3MEHEHUs ero HaceneHus. KoreHu3alnoHHas CHHTPOIHUS Maae0(eHOTUITINYECKOTO COIepKa-
HUS OTIPEIEIIET AMUTCHETHIECKYI0 PO HIN3AIHNIO TAICOMCTOPUIECKOI TEpPUTOPUH FOpOa IS y4a-
CTHS B TIOCJICAYIOLIMX ITaTHEreHe30B. MUpOBasi HayYHO-NCCIIEI0BaTeIbCKast TEHACHINS CUCTEMaTH3a-
M1 aOMOTHYECKOTO ¥ OMOTHYECKOTO pa3sHO0Opa3us Ha OTHOCHUTEIBEHO W30JIMPOBAaHHOW ypOaHHU3UPO-
BaHHOH TEPPUTOPUH Toposa B hopMe reoTUBEPCUTETa CTAHOBUTCS HAYYHOH OCHOBOI JUIsI ITOCIIETyI0-
HIMX TEHETHYECKHX MCCIICIOBAaHHN B ONPE/EICHHH MEXaHU3MOB CHMOHO3MPOBAHUS aOHOTHYECKHX,
OMOTHYECKUX U KYJIBTYPHBIX (PaKTOPOB.
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HABJIIOJIEHUS 3A TIOT'OJI0M B HU3KOT'OPHOM OBJIACTH CEBEPHOI'O KABKA3A

bo3uesa JKanna YauneBHa

Kabapnuno-bankapckuii BEICOKOTOPHBIN TOCYIapCTBEHHBIN IPUPOAHBIN 3aTIOBEIHHK,
Kamxaray, Kabapauno-bankapus, Poccus

zhanna_bozieva@mail.ru

Annomayusa. B XXI B. B Poccun Ha3pena ocTpast HEOOXOIMMOCTH B PEIICHIH TaKHX BOIIPOCOB, KaK IOIyde-
HHE 00BbEKTUBHBIX OILIEHOK XapaKTepa KIMMAaTHYECKHX U3MEHEHUH, OLlEHKH U IPOrHO3UPOBAHUS JalbHeIIero ero
mpolecca Ha JIOKaIbHOH TeppuTtopud. Ha dhoHe n3aMeHeHns1 KIMMaTHYeCKUX YCIOBHI Ha IUIAHETe HAOIIOAAr0TCs
CJIEIIYIOIIHE IPOLIECCHI: IOBCEMECTHOE OTCTYILICHHE HEMOJIIPHBIX JISTHUKOB, TIOBBIIICHUE YPOBHS MOPSL X aKKyMy-
JIMPOBaHKE TeIlla OKEaHaMH, a TAKke YMEHBILECHHE CHEKHOIO TIOKPOBA U COKpallleHue MaclITaboB JIEIASHOTO Io-
KpOBa U €ro TONIIUHBI, U3MEHEHHE B BLICOKOTOPHBIX YKOCHCTEMAX, B PeKHME BBINAJICHHUS 0CaAKOB. B cBs3u ¢ 3THM
HE0OXOUMO IIPOBOIUTE MOCTOSHHBIM MOHUTOPHHT KJIMMAaTHYECKUX N3MEHEHHUH U, 10 BO3MOXKHOCTH, MX IIPOTHO-
3UpOBAaHUE, T. K., HECMOTPsI Ha HAay4YHO-TEXHHYECKHI Hporpecc, MPOrHO3UPOBAHHE METEOPOIOTHYecKoi obcTa-
HOBKH, OCOOEHHO B rOpax, sIBJISETCS MAJIOU3y4eHHOI 001acTeio. B cBs3M ¢ 3THM B 1aHHOW paboTe Hamu ObLIa HO-
CTaBJIEHA 3aJa4a IPOrHO3UPOBAHUS CPEAHETOA0BOI TeMIepaTypsbl IPU3EMHOr0 Bo3ayxa Ha 2023 r. Ha OCHOBaHUU
JaHHBIX 3Toro nokasareist ¢ 2010 mo 2022 r. B Bepxueit bankapuu (. H. y. M. — 1 049 m).

Knrouegwie cnosa: Bepxuss bankapus, nporao3upoBaHue, TeMreparypa Ipu3eMHOr0 BO3yXa, KIMMaT, Me-
TEOPOJIOTHSI, METEOITYHKT, JIaHHBIE, CPSJHETrO0OBEIC TEMIIEPATyphl BO3LyXa, MAKCHMYM TEMIIEPaTyphl, MUHUMYM
TeMIepaTypbl, CyTOUHBIH X0 TeMIepaTypbl, HAallpaBJIEHUE BETPa

Jna yumuposanusa: bo3uesa XK. Y. Habmonenus 3a noronoii B HuskoropHoit odiactu CeBepHoro Kaskasa
// Teomorusi, reorpadpuss W  TIOOANbHAs  DHEPIHS. 2023. N 2 (89). C. 88-92.
https://doi.org/10.54398/20776322_2023_2 88.

WEATHER OBSERVATIONS
IN THE LOW MOUNTAIN REGION NORTH CAUCASUS

Zhanna Ch. Bozieva
Kabardino-Balkarian Highland State Nature Reserve, Kashkhatau, Kabardino-Balkaria, Russia
zhanna_bozieva@mail.ru

Abstract. In the XXI century, there is an urgent need in Russia to solve such issues as obtaining objective
assessments of the nature of climate change, assessing and predicting its further process on the local territory.
Against the background of changing climatic conditions on the planet , the following processes are observed:
widespread retreat of non-polar glaciers, sea level rise and heat accumulation by the oceans, as well as a decrease in
snow cover and a reduction in the extent of ice cover and its thickness, changes in high-altitude ecosystems, in the
precipitation regime. In this regard, it is necessary to constantly monitor climate changes and, if possible, predict
them, since, despite scientific and technological progress, forecasting the meteorological situation, especially in the
mountains, is a little-studied area. In this regard, in this work we have set the task of forecasting the average annual
surface air temperature for 2023 based on the data of this indicator from 2010 to 2022 in Upper Balkaria (v. n. u. m.
1049 m).

Keywords: Upper Balkaria, forecasting, surface air temperature, climate, meteorology, weather station, data,
average annual air temperatures, maximum temperature, minimum temperature, daily temperature course, wind
direction

For citation: Bozieva Zh. Ch. Weather observations in the low mountain region North Caucasus. Geology,
Geography and Global Energy. 2023;2(89):88-92 (In Russ.). C. https://doi.org/10.54398/20776322_2023 2 88.

Beenenue

®dakT r106aNkHOTro MOTETICHUS KIIMMAaTa He BBI3BIBAET COMHEHUIT: TII00aTbHOE MOBEIIICHHUE TEM-
mepaTypbl BO3JyXa M OKeaHa, COKpAIlleHHEe IUIOIAJW MOPCKOTO JbJa, TOBBIIICHHE YPOBHS MOPS
OYEBUJIHBL.

KnmmmaTrdeckas cucrema 3eMitd, TI0J] KOTOPOW OOBIYHO MOHMMAIOT ISATh B3aUMO/ICHCTBYIOIIHX
JIPYyT ¢ IPYroM KOMIOHEHTOB: atMocdepy, runpocdepy, kpruocdepy, AesTeNbHbIH CIol CyId 1 Ouo-
cdepy, — HHKOTAa He HaXOJHUTCS B COCTOSHUU paBHOBecHsi. OHa HENPEPHIBHO MEHSETCS ake B OT-
CYTCTBUU U3MEHEHUH BO BHEIIHUX BO3/EHCTBUIX.
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ITo JaHHBIM BBICOTHOTO 30HAMPOBaHMsS aTMOC(EpbI, BO BTOPOii mosoBiHe XX B. HAOIIOIAIO0CH
MOBBIILICHUE TEMIIEPATyphl Tporocepsl U e€ MOHMKEHHE B CTpaTocdepe, YTO 0TPA3UIOCh B yBEIHYe-
HMH BBICOTHI TPOTIONAY3bl. Pe3ylIbTaThl CTATUCTHYECKOTO aHAIN3a MI0OKA3BbIBAIOT, YTO OCHOBHBIMHU (hak-
TOPaMH, BBI3BAaBIIMMH 3TH U3MEHEHHUs1, ObLIN yBENNUCHNE KOHIIEHTPAI[UY TAPHUKOBBIX I'a30B H YMEHb-
IIEHHe KOHIIEHTPALUH CTPAaTOC(HEepHOro 030Ha.

JlaHHBIe HaOJIIONEHUH 3a TeMIlepaTypoil IIPU3EMHOI0 BO3JyXa IOKa3bIBAIOT, YTO IIOTEIUICHHE
KJIMMaTa oOHapyXHuBaeTcs B 0OJIBIIMHCTBE paiioHoB PD Bo Bropoii monoBuHe XX B.

YBenuueHue TeMIeparypsl Bo3ayxa Ha Tepputopuu Poccun 3a mocinenHue CTO J€T B CPEAHEM
B MOJITOpA — JIBa pa3a MPEBBICUIIO I106anbHOe noTeruienue. IIpu 3ToM o CpaBHEHHUIO CO CTOJIETHUM
TPEHJIOM B TIOCIEAHEE AECATHIETHE CKOPOCTh IOTEMJIeHHs Ha TeppuTopuu Poccum Gonblie B He-
CKOJIBKO pa3. HanbounpIee notensenue B 3To BpeMs Habmronanock Ha cesepo-3anane ETP, rore 3amaz-
Hoit Cubupu, CeBeprom Kaskasze [4].

Panee Mbl cpaBHHBanIM CpelHUE IOKA3aTeIM TEMIIEpaTypbl NPU3EMHOIO BO3J1yXa 3a HEPUOL
¢ 2010 mo 2020 r. Ha ABYX METEOITyHKTaX, PacIookeHHbIX B KabapauHo-bankapckoM BEICOKOTOPHOM
3aloBeTHAKe: MeTeonmyHKT «Bepxmss bamkapws» (1 049 M H. y. M.) n MereonyHKT «be3eHrnm»
(1700 MmH. y. M) [1].

Ha ocHoBaHMM MMEIOMMXCS Y HAC JAaHHBIX CPEIHETOJOBBIX TEMIIEpaTyp MPU3EMHOTO BO3IyXa
3a 2010-2022 rr. HamMu ObUIA IOCTABJICHA 3aJ[ada CHeNIaTh MPOTHO3 Ha CPEIHETOOBYIO TEMIIEPATypPy
npu3eMHOTO0 Bo3ayxa B 2023 r. Ha Teppuropun Bepxue-bankapckoro ymenss (B. H. y. M. — 1 049 m),
4TOOBI MOHSATH B JaNIbHEHIIEM, pabOTaeT I METOJ[ IPOTHO3UPOBAHHS CPEIHETOJOBON TEMIIEPATypHI
BO3/1yXa U MOXKHO JIM €r0 IPUMEHATh Ha NIPAKTUKE.

Tax xax B Bepxneil bankapuu remneparypa npu3eMHOro Bo3ayXa U3Mepsiach ABaX /bl B CyTKHU:
B 06.00 u 18.00 4, — TO, UCXOJS U3 STHX JAHHBIX, MOKHO CKa3aTh, YTO OOBIYHO MAKCHMYM TEMIICpa-
Typsl Bo3yxa npuxoautcs Ha 18.00 4, a MunuMyM — Ha 06.00 u. CyTouHBIi X0 TeMIepaTypsl BO3-
JTyxa o0yCIIOBJIEH CYTOYHBIM BpAIleHHEM 3€MIIM U 3aBUCHT IPEXAE BCEro oT OalaHca MPpHUXOIAIeH
COJIHEYHOH paJHaliyl Ha 3€MHYIO MOBEpXHOCTh. CyTOUHBI MaKCHMyM TEMIEPATYphl JOCTUTAECTCS
HE OJHOBPEMEHHO C HACTYIJICHHEM MaKCHMyMa MPUXOSIIeH paJnaliiy, IIOCKOIBKY BO3AYX AOIDKEH
HOYYHUTH TETUIO OT HarpeTON 3eMHOM MOBEPXHOCTH MOCPEACTBOM TEILIONIPOBOIHOCTH, TYpOyIEHTHO-
CTH U KOHBEKIUH [2].

Ha cyrounslit X0 TeMIepaTypsl BO3yXa BIHMSIOT pa3IMYHbIe (haKTOPbI, HaIpUMep Ipeobiaia-
Iolllee HampaBJieHHe BeTpa. Bo B3sTOI HaMi MeCTHOCTH peobIIalaroT BeTpa 3amaJHoro 1 I0ro-3amaj-
HOTO HampaBJICHUH, CPETHSS CKOPOCTh cocTaBisieT 4 M/c. BapokiMHHAs HEYCTOHYMBOCTH B 30HE IO-
JSIPHOTO ()POHTA CTAHOBHUTCS MPUIUHON (HOPMHUPOBAHUS CPEAN3EMHOMOPCKIX M YEPHOMOPCKUX ITHK-
JIOHOB, XOTS X TIOBTOPSIEMOCTh ¥ HHTEHCUBHOCTb B JICTHHE MECSI[BI HIDKE, 9eM B 3UMHHE. [3]

OcHOBHBIMHE (pakTOpamy, KOTOPbIE HEOOXOANMO YUHTHIBATh MIPU MPOTHO3E TEMIIEPATypHsl MpH-
3eMHOT0 BO3/yXa SIBIISIOTCSI:

® [IEPEHOC BO3]yXa B TOPHU30HTAIBHOM HAlPABICHUH (aleKTHBHbIE H3MEHEHMUS);

e U3MEHEHUE CBONCTB BO3JYIIHOW Macchl IpH €€ MepeMeIeHUH HaJl HEOJHOPOIHON HOACTH-
JIAIOIIEH TTOBEPXHOCTHIO, B PA3IMYHBIX PaJHAIIMOHHBIX YCIOBHAX (TpaHC(HOPMAMOHHBIE H3MEHEHHS);

® U3MEHEHHUe TeIUI000MEeHa C MOJACTHIIAIONIEH OBEPXHOCTHIO B TEUEHUE CYTOK (M3MEHEHMS
TEeMIIepaTyphl 3a CIET CYTOUHOTO XO/1a.

CyIecTBYyIOT onpeenéHHbIe METObI YU&Ta 3TUX (HaKkTOpoB [2].

Hayunas HOBH3Ha pabOTHI COCTOHT B TOM, 9TO paHee Ha CeBepHOM KaBkaze Takoro poja uccie-
JIOBaHUS HE IPOBOIMIINCE.

AKTyalbHOCTh JAHHOT'O HCCIIEJOBaHMs OUYEBHJHA: CPEJHErof0Bas TeMIEepaTypa HMpPU3EMHOTO
BO3/yXa Ul MeTeonyHkTa Bepxusis bankapus sBisercst XapakTepUCTHKOM rofa, Ha OCHOBaHUU KOTO-
poif MBI MOXXEM CIPOTHO3MPOBAaTh NPUMEPHBIH BEreTallMOHHBIN MepHoJ, MOroJy B HACTyHAroLIeM
roJIy, YTO Ba)KHO JUIS pa3BUTHs (Iopsl M (ayHbI, a TAKXKe IKOJIOTHIESCKOTO MPOCBEIICHNUS HaCETICHHS
Y Pa3BUTHS SKOJOTUYECKOTO TypH3Ma B HAIPaBIEHUN pabOTHI 3aII0BETHHKA.

MarepuaJjbl 1 METOAbI

W3mepenne TemriepaTypsl IPH3EMHOTO BO3IyXa IPOBOIMIOCH JAOOPAHTOM BEICOKOTOPHOTO 3aI10-
BenHuka P. P. TymeHoBBbIM nBaxs! B cyTkH (B 06.00 1 18.00 4), cTaHgapTHBIM METOIOM THAPOMETIICH-
Tpa (PTyTHBIM TepMOMeETpoM). Taoke U3Mepslach CyMMa BBINIABIIUX OCAIKOB. EsxeHEBHbIE TaHHbIE
MaTeMaTHuecku 00pabaThIBAIICh, BEIYUCISUIHCH CPETHEACKAIHBIC, CPEAHEMECIHBIS, CPEAHETOI0BbIC
3HA4YEHUS TEMIIEPaTyphl IPU3EMHOT0 BO3IyXa.

Mertoauka pacuéra

Jlnst pacuéra nokaszaresneil JUHAMUKH Ha MIOCTOSTHHOW 0a3e KaX/Iblil ypOBEHb psijia CpaBHUBACTCS
C OJTHUM M TeM e 0a3uCHBIM ypoBHEM. VcunciseMble pr 3TOM MOKa3aTeIl Ha3bIBAIOTCS 03 CHBIMU.
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s pacuéra mokaszareneil AMHAMHMKH Ha MEpPEeMEHHOW 0a3e KaxIbplii MOCIEOYIOMIUH ypOBEHb
psiia cpaBHMBAETCA C MPEABITYLINM. BEIUHCIEHHBIE TAKUM CIIOCOOOM TOKa3aTeq! AMHAMUKU Ha3bIBa-
I0TCS IIETHBIMH.

Ba)kHEHIINM CTaTHCTUYECKHM MOKa3aTesieM TUHAMUKH SIBISIETCS aOCOMIOTHBIA MPUPOCT, KOTO-
PHIi onperniersieTcss B pa3HOCTHOM COIIOCTABJICHHH ABYX YPOBHEH psifa TUHAMHUKH B €IUHUIIAX H3Mepe-
HUSL UICXOTHOH MH(DOpMaIHy.

Abconromuulii npupocm:

®  [[ENHOM NPUPOCT:

Ayu=yi—yi-1;

e 0a3UCHBINA IPUPOCT:

Ays = yi—y1.

TeMmmbl IpupoCTa XapaKTepH3yIOT a0COMIOTHEIM IPUPOCT B OTHOCHTEIBHBIX BEIWYMHAX. TemIt
MIPUPOCTA, NCYHUCIICHHBIH B IIPOIEHTAX, ITOKA3bIBAET, HACKOJIIBKO M3MEHUIICS CPAaBHHBAEMBIN YPOBEHb
C YpOBHEM, IPUHATHIM 3a 6a3y CpaBHEHHSI.

Temn npupocma:

e IICIIHOH TeMI IpupocTa:

Topui = Ayi /yi—l;

e  0a3MCHBIN TEMII IPUPOCTA:

Tnp6 = Ayﬁi /yl

PacnpocTpaHEHHBIM CTaTHCTIYIECKUM MOKA3aTeNleM TUHAMUKH SIBISIETCS TeMl pocta. OH XapakTepH-
3yeT OTHOILICHHE ABYX YPOBHEH psiia I MOXKET BBIPOKATHCS B BUE KOI(PMHUIMEHTA HIN B POLICHTAX.

Temn pocma:

e [[ENHOM TEMII pOCTa:

Toui = yi/ yi-1;

e  0a3WCHBIN TEMII pOCTa:

T =y6i / y1.

Abcontomnoe snauenue 1 % npupocma:

e IICIIHOM:

1% = yi-1 / 100 %;

e  0a3HCHBIN:

1%6 = ys / 100 %.

Temn napawjenus. BaxxHBIM CTaTHCTHYECKUM MOKa3aTeIeM JHHAMHKHI MOTOIHBIX MPOIECCOB SB-
JISIETCS TEMI HapalMBaHMsl, KOTOPBIH B YCIOBHSX ITI00ANBEHOTO MOTEIUICHUS H3MepsieT HapallluBaHHe
BO BpPEMEHH TeMIIepaTypbl IPU3EMHOI0 BO3/yXa:

Tw=Apui/ y1.
Tabmuma 1 — IlenHble oOKa3aTeny psjia AMHAMHAKH
Cpenueronosas . AOGCOIIIOTHOE
Hepuo TeMIeparypa AOGCONIOTHBIN Temn Temmbt conenscanue 1 % Temn
p a 0, 0, 2t p 0,
MPU3EMHOTO NpUpOCT | IpupocTa, % | pocTa, % Haparenus, %
o TpHpocTa
BO31YyXa, °C

2010 11,9 — — 100 — 0
2011 8,9 -3 —25,21 74,79 0,119 —25,21
2012 10,5 1,6 17,98 117,98 0,089 13,45
2013 11,3 0,8 7,62 107,62 0,105 6,72
2014 10,8 —0,5 —4,42 95,58 0,113 —4,2
2015 11,3 0,5 4,63 104,63 0,108 4,2
2016 10,3 -1,0 —8,85 91,15 0,113 8,4
2017 10,5 0,2 1,94 101,94 0,103 1,68
2018 13,8 3.3 31,43 131,43 0,105 27,73
2019 13,6 —0,2 -1,45 98,55 0,138 -1,68
2020 13,5 —0,1 —0,74 99,26 0,136 —0,84
2021 13,4 —0,1 —0,74 99,26 0,135 —0,84
2022 12,8 —0,6 —4,48 95,52 0,134 —-5,04

Uroro |152,6

B 2022 r. no cpaBnenuto ¢ 2021 r. cpeaHerogopas TeMneparypa NpU3eMHOTO BO31yXa YMEHb-
munack Ha 0,6 °C, unn Ha 4,5 %.

MaxkcumanbHblit npupocT Habmonaercs B 2018 r. — 3,3 °C.

MuHnManbHbIH mpupocT 3adukcuposad B 2011 r. — munyc 3 °C.

Temm HapameHns yKa3bIBaeT Ha yOBIBAIOIIYIO TEHICHIHIO P, YTO CBUAETEILCTBYET O 3aMe-
JICHUH TIPEPOCTa CPEITHETOM0BOM TeMITepaTypsl IPU3EMHOT'0 BO3LyXa.
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Tabumua 2 — ba3ucHble IoKa3aTeu paa AMHAMUKH

TepHon Cpenneronosas TeMHepagypa AGCONIOTHBIH Tewn npupocra, % Temibt pocta, %
HPHU3EeMHOr0 Bo3ayxa, °C IIPUPOCT

2010 11,9 — — 100

2011 8,9 -3 —25,21 74,79
2012 10,5 -1,4 -11,76 88,24
2013 11,3 —0,6 —5,04 94,96
2014 10,8 -1,1 9,24 90,76
2015 11,3 —0,6 —5,04 94,96
2016 10,3 -1,6 —13,45 86,55
2017 10,5 -1,4 -11,76 88,24
2018 13,8 1,9 15,97 115,97
2019 13,6 1,7 14,29 114,29
2020 13,5 1,6 13,45 113,45
2021 13,4 1,5 12,61 112,61
2022 12,8 0,9 7,56 107,56

IMtoro 152,6

B 2022 r., no cpaBHenuto ¢ 2010 r., cpeaHero1oBas TeMIiepaTypa Ipu3eMHOTO BO3IyXa yBEJH-
yuyock Ha 0,9 °C, v Ha 7,6 %.

Tabnuna 3 — CBojHas Tabnuia

7 0, 0,
CpenneronoBasi | AOCONIOTHBIN IIPUPOCT Tewmm pocra, % Temm npupocta, % AGCOMOTHOE

TeMIeparypa
Ton . . . . . . | comepxaHue

TIPU3EMHOTO LIENHOM | Oa3HCHBIN | LenHOM | Oa3HCHBIM | LEnHON | Oa3uCHBII 1%

° 0 TIPUPOCTA

Bo31yxa, °C
2010 11,9 — — 100 100 — — —
2011 8,9 -3,0 -3 74,79 74,79 -25,21 -25,21 0,119
2012 10,5 1,6 -14 117,98 88,24 17,98 -11,76 0,089
2013 11,3 0,8 -0,6 107,62 94,96 7,62 -5,04 0,105
2014 10,8 -0,5 -1,1 95,58 90,76 —4,42 -9,24 0,113
2015 11,3 0,5 -0,6 104,63 94,96 4,63 -5,04 0,108
2016 10,3 -1 -1,6 91,15 86,55 8,85 —13,45 0,113
2017 10,5 0,2 -1,4 101,94 88,24 1,94 -11,76 0,103
2018 13,8 33 1,9 131,43 115,97 31,43 15,97 0,105
2019 13,6 —0,2 1,7 98,55 114,29 -1,45 14,29 0,138
2020 13,5 -0,1 1,6 99,26 113,45 -0,74 13,45 0,136
2021 13,4 -0,1 1,5 99,26 112,61 -0,74 12,61 0,135
2022 12,8 —0,6 0,9 95,52 107,56 —4,48 7,56 0,134

PacuéT cpeaHuX XapaKkTepuCTHK PS/I0B
Cpennuit ypoBeHb P y JMHAMIKI XapaKTePHU3yeT TUITHIECKYIO BEMUNHY a0COMIOTHBIX YPOBHEH.
CpenHuii ypoBeHb HHTEPBATBHOTO PsiJia PACCIUTHIBACTCS 110 (hopMyIIe:

Yyi

n’

y =

CpenHee 3HaYCHUE CPETHETOJOBOM TEMIIEPaTyphl MPpHU3eMHOT0 Bo3ayxa ¢ 2010 mo 2022 r. cocra-

Buio 11,74 °C.

Cpennuii Tem pocra:

b =

Tp

12 178
11.9

=1.0061.

B cpenHeM 3a Bech epHUOJ POCT aHATU3UPYEMOTo Hoka3aTens coctasuia 1,0061.
CpenHuii TeMI IPUPOCTa:

Tnp =

Ty -1,

Tnp =1.0061-1=0.0061.

B cpennem cpemHeroosast TeMIeparypa MpH3eMHOTO BO3TyXa eXErofHoO yBenmanBanach Ha 0,6 %.
CpenHuii abCOIOTHBIA MPHPOCT MPEACTABISET c000ii 0000MEHHYI0 XapaKTePHCTHKY HHINBH-
JyaJIbHBIX aOCOJTIOTHBIX IPHPOCTOB PSAA TUHAMUKHL.
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Cpenuuii a0COMIOTHBII IPUPOCT:

y_ -y
—_— n "1
dy = n-1"°~
— 128-119
dy =T=0.075°C.

C KaXIbIM FOIOM CPEAHEr00Bas TEMIIEpaTypa MPHU3EMHOT0 BO3/LyXa B CPEIHEM yBEIUUNBAIOChH
Ha 0,075 °C.

BemonxuM nporHo3 Ha 1 miar Brepes, UCTob3ysl MOKa3aTellb CPEAHET0 TeMIa POCTa.

y(14)=12,8 - 1,0061 = 12,88 °C

— IPOTHO3UPYEMOE 3HAUCHHUE JUI CPEAHEr010BOH TeMIepaTypbl IPU3EeMHOI0 Bo3ayxa B 2023 r.

BruiBoabI:

1. TakuM 06pa3oM, UCXO/s N3 HALIMX JTAHHBIX, HAOTI0JaeTCsl 3aMe JICHIe TeMITa IIPHPOCTa Cpe-
HETOI0BOI TeMIIepaTypsl MPU3EMHOT0 BO3IyXa Ha ydacTke Bepxusst bankapus (1049 M H. y. M.).

2. [IporHo3upyeMoe 3HaYCHHUE CPEIHETOJOBOM TeMIepaTyphl IPU3EMHOr0 Bo3ayxa Ha 2023 r.
cocrasisieT 12,88 °C.
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ABPAC MAMOHTOBBIX JIAHAIMIA®TOB ITO3THETO IVIEMCTOIEHA
B CBETE 30JI0OBO BEPCHY T'EHE3UCA EJIOM

JleBwikun Cepreii Bsauecnasosuu'™, Kazaukos I'puropuii Bukroposuy?
1.2 Mucruryt crenmn YpO PAH, OpenGypr, Poccus
I'stepevedy@yandex.ru™

2 tsvikaz@yandex.ru

Annomayusn. B o0muX 4epTax MOCTPOCHO IPEACTABIICHHE O MACTOMIIHBIX O3IHEIUICHCTONCHOBEIX JIAHA-
madrax Ha IIOBEPXHOCTH JIECCOBO-IEAOBHIX (hopmanuii (exombl). Mcroap30BaHbl MaTepUalibl COOCTBEHHBIX U paHee
OITyOIMKOBAHHBIX HCCIEA0BAaHUH €J0M, JOMOIHEHHbIE COOCTBEHHBIM OIIBITOM U3YU€HHs CTENeH U COBOKYITHOCTBIO
JIOCTHKEHNH COBPEMEHHOTO cTerneBeieHns. Ha ocHoBe 30110B0# Bepchy reHes3nca e10M IpeioKeHbl YCOBEPIISH-
CTBOBaHHBIE IPEJCTABICHUS O MEXaHU3MaxX (POPMHPOBAHUS BHICOKO MPOIYKTUBHBIX MACTOMINHBIX JaHAMA(TOB
Ha UX MOBEPXHOCTH CHOCOOHBIX MOJUIEP)KUBATh MAMOHTOBYIO Meradayny. [IpeanoxeHo oObsicHeHHe pa3HOOOpa-
3UIO IUIIEBBIX HUII TPABOSTHBIX; TOKA3aHO NPHHININATIEHOE 3HAUCHHE PACTHTEIEHOCTH CTEITHOIO THIIA 1 MAMOH-
TOBOM MeragayHbl B TEHE3UCE €I0M.

Knrouesvie cnosa: MaMoHTOBast (hayHa, KPHOAPHUAHBIC IPACCIAH/bI, €A0MA, JIeOBbIiI KoMIUIeKC, LeHTpas-
Hast ApKTHKa, O3JHUH IuIecToLeH

Jna yumuposanus: Jlessixkun C. B., Kazaukos I'. B. AGpruc MaMOHTOBBIX JIaHAMIA(TOB MO3AHETO [ICHCTO-
[IeHa B CBETE DOJIOBOI Bepcuu renesuca enom // I'eomorus, reorpadus u rmobambhast suepris. 2023. Ne 2 (89).
C. 93-100. https://doi.org/10.54398/20776322_2023_2_93.

Brazooaprocmu: aBTopbl BeIpaxaroT GnarogapHocTs Pycckomy reorpaduueckomMy 00IIecTBY 3a MOAAEPKKY
B NIPOBEICHUH SKCIICIULIMOHHBIX HCClIeA0BaHui. PaboTa BbinonHeHa 10 TeMe (yHIaMEHTaIbHBIX HAy4YHbBIX HCCIIe-
noBanuit Muctutyra cremn YpO PAH Ne AAAA-A21-121011190016-1.

ABRIS OF LATE PLEISTOCENE MAMMOTH LANDSCAPES
IN THE LIGHT OF THE AELOLIAN VERSION OF THE YEDOMA GENESIS

Sergey V. Levykin'™, Grigoriy V. Kazachkov?

1.2 The Institute of Steppe of The Urals Branch of RAS, Orenburg, Russia
I'stepevedy@yandex.ru™

2 tsvikaz@yandex.ru

Abstract. An abris of pastoral Late Pleistocene landscapes on the surface of loess-ice formations known as
yedoma. The materials of our studies, as well as published papers concerning yedoma, were used. They were added
by our own experience in studying the steppes and the totality of achievements of modern steppe science. Some
improved ideas of formation highly productive pastoral landscapes supporting mammoth megafauna on the
yedoma's surface have been proposed on the aeolian version of the yedoma genesis. The variety of food niches of
herbivores was explained; the fundamental importance of steppe-type vegetation and mammoth megafauna in the
genesis of yedoma was revealed.

Keywords: mammoth fauna, cryoarid grassland, yedoma, ice complex, Central Arctic, Late Pleistocene

For citation: Levykin S. V., Kazachkov C. V. Abris of Late Pleistocene mammoth landscapes in the light of
the aelolian version of the yedoma genesis. Geology, Geography and Global Energy. 2023;2(89):93—-100 (In Russ.).
https://doi.org/10.54398/20776322_2023 2 93.

Acknowledgments: the authors express their gratitude to the Russian Geographical Society for its support in
conducting expedition research. The work was carried out on the topic of fundamental scientific research of the
Steppe Institute of the Ural Branch of the Russian Academy of Sciences No. AAAAA21-121011190016-1.

B MHHYBIIIEM JECATHICTUH B CBSI3U C «JIECCOBBIM BOIIPOCOM» MPOUCXOXKICHUS JIUTOT€HHOI! OC-
HOBBI 9YePHO3EMOB — ITOYB TUIHYHBIX CTENEH — pa3BHIICS CTEIEBEIYECKHI HHTEPEC K IEHTPAIbHO-
ApKTHIECKOMY JISIOBOMY KOMIUIEKCY (OH Xe JIECCOBO-TenoBast (popMaliys, OH XKe e10Ma) IT03IHEr0o
IUIEHCTOIIEHa, U3 KOTOPOTO M3BECTHBH MHOTOYHCIICHHBIE HAXOJKH CTEITHOX MaMOHTOBOI! (ayHEI. B mo-
MBITKE pa3pelnuTh TPOHCTBEHHYIO 3araJiky reHesnca eJoMsl, iécca 1 uepHo3éMoB B 2011-2013 rr. poc-
CHHCKHE CTEeTIeBE/Ibl MIPUHSIN aKTHBHOE YJacTHe B KOMIUIEKCHBIX dKcrequnusx Ha HoBocubupckue

© Jleswikun C. B., Kazaukos I'. B., 2023.
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0CTpOBA, OPraHM30BAaHHBIX U MPOBeAEHHBIX PycckuM reorpadudeckum obmectsom. B 2014 r. mpose-
JIeHBI TIOJIEBBIE Teorpaduueckue ucciaenoBanus bararaiickoro nmposaia B BepxostHckoM paiione SIky-
TuH. JlaHHBIE, COOpaHHBIE B XO/€ 3THX SKCIEAUNHNi, MO3BOIMIN AOMOIHUT CYLIECTBYIOLIUE MPE-
CTaBJICHHS O EHE3HCE JICIOBOTO KOMIUIEKCa U JIaHAIA(Tax Ha ero HOBEPXHOCTH B MO3AHEM ILIeHCTO-
nere. Jlanee /Ul yIpoOIIeHNs H3TI0KSHNUS Ha3bIBAEM JISTOBEIH KOMIUIEKC «eoMay.

OOmast cxema eJOMBI MOKET OBITH IPEICTaBIICHA KaK TOJIIA HOBTOPHO-KIJIBHOTO JIBA C BEp-
TUKaJBHON CIOMCTOCTBIO, apMHUPOBAHHAS PETYISIPHO PacCIpefeIEHHBIMA BEPTHKAIBHBEIMU CTOJIOAMH
MEP3JIOro TPYHTA, TIIABHBEIM 00pa3oM Jécca, ¢ TOPH30HTAIBHON CIOMCTOCTBIO M IEPEKpPhITasi CII0eM
TpYHTa MOIIHOCTBIO MEHEE OJHOT0 MeTpa 00pa3yroLIMM AHEBHYIO MOBEPXHOCTh. B ropusoHTanmbHOM
MIPOEKINH JIESTHbIE JKHIIBI 00pa3yloT MOJMIOHANBHYIO CETh CO CTOpOHOHU mopsaka 10 M, B srueiikax
KOTOPO pacnosaraioTcsi FpyHTOBBIE CTOJIOBI (pHC.).

|
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| &
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®
°

Pucynokx — OO01mast cxema eoMbl: | — IepeKphIBaIoNInii CII0H TpyHTa;
2 — ToJIIa TOBTOPHO-XUJIBHOTO JIbJa; 3 — CTOJO IpyHTa

XapaxTepHO# 4epToii eIOMBI SIBJISIETCS COJIepyKaHUe OCTAHKOB MPEACTaBUTEINIEH 103 IHeTUIeCTO-
[IEHOBOWI MaMOHTOBOH (hayHBI B TPYHTOBBIX cToji0ax. CaMbIMH MaHH(ECTHBIMHU SIBISIOTCS OCTaHKU
KPYTIHBIX JKHBOTHBIX, B T. 4. MAMOHTA — IJIABHOTO TUTYJA 3TOTO (hayHUCTHIECKOTO KOMILIeKca. boib-
I1ast 9acTh OCTAHKOB KOCTHBIE, HO BCTPEYAIOTCS YaCTH TYII, PEIKO — IEIIbIE TYIIIH.

Enomel, obGcienoBanHbie B Xxome cepun oskcnenuuuii PI'O  «HoBocubupckue octpoBa»
2011-2013 rr., OTHOCSTCS K aQpKTHYECKOMY THILY, XapaKTepH3YIOMIEeMYCsl HAUOOBIICH JIbIUCTOCTHIO
(o0Bémuas nons apaa 80-90 % u BeIe). Ha Mopckom nodepexse SIkytrn, Brmodas HoBocubupckue
OCTpOBa, COJIEp)KaHHE OCTAHKOB MaMOHTOBOIl (hayHBI HACTOJIBKO BEJIHKO, YTO ITIOJIEPKUBAET IPO-
MBIIUICHHBIE 3arOTOBKH, B IEPBYIO OYepe/b OMBHS MaMOHTA, B MECTaX IOCTENEHHOTO pa3pyIIeHUs
€/I0M TI0]T IEWCTBUEM TIPHPOIHBIX MTPOIIECCOB.

BeperoBsie pa3pe3sl €10M CTaIM HEPBBIM MECTOM 3HAKOMCTBA ¢ HHMH JUIS PYCCKUX 3€MIIETIPO-
xoaueB XVII-XVIII BB. Jlensapie oOpHIBBI ¢ TPYHTOBBIMH CTOJIOAMH M MAaccO KOCTEH CTEIHOTO
«CKOTa» BBI3BIBAIIM HeloyMeHue. st cTeneBeaeHns BOIIPOC 0 KOpMOBOil Oa3e MaMOHTOBO# Merada-
YHBI U cpejie e€ 0OuTaHus SIBIsIeTCs IPUHIMIHAIBHEIM. Kak B BRICOKHX MIMPOTaX, IJie B COBPEMEHHYIO
3MOXY PACTUTENBHOCTh €/[Ba MOJAEPKUBACT CEBEPHOTO OJICHS U HE BO MHOTO 0oJiee KPYITHOTO OBIIe-
6])1](3, MOTJIU MPOUBETATh TAKUE TPABOAAHBIC TMT'AHThBI, KaK LLIepCTHCTblP’I MaMOHT U l'[O3)1Hel'lJ'lel\/'ICTOL[e—
HOBBII OM30H bisonpriscus? Kak Tam MOr cyiiecTBoBaTh M pa3BUBAaTh TMTAHTCKHE Pa3Mephl CBOMX
MIpeICTaBUTeNIeH (PayHUCTHIECKUH KOMIIIEKC, OCHOBY KOTOPOTO COCTABIISIIA TaKHe THIIHIHO CTEITHBIE
nacTOHMIITHEIE ’KUBOTHEIE JTOMa A 1 OM30HEI? NB: B aHITIOS3BIYHON INTEpAType IMO3IHEIUICHCTOHIICHO-
BBl OM30H 3TOTO KOMITIEKca Ha3bIBaeTcs “steppebison”, T. €. «CTEITHOW OU30HY.

B kauecTBe BO3MOXKHBIX OCHOB JUISI OCTPOCHUSI HAYYHOH KapTHUHEI MaJICOJIaHIIA()TOB Ha €/10-
Max B 3II0XY MX (opMUpOBaHUs OBUTH PaCCMOTPEHBI pa3iIH4yHble BoAHbIC [2; 3; 8] u somoBas [9-12]
BEPCHHU UX I'CHE3HUCA. ﬂﬂﬂ CTCIIEBCACHW A NIPUHIUITUATIBHO TO, YTO MAaMOHTOBAasA (bayHa BKJIFO4aJia B CeGﬂ
IIUPOKHUHT CIIEKTp MAaCcTOUIIHBIX TPABOSITHBIX U II0 CBOEMY COCTaBy OblIa TUIIMYHO CTEMHOMH. B Heé Bxo-
AW, B TOM 4YHUCJIC Bep6m011 151 caf/iraK, obuTaHue KOTOPBIX B I'YMHUJHBIX J'[aHllLLla(bTaX HEMBICIIMMO.
HO3TOMy CTCIICBEACHUEC HE MOXKET NPHUHATH BOJAHBIC BEPCUU KaK NpE€AnoJiararoue FyMI/I)IHbIﬁ JJaHa-
magT MO3AHETO Ha MO3/IHEIIeHCTOIIEHOBOH €IOMHOM MOBEPXHOCTH, Kakne ObI CTPOIHBIC 0OBSCHEHHS
CTPOCHHUIO TEOJIOTHIECKOTO €JOMHOTO Tela OHM HM AaBaiad. Hamu 3a oCHOBY OblTa IPHHSTA 30JI0Bast
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BepCcHs KaK Jarolas Hauiaydilee oObACHEHHE NPOIBETaHHS MaMOHTOBOH (payHBI Ha MOBEPXHOCTH
€/I0M B Ipollecce UX IeHe3nca. B To xe BpeMst HaMu OBUTH HECKOJIBKO CKOPPEKTUPOBAHbI PaHee Mpej-
JIO>)KEHHBIE B paMKaX 0JI0BOI BEPCHU MPEACTABICHUS 00 YCIOBHSAX IT'€HE3UCa €J0M U €ro MeXaHU3Max
(o C. B. Tomupauapo [9—-12] u B. B. Konmnaxosy [5; 6]).

Tak xak MaTepHanoM JUIsl HAllMX PEKOHCTPYKIUH ITOCTYKHIIH TJIABHBIM 00pa3oM pe3yibTaThl,
nory4deHHble Ha HoBocnOMpCKnX ocTpoBax U OmkaiiieM kK HeMy KOHTHHEHTAIEHOM HO0epeKbe, MBI,
HECMOTPsI Ha yKa3aHHs Ha THIIep30HATIBHOE PACIIPOCTPaHEHHE €0M B IIO3JHEM IUIEHCTOIIeHE, pacpo-
CTpaHsieM Hallli IPEJICTaBICHHS O IT03JHEIUICHCTOICHOBBIX JIaHJIIadTax TOIBKO Ha TPUMOPCKHE PaB-
HHUHBI LleHTpanbHON APKTUKH U MPUIISKAIIYI0 K HUM 4acTh ienbga OBIBIIYIO CYIIeH B 3MOXY pocTa
enoM. B To ke BpeMs pacmpenenieHHe MECT HaXOJOK OCTAHKOB MaMOHTOBON (hayHBI, OTHOCSIIUXCS
K 310Xe reHesuca efoM, oT PpaHuuu 10 ANACKH 00A3bIBA€T MPU3HATH THIEP30HAIBHBIM apeal
3T0i dayHs! B Ty 31m0xy. OTcroa BBITEKaeT NIPUHIUIHAIBHOE JUIS CTENIEBEACHUS MTOJI0XKEHUE: CTEel-
0100HBIe TaHMA(TH (ITyCTh JIMIIL OTYACTH HA €JOMHON IIOBEPXHOCTH!) B Ty SIOXY MMEJIN THIIEP30-
HaJIbHOE PacIpOCTpaHEHHE.

B ocnoge s0mo0Boii Bepcun C. B. ToMupanapo J1exxuT npecTaBieHue O MepMaHEHTHOM IIHPKYM-
HOJISIPHOM aHTHLMKIOHE aHAJOTMYHOM aHTApPKTHYECKOMY, HO B JICIHHKOBBIE SIIOXH IPOXOJHBIIEM
TOJIBKO HaJ CylIed U 3aMEp3INMH aKkBaTOpUsIMH. [1o 3Toi mpuunHe BO3MyX aHTUIMKIOHA OBUT CYXUM,
a Ha BCel 00JIACTH €ro paclpoCTPaHEHHs yCTAHABIMBAJICA KIMMAT CO CIECAYIOIIMMH OCHOBHBIMU Xa-
PaKTepUCTHKAMU:

1) Kpyriiorogu4yHbIe yparaHHbIe BETpa BOCTOYHOTO U CEBEPO-BOCTOYHOTO PyMOOB;

2) KpyIJIOTOAWYHO SCHOE He0O;

3) KpaiiHe HH3Kasl BIAKHOCTb BO3IyXa KPYTJIBIH TO;

4) cpemHEromoBoe KOJMYECTBO BOMHBIX OCAJKOB COIIOCTABUMO C TAaKOBBIM B COBPEMEHHBIX
BHYTPUKOHTHHEHTAJIBHBIX ITYCTBHIHAX WJIM MEHbIIE IPH IPAKTHYECKH MOJHOM OTCYTCTBHUH BOJHBIX
0CaJIKOB B OE3MOPO3HBIN CE30H;

5) cpenHErogoBasi HCIAPSEMOCTh U UCTIAPSEMOCTh B 0€3MOPO3HBIH CE€30H COMOCTABUMEI C Ta-
KOBOM JICTOM B COBPEMEHHBIX BHYTPHKOHTHHEHTAIBHBIX ITyCTBIHSIX;

6) KpaiiHe HU3KUE 3UMHHUE TEMIIEpaTyphl BO3AyXa, OLIEHOYHO BILIOTH 10 MuHyc 100 °C;

7) (mame nomymieHHe) TEMHBIE HE DKPaHUPOBAHHBIE OT COJIHIA TBEPABIC TIOBEPXHOCTH JIETOM
HarpeBanCh JI0 TEMIIEpaTyp COIOCTAaBUMBIX C TOYKOI KHITeHUs BObI. Jlasiee 9TOT KpHoapHuIHbIN KITH-
MarT Ha3bIBaeM «TOMHUPANAPOBCKHID.

CoueTaHne yparaHHbIX BETPOB U OOHXEHHOTO TPYHTA, B T. 4. 3MMOH M3-3a OTCYTCTBHUS CHera,
CO371aBaJI0 BBICOKUH SPO3MOHHBINA MOTEHINAI, KOTOPBIH YBEIHINBAJICS MTOCTYIIIICHHEM B BO3IYX BYII-
KaHOTEHHBIX JaCTHUII, BRIPAYKEHHbIE a0pa3MBHBIE CBOMCTBA KOTOPBIX M3BECTHHI. BeTpoBas sposust mo-
CTaBIIsIa B BO3yX aHTHIIUKJIOHA MEIKOANCIIEPCHYIO MBLUTh, KOTOPAsl BCACHIBANACH B AHTHIUKIOHNYE-
CKYIO BOPOHKY H PaCIIpeIensach OTTy/a MPU3eMHBIMH CTOKOBBIMHU BeTpaMu. OcakaeHne 3Toil MbUn
U3 CTOKOBBIX BETPOB OBLIO OAHHM H3 IPOIECCOB (POPMUPOBABIINX €A0MY.

TeppuTOpHIO MAMOHTOBBIX CTETIEH HAa €JOMHON OCHOBE, CYILECTBOBABIIYIO IPH TAKUX YCIOBHSX,
C. B. Tomupauapo Ha3bIBal «ApPKTHAA», MBI JKe BO U30eKaHUE MTyTaHUIIBI jajee Ha3biBaeM e€ «Cren-
Hast ApKTUaay.

[Iponecc pocTa enoM npu TOMUpAKHApOBCKOM kiumMaTe onucad B. B. Konmakossmv [5; 6]. Co-
TJIACHO OTIMCAHMIO 3TOTO aBTOpa, Ha (hopMUpyIomIeicst egoMe AeHCTBOBANl CaMOPETYIIUPYIOIIUICS Me-
XaHU3M C OTPHLATEIBHOW OOpaTHOW CBS3BI0, CHHXPOHU3WPOBABIIUIA BEPTHKAIBHBIA POCT JIEASHBIX
JKHUJI ¥ TPYHTOBBIX CTOJI0OB B MIMPOKOM JHAIa30HE COOTHONICHHSI HAKOIUIEHHH JIba U TpyHTA. B mc-
TOYHUKE HE JaHO Ha3BaHUE ITOTO MEXaHHW3Ma, MBI JUIs y100CTBa JATbHEHIIIETO M3II0KEHHS Ha3bIBaeM
€ro «CHHXPOHU3ATOP» U YHOTPeOIIsieM 3TO JKe Ha3BaHHe JUIl MEXaHM3Ma CHHXPOHH3AIUK POCTa JIe/Isi-
HBIX JKHJI U TPYHTOBBIX CTOJIOOB COTJIACHO HAIIIMM IIPE/ICTABICHHUSIM.

HcxomHast ceTh MOPO300OMHBIX TPEIIUH 33aBajia, a CHHXPOHHU3ATOP MO//IeP)KUBAJ Ha TIOBEPX-
HOCTH CBOCOOPA3HBIN MUKPOPENbe() — CETh MOJUTOHOB C Pa3pOCHIMMHUCS TPAHUIIAMHU B (hOpME IIHPO-
KUX BaJMKOB HaJ| JESHBIMH KIJIAMU W IIEHTPATGHBIMU TTaANHAMH HaJ| TPYHTOBBIMH cTOJIOaMH [5; 6].
Takoii MUKpopenbed, He UMEIONNH B HAIIIN JHU IPSIMBIX aHAJIIOTOB ¥ Ha3BaHHBIN B HCTOYHHUKAX ITOJIH-
TOHAJIBbHO-BAIMKOBBIM, MBI PACCMAaTPUBAEM KaK IOJIUTOHAIBHO-NAJMHHO-BAINKOBBIH. Ero mracruka
HallOMHHAJIA ¥ COBPEMEHHYIO MOJUTOHAIBHYIO TYHJPY, Pa3BHUBIIYIOCS Ha MECTE PACTasBIINX €II0M,
¥ IPUKACITMUCKHUI TOJYYCTHIHHBIN TpEXwieHHUK. Ha BuIe cBepXy 3T0 ObUIO MOXO0Ke Ha BadebHOES
TOJIOTEHIIE C HECOPa3MEePHO PACIIMPEHHBIMH MPAaHUIIAMH MEXK/Y siYeHKaMH, TIOTTIOTUBIIMMH OOJIBLIYIO
YacTh MPOCTPAHCTBA CaMUX siYeeK. PacimpeHHble rpaHuiibl 00pa30BBIBANIM CETh BAJIMKOB IIUPHHON §8—
10 M, sUeiiky peacTaBIsAIn COO0H OKpYyTIIble MaAuHbI JHaMeTpoM 1—3 M, CO BCeX CTOPOH OrOpPOKEH-
HBIE TIOJIOTHMH BaJIMKaMH. Ha BepTHKaIbHOM Cpe3e 3TOT MUKpOpenbed HamOMIHAI ITOJIOTYIO BOJIHY.
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[lanee usznmaraercst 50510Basi BepcHs TeHes3nca eaoM Ha ocHoBe padot C. B. Tomupauapo [9-12]
u B. B. Kommakosa [5; 6] ¢ HalmmmMu yTOYHEHUSIMH, Pa3pabOTaHHBIMU HA OCHOBE COBOKYITHOCTH JJOCTH-
KEHUH COBPEMEHHOTO CTETIEBEICHHUsI U COOCTBEHHOT'O OIIBITA M3yueHHs cTeneil. Kak u Bepcust Ha3BaHHBIX
aBTOPOB, HAIIN YTOYHEHHUS KaCAIOTCs TOJIBbKO POBHBIX MTOBEPXHOCTEH, CIIOKEHHBIX METKO3EMOM.

JIBIKYIIMMY CHIIAaMHU POCTA €I0M BBICTYIAIN TPY HOIEPEMEHHO CMEHSIOINX APYT Jpyra Ce30H-
HBIX IIpoIlecca: PacKpBITHE MOPO300OMHBIX TPEINH, OCEHHEEe OCaXKJCHHE KOHACHCaTa B TPEIIMHAX,
BECEHHsIs1 00pb0a rpyHTa U JIb/IA 32 IPOCTPAHCTBO B XOJI€ CMBIKaHUs TpemunH. OcaxIeHue TpyHTa IBH-
XKyIel CHtoi He ObIIO0, OHO MOIYHHSIIOCH STHM JIBYM IIponeccaM 1 OMOTEHHBIM (hakTopaM, KOTOpHIE
OyZyT pacCMOTpeHsI fajnee. B 3Toli cBs3u ObLIM BRIIETICHBL: 1) Ce30H OCaXkACHHUs KOHJeHCaTa — IPYH-
TOBasi OCEHb, KOT/Ia TPYHT B TPEIIMHAX XOJOJHEE BO3AyXa, H PACCMOTPEHBI €€ YCIIOBUS; 2) CE30H UH-
TEHCHUBHOTO TEMIIEPaTypHOTO CHKaTUsl MOPO300OIHBIX OJIOKOB — TPYHTOBas BECHA, U PAaCCMOTPEHa
Oopb0a TpyHTa U JbJIA 32 MIPOCTPAHCTBO, B XOJ€ KOTOPOH MEP3TBIA IPYHT TECHWINI &M, a JIE TECHUI
TaJbli TPYHT U OCYLIECTBIIS €KETOJHbIA IPUPOCT JIEASHON XKUJIbI B €€ BepXHel yacTu. B cBere aToi
60pBOBI HanbobIIee 3HAYEHHE UMENHN CIIOH TPYHTa, NMIPOTANBAIONINH Y)Ke TPYHTOBOH BOJOH, — aK-
TUBHBIN CJIOH, M YacTh JIEASHOM XKIIIBL, JIeXKallasi Ha IIyOnHaX akTHBHOTO CJIOSI, — aKTHBHas 30Ha.

Havasom eqoMHOr0 mpoiiecca nociyxuio GopMHUpOBaHUE JIEASHBIX JKHI B MOPO300OHHEIX Tpe-
IIMHAX [IPU TOJHOCTHIO CBOOOAHON OT paCTUTEIHHOCTH MOBEPXHOCTH JINOO OBIBIIEr0 MOPCKOTO JHA,
100 Ha MECTE TEPMOXPOHHBIX PACTUTEIBHBIX COOOIIECTB 3aBEIOMO HE BBIIEPKABIINX TOMHUPANAPOB-
CKHI KITIMaT. B 0TCyTCTBHE pacTUTEIBHOTO MOKPOBA TaKask IIOBEPXHOCTD ITOBEPraaach HHTEHCUBHOMN
BETPOBOH PO3UH, KOTOpast MPOAOIIKATACH ObI 10 CAMOT0 TOJIOIEHA €CNU ObI HE paCTUTEIBHOCTD CTETI-
HOTO THIIA.

ITpu ToMHpANAPOBCKOM KINMATE MPAKTHIECKH €IUHCTBEHHBIM BO3MO)KHBIM HCTOYHHUKOM BOJIBI
JUISL pacTeHUH OBLIO MMOJTaNBaHKE JIEITHBIX XK 3a 0e3MOpO3HBIi ce30H. [1o 9T0i npuunHe pacTeHus
0CTPO KOHKYPHPOBAIIH 3a IIPOCTPAHCTBO Ha KOHTAKTE AESATEILHOTO CIIOS TPYHTA C )KWIIaMH, B KOTOpOe
noctymnaina tanas Bojga. KoHkypeHnust nmena aBa ciaencTus. [lepBoe — mpakTHYIecKy MONHBIHA mepe-
XBaT TaJION BOJIBI KOPHSIMH PACTECHHH, KOTOPBIE TAKUM 00pa30M NOIydaid BOJIHOE TUTAaHKUE O 3eMIEH
HETOCPEICTBEHHO OT HCTOYHHUKA 0€3 MOTeph Ha CTOK U UCTIapeHHUe, U IOTOMY MorH 3¢ dekTuBHO cHaO-
KAThCS BOJOU IIPH CPEIHET0JJOBOM KOIMIECTBE OCAAKOB HAa MOPAMOK MEHBIIE, YeM B COBPEMEHHOM
crenHoii 30He EBpasun. Bropoe — pacnpenenenye pacTUTEIHHOCTH 110 JHEBHON ITOBEPXHOCTH B BHE
CTEMHBIX MOJIOC HaJl JISISTHBIMU )KHUJIAMH, KOTOPBIE COSIUHSUINCH B CIUIOIIHYIO CETh M TEM CaMBIM IIpe-
Kpallaiy IUIOIAJHYI0 BETPOBYIO 3PO3HIO. 37€Ch )K€ OTMETHM, YTO C IOSBICHHUEM CTEIHBIX IT0JIOC
naHamadT yxe craja NacTOMIIHEIM, MPUYEM IIPOAYKTHBHBIM, O 4€M OyJeT CKa3aHO HIDKE.

C NOSIBIICHHEM CETH CTEMHBIX ITOJIOC BETEp MOT He 6oiee YeM BBHIPHIBATh B IOJIMTOHAX MaJUHEL.
3710 emié 10 NOSBICHUS €J0MBI OBICTPO BO3BBICHIIO Kpasi MOPO300OHHEIX TOJIMTOHOB HAJ HX IIEHTPaMH,
a caMH TIOJIUTOHBI TPEBPATHIIO B BOJOCOOPHBIE MUKPOOACCEHHBI OKPYKEHHBIE ITOJT 3eMJIEH BEPTHKAIIb-
HBIMH CT€HAaMH U3 JISIIHBIX XWI. Tak, emeé 10 MOsSBICHUS eIOMBI Pa3BUIICS MOIUTOHAIBHO-TIaJHHHO-
BAIMKOBBII MUKpOpemnbed, a MOPO3000HHBIE TOTUTOHEI IPEBPATUIIIICE B MOPO3000HHO-3pO3HOHHBIE,
HE MEHss TIPH TOM CBOMX OYepTaHHi. Bkyme ¢ TOMHpIMapoBCKMM KIMMAaTOM M MEPEXBaTOM Talloi
BOJIbI KOPHSIMH PAacTEHHIl 3TO JeNajio HEBO3MOXKHBIM KaK ITOBEPXHOCTHBIN, TaK M MOJ3EMHBII CTOK
U3 MOJIMTOHA B TIOJIMTOH, nmodToMy CrenHasi ApkTHaa He Oblia BOJOCOOPHOH momanso. TaM Morm
CYIIECTBOBATh TOJBKO T€ BOJOTOKH, KOTOPBIE BTEKAIN TyJa M3BHE, aHENPOTOYHBIE BOJOEMBI MOTIIN
CYIIECTBOBATh Ha MUTAHUHU OT BOJOTOKOB. Hinke OymeT mokaszaHo, Kak 3TO BIHSIIO HAa BOJOIOH MmacT-
OMIITHOM MAMOHTOBOH (hayHBEL.

C NOsIBIIEHHEM CETH CTEITHBIX MOJI0C30HATBHBIM JTaHAmadToM CTemHOH APKTHABI cTalla OTKPBI-
Tast paBHUHA C MOJINTOHATBHO-MaJHHHO-BATMKOBBIM MHKPOPETbe()OM, MOKPHITast CEThIO CTETHBIX II0-
JIOC W C Tmacymielicss MaMOHTOBO# (ayHoi#. To ecTh MacTOMIIHBINA TpaBsSHON JaHTIADT HA MOJIUIO-
HaJIbHO-TTaINHHO-BAJIMKOBOH MOBEPXHOCTH cTasl B CTENMHONW ApKTHAE 30HAIBHBIM €€ MPEK/Ie TOsIB-
JICHUS SIOMBI.

OCHOBHBIMU 9JKOJIOTHYECKUMU (DYHKIMSMH PacTHTEIBHOCTH CTEMHOro Tuma Obum: 1) mop-
Jiep>kka MAMOHTOBOH (hayHEL, 2) SKpaHHPOBaHUE IPYHTA OT COJHEYHOH pajuanuy, 3) 3aIiuTa TpyHTa
OT BETPOBOI1 3po3uH, 4) yIaBIMBaHHE TPYHTOBBIX 0CaaKoB. OCHOBHBIMH 3KOJOTHIECKAM (YHKIHSIMU
MaMOHTOBOI1 (payHbI ObUTH: 1) ydacTHe B 3aKpeIIeHHH TPYHTOBBIX OCAIKOB B TaHIIIadTe, 2) CTPaBIIMBA-
HHE PacTUTENLHOCTH, 3) pOromIas JesTeIbHOCT. BKyTe ¢ mporeccaMn eXXeroHoro IpupocTa JISSTHBIX
KWJI, BBIMOJIHEHHE BCEX ATUX (YHKIMH PACTUTEIHLHOCTBIO M MaMOHTOBOW (hayHOH OIpenesiio Kak 3a-
KOHBI QpyHKIMOHMpOBaHus creny B CTenHO#i APKTH/Ie, TaK U pa3BUTHE €I0MBL. B CBOMX Ipe/icTaBIeHUsIX
MBI HCXO/IUM U3 TOTO, YTO €/I0Ma KaK I'€0JIOTHYECKOE TEJIO SIBISIETCS TAKUM )K€ TPOJIyKTOM MacTOUIIHOTO
nanamadTa CrenHol ApKTH/IBI, KaK M COJepIKaIecs B Hell OCTAHKH MAMOHTOBOH (ayHBbI.

PacTUTENIBHOCTH CTEITHOTO TUITa CBOWCTBEHHO Pa3BHBATh BBICOKOE 00IIIee MPOEKTHBHOE MOKPHI-
tre. B CrenHoi#t ApKkTuze 3arymeHnio pacTUTENFHOCTH HaJl JIEASHBIMHI JKHJIAMH CIIOCOOCTBOBAJIA OCT-
pas KOHKYpEHIUS 3a JHEBHYIO MOBEPXHOCTh HaJ HHMH, OTKYyJa HAmOoJee JOCTYIEH IMPaKTHIECKU
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€IMHCTBEHHBIN MCTOYHMK BOJBI B JaHAmadTe. PazBuBas BeICOKOe 0OIlee MPOEKTUBHOE MOKPHITHE
HaJ| TeASHBIMHU XKUJIAMH, PACTHUTENILHOCTh SKPAaHUPOBAJIa TPYHT HaJl HUMHU OT COJTHEYHON paguaIiuy —
€ro TMPaKTHYECKH eIUHCTBEHHOTro Harpesarteist B CtenHoit ApkTuae (’KUAKUX BOIHBIX OCAJKOB HET,
BO3/yX CyXoii). MeHbllle HarpeBaHue TPYHTA HaJl JKUJIOH — MEHbIIE WHTEHCUBHOCTh €€ MOATanBa-
HHS — XYK€ BOJOCHA0KEHUE PACTUTEILHOCTH OT TOH »kmitbl. Tak pa3BuBasack crienuduieckas oco-
OEHHOCTb I'pacclaHAOB Ha BOJHOM IHTAHHUM OT JIEISHBIX JKHJI: PACTHTEIBHOCTh YXy/IIaiga yCIOBHUS
CBOETO BOJJOCHA0KEHHSIB IIpOIecce COOCTBEHHOM BEreTarun. OT0 0OCTOSTEIBCTBO JENAN0 PEryIsipHOe
CTpaBJIMBaHUE emé OoJiee IPUHINIHAILHEIM YCIOBHEM IIPOIBETAHNS PACTUTEILHOCTH, Y€M OHO SIBIISI-
€TCsl TAKOBBIM B JIFOOBIX COBPEMEHHBIX TPacciIaHIax.

PerynspHo cTpaBinBas pacTUTENBHOCTb, MAaMOHTOBas (ayHa HE TOJBKO INHUTAIAaCh Cama,
HO U CIOCOOCTBOBANA MPOJIOKEHHIO BETETALMN CTPABIMBAEMON €10 PACTHTENBHOCTH, T. €. MPOAYK-
TUBHOCTH nactOum. IIpu perynspHoM cTpaBIHBaHUU BETeTalys IPOJOIKANach Ha IPOTSXKEHUH BCETO
6e3MOpO3HOro ce30Ha (T. €. HAMHOTO JOJIBIIE, YeM B JIIOOOM COBPEMEHHOM TONApKTHYECKOM Ipac-
CIIaHJE), @ PACTUTENILHOCTh BCE 3TO BpeMs M0JIb30BaIach HE TOJIBKO JOCTATOUHBIM BOAHBIM IHTaHUEM
OT JICJISIHBIX XKW1, HO U HHTCHCUBHOW MHCOJIALMEH HOJIIPHOTO IJIsI, © MUHEPAJIbHBIMU PECypcaMu JIECCO-
BBIX OCAJIKOB, PETYJSIPHO HocTynaBmux B CrenHyto ApkTuay u3 Bo3ayxa. K stomy Heobxoxnmo noba-
BUTb, YTO JKHIIBI 3aJIe€TaIM Ha TOPa3/io MeHbIIIeH TiTyOrHe, 9eM MoA3eMHas BOJa MO/l COBPEMEHHBIMH CTe-
ISIMH, 9TO Pa3pelIano pacTUTEIBHOCTH 00JIee BHICOKYIO JIOJII0 HAI3eMHON (PUTOMACCHI, 4eM B COBPEMEH-
HBIX cTersix. [lepedncienHble 06CTOATENBCTBA MO3BOIIIN PACTUTENBHOCTH CTEMHON APKTHIBI Pa3BUTh
HNPHHIUNHATIEHO OOJBIIYIO POLYKTUBHOCTB IT0 HAA3EMHO (PHUTOMAacCe, 9eM 3TO BO3MOXKHO JUISI PACTH-
TEIBHOCTH JIOOBIX COBPEMEHHBIX I'OJIAPKTHIECKUX IPACCIIaH/IOB, a PsLy IpeCTaBuTeNeH (hayHbI pa3BUThH
GoJiee KpyITHbIE pa3MepHI 10 CPABHEHHUIO C COBPEMEHHBIMHU YKOJIOTHUECKIMH aHAJIOTaMH.

W3 xpuTHUECKO BaXKHOCTU PETYJIPHOIO CTPABIMBaHMA AJSI BOJHOIO NMUTAHUS PacTEHUH cie-
IyeT mpobjeMa JpeBeCHO-KYCTapHUKOBOM pacTutenbHOCTH B CTenmHoN Apktuie. [IpeBecHas pacTu-
TENBHOCTH, 0OCOOEHHO IPYNIHUPYACH B JIECA C COMKHYTBIMH KPOHaMH, 3()(HEeKTUBHO SKpaHUPYET TPYHT
OT COJTHEYHBIX JIy4eil, ero eJUHCTBEHHOTO HAarpeBaTems B JaHAIA(TE, a 3HAUYUT HPETATCTBYET OATa-
MBAHHIO JIJSHBIX JKHJI HOA c000if 1 cOOCTBEHHOMY BOJOCHA0KEHHIO OT HUX. B TOM ke momoxxeHnn
OKasanuch OBl 3apOCIH KyCTapHUKA. VIHOro MCTOYHMKA BIArd KpoMe IOATAUBAHHS JIEASHBIX KU
B CtenHON ApKTH/E IPAKTUYECKH HE CYLIECTBOBAIO (PEKHE a30HAIbHBIC IPUPEUHbIE U IPUO3EPHBIE
TEpPUTOPHH 37eCh He paccMaTpuBaeM). Cama 1o cebe ata mpodiema, pasyMeeTcsl, He TOKa3bIBaeT MoJI-
HOT'O OTCYTCTBUS APEBECHOM M KYCTapHUKOBOM pacTUTEIBHOCTH, HO OHA CO BCEH OYEBUIAHOCTBIO CTa-
BUJIA IPEBECHYIO U KyCTapPHUKOBYIO PACTUTENBHOCTD B HEBBITOTHOE MOJIOKEHHUE [0 OTHOLIEHUIO K pe-
TYJISIPHO CTPABINBAEMOI TPABTHUCTON 1 MPAKTHUECKH 3aIpeIana JIeca U 3apOCIi C COMKHYTBIMH KO-
Hamu. [lomaraem, uro cymiectBoBaHue B CTemHOW ApKTHAE TEMHOXBOWHON TalTH JENanoch HEBO3-
MOXKHBIM, a OoJiee CBETIIBIE JIeca, TAE JISTOM 3eMIIs MOTiIa OBl XOTh KaK-TO HAarpeBaThCs, CTABUIINCH
Ha TPaHb BO3MOXKHOCTH CYIIIECTBOBAHH.

W3 omblTa cTeneBeneHNss M3BECTHO, YTO CTENHON PacTHTENLHOCTH CBONHCTBEHHO 3((EKTHBHO
ynaBiauBaTh MbUTb. OJTHAKOMBUIEBBIM YaCTHIIAM MAaJI0 OCECTh Ha PACTHTEIBHON MOBEPXHOCTH, YTOOBI
HUHTETPUPOBATHCS B TPYHT, Ul 9TOTO HY)KHBI JONOJIHUTEIbHbIE areHThl. B CTenmHol ApKTHIe TaKUM
areHTOM BBICTYIIaJIM MaMOHTOBas (ayHa, peryJsipHO MOe/IaBIIasl paCTUTELHOCTh, M CHCTEMa Iepepa-
00TKM HaBO3a, CyIIECTBYIONIas B IIOOOM rpaccianjie. B koHedHOM cuére, B TPYHT HHTETPHPOBAIINCH
MBUIEBBIE YACTHUIBI IIOCTYNHBIINE Ha €r0 OBEPXHOCTH C HABO30M. B 0TCyTCTBHE MaMOHTOBOIT (hayHBI
U CHCTEMBI IepepaboTKN HaBO3a WHTETPAIHs MBUICBBIX YAaCTHUIl B TPYHT ObIIa OBI KpaifHe 3aMensieHa
BIUIOTH /IO TIOJTHOH HEBO3MOKHOCTH, BO BCSKOM CITydae, IIPU CHIIBHBIX BETPAaX TOMHPANAPOBCKOTO KITH-
Mara. [ToaToMy ecim mocTyTIeHre MBUIEBBIX YaCTHI] IIPEBBIIIANIO BO3MOKHOCTH PACCMOTPEHHOMN BBIIIIE
MOC/IE0BATEIbHOCTH areHTOB UX YJIOBJIEHUS U UHTErpallud B IPYHT, TO HE MHTETPUPOBAHHBIE H3-
JIMIIKY YHOCHUIIMCh BETPOM 3a mpeaensl CTenHoM ApKTUABL.

Kax 6bu10 cKka3aHo Bbiiie, B CTEHOH APKTHIE MOTJIN CYLECTBOBAThH TOJIBKO T€ PEKH, KOTOPbIS
BTEKQJIM TyJa M3BHE M TOJBKO 03Epa Ha MHUTAaHWHM PEYHOH BOAOW. PeuHas ceTh Moriyia OBITH TOJIBKO
ciabo pa3BHUTOM, 03Epa — PEIKUMU, KUIKHIE TT0[36MHBIE BOABI — TOJBKO MPUYPOIEHHBIMH K ITOHMaM
pex u 03€p. ITosTomy Gombmrast gacTs macTOum CTemHONH APKTHABI OKa3bIBATACh HACTOIBKO YIAIEH-
HOH OT peK, YTO OHH HE MOTJIH CIIy>KHTh BOJOIIOEM MACYIIUMCS TPABOSIHBIM (32 HCKIIFOUCHHEM pa3Be
4TO BepOIIOI0B). AHAIIOTHIHBIM BOAOIOWHBIM OTEHINAIOM 00Taany 1 03€pa ¢ TeM JIOMOIHHUTEIb-
HBIM OCJIO’)KHEHHUEM, YTO, IMUTAACHh TOJIBKO pequﬁ BOﬂOﬁ U NIOCTOSIHHO UCTIapsas 6é, OHH ITOCTCIICHHO,
HO HEM30E)KHO MPEBPAIIAINCh B TOPHKO-CONEHBIC M TEPSUIM BOJOMOWHOE 3HAYCHHE. Y NAIEHHOCTH
GonbirHCTBA MacTou| CTEMHOW APKTHABI OT OTKPHITHIX BOJOMCTOYHHKOB U KHIKUX [TOI3EMHBIX BOJT
CTaBHJIa MAMOHTOBYIO (ayHy Tepes HeoOX0JUMOCTHIO OCBaHBaTh MOA3EMHBIC JICASHBIC KUl B Kaue-
CTBE MCTOYHMKA BOABL ITOCKONIBKY y COBPEMEHHBIX CIIOHOB OOIIEM3BECTHA POIOIMIAS AESTEIHLHOCTH
C LIEJTBIO BOJIOTIOS, TIPE/IIOIaraeM TaKOBYIO y POJICTBEHHBIX IM MaMOHTOB.
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OueBHIHO, YTO BETETAlUs PACTUTETbHOCTU HA BOAHOM NUTAHWU OT JIESHBIX KU ObITa BO3-
MOXHO TOJIBKO TOTJa, KOT/Ia MIPOrPEBANICS TPYHT Ha KOHTAKTe C HUMH. DTO 03HAYaeT, YTO BO BPEMs
BereTaluy pacTUTENbHOCTH B CTeHOM ApKTHAE HE CYIIEeCTBOBAIO MEP3IOro IPyHTa MEXIy JHEBHOM
MOBEPXHOCTHIO U JICTSTHBIMY JKUJIaMU, T. €. MAMOHTOBas1 (payHa Obl1a cBOOOIHA OT HEOOXOIMMOCTH PHITh
MEp3JIBIA TPYHT pajy JOCTIDKEHHS XKHIIBL. JTO OJIaronpHsTCTBOBAIO POIOMIEH IESTEIHHOCTH C LEbI0
BOJIOTIOS Ha MACTOMIIAX, CBEPX TOTO pedb MIET O MEJIKO3EMHOM IPYHTE JIETKO JOCTYITHOM JUISL PBHITHS
KPYITHBIM JKMBOTHEIM. [{enieHanpaBiieHHOE PHITHE TPyHTa MAMOHTAMH JOJDKHO OBUIO IIPUBOJIUTE K OYa-
TOBOMY OOHQ)KEHHIO JIS/ITHBIX XKW, X YCKOPEHHOMY TastHHIO ¢ 00pa30BaHUEM BOJIOIIONHON BOJIBL, a 3Ha-
YUT U K MOSIBJICHUIO MHOJKECTBA OYaroB 3aMeIEHHOTO MM JaXKe 0OPAIEHHOTO BCIATh POCTA JIESTHBIX
MKW U3-32 YCKOPEHHOM MOTepH BOABI, BO3MOKHO HE CTOJIBKO Ha BOJIOTION, CKOJIBKO Ha HCIIapeHHe. DTH 30-
OTEHHBIE 0Yary AeHCTBOBAJIM BIPEb 0 3aMOIHEHNUS SIMbI TPYHTOM U €€ 3apacTaHHs.

Jpyroit BuUA poOIOLIEH NEATENbHOCTH, BAJISHUE CBONMCTBEHHOE KPYIHBIM KOIBITHBIM, IOJIKHO
OBLIO CKa3bIBAaTHCS MOTOOHEBIM ke 00pa3oM. Barsisick B ipeprn, COBpeMEHHBII paBHUHHBIA OM30H MO-
JKET BBIPHITH SIMY IIyOHHOI1 Oojee momymerpa [1], ocHOBaHMM 4Yero MmojaraeM, 4To BaJIsTHAE OOWTaB-
mero B CrenHoit ApkTrae Oojiee KPYIMHOTO MO3THEIUICHCTOIICHOBOTO OW30HA HAJI JICISTHOM JKUIIOH
BIIOJTHE MOTJIO OOHQKHUTH €€ MM BO BCSKOM CIIydae CYIIECTBEHHO YMEHBIIHUTH €€ 3alUTy OT Iporpe-
BaHU U TassHUsL. AHAJOTUYHBIN, HO CYyIIECTBEHHO MEHEE BBIPKEHHBIH (KT JODKHO OBIIIO OKa3bI-
BaTh KOOJIeHNUE (BBIphIBaHIE HEOOIBUINX YIITyOIeHHIT) H3BECTHOE y Caiiraka, BXOJMBIIETO B MAMOHTO-
Byio dayny [4; 7; 13].

PaccmoTpens! ycnoBust pocTa JeASHBIX KW, IPUBEAIINE X K GopMe U pazMepam, HabIrogae-
MBIM Ha pa3pesax egoM. PaccMoTpeHB! oTpuIaTebHble 00paTHEIE CBSI3H, MOJICP)KUBABIINE OIpe/e-
JNEHHYIO MOIHOCTh I'PYHTOBOTO IIEPEKPBITHS JISIHBIX KW [10-HOBOMY paccCMOTpPEHBI OTPHLATEIb-
HBIE 00OpaTHBIE CBSI3H, CHHXPOHN3UPOBABIINE BEPTUKAIBHBINA POCT JISISHBIX JKMJI U TPYHTOBBIX CTOJI-
00B. Bo Bcex 3THX OTpHLATEIFHBIX 00PATHBIX CBS3AX NPUHIUIIAAIBHYIO POJIb UTPAU PACTUTEILHOCTD
CTEMHOTO TUIA ¥ MaMOHTOBas (ayHa. B pe3ynbTare 1eficTBHS BCEX 3THX MEXaHU3MOB MOAIEPKUBANICS
MOJTUTOHAITBHO-TIAJUHHO-BAJIMKOBBI MHUKpOpENnbed, COCTOABIINK M3 CETH MOPO300OMHBIX TPEUIUH
€O CTOpPOHOM monuroHa nopsaaka 10—15 M, moiIorux BanukoB IUPUHOHN mopsiaka 8—10 M Haj paciu-
PUBIIMMHUCS JTEASHBIMH JKHJIAMHU U OKPYTIIBIX TAJUH ANAMETPOM I0 3 M B sTU€HKax 3TOH CeTH.

Abpuc nangmadToB CTermHOH APKTHIBI MOXKET OBITh NPEACTaBIeH cleaytomuM obpasom. Co-
OTBETCTBEHHO 00BEMHOM JI0JIe JICASHBIX KU B efome mopsiaka 80—90 %, KUIIbI U BaIMKU HaJl HUMH
pacImpsuIICh HACTOJIBKO, YTO 3aHMMAaJIH OOJBLIYIO YacTh MOBEPXHOCTH MOPO300OIHBIX ITOJIMIOHOB.
3pHUTENIbHO paBHUHA HE COCTOSUIA U3 BAJMKOB W MAJUH, a MPEJICTaBIsIa cOO0H TOPH30HTAIBHYIO MO-
BEPXHOCTD, HCISITHAHHYIO HETTTYOOKUMH TOJIOTUMH aJiHaMH Ha paccTossHuH 8—10 M ApyT OT apyra.

Ha Banmmkax mpomspacTaia pacTUTENbHOCTh CTEITHOTO THIIA C BEICOKMM OOIINM MPOEKTUBHBIM
MTOKPBITHEM, TI0 KOTOPO# POIOIIAst IEITeIBHOCTD )KUBOTHBIX IIOCTOSTHHO CO3/1aBajia pa30pocaHHbIe MO-
BCIOJLy OYard OOHa)KEHUS JTEASHBIX K. 1o KpasiM 300TeHHBIX yriIyOIeHuH (BOAOIOMHBIE SIMBL, Ba-
JSUTBHBIE SIMBI, KOOJTBI) IIEHOH BPEMEHHOTO MPEBOCXO/ICTBA TOTEPH BOABI M3 KU Haj €€ HAKOTUICHHEM
BO3HUKAJIM HKOJIOTHYECKHE HUIIN MeHee KCepO(PUTHON PacTUTEILHOCTH BILIOTH 10 JIYrOBOii. B To ke
BpeMsI B aJIMHAX, Ky/a He JOCTUraJlo BOJOCHA0XEHHE OT JIEJSTHBIX JKWJI, MOTJIa CYIIECTBOBATH TOJIBKO
pacTHTENBHOCTD ONM3Kask K MycThIHHOW. Tak, OyKBaJbHO Ha OJTHOM I'eKTape Pa3BUBAJIMCh SKOJOTHYe-
CK¥€ HUIIN IIMPOYANIIIEro CIeKTpa PaCTUTENLHOCTEH OT JIyrOBOH 0 ITYCTHIHHOW U CO31aBaIMCh HUIIN
Toro Oorareifmero Habopa MaCTOMITHBIX JKUBOTHBIX, KOTOPBIH H3BECTEH Kak MaMOHTOBas (ayHa. Co-
XPaHUBIIHECS 3JIEMEHTHI 3TOTO (PayHHCTHIECKOTO KOMIUIEKCA HBIHE PACIIPEAENCHbI 0 MPHPOIHBIM
30HaM ['0JIapKTHKH OT TYHIPOBOM 10 MYCTHIHHOM.

INoxzemMHOE yBIa)KHEHHE PACTHTEIBHOCTH MIPOJODKATIOCH HA MPOTSHKEHUH MPAKTHIECKH BCETO
0E3MOPO3HOTO CEe30Ha, MOITOMY BEreTALMOHHBIN CE30H NPOJOJDKANICS B HECKOJBKO pa3 JOJIbIIE,
YeM B JTIOOBIX COBPEMEHHBIX Tpaccianiax [ onapkTHKi. DTHM MOXKET 0OBSCHATHCS CIIOCOOHOCTB pac-
TUTENBHOCTH TOJJICP)KUBATh MHOTOYHMCIICHHYIO M Pa3HOOOpa3Hyl0 MaMOHTOBYIO (ayHy. Beicokoii
NPOJAYKTUBHOCTH PAaCTUTENBHOCTH MO HA/JI3EMHOW Macce JI0JDKHA Oblila CIocOOCTBOBATh HE3HAYNTENb-
Has M0 CPaBHEHUIO ¢ OOJBIIMHCTBOM COBPEMEHHBIX T'PAcCIaHIOB ITyOWHA 3aJIeTaHUs] HCTOYHHKA
BOJIBI, UTO pa3pemnIango OONBIIYIO OO HaA3eMHOH (PUTOMACCEL.

CremHast ApKTHIA IPEACTABISLIA COOOH TOPU3OHTANEHYIO MM ¢1a00 HAKJIOHHYIO MACTOHUIIHYIO
paBHUHY, e¢ TaHAMmA(PT OBUT OTKPHITHIM C BHAUMOCTBIO TIOJTHOH OKPYKHOCTH TOpH30HTa. Bo3moxkHO,
C TCUCHUEM BPEMEHHU IMOBEPXHOCTh PAaBHUHBI OCJIOXHAJIACh HeFHy6OKPIMI/I KOTJIOBHHAMH C ITOJIOTHUMH
CKJIOHaAaMH TaM, ra€ porouias A€ATCIbHOCTb (bayHbI 61;ma HHTCHCHUBHECC.

Kak Tompko ¢ HAaCTYINICHUEM BECHBI MPOrpeBajiaCh HEMOCPEACTBCHHO AHEBHAs ITOBEPXHOCTD,
HaunHaJIaCh BErertanuusa W IBCTCHHC acbemepos 154 3cbemep01/11103, Han60nee 3aMETHBIX B IIaJHHaAX,
TJIe 9TH TPYIITI He ITOJaBIIIINCh PACTHTEIBHOCTEIO CTEITHOTO THIA. ACTEKT 3(heMepoB 1 3peMepornIoB
OBICTPO MCUE3all, HO KaK TOJHKO BECEHHEE IPOTPEBaHUE JOCTUTAIO AaKTHBHOHN 30HBI JIEASHBIX JKUI
HauYMHAJIaCh HHTEHCHBHAS BeTeTalUsl KPHOKCEPO(QHUTHON PACTUTEIFHOCTH CTETHOTO THIIA Ha BAaIMKax
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U 10 ux ckioHaM. CTenHast ApKTH/a OBICTPO MOKPBIBANIACH 3€/IEHBIM PACTUTENBHBIM TOKPOBOM HCIIST-
HaHHBIM TTOYTH CBOOOJHBIMH OT PACTUTEIBHOCTH MaJUHAMU.

Beretupyromias pacTUTENBHOCTh 3KpaHUpOBaia TPYHT OT MPSIMON COJIHEYHOM pajuanuu U npe-
MSTCTBOBANA TASTHUIO SKUIT IO HEIO, TI03TOMY JUIs HOAMEPKKH BOJOCHA0KEHHS PAaCTUTENILHOCTH, a 3Ha-
YHT, U BEreTalun, TpeOOBAIOCh Pery/sipHOE CTpaBiMBaHHe. Ha KaXJoM KBaJpaTHOM MeETpe BaslKa
HaJl JICITHOH KUJIOH PaCcTUTEIbHOCTD 32 OJIUH BEre€TallMOHHBIM CE30H MOIJIa IPOUTH HECKOJIBKO CTPAB-
JMBaHUH, IPUYEM Ha KaXJJIOM HEOOJIBIIIOM YJacTKe aCHHXPOHHO COCEIHHMM. JTO, BO-TIEPBEIX, IpHUIa-
BaJIo JTaHMmadTy pazHOOOpaswe COCTOSHHH PacTHTEIHLHOIO MOKPOBA H, BO-BTOPHIX, ITOJIEPKUBAIIO
BBICOKYIO MIPOAYKTHBHOCTh PACTHUTEIBLHOCTH.

BereTarnoHHbIH Ce30H MPEKpAIIANCs ¢ HACTYINIEHHEM XO0JIOJI0B, IO XOAYy 4ero TBEpaas MOBEPX-
HOCTb Ha KaKOe-TO BpeMsi CTAHOBMJIACh XOJIOAHEE BO3AyXa U HACTyIana IpyHTOBas OCceHb. B 3TOT me-
pHoJ Bce TBEP/bIE TTOBEPXHOCTH TOKPBIBAIMCH KOHAEHCATOM M pPaBHUHA IpHoOpeTana apKTHIeCKUH
00JINK, COXpaHSBIIUICS 10 caMOi BeCHBL. TOMHPINAapOBCKUIT KIIMMAT BEPOSTHO €Al HEBO3ZMOKHBIM
3UMHee 00NTaHHE MIIEKOITUTAIONINX, 32 HCKIIIOYCHUEM 3aJIETAIOINX B CIITUKY MO 3eMJIEH, TAKHX KaK
OepHHrHICKHH cycnuk (eBpakka). MamoHTOBas (ayHa, 1o Bceil BUANMOCTH, OTKOUEBbIBaa 13 Crer-
HOHM ApKTHIBI Ha 3UMY, IPoOJIeMOl €€ 3UMHEr0 0OMTaHMs OBLT BOAOIOMH, T. K. CHErONaIbl OTCYTCTBO-
BaJIK ¥ TOTOMY MHOHM HCTOYHUK KpOMe KOHJICHCAaTa He IPEICTaBIsIETCSI BO3MOXKHBIM.

C HavasoM BeCHBI KOHAEHCAT OCEBIIUH HA THEBHOW MOBEPXHOCTU WM HEZOCTATOYHO TIIyOOKO
B TpEIIMHAX OBICTPO HCHApsIICs, YacTh €ro MoJAepKuBaia apeMepsl U 3hemeponasl. Bo3ppamenne
nacTOMIIHON (hayHbI OBIIO MPHYPOUEHO K HAYaly BET€TAlHOHHOTO CE30HA CTEITHOH pacTUTETbHOCTH.
EsxeronHo MIJUIMOHHBIE CTa/la IPUXOAWIN HA Haryl B CTpaHy, Il XOJIO/AHBIE U CyXHe BeTpa yparaH-
HOH CHJIBI COUETAIINCH C COJHIENEKOM, YKPBITHS OT KOTOporo He Obut0. [loacTaBneHHas 1oj coaHey-
HbI€ JIy4H [OBEPXHOCTH XKMBOT'O TeJa MOJBEpragachk CUIbHOMY HarpeBy M UCCYIIEHHIO, B TO BpeMs
KaK TeHeBasi CTOpOHA I0/IBeprajiach UCCYLIEHHUIO U OXJIaxaeHuIo0. Yenosek, okazaBmuiics B CTernHoi
ApKTHJE JEeTOM, B OJHO M TO K€ BPEMsl PUCKOBAJ NOJBEPTHYTHCS COTHEYHOMY YAapy, TEINIOBOMY
yzIapy, 00MOpPOXKEHHIO KOHETHOCTEH 1 BBICTYMAIOIINX JacTeil aua.

Taxk, B cBeTE 30JI0BOM BEpCUU I'eHE3MCa €JOM U JOCTHKEHHH COBPEMEHHOI'O CTENEBENEHUS T10-
JIydaeT OOBSICHEHHE MPOIBETAHHE B BBICOKMX MIMPOTAX (hayHHCTHUECKOTO KOMIUIEKCA H3BECTHOTO
Kak MaMoHToBas (payHa. KpaeyronbHeli kaMeHb MPOLBETaHNUS 3TOH (hayHbl — BBICOKONPOIYKTUBHAS
PacTUTENBHOCTh CTEITHOTO TUIIA HA JIECCOBO-JICIOBOM TBEPAOI OCHOBE, CYIIECTBYIOIIAS IIPU TOMUPIU-
apOBCKOM KJIIMAaTe.
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HCYE3HYBIIHAE U HCUYE3AIOIINE HACEJEHHBIE TYHKTHI:
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Annomayus. B pabote paccMaTpuBaeTCsl OUH U3 aKTyalIbHBIX U BaXKHBIX BOIIPOCOB KaK I CTPAHBI B IIe-
JI0M, TaK 1 11t OpeHOypiKbsi — MPOLECC HCYE3HOBEHUS HACENIEHHBIX ITYHKTOB, H3MEHEHHE CTPYKTYPbI PaccelIeHUst
U COITyTCTBYIOIIAs TpaHC(HOpMAIHs IPHPOIONONE30BaHUs. B mporiecce paboTEI MOATOTOBIICH peecTp TAKUX 00BEK-
TOB M IIPUBOMSATCS METOIMYECKHE ITOAXObI K BBISBICHUIO M N3YUEHHIO HCUE3HYBIIHX M MCUE3AIOIIIX HACEIEHHBIX
IYHKTOB, IPUBOANTCS UX IIpe/BapHTENbHAs aBTOPCKas Kiaccudukaius. B cratbe npoaHanusupoBaHbl GpakTopbl,
IPUBOJSIIHIE K IIPOLECCY HCUE3HOBEHNUS HACENIEHHBIX ITYHKTOB H COBPEMEHHBIE OCOOCHHOCTH IIPUPOIOIIONIB30Ba-
HUS Ha TAKUX TEPPUTOPHSX.
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Beenenne

ITporecc ncue3HOBEHHsI HACENEHHBIX MYHKTOB B ITOCIIEAHNE ACCATUIICTHS CTajl OJHOM U3 cyiie-
CTBEHHBIX POOJIEM B CHCTEMe paccelieHus. B mepByro ouepens oduimanbHOE HCUE3HOBEHUE TIOCee-
HUM 3TO MX ymnpa3iHeHue B cooTBeTcTBUM ¢ DenepanbHbIM 3akoHOM OT 06.10.2003 Ne 131-93
(pen. ot 06.02.2023) «O6 oOmuX MPHUHIMIIAX OPraHU3aIMN MECTHOTO caMOyIpaBieHus B Poccuiickoit
Denepatmny» [9]. B T0 jke BpeMsi BCTpEYaeTCst CUTYaIHs, KOT/[a HAaCEIEHHBIH IyHKT B OUIIHABHBIX J10-
KyMEHTaX MyHHLIMIIAIHTETOB CYIIECTBYET, HO MO (haKTy HeT (OTCYTCTBYIOT OCTOSIHHBIE KUTEIH, CTPOE-
HUSI pa3pyIIEHbI WK OTCYTCTBYIOT H T. 11.). Takast CHTyalus BO3MOYKHA T10 IPUYHHE OTCYTCTBHS COTJIACHS
3aperiuCTPUPOBAHHBIX B HEM XKUTENEeH Ha YIpa3IHEHNEe U MOXKET BOSHUKHYTh PH HEBO3MO)KHOCTH TTOJTY-
YHUTHh JaHHOE COTJIacHe M3-3a (PAaKTHYECKOTO MPOKMBAaHMsS AAHHBIX JKUTEJCH B JAPYTHX MOCEIICHUSIX,

© Slxosnes U. T, 2023.
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HO HE CHSBIIUCH C PETHCTPAIIMOHHOTO YuéTa. B Tex ciiydasx, eciu HaCeNEHHBIM MMyHKT O(QHUIMAIBHO
HE ynpa3aHEH, OH CIUTACTCS HACENIEHHBIM ITYHKTOM 0€3 HaCeNeHUsI, XOTs B IEPENUCAX HaCETIEHHS MO-
KET 3HAUUTCS KaKOe-TO KOJIMUECTBO XKUTeel. AGCYpAHOCTh JAHHOTO OMpEeNIeH s PacCCMaTPUBAETCS
PAIOM aBTOPOB B cBOMX padotax [7]. B To ke BpeMs B cTaTUCTUYECKUX AaHHBIX [2; 8; 11] Takue 00b-
€KTHI IPACYTCTBYIOT, YTO OTKPHIBACT AUCKYCCHOHHBIN BOIIPOC 00 ONPEAENeHNH cTaTyca TaKuX Ioce-
neHni. Tak kak Ha MECTHOCTH BCTPEYAIOTCSI 0OBEKTHI, Te HET yKe SIBHBIX PU3HAKOB ITOCENICHNUS (OT-
CYTCTBYIOT WJIH pa3pyIIEHBI BCE CTPOCHUS, OTCYTCTBYET HHPPACTPYKTypa U T. 11.), HO B OQUIHATEHBIX
JIOKyMEHTaxX JTaHHBIH OOBEKT SBISIETCS HACEIEHHBIM ITyHKTOM, 32 9acTYIO C KaKHM-TO KOJHYECTBOM
HaceneHusl. Tak Ha3pIBAEMBIH MTPOLIECC UCUE3HOBEHUS, 3a0paChIBAHUS CEIBCKUX MOCEIEHHUN SBISETCS
Ne4YaabHON COBPEMEHHON TEHIEHLIMEHN, KOTOpasl XapakTepHa Uil MHOTUX pernoHoB Poccuu. B nepByto
ouepenb 3a0pachIBalOTCs Hanbosee yaaaéHHble 00BEKTHI, CPEeIH KOTOPHIX YacTO NPUCYTCTBYIOT OBIB-
IIMe OTAENICHUS] KOIX030B M COBXO30B, CTaBIIHE B CBOE BPEMsS CaMOCTOSITENbHBIMU HOCEIECHHUSAMH,
KOTOpBIE PACIIOJIaraInch KpaifHe HeyI0OHO C JOTUCTHYECKON TOUKH 3PEHHSI.

B nanHO# paboTe nCYe3HYBIINE M HCUE3AIONIHe CETbCKUE IIOCETICHNS PACCMATPUBAIOTCS B IIEPBYIO
ouepenb ¢ MO3UIMH JTaHauIadTOBEIeHIs, (hU3MIecKoii reorpadun, 06pazys cBoeoOpa3HbIil aHTPOIIOTeH-
HBI KOMIUIEKC B BHJE ITOCT-CENUTEOHBIX JIAaHAMA(TOB, Ha MPUMEpe KOTOPBIX MBI MOXKEM HalOII0#aTh
3a pa3HOHANPABICHHBIMH H3MEHEHUSIMH B IIPUPOAOIIONB30BaHUNU. B TO XKe Bpems psIoM aBTOPOB OTMe-
yaercs [4], uTo maHAMadTHBIN TOAXO0/] B H3YYCHUH CENIbCKUX HACENEHHBIX ITYHKTOB HE MOTYYMII T0JIK-
HOTO Pa3BUTHs, TEM CAMBIM ITOJTBEPK/[asl AKTYaIbHOCTb ITOJ00HBIX HAIIPABICHUH UCCIICOBAHUIA.

O0cyxneHue

I'eHepabHO# IMHUEH MCCIIeIOBAaHHS NCUES3HYBIINX U MCUE3AIONINX CEILCKUX ITOCENICHUH Mpey-
CMaTpHUBACTCsl B IIEPBYIO OYEpenb BBISIBICHHE OCOOCHHOCTEl COBPEMEHHOTO IPHPOJIONONB30BAHUS
U TpaHc(hOpPMalUK IPUPOTHBIX CUCTEM Ha TaKUX TEPPUTOPHSIX, COCTaBIEHHE aBTOPCKOH KiacCH(pHKa-
LM TaKHUX MTOCEJICHUH U TJIaBHBIM MTOTOM IUIAHUPYETCsl OATOTOBKA FeOMH(OPMAMOHHBIX 0a3 JaH-
HBIX, a Takoke KapTorpaduuecknx HayIHBIX 1 HAYYHO-TIOMYISIPHBIX H3JaHUMH.

AKTyanbHOCTD U MacIITAOHOCTH TaKOH PabOThI BEIXOAUT JAJEKO 3a MPEAENbl OJHOTO KOHKPET-
HOTO PETHOHA U UMeeT OOLIErocyJapcTBEHHOE 3HAYCHHE, T. K. IIPOIECCHl ()OPMHUPOBAHUS U yIIPa3aHe-
HUS HACETIEHHBIX TyHKTOB MMEJI MECTO OBITH B Pa3HbIC BPEMEHHBIE IEPHOJIBI U COLINATBEHO-3KOHOMH-
YeCKHe 3I0XH, KOTOPBIE XapaKTepPU30BAIUCH CBOMMH 0COOEHHOCTSIMHU IIPHUPOJIONIONB30BAHNS, KyIbTY-
Ppoii ¥ OBITOM HACEIICHUS.

OCHOBHBIE METOJIMYECKHE MOIXOAEI B paboTe OCHOBAaHBI Ha cOOpe M aHamm3e Kaprorpadude-
CKOTO ¥ apXMBHOT'O MaTepraja B COBOKYIMHOCTH C MOJIEBBIMU (9KCIEANIIMOHHBIMHU) 00CIIeIOBaHUSIMU
TePPUTOPHUH, IPIMEHEHNEM KapTorpadudeckoro, reonH()OPMaIOHHOTO, CPABHUTEIILHO-Teorpadude-
CKOTO, CTAaTHCTUYECKOTO METOAOB Hccie oBaHus. [loneBble SKCIEeUIIOHHBIE HCCIIEI0BAaHNI B TaH-
HOM CITy4ae IO3BOJITIOT MaKCHMAJIbHO TOYHO NTPOBECTH BU3YaIH3aIHIO COBPEMEHHOTO COCTOSIHUS 00B-
€KTOB U B COBOKYIHOCTH C JQHHBIMH TOTIOTPAa(UIECKUX KapT Pa3HBIX MacIITaboOB, OOMIEOCTYTHBIX
KOCMHYECKIX CHHMKOB, KaK COBPEMEHHBIX, TaK M apXUBHBIX, IIPOBECTU PETPOCIEKTHBHBIA aHAIN3
(OpMHUPOBaHUS CETH HCUE3HYBIIHNX HaceaEHHbIX MyHKTOB (M HIT), 00beKTHBHO OLIEHNTH COBPEMEHHOE
COCTOSIHUE U CTELM(UKY TPUPOJOIIOJIL30BAHNUS HA TAKUX TEPPUTOPHSIX.

Ha nepBom stare paGoThl HAMH CO3JaBaJICS PEECTP MCUE3HYBIIMX M MCUYE3AIOIINX HaCeTEHHBIX
MyHKTOB. PeecTp 00BEKTOB OCHOBaH Ha OCHOBE MPOrpaMMHOTO Tpoaykrta “ArcGIS/ArcMap 10.57,
Kyaa BHOcHIHCh faHHble 00 MHII, xoTophIe mpencTaBIeHbl TOUSIHBIME OOBEKTaMU C HECKOJIBKIMHI
s;TaeKaM¥ JaHHBIX: KOOPAUHATEI OOBEKTOB M reorpadudeckas MpHUBs3Ka OTHOCUTEIFHO HAaCeNEHHBIX
ITyHKTOB, PeK, KpaTKas XapaKTepPUCTHUKA, OCHOBAaHHAs Ha BU3yaJIbHOM aHAJIN3¢ KOCMOCHUMKOB H B pe-
3yIbTaTe MOCEIIEHNSI HEKOTOPBIX OOBEKTOB, THIT OOBEKTa B COOTBETCTBHHM C aBTOPCKOW KIacCH(HKa-
e, uHTepec mocemieHuss oobekTa. [locnenHss XapakTepUCTHKAa HOCHT CYOBEKTHBHBINH XapakTep
1 MCTIOJIB3YeTCsl ISl TTIAaHUPOBAHUSI SKCTIEIUIIMOHHBIX o0cienoBanuii. Ha naHHBII MOMEHT B peectpe
1 865 0OBEKTOB, ¥ OH IMOTOJHAETCS B 3aBUCMMOCTH OT ITOSIBJIEHUS] HOBBIX CBEIECHHIA.

JInst co3paHmsi TaKOTo peecTpa B MEPBYIO OYepe/lb UCIIOIb30BAINCH JaHHBIE O CYLIECTBYIOLINX
MIOCETIEHNSAX B ITIOCTAHOBJICHHUH TIpaBuTenbcTBa Opendyprekoit obmactu «O peectpe (epedHe) aaMu-
HUCTPaTUBHO-TEPPUTOPHAIBHBIX €IUHUII (HaCENEHHBIX MyHKTOB) OpeHOyprckoit obmacti» [3] u maH-
uele OI'BY «DenepanbHbIil HAyTHO-TEXHHIECKHH IIEHTP Te0Ae3UH, KapTorpaduu u nHPpacTpyKTypsI
MIPOCTPAHCTBEHHBIX JaHHBIX», B YacTHOCTH «PeecTp HamMeHOBaHHMII Teorpadmueckux OOBEKTOB
no OpenOyprckoii oomactiy [5]. VI3 1aHHOrO HCTOYHHMKA BHIOHPATIHCH OOBEKTHI C TUIIOM «yPOUHILE»,
JaHHBIC T10 KOOp}ll/IHaTHOﬁ IMPUBA3KE COMOCTABIIAINCH C TOl'[Ol'pa(l)H'—leCKHMH KapTaMi U KOCMOCHHUM-
KaMH, TP HEOOXOMMOCTH MOJI0KEHNE TOYKH KOPPEKTUPOBAIOCH C (haKTHIECKUM MECTOM HaxOK/ie-
HUs 00bekTa. Jlanee mo pazHOMACIITaOHBIM U Pa3HOBPEMEHHBIM TONOrPapUIECKUM KapTaM IPOBOH-
J1ach JeTaabHask BU3yaIN3alis IOTEHINATBHBIX 00BEKTOB, a TAKXKE CPAaBHEHHE TAKUX MECT C 00IIeo-
CTYITHBIMH KOCMOCHHMKaMH MaKCHMaJIbHOTO paspemenus. Hanbomee ynoOHsMu it paboTsl ObLTH
CHHMMKH Ha 06a3e web-cepsrucoB GoogleMaps, YandexMaps, BingMaps, a Taxoxe mporpamMHBIi IPOAYKT
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“SAS.Planet”, B koTOpoM ym10OHO COOpaHbl BOSIWHO CITYTHUKOBBIC M PsIi TONOrpauiYecKUx KapT.
Ilo 1aHHBIM CIyTHUKOBBIX CHUMKOB HaMH OBUIO YCTaHOBIICHO, YTO 32 TIOCJICIHIE TO/IBI B pa3HbIX paii-
oHax OpeHOYprckoi 00JIaCTH HECKOJIBKO HACEIEHHBIX MTYHKTOB ()aKTHUECKU MPEKPATHIIN CBOE CyIle-
CTBOBaHME, HECMOTPS Ha TO, YTO MO AaHHBIM nepenucu HaceneHus 2010 r., pe3ynbTaTbl KOTOPO
Ha JJaHHBIH MOMEHT HanboJiee JOCTYITHEI, YACIEHHOCTh HacelIeHus cocTanisuia 1o 100—-150 genosek.
Takue pe3ynbTaThl TOBOPSAT O HEOOXOJUMOCTH CONOCTABJICHUSI CTATHCTUYECKUX TAHHBIX HEPerrcH
HaceNneHus ¢ (PaKTHIECKUM COCTOSTHHEM Ha MECTHOCTH.

BaxHol MeTOIMIecKol cOCTaBILIIONIEH OOHPYKEHNST OOBEKTOB 10 KapTaM U KOCMOCHUMKAM SIB-
JISIETCsI YCIIOBHBIH 3HAK «KJIaf0HIIe» Ha TOomorpadHIecKux KapTax, 4TO TOBOPHUT O BBICOKOH BEPOSITHOCTH
HAXOX/ICHHS Ha JTaHHOM y4acTke MecTHocTH HIT; 0cOOCHHO 3TO akTyalbHO MPH BU3yaIHU3ali 00bEK-
TOB I10 CHUMKAM, TJie He OTMEUACTCsl IPU3HAKOB HACETIEHHBIX IYHKTOB MM OHH CIIa00BBIPKEHHBIE.

Buzyanuzanus no CHUMKaM MO3BOJIAET OLIEHUTH COCTOSTHHE OBIBIIUX ITOCENIEHUI U COBPEMEHHBIE
HPUPOHO-aHTPOIIOTEHHBIE TIPOIIECCHl — CBS3aHHBIE C NPOMBIIIICHHO-X03SHCTBEHHEIM OCBOCHUEM,
ucronszoBanueM Teppuropuu MHIIT nmox cenbCKoXo3sHCTBEHHBIE YTObsI, CaMO3apacTaHue JeCHBIMU
KyJIbTypamH | T. A. Takoif noxxon anpoOupoBaH B MOZOOHBIX reorpaduueckux padorax [1; 6; 12; 13]
Y 3apEeKOMEHIOBAN ce0sl KaK OUH U3 HanOoJiee TOYHBIX U 00BEKTHBHBIX.

OreHKa COBPEMEHHOTO COCTOSHHS MPHUPOAOIOIB30BaHUS HA TAKUX TEPPUTOPHUSIX MPOBOIATCS
HaMH C TTOMOIIBIO TOJIEBBIX MCCIIEIOBaHMM, YTO MO3BOJIMIO Pa3padoTaTh MPEeaBAPUTENbHYIO KIIACCH-
(ukamo 0ObEKTOB, KOTOpas OyAET JOMOTHATHCS M YTOYHATCS IO Mepe cOOpa 1 aHaIn3a JaHHBIX JKC-
MIETUIIMOHHBIX BBIE3/IOB.

Knaccudukanns ncue3HyBIIMX HACETEHHBIX MYHKTOB

Ha nHacrosmuit MoMeHT kinaccudukarms MHIT BkimroyaeT cieayroniye rpymnmbsl 00beKTOB:

1. Ympauennvie nornocmoio. K takum o6bextam MoxHo otHecty VIHII 3aTonieHHbIe ipu cTpo-
UTENBCTBE BOJOXPAHWIHI, YTPadeHHBIE P pa3paboTKe MECTOPOXKACHHI IOJIE3HBIX MCKOMAEMBIX,
B YaCTHOCTHU KapbepHBIM CIIOCOOOM, PaclojaraBUINecs Ha MecTe CrenuaibHbIX 00bekToB. MHII man-
HOU TPYHIIBI HEBO3MOXKHBI IS TIOCELICHUS] M OLIEHKH MX (PAKTUYECKOTO COCTOSHHSA BUAY TITyOOKOH
AQHTPOIOTeHHOU TpaHC(HOPMAIH MECTHOCTH.

2. Vmpauennvie 6e3 cyuwjecmeenHvix Cc1edos cyujecmeosanus. VICue3HyBIINE MOCEICHHS,
T/ie IPAKTHYECKU MOIHOCTBIO0 OTCYTCTBYIOT BUANMBIC NMPU3HAKK MoceneHni. MneHTudukamus Takux
00BEKTOB BO3MOJKHA TOJIBKO 110 apXHUBHBIM JaHHBIM H KapTorpadudeckomy matepuairy.Kak npasuio,
Takue InoceieHus ucuesnn yxe k cepeauHe XX B. Teppurtopus takux MHII BusyansHO moxoxa
Ha €CTECTBEHHBIE JaHAIA(THI, OTMEYAETCsl CYIIECTBEHHOE BOCCTAHOBIICHUE NPHPOIHBIX KOMIIOHEH-
TOB JIaHAMIa)TOB, B TO K€ BPeMsI HA TAKHX 00BEKTAX OTMEYACTCs CEIbCKOXO3SICTBEHHOE UCTIONIB30-
BaHHE TEPPUTOPHUH.

3. Ympauennvie co credamu cywecmeosanus. TeppuTOPHUH, C pa3IMINMBIMH TPU3HAKAMH CYIIIe-
CTBOBaHHS U (YYHKIMOHHPOBAHUS HACENEHHBIX ITYHKTOB. B 3T0if rpyrme 00beKTOB aBTOPOM BBIAEIA-
€TCs TPU OCHOBHBIE TIOTPYIIITBL:

3.1. Umeromes mpyono pasnuuumvie ciedvi cmpoenuii. B OOJIBIIHHCTBE CITy4aeB 3TO TPYAHO 3a-
METHBIE SIMBI, BCXOJIMJIEHHS Ha MECTe MOCTPOEK, KaK MPaBHUJIO, 3apOCIINe COPHBIMU BHJIAMH PACTH-
TenbHOCTH. OOBIYHO PACIIONOKEHHE CTPOSHUH U YIIHI MTPOCIIEKUBACTCS C KOCMUYECKUX CHUMKOB.

3.2. Umeromes pasnuuumvie crneovt cmpoenui. B takux MHII, moMuMo M ¥ BCXOJIMIICHHH,
BCTpPEYAIOTCA OCTaTKH (PYHAAMEHTOB U CTPOUTEIHHBIX MaTEPHAIIOB.

3.3. Umeromes Hepaspywennvie cmpoenus. Takue HaceNnEHHBIE IMyHKTHI, KaK MPaBUIIO, OBLTH
OCTaBJICHBI OTHOCUTENHFHO HEIABHO, YACTO C XOPOIIO COXPAHUBIIMMUCS CTPOCHUSIMH M BHYTPEHHUM
yOpaHCTBOM, Pa3IMINMBIMH OOBEKTaMU HH(PACTPYKTYPHI, HATMYUEM CaI0BO-KYJIbTYPHBIX HacaXIIe-
HHH 1 T. 1. B TO e BpeMst HanboJiee COXpaHUBIIMECS J0Ma Pa30MpaloT Ha CTPOUTEIbHBIE MaTepUAIbL.

Yacro Ha mectax Takux VHII BcTpedaroTest 0CTaTKH KyJIbTypPHBIX HAaCaXKJICHUH, B TO XKe BpeMs
MPaKTHYECKU BCETa PsIIOM PacloiararoTcs Kaa0uIa pa3Hoi CTeNeHH COXpaHHOCTH. Berpeuarorest
KaK XOpOIIO COXPAaHUBIINECA U YXOKEHHBIC, TaK U KHaﬂGHLL[a C IMOJTHOCTHIO IMMOBAJICHHBIMHA Ha}leO6I/I—
SIMH, 3a49aCTYIO C TPYIHO pa3InIuMoil HH(YOpMaLel 1 MPaKTHIECKH Oe3 OrpaxIeHuH, HO HEKOTOPBIE
W3 HUX OTOPAXMBAIOT OT JUKHUX )KUBOTHBIX U BhINTaca ckota. Hamnune HacaxxIeHUH U KiTag0Ouia siBisi-
IOTCSI SIBHBIM TPH3HAKOM TOTO, YTO KOTJIa-TO Ha JAHHOM MECTe ObLIT HACENEHHBIN ITYHKT.

Oco00¥i MOATPYNIIOH BEIICISAIOTCS YTpaueHHbIE, HO C YCTaHOBICHHBIMH MaMSATHBIMH 3HAKAMU.
Ha TeppuTOpHHM TaKUX IOCENEHUI YacTO MPOBE/ICHBI JIOKabHbIE PabOThI O PEKYIbTHBAIMU U 001a-
TOpaXUBaHUIO TEPPUTOPHH — OOOPYIOBAaHBl POJHUKHU, IPOBOAUTCS €KErolHas pacuuCcTKa TEPPUTO-
puu OT Mycopa, 3axaamiieHus u 3apacranus, MHII Ha Takux TeppUTOpUAX MOKHO OTHECTH K KYJIBTYp-
HBIM TMOCT-CeTINTEOHBIM NaHqmadraM. B Takux ciydasx moct-cennTeOHbIN JaHamadT MOXKHO pac-
CMaTpHBaTh KaK MPUMEP MO3UTUBHOTO TIPHPOIHO-aHTPOIIOTEHHOTO BO3ICHCTBHS.
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4. Ympauennvie, HO UCNOb3YeMblE 8 Kauecmee 00bEKMO8 X03AUCMBEHHOU JeamenbHocmu (na-
cexu, oauu, ghepmepckue doma). HexoTopble aBTOPHI HA3bIBAIOT TaKHe ITOCEICHUST Ce30HHO oOuTae-
MbIMH [7].

Ha mecTe HCUe3HYBIIMX IMOCENEHHH YacTO PACIOIOKEHBI MAaXOTHBIE CEIbCKOXO3SHCTBEHHBIE
YTOJbsl, TAKKEe YaCTO OTMEUYAIOTCSI Ha MecTe OBIBIINX IOCEIEHHH CEHOKOCHI U BhINac ckoTta. CellbeKo-
XO03SHCTBEHHOE TPHPOJIOIIONB30BaHNE SBISIETCS NpeobiagaomuM Ha oosekrax MHII, HO B TO e
BpeMsI B HEKOTOPBIX CIIydasX OTMEYAeTCsl JOOBIYa IPHPOIHBIX PECYPCOB M PACIIONOXEHBI 00BEKTHI
COBPEMEHHOT0 He()TEera30BOro-KOMIUIEKCa B 3aMaIHBIX U [IEHTPAIbHBIX paifoHax 00JIaCTH C HCHONbB30-
BaHHEM HH(PACTPYKTYPHI OBIBIINX ITOCETICHUH,

5. Ilocenenus, Haxooawuecs Ha 2pamu Ucye3HoseHus (ynpazouenus). Bo MHOTHX HEOOIBIINX
CEeNbCKUX MOCENEHUIX, KOTOPBIE B HACTOSILEE BPeMs HAXOAATCS HA TPaHU UCUE3HOBEHUS, POXKUBAET
BCETO He OoJiee AecATU-IBaaT! YeI0BeK, IPEUMYIIECTBEHHO IIEHCHOHHOTO Bo3pacTa. B Takux moce-
JICHUSIX TIPAKTHYECKH ITOJTHOCTBIO OTCYTCTBYET HEOOXOMUMAst JUTsl KHU3HH HHPPACTPYKTypa — OTCYT-
CTBHE ra3n(uKaIy JOMOB, MEJUIIMHCKUX U 00pa30BaTeNbHBIX YIPEKICHUH, COIHANTbHBIX 00BEKTOB,
YTO NPHUBOIMUT K PE3KOMY OTTOKY MOJIOJIOTO HaceJeHHs. 3aJacTylo HaceJeHHe MHIpHpyeT B Ooiee
KPYIHBIE HACEIEHHBIE ITyHKTHI.

BriBoabI

XPOHOJIOTUUECKU HCUE3HOBEHUSI TOCENICHUH MOKHO OTHECTH K HECKOJIBKUM BPEMEHHBIM IEpPH-
0J1aM CBSI3aHHBIX C XO3IHCTBEHHBIM OCBOCHHEM TEPPHUTOPHUHU M Pa3BUTHEM TEXHHIECKOTO M TEXHOJIO-
THYECKOro noreHnuana. Kak nmpasuio, 3To pa3BuTHE CIOCOOCTBOBAIO KAK MOSBICHUIO, TAK U YIIPa3-
HEHUIO HaceNEHHBIX MyHKTOB. Ha Tepputopun OpeHOyprckoii 061acTy B €€ COBpeMEHHBIX I'PaHHIaxX
3a TIOCJIEIHUE CTO JIET MOYXKHO BBIIEIIMTH HECKOJBKO JTAIloB: 1) ynpasJHeHHe HAceNEHHBIX ITYHKTOB
B 1930-1940-x T.; 2) mo3xe, C yKpylHEHHEM KOJIX030B U COBX030B, IPOU30LLIO yIpa3aHeHue B 1970—
1980-x 1T., 3) COBpEeMEHHBI! ITall, CBSI3aHHBIN C IIEPECEICHUEM U3 IEePEBEHb B KPYIHbIE HAacEeIEHHBIE
ITyHKTBI ¥ TOPOJIa, — 3TOT MPOIIECC CBSA3aH MIPEUMYIIECTBEHHO C COLHATbHO-3KOHOMHIECKIMU (DaKTO-
paMH B TOM YHCIIE €CTECTBEHHON yOBUIbIO HACEIEHHs, MUTPAI[HOHHBIM OTTOKOM, OTCYTCTBHEM HEO00-
XoAUMOU HHPpacTpyKTypsl 1 T. 1. [ 10]. B T0 3xe Bpems B xoae pedopM, HalpaBICHHBIX Ha YKPYITHEHHE
c&1, HEeKOTOpbIe HEKPYIIHBIC TIOCEICHNS] He NCUE3IIH B IPSIMOM CMBICIIE CIIOBA, a BOIIIM B COCTAB CO-
ceqHero, 6oiee KPyIHOTO MoceeHus. B HacTosiIee BpeMss HEKOTOphIe HCYE3HYBILHE CeIbCKUE Toce-
JICHUS TIPE/ICTABISIIOT HHTepeC Kak 00BEeKTH Typu3Ma [10] 3a c4€T COXpaHHOCTH UCTOPUYECKU 3HAYH-
MBIX 00BEKTOB, KaK IIPaBUJIO, CTAPBIX COXPAHUBIINXCS LIEPKBEH.

V3ydeHne HCUE3HYBIIMX MTOCENCHUH ¢ TaHAAadTHO-Teorpaduueckoi TOUKN 3pEHHUs TT03BOJISIET
HaM H3y4aTh IPOIECCH 3eMIIeIeTbUECKOT0 OCBOSHHS TEPPUTOPHH, TPAaHC(HOPMAIIN IPHPOIOTIONB30-
BAHMS, a TAKXKE TPOCIIECUTH ¥ OLEHNUTD KaK MOJIOKHUTEIbHBIE, TAK X OTPHIATENIbHBIE (JaKTOPHI BO3/EH-
cTBUs. JlaHHOE HANpaBJICHHE MCCIIEA0BAaHUN HAXOAWTCS HA CTHIKE PA3INYHBIX HANIPaBICHHI reorpa-
¢ruecknx nccienosanuii. KommiekcHsie paboTHI IO BBIIBICHHIO TOCIEACTBHI IPHPOAOIIONb30BAHUS
Ha TepPUTOPHUAX HCUE3HYBIINX HACENEHHBIX IMYHKTaX SIBISIOTCS COBPEMEHHBIMH M aKTYaJIbHBIMH,
T. K. IaHHBII TIPOLIECC HOCUT TMHAMUYECKHUH XapakTep U HaOMI0AaeTcsi BO MHOTHX PErHMOHAX CTPAHBI.
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Annomayus. B cOBpeMEHHOM MHpE OLICHKA 3eMEJIbHBIX PECYPCOB TPEOYET ONEPaTUBHOCTH U 3(D(HEKTUBHO-
CTH aHAIIN3a JAHHBIX [UTS JATbHEHIIEro PyKOBOCTBA [0 YIPABICHHUIO U IPHHSITHIO HY)KHBIX PELICHH B HCIIOI30-
Banuu 3eMenb. [Ipumenenrie ['IC TeXHOIOTHiT B MOHUTOPUHIE ¥ MHBEHTAPU3ALUH 3eMellb CeIIbCKOX035HCTBEHHOTO
Ha3Ha4YeHHs Ha&T OBICTPBIN M HATJISTHBIA PUMEP /IS OLICHKH IUIOIIA/IeH CeIbCKOX035ICTBEHHBIX 3eMellb PaiioHa,
a TaKoKe 1S JajibHe el paboThl 10 ONTUMU3ALIMH U AKOJIOTU3alluH JaHHOTO HarpasiieHus. [ eonHpopMaioHHbIe
TEXHOJIOTHH TIO3BOJISIIOT BBICTPAUBATH 0OJIEE TOYHBIC W JOJITOCPOYHBIC MPOTHO3BI M0 PA3BUTHIO CEIBCKOXO3SIii-
CTBEHHBIX 3eMelb. ONepaTHBHOCTh JaHHBIX, ITOJYYCHHBIX TP HOMOIM aHaIn3a UH(OPMAIMK O 3eMEJIbHBIX pe-
cypcax B 'MC, mo3BossieT rocyaapcTBy paspabarsiBaTbdGHeKTHBHBIE METO/IBI IS JATIbHEHIIIET0 Pa3BUTHS PETHOHA
C 9KOHOMHYECKHX, COLIMAIBHBIX U SKOJOTUUECKHUX MO3UIIHI.
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Abstract. In today's world, land assessment requires prompt and efficient data analysis, to further guide
management and make the right decisions for future land use. The use of GIS technologies in the monitoring and
inventory of agricultural land provides a quick and clear example for assessing the area of agricultural land in the
region, as well as for further work in this direction to optimize and green this direction. Geoinformation technologies
make it possible to build more accurate and long-term forecasts for the development of agricultural land. Efficiency
of data obtained by analyzing information about land resources in GIS allows the state to develop effective methods
for further development of the region from economic, social and environmental positions.
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3emneycmpoiicmeo, kadacmp u MOHUMOPUHZ 3eMenb (2e0zpaguuecKue HAyKu)
Land Management, Cadastre and Land Monitoring (Geographycal Sciences)

B coBpeMEHHOM MHpE OLIEHKa 3¢MEJIbHBIX PECYPCOB TPEOYeT ONEePaTUBHOCTH U 3D (HEKTUBHOCTH
aHaNnu3a JaHHBIX U JalbHEHIIEero pyKOBOACTBA IO YHPABICHHIO M MPUHATHIO HY)KHBIX PeIleHuit
B HCIOJIb30BAaHNH 3eMelb. Ha mpakTuke rocy1apcTBEHHOTO ¥ MyHUIIUIIATBHOTO YIIPABIEHHUS 3TO BO3-
MOXKHO Onarojapsi BHEIPEHUIO TE€OMH(POPMALHOHHBIX TEXHOJOTUII B 00JacTH 3eMIIEHONb30BaHMS.
C mosiBIICHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH J1I00ast 00J1acTh HAyKH 00peTaeT HOBYIO JKU3Hb. OTKpEI-
BAIOTCSI MIOWCTHHE Oe3rpaHWYHBbIE BO3MOXHOCTH JUIL cOOopa, XpaHeHUs M oOpaboTku mHpopmarmu
00 00BEeKTax OKPYKAIOLIEro MHUpa.

Poccust o6magaeT 6ONBIIMMH INIOIMAAIMH CEIIbCKOX035HCTBEHHEIX 3eMelb. HeparionansHoe nc-
MONB30BaHKE, a TakXke He3(PEKTHBHOE MepepacipeeIeHie HMEIOIUXCSI PECypCcoB MPUBOIUT K MO-
Tepe MOYB ¥ COKPAIIEHUIO JOXO0B XKUTeJIeH rocy1apcTBa.

OpHolt U3 raBHEHIIMX NMPoOIeM B YIPaBICHUH 3€MENbHBIMU PECYPCAMH U UX UCIIOIb30BAHUU
SBJIAETCS TOTEPS JOCTOBEPHON MH(POPMALUK O KOJIMUECTBEHHOM U Ka4YeCTBEHHOM COCTOSIHHHU 3€Mellb
CEIIbCKOXO03SHCTBEHHOTO Ha3HAYeHUs, KOTOpas ABJsIeTcsl 0a30BOM OCHOBOW A O0OECIeUeHHsT MeXa-
HHU3Ma PEryIHpOBaHUs 3€MEIFHOTO 000pOTa, YCTAHOBICHHUS IUIATEXEH 3a 3eMIII0, BEACHHS rOCyaap-
CTBEHHOT'O KaJacTpa HEBIDKMMOCTH, 3eMJIEyCTPOHCTBA M KOHTPOJISI HAJ HCIIOJIH30BAaHHUEM 3EMEJb.
Jlnst BHECeHUS ¥ OOHOBIICHUS HH(OPMAIN TPUMEHSFOTCSI MHBEHTapH3aLis 1 MOHUTOPUHT [2; 3].

3eMiT, UMEIOIIHE CTaTyC CeNbCKOXO3SIHCTBEHHOTO HAa3HAYEHMS, SBISIIOTCS HanOoJiee BaKHBIMU
JUISL KaXJOT0 TOCYIapCTBa, IOPUIMIECKUH CTaTyC UCIIONb30BAHMS M OXPAHBI, JJaHHBIX 3€Melb PETryIH-
pyroTcs 3eMenbHBIM KojekcoM P (cT. 7). B nanHOM KOzekce onpenenéH craTyc 3emens PD, Beinens-
€MBIX KaK 3eMIIU IeJIEBOT0 Ha3HAUCHUS U MOJJIeKAIINe 0CO00H OXpaHe, — 3TO 3eMIIH, 00Iafaronye
IUIOZIOPOTHEIM CJIOEM, KOTOPBII TaK Ba)KSH JUISl IPOU3PACTAHHUS CEIbCKOXO3SHCTBEHHON IPOTYKIHH.
OT I0a0pOI¥s 3eMENb 3aBUCUT SKOHOMHYECKHH U COIMANBHBIN CTATyC TOCYAApCTBa, MIOITOMY JlaH-
HBIE 3eMJIH TIO/UIeKaT 0c000i oXpaHe.

Hcnonp30BaHme CeNbCKOXO3SHCTBEHHBIX 3eMenb B PO perymupyercss denepaabHBIM 3aKOHOM
Ne 101-®3 «O06 060poTe 3eMeb CeNbCKOX03IHCTBEHHOTO HazHaueHUs» 0T 24.07.2002. [laHHBII 3aK0H
pacrpocTpaHsieT cBo¢ AeiiCTBHE TOJIBKO Ha 3€MJIH CEINbCKOXO3SHCTBEHHOTO HA3HAYCHUSI, IPEICTaBIIs-
I0IIHe 0cO0YyI0 IEHHOCTH IJIsl TOCYapCTBa, 3eMIIU, 00I1a1aroIIHe II0J0POAHEM.

JpyruMu OCHOBHBIMH HOPMAaTHBHBIMH aKTaMH, PETYIHPYIOMIMMH MPAaBOBOI PEXHUM YKa3aHHBIX
3eMelb, KpOME BBHINIEHAa3BaHHOTO (elepajbHOTO 3aKOHA SBIAIOTCS  (elepalbHBle  3aKOHBIL:
ot 16.07.1998 Ne 101-®3 «O rocyaapcTBEHHOM PETYIUPOBAHUN M 00CCIICYCHUH TUIOIOPOIHS 3EMEITh
CeJIbCKOXO3SMCTBEHHOr0 HazHaueHus», oT 21.12.2004 Ne 172-D3 «O nepeBoje 3eMelb WIN 3eMelb-
HBIX YYaCTKOB M3 OJIHOH KaTeropHy B Apyryto», ot 7 utonst 2003 r. Ne 112-®3 «O nuuHOM noac0OHOM
xo3siicTBe», OT 29.07.2017 Ne 217-®3 «O BeneHHWW TpakJaHAMH CalOBOJICTBA M OTOPOJHUYECTBA
U1 coOCTBEHHBIX HYX)I»; OT 11.06.2003 Ne 74-®3 «O xpecTbsHCKOM ((hepMEepCKOM) XO3SHCTBEY;
ot 29.12.2006 Ne 264-®3 «O pa3zBuTHH cenbckoro xo3siictBa»; ot 10.01.2002 Ne 7-03 «O6 oxpane
OKpY’KaroIiel cpeas» U Ap., a Takke HOPMAaTHBHBIE aKThl CyOBeKTOB PO (1ocKobKy 3eMenbHOE 3a-
KOHO/IaTeNILCTBO HAXOJUTCSI B COBMECTHOM BesieHNH PD ¢ cyOpekramu PO).

[IpaBoBO# pexxnuM MCHONB30BAHUS U YUETa 3eMeJIb CEIbCKOXO03SMCTBEHHOIO Ha3HaueHus1 B PO
HECOBEpIlCHEH: NPH W3y4YEeHWH JaHHOW MpoOJieMBbl B Halled CTpaHe, BCKPHIBAIOTCS OCHOBHBIE MPO-
61eMBbl HeJOY4ETa M HETPaBUIILHOT'O MCIIOJIb30BaHUSI KATETOPHH IaHHBIX 3eMelb. Poccust — orpoMHast
CTpaHa, pacroararomas OOJbIINMH TEPPUTOPHIMH 3EMEBHBIX PECYPCOB, HO 3TH PECYPCHI HE UCTIONb-
3YIOTCSI B TOJTHOM 00BEMe. OCHOBHBIE 3aKOHBI OTB30BAHMS, BIAJCHAS U PACHIOPSHKEHNS 3eMETbHBIMH
pecypcaMy HallpaBIICHbI HA JAaHHBIE OTPAHUYCHHUSI. 3eMIIN OKA3bIBAIOTCS BEIBEICHHBIMH U3 CETECKOXO-
35CTBEHHOTO 000pOTa, HENOYUTEHHBIMH, HAET ACTPaiallvsl U CHH)KEHHE TUIOIOPOIHS CEIbCKOX03SH-
CTBEHHBIX 3eMeNb. B HacTosImee BpeMs He0OXO MBI HOBBIE U PEaTbHO AEHCTBYIOMINE IPABOBBIE Me-
XaHH3MBI, PETYJIUPYIOIIe TaHHYIO 00JIaCTh 3eMIICTIOIB30BAHNSL.

Ha naHHBIH MOMEHT NpaBUIILHOE PABOBOE PETYJIMPOBAHUE MCIIOIB30BAHHS 3€MENb CETbCKOX0-
3sICTBEHHOTO Ha3HAUCHHUS] CMOXKET HE TOJIBKO MOICPIKATh Pa3BUTHE SKOHOMHKH CTPAHBI IO MPOH3-
BOZICTBY CEJIbCKOXO3SHCTBEHHOI MPOIYKIIMH, a TAKKe TOMOXKET YBEIUUCHUIO PA00UUX MECT U Pa3BH-
THIO PETHOHOB Ha NepHudepuH.

B peammsax coBpeMeHHOH MUPOBOH MOJIUTHKH PAIIMOHAIBHOE UCTIOIH30BAHIE 3eMEIIBHBIX PECyp-
COB SIBIISIETCS 0a3MCOM YKOHOMHKH TOCYJapCTBa, OMPEeIsist €ro cTaTyc B MUpOBOH montuke. Hamm-
4He TIOJHOIEHHOW MH(OPMAalnN O COCTOSHHU M CTaTyce 3€MENIbHBIX PECypCOB ITO3BOJISIET OpraHaM
rOCyJapCTBEHHOTO YIpaBieHHs OoJiee eTallbHO IPOpaboTaTh HOPMATHBHEIE PABOBBIE AKTHI UCTIOJb-
30BaHUs M OXPaHBI 3¢MENIbHBIX PECYPCOB, YUUTHIBAIOIINE SKOHOMHYECKYIO, SKOJIOTHYECKYIO U COLH-
TBHYI0 QYHKIHIO 3eMeb. J{Jsg 9TOro HeoOX0IMMO OCBOUTH HOBBIE BOBMOXHOCTH 00pabOTKH M aHa-
JM3a HpOCTpaHCTBeHHOﬁ I/lH(l)OpMaLU/lI/l, METO/bI ONIEPATUBHOI'O PELICHUS 3a4a4 yIIPaBJICHUA, OLEHKHU
¥ KOHTPOJISI U3MEHSIOMINXCSI 3eMENbHBIX pecypcos [1].
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OnHoit u3 Beaynux chep ornepaTHBHON OLICHKU UMEIOLIeHCs HHPOPMALMH SBISIOTCS TeOUHPOP-
MalMOHHBIE CHCTEeMbI. [ eoMH(OPMAIIMOHHBIE CHCTEMBI MOXKHO TIPUMEHHUTH B JII000# 00JacTH, HO HC-
nonp3oBanue ['MC B kagacTpax v 3emiienosb3oBanun 6onee 3¢ PpekTHBHO U pa3ymHo. Kagactpsl u 3eM-
JIeTIOIb30BaHNE — 3TO HayuHble cdepsl nesrenbHocTH, rae [ C ucnons3yroTes Oonee macmrabHO
n mupoko. ['MC maroT BO3MOXHOCTB MCIIOIBE30BaHMS BBOJA U OOHOBIICHHMS AHHBIX CPE/ICTB B reojie-
3WH, JUCTAHIMOHHOM 30HMPOBAHUH, CHCTEMAaX MacCOBOTO MO3HUIIMOHMPOBAHUS M NPOLERyphl GoTo-
rpaMMeTpudeckoi 00paboTKH reorpaduieckoii nHpopmarmy (onpeneseHne pa3MepoB, GopMEl, Ipo-
CTPAHCTBEHHOTO IOJIOXKEHHSI OOBEKTOB 110 MTOraM H3MEpeHMs] UX M300pa)KeHHi); BCE ATO MIMPOKO
¥ MacCOBO IIPUMEHMMO B 3¢MJICTIONIb30BaHUH U KaaacTpax [4]. Ucnons3oBanue I'IC o3Havaet Bceraa
o0nagaTe caMoif BepHOI U onepaTuBHON HH(MOPMALIUEH.

bnarogapss ['MIC 3amaum xamacTpoBOro y4éra u 3eMJICIIONB30BAHUS PELIAlOTCS Oonee omepa-
TUBHO U 3 (eKTUBHO, T. K. reorpaduueckue nupopmannonusie cucrems (I['VIC) obecneunBarot coop,
XpaHeHHue, 00paboTKy, 0TOOpayKeHUe U pacpOCTPaHeHUE JaHHEIX, a TAakKe ITOJydeHHe Ha HX OCHOBE
HOBOH MH(OpPMAIMK 1 3HAHUH O IIPOCTPAHCTBEHHBIX reorpaguieckux 00beKTax u sBICHUX. ['eorpa-
¢rueckre nHGOPMAIIMOHHBIECUCTEMBI CIIOCOOHBI XPaHUTh M 00pabaThIBaTh MPOCTPAHCTBEHHEIE JTaH-
HBIE, & TAKXKE BBIIOJHATH ONIEPATUBHBIC PACUETHI U COCTABIIAThH KaPThI 3eMEIIBHBIX YTOJIUH.

[Jannsie B ['MC xpaHATCs B BUIE CIOSBOH MOAEH, KaXKIbIi THII JAHHBIX COOTBETCTBYET OIpe-
JIENEHHOMY TE€MaTHIECKOMY CIIO0, KOTOpPBIN HAKJIaAbIBAaeTCs OAMH Ha Apyrol. OOBEKTHI clos Xpa-
HSTCS B OTJEIBHOM (haiiie 1 IMEIOT CBOIO CHCTEMY YHUKAIIbHBIX MPU3HAKOB, OTIMYAIOIINX OJHH CIIOH
ot apyroro. KommaectBo cnoés MoxeT ObITh HeorpanmdeHHbIM. B 'IC paboTa ¢ mTaHHBIMU ITpecTaB-
JIeHa U pa3JiessieTcs Ha paboTy ¢ rpaduueckoil 4acTbIo JaHHBIX (pabOTa MO COCTABICHHIOAIEKTPOHHBIX
KapT), a TaKXKe ¢ aTpHOYTHBHOH MHpOpManuelt 00 00beKTe, KOTOpas HECET ONPEACNIEHHYIO CMBICIIO-
BYIO Harpy3Ky KapThl U JOTIOJIHUTENEHbIE CBeICHUSI. JIOTIOTHUTEIbHBIE CBE/ICHNS, OTHOCSIIHECS K IIPO-
CTPAHCTBEHHBIM JIAaHHBIM, HO HE MOTYT OBITh IIPSIMO HaHECEHBI Ha KapTy, HO C UX ITOMOIIBI0 MOXKHO
MPOU3BOJUTE HEOOXOoAMMBIe pacuéThl. ['paduyeckne 0ObEeKTH W aTpUOYTHUBHBIC NAHHBIE CBS3aHBI
MEXIy co00H, B 4acTHOCTH Tpaduueckas nHGopManus GU3NIECKH XPAHUTCS KaK OJHO W3 TOJeH aT-
pubytuBHO# Tabmuubl. [loap3oBaTens MyTéM MaHUITYIUPOBAHHUSA WHPOPMALUOHHBIMHA CIOSIMU U 00B-
€KTaMH, IPHMEHSS MaCCUBBI JaHHBIX IIU(PPOBBIX KapT, MOXKET (GOPMUPOBATH HEOOXOJUMBIE COBOKYII-
HOCTH 00BEKTOB B Buzie KapTorpadmdeckux nokpeitiid. Uuctpymentapuii I'UC ¢ ucnons3oBaHueMm 3a-
IIPOCOB aTPUOYTUBHBIX M MPOCTPAHCTBEHHBIX JAHHBIX AT BO3MOXKHOCTH IPOBOJUTH IMUTAIIMOHHOE
MozenupoBanue [5; 6]. PaccMOTpuM Ha mpakTHKe aHaiu3 W y4ET 3€MENIbHBIX YIOJUi MPpU MOMOILU
reorH(pOPMAIIOHHBIX CHCTEM Ha IPHMepe CelbCKOXO3SHCTBEHHBIX 3eMenb [IpHBOIDKCKOTO paiioHa
AcTtpaxaHckoit o0macTH.

[MpuBomxkckuii paitoH AcTpaxaHCKOil 00IacTH, ¢ OZHOW CTOPOHBI, UMEET CIIa00Pa3BUTYIO MPO-
MBIIIUICHHOCTD, HO 00JIaaeT BHICOKHM CEIIbCKOXO3SHCTBEHHBIM ITOTEHIIATIOM, PACIIONArasch B ICH-
TpanbHOI! 30He IENbTH p. Bonryu n uMest TeppUTOPUH ISt MACCOBOTO OT/IbIXa HaceneHus . [IpuBoIk-
cKuil pailoH AcTpaxaHCKOW 00TacTH SBISIETCS OJHUM M3 OBICTPO Pa3BHUBAIOIIUXCS PallOHOB 00IacTH,
TaK Kak 00J1alaeT TOCTaTOYHO BHICOKMM 3KOHOMHUYECKUM MOTEHIMAIIOM TEPPUTOPUH. DKOHOMUYECKH
TIPUBIIEKATEIBHBIM JUIl HHBECTOPOB U JKUTENeH perroHa [IpHBOIDKCKHI paifoH JealoT: pacnpocTpa-
HEHHE 3aIacoB IOJIE3HBIX MCKOIIAeMBIX Ha TEPPUTOPHH paifoHa, BO3MOXKHOE CO3J[aHHE MPEIIPHSITHI
0 MPOU3BOJICTBY CTPOUTENBHBIX MAaTEpPHANIOB, OJArONpPUsATHBIE MPUPOIHO-KIMMATHYECKUE YCIOBHS
JUISL Pa3BUTHS CEJBCKOTO XO3SHCTBA M TYypPUCTHUECKO-PEKPEAlMOHHON AESTENbHOCTH, 3HAUNTEIbHBIE
3eMeNbHBIE PECYPCHI B HETIOCPEICTBEHHON OIM30CTH OT 00JacTHOTO IeHTpa (Tadm. 1).

Tabmuma 1 — Crpykrypa 3emensHoro ¢onna I[IpuBomkckoro paifoHa

Kareropus 3emens ITnomians 3emenp, ra | Jlosist 3emenb, %
3emenbHbIN GOHI, BCEro 79 064 100
3eMin cebX03Ha3HAYCHUS 60 595 76,7
3emMiin HaceNnEHHBIX MYHKTOB 5871 74
3eMITi IPOMBIIIIEHHOCTH, TPAHCIIOPTA, CBSI3U M MHOTO HAa3HAYEHUs. 2090 2,7
3emitt 0000 OXpaHsIEMBIX TEPPUTOPHii 345 0,4
3emun necHoro GoHaa 1216 1,5
3emim BogHOTO (hoHIA 8284 10,5
3emun 3amaca 663 0,8

PaiioH cliaBUTCSI pa3BUTHIM CEJIbCKHUM XO3SIHICTBOM, KOTOPOE OPHUEHTUPOBAHO HA MPOU3BOACTBO
OBOIIICH, )KUBOTHOBOICTBA M PbI0OBOACTBA. OCHOBHBIC HANPABICHUS B PACTCHUEBOICTBE — BBIPAIIIU-
BaHME 0ax4eBBIX KyJbTYp Ul MECTHOTO HacesleHHs M 3KcmopTa 1o Beeil Poccun. Kpome Toro, sxap-
KU, 3aCyIUTMBBIA KIMMAT paiioHa co3/1aéT UaeanbHble YCIOBHS ISl Pa3BUTHSI CaJOBOJICTBA U BHHO-
IPaJHUKOB.
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IloceBHble muIOLIAAM 3€MENb CENbCKOXO3IMCTBEHHOro HaszHadeHus IIpuBoipkckoro paiioHa
Ha 2022 1. coctaBmsitoT 11 847 ra.

Jns nHBeHTapu3auuu 3emenb [IpuBoimbkckoro paiioHa ActpaxaHckoi obsactu Oblia BbIOpaHa
tepputopust MO «HauanoBckuii cebcoBET», 32 OCHOBY OBIIH B3STHI ABE KApTOCXEMBI (pHcC. 1).

B mporpamme QGIS co3naém coenuHeHne CO CIIyTHHKOBBIMU cHUMKaMu Google 2022 r. u uc-
MOJb3yeM HMX B KadecTBe MOMIOXKKH. JI1 mpoBeneHMs pabOT HO HMHBEHTAPHU3AIMU TEPPUTOPHU
MO «HauanoBckuii cenbcoBET» HAXOIWM HYXXHBIH HaM OOBEKT. 3aTeM INPHBSI3BIBAEM HMEIOLIYIOCS
kapry-cxemy 2017 u 2020 rr. no koopauHatam rpanutl MO «HauanoBckuit cenbcoBeT, T. K. HE UMEeM
HHBIX OPHEHTUPOB U KOOPIMHAT JUIS IPUBSI3KH. B X0/1e Halo)keHus MOSABIAETCS HOBBIH CIIOH ¢ TpaHH-
namu. Jlanee co3maém ruromnaansiii cnoit B “GeoPackage” n oOpuCOBbIBaeM 3eMJIM CEIIbCKOXO3sIi-
CTBEHHOT'O HAa3HAYEHUs, a TAKKE KOJUIEKTUBHBIX CaJ0B M OrOpOOB, N0 naHHbIM IIpuBomkckoro BTN
32 2017 1 2020 rr. (puc. 2). OOpHCOBBIBAIN TOJBKO T€ 3€MJIM, KOTOPBIE MOJHOCTHIO MOKA3aHbI KapTe-
cxeme MO «HauanoBckuii cenbcoBeT».

2017 r.

2020 .

Pucynok 1 — Kaptei-cxembl MO «Hauanosckuii cenbcoBeT»
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Pucynok 2 — I'panHu1pl 3emMenb ceabCKOX03sicTBeHHOro Ha3HayeHus B 2017 u 2020 rr.

Janee 11 pacueTa IO 3aHUMAaeMON cenbcKoxo3sicTBeHHbIMH 3eMisiMu MO «Hauanos-
CKuil cenbcoBeT» HCIoNb3yeM Ty ke mnporpammy QGIS. Tak, ¢ momolpi0 KanbKyJIsTOpa Honei co-
3maeM (QYHKIUIO JUTS TI0/ICYeTa IuIomaau (puc. 3).

110



3emneycmpoiicmeo, Kadacmp u MOHUMOPUHZ 3eMeNb (2e02paduuecKue HayKu)
Land Management, Cadastre and Land Monitoring (Geographycal Sciences)

PI/ICyHOK 3 — Pacuér riomaan ceabCKOX03HCTBEHHBIX 3eMeIlb TIpU IOMOIIH KaJIBKYJIATOpa roJiei

B pesynbrare pacuéToB IUIOIMIAACH 3€MIIH CEbCKOXO03IMCTBCHHOTO HAa3HAUCHHS HA TCPPUTOPUHU
MO «HauanoBckwuii cenbcoBeT» 1o kapre-cxeme 2017 r. cocramsun 898,05 ra, a pacuér mo kapre-
cxeme 2020 r. mokazain, yto B 2020 r. miomaas coctaBuiaa 1 028,83 ra.

3areM ¢ MOMOIIBIO HANOXKEHHs ApYr Ha apyra cioéB 2017 u 2020 rr., momy4dmwnd KapTy,
T/Ie HarJIsITHO BUIHO, YBEJIMUCHHE 3eMeTIb CENTbCKOX03HCTBEHHOT0 Ha3HaueHus B MO «Hauamosckuii
cenmbcoBeT» (puc. 4).

[ Cenbxos yrogen 2020
Cenbxos yroass 2017

Pucynok 4 — Kapta cpaBHEHHs celbCKOX03sHCTBEHHBIX 3eMenb B 2017 1 2020 rr.

Hcxons 3 MHBEHTapHU3aIuy, IpoBeAEHHOH ¢ momomnpio QGIS, moTydeHs! ciueayronme BEIBOIBI.
3eMi  CeNbCKOXO3SHCTBEHHOTO Ha3HAueHHs o0OCIeqyeMoro paioHa 3a TpH TOfAa YBEIHYMINCH
Ha 130,78 ra. YBenmueHne Mpou30MIIo 3a CYET TOTO, YTO 3EMITH, OTHOCSIIUECS K TAKAM 30HaM, KaK:
30Ha 3aCTPOMKU CPEITHEITAKHBIMHU KIIBIMH JOMaMH; 30Ha JUIsl BEJICHHUs CaJI0BOJICTBA M JJAYHOT'O XO-
3s51iiCTBa; 30Ha CIELUAIbHOTO Ha3HAYCHUS, CBA3aHHAs C 3aXOPOHEHUSIMHU; IIPOU3BO/ICTBEHHAS 30Ha, 3a-
HATas MPOU3BOICTBEHHO-KOMMYHAIBHBIMU 00BbEKTaMU V Kilacca OMAacHOCTH; 30Ha 3€NEHBIX Hacax ie-
HHI CTIeMabHOTO Ha3HA4YEHHs, — TIEPEIIN B 30HYy CeJIbCKOXO3AHCTBEHHBIX YTrOAMH, 3a cU€T 3TOro
TIPOM30IIIO YBETHIECHHE TUTONIA M 3eMelTb CEITbCKOX03HCTBEHHOTO Ha3HAUCHIS.

Hcnone3ys reonH(opMannoHHbIE CHCTEMBI B HHBEHTAPH3aLlUN 1 MOHUTOPUHTE 3eMeINb Cellb-
CKOXO3IHCTBEHHOTO Ha3HAYEHUs] MOXKHO OTMETHTH BXKHOCTh U HEOOXOAMMOCTH NPHUMEHEHNUS TaH-
HOTO METOJ[a:

1. DTo HariaAgHOCTh ¥ ONEPATUBHOCTD JAHHBIX O 3EMJISIX CENTbCKOX03HCTBEHHOTO Ha3HAYEHMUS,
T. K. HEPEBOJL JAHHBIX B EKTPOHHYIO (hOpMy MO3BOJISAET O0JIee JIErko BHOCUTh U3MEHEHUS U TIPOU3-
BOJIMTh PACUETHI.

2. bnarogaps I'MC TexHONOTHAM OTKpPBIBAIOTCSI HOBBIE BO3MOXKHOCTH B HCIOJIB30BAHUH 3€-
MEIBHEIX pecypcoB. COBEpIICHCTBYIOTCSI METOIUKH aHAIN3a, TPOTHO3UPOBAHUS 1 IUNITAHUPOBAHMS TaH-
HBIX O 3eMeJIbHBIX pecypcax.
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3. OmnepaTUBHOCTb JAHHBIX [TOIYYEHHBIX IPH IIOMOIIY aHAJIN3a HHPOPMAIUU O 3eMENBHBIX pe-
cypcax B ['MC nmo3BoJsieT rocynapctBy paspabarsiBath 3 (heKTHBHBIC METO/BI TS JalIbHEHIIIEro pas-
BUTHS PETHOHA C SKOHOMUYECKUX, COIIMANBHBIX U SKOJIOTHYECKHUX MTO3HLIUIA.

4. C nomorpio reonH(GOPMAIIMOHHBIX CHCTEM OCTAHOBKA HOBBIX 3a/1ad, KOTOPbIC CBSI3aHBI
C Pa3BUTHEM PETHOHA H CTPAHBI B I[EJIOM, CTAHOBATCS HauOoJee TOCTYITHBIMU JJIsi COCTABICHUS TPO-
THO3HBIX U IJIAHOBBIX YIPaBJIEHYECKUX JTOKYMEHTOB.
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OCOBEHHOCTU BBLJIEJIEHUS YYACTKOB
HA 3EMJISIX JECHOI'O ®OHJIA NOJI CTPOUTEJIBCTBO JAHENHBIX OFBEKTOB
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l'ocynapcTBeHHBIN YHUBEPCUTET MO 3eMIIeyCTpoicTBY, MockBa, Poccus
mar_terehova@mail.ru

Annomayus. Ha 3emisix necHoro (oH/a pa3penraeTcs IpoBeieHIe padoT, He CBS3aHHBIX C CO3JaHHEM Jiec-
HOM MH(}PacTPYKTYphl. B CBSA3M ¢ 3TUM pa3peliaeTcsi CTPOUTENIBCTBO, SKCIUTyaTallusl U PEKOHCTPYKIHS OOBEKTOB
UL HCTIONIB30BaHUS TPYyOOIIPOBOJIOB, JIMHHIL CBSI3H, IOPOT, a TaKKe IPYTHX JMHEHHBIX 00BEKTOB U COOPYXKEHUIH,
SIBJISTIOIMXCSI HEOThEMIIEMON TEXHOJIOTHIECKO! 4acThI0 yKa3aHHBEIX 00BEKTOB. B TaHHOI cTaThe pacCMOTPEHBI 0CO-
OEHHOCTH IOJTOTOBKU JOKYMEHTALUH O] BBIICICHUE 3eMEIbHBIX YYaCTKOB Ha 3eMJISX JIECHOrO (hOH/A B LEIAX
CTPOMTENBCTBA, PEKOHCTPYKIIMHU U IKCILTyaTalliH JIMHEHHBIX 00beKkToB. [Ipoananu3nupoBana HHGOPMAIHS ¢ TOUKH
3peHHsI 3aKOHO/AaTeIbHOM 0a3bl. B kauecTBe puMepa NpuBeeHa TePPUTOPHUSI CTPOUTENIHCTBA MATHCTPAIBLHOTO Ia-
301poBoJa Ha Teppuropun PecnyOiuku KpbiM, 4aCTUUHO NpOXOsILas yepes 3eMIId JIECHOro (hOHAa, TAKKE MPU-
B€/IEHa OCOOEHHOCTh PErMOHAILHOIO 3aKoHoAaTebcTBa Pecrryomku Kpbim.

Knwuesvie cnosa: necuoii (HoHj, JTUHEHHBIH OOBEKT, JIECHOH KOJIEKC, OOBEKT ra30CHA0KCHUsI, JICCHBIC
Y4acTKH, LE/IeBOC Ha3HA4YCHUE, MPOCKTHAs JOKYMEHTAIMs JIECHOIO Y4acTKa, NMPOCKT MEKCBaHHs TEPPUTOPHH,
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Abstract. On the lands of the forest fund, it is allowed to carry out works not related to the creation of forest
infrastructure. In this regard, construction, operation and reconstruction of facilities for the use of pipelines,
communication lines, roads, as well as other linear objects and structures that are an integral technological part of
these facilities are permitted. This article discusses the specifics of preparing documentation for the allocation of
land plots on the lands of the forest fund for the construction, reconstruction and operation of linear facilities. The
information is analyzed from the point of view of the legislative framework. As an example, the territory of the
construction of the main gas pipeline on the territory of the Republic of Crimea, partially passing through the lands
of the forest fund, is also given a feature of the regional legislation of the Republic of Crimea.

Keywords: forest fund, linear object, forest code, gas supply object, forest plots, purpose, project
documentation of a forest plot, land surveying project, lease.

For citation: Terehova M. V. Features of allocation of plots on the land of the forest fund for the construction
of linear objects. Geology, Geography and Global Energy.2023;2(89):113-121 (In Russ.). https://doi.org/10.54398/
20776322 2023 2 113.

BBenenne

Bormpockl KaaacTpOBOM EATENLHOCTH, CBA3aHHBIC C Iepefaveil 3eMenb M3 JecHoro (oHaa
JUTSL CTPOUTEIIBCTBA JINHEHHBIX 00BEKTOB, B HACTOSIIEE BPEMST UMEIOT 0CO0YIO aKTyallbHOCTh. CBsI3aHO
9TO B MEPBYIO OYepe/lb C HEMOIHOTO HOPMATUBHOW 0a3bl, perinaMeHTUPYIOIIei BHeceHne HHpopMa-
UM O JIECHBIX y4acTKaX (Ha KOTOPBIX MPEAyCMaTPUBAETCS CTPOUTEIBCTBO U Pa3MEIleHHE JTHHEHHBIX
00beKTOB) B EMHBIN rocy1apCTBEHHBII PeecTp HEABHKIMOCTH.

[Ipu mpemocTaBieHUH 3eMelb JIECHOTO (YOHIA IO CTPOUTEIHCTBO JIMHEHHBIX OOBEKTOB CIICITHA-
JIMCTH B O0JIACTH KaJacTPOBOW JEATEIHHOCTH HCIBITHIBAIOT OMPENENEHHBIC TPYIHOCTH, CBSI3aHHBIE,
IPEXIE BCETO C MPOTUBOPEUUSIMH U HEMOIHOTOW HOPMAaTUBHO MPaBOBOM Oa3bl.

© TepexoBa M. B., 2023.
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Marepuajbl 1 METOAbI

OOBEKTOM HCCIEIOBAHUS ABISIOTCS 3eMIIH JecHoro gouaa Pecyomuku Kpbim.

Hcnonb3oBaHbl aOCTPAaKTHO-JIOTHYECKHE METOBI M MPUEMBI, METO/IBI CPAaBHUTEILHOTO aHAIH3a
JUIS BBIABIIEHHSI OCOOEHHOCTEH.

MudopmaronHoit 6a30if BHICTYMAlOT HOPMATHBHBIE NOKyMeHTHl Poccuiickoit ®eneparm
n Pecryonmiku KpeivM, MaTeprasl HayqHBIX TyOIHKaInia.

K 3emisam necHOTO (hOHIA OTHOCST JISCHBIE 36MJIM 1 HEJICCHBIE 3€MJIH, COCTAaB KOTOPHIX YCTaHaB-
JIMBACTCS JICCHBIM 3aKOHOJATENILCTBOM. 3eMIIN JIECHOTO (OH/A OTHOCATCS K (heliepaabHON COOCTBEH-
HOCTH.

JlecHBIM y4acTKOM, CUHMTAETCS 3€MENbHBIM YJacTOK, PACIIOI0KEHHBIH B IPaHUIAX JIECHHYECTB,
JIECOMapKOB.

B neficTByromeM 3aKOHONATEIbCTBE €AWHOTO MOHATHUS «JIMHEHHBIH OOBEKT» HE CYILECTBYET.
JlaHHOE TOJIKOBaHHE BO3MOJKHO PACKPBITH IIYTEM CPaBHUTEIHFHOTO aHAIN3a Pa3INIHBIX HCTOYHHKOB
MIPAaBOBOM JOKYMEHTAI[HU, B CBSI3M C TEM, YTO YETKO C(HOPMYIMPOBAHHBIN IOPUANYECKUI TEPMUH,
OIpeeIAIOMNI €ro XapaKTepUCTUK HE YCTaHOBIICH.

Jlnst Toro 4roOBI MOHMMATh, OTHOCHTCS JIM HCIIpAIlMBaeMasi TePPUTOPHS K 3eMIISIM JIECHOTO
¢donma, HE00X0AUMO 00paTUTHC K MHGPOPMALUOHHBIM UCTOYHUKAM. JlaHHYI0 MHPOPMAIHIO MOXKHO
MOTYYHUTH CIEAYIOMUMH CIIOCOOAMH:

1. 3aka3aTb KagacTpOBBIi INIAHTEPPUTOPHH, Yepe3 mopTtai Pocpeectpa, miubdo gepes BeO-cepBUCH
JUTSA KaJacTpOBBIX nHxeHepoB «IIporpammustii nentp [lomuron: Onmnaitay.

2. ObpaTuThesl K IMyOIMYHON KamacTpoBod kapte Pocpeectp, BritouuB cioil «TemaTnueckue
KkapTel» — «Karteropuu 3emenby.

3. Ucnone3oBath ¢yHkuun nporpammel «SAS.Ilnaneray, koTopas HmperHa3HadyeHa Ui IPO-
CMOTpa ¥ 3arpy3KH CITyTHHKOBBIX CHIMKOB, TOIOTPapHUYECKUX KapT BEICOKOTO Pa3pelIeHNs.

4. OOpaTHTHCS K KapTaM-CXeMaM JIECHBIX Tu1aHoB. Hampumep, Ha Tepputopun Pecryomiku Kpbi-
MyTBepk1€H «JlecHoit mmaH Pecnybmuku Kppim», KOTOpEI pa3paboTaH Ha OCHOBAaHHH MaTEpHAlIOB
YKPaHHCKOTO JIECOYCTPONCTBA, FOCYIapCTBEHHOT'O JIECHOTO PEecTpa U MPOUYNX CBOJHBIX JOKyMEHTOB
cocrosHus aecoB. JeiictByrommii «JlecHoi mian Pecrryommku Kpeivm» aktyaned qo 31.12.2028 [9].

Taxxe MHOTHE y4acTKH JIECHOTO ()OH/A MOTYT OBITh HE BHeCeHBI B EMHEIN rocynapcTBeHHBINH
peectp HemBmxkuMmocTH (manee mo Tekety — EIPH), nmubo oroOpaxkeHbl ¢ METKOU «0e3 KOOpMHAT
TpaHUI», B TAKOM ciTydae 3a 0ojiee JOCTOBEpHOH HH(pOpManuel ciexyer oOpaTuThCs B TOCYIapCTBEH-
HBII JIECHOIT peecTp.

B cootBerctBuu ¢ I'pagoctpoutensHbiM kogekcoM Poceuiickoit @enepannn u OenepanbHbIM 3a-
KkoHOM oT 21.12.2004 Ne 172-®3 «O mepeBojie 3eMenb WK 3eMETbHBIX YIaCTKOB U3 OJTHOH KaTeTOPHH
B IPYTYIO» K JINHEHHBIM 00BEKTaM OTHOCST JIMHUH JIEKTPOTIepeIadll, JIMHAH CBSI3H (B TOM UHCIIE JIH-
HEIHO-KabeIbHbIE COOPYKEHHUS ), TPYOOTIPOBO/IBI, AaBTOMOOMIBHBIE IOPOTH, )KEIE3HOIOPOKHBIE THHUH
U IpyTHUe MoJo0HbIe coopyxeHus [2; 3].

B cootBetctBru ¢ JIK PO, k muHEITHBIM 00BEKTaM OTHOCST TaKUe 0OBEKTHI, KaK JJMHHUHU JJIEKTPO-
nepesad, 10pory, CBsI3U, TpyoonpoBoas! U ap. [1].

AHanu3upys 3aKOHOAATEIbCTBO TOIUTMBHO-3HEPIeTHYECKOr0 KOMIUIEKCA, O] INHEHHBIMU 00b-
€KTaMH TOJPa3yMeBaeTCsl CUCTEMa JIMHEHHO-TIPOTSHKEHHBIX OOBEKTOB TOIUTMBHO-IHEPTeTHYECKOTO
KOMILIEKca, HarpuMep He(TenpOBObI, MarNCTPAIbHbBIE Ta30IPOBOBI U ANIeKTpHIecKue ceTn. OObeK-
TaMH ra30CHA0KEHHS SIBISIOTCS OOBEKTHI, TPeAHa3HAUCHHBIE IS JOOBIYH, TPAHCIOPTHPOBKH, XpaHe-
HUS, TIOCTaBOK Ta3a.

Takum oOpazoM, aHaMH3HPYs 3aKOHONATeNnbHYyI0 0a3y Poccuiickoit ®enmepammu, cnemyer,
YTO OOBEKTHI Ta30CHA0KEHYS SBIISIOTCS IMHEHHBIMU 00bEKTaMHU.

CrpouTenscTBo 00BEKTOB ra3opacipesielieHis U ra3ocHabKeHusl Ha 3eMIIsiX JiecHoro GoHna
HPECTaBISIETCS BO3MOXKHBIM IOCIIE IETAIBHOTO M3YUeHHsI 3aKOHojaTeNbeTBa. CrieruanicTsl B o0a-
CTH TMPOEKTUPOBAHMS JIMHEWHBIX 0OBEKTOB JIODKHBI MOAPOoOHO n3yunTh HopMbl JIK PO, denepans-
Horo 3akoHa oT 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpyXalolleH cpensl», 3eMelbHOro Koxekca PP
(manee no texkcty — 3K P®), mpukaza denepanbHOro areHTCTBA JISCHOTO X03scTBA OT 10 HMIOHS
2011 r. Ne 223 «O06 yrBepxkaennn [IpaBri HCTIOIp30BaHUS JIECOB IS CTPOUTENHCTBA, PEKOHCTPYKITHH,
9KCIUTyaTaI[UH JINHEHHBIX 00BEKTOB» M APYTHEe HOPMATHUBHBIC aKTHI.

AHanu3upys JeCHOE 3aKOHOAATENLCTBO, B CBOIO OYEpelb, 3aMETUM, YTO B LIEHHBIX JIecax U 3a-
IIMTHBIX Y4aCTKaXx Jieca 3alpelleHO pa3MeIlaTh 0OBEKThI KalUTaIbHOTO CTPOUTENHCTBA, 32 CKITI0YE-
HHEM JIMHEHHBIX 00BEKTOB U FMIPOTEXHUUECKUX coopykeHUH. K ToMy xke ycioBueM Ui OXpaHsl Jiec-
HBIX 3€MeJIb BBICTYIAeT UCIONb30BaHUs B IEPBYIO O4Yepeb HEJIECHBIX 3eMeNb. B ciyuae oTCyTcTBUH
TaKUX 3eMeslb He0OXOMMO HCIIONB30BaTh YYACTKH, HAa KOTOPHIX IPOM3PACTAIOT HAaNMEHee IIEHHEIE
JIeCHBIE HacaxaeHus [4; 5].
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B cootserctBuu co ct. 45 JIK PO, npenycMoTpeHO UCTIONB30BAHUE JIECOB IS CTPOUTENIBCTBA,
PEKOHCTPYKIIMH, SKCILUTyaTal[M1 JINHEHHBIX OOBEKTOB C MPEAOCTABICHUEM MIH 0e3 Mpef0CTaBICHUS
JIECHOTO YYacTKa, YCTaHOBJICHHEM WU 0e3 YCTaHOBJICHHUS CEpBUTYTa, MyOJMYHOro cepuTyTa [1].
JlaHHbBIE BHIBI HCIIOJIB30BAHUS JIECOB SBIAIOTCS BHIAMH 3€MIIEIIOIb30BAHHS, OCYIIECTBISIEMBIMU
Ha 3eMJISIX JIECHOTO (hoHIa.

Taxoke ciemyer ydecTb, 4TO IEpEeBOJT 3eMeIb JIECHOTO (OH/a B 3eMJIM MHBIX KaTeropui He Tpe-
OyeTcs, B CBS3M C TeM, YTO BO3BEACHHE 0OBEKTOB Ia30CHAOKEHHUS HAa 3eMIIIX JIECHOTO (DOHIA OTHO-
CHTCSI K CTPOHUTENBCTBY, PEKOHCTPYKIUH U SKCIDTyaTalul 00bEKTOB, He CBSI3aHHBIX C CO3/IaHUEM Jiec-
HOU MHOPACTPYKTYPHI.

JlecHble yuacTKH, HaxOJsIIHecs B TOCYJapCTBEHHOI WM MyHHIMIAIbHONH COOCTBEHHOCTH,
MPEIOCTABIAIOTCS TPAXKIaHAM M IOPUINIECKHM JINLAM JUIsl CTPOUTEILCTBA OOBEKTOB Ira30CHA0KEHUS
Ha MpaBe MOCTOSHHOTO (6eCCPOYHOr0) MOMB30BAHUS JIECHBIMU yJaCTKaMH, Ha MPaBe OrPaHUUEHHOTO
MOJTE30BaHMS TyXXHMH JIECHBIMU YJ9acTKaMH, Ha IIpaBe apeHMbl JIECHBIX Y9acTKOB M Ha IIpaBe 0e3B03-
ME3JTHOTO CPOYHOTO ITOJTb30BaHMS JIECHBIMU YJacTKaMHu.

Kaxk npaBmto, JiecHbIe y9acTKH MPEJOCTABIIIOTCS HA OCHOBAaHHUH JJOTOBOpA apeH bl ApeHnoa-
TeNb MPENOCTABISIET apPEHJATOPY JICCHOH y4acTOK B COOTBETCTBHH C LEISIMH, IPEIYCMOTPEHHBIMU
cT. 25 JIK PO.

JInaM, KOTOPBIM HPENOCTABICHHI JIECHBIE YUAaCTKH B apeHAy WM MOCTOSIHHOE (OeccpodHoe)
MONTb30BaHNE MHA NPaBe CEPBUTYTA, HEOOXOANMO COCTABUTH MPOEKT OCBOCHUS JIECOB B COOTBETCTBHU
cocr. 12 JIKPOD [1].

IIpoexTHast TOKyMEHTAIMs JECHBIX YYacTKOB He pa3pabaThIBacTCsl B CiIydae IMPOSKTUPOBAHHMS
JIECHBIX YYaCTKOB B IEJISIX Pa3MENICHHS JINHEHHBIX 00BEKTOB.

B cooterctBuu co cr. 81-84 JIK P®, npoekTHas JOKyMEHTAIMsl JIECHOTO y4acTKa yTBEpxkKaa-
€TCsl YIOJIHOMOYSHHBIM OpPraHOM Ha OCYIIECTBIICHHE TOJIHOMOYHH IO MPEJI0CTaBICHHIO B MOJIB30Ba-
HHe JiecHOro ydactka. Cpok pmeiicTBHs pemeHust 00 yTBEp)KACHHH NPOEKTHOH JOKyMEHTAlMH —
JBa Tojia. AKT HaTypHOTO TEXHUYECKOTO 00CIEI0BAHHS JIECHOTO Y9acTKa COCTABIISACTCS B CIIydae, KO-
T7la OCYIIECTBIAIOTCS pabOTHI IO IIEPEBOAY 3€Meb JICCHOTO (JOHIA B 3eMJIM HHBIX KaTeTOPHIA.

Ha pucynke 1 mpencrasieHa cxema paOOT IO 0Opa30BaHHUIO 3€MENBHBIX YYACTKOB HA 3EMIIIX
necHoro (GoHIa.

VTBepKAeHHE TOKYMEHTAIUHN M0 MIIaHUPOBKE TEPPUTOPHU
(B cocTaBe MPOEKTa MITAHUPOBKHU U TIPOEKTa MEXEBAHNS TEPPUTOPUH)

IpoBeneHKe KaaacTPOBBIX paboT

3antoyeHne JOropopa apeH bl Ha JICHOI y4acTOK

Peructpanus 1oroBopa apeHabt

TToaroroBka TIPOEKTa OCBOCHHUS JIECOB

IMoaroroBka ¥ mojaya J€CHON JeKIapauy
Pucynok 1 — Cxema pabot 1o 00pa3oBaHHUIO 3eMEIbHBIX YYaCTKOB Ha 3eMJISIX JIECHOTO (poHIa

Kpome Toro, oOpa3oBaHue JECHBIX YYacTKOB B LIENSAX Pa3MELICHHs JMHEHHBIX 00BEKTOB OCY-
IIECTBIISIETCS] HA OCHOBAaHUH YTBEP)KIEHHOTO IIPOEKTa MEXEBaHUS TeppUTOpuUH [6].
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3aperucTpupoBaHHBIE CBECHUS O JIeCHbIX ydacTkax B EI'PH mo3BonsioT HCcKimounTh nepeceyde-
HUS TPAHHI] 3eMEIbHBIX YJaCTKOB C 3eMJISIMHU JIECHOTO (hOHA.

[Janee, na npumepe Pecrybmuku Kpbim, paccMOTpUM 0COOCHHOCTH BBIAETICHUS JIECHBIX y4acT-
KOB B IIeJISIX CTPOUTENBCTBA MarucTpaibHOro razonposoaa «MI™ Sliara — @opoc — CeBacTonomiby (qanee
TI0 TEKCTY — JINHEHHBII 00beKT). PaccMaTpuBaeMblii MarucTpaabHbINA ra30IPOBOJ] COOTHOCHUTCS K I10-
HATHSM IMHEHHBIH OOBEKT» B CBSI3H C TEM, YTO Ha3HAYEHHE 00BEKTa 3BYUHT KaK «COOPYKEHHUS TOII-
JIMBHO-YHEPTeTHUECKNX, HEPTEXMMUUECKNX, Fa30XMMIUECKUX H XUMUIECKUX HPEINPHATHNH U Maru-
CTPaJIBLHOTO TPYOOIIPOBOAHOTO TPAHCIIOPTA, YTO TOJHOCTHIO COOTBETCTBYET TPEOOBAHMUSIM 3aKOHO A~
TenbHOM Oa3sl PO.

CorylacHO aHHBIM IOCYIapCTBEHHOT0 JoKnaaa «O COCTOSHHU M UCHONb30BaHUU 3eMelb B Poc-
cuiickoit @eneparu B 2021 romy», 95 % miomany 3eMeIbHBIX y4acTKoB (B coOcTBeHHOCTH Poccnii-
ckoii denepannu) COCTaBUIN 3€MJIIH JIECHOTO (GoHA.

Tlo maHHBIM rocyapcTBEHHOTO YU&Ta 3eMelb, 3eMeNIbHEIN (oHx TeppuTopuu Pecmybmiku Kpev
cocrasiseT 2 608,1 Teic.ra.

CornacHo nH(popManuu ['ocy1apcTBEHHOTO KOMHUTETa II0 TOCYAapCTBEHHOH pETHCTPaliy 1 Ka-
nactpy Peciyonuku Kpeim (nanee mo Tekcty — INockompeructp PK), mnorians 3emens gecHoro hoHaa
o coctostauio Ha 2017-2021 rr. cocraBmia 263,3 Tric. Ta. B cooTBeTcTBUY ¢ fanHBIME DegepaabHOTO
areHTCTBA JIECHOTO X035 cTBa, 1Mo cocTossHMIo Ha 2021 1. umonrans 3emens Pecryomuku Kpeim, Ha Ko-
TOPBIX PACIOJIOKEHHI Jieca, coctaBisia 1 187,8 MiH ra, cpenu KoTopbix 794,8 MIIH ra HOKPBITHIE Jec-
HOHM PacTUTETBHOCTHIO, U3 KOTOPBIX 69,7 % IeHHbIE TOPOABL.

Ha teppuropun Pecy6mmku Kpbim ¢ 2015 t. T'ockompeructpom PK mpoBoauiace ToTanpHas
ouudpoBKa apXMBOB TEPPUTOPHAIBHBIX OTAEICHUI 3eMENbHBIX PEecypcoB (Takke B YacTH, Kacalo-
1ieiicsl rpaHuIl JIECHUYECTB U JIECOIIAPKOB) U IPABOYCTaHABIMBAIOIINX JOKYMEHTOB. JlaHHAs MHpOP-
Marms Obuta BHeceHa B mepuoa 2015-2016 rr., B 2017 r. Havamuck paboThl mo BHecenuio B ET'PH
6omee 230 ThIC. Ta KPBIMCKHX JIECOB.

B agMuHHCTpaTHBHOM OTHOIIECHUH TMHEHHBIH 00BEKT HAXOIUTCSA HA TEPPUTOPHU 3E€TI€HOBCKOTO
CeNIbCKOT0 TmoceneHns baxuuncapaiickoro paiiona, ['omyOHHCKOTO cesbcKoro moceneHus baxuauncapaii-
CKOT0 paiioHa, Topockoro okpyra Snra Pecrybmuku KpbiM, 3a rpaHUIIaMu HaCENEHHBIX MTyHKTOB.

Havasiom Tpacchl ra301poBo/ia sSBISETCS HOAKIIOYEHNE K CYIECTBYIOIEMY T'a301IPOBOY B paii-
one miato Ai-Ilerpu. OT MecTa MOKIIOUSHUS IPOSKTUPYeMasl Tpacca ra3orpoBoia CIEayeT B I0ro-
3amaJJHOM HaIpaBJIeHHH K OKpauHaM I0océnka ropojackoro tuma [ToHM30BKa, mepecekas moa3eMHbIe
U HajJ3eMHBIe KOMMYHHKAallMM U €CTeCTBEHHBIE mperpansl. Ha cBoéM Mapiipyre Tpacca mepecekaer
JIMHUH 371eKTporepenad, kabenb cBa3u. KoHIIOM Tpaccsl MarucTpaabHOTO ra30MpOBOA SIBISIETCS TII0-
[IaJKa ra3opacrpeaenuTensHoi cranmu «Becénoe» [10]. HampaneHune Tpaccsl BBIOpaHO IO KPHTE-
PHSM ONTHMAIIBHOTO MTPOX0XKIECHHS C MAKCHMAJIbHBIM HCIIOJIb30BAHUEM CYIECTBYIOIIEH CETH KOMMY-
HUKaIWi 171 o0caykuBanus. [llnprHa cTpoUTEeTbHOM MOIOCH ISl OJHOTO TPYOOIIPOBOAA JHAMETPOM
oT 426 1o 720 mM npunsTa cormacHo CH 452-73. Pa3Mepsl mosocs! 0TBOa B OTHOLICHUH JIMHEIHOTO
00BEKTa PHUHATHI C YIETOM TOTO, YTO BCE 3aHUS U COOPYKEHHUS PACIIOIarafoTcss Ha MUHUMAJIBHO J10-
MYCTUMBIX PAacCTOSHMAX APYT OT Ipyra ¢ Y4ETOM NMPOXOXKICHUS U MOKIIOYSHUS] HHKEHEPHBIX KOM-
MYHUKaIU{ U yCTpOicTBa OIbE3I0B.

CTpOUTENBCTBO JTMHEHHOTO 00BEKTa IPOXOIUT Yepe3 3eMIIU JIECHOTO (GOoH/a, a UMEHHO I10 Tep-
putopuu Kyiiopimesckoro gecHudecTBa COKOIMHCKOTO Y4aCTKOBOTO JIECHUYECTBA KBapTaloB Ne 62,
63, 64, 66, 85 u CocCHOBOTO y4acTKOBOTO JiecHHUYeCcTBa KBapTainoB Ne 23, 24, 30, 38, 40, 44, 45, 49.
CornacHo TaHHBIM MUHHCTEPCTBA SKOJIOTHH H MPUPOJHBIX pecypcos Pecrmybmmku Kpsim, ygactok
CTPOUTENBCTBA JIMHEHHOTO 00BEKTa TPAaHUIUT C SINTHHCKHM TOPHO-JIECHBIM MPHUPOIHBIM 3aIIOBEIHH-
KOM, pacroJiaraercs B IpOEKTHBIX IPaHHUIIAX €0 OXPAaHHOU 30HBI.

YacTuyHO JieCHbIC y4acTKH B kBapTaie Ne 63 vactu BeizesnoB Ne 1, 2, 4, 24, 25, 27 (o6miei mwio-
maaeio 2,9249 ra) u B kBaprasie Ne 66 yactu BoigenoB Ne 4, 19, 28, 30, 43, 47, 48, 51 (o6we#t momnra-
nbio 1,7834 ra) BXOJAT B COCTaB rOCY/1apCTBEHHOTO MIPUPOIHOTO 3aKa3HuKa Pecriyomnku Kpbim «Aii-
[lerpunckas sitnay.

Taxoke, COrmIacHO JIeCOX03HCTBEHHOTO peryiaMmeHTa KyHOBIIeBCKOTO JIECHUYECTBA, Ha TEPPHUTO-
UM JICCHUYECTBA 3alPEIIeHO pa3MeIIeHNE IMHEHHBIX 00BbEKTOB, 38 HCKIFOYEHHEM JIMHEHHBIX 0OBEKTOB.

VYdactku 1ecHOro GoH/a, epeceKkaeMble IPOSKTUPYEMBIMU 00BEKTaMH MPEICTABICHEI HAa PH-
CyHKe 2.
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CxeMa pacnonoxeHUA 06bekTa «CTPOUTENBLCTEO o goude )
MarucTpa. 0 rasor fAnta-®opoc-CeBacTononb f 24 Y
(y4acTok sinTa-Becenoe)» Ha TeppUTOPUN NecHoro doHAa ‘/23\ )

KyiBbiweBcKoro necHu4ecTsa E {7
a L

biil MPMPONHLIN 38KE3HHK
A Pecny Gnimn Kpein
TpUHCKAA ANE

PucyHok 2 — Y4acTku jlecHOTo (oHza, IIepeceKaeMble IPOSKTHPYEMbBIM JIMHEHHBIM 00BbEKTOM

B memsix pasmemieHus THHEHHOTo 0oObekTa ObLIa YTBEpKIACHA JOKYMEHTAIMS IO IUIAHUPOBKE
TEpPUTOPHH (B COCTaBE MPOEKTa MEXKEBAHUS U INIAHUPOBKH TeppHTOpUN). JlaHHas TOKyMEHTAIUS pa3-
pabaThIBajach B YaCTHOCTH M JUIsl 00pa30BaHMs 3eMeJIbHBIX YUaCTKOB B IEIISIX pa3MEIIeHHUs JIMHEITHOTO
o0bekTa Ha 3eMisix JecHoro ¢onna. MHpopmanus mo oOpa3yeMbIM 3eMeIbHBIM yUacTKaM MPeacTaB-
JIeHa B OCHOBHOI1 yTBEpKIaeéMOH 4acTH NMPOEKTa MeXKeBaHUsI TeppUTOpHUU. OpraHoM MO YTBEPKICHHIO
JIOKYMEHTalu! ABJUI0Ch MUHHMCTEpCTBO 3HepreTHku Poccuiickoit denepannu.

LleneBoe Ha3Ha4YEHHE JIECOB, BUABI Pa3pEIIEHHOTO HCIIOIb30BAHUS JIECHBIX Y9aCTKOB, KOJIHUE-
CTBEHHBIE M KaUECTBEHHbIEC XapaKTEPHUCTHKH JICCHBIX Y9aCTKOB OBLIM COCTaBJICHBI HA OCHOBAHHH JIaH-
HBIX TOCYIAPCTBEHHOTO JIECHOTO PeecTpa U MaTepHaioB JecoycTpoiicTa (Tabm. 1-3). CormacHo cBe-
JCHUSIM, TEPPUTOPHS UCTIPAITNBAEMBIX JIECHBIX YIaCTKOB OTHOCHTCSI K KATETOPHUH 3aMIUTHBIX JIECOB —
LIEHHBIE Jieca, MPOTHBOIPO3HOHHBIE JIeca.

Tabmuua | — PacnpeneneHue 3eMelb

o B Tom uncne

" = JlecHbie 3emMun HenecHbie 3emiu
el

5 S 3aHSTHIE B TOM YHCJIE HE 3aHAThIE

8 < JIECHBIE JI0pOry,
=] JIECHBIMHA TOKPBITHIE JIECHBIMH

o 9 TTUTOMHHUKH, HTOTO NIPOCEKH, | Ipyrue
= HACAKJICHHSI- JIECHBIMH HaCaKIEHUS-
= ITaHTAIA 6oora

MH, BCETO KYJbTypamu MU
23,2454 2,3469 2,3469 — — 2,3469 — 20,8985

Tabmuiua 2 — Buapl 1 00bEMBI HCIOJIB30BAaHHS JIECOB HA IPOSKTHPYEMOM JIECHOM y4acTKe

IleneBoe HazHaueHHE Xo3sicTBO (XBOMHOE, TTnomans, OOBEMBI KCIIONB30BAHMS
JIECOB TBEPJOJIMCTBEHHOE, MATKOJIHCTBEHHbIE) ra JIECOB, T'a
Buj ncnonb3oBaHus J€COB — CTPOUTENBCTBO, PEKOHCTPYKIIHS, IKCILTyaTaIHsl JIMHEHHBIX 00BhEKTOB
3amuTHbIC Jeca \ XBoitHOE 23,2454 \ 23,2454

Ha reppuropuu necHsix kBaptanoB CocHoBoro 1 COKOIMHCKOTO y4aCTKOBBIX JlecHH4ecTB Kyii-
OBIIIEBCKOT0 JIECHUYECTBA HE HIMEETCS yCTaHOBJICHHBIX 00peMEHEHUH, 1 00BEKTHI, He CBA3aHHBIE C CO-
3[JaHHEeM JIECHOU HH(PACTPYKTYpPbI, OTCYTCTBYIOT.
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Kpome 3TOro, CTpOMTENsCTBO JTMHEHHOTO 0OBEKTa IUIAHUPYETCS OCYIIECTBIATh B TPaHHULIAX
«30HBI ¢ 0c000H apXUTEKTYPHO-IIITAHUPOBOYHOI OpraHu3aluell TeppUTOPHU» Ha TEPPUTOPUH yCTa-
HOBJICHHBIX T'PaHUIl MyHUIUIAIbHOTO oOpa3oBanus «l opozackoil okpyr Snta PecnyOmukxu Kpbimy.
Brieykazannas 3oHa BHeceHa B EI'PH u umeer npucBoenHslit yuérasiii Homep 90.25.2.91.

TaGJmua 3 — CpeZ[HI/Ie TaKCAITMOHHBIC ITOKA3aTCIINn HaCa)KI[CHI/[ﬁ IIPOCKTHUPYEMOT'O JIECHOT'O YJacTKa

§
o o = =
8 % o 5] % s 2 % 5 E g CpenHuii 3amac JApeBECHHBI, M>/Ta
s2g | 333 cE | Bl g ¢
S5 | 3¢ St |2 & 2
T 8, T cpenHe- npucre- clienbie U
B BO3pACTHbIC | BaIOIIHE MepecTONHbIC
3aIyTHBIE — CKaJia
3anmTHbIE — stiia
3amuTHbIC — ra3onpoBoJx
3aimrHeIe Xgoitnoe, Co 10Co 53 5a | 0,7 35
3aimTHbIC — stida
3alurHbIe Xgoitnoe, Co 10Co 53 5a | 0,6 30
3aIyTHBIE XBoliHOE 9ColCkp 54 5a | 0,7 35
3anmTHbIE Xsoiinoe, Co 10Co 52 | S5a | 0,6 30

CornacHo ct. 3 3akona Peciyomuku Kpemv ot 07.07.2017 Ne 409-3PK/2017 «O6 ocobeHHOCTSX
co3nanusa B Pecyommke KpbiM 30H ¢ 00001 apXUTEKTypHO-TIIAHUPOBOYHOI OpraHU3aluei TeppuTo-
pumn» (ajee Mo TEKCTy — HACTOAMMN 3aKOH), O YTBEPXKAEHHS NPaBUI 3€MIIENOJL30BAHUS U 3a-
CTPOWKH B OTHOIICHHH TEPPUTOPHIA, BKIIFOUEHHBIX B TPAHUIIBI aPXUTEKTYPHO-TUIAHUPOBOYHOMN 30HEI,
CoBeT MUHUCTPOB PecryOmuky KpbIM WM YIOTHOMOYCHHBIH MM HCIIOJHUTEIBHBIA OpraH rocyaap-
CTBeHHOU BiacTH Pecry6imnku KpbIM 0CyIIeCTBIISCT MOJTHOMOYHS B TPAHUIIAX TaHHO 30HBI, 8 UMCHHO
COTJIACOBBIBACT CXEMY PACIOJIOKEHHUS 3eMENBHOTO yJacTKa Ha KaJaCcTPOBOM ILIaHE TEPPHUTOPHH [7].
OmHaKO B COOTBETCTBHH CO CT. 4 HACTOALIETO 3aKOHA Pa3pemacTcsl CTPOUTENBCTBO 00BEKTOB Kallu-
TaJIbHOTO CTPOUTENHCTBA M Pa3MEUICHHE WHBIX OOBEKTOB, HMEIOIIUX 0C000€ COLUATIbHOE 3HAUCHHUE
s Pecrry6muku Kpeim.

JluHelHbI 00BEKT MMEET CTPATETHUECKYI0 BaKHOCTh Al TeppuTopuu PecmyOmuku KpbiM,
B CBSI3H C TeM, UTO BKIFOYEH B ['ocynapcTBennyro nporpammy Pecriyomuku Kpeim «I"a3udukarus Hace-
JICHHBIX MyHKTOB Pecnyomuku Kpeimy, yTBepikaéHHON TocTaHoBIeHHeM CoBeTa MUHUCTPOB Pecy6-
sku Kpeim Ne 658 ot 05.12.2017 [8]. CTpouTenbCTBO JIMHEHHOTO 00BEKTa HAIIPABIEHO Ha TOBBIIE-
HHUE 00eCIIEYeHHOCTH MPUPOTHBIM Ta30M TOPOACKOTO OKpyTra SINTH M MpHiIeralonux Herasuguimpo-
BaHHBIX HACENIEHHBIX ITYHKTOB.

CrnenoBaTenbHO, B CBSI3H C BBIIICYKA3aHHBIM, Pa3MEIeHNE TMHEHHOTO 00BEKTa SIBISIETCS COTIa-
COBaHHBIM TpaBUTENbCTBOM PecnyOmuku KpbiM, u paboThl, cB3aHHBIE ¢ pa3pabOTKOil U coriacoBa-
HHEM CXEMBbI PACTIOJIOKEHHUS 36METBHOTO YUacTKa Ha KaJlaCTPOBOM IUIAHE TEPPUTOPHUH, HE TPEOYIOTCS.

3areM ObLIM MOATOTOBJICHBI MEXKEBBIC IUIAHBI B CBA3H C 0OpPa30BaHHEM 3EMEbHBIX y4acTKOB
Ha 3eMJISIX JIECHOTO (oHa. B pe3ysbTaTe BHIMOTHEHUS KaIaCTPOBBIX PaOOT ObLIM BHECECHBI CBEICHHUS
o necHbIx ydactkax B EI'PH (puc. 3—5) ¢ BUIOM pa3peniéHHOro NCrob30BaHus: CTPOUTEIBCTBO, pe-
KOHCTPYKIHS, SKCIUTyaTallks THHEUHBIX 00BEKTOB, 8 UMCHHO:

e 90:00:000000:1202, agpec: Kyiiobimerckoe jgecHHuecTBO, COCHOBOE y4aCTKOBOE JICCHHYE-
cTBO, KBapTan 24 Beiaensl 9, 36, yactu BoienoB 7, 8, 18, 22, 23,24, 26, 32, ksapran 23, Boiaen 14,
yacTH BBIIENOB 3, 9, 10, 12, 13, xBapran 30 Beimensr 12, 29, 30, vactu BeIAENOB 5, 7, 8, 9, 10, 13, 16,
21, 24, 26, xBaptan 38, Bbiien 24, yactu BbienoB 12, 14, 23, ksapran 40 Beigens! 19, 49, 50, gactu
BbIenoB 1, 5, 6,7, 12, 16, 23, 25, 26, 29, 31, xBaptan 44, Beiaen 39, yactu Boigenos 11, 15, 20, 22, 25,
26, kpapTai 45, Beigen 24, yactu Beienos 14, 21, 22, momans 232 453 m?%;

e 90:00:000000:1203, anpec: Pecnybnuka Kpsivm, baxuuncapaiickuii p-H, KyiiOsImesckoe jec-
HU4ecTBO, COKOJMHCKOE YYaCTKOBOE JIECHHUYECTBO, KBapTal 63, yacTu BeinenoB 1, 2, 4, 24, 25, 27,
kBaptan 64, yactu BbienoB 1, 4, 27, 33, 34, 40, kBapran 64, yactb Bbaena 49, kBapran 66 4actb
BbIENa 4; uiomans 69 924 m2;

e 90:00:000000:1204, anpec: Pecnydnuka Kpsim, baxuucapaiickuii p-H, KyiiOsImesckoe jec-
H14YecTBO, COKOJIMHCKOE Y4acTKOBOE JIECHUUECTBO, KBapTal 66 4acTH, BblIenos 4, 19, 28, 30, 43, 47,
48, 51, kBapran 85 yacTu, BbAENoB 33, 44; nnomans 34 630 Mm%

e 90:00:000000:1205, anpec: Pecnyommka Kpeim, baxuucapaiickuit p-H, KyiiOsImesckoe jec-
H14yecTBO, COCHOBOE Y4acTKOBOE JIECCHUUECTBO, kBapTan 49, Beiaens! 15, 37, 38, gacts Beigenos 10,
11,26, 31, 32, 35; momans 21 134 M2
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Taxxe B LEMsIX COMOCTABUMOCTH JIOCTOBEPHOCTH MH(OpPMAIMH, Kacalolelcs 3eMeNnb JECHOTO
(oHa, TOMUMO BbIIIEyKa3aHHBIX PabOT, ObUTH UCIONB30BaHbI CIIEAYIOIINE CIOCOObI:

®  aHAJM3 U IPHBSA3KA UMEIONIUXCS CITyTHUKOBBIX KOCMOCHHMKOB 1 KapTOTpadHYecKUX MaTe-
pHAaIIOoB;

®  HCIIOJIb30BaHUE TEXHUIECKUX OTYETOB IO pe3yIbTaTaM HH)XEHEPHO-3KOJIOTNIECKUX H3bICKa-
HUH U151 TOATOTOBKU MPOEKTHOM TOKYMEHTALIUH;

e cbOop, oOpaboTKa 1 aHANIN3 OIMYOINKOBAaHHBIX M (POHIOBEIX MAaTEPHAIOB M JAHHEIX O COCTOSI-
HUU NPUPOAHOH CpENbI;

e 00paboTka pe3yabTaToOB PEKOTHOCIIMPOBOYHBIX 00CIIEIOBAHMH ISl MOTYYEHUS] KaueCTBEH-
HBIX, KOJNMYCCTBEHHBIX IIOKa3aTelell W XapaKTEePUCTHKH COCTOSIHHUS HSKOJOTHYECKOH OOCTaHOBKH,
a TaKKe KOMIUIEKCHOH JTaHAa(THOH XapaKTepPUCTHKH TEPPUTOPHH.

I Yuacru 90:00:000000:1203 Q

3emensHsiii ywacTox 90:00:000000:1203

CTPOMTENLCTEG, PRROHCTPYKLIAR, SHCAYSTALMS MMHelHbIX 06bEHTOB

Undopmaupn Yenyrm

O6exT HegBmHKUMOCTH
3emensHuii yuacTok
50:00:000000:1203
50:00:000000

Pecny6rvika Kpoim, p-n. Baxacapaickmii

69924 k8. M
VurenHoi
3emm necroro dowaa

CTPOHTENLETES, PEKOHCTPYKINA,
aKcnAYaTauA NMHeliHbix 0BberTos

COBCTBEHHOCTS MYB/MUHO-NPaz0RSIX
oBpazosariii

9561993,02 py6.

01.01.2022

28.12.2022

01.01.2023

Pucynox 3 — 3emenbHBIH ydacTok ¢ kagacTpoBeiM HoMepom 90:00:000000:1203

I Yuactsn 90:00:000000:1204 Q

i yuacrok 1204

o 1420

CTPOMTENLCTE, PEKOHCTPYHLIR, KCTUNYATALUA MMHERHbIX OGLEKTOR

Mndopmaums Yonyru
OBbEKT HEABMHMMOCTH
Bug, 3emencHoilt yuacTok

90:00:000000:1204

50:00:000000

azpec PecnyBnuka Kpsim, p-+. Baxuvcapaiickuii

34630 ks. m
Vurenusiii
3emaut neckoro donaa

CTpouTenscTso, pekoHCTpYKLMs,
3KENAYATALUA NMHEHHbIX 0BBEKTOR

CoBcrsenHocTs nybavmmo-npasossix
obpazosanHii

4735 599,02 py6.

01.01.2022

28.12.2022

01.01.2023 0.3um

Pucynok 4 — 3eMenbHbIi y4acToK ¢ KagacTpoBeiM HoMepoM 90:00:000000:1204
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I Yuaeruu 90:00:000000:1208 Q

3emensHeIii y4acToK 90:00:000000:1205

CTDOMTENCTED, DEKOHCTRYKLIA, KCNYaTaLNR AHediHoix 06bexTos

Mndopmayus
OBvext HepsumMMOETH

3emensHsiii yuacTok

PecryBavxa Kpoim, p-w. Baxancapaiicrmii
ouyags yromenna 21134 ke M

YuTeHHsIn

3eman neckoro dowas

CTPOMTEABCTBO, PerOKCTRY LA,
SxcnyaTaunR AuneiHoi obbeKTos

CobeTeenmocTs nyBnuumo-npasosbix
obpasosanmii

anzcToosas coamocTs: 2 890 041,86 pyb.

""" 01.01.2022

28.12.2022

01.01.2023

03um

Pucynok 5 — 3emenbHBII y9acToK ¢ kagacTpoBeIM HomepoM 90:00:000000:1205

3aka04eHue

TloaBoxs uTory BhIIECKa3aHHOMY, HEOOXOIUMO BBIAEIUTD, YTO TPEOOBAHUS 3€MENBFHOTO U JeC-
HOTO 3aKOHOJATeIbCTBA B YACTH BBIAENICHNUS JIECHBIX YUaCTKOB IO/ CTPOUTEIHCTBO IMHEHHBIX 00BEK-
TOBHUMEIOT pa3ianuHble Moandukanuu. Ha mpumepe 3akoHomaTenscTBa Pecry6miku Kpsim 6611w ipu-
BeJ/ICHbI OTIINYUTENbHBIE OCOOEHHOCTH 00pa30BaHUs JIECHBIX YYaCTKOB [UISl CTPOUTENBCTBA JIMHEHHBIX
00BEKTOB, IMEIOIINX CYIIECTBEHHYIO 3HAYMMOCTB ISl HaceeHus. JlaHHas crienu(pUIHOCTh YIpoIaeT
o0Opa3oBaHue U BHECEHHUIT CBeJIeHMIT 0 JlecHbIX yuacTkaxB EI'PH.
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Annomayus. O6GbEKTOM HCCIIEIOBAHUS SBISCTCA ABYX(a3Has CHCTEMa, COCTOSIIAS U3 KAIUIA BOJbI, OKPY-
KEHHOI IMdIeKTPUKOM. [IpMepoM MOKET CIIyKHUTh a3p030J1b, BOSHUKAOLIAS HaJl IOBEPXHOCTHIO OKeaHa. Bozaei-
CTBHE CHIIBHOTO JIEKTPUYECKOT0 OJISI IPHBOAUT K BOSHUKHOBEHHUIO IUCCOLMANMOHHO-PEKOMOMHAIIOHHEIX 3apsi-
KEHHBIX CIIOEB, a TAKXKE K JIEKTPOTrHAPOJIHHAMHYECKOMY TE€UEHHIO, BIIHSHUE KOTOPOTO U3Y4EHO IPU Pa3IHIHOU
MOABMKHOCTU MOHOB B YCIOBHAX HEJOCTATOYHOM NPOBOIMMOCTH HCIOJIb3yeMOH >kuAKOCTH. [lokasaHo, 4To pe-
3yJBTaTHI 3aBUCAT OT 3HAYEHHSI 0€3pa3MepHOro apaMeTpa, ONpeeIIIONIEro CTPYKTYPY pacpeeIeHuUs IPOCTPaH-
CTBEHHOro 3apsina. Kamst Boabl 3apspkaercs, U Ha e€ ABUJKGHHE BIMACT JOIOIHUTENIbHAs dJIEKTpHUEcKas CUIIa,
pu4éM aHAJIOrUYHBIH 3P(HEKT MPOsBILETCS U B CIydac IBYX Kareib, HAXOIAIIMXCS Ha HEOONIBIIIOM PacCTOSHUI
JIPYT OT ApyTa.

Kniouegvie cnosa: nuccoUaniOHHO-PEKOMOMHALMOHHbIE 3apsDKEHHBIE CIIOU, MaTeMaTHYECKOe MOJEIUPO-
BaHUe, ByX(a3Hasi KUAKOCTb, a3PO307Ib, KA1 BOABI
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NUMERICAL MODELING OF THE REGULARITIES OF MOTION
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Abstract. The object of study is a two-phase system consisting of a drop of water surrounded by a dielectric.
Aerosol that occurs over the surface of the ocean is an example. The action of a strong electric field leads to the
appearance of dissociation-recombination charged layers, as well as to an electrohydrodynamic flow, the effect of
which was studied at different ion mobilities under conditions of insufficient conductivity of the liquid used. Results
depend on the value of the dimensionless parameter that determines structure of space charge distribution. A drop
of water is charged, and its movement is affected by an additional electric force, and a similar effect occurs in the
case of two drops located at a short distance from each other.
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OIHHMM N3 OCHOBHBIX HCTOYHHKOB a3p030Jei B aTMocdepe SIBIIETCS HCIapeHHe ¢ IIOBEPXHOCTH
oKeaHa. A3pO30/IbHbIE YaCTHIBI MOTYT HAaXOMUTHCS B HECKOIBKMX COCTOSHHAX: TBEpJIas OCHOBA
U3 MOPCKHX COJIeH ¢ aacopOHpOBaHHBIMU MOJIEKYJIaMU BOJBI, TBEPABIE YACTHIBI C MOKPHITHEM
U3 BOJHO-COJIEBOTO PAacTBOpPAa, MHKPOKAIUIM BOJHO-COJEBOTO PAcTBOPA Pa3IMYHON KOHIEHTPAIUU
[1; 2]. YacTp adpo30JbHBIX YacTUI] 00Opa3zyeTcs B pe3yibTaTe «B3pHIBAHUS) ITy3BIPHKOB BO3IyXa,
IPU 3TOM HX KOJHYECTBO SKCIOHEHIMAIBHO 3aBHUCUT OT ckopoctd Berpa [3]. Ilpm cmabom Betpe
(meHsbIIe 5 M/C) I3MEHEHHE KOJIMYECTBA YaCTHI] MOXKET OBITh BRI3BAHO JPYTHMMH TUIIAMH BO3ACHCTBHH.

B ciydae Bo3nelcTBUS Ha Kl CHIIBHO AIIEKTPOMArHUTHOTO TIOJIS IIpoGJieMa MOKET OBITh pac-
CMOTpeHa Kak 3ajayda sj1eKTporuapoauaamMuky (D1 /1).

TpaguronHas nmocranoBka 3agaun O /] moapasymeBaeT, 94To 3apsaKa 00bEMOB KUIKOCTH MTPO-
HCXOMUT 3a CYET Mpolecca TaK HA3bIBAGMOI MHXKEKIUH WM 13-3a JUcOanaHca MEXAy HpoleccaMu
nIUcconranyy u pekomOuHanuu [4]. HoBble rccnenoBanus cBs3aHbl ¢ BOSHUKHOBeHHEM DI/l TeueHuH,
BBI3BAHHBIX TUCCONMAIIMOHHBIM MEXaHU3MOM 3apsaoodpa3oBanus [5—7]. [logoOHbIe TeUueHHST UMEIOT
MECTO U B ABYX(a3HBIX )KUAKOCTIX. XOPOIIO H3BECTHRIMU IPUMEpPaMU SIBIISIOTCS KalelbHas IeKTPO-
nedopMarys MM SJIEeKTPOKOAJICCICHITHS.

Bynem paccMaTpuBaTh OKpy)KEHHE KaIUIM KaK CIa0OIPOBOISIIYIO CPEy, a He KaK WAealIbHBIN
JraeKTpuK. O0s3aTeNbHBIM YCIOBHEM 11t MojenupoBanust D'/ TedeHHi sBIseTCs] paBeHCTBO II0-
JBIDKHOCTEH HOHOB. OTHAKO MIPOTUBOIIOJIOKHO 3apsDKEHHBIE HOHBI B CPEJe MOTYT HMETh Pa3HBIE 3Ha-
YEeHUS TIOABIKHOCTH.

Leapio Mceaef0BaHUsl SBISUIOCH M3YUCHHE BIMSHMS PA3IMYHBIX 3HAUCHUI IMOJBHKHOCTU
HOHOB Ha Iporecc Je(opMaIuy KaIuii, B TOM YHCIIe Ha e€ 3apsaaKy U JBIKCHHE.

Maremarnyeckas Moze/b

HeGonpmas kamist Bogsl MOMeNIeHa B LEHTp SYSHKH, MEXTy ABYMs INIOCKUMH BBICOKOBOJIBT-
HBIMU JekTpoaamu. OcraiabHONH 00BEM 3aloiiHeH cIabonpoBosIIei KUAKOCThI0. CxeMa MoJenn
HpeJCTaBlIeHa Ha PUCYHKeE 1.

10 mm
MoNORMTENBHBIA 3NEKTPOS,
WA A AR A A e e e
CHMMEL!) V=1, u, =0
TpWA I
Qil
E=0. E=0[|,
u=0 ; ( }jr.z =0 5
Jon= Jin=015
joy=0 - Fo J-n=
const
I —
N V=0 u,=0

S
OTpuuaTenbHbIi 3NeKTpoLg,
Pucynok 1 — Cxema uiCIEHHOr0 MaTeMaTH4eCKOr0 MOAEIUPOBAHHS

CBoOHCTBA JKHIKOCTH aHAIOTHYHBI CBOMCTBAM OJMBKOBOTO Macna. JKHIKOCTH He CMEIINBAIOTCS
U IEUCTBHUE CHIIBI TSDKECTH He YIUThIBaeTCst. TakiuM 00pa3oM, Bce JBIKEHHS BBI3BIBAIOTCS ACHCTBHEM
3NIEKTPUIECKOTO MOJIS. DJIEKTPOIPOBOIHOCTh BOJIBI HACTOJBKO BBICOKA, UTO TIOBEPXHOCTH paszena
IBYX (ha3 MOXKHO pacCMaTpUBATh KaK SKBUIIOTCHIIHAIBHYIO ITOBEPXHOCTH. HopMmais k rpanume pasaena
SIBJIITCS] BHEIITHEH 110 OTHOLIEHHIO K 00BhEMY Maca.

B pacuére maremaTuueckod MOIENM HCHONB30Bajcad makeT nporpamm “COMSOL
Multiphysics®”, ocHOBaHHBIIT Ha METOJIe KOHEUHBIX 3JIEMEHTOB JUIsl penienus cuctemsl D' /] ypaBHe-
HUH ISl ©30TEPMUYECKUX HECHKUMACMBIX JKHJKUX TUAIIEKTPUKOB [6]:

div(E) = L. (1)

)
£gg

+div(y) = Wy — apnyn_, 2)

ony
at
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paa—f+ p@, V= —Vp+V -n(Vi +ViT) +qE, 3)

div(@) = 0. 4)

[lepeHoc HOHOB Yepe3 cnaboMPOBOISIIYIO )KUAKOCTh PACCUNTHIBACTCS MTPU TIOMOIIN YPaBHCHUI

Hepucra — [Tnanka (2). YpasaeHus 3 u 4 npuMeHSIOTCS Kak IS BOABL, Tak 1 1utd macia [10]. Cucrema
ypaBHEHUI IOMOHEHA CICAYIOUIMMH BBIPAKSHUSIMU:

E=-wv, (6))

Jr = 4nybE —d, Vny +n,d, (6)
q=e(n,—n), N

dy = %bf (®)

Wy = 03/e(by + b_)eg,, ©
ar =e(by +b_)/egq . (10)

3neck E — HanpspKEHHOCTB IEKTPHYECKOTO OIS

¢ — TUIOTHOCTH 00BEMHOTO 3aps/a;

€ — OTHOCHTEIbHASI AJIEKTPUIECKasl IIPOHUI[AEMOCTh XKHUAKOTO AUIEKTPHKA;

£0 — AMDJIEKTPUUECKas IPOHUIIAEMOCTh BaKyyMa (QJIEKTpHYecKast IOCTOSHHas ),

V — snexTpudeckuil moTeHIHA;

1 — KOHIEHTpaNus HOHOB;

J — IUIOTHOCTH IIOTOKA HOHOB;

b — TOABMKHOCTH HOHOB;

d — xo3ppunuent uppysuu;

U — CKOPOCTB JKHJKOCTH;

p — IaBJeHHE,

e — 3JIEMEHTapHBII IIEKTPUIECKHUH 3apsiy;

p — MaccoBasi INIOTHOCTE;

1 — IUHAMHIYECKast BA3KOCTB;

To — Temmneparypa;

ks — mocTosiHHas BospimMaHa;

G0 — HH3KOBOJIBTHASI ITPOBOIUMOCTE;

Wo — MHTEHCUBHOCTB JICCOIHAINY;

Or — KO3 PHIIUCHT;

t — BpewMsl.

[pennonaraercs, 4TO MOHBI SBISIOTCS OJHOBAJIEHTHHIMU U UMEIOT paBHBIE 3Ha4YeHUs K0d(hu-
nueHToB quddy3uu (d+= d-= d).

MopenupoBaHre MHOTO(A3HOW Cpelbl IPOBOAUTCS Ha OCHOBE MPOU3BONIBHOTO JlarpamkeBo-
Oiineposa moaxona [11; 12]. B atoM moaxozae rpaHuiia Mexay IByMs Gpa3aMu IPECTABISETCS B BHIIE
JIMHUH TE€OMETPHH, KOTOpast Ha MPOTSHKEHHH BCETO Pacuéra IBUTACTCSI B COOTBETCTBHH C PACCUHUTAH-
HBIM 3HaY€HHUEM CKOPOCTH:

Uwater = Uoil = uboundary'
[Homumo naBneHus Ha MHTEpGEiic AEHCTBYIOT ABE CHIIBIL: IEKTpUYecKas KyJIOHOBCKas cuia (Fe)
U CUJIa TIOBEPXHOCTHOTO HaTsKEeHUs (Fgr):
Fgr = 2YH, (11)
1
Fo =&k, (12)
rae y — 370 K03 HUIMEHT MeK(Da3HOTO HATSIKCHHUS
H — cpeaHsas KpUBU3HA,
Ey — 9TO HOpMaJIbHasi KOMIIOHEHTA HAMPSHKEHHOCTH 3JIEKTPUYESCKOTO MOJIst Ha HHTepdetice.
I'pannvHBIC yCTIOBUS Ha TPaHUIIE pa3ziena OBYX (a3 ormpeaeseHbl B MOJABHKHONW CHCTEME KOOp-

JIMHAT, ¥ OHH COBIIAJIAIOT C TPAHMYHBIMH YCIOBHSMH Ha 3JIEKTPOJIax, /i€ CKOPOCTh JKHIKOCTH PaBHA
HYITIO!

jon = [+n+b+EN —dvn,,ETMN (13)

0,ENN

, 0,ETN
J_N=[ (14)

—n_b_Ex—dVn_ENN
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Jj+N M j_x MOTYT OBITH HHTEPIIPETHPOBAHbI KaK IOTOKK 4epe3 rpaHuily. COOTBETCTBYIOIIHE yCIOBHS
HAa3bIBAIOTCS YCIOBHMSAMHU THOenu 3apsina. Eciu MOTOKM 4epes3 rpaHUIly pa3sIM4HbI, TO Kamii Oyner
HaKarmuBaTh 3apsaa Q, KOTOPHIH MOKET OBITh ONIPEeNEH CIEAYIOIUM 00pa3oM:

dQ/dt = $e(jyn = j-n)dS, (15)
T/ie HHTETPUPOBaHKE IIPOBOIUTCS MO BCEH MOBEPXHOCTH Karuii. Bo3Hukaronmii 3apsy epepacupene-
JISIETCS TI0 IOBEPXHOCTH KaIlIM TAaKMM 00pa3oM, YTOOBI BHIIOJHSIIOCH YCIIOBHE SKBUIIOTEHIUATIBHOCTH
Karuim.
TokonpoxoskaeHne CKBO3b CIa0OIPOBOISIIYIO )KUIKOCT 3aBHCUT KaK OT CBOWCTB JKHAKOCTH,
TaK U OT KOH(PUIypaluK 3JIEKTPOIOB. B ciiydae 0JHOPOJHBIX HIIH CIa00HEOJHOPOIHBIX pacnpeerne-
HHIT 3JIEKTPUYECKOTO TOJIsI OKa3bIBACTCS, YTO €CTh JIMIIb OJMH KIIOUCBOW Oe3pa3MepHbIil mapameTp,
KOTOPBIN OmpenenseT CTpyKTypy oOwbémHoro 3apsma [5; 13; 14]. B nannoli pabore mcmoib3yercs
TOT K€ CaMblii TapaMeTp C TOYHOCTBIO IO MONPABKH Ha Pa3iInYHbIe 3HAUCHHS TTOJBUKHOCTHU TOJIOKHU-
TENBHBIX U OTPUIATEIHHBIX HOHOB — HCIIOJIB3YeTCs OOoJbIIee U3 ABYX 3HAYCHHH ITOIBIKHOCTH.

«_  0gl?
p*= b+V0££0’ (16)
b_=b,/k (17)

rae b, = 1072 M2 /(B * ¢) ¥ CYMTACTCS IIOCTOSTHHOM;
Vo = 9 kB — HamnpspKeHue;
L — 3TO MEX3JICKTPOHOE PACCTOSHHUE;
k — oToOpaxkaeT aCHMMETPHIO B 3HAYCHUSX ITOJABUKHOCTH HOHOB.
Paznnunble 3HaYeHHs Ge3pa3MepHOro mapamerpa P* JOCTUTalIMCh 3a CYET BAapbUPOBAHHS IIPOBO-
JUMOCTH Macya:

0 =2,5-10%-2,5-10"° Cm/m.

Ta6smna 1 — CBoiicTBa paboumx KHIKOCTEH

CBOKCTBO 3HaueHue
£ 2,85

Doil 910 kg/m’

)4 16-1073 N/m
Noil 0.065 Pa's

d 2,5-10" m%s
pwater 998 kg/m3
Nwater 0,001 Pa-s

Pe3yabTaThl M MX 00Cy:K1eHHe

Ipy npMIIOKEHUN SIEKTPUUYECKOTO OIS M3-3a 00Jiee BBICOKOM 3JIEKTPONPOBOJHOCTH BOJIbI,
[0 CPABHEHMIO C MAcCJIOM, HJIEKTPUUECKOE II0JIe BBITAIKUBACTCA U3 KAIUIM, U Ha FpaHMLE pa3jesna UH-
JIyLHpYyeTcs MOBEPXHOCTHBIHN 3apsil. BepXHsis MoI0BHHA KAl 3apsKaeTcsi OTPHIATENBHO (B COOTBET-
CTBUH C TIOJISIPHOCTBIO 3JIEKTPOIOB, TIOKa3aHHOW Ha puc. 1), a HIDKHAS — MoJoxuTensHo. Ha stor
3aps] ISHCTBYET MEKTPUIECKOE TI0JIE, IO/ ero AHCTBHEM KaIUlsl BBITATUBACTCS BIOJIb HAIIPABICHUS
HOJISL ¥ TIPOMCXOTHUT MEKTPOAehOpManis.

B ciiyyae paBHBIX 3HaUCHUI MOABKHOCTEN HOHOB (k = 1) 3apspKEHHBIE CIIOM BO3HUKAIOT BOJIM3H
IpaHMIIBI pa3/iena Kanelb U IOBEPXHOCTEH 3JIeKTPOI0B. YKa3aHHbIE 3apsyKEHHBIE CIIOM BIUSIOT Ha CTe-
HeHb eopMaliy Karlid, a TAKKe Ha BBIPAKEHHOCTH €€ TeUeHUs BOJIN3YM IPAaHHMIIBI Kaluli. DTO Mpo-
HCXOJHT 32 CYET BO3HUKHOBEHUs DI [l TeueHuit TucconnanoHHoro Tuma. JlaHHbli mporece moapooHo
M3yYeH U OTHCaH B pab0oTax COBPEMEHHBIX aBTOPOB [5], KOTOpPBIE JOKA3alIH, YTO KAl OCTaéTCs B IIeH-
Tpe MeX(a3HOTO IIPOCTPAHCTBA.

Ha pucynke 2 mpezacraBieHa BpeMeHHAs 3aBHCHMOCTb BEPTHKAIFHOTO CMEIIECHHS [IEHTpa Mace
Kar (Zc (¢)) At pa3nu4HBIX cirydaeB. [ paduk mo3BoiseT mpoaHaIn3upoBaTh, CTPEMHTCS JIH KarlIs
IBUraThes K anektpony (Ze (f) # 0) winm ocTaércst B LIEHTPE MEXDICKTPOJHOTO IMPOMEXKYTKa
(Z: (¥) = 0). Korza moaBmXHOCTh HOHOB paBHa (k = 1), Z. He IBIKETCS.

HeGomnbiioe 3HaueHHE CMEICHUs KallJIi He MOXKET OBITh OOBSICHEHO C TOUYKHU 3PEHHUS JeUCTBYIO-
IUX CHJI, @ SIBJIIETCS UCKITFOUUTENbHO YUCICHHON OIMOKOM, KOTOpas MPOSIBISETCS B CMELICHNUH KTl
U3 TIOJI0XKEHHUS] HEYCTOHYHBOTO PAaBHOBECHSI.

Curyanus pe3ko MeHseTcs B CiTydae 3HaUMMOTO Pa3INdus NoABIKHOCTeH HoHOB (k = 10). ITep-
BOHAUAJILHO KaIuIs 3ekTporeiTpanbaa (O = 0). biarogaps 3ToMy 006CTOsTENBCTBY, HAa TPAHUILY KaIlIn
MOMAIaeT Pa3HOEe KOJIMYECTBO MOJOKUTENBHBIX U OTPHIATENHHBIX HOHOB, YTO NMPUBOAUT K HEHYIIe-
BOMY IIOJTHOMY 3JIEKTPUYECKOMY TOKY, U KaIljisl HaKarjauBaeT JONOIHUTEIbHbIN 3aps.

3aBHCHMMOCTh 3apsifia Kaluld OT BpeMeHH. Pa3nnuHble 3Ha4YeHus Oe3pa3MepHoro mapamerpa P*
IIOKa3aHbI HAa PUCYHKeE 3.
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/

P'=1, k=10
P'=10,k=10
P=100, k=10
P’=1000, £ =10
il AW
- === P10, k=
= === p'=100, k=1
- = = = p'=1000, k=1

10 15 20
Bpema (c)

PucyHOK 2 — 3aBHCHMOCTb BEPTHKAILHOI'O CMEIEHHsI IEHTPa Macc KaIlIH,
OT BPEMEHH [Is1 Pa3INYHbIX 3HaUeHHU Ge3pa3mepHoro mapamerpa P* =1, 10, 100, 1000 u k=1, 10

P'=1.k=10
P10,k =10

P'=100, k=10
P'=1000. k <10

0 2 4 6 8 10
Bpemsa (c)

PucyHok 3 — 3aBHCHMOCTB H30BITOYHOTO 3apsia KaIlld OT BPEMEHH
UL pa3IMYHBIX 3HAUeHUH 6e3pasMepHoro napamerpa P* =1, 10, 100, 1000 u £ = 10

Uem Oosplire 3HaYeHHe P*, TeM CHJIbHEE BIMSHUE NPUTPAHUYHBIX 3apsHKEHHBIX CIOEB H, Kak
ClIeZICTBUE, BBILIE 3aps) Kard. Ha monoxuTensHO 3apspkEHHYIO Kalullo JeHCTBYET 3JIeKTpuyecKas
CHJIa, KOTOpas 3aCTaBIsieT e€ IBUTAaThCs BHU3, K OTPULATEIIEHOMY JIEKTPOAY. 3aBUCUMOCTh BEJTMYHHBI
BEPTUKAIBHOTO CMeIlleHUs Z. () ToKa3aHa Ha PUCYHKE 2.

Jns pa3HBIX 3HaueHHH mapamerpa P*: dem Oosplie 3HaueHHe P*, TeM ObIcTpee cMemaercs
Karuwst, T. K. 3apsi Ans OombIneit P* BEIIIE, TOT/A KaK SJIEKTPHIECKast CHIIa IIPOIOPIIMOHANBHA 3apsIy.

3aBHCUMOCTSH 3apsa OT BPEMEHH, KOTOpas IMOICTaBIICHA Ha PUCYHKE 3, MOXKHO OOBSICHUTH CJe-
nyronmM oOpa3oM. Kak ObUTo OmMcaHO BBINIE, KAaruid BeAET cedsi Kak AIEKTPOIPOBOAAIIAs cdepa
B 2JIEKTPHUYECKOM I10JI€, OJIe BHYTPH KaIllId OTCYTCTBYET, a 3apsi/l iepepacipeeseTcs 1Mo IOBEpXHO-
CTH KaIUTU TaK, 4TO TOJIOXKUTENIBHBIH 3apsiy coOupaeTcs B €€ HIDKHEI OJIOBHHE, a OTPULATENbHBIH —
B BepXHeii yacTh. B 9ToM cityyae Bo3HHKaeT Ae(UIIUT HOHOB C TEM K€ 3apsI0M, YTO U Ha TOBEPXHOCTH
KaIlIi, YTO NMPHUBOJMUT K BOSHUKHOBEHMIO IIPOCTPAHCTBEHHOTO 3apsiaa. O0BbEM BOINM3M HIKHEH IOJI0-
BUHBI KallsId CTQHOBHUTCS OTPHULATENBHO 3apsHKEHHBIM (T. €. BO3HHMKAeT AC(QHIMT IOJIOKUTEITbHBIX
HOHOB), 2 00bEM BONM3U BEPXHEH IMOJOBUHBI CTAHOBHUTCS TIOJIOKUTENBHO 3apspkEHHBIM. Korma karuis
HaYMHAET ABUTATHCS BHU3, IUTOIAb OTPHIATEILHOTO 00BEMHOTO 3apsiia, OKPY KAIOIIETo KAIUTio, YBe-
mmamBaercs (puc. 4) u, TakuM 00pa3oM, IUIOMAAs MOBEPXHOCTH KaIlTM, HAa KOTOPOI MOTYT pasps-
KATHCS TTOJIOKUTENbHBIE HOHBI, YMEHBIIIACTCSI.

B KOHEYHOM UTOre MOTOKH IMOJIOKUTEIBHBIX U OTPHULATEIIBHBIX NOHOB BBIPABHUBAIKOTCA U 3apsa
KaIlIM TIePecTaeT HaKarInBaThCs.

Bansinue HaKoIJIeHUsI 3apsiia Ha COTMKeHNe KaTlJIn

Janee paccMaTpuBaeTCs BIMSHHUE 3apsJIKH KAIUIM HA MPOLECC IEKTPOKOATECHCHIUH (TOYHEe,
Ha TIpoIiecC CONIDKEHNS Karelb, IPEANIecTBYIOMUi caMoii koaneciienimn). [loctaHoBKa 3aauu pen-
ToJlaraeT HajJWdWe ABYX Kalellb, M3HAYaJbHO PACIIOJIOKEHHBIX HAa HEOOJBIIOM pPAcCTOSHUH JPYyT
OT Jpyra MO OCH; CepeAnHa MeXIy HUMH ycTaHaBiuBaercs kak Z = 0. Kak u B cirydae oxuHOYHON
KaIlIH, JIEeKTPHYECKOe MoJIe HHAYIUPYET IPOTHBOIOIOKHEIE IT0 3HAKY 3apsabl ¢ 00eHX CTOPOH Ka-
ICJIb. Memﬂy KarigsMyd BO3HHUKACT JUITOJIb-AUIIOJIBHOC NPUTXKEHUE, U OHU HAYUHAIOT COJTMKATHCS.
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t=0s t=05s (=09s =13s

i

Pucynok 4 — PacnipesienieHne IIOTHOCTH MPOCTPAHCTBEHHOT'O 3apsi/ia U IIOBEPXHOCTHOE PACIIPE/IENICHUE CKOPOCTH
JKUJIKOCTH (IIpaBasi 4acTh PHCYHKA) UL [IOC/ICA0BATEIbHBIX MOMEHTOB BPEMEHH B IPOLIECCE EPEMEIICHHS KAl
(t=0,0,5,0,9, 1,3 s) B ciyqae P =100, £ = 10.

g u
0.75
0.5
0.25
0

Tlpn k = 1 xamum BexyT ce0sl OAMHAKOBO: BEPXHSS KAl IBUTACTCS TaK K€, KaK W HIKHSS,
TOJIBKO B IIPOTHBOIIOJIOKHOM HAINpaBICHUH (PHC. 5, CHHSS MyHKTUpHAs JuHUSA). KoopauHater Oimk-
HHX ITOJIFOCOB KaIleJIb CHMMETPHYHBI OTHOCHTENBHO KoopauHathl Z = 0. B ciryyae pa3inn4HbIX OABHXK-
Hocreit (k= 10) karumi BcTpedaroTcst Hipke TOUkd Z = (), OCKOJIBKY B 9TOM CITydae KaIuli 3apspKaroTcst
1 HAYMHAIOT JABHI'aThCs BHU3 (TaK XKe, Kak 9T0 ObUIO B Clyyae ¢ OTJeIbHON Karieit). Tem cambiM, BepX-
HSISL KaIulsl IPOXOJUT OOJIbIIee PACCTOSIHUE, YeM HIKHAS (PHC. 5, KpacHask CIUIOIIHAS JIMHUSA).

1 r r r r
= — _ ~
-~ —
0.5F ~ - .
~
= ~
E \
=, Of .
£ /
™
~
0.5} - -
— - -
-1 ' " N i
0 0.2 0.4 0.6 0.8 1
Bpewma (c)

Pucynok 5 — 3aBuCUMOCTb Z-KOOPAWHATHI OT BPEMEHU BHYTPEHHUX (OIMKANIINX) TOIIOCOB

Grmax = 0.026 Cim?

4 -3 2 A 1] 1 2 x10%m

Pucynox 6 — HopMmupoBaHHOE MOBEPXHOCTHOE PACIpPEACICHHE CKOPOCTH JKMAKOCTH (JIeBas 4acTh PHCYHKA)
U pacrpeieIeH s IIOTHOCTH IPOCTPAHCTBEHHOTO 3apsija (TpaBas 4aCTh PHCYHKA) [0 KacaHWs Karemib Apyr Apyra
(paccTosiHuEe MEKY KarusiMu 10 MKM)

Jliia Gosiee HAMIIAHOM AeMOHCTpanuu 3¢ dekTa mpu pacuére ucnosib3oBana Vo= 6 kB (P* =100
u k=1, 100). [To Mepe yBenuueHus HaNpsHKEHUsT BpeMsi PUONVDKEHUs] yMeHbIIaeTcs, 1 3¢ QeKT ocia-
OcBaer.
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Iosy4yeHue peskUMa «KOHYC — JIYHKa» B YHCJI€HHOM MO/IeTHPOBAHUH

Paznnumue B 3HaUSHUAX NOABKHOCTH HOHOB MOKET IPUBOJUTH K HECUMMETPHYHOCTH (POPMBI paB-
HBIX Kallesb JI0 COMPHKOCHOBEHMS APYT C APYroM, T. €. OfIHA KAl 3a0CTPSIETCs, a Apyras Iporudaercs
(BmaBnmBaetcs) BHyTpb. COOTBETCTBYIOIINII ciTyyall B OpUTMHAJIBHON 3KCIIEPUMEHTAIbHOM paboTe [15]
OBLT Ha3BaH PEKIMOM KOAJIECIICHITHH «KOHYC — JTyHKa» (WM «KOHYC — siMo4Ka). [Ipu mpoBeneHnH ync-
JIEHHOTO MOJIETIMPOBAHUS JI0 TeX MOp, OKa PAacCTOSTHNE MEXTY KalUIIMU HEe CTaHET JOCTaTOYHO MAaIbIM,
niopsizika 10 MxM ripu 9 kB, MOXHO HOJIyYHTh aCHMMETpUYHYIO (hopMy Karens. Hackolibko HaM H3BECTHO,
9TOT 3P eKT paHee He ObLT NOJYIeH IPH YUCICHHOM MOJESIMPOBAHNH, ¥ CIIOCOOHOCTD YHCIIEHHBIX MO-
JieNield ONIMCHIBATh YKA3aHHBIH Mpoliecce Oblla OTMEYEeHa KaK COMHHUTEIbHAS.

3ak/104enue

OI'/] TeyeHus BOIM3H IPOTUBOIOIOKHO 3apsHKEHHBIX MOJIFOCOB KaIlellb CHMMETPUYHBI IIPU PaB-
HO¥ TIOJBM)XHOCTH MOHOB paBHbL. [Ipy pa3iauyHON MOABMKHOCTH HOHOB, KaIUI 3apsDKAeTCs M HauH-
HaeT JIBUTATHCS K AIIEKTPoxy. DP(PeKT MOKHO HCIIONB30BaTh ISl H3yIEeHHST H3MCHEHHS COCTaBa a’po-
30JIel HaJ| MOBEPXHOCTEIO OKEaHa, a IMOJyYeHHBIE Pe3yIbTaThl MOTYT OOBSICHUTH JABIKCHUE IEPBOHA-
YaJbHO He3apsDKCHHOH MPOBOJIAIIEH KaIuTH, B3BEIIEHHON B €J1a00 POBOIAIIEH JKHIKOCTH.

City4aii acuiMMeTpHYHON (POPMBI Karelib, 10 NX KOHTAKTa (PEXXUM IEKTPOKOAIECIIEHIIMN KOHYC-
JIyHKa), MOXKET OBITh 00YCIIOBJIEH aCHMMETpPUEH 3HAUeHHI TIOABKHOCTEH HOHOB.
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KAYECTBO BO3IYIIIHOM CPE/IbI U 3]I0POBbE HACEJEHUS
KAPAYAEBO-UYEPKECCKOW PECITYBJIMKH

Baituoposa Dnbeupa Mysaduposna'™, Ounmenko Bsauecnas BanenTunoBry?
1.2 KapauaeBo-UepKkeccKuii rocy1apcTBeHHbIN yuusepcutetr umenn Y. JI. Anuesa, Kapauaesck,
KapauaeBo-Uepkeccust, Poccust
! LIenTp 1a60paTOPCHOrO aHAIN3a U TEXHMYECKUX M3Mepenuil 1o Kapauaeso-Uepkecckoii
Pecnyommke, Uepkecck, KapauaeBo-Uepkeccus, Poccus
! baychorman@mail.ru™
2 ovv333@mail.ru

Annomayus. B Hactosiniee BpeMs mpo0iemMa 3arpsi3HEHHS BO3/IyXa U 3J0POBbE HACEIICHHS HAXOSTCS B IIps-
Moif 3aBucHMocTH. Hachimenne aTMoc(eps! 3arps3HsIOIIIMY BEIECTBAMH SIBJISIETCS OJHUM M3 INIABHBIX (hJaKTOPOB
HE TOJIbKO PacIpOCTpaHEHNsI MHOTUX OITACHBIX 3200/1eBaHuH, HO 1 TpaHchopManyy mangmadToB. B nanHoii padore
OTpaKeHBI MCCIIENOBAHUS 3arpsi3HeHus atMochepHoro Bo3ayxa KapauaeBo-Uepkecckoit Pecy6nuku 3a mecsatu-
JIETHUH 1epuoJi HaOmoJeHuiH. MOHUTOPUHI NPOBOJAMICS SKOAHAIMTUYECKOH naboparopueil ¢uimana OI'BY
«JTATHU no FOPO» — LIJIATU no KapauaeBo-Uepkecckoii Pecrybiike (anee — 1abopaTopyst) 10 TEpPUTOPHH
pernoHa myTém 0T60pa npod aTMOC(hEpHOTo BO3TyXa B ONMPEENEHHBIX TOUYKAX C MOCIEAYIONINM aHAIN30M JaHHBIX.
Ha ocHoBaHMH MOJTyYEHHBIX JAHHBIX PACCUYMTAHBI HHACKCHI 3arpsi3HeHust atmochepHoro Bosayxa (M3A) 3arps3usi-
1omux BemecTs. [Ipoanann3upoBaHa 3a6011€BaeMOCTb HACEICHHUS PErHOHA, YCTAHOBIICHA KOPPEIALHOHHAS 3aBUCH-
MOCTh MEXTy HO30JIOTHAMHU OOJIe3HEH N Ka4eCTBOM aTMOC(HEPHOTO BO3yXa.

Kniouesuvie cnosa: armocdepHslit BO3yX, 3arps3HSIONINE BEIIECTBA, KJIACC OTACHOCTH, MAKCHMAIIBHO Pa3o-
BBIC KOHIICHTPAIIHH, CPSIHErO0BbIC KOHIICHTPALIMH, HHACKCHI 3arPI3HEHHs IPU3EMHOI aTMochepsl, cityxkba 3apa-
BOOXPaHEHMs, 3a00/I€BaEMOCTh HACEIICHHS, HO30JIOTHHU, KOPPETISLHS
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Abstract. Currently, the problem of air pollution and the health of the population are directly related. Filling
the atmosphere with chemicals is one of the main factors not only in the spread of many dangerous diseases, but
also in landscape transformation. This paper reflects studies of atmospheric air pollution in the Karachay-Cherkess
Republic over a 10-year observation period. The monitoring was carried out by the ecoanalytic laboratory of the
branch of the FSBI "CLATM in the Southern Federal District" - CLATM in the Karachay-Cherkess Republic
(hereinafter referred to as the laboratory) on the territory of the region by sampling atmospheric air at certain points
with subsequent data analysis. Based on the data obtained, the indices of atmospheric air pollution (ISA) of pollutants
are calculated. The morbidity of the population of the region is analyzed, the correlation between the nosologies of
diseases and the quality of atmospheric air is established.
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Beenenne

3arpsi3sHeHHEe aTMOC(EPHI — OJJHO U3 OCHOBHBIX HEOJIAroNpHATHBIX HOCIESACTBUN HHIYCTPHUATH-
3anuu coBpeMeHHoro mupa [10]. Ilpomecchl, mpoucxonsmue B KOHTAaKTHOH aTMmocdepe perroHa
MOJ BO3JICHCTBUEM aHTPOIIOT€HHON JIESTENLHOCTH, BCE OOJbIIe IPHOOPETAIOT HETaTHBHBIE MOCIEN-
cTtBus. JKuBas gacTh reocucTeM Ha JJAHHOM JTale eI COXpaHsSeT CIOCOOHOCTh K CaMOpeTyIIIHH,
OHa [I0Ka HeHTpanu3yeT HaHOCUMBIN 4eraoBeKoM Bpeq [1; 5]. OnHako yxe BEIPUCOBBIBAIOTCA O4epTa-
HUS TIpefienia, 3a KOTOPBIM BO3HHUKAET CHTyalusl TpaHchopManuu HeoOX0IUMOro paBHOBecHs. B atom
clly4ae MPOUCXOAUT T€0IKONOTHIECKHH KOJIIATC, ¢ KOTOPBIM JIIOAN YK€ CTOJKHYJIHCh B HEKOTOPBIX
peruoHax mupa [9].

[lo manubIM BcemupHoii opranuzanmu 3apaBooxpanenus (BO3), coBokymHoe Bo3aeicTBUE 3a-
TPSA3HEHHS OKPYXKAIOIIETO BO3AyXa M BO3YIIHOTO IPOCTPAHCTBA BHYTPH JKHJIBIX ITOMEIICHHH SBIISI-
eTca (aKTOpoOM MpEeKIEBPEMEHHOM cMepTH 6,7 MITH denioBek B rox [1; 7; 8; 15]. CornacHo odunmans-
HBIM JIaHHBIM, IIOKa3aTeNu KadecTBa arMocdepHoro Boszayxa B KapauaeBo-Uepkecun mpeBOCXOISAT
CPEIHEPOCCHUIICKHE, a CUTyalus B pecIyOIruKe CUUTAETCS OTHOCUTEBHO Onaronory4yHoii. Beé ke at-
MocdepHBIif BO3yX 3a IOCIEAHIE AECITIICTHS IPETepIIeN U3MEHEHHUSI 3a CIET TEXHOT€HHON Harpy3Ku
U pereHepaniy IpUPOIHO-KIMMAaTHIECKUX YCIOBUH. B HacTosmee Bpems: HabmroqaeTcst BeChbMa OILLy-
THUMOE 3arpsi3HEHHE BO3IYIIHON Cpebl, 0COOCHHO Ha ypOaHU3UPOBAaHHBIX TEPPUTOPHIX PECITYOITHKH.

MeTonuka Hcclie10BaHHs

B nensix ornieHku kadecTBa aTMOchepHOro Bo3ayxa Ha Tepputopun KapauaeBo-Uepkecckoii Pec-
nyoimku (KYP) oToOpaHb! IpOOH! ClleIyI0IUX 3arps3HIIONIMX BEIIECTB: 2 Kjlacca ONAacHOCTH — (e-
HOJ ¥ (popMabaernu, 3 Kiacca OIacCHOCTH — a30Ta JUOKCHII, B3BELICHHBIC BEIECTBA, aHTHUIIPULL Cep-
HHCTHIH, 4 KJlacca OMaCHOCTH — aMMHaK U yIJIepoJ OKCHJ. JlecATHIeTHHE HCCIeJOBaHU IPOBOIH-
muck B aBa dTamna: ¢ 2011 mo 2017 u ¢ 2018 mo 2020 r. Touku oT60pa npod BO3AyXa BEIOPAHEI 10 pe-
3yJIbTaTaM MPEABAPUTETHHBIX UCCIIEIOBAHMI 3arpsA3HEHHS BO3IYIIHOM CpPembl TPOMBIIIICHHBIMH BbI-
O6pocamu, BEIOpOCaMH aBTOTPAHCHIOPTA, OBITOBBIMU M APYTUMH HCTOYHUKAMH, & TAKXKe C yIETOM U3y-
YEeHUsT METEOPOJIOTHYECKHX YCIOBHH, OTPAXKAIOIINX PAcCEeHBAHUE W KOHIEHTPAIMH aTMOC(EPHBIX
npumeceil. [Ipi 3TOM y4HTBIBaIach MOBTOPSEMOCTh HAIpABICHUS BETpa Hal TEPpUTOpHEH oTOOpa
npo6. [l XapaKTepUCTHKH paclpeeNieHHss KOHIEHTPAIMHd aTMOC(EPHBIX IpUMecel B TOPOACKOM
cpele MocThl, B IIEPBYIO 04Yepe/ib, YCTAaHABIMBAINCH B TEX JKIJIBIX paifoHaX, I/ie BO3MOXKHBI HaHOOIIb-
IIMe YPOBHU 3arps3HEHUs, 3aTeM B aMUHHUCTPATHBHOM LIEHTPE M B XKHIBIX pailoHaX ¢ pa3iMYHBIMH
THUIaMH 3aCTPONKH, a TAKXKe B ApKax U 30HaX OT/ABIXa.

OT160p npod ocymecTBisics B cooTBeTcTBUM ¢ PJI 52.04.186-89 «PyKOBOACTBO O KOHTPOJIIO
3arpsisHeHns1 atMocdepsn». [lanee, B COOTBETCTBUH C ISHCTBYIOIINMH METO/IaMH, OTIPEEISIINCh MaK-
CHUMAaJIbHO Pa30BbIC KOHIICHTPAIIMHU 3arpsI3HSIONINX BeliecTs (Tadu. 1).

Tabmuma 1 — IlepedeHp 3arpsA3HAIONIMX BEIIECTB U METOJOB ONpEeNEeTICHHS HX MAKCHMAlIbHO Pa3OBBIX
KOHILIEHTpAIH, Mr/m>

Bemecto IMpunimn meTona MeTtoauka ITpnubopst 1 06opyIOBaHHE

PJ1 52.04.186-89
o A ’ |Acriupartop A-01,
Azora auoxeun (NO») dortomerprueckuit m 5.2.1.3,
boromerp KOK-3-01
m.5.2.14
IAHTUAPUA CePHUCTBIH OKcrnpecc-aHan3 § PykoBOACTBO MO dKCILTya- Mereomerp MIC-200A»
(SO,) (9NIEKTPOXUMHUYECKHUI) TalMU METEOMETpa
Dkcnpecc-aHanmu3 PykxoBozacTBO 1o skcrutya-|["a3oananu3arop

\Yraepon okenn (CO .
ol (CO) (971K TPO-XUMUYECKHIA) Tauu razoaanuzaropa |[«Oman-CO-50»

Becel anektponHble  GR-
PJ152.04.186-89, . 5.2.6,200, acnuparop mon. 822,

IB3BelIeHHBIE BENIECTBA

(BB) T'paBumeTpuueckuii P/l 52.04.893-2020, |mamopHas Tpyoka HWMO-
m 11, 12 I"A3, tepmomerp TTM, ce
kynnomep COIlnp-2a-3-000
Okcnpecc-aHanm3 PyxoBozcTBO 110 3KcIuTya-["a30ananm3aTop
opmaeaerna (HCHO) (97K TPOXUMHUYECKHUI) Taiuu razoaanusatopa [«OKOJIAB Ay
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IIponomxkenue tabu. 1

Bemectso ITpuHuMn Metoaa Meroauka ITpubops! u 0bopymoBaHKE
IXpomarorpad razoBblii
Xpomarorpaduueckuii nopraTuBHbIi «DPI'X-1»,
Denon (CsHsOH) ¢ (ImypecueHTHBIM MVK 4.1.1478-03 6apomerp-anepous «M67»,
JETEKTHPOBAaHHEM [ICHXPOMETP aCTIHPAIHOH-
HBIH «M-34»
Okcrnpecc-aHanu3 PykoBoacTBO 1O dKCILTya-|["a30aHaNN3aTO
Avmarc (NH;) (3neKTp]())ng14qecxnﬁ) zaunn ra3oaﬂanu3amga «KOKOJIAB A» i

Pe3ynbTaThl Heciie10BaHust

Ha 0CHOBaHMH MOJy4EHHBIX MAKCUMAILHO PA30BBIX KOHIEHTpaluii (Mr/M>) paccuuTaHsl cpe-
Heronosrie kKoHnenTpamuu (Mr/m®) (PJ] 52.04.667-2005 «JloKyMEHTBI O COCTOSHHM 3arpA3HEHHUS aT-
Mocdepbl B ropoiax JUIsl FOCYJapCTBEHHBIX OPIaHOB, OOIECTBEHHOCTH U HACCIICHUS).

EnwHast MeTomonorus B MpOBEICHUH HCCIIEI0OBAaHUH Ha 0a3e MOCTOSHHOH J1ab0paToOpHH IT03BO-
nmia copMupoBaTh OaHK TaHHEIX, BKIToUaronui 112 Touek otbopa npob Bozayxa [2; 11-13].

Pesynprate! aHanmm3a (Tabi. 2) MaKCHMaJIbHO Pa30BBIX M CPEHETOJIOBBIX ITOKa3aTelel 3arpss-
HEHHOCTH Bo3ayxa KUP mokassiBatoT, uro mpessimenue [1JIK 3a mepuon ¢ 2011 mo 2017 r. Habmrona-
J0Ch B YCTh-J[)KEryTHHCKOM paioHe 10 aMMHaKy M (popManbaeruay u cOCTaBUIIO, COOTBETCTBEHHO,
1,1 u 1,3 IIJIK. B IlpukybanckoM paiioHe CpeaHEromoBasi KOHIEHTPAIMs aMMUaKa IMOKa He MPEBBI-
mana 1,2 [1JIK, a B ManokapagaeBCKOM paiioHe OTMEUYeHO npeBbieHune popmanpaeruga — 1,1 TTIK.
CpenHerojoBble KOHICHTPAIUH OCTABIIEHCS YaCTH OMPEAeTIeMbIX 3aTrPSA3HAIONINX BEIIECTB HE Ipe-
Bermanu [1/IK. 3a mepuon ¢ 2018 mo 2020 r. mpeBILICHUH MAKCUMAIBHO Pa30BBIX U CPEIHETOIOBBIX
KOHIIEHTpALUH 3arpsI3HSIONINX BEIECTB He BbLsABIeHO. OnHaKo Bo Beex paifonax KYP Ha BropoM sTane
¢ 2018 o 2020 r. oTMEUeHO HapalMBaHHE KOHIEHTPAIMY a30Ta JUOKCHUIA U aHTHIpHUIa CEPHACTOTO,
B cpaBHeHHH ¢ 2011 o 2017 r. MakcumaibHOe 3HaUeHUE a30Ta JHOKCcHAa Habuoanock B Y ctb-/Ixe-
TYTUHCKOM paioHe, NpHYEM MaKCHMAJIbHOE 3HAUCHHE CPEAHETOJI0BOI KOHIIEHTPAI[MM Ha BTOPOM
srane Habmoaenuii cocrapuno 0,092 mr/m® no cpasuenuto ¢ 0,024 mMr/mM®> — Ha nepBoM sTane. Mak-
CHMaJIbHasl KOHIIGHTpaL¥si aHTHAPHIA CEPHHCTOTO PE3KO BO3POC/a BO BTOPOM JTAalle M COCTaBHIIA
0,144 mr/m> otHOCHTENBHO 0,044 Mr/M? — B HepBoM. TIpH 3TOM JIMIEPOM HO 3aTPA3HEHHOCTH BO3 Y1l
HOM cpensl ObUT 1 ocTaéres Y crh-/xeryTuHckuii paifon. Tem He MeHee Ha BTOPOM dTane HaOJIFoAeHUH
K HeMy NpuOIn3mics 3eIeHTyKCKUH palioH, B KOTOPOM CPEIHET0/I0Bast KOHIIEHTPAIUs aHTHIpU/Ia cep-
HucToro cocrasuna 0,140 mr/m. st Bcex paiioHOB Hccilen0BaHHOro pernoHa ¢ 2011 mo 2017 r. xa-
PaKkTepHO HapalluBaHHE KOHIECHTPALUK OKCHa yriepoaa. 3a rof yseamdenne CO mo palioHaM H3Me-
manocs ot 0,04 mo 0,09 mr/m>. MakcuMaibHBIE 3HAYECHHsS 3apPErMCTPUPOBaHbl B I. KapauaeBcke
n KapauaeBckoM paiioHe. DTa TEHICHIMS KapJUHAILHO M3MEHUIIACh Ha BTOPOM 3Tarle HaOII0ICHHH.
B nepuon ¢ 2018 no 2020 r. 0OTMEYEHO CHIKEHUE KOHLIEHTpPALMU YIiIepoJa OKCHUIa OTHOCUTENILHO
MIPEIIISCTBYIONIETO epruoaa. B oTIenbHBIX MyHHIMIATIBHBIX 00pa3oBanusx: . Kapayaescke n Kapa-
4yaeBCKOM paiione, B Ycrb-JlxeryruHckoM, [Ipukybanckom, Ansire-Xa0mbckoMm, YpPYICKOM paifo-
Hax — 3a niepuoj ¢ 2011 mo 2017 rr. cpeHeroI0BOro yBeanueHus aMMUaka He OTMEUEHO, TEM HE Me-
Hee KOHICHTpALs OSTOr0 WHIPEIMEHTa HMEeT TeHICHIMIO K HE3HAYUTENIbHOMY YBEINYEHHMIO.
B ocrabHBIX paifoHax pecryOIMKH KOHIICHTpAIIUS aMMUaKa B aTMOC(EPHOM BO3IyXe HE M3MEHsLIach [6].

Ha ocHOBaHMHM MOJTy9IEeHHBIX Pe3yIbTaTOB PAaCcCUUTAHBI HHAEKCH 3arps3Henus (VU3A) mo agmu-
HUCTPAaTUBHBIM palioHAM pecmyOsuKH (Tadu. 3).

JInst OLeHKN B3aMMOCBSI3M JUHAMUKH KauecTBa BO3AYIIHOM Cpelbl M 3M0POBbSI HACEICHHUS HC-
MOJIB30BAJICS SMIHMPHUECKH MaTepuan 3aboneBaemoct HaceneHus B KUP [8] 3a mepuox ¢ 2012
o 2020 r.

AHanm3 MONTy4YeHHBIX JaHHBIX CBUIETEILCTBYET O TOM, YTO B3POCIIOE€ HACEIEeHHEe PEernoHa Moj-
BEP)KEHO B OCHOBHOM 3a00JIeBaHHSIM CHCTEMBbI KpoBooOparienus (28 %), opraHos asixanus (24 %),
KOCTHO-MbIIIeuHOH cuctemsl (11 %), opranos 3penus (8 %); AeTCKOE HACEJIEHHE — OPraHOB JbIXaHUS
(71 %), numeBapenus (7 %), 3perus (7 %), HepBHO# cuctemMsl (4 %).

Pe3ynbTaThl MPOBENEHHOTO UCCIIEJOBAHUS CBUIETEILCTBYIOT O KOPPEISILIMOHHON CBS3U MEXY
3aboneBaemocThio HaceneHuss KUP u 3arpsisHennem atmocgepHoro Bo3ayxa [3; 4]. 3aboneBaeMocTsb
B3pOCJIOTO HACENCHHs PECIyOJIMKH OCHOBHBIMH THIAMH OOJIe3HEH HAaXOAWTCS B KOPPEISLMOHHOI
CBSI3H C YCTAHOBJIEHHBIMH 3arpsI3HUTEISIMU BO3IYITHOM CPEIbl — a30Ta TUOKCHIOM, aHTHUIPUIOM Cep-
HUCTBIM, B3BEIICHHBIMH BEIIECTBAMH.
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B Ycrb-JlKeryTHHCKOM paiioHe OO0JIe3HH CHCTEMBI KPOBOOOPAIEHHS OTMEYAIOTCS] BBICOKHMH
ko3¢ dunrenramu koppemsinuu ( = 0,87; 0,90; 0,99) ¢ uHmeKcamMu 3arpsi3HEHHsT aTMOC(HEPHOTO BO3-
JTyxa a30Ta TUOKCHIOM, aHTHJIPUIOM CEPHUCTHIM M B3BEIICHHBIMH BEIICCTBAMH, COOTBETCTBEHHO.

Bricokas cBsi3b (r > 0,70) Oone3Hell OpraHoOB JABIXaHUS C a30TOM JHOKCHIIOM, aHTHAPUIOM CEep-
HUCTBIM OTMEU€eHa B 3eneHuykckoM, [Ipukybanckom, Xabesckom, AGasHHCKOM 1 MajokapauaeBCKOM
paiioHax. YTiiepoa OKCH OKa3bIBacT MOBBIIICHHOE BIUSHUC HA OPTaHbl JBIXaHHS TaKKe B Xa0e3CKOM
paiione. [lo 0oie3HAM KOCTHO-MBIIICYHOW CHCTEMBI — TECHAs M YMEPCHHAs CBs3b IOJydeHa
MpPYU HACBHIICHUH BO3AyXa a30Ta AWOKCHUIOM M aHTHAPHIOM CEPHHUCTHIM B Y CTb-/[KETYTHHCKOM
(r = 0,72-0,74), Ilpukybanckom paiione (r = 0,78-0,88), r. Uepkeccke u AOa3sMHCKOM paiioHe
(r=0,62-0,90). Habnmromaercs cribHas 3aBHcUMOCTH (7 = 0,87—0,99), . Uepkeccke (r = 0,64—0,89), Aba-
3uHCKOM paiione (r = 0,62-0,90).

Tabauua 3 — 3navenns U3A 3a nepuon ¢ 2011 mo 2020 r. (2011-2017 / 2018-2020)

HaumenoBanue MN3A
aJIMUHUCTPATUBHOIO paiioHa Ino2 Ison Ico Igs Inms Tceuson I hewo
r. Kapauaesck 02/12 | 0,1/1,6 0,2/0 0,7/12 0,7 0,9 1,3
KapauaeBckuii paiion 02/13 | 0,1/1,6 0,2/0 0,7/0,9 0,7 0,9 1,3
Ycrb-JKeryTHHCKHI paitoHn 0,6/23 | 09/29 0,3/0,1 0,8/1,2 1,0 0,9 1,7
3eneHYyKCK1il palion 0,2/2,0 0/2,8 0,2/0,1 0,7/15 0,8 0,9 1,3
r. Yepkecck 02/04 | 004/13 0,2/0 08/1,4 1,1 0,9 1,3
TIpukybaHckuii paiton 0,2/1,1 | 0,04/24 0,2/0,1 0,8/1,3 1,1 0,9 1,3
Xabe3ckuil pailoH 02/1,1 0/1,3 0,2/0 0,7/1,1 0,7 0,9 1,3
AGazuHCKuii paiion 0,2/0,9 0/1,6 0,2/0,1 0,7/1,5 0,7 0,9 1,3
Anpire-Xa0ibCKkuii pailoH 0,1/04 | 02/2,8 0,2/0 0,9/0,9 0,8 0,9 1,3
Horaiickwuii paiton 0,1/0,5 | 02/2,1 0,2/0,1 0,9/0,9 0,8 0,9 1,3
Vpyrickuii paiion 0,2/0,8 0/2,5 0,2/0 0,7/0,9 0,6 0,9 1,3
MasiokapauaeBCKuil paioH 0,2/08 | 0,2/1,6 0,2/0 0,03/0,9 0,6 0,9 1,4

TTomy4yennpie k03 HUIIEHTHI KOPPETAUUH BRIABIIN O] depeHraIiio 3aBUCUMOCTH 3arpsi3H-
IOIMUX HHTPEAUEHTOB BO3MYLIHON CPebl C HO30JIOTHUSIMH 3a00/IeBaeMOCTH HACENEHNsI B paifoHax pec-
yOJIHKY.

Kaprorpadpuueckas ['MIC-momensb (puc.) IeMOHCTPUPYET TCHACHIIUN 3a007€BaEMOCTH OPTraHOB
KPOBOOOpAIIEHNS Y B3POCIIOTO HACENCHHUSI PETMOHa B 3aBUCHMOCTH OT XapaKTepa 3arpsA3HEeHHs MpH-
3€MHOTO BO3YIIHOTO MPOCTPAHCTBA. BrIpakeHHOE IIpeobiiajaHie HO30JI0TUH OOJIE3HH OPraHOB KPo-
BoOOpalleHus y B3pOCJIOr0 HaceJeHUs MPUXOAUTCS Ha YcCTh-/[KeryTuHckuil paiioH u r. Uepkecck.
Pacnipenenenne 6one3HU MO IPyrMM paioHaM PecIyOINKH HPOUCXOAUT B 3aBUCHMOCTH OT CTEICHU
MOZIBEPKEHHOCTH 3arPSA3HEHUIO BO3IyXa.

3aboseBaeMOCTh JIETCKOTO HACEIEHHST XapaKTepU3yeTcsl ONpeeNI€HHON CONpsKEHHOCTBIO C 3a-
IpsIBHEHHEM BO3/1yXa a30Ta IMOKCHIOM, aHTHAPHIIOM CEpPHHUCTHIM, B3BELIIEHHBIMH BelecTBamu. [1o 6o-
JIE3HSAM OPTaHOB JBIXAHMS B 3HAYUTEIBHOI JacTH paiOHOB PECITyOIMKH HaOII0JaeTCs CHIIbHAS U yMe-
pernas cBs3b (7 = 0,52-0,99). [To Gome3HSM OpraHOB MUILEBAPEHUS — TECHAsI U yMEpPEHHas CBS3b
B Yc1b-Jxerytunckom paiione (1= 0,45-0,74), Ypynckom paiione (r=0,71-0,78), Horaiickoii paiione
(r =0,68-0,69), Abazunckom paiione (r = 0,51-0,85). [To Gone3HsIM OpraHOB 3peHHsSI — TECHAsl CBA3b
B 3eneHuyKcKoi paiione (7 = 0,59-0,70); ymepennas — B Horaiickom patiore (» = 0,56—0,58); o 6o-
JEe3HAIM OpraHOB HEPBHOW CHCTEMBI — TeCHas M YyMepeHHas CBs3b B TI. Kapaudaescke
(r=10,62-0,72), 3enenuykckom paiione (r = 0,62—0,70), Abasunckom paiione (+ = 0,50-0,67).

CpaBHeHHE Pe3yIbTaTOB MPEAMISCTBYIONNX HCCIeNOBaHUH [14], B KOTOPBIX aBTOp HMPHBOIUT
MaTepHaibl MO0 W3YYEHHWIO BIMSHUS KOMIUIEKCAa (DaKTOPOB OKPYXKAIOIIEH Cpensl M TEXHOTCHHOH
Harpy3Kn B KUP Ha 1oKasaTeJii 310pOBbs HACCJICHUA, C BBIABICHUEM IIPUYINHHO-CJICACTBECHHBIX 3aBU-
CHUMOCTEH MPUBEICHBI B TaOIUIIE 4.

[Nokazaremu 3ab6oneBaeMoctd neproaa 1995-1999 rr. cymecTBeHHO OTJIMYAIOTCS OT TaKOBBIX,
MOJIy4eHHBIX Hamu 3a niepuoj ¢ 2012 nmo 2020 r.
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I — Aaure-Xabnsesnii pafion
2 — Abammreknii paiion
3 — MpukyBanck il paion

Cpennss 3a001€Ba€MOCTh, OPraHbI
Ko>¢puunente: koppensiunn  KpoBooSpamenns, BIpocibie

|:’ AsoTa AHoKCHA 4e/L/ThIC. YeL.
- AHIHAPHI CEPHHCTBIL - 280-350

|:| - 210-280
Vrmepona okcH

I:I 140-210
I:l BagenienHble BemecTBa

<140
K

Pucynox — HHTerparmst 3a601€BaeMOCTH OPraHOB KPOBOOOpaIeHust B3pociioro HaceneHus KUP
B CTPYKTYpE KauecTBa BO3IYILIHOM cpe/ibl
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3a uctékmuii 25-neTHuit mepuon B 2,7 pasa moBbicuiach 001mas 3a0601eBaeMoCTh Cpe Haceme-
HUs peciiyOnuKd. 3a001eBaeMOCTh OPraHOB JIBIXaHUS Bo3pocia B 1,7 pasza, HEPBHOW CHCTEMBI —
B 1,5 pasa. CymiecTBeHHO IOBBICHIINCH IIOKa3aTelH OOIIeil M Apyrux HO30JIOTHH 3a00JeBacMOCTH,
TECHOTa KOPPEISIIMOHHBIX CBS3€ll ¢ MHTPEANCHTAMH 3arps3HEHUs aTMOC(EPHOrO BO3/IyXa BeCchbMa
BBICOKASI.

Tabmuna 4 — JluHaMuKa Tokasateneil 370pOBbsl HACENICHHs B reodKoaorndeckoi cpexe KUP

3aboneBaeMoCTh OPraHoB 3abosieBaeMOCTh
O6m1as 3a001€BaEMOCTh o
TepputopuaibHbie Ha 1 000 sxuTeneit AAbIXAHHA, HCPBHOH CHCTCMBI,
Ha 1 000 >xuTenei Ha 1 000 >xuTeneit
noxpernors KHP Bceero BT 4 Bceero BT 4 Bcero BT u
HaCeJICHHUS nereit, % HaCeJICHHS nereit, % HaCeJIeHUS nereit, %
1995-1999 rr.
PapHuHa* 1 464,6 53,6 622,1 75,6 183,4 41,8
Ipearopes™* 1138,6 47,4 867,6 31,0 1054 39,4
Topro-pricokoropibie. | 3 3 53,5 967,1 34,5 119,9 40,5
TEPPUTOPUH
2012-2020 rr.
PaBnuHa 3 853,0 35,3 1 447,0 63,0 217,0 63,0
TIpenropest 4 065,0 27,7 1558,0 55,0 239,0 18,0
T'opro-Bhicoxoroprie |, g4 22,0 1 066,0 43,0 159,0 10,0
TEPPUTOPUH
Ipumeuanue: *Anpire-Xabnvckuid u Horaiickuii paiionsl, r. Uepkecck u yactuyHo IlpukyOaHckuit
n Xabe3ckuil paiioHsl;
**[IpukyOanckuid, Xabesckuil, AbGasuHckuil, Ycrh-J[keryruHckui, MajokapadaeBckuii, Ypynckuii,
3eneHuyKCcKuil paiioHsl u ropox Kapadaesck;
***¥YpyICKuil, YacTHIHO 3eneHayKkckuii u KapauaeBckuil paifoHbI.

BoiBog

JlaHHBIE HCCIIe0BaHMS, TO3BOJIMBIINE YCTAHOBUTH HATMUHME 3aBHCUMOCTH ITOKa3aTeNel 310po-
BbSI HACEJICHUS PECITYOINKH U BO3AEHCTBUS (PAKTOPOB BO3AYIIHON CPEbl, CIyKaT JOKa3aTelnbHOI Oa-
30# TOrO, 4TO CHW)KCHHE WHTEHCUBHOCTH W CHJIBI BO3JCHCTBUS (DAKTOPOB 3arps3HEHUs] BO3IYIIHON
cpelbl MO3BOJIAT YMEHBIIUTh PEAKLUI0 OpraHU3Ma, YIY4IIWTh IOKa3aTeNld 3/I0POBbS B PErHOHE.
[Ipu mocTaTOYHO BHICOKOI KOPPENSIIMOHHON CBS3H 3arpsA3HEHHOCTH aTMoc(hephl ¢ 3a0071eBaeMOCThIO
HaCeNIeHNs] OTMEYAeTCsl YBENMYCHUE 3arpsi3HEHHOCTH TEPPHUTOPUH pecHyOJIMKH OT IPEearopHOro
K FOPHO-BBICOKOTOPHOMY Hoziperiony. Takum 00pa3om, o01ijast 3a00/1€BaeMOCTh HACEICHUS M OT/EIb-
HBIX KJIACCOB O0JIE3HEH, KOPPEMHPYIONIHX C 3arps3HATEISIMU aTMOC(EPHOT0 BO3/yXa, TAKKe ITOBBIIIa-
€Tcsl 110 Mepe TIOAHSTHUS B TOPEIL.
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PAIIMOHAJIBHASA MOJIEJIb O3EJIEHEHUS I'. ACTPAXAHHM

Kypmanranuesa Auna PoGeprosna'™, Koco6okosa Ceetnana Pynonbsdosna’

AcTpaxaHCKUi TOCYJapCTBEHHBIH apXUTEKTYypPHO-CTPOUTENBHBIN YHIBEPCUTET, AcTpaxaHb, Poccus
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Annomayus. B mocnenHue AecATUICTHS TEPPUTOPUS TOPOJIa IOIBEPraeTCsi CHIbHON 3ara30BaHHOCTH, O/~
TOIUICHHIO, BTOPHYHOMY 3aCOJICHHIO M [Ierpajgalii MOYBEHHOrO ITOKPOBA, KATACTPO(PHUIECKOMY HCUC3HOBEHHIO
MAapKOBBIX, YIUYHBIX H IBOPOBBIX 3€IEHBIX 30H C APEBECHO-KYCTAPHUKOBOH PACTUTENBHOCTBIO M CHCTEMaMHU
UX yBJIQKHEHUS. AHAIIM3 CYIIECTBYIOIUX YCIOBHII M IeiCTBYIOMeH HOPMAaTHBHO-3aKOHONATEILHON 0a3bl IT03B0O-
W aBTOpaM TMPEAJTIOKUTh PALHOHAIBHBIC MEPONPHUATHS MO KYJIbTUBALMHU IOYB, HAOOpY (DHTOLIEHO30B, XO-
POILIO aIaNTHPOBAHHBIX K APUAHO 30HE, 1T (PUTO MEITHOPALMHU U CO3AAHUSI KOM(POPTHOTO MHKPOKIIMMATA TOPOI-
CKOI1 cpefbl.

Knroueevie cnosa: Bnaroodbmen, ypo6aHo3EéMbl, KBa3uzéMsl, ypbonanamadt, Gpuromennopanus, panepodur,
KyJIbTHBALHS, TOKCUKAHT

Jna yumuposanusn: Kypmanramuesa A. P., Koco6okoBa C. P. PanmoHanbHast MOJIENb 03€ICHEHHS Topo/ia
Actpaxann // Teonormsi, reorpadus u riobameHas oHeprms. 2023, Ne 2. C.  139-147.
https://doi.org/10.54398/20776322 2023 2 139.

RATIONAL MODEL OF LANDSCAPING IN THE CITY OF ASTRAKHAN

Aida R. Kurmangalieva'™, Svetlana R. Kosobokova®

Astrakhan State Arkhitectory and Building University, Astrakhan, Russia
! kraida64@mail.ru™

2 kossveru@mail.ru

Abstract. In recent years, the urban area has been subjected to severe gas contamination, flooding, secondary
salinization and degradation of the soil cover, the catastrophic disappearance of park, street and courtyard green
areas with tree and shrub vegetation and their moistening systems. An analysis of the existing conditions and the
current regulatory and legislative framework allowed the authors to propose rational measures for soil cultivation, a
set of phytocenoses well adapted to the arid zone, for phytoamelioration and creating a comfortable microclimate in
the urban environment.

Keywords: moisture exchange, urbanozems, quasizems, urban landscape, phytomelioration, phanerophyte,
cultivation, toxicant

For citation: Kurmangalieva A. R., Kosobokova S. R. Rational model of landscaping in the city of Astrakhan.
Geology, Geography and Global Energy. 2023;2(89):139-147 (In Russ.). https://doi.org/10.54398/20776322
2023 2 139.

Co3nanne xoMdopTHOH cpenbl (BIarooOMeHa 1 MUKPOLMPKYJISIIUK BO3/IyXa) B 30HE apHIHOTO
KJIMMaTa ABJISIETCS aKTyalbHOU 3amaueii 11 00JacTHOTO IEHTPa U 3aKPEIICHO 3aKOHOIaTeNIbHO [5].

KnumMaT paifoHa 0061acTHOTO IIEHTpa PE3KO KOHTHHEHTANBHBIN, ¢ MpeobiafaHieM BETPOB BO-
cTouHOTO (24 %) 1 3anmagHOoTO (16 %) HanpaBIEeHMI; XapaKTepH3yeTcs BHICOKO aMIUTUTYJHEIMH CE30H-
HBIMHU KOJIEOaHUSIMU TEMIIEPATYPBI, MaJIbIM KOJTMIECTBOM OCA/IKOB M BBICOKOH HcTapsieMocThio. Cpen-
Herozjosas Temreparypa so3ayxa 10,4 °C.

3uMma XoJoAHas, cyXasi, MaJIOCHe)KHasl ¢ BeTpamH ((eBpains). [IpoHuKkaronye cioga Macchl 1Io-
JSIPHOTO BO3/IyXa B XOJIOJHOE BPEMsl XapaKTepH3YIOTCSl HU3KMMH TEMIIepaTypaMy M Majlol BIa)KHO-
cTb10. CpeHss TeMIiepaTypa X0J0JHOTo Mecsla (sHBaps) cocTaBiasieT MuHyc 3,7 °C, Hu3IIas 3UMHAA
He ommyckaeTcs Hmke Munyc 35,0 °C.

CHEXHBII TOKPOB HEYCTOIYMB, yCTAHABIMBACTCSI OOBIYHO BO BTOPOIl eKkaje nexadps U yaep-
JKUBAETCsI B cpetHeM 65 muei. CpemHsst BEICOTa CHEXXHOTO ITOKpoBa 3uMoit — 3—6 cM. HopmaTtuBHas
riryouHa mpoMep3anust rpyHTa — 0,9 M, MakcumansHas — 1,2 M.

© Kypmanranuesa A. P., Koco6okosa C. P., 2023.
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TEnplii neproa B TOpoe KapKuil ¥ MpoIoIDKUTENbHBIN (5—6 Mec.). JleTo 3acymnBoe, cpenHsis
TeMIIepaTypa camoro )apKkoro mMecsua (o) — mioc 29,5 °C. MakcumanbHas JIeTHASA TeMIeparypa
BO3ayXa nocturaet mitoc 45,0 °C.

CpenHerooBoe KOJIUYECTBO OCAIKOB COCTaBIAET 234 MM, B OCHOBHOM C PABHOMEPHBIM pacIipe-
JIeTICHHEM HX TI0 Ce30HaM M HeOOJIBIINM IIPe0OIagaHieM JIeTOM.

BeTpoBoii pexuM XapaKkTepH3yeTcs: CPEeIHEroJl0BOH CKOpPOCTHIO BeTpa 2,7 M/c; MaKCHMaib-
Hoit — 30 M/c; HanbobIIIEH CKOPOCTHIO, peBbINIatonie 5 %, B romy — 10,3 m/c [1].

TlouBeHHEII TOKPOB HAa TEPPUTOPHHU, CBOOOTHON OT TBEPABIX MTOKPHITUI U 3aCTPONKH, ITPEACTaB-
JIEH Pa3HOBUJHOCTSIMU ypOaHO3EMOB JIETKOCYTTIMHHUCTBIX CIa00COIOHYAKOBBIX U KBa3H3EMOB, XapaK-
TEPHBIMHU IJI TPOMBILICHHBIX U CENUTEOHBIX TeppUTOPHA. Mopgosnornuecku npoduib UX mpeacTas-
ne” ypoukom MomHocTio 0,5-0,7 M, cnabo yIIOTHEHHBIM U MEPEXOAALINM B CIOUCTHINA aJUTIOBUH.
VYp6aHo3éMBI 110 IpaHyIOMETPHIECKOMY COCTaBY JIETKOCYTIIMHUCTBIE, CI1ab0 3acoeHbI BOJOPAcTBO-
PUMBIMH COJISIMH (CyMMa TOKCHYHBIX coueit 0,22 % mpu cyiabhaTHOM THIIE 3aCOJICHUSI) U OTHOCSTCS
K Pa3HOBHIHOCTH cliaboconon4akoBbiX. Coneprkanue rymyca He npessimaet 0,6—0,8 %.

T'mpporpadmueckas cets ropona npexcrasieHa p. Bonroi, e€ pykaBamu u epukamu. MMeHHO
BOJIOTOKH C JIPEBECHO-KYCTaPHUKOBOH PaCTHTEIBHOCTHIO (POPMUPYIOT MUKPOKIMMAT FOPOJIOB.

Teppuropust T. ACTpaxaHH HaXOAUTCSA B YCIOBHUSX YCTOHYMBOTO IOATOIUICHHS C CEPEIUHBI
1980-x rr.; B GONBUIMHCTBE 3aCTPAMBAEMbIX MUKPOPAaHOHOB 0O0IIIee MOJOKEHUE 3epKajia IPYHTOBBIX
BOJI TOBBICHIOCH Ha 0,46 M.

3achIlaHHBIE pyciia €PUKOB U MPOTOK, AKBATOPUH MIIbMEHEW MPHU 3aCTPOHKE JIEBOOECPEIKHON Ha-
CTH TOpOJA NPEBPATHIIN BOJOTOKU B MOA3EMHBIC JIPEHBI, KOTOPHIE HE YTPATHIN CBS3b C MHUTArOUIEH
UX pedHoil cucteMoil. 3HOC BOJOHECYIIMX KOMMYHHKAIIMH CIOCOOCTBYET KPYIIIOTOJUIHOMY TEXHO-
TeHHOMY HOATOIUICHUIO TEPPUTOPHU.

T'opoxckolf MHKpOKJIMIMAT HE TOJBKO (OPMHUpYeT KOM(MOPTHYIO Cperny M MPO>KHBAIOIIETO
B HEM HaCeJICHNUs, HO OKa3bIBaeT 3HAUUTENHHOE BIMSHNE HA 3/J0POBbE M pabOTOCIIOCOOHOCT JIFOJICH.
OpHEM 13 BaKHEHIINX 3JIEMEHTOB TOPOJCKOTO KapKaca SIBIISIETCS PaCTHTEIBHOCTD (3€NEHBIC HACAXK-
JICHUST), TIOCKOJIBKY IMEHHO OHA 00€CTIeunBaeT MO iep KaHNe SKOJIOTHIECKOT0 PAaBHOBECHS B ypOO3KO-
cucreme [7]. PacTuTenbHOCTS cMST4aeT AeiCTBHE CHIIBHBIX BETPOB, IIEPETPEB ITOUYBHI, H3IHIIHIOW CY-
XOCTh WJIH, HA000POT, TIepeyBlIaKHEHHE BO3/yXa, IIyMa, BPEIHBIX BEIOPOCOB NPOMBIIUICHHBIX Hpe/i-
MIPUATHH U TPAHCIOPTA, YCTPaHIET HEAOCTATOUHYIO adpallio 3aCTPOEHHBIX MacCUBOB [17].

I'maBHast QyHKIMS rOpOICKOM (IOPHI 3aKITI0YAETCSI B BOCCTAHOBICHUH OJIaroNpUsITHOIO COCTaBa
BO3JIYIITHOTO OaccelHa 1o CoepKaHuIo YIIIEKUCIIOro ra3a, KUCI0poa U nbuTH. D((EeKTUBHOCT OTpe-
JensieTcs pAaaoM (HakTopoB: pa3HOOOpa3ueM IOPOTHOTO, BUAOBOTO, BO3PACTHOTO M (YHKIIMOHATIBHOTO
€OCTaBa 3€NEHBIX HACAXKICHU.

O3eneHeHne yauIl IPEACTaBIIeT BEChbMa CIOKHYIO 337ady: OHO JJOJDKHO BIHCHIBATHCS B CTPYK-
Typy YJIHIBI, HE CO3AaBas IIOMEX JUISl BBIOJIHEHUS €€ PasHOCTOPOHHMX (PyHKIWH, M OJTHOBPEMEHHO
co37aBaTh KOM(OPTHYIO Cpeay IS IBIDKCHHS U PeObIBaHMS HA YJIUIEe HACENECHUsS, yIacTBYs B 3CTe-
THYECKOM ()OPMHPOBAHUH O0JIMKA rOpOJIa.

3amava 03eeHeHHs YIHIBI B KOKJIOM KOHKPETHOM CIIydae MOJKET OBbITh pelleHa ¢ y4ETOM clie-
JIyIOUIMX yCIoBuUii [6]:

1) TpaHCHOPTHBIX — XapakTepa ¥ HHTEHCUBHOCTH JIBIDKSHUS (MECTHOE, TPaH3UTHOE), €ro Mpo-
TSHKEHHOCTH, HAITMYHS TPY30BOTO ABIKEHHUS, XapaKTepa TPAHCIOPTHBIX MEPECEUCHUH HITH Pa3BI30K;

2) MIaHWPOBOYHBIX — IIMPHHBI U NPOTSHKEHHOCTH YJIUIIBL, €€ 3HAYEHUS B TOPOJIE, OPUESHTAINN
10 CTOPOHAM CBETa, XapaKTepa 3aCTPOIKH;

3) TPHPOIHBIX — TEMIIEPATypPHOTO PEKHMA, HAMIPABICHHUSI U CKOPOCTH BETPa, BIAKHOCTH BO3-
JTyXa, KOJIMYeCTBa 0CaaKOB, penbeda 1 Mukpopeibeda.

OtH (akTops! 00YCIOBINBAIOT MOJ00P ACCOPTUMEHTA, pa3MelIeHIe PACTCHUH Ha YJIHIE U KOM-
MO3ULUIO TPYNIIUPOBOK.

Y ienbHBIN BeC 03eTICHEHHBIX IPOCTPAHCTB B OOIIEH TUIOMIAM CENUTEOHON 30HBI TOPO/Ia TOIKEH
cocraBinsaTh 40—50 % [12].

Ananu3 TeppUTOPHUH T'. ACTpaxaHH ITOKA3bIBAET, YTO HA JOJIIO 03€IeHEHHBIX TEPPUTOPHI PIXO-
JuTest Tonbko 8 % mpu Hopmatuse 15 % u Boimre [3]. K ocHOBHBIM npobieMaM CTPYKTYpHI B (DYHKIIU-
OHUPOBAHMS PACTUTEIHLHON MOACHCTEMBI TOPO/Ia MOXKHO OTHECTH CIIEAYIOIINe: HEIOCTaTOUHOE KOJIH-
YeCTBO 3€JEHBIX HACAKICHUH, NX BBICOKHIA H3HOC U Oosie3HeHHOEe cocTostHue (76 %), HeBBICOKas obec-
NEYCHHOCTh MPOMBIINIICHHBIX l'lpe}ll'lpI/IHTl/Iﬁ CAaHUTAPHO-3AIUTHBIMH 30HAMHU, YHUYTOKECHUEC I'a30HOB
IPH TPOKJIAJIKE TTO3EMHBIX KOMMYHHKAIMH, 3aCTpOliKa Ha ra30HaX U CKBEPax, COMPOBOMKIAFOIASICS
UX YHHUYTOXeHHeM [14].

Hanbonee peasbHOH BO3MOXXHOCTBIO YBEIHYEHHS JIECHCTOCTH TOPOJCKOH IUIOMaay SBISIETCS
MIPUCOEMHEHNE OTKPBITHIX 3arOPOJHBIX MPOCTPAHCTB U 3€IEHBIX MACCHBOB ITOCPEACTBOM CO3JAHHS
«3eJEHBIX KIIMHBEBY, YTO MPEATIONaraeT 03eJICHeHNE YN[ 1 MarucTpanei myrém guromenuopammu.
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Jlns mpoBeieHus (PUTOMEITMOPALIMY CIISYeT UCIOJIB30BaTh PACTUTEIFHOCTD, YCTOHYHBYIO K 3a-
TPA3HEHHOM TOPOACKOI cpene U K Hanboiee pacpoCTpaHEHHBIM 3a00JICBaHUSAM U BpEIUTEISIM U 00-
JaIAIOIIYI0 KOMIUIEKCOM IOJIC3HBIX CBOHCTB: CIIOCOOHOCTBIO BBIIEIATH OOJIBIIOE KOJIMYECTBO KHCIIO-
pona u GpUTOHIMIOB, NOTIIOWIATE ATMOC()EPHBIE 3arPS3HUTENN | IIIyM, HOHU3UPOBATh BO3YX, HE BbI-
3bIBasl AJUIEPTHYECKUX PEAKIMH Yy JKUTENel, XOpomel MpKNBaeMOCTBIO B JaHHBIX KIMMAaTHUECKHUX
YCIOBHSIX C YUETOM MPOGUIISL aHTPOIIOTEHHOTO 3arpsi3HeHUst ropoja [7]. BaxHbsIM kpuTepreM Moaep-
HH3AIN CYNIECTBYIONIEH PacTUTEIBHON ITOJCUCTEMBI BBICTYNACT CTPYKTYpa 3€NEHBIX HacCaICHUMH,
BKJIIOYAIOIasi MHOTOSIPYCHOCTD (DUTOIIEHO3a B OOJIBIIOE BHIOBOE Pa3HOOOpa3ye pacTeHHH.

IToBblLIeHHAs 3aTa30BAHHOCTD U 3aIIBUIEHHOCTD BO3/1yXa, HEOJIaronpusaTHbie PU3HKO-MEXaHHYe-
CKHE CBOMCTBA MOUBBI, ac(albTOBOE MOKPHITHE YJIUII ¥ IUIOIACH, HATMYNE MOJ3EMHBIX KOMMYHHKa-
LUI U COOpPYKEHHUH B 30HE KOPHEBOH CHUCTEMBI, JOINOJHHUTEIbLHOE OCBEIIEHUE PACTEHUH B HOUHOE
BpEMs1, MEXaHM4YECKUE TTOBPEKICHUS M HHTCHCUBHBII PEXUM HCIIOIb30BaHMUS TOPOACKUX HACAKIACHUH
HaceleHueM — (DaKTOPBl MTOCTOSIHHOTO HETATHBHOTO BIMSIHUS Ha JKH3HEACSATENFHOCTh PAaCTECHHH
B YCIIOBHSIX TOPOJCKOM Cpe/bl, IPUBOJIAIINE K MPEXKICBPEMEHHOMY OTMHPAHUIO JIEPEBbEB M KycTap-
HHKOB 33JI0JIT0 10 HACTYIIEHHS €CTECTBEHHOH CTapOCTH.

B ozeneHeHnu T. AcTpaxaHu BO3pacT OOJBIIMHCTBA JIPEBECHBIX HACAKACHUH COCTaBILIET
50-60 ner. JlepeBbst BCTYNIIN B IOPY HEPECTOHHOCTH M MacCOBO HAYMHAIOT 3aChIXaTh, HHTCHCHBHO
HOBPEXKIAIOTCS CTBOJIOBBIMM BPEAUTEIIMH U TpUOaMH, BBI3BIBAIOIIMMH ABAPUHHYIO ONACHOCTb.
B cuily 3KOHOMHYECKHX NPHYMH B ACTpaxaHH CIOKHJIAch KpaiiHe HeOllarompusTHas oOCTaHOBKa
IUTSL pa3BUTHUS 3eTIEHON HHPPACTPYKTYphl. Bo MHOTHX pafioHaX ropoaa MpHUILUTH B HETOJHOCTD TOJIH-
BOYHBIE BOJIOIPOBO/IBI, H3-32 OTCYTCTBH [TOJIMBA MHOTHE 3€JIEHBIC 30HBI BEICOXJIM, YacTh M3 HUX ObLIa
yIIeHa MoJI 3acTpoiiky [8].

U3 TUCTBEHHBIX AEKOPAaTHBHBIX (haHepo(UTOB /U1t ACTpaxaH OOBIYHBIMU BHIaMH SIBISIOTCS BSI3
mepmablit (Ulmus densa), B3 muactoBatelii (U. minor), 10X y3KOJIHUCTHBIN, SICEHb MECHCUIILBAHCKHMA
(Fraxinus pennsylvanica), tomons Oenbiii (Populus alba), Tononp nupamunaneHeiii (P. nigra
pyramidalis), Tononp 4€pHbId (ocokops) (P. nigra), uBa Oenas (Salix alba), poOuHHA JHKEaKaIws
(Robinia  pseudoacacia), aiinmant Belcowalmmii (Ailanthus altissima), codopa SHOHCKAas
(Styphnolobium japonicum), rnenuauns xacnuiickas (Gleditsia capsica), muna xpynnonuctHas (7ilia
cordata), menkosuna (Morus sp.), amopda KycTapHukoBas (Amorpha fruticosa), GUproYnHA OOBIKHO-
BeHHas (Ligustrum vulgare), rpebeHIMK MoxHaThbli (Tamarix hispida), cMoponuna 3onotucTas (Ribes
aureum). B mocneqHue ro/bl XBOWHbIE paCTEHUS MOIYUYHIN ITHPOKOE PACIIPOCTPAHEHHE B TOPOACKOM
03eNICHEHHH — 3TO eJb KoJrouas (Picea pungens), enb cepockas (P. omorika), MOXKEBETbHUK BHP-
TUHCKUH (Juniperus virginiana), cocHa oObIkHOBeHHas (Pinus sylvestris), cocHa uépHas (P. nigra),
tysa 3ananHas (Thuja occidentalis), Tyst Bocrounast (Th. orientalis), MOXKEBETBbHUK TOPU3OHTAIIb-
HBIH (Juniperus horizontalis), MOXOKEBENbHUK Kazalkuii (J. sabina), MOXKEBEIbHHK CpEIHHI
(J. x pfitzeriana) [9].

K mpHOpPHUTETHBIM 3arpsi3HUTEISIM aTMOC(HEPHOT0 BO3/yXa OTHECEHBI CIEAYIOIIHE XUMUUECKHE
BEI[ECTBA: TUOKCH]I CEPBI, OKCH] YIIIEpo/ia, CepOBOIOPOI, AUOKCH] a30Ta, TOIYoIl, (popManbaerua.

JI7st CHYDKEHUSI BO3JIEUCTBUS BBIOPOCOB OT aBTOTPAHCIIOPTA HA 3arpsi3HEHHE aTMOC(EPHOro BO3-
JyXa Kak oHOi n3 3pHeKTHBHBIX Mep, CAHUTAPHBIE Bpaull PEKOMEHIYIOT YBEIHYNTH IUIONIAAb 3eé-
HBIX HacaxeHuii [ 14].

B I'enepanbHOM TUTaHE pa3BuTHs T. ActpaxaHu 10 2025 1., 0003Ha4eHBI 32/1a91 110 Pa3BUTHIO
CHCTEMBI 3eNEHBIX HACaKICHHH, KOTOPbIC BKIIOYAIOT IIENOCTHOE (H)OPMHUPOBAHHE HEMPEPHIBHOW CH-
CTeMBI 3eJIEHBIX HACAXKIEHUHN U COXpaHEHUE UCTOPUYECKON MIIAHUPOBOYHOM CTPYKTYpPbI, OPUEHTUPO-
BaHHOW Ha OCHOBHBIE FTOPOJICKUE JOMUHAHTBI — peku Boinry, Llapés, Kyrym, [Ipamyto bonny, Kpuyto
Bonny, kanan um. 1 mas [3].

[IpoexTupyemble HOBbIE paiioHbl ceBepHee p. Kpusoit bonasl: Mukpopaiion Momikapuxa, HOBbII
3abonAMHCKHI paifoH, ceBepHas yacTh [1océnka ra30BUKOB — HAaXOASATCS B KOHTAaKTHOM 30HE IpH-
poaHo-naHAmadTHOrO U ypOaHHU3HMPOBAHHOTO KapKaca, I/ie mpexycMaTpuBaeTcsi GOpMUpPOBaHUE 30H
C NOHM)KEHHOM TUIOTHOCTBIO 3aCTPOMKH ¢ MpeobiiajaHueM OTKPBITBIX 03eJICHEHHBIX MPOCcTpaHCTB [3].

KimmMar ropojia He sIBJIS€TCsI JOCTATOYHO OJIArOTIPUSTHBIM ISl POCTA IPEBECHO-KYCTAPHUKOBBIX
pacTeHHi, MOATOMY MOAO0P BUIOBOTO COCTABA IJIs TOPOJCKOTO O3EJICHEHNS H0JDKEH YYUTHIBATh CIIO-
COOHOCTH pacTeHHil IPOTUBOCTOSTH LETOMY PS/Iy KIUMaTHYSCKHX JIUMHTHPYIOIINX (haKTOPOB.

JIst MpaKTUYeCKOTO MCIIOIb30BaHHS P ONaroyCcTpoHCTBE U PEKOHCTPYKIIMHA OOBEKTOB rOPOI-
CKOTO O3EJICHEHHUS COCTABJICH U MpeJIaracTcss aCCOPTUMEHT JIMCTBEHHBIX (aHepO(UTOB, MPUTOHBII
JUIst 30H ypOonanamadta apuIHoi 30HBI C PAa3IUYHOM AKOJIOTHYECKOi CUTyanueil.

HpeBeCHO—KyCTapHI/IKOBbIe pacTCHusd HO)IOGpaH])I C HCO6XOJII/IMI>IMI/I B MECTHBIX YCJIIOBUAX XapaK-
TEPUCTUKAMU 0 3UMOCTOHKOCTH, YCTOWYMBOCTH K CYXOCTH BO3[yXa, C Y4ETOM JIEKOPATHBHOCTH,
a TaKoKe ONTHMAILHON MHTEHCHBHOCTH B yXOJI€ Ha TOPOJICKHX OOBEKTAaX Pa3HOro (HYHKIMOHAIEHOTO
HazHaveHus. [Ipoune XapaKTepUCTHKH, TaKHe KaK OTHOLICHUE 3€NIEHBIX HACAXKICHUIT K OCBEIIEHHOCTH,
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MOYBEHHBIM YCIIOBUSIM, MOJUBY, 3aCOJICHHIO TIOYB, 3arpsA3HEHHI0 aTMOC(HEpPHOTo BO3/1yXa BHIOPO-
caMH JbIMa M Ta30B, a TAKKE YCTOWYMBOCTH PEKOMEHIYEMbIX BHIOB K MOPAXKECHHIO BPEIUTEISIMU
1 OOJIC3HIMHU.

Tabmauma 1 — OOGBEKTHI 03eTeHeHHs O0IIEro MOIb30BaHUs B T. ACTpaxaHu, ra
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Tabmnuua 2 — PexoMeHayeMblil aCCOPTUMEHT JPEBECHO-KYCTApPHUKOBBIX PACTEHUI U1l TOPOJICKOrO O3€JIEHEHUS
B YCJIOBHSIX apPUIHOIO KJIMMATa
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IponomkeHue tadi. 2
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Hpra kpyrnonuctHas
(Agnelazzll;ier ovalis) K-2 cB. I P- HE TP B B 1Hp- -
JIKy3ryH OenoKpbLIbIHA
(Calligonum K-2 CB. L HE Tp. | HeETp. yCT. — orpax coJI.
leucocladum)
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Kayna oOGbIKHOBEHHAs!
. OyJIbIEHEK
?Vibirnum opulus K-1 T. B. Tp. Tp. YCT. — mup. —
Roseum)
Kaparana npeBoBuiHas
(Caragana K-1 T. B. HE TP HE TP. — — LIHp. COJ.
arborescens)
KusunpHuk O6nectsmmit K2 - He 1p He 1p yer o 1p o
(Cotoneaster lucidus) T ) ) )
JIox y3konucTHbII ou
(Elaeagnus K-1 CB. II. HE TP. HE TP. ) — LIHP. COJL.
angustifolia) yer
Oonenuxa BETBUCTAs
(Hippophae K-1 CB. L HE Tp. Tp. yer — orpas. —
rhamnoides)
ITy3bipernogHuk
KaJHHOHCTHRIH K-2 T. B. HE Tp. HE Tp. ycT — up. —
(Physocarpus
opulifolius)
CupeHb 00BIKHOBEHHAS cIL.
. . K-1 HE Tp. HE Tp. — ycT — up.
(Syringa vulgaris) COJL.
CHEXHOSATOTHUK
. K-2 T. B. HE TP. HE Tp. — — orpas. —
(Symphoricarpos)
CMopoarHa 30J0TUCTas K2 - He 1p He p yer yer 1p o
(Ribes aureum) o ) ) )
Conpeﬂ Banryrra . K2 o o - yer o wHp. o
(Spiraea vanhouttei)
Crupest ssnoHcKas
. . . K-2 CB. I — Tp. ycr — orpaH. —
(Spiraea japonica)
Cymax mymHCTeIi K-1 CB. I HE TP HE Tp — — orpa’ coI
(Rhus typhina) T ) ) ) )
Dop3uIHs MPOMEKy-
TouHas (Forsythia K-2 — Tp. — ycr — orpas. —
suspensa)
AiiBa TIOHCKas HU3Kas
(Chaenomeles Maulei) K-3 CB- . P- HETp. yer. B orpat. B
I'mbuckyc cupuiickuit K3 He T He T u o o N
(Hibiscus syriacus) - - 1P Orpa. coxL.
YyOyluHuK 0OBIKHOBEH-
Heiit (Philadelphus K-2 He Tp. — — — — OrpaH. —
coronarius)
Tpumeyanue. B Tabau1ie MPUHATHI CIEAYIONIHE COKPAIEHHS U YCIOBHbIC 0003HAUCHHS:
1) mo BeIcOTE pocTa: JI-1 — nepeBbs NepBOi BENUUHHBL, CBBIIIE 25 M; JI-2 — nepeBbs BTOPOi BETHIHHEL,
ot 15 10 25 m; [1-3 — nepeBbs TpeTbel BenuuuHbl, 10 15 M; K-1 — KycrapHUKH epBOit BEJIMUHMHBL, CBBIILIE 3 M;
K-2 — xycrapauku BTOopoii BenuuuHsl, 1-3 M; K-3 — KycTapHUKH TpeThel BEIUYHHBI, 10 1 M;
2) 1O OTHOIIEHHIO K CBETY: CB. J. — CBETOJIFOOMBOE; CP. CBIL. — CPEIHE CBETOIIOOMBOE; T. B. — TEHEBBI-
HOCIIMBOE;
3) no TpeOOBaTENFHOCTH K TOYBE: HE TP. — HE TPeOOBATENBHOE; CP. TP. — CpEAHe TPeOOBATENBHOE;
Tp. — TpeboBaTeIbHOE;
4) HO OTHONIGHWIO K BJare: He Tp. — He TpeboBaTeIbHOE; Cp. Tp. — CpenHe TpeOOoBaTEeNbHOE;
Tp. — TpeOOBATENBHOE;
5) MO IBIMOra30yCTOMYMBOCTH: YCT. — YCTOMUYMBOE; HE YCT. — HE YCTOWYUBOE;
6) YCTOHUYMBOCTD K MOPaXKCHUIO BPEIUTEISIMU M OOJIE3HSIMU: YCT. — YCTOIYMBOE; HE YCT. — HE YCTOM-
4YHBOE;
7) IO OTHOLICHHUIO K 3aCOJICHHOCTH MOUBBI: COJI. — COJICYCTOHYHBOE; CII. CONI. — CIa00 COJIeYyCTONYHBOE;
HE COJI. — HE COJICYCTOHYHBOE.
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OnHa U3 npobIeM COBPEMEHHOTO FOPOCKOTO O3ENEHEHHsI — OTCYTCTBHE €IHHOH HOPMaTHBHOM
0a3bl B YaCTH CO3[aHHS M COAEpXkKaHHsA OOBEKTOB o3eieHeHus. Ha ceromusmumii nenp B Poccnn peit-
CTBYET Y HOCUT PEKOMEH/IATENbHbIN XapakTep eauHcTBeHHbIH nokyMeHT — MJIC 13-5.2000 «IIpaBuna
CO3/JaHMs1, OXPAHbI U COAEPKAHUS 3€JICHbIX HacaKAeHUl B ropoaax Poccuiickoii denepanum», KOTOPbIHA
HE UMEET B CBOEM COCTaBE TEXHOJIOTUUECKH IPAMOTHBIX, AE€TANBHBIX U aKTyaIbHBIX HOPM U TIPABHJI IO CO-
JIeprKaHUIO 3eNEHBIX HAaCAKIEHUH, 00pe3Ke AePEeBbEB U IPYTHX aCIEKTOB o3eneHeHus [11].

B cnoxuBIeiics cutyauun B ACTpaxaHH U psifie APYTUX TOPOAOB C HU3KUM YPOBHEM KayecTBa
03€JIEHEHHS 1 CIIOKHBIMH ITEPCIIEKTHBAMHU TOPOICKOT0 3eJIEHOTO CTPOUTENBCTBA, KpalfHe aKkTyaJleH BO-
npoc pa3pabOTKM HOpMAaTHBHON 0a3bl B JAaHHOW OTpaciy, 00s3aTeIbHOH, a HE PEeKOMEHJOBaHHOM
K HcronHeHH0. OCHOBBIBAsCh HA MMEIOIIEMCS ONbITE B cepe TOpPOACKOro O3eNICHEHHs, CIEIyeT,
YTO MOAO0OHBIE HOPMAaTHBHBIE AKTHI HEOOXOIUMBI 110 CIIETYIOIIMM HAIPaBICHUAM: apaMeTpbI IS 110-
CaJJOYHOTO MaTepHaa IPeBeCHO-KyCTAPHUKOBBIX PACTCHHUH; CTAHAAPTHI ITOCAIKH PACTCHUH Ha 00BEK-
Tax 03eJeHEHUs; TPeOOBaHNS 110 COIEPIKAHHIO TOPOJICKUX 3eTIEHBIX HACKICHHUHI; paBHJIa 110 00pe3Ke
JiepeBbeB U TpeOoBaHMA 00 003aTEIFHOM MOHUTOPUHTE X COCTOSIHUS B ypOonaHamadTax.

AHTponoreHssie GpaxTopbl ypOaHH3UPOBaHHOW CPE/ibl, B OTIIMYUH OT KIMMaTHYECKHX (aKTOPOB,
MOTyYT OBITh OTKOPPEKTUPOBAHBI MIIH MONHOCTBIO YCTpaHEHBI. {11 3Toro Heo6Xoaumo cobmoneHne
CIEYIOIIUX YCIOBHIA:

e TpPaMOTHBIN MOJO0P aCCOPTUMEHTA PACTEHHH JUIS TOPOJICKOTO O3EICHEHHUS;

e Ha dTamne pa3pabOTKU NPOEKTHON JOKYMEHTAIIMH HA OOBEKTHI 03€JICHEHUsI HEOOX0AUMO CO-
OJIro/IeHYE TIPUHIUIIOB IIPOEKTHPOBAHUS B JTaHAMIAQTHOM CTPOUTEIIBCTBE, OHOJIOTHIECKHUX U arpoTeX-
HHYECKHUX MOTPEOHOCTEH IUIaHUPYEeMBIX HaCaXKICHHH, a TAK)KEe HOPMAaTHBHBIX TPEOOBaHUSI IO COOIIO-
JICHUIO OXPAHHBIX 30H CYLIECTBYIOLIUX U MPOSKTUPYEMBIX HHKEHEPHBIX KOMMYHHKAIHHA. DTO MO3BO-
JUT 00ECTIEUNTh B PEKPEAIIMOHHBIX 30HaX (DYHKIIMOHAIBHYIO U 3CTETHYECKYIO IPUBIEKATEILHOCTH O
HOBPEMEHHO C JIOJNTOCPOYHOI M Ge30macHON JKCIUTyaTalyeil 00beKkTa 03eJIeHEHUSI C TOYKH 3PSHUS
JKH3HECIIOCOOHOCTH 3€NIEHBIX HACAXKICHUH (IepeBbsl, KyCTapHUKH, MHOTOJICTHHE [[BETOYHBIX PAaCTCHUN
U IeKOPaTHBHBIE TPABBI, TA30HHBIC MOKPBITHS), a Takke 0€30MacHOH 3KCINTyaTallui HH)KCHEPHO-TEX-
HUYECKOH HHPPACTPYKTYPHI;

e OYCHb BAKHO HA 3TAlle 3aKIAIKH MM PEKOHCTPYKIHN 0OBEKTOB 03€IIEHEHHUS CTPOTO COOMI0-
JaTh MIPOEKTHYIO JOKYMEHTAINIO;

e COOJIONATh TEXHOJIOTHIO MOCAAKH 3EIEHBIX HACAXKICHUH, 0COOCHHO NIEpEBhEB, MPH OOBEK-
THBHO CJIO)KHBILEHCS MPAKTUKE BBICAKH B TOPOACKHUX YCIOBUSAX KPYITHOMEPHBIX PAaCTEHHIH;

e BAKHBIA ACIEKT — TEXHOJIOTHYHOCTh B OOCTYKHBAaHHM TOPOACKUX 3€JEHBIX HACAXKICHUIT
Ha BCeX €ro sramax (Ce30HHBIE MEPONpPHATHS, 00pe3Ka, CTPHIKKA IEPEBbEB M KYCTApHUKOB, MOHHUTO-
PHHT COCTOSIHHSI 3€JIEHBIX HACaXJCHWH, MEPOIPHATHS MO OOCIY)XHBAaHUIO aBapUHHBIX PACTCHU,
0COOEHHO NIepEBBEB);

® [POBe/ICHHE MHBEHTAPH3ALMU IEPEBbEB Ha TEPPUTOPUH TOPO/IA C LEIIbI0 IPAMOTHOTO U MOJI-
HOLIEHHOTO COJIepKaHMs M 00CITy)KUBaHUSA 00BEKTOB ypOomanamradgros [2].

Komrmieke Takux MEpOpHsITHI TTO3BOJUT HA4YaTh paOOTY 110 CO3TaHHIO BOAHO-3€IEHOT0 KapKaca
r. AcTpaxaHu 10 IpuMepy MHOrux roponos Poccuu [15; 16].

VYcaoBUSAMH KyJIbTHBALMH TOYBEHHOTO OKPOBA CEIMTEOHON TEPPUTOPHH SIBISIETCS TPUMEHEHHS
aKTUBHOTO WJA C OYMCTHBIX COOPYKCHHH KaHAIM3aIllMd B Ka4eCTBE OHMOJIOTMYECKOTO YHOOpEHUS
MOJ APEBECHO-KYCTapHUKOBOH PACTHUTENBHOCTBIO, T. K. OT 00NafaeT CIeAyIOMNUMH XapaKTepHCTH-
KaMH: OTCYTCTBHEM TOKCHYHOCTH (5 KJ1acc OMAacCHOCTH), CTENEHbI0 00e3BokeHHOCTH (10 5070 %),
OTCYTCTBHEM COJIEH TSHKEIBIX MeTAILTOB (0COOEHHO TOKCHUYHBIX ). HopMa BHECeHHMsT akTHBHOTO MIIa 3a-
BHCUT OT CTENEHH T'yMyCHPOBAaHHOCTH MOYBEHHOTO MOKPOBA ITOJ] PACTECHUSIMHU, OOBITHO COCTaBIISS
ot 10 mo 30 t/ra cyxoro Bemectsa [4; 10].

Meroauka pacuéTa TEOPETHYECKU JOMYCTUMBIX HOPM BHOCHMOT'O 0CAJIKa CTOYHBIX BOJ Ha MpH-
Mepe CojepKaHMsl a30Ta MpeIyCMaTpHBaeT PacyéT HOPM OCaaKa MO COJACP)KAHMI0 MUHEPaIbHOTO
u obrero asora [13].

Pacuér HOpM OcajKa IO coJepKaHHI0 MPHEPATHHOTO a30Ta B HEM MPOBOAUTCS 10 hopmyie 1:

)11' Nmin=B Y / CNmin, (])
rae J"Nmin — TEOPETHYECKH AOMyCcTHMas HOpMa 0cajKa, T/Ta CyXoil Macchl;
B — BeIHOC a30Ta 1 T ypoxkas (mpunosxenue 4 [13]);
Y — ypoxait 0CHOBHO IPOIYKINH, T/Ta;
ChNmin — conieprkanne MuHepanbpHoro azota (N — NO3z + N — NHa) B 1 T cyxoit Maccsl ocazka, Kr.
Pacuér HOpM ocajika 1Mo Co/iepKaHMIo O0IIEro a30Ta B HEM MPOBOAUTCS 1o opmyie 2:

JU'N =300/ Cn, )

rae J{'N — TeopeTHuecKH JOIyCTHMasi HOpMa 0cajika, T/Ta CyXOH MacChl;
CN — cozeprxanune o0miero a3orta B 1 T cyxoif Macchl 0cajika, KT
300 — MakcuMabHas 032 BHECEHHS a30Ta C 0CAIKOM, Kr/Ta.
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Heo6x0auM0 BECTH MOHHTOPHHT arpOXHMHUYECKUX U arpoOMOJIOTHYECKUX CBOMCTB MOYB 3elle-
HOM 30HBI HEPHOANIHOCTHIO OJMH pa3 B IATh JeT criaMu [ LIAC «ActpaxaHcKuii» 1711 KOPPEKTHPOBKH
CXEMBI UX yI0OpeHus.

BrIBOABI M peKOMeHAALUT

O06macTHOI IEHTp HaXOANTCS B KpaiiHe HeOIaroNpHATHEIX KIMMaTHIECKHX YCIIOBHSX ITOBBIIICH-
HOM 3ara3oBaHHOCTH, NIOJTOILICHUS, BTOPUYHOT'O 3aCOJICHUS U JIerpajalluil IOUBEHHOr0 IIOKPOBa, Ka-
TacTPO(PUIECKOTO UCYE3HOBEHUS CaMBIX TJIABHBIX OCHOB MHKPOKJIMMaTa — 3€JIEHBIX 30H C IPEeBECHO-
KyCTapHUKOBOW PAaCTUTENHHOCTBIO M CHCTEMaMH MX yBIakHeHHUs. HeoOxomuMo pacmmputs 3eéHbIe
MIPOCTPAHCTBA, 3ANPETUTh UX CBEIEHUE BJIOJIb MarucTpaiei U ropoJcKuX KaHanoB 0e3 JanbHeifnero
BOCCTAHOBIICHUS, BKIIIOUHTh B CTPOUTENIBHBIE MIPOEKTHI 0JIaroycTpOHCTBO KOHTPOIUPYEMYIO OpraHH-
3aIMI0 3€NIEHBIX 30H C JPEBECHO-KYCTAPHUKOBON PAaCTUTENHLHOCTBIO C CHCTEMaMH TonuBa. [y Kyib-
TUBAIMY TIOYBEHHOTO MTOKPOBA MpeJuIaraeTcs UCHoNb30BaTh IPOAYKThI HEPEpabOTKU OCaaKa C OUHCT-
HBIX COOpYXXEHHH KaHanm3anuH. [Ipemnaraercst Habop JIMCTBEHHBIX APEBECHO-KYCTapPHUKOBEIX pacTe-
HUIi, IMEIOIIHX XOPOIIIE CBOMCTBA aJallTalluy K YCIOBUAM apUIHOTO 3aCyIIIMBOI0 KIUMaTa peruoHa.
J1oKHBI OBITH 00S3aTENILHBI K HCIOIHEHHIO MPaBHIIa TI0 COJCPKaHUIO TOPOJCKUX 3eNEHBIX HacaK/ie-
HUH ¥ Pa3BUTHIO (HPUTOMEITHOPATUBHOTO (PHIIETPA HAIIETO TOpoa.
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Annomayusa. PaccmatpuBaroTcst IpoOIeMbl Ierpalaliii BOAHBIX 00BEKTOB AENBTHI p. Bonru Ha npumepe
BOJJHOI CHCTEMBI WIIbMEHs! | pUropheBCKHil. PackpbIBaroTCst MPUYMHBI H3MEHEHHS THAPABINYECKHX XapaKTePUCTHK
BOZIOTOKA IIPH BO3JCHCTBUM Ha €r0 CTOK M PEXKHM YPOBHEH KacKkaja MMAPO3JICKTPOCTAHIMIT U BOAOXPAHHIINILL, CO-
31aHHBIX Ha p. Boare. [IpuBoasTCs: MEphI 110 BOCCTAHOBIICHUIO CTECTBEHHBIX MPOLIECCOB CAMOOYHIIICHHS U ONTH-
MHM3aI[HU 3KOJIOTUYECKOr0 COCTOSHHS BOJHOTO OOBEKTA.
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Abstract. The article deals with the problems of degradation of water bodies of the Volga River delta on the
example of the Ilmen Grigoryevsky water system; the reasons for changes in the hydraulic characteristics of the
watercourse when its flow is affected and the regime of the levels of the cascade of hydroelectric power plants and
reservoirs created on the Volga River are revealed. Measures are given to restore the natural processes of self-
purification and optimize the ecological state of the water body.
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ITpoGieMbl KaUeCTBEHHOTO M KOJIMYECTBEHHOI'O HCTOMICHHS BOJHBIX PECYPCOB HE TEPSIOT CBOEH
aKTyaJIbHOCTHU M CBSI3aHBI KaK C TPUPOAHBIMU (PAKTOPaMH, TaK U C aHTPOIIOTCHHOMN COCTaBIISIONICH.

[IpupoaHble 0COOEHHOCTH TEPPUTOPHUU ACTPaXaHCKOW OONACTH, apUIHBIH KIMMaT He CIoco0-
CTBYIOT Pa3sBHTHIO THAPOTrpadHYecKON CEeTH M OCIOKHSIOT MpoOsieMbl BogoobecreuyeHHOCTH. Tak,
p. Bounra B nipeneniax perroHa He UMEeT HU OJHOTO MPUTOKA. B TO jke BpeMsi U3bsATHE 3HAYUTEIBHON
94acTH CTOKa Ha Xo3siicTBeHHbIe Hyk1bl B HibkHeM IToBOIDKBE M €O BCei IUIOMIAM BOAOCOOPHOTO

© Mopo3sosa JI. A., Mypaeuna M. B., imutpues E. A., Ps3anosa A. C., 2023.
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T'eoskonozusn (ceozpaghuueckue nayxku)
Geoecology (Geographical Sciences)

GacceifHa, a Takxke cOpoC OBITOBBIX M IPOM3BOICTBEHHBIX CTOUHBIX BOJI IPUBOAAT KaK K KONUYECTBEH-
HOMY, TaK U K KaueCTBEHHOMY HCTOIIEHUIO PECYPCOB MPECHBIX BOJI, IPEICTABIISIIOIINX OCHOBY JKH3HE-
JEATEIbHOCTH YeJIOBEKA M BCETO KUBOTO Ha 3eMIle.

DopMHpOBaHUE PEUHBIX PYCEN MPOUCXOAUT B Pe3ylbTaTe B3aUMOAEHCTBHS TAKUX MPOIECCOB,
Kak 3po3usi (pa3sMbIB pycel W MOWMBI), a TakXKe MEepeHOC U aKKyMyJsius HaHocoB. COOTHOIICHHE
MEX]y PAaCX0Z0M HaHOCOB U TPAHCIIOPTUPYIOIIEH CIOCOOHOCTHIO IIOTOKA CBSI3aHBI C KOMITIIEKCOM IIPH-
POIHBIX YCIOBHH KaK BCEro BOJ0OCOOpPA, TaKk ¥ KOHKPETHBIM y4acTKOM pekH. OcoOeHHOCTH KIIMMaTH-
YECKHUX YCIIOBHII 1 CBOMCTB ITOJICTIIIAIONIEH TOBEPXHOCTH OacceifHa peKH OKa3bIBAIOT HETTOCPEICTBEH-
HOE BIMSIHUE Ha 00BEM U PEXKUM JKUAKOTO CTOKa M (OpMHPOBaHHE TBEPIOro CTOKA (HAHOCOB), BO3-
JIEUCTBYIOIINX, B CBOIO 04Yepelb, Ha MOpHOMETpHIECKHEe XapaKTepHUCTHKU pycna [1].

B nensre Bonru cdopmupoBanace cioxHasi CeTh HAPaBICHHH CTOKA, COOTBETCTBYIOIUX OC-
HOBHBIM BOIHBIM apTepusiM: bysany, bonne, Kamezsaxy, Crapoit Bonre, baxremupy, — o0pasyromux
CHCTEMBI O0JIee METIKHX BOJOTOKOB, COCTABIISIONINX OCHOBY PYCIIOBOH CETH.

B ectectBenHBIX ycnoBusax (mo 1958 r.), pacnpenenenue o6péma croka Boarn Opnt0 HepaBHO-
MepHBIM: Ooibinas ero 4acts (70 %) npuxomuiack Ha BecHY, o 30 % — Ha JIeTO U OCEHb, H TOJIBKO
10 % oT cpenHerogoBOro CToka — Ha 3UMy. 3aperyJIMpoBaHue cToka BoJird, CTpoUTeNbCTBO THIPO-
3MEKTPOCTAHIMH ¥ BOJOXPAHMIHII BBI3BAJIO H3MEHEHNE BCEX COCTABILIONIMX PEYHOTO CTOKA: HAHO-
COB, PaCTBOPEHHBIX BEIIECTB, KAYECTBA U CKOPOCTH TEUCHUS BOABI, HHTEHCHBHOCTH THUAPOJIOT0-MOP-
(omormyeckux mporeccoB GpopMupoBaHus pycen. Hambonpliee BO3eHCTBHE THAPOTEXHHUYECKOE
CTPOUTENILCTBO OKA3aJI0 Ha TOKA3aTEeNH BHYTPUTOJOBOTO PACIIPeIeNICHUsI CTOKA M MAaKCHMAaJIbHOTO pac-
xoza Bozbl. [1o cpaBHEHHUIO C €CTECTBEHHBIM CTOKOM, IIPOU30IIIIO 3aMETHOE CHIDKEHHE, OCOOCHHO B Ya-
CTO MOBTOPSIOLIUECS MaJOBOJHBIC T'OJIbl, MAKCUMAJILHBIX PAcXOJ0B BOJbI B IIEPUOJ] BECEHHErO I0-
BOJIKA U COKpAIIEHUE ero CPOKoB [2; 3].

HckyccTBeHHOE HapyIIeHHE COOTBETCTBHS MEXKIY TPAHCHIOPTHPYIOIIEH CIOCOOHOCTBIO BOJO-
TOKa U KOJIMIECTBOM B3BeCEH, MOCTYMAIOIIUX ¢ BOJOCOOPHOH IIOIIAAH, IBIAETCS OJJHOH U3 OCHOBHBIX
MPUYUH 3aHICHHS PEUHBIX PyCell.

TpancnopTrpyomas cHoCOOHOCTh PEYHOTO MOTOKA ONPEAENAETCS] CKOPOCThIO TeueHus. Benen-
CTBHE aKKyMYJISIIIUY CTOKA B MTABOJOK U 0TOOpa CTOKA B MEKEHB ISl XO3STHCTBEHHOTO UCIIONB30BAHMS,
CKOPOCTH T€YEHHS M, COOTBETCTBEHHO, TPAHCIIOPTHPYIOLIasi CIOCOOHOCTh YMeHbIIaloTCsl. Tak, cokpa-
IIEHHe pacxoja B peke Ha 25 % MPHUBOIHUT K CHIKEHHIO TPAHCHOPTHPYIOMEH CHOCOOHOCTH MOTOKA
B JIBa pasa [6].

W3MeHeHne ruipaBIn4ecKuX XapakTepUCTHK BOJOTOKA ITPU BO3/IEHCTBUY Ha €T0 CTOK U PEKUM
YPOBHEH YMEHBIIAeT TAKXKEe Pa3MbIBAIONIYI0 CIOCOOHOCTH PEYHOTO MOTOKA. B pesynprare cCKONMMBIIH-
€csl PyCJIOBBIE OTJIIOKEHHUSI HE MOTYT Pa3MBIBAaThCSl PEUHBIM MOTOKOM B IIEPHOJ BECEHHETO IMaBOJKa
1 MIPOLIECC aKKyMYJIISIIUH OTJIOKEHHUH B PEIHOM PYyCIIe CTAHOBUTCS IIPOTPECCUPYIOIIHIM.

B cnoxuBmielics cuTyanuy, B MaJOBOIHbBIE TOBI BOAHBIE OOBEKTHI C TOHMKEHHON IIPOTOYHO-
CTBIO, C HEKOT/1a COATaHCUPOBAHHON KOCHCTEMOM, B KOTOPOH JeHCTBOBAIIN MEXaHU3MbI CAaMOOYHIIIE-
HHSI, OKa3bIBAIOTCS Haubouiee YsI3BUMBIMH, TIOCTETIEHHO TEPSIIOT CIIOCOOHOCTh K BECEHHEMY NPOMBIBY
JIOHHBIX OTJIOXKEHHUI, CAMOOUYHILICHUIO U 3auuBatoTcs [7; 8].

JlaHHBIE ITPOLIECCHI CTAHOBATCS XapaKTePHBIMH AJIsl HEOOJIBILIMX BOJIOTOKOB JIeNbThI Boury, cro-
COOCTBYSI X JIeTpaJlaliikl ¥ MCYE3HOBEHHIO, YTO 3HAYMTEIILHO HAPYLIAET YKOJIOTHYECKOE COCTOSIHUE
9KOCHCTEM PETHOHA.

BemmeomnicanHbIe MPOLECCH SIPKO BRIPaXKeHBI Ha IIPUMEPE BOJHON CHCTEMBI MIIbMeHS ['purops-
eBcknil. Hexorja momHoBoHas cucTeMa, CIy>KHBIIAs MUTPAIIMOHHBIM ITyTeM ITPOXO/a Ha HEPeCT LeH-
HBIX TIOPOJ] PIO, B TOM YHCIJI€ OCETPOBBIX BUIOB, IPAKTHUECKHU ITOJHOCTHIO 3amnBanack. OCHOBHBIM
BOJIOTOKOM, CHaOXaIOIMM MJIBMEHb BOJOH, sBiseTcs ep. Kamun. On 6epér Hauano ot mp. DomuH
bank, Bragaer B WibMeHb [ pUrOpbeBCKHUii, KOTOPBIH coenuHsieTcs ¢ ep. BaxpameeBbiM. Takum oOpa-
30M, ep. Kamus u unbMens ['pUropbeBCKkuil SIBISIIOTCS €IMHON BOAHOM cucTteMoi. C LENblo SKOJIOTH-
YECKOT'0 03/I0pPOBIICHUSI WIIbMEHS [ pPUTOPHEBCKHI M BOCCTAHOBJICHHS €0 OHOJIOTMYECKOI MPOYKTHB-
HocTH B 2016 T. OBUT OTpEryaMpOBaH HOPMATBLHBIN BOJOOOMEH 3a cUéT pacuucTku ep. Kammna. [iry-
6uHa Bogm! B epuke oT 0 10 1,9 M (B ocHOBHOM 0,1-0,5 ™). [IpoBeneHsI paboThl o pacumctke 4,5 KM
epuka. [ myOouna Boasl B wibMeHe ['puropseBckuii ot 0,3 10 1,1 M (B ocHoBHOM 0,5-0,8 ™). Pacunctka
WIbMeHs [ puropbeBckuil OCyIIecTBICHA MOCPEICTBOM yCTPOUCTBA MPOpPE3N OT yCThs ep. Kammna
JI0 BBIXOZ1a MIIbMEHS B ep. Baxpamees npotsxxéHHOCTBIO 970 M.

Bonanas cucrema «ep. Kamus — unbMeHs I pUropbeBcKuily pacioioxkeHa B I0ro-BOCTOYHOH OKO-
HEYHOCTHU ACIIBLTHI P. Bouru u HETIOCPEACTBEHHO MPUMBIKACT K AKBATOPHUH aBaHJACIBTHI C eé paCKaTHOP’I
qacThio. B 3TOM palioHe Ha THAPOTOTHYECKUI PEKUM BOAHON CHCTEMBI CYIIECTBEHHOE BIMSHUE OKa-
3BIBAlOT MHOTOJIETHHE IIUKIIBI KoJieOaHmii ypoBHs Kacruiickoro Mopsi. 3a mepHo/ OT TOCIEAHETO IIUKIIa
ypoBHsI MOps B 1999 1. Ha abcoMOTHOM 0TMETKe MUHYC 26,80 M IIPOU30IIIO CYIIECTBEHHOE CHIKEHUE
ypoBHs Ha 1,4 M 10 aOCONIOTHOM OTMETKH MHHYC 28,20 M.
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OZHOBPEMEHHO C 3TUM NIPOILIECCOM, B CBS3H C SIBHO BBIPAKEHHBIM MaJIOBOJHBIM IIUKIIOM CTOKa
p- Bonru Haunzas ¢ 2006 r., yMEeHbIICHHEM CKOPOCTH TEUCHUS BOJBI 1 CHIDKCHHEM POMBIBHOTO JeH-
CTBHUS BECEHHETO MaBOJKA, IPAKTUIECKH BO BCEX BOJOTOKAX IENbTHI PE3KO YCHIIHICS MPOLECC aKKy-
MYJISIIAU JOHHBIX OTJIOKEHHH [5].

B pe3ynbprare COBMECTHOTO JEHCTBUS 3THX ABYX B3aMMOCBSI3aHHBIX SIBICHUH NPOU30ILIO CHHU-
JKCHUE YPOBHS BOJIbI B pa3IMYHbIX paiioHax aBaHAenbThl OT 40 1o 70 cm. Ha akBaTopuu BonHOH cu-
creMsl «ep. Kamme — mibMeHb I'pUropbeBcKuii» 3T0 MPUBEIIO K NaJeHUIO YpoBHA BoJbl Ha 40—50 cm.
[MonHoe mepeckIxaHNe JaHHOH aKBaTOPHH IPEOTBPAIANOCh TOJIBKO HOAIEpKaHNeM cToka p. Bonrn
Ha ypoBHe He Hxke 40-50 % obecniedenHoct. OnHako (oHOBEIE ITyOUHBI BOIHOU cucTeMsl «ep. Ka-
IIMH — WIbMeHb [ puropsesckuii» ynanu 1o 40-50 cm gaxe npu ypoBHe Boabl 50 % o6ecriedeHHOCTH.

[upuna mpope3n pacyUCTKH ObLTa MPHHATA, UCXOJS U3 MHOTOJIETHETO OIBITA AKCILTyaTalldH
€CTECTBEHHBIX BOJOTOKOB B JesbTe p. Boaru. [Ipu ycTpoiicTBe npope3y pacuuCTKU IIUPUHON MeHee
20 M, B CBSI3U C aKTUBHBEIM BO3/ICHICTBHEM HAaroHHBIX BETPOB FOTO-BOCTOYHOTO HAIIPABIICHUS, A TAKKe
ci1aboii BHYTpeHHEH CBS3bI0 WIINCTHIX M CYIIECYaHBIX OTJIOKEHHH Ha JHE, IIPOMCXOJUT OUeHb OBICTpoe
OIIOJI3aHUE OTKOCOB MPOPE3U H KHUBOE CEYEHHE BOJLOTOKA CYIIECTBEHHO COKpAIAeTCs, YTO MOTIIO OBl
MIPUBECTH K 3HAUUTEILHOMY CHI)KEHHIO MTOJIOKUTEIBHOTO 3P (eKTa OT IPOBEIICHUS PACUHCTKH.

C y4€TOM BBIILIECH3IIOKEHHOTO, IIMPUHA MTPOpPE3n pacuucTku ep. Kammna npunsta 25,5-27,5 M,
a wpMeHs [ puropeeBckuit — 25,5-29,0 M B 3aBUCHMOCTH OT IapaMEeTPOB BOTHBIX OOBEKTOB.

Pycno BogHBIX O0BEKTOB IIOTHO 3aKPHITO MOTPYKEHHOW MSTKON BOIHOW pacTUTEIHHOCTBHIO
U TPOCTHUKOM. B pe3synpTaTe ckopocTh TeueHHUs! BOABI B MEXKEHHBIN neproj He npessimana 0,1 m/c,
YTO HPUBOJIWIIO B YCIIOBHSIX JKapKOTO KIIMMaTa ACTpaXxaHCKOW 00JacTH K BOSHHKHOBEHHUIO 3aCTOHHBIX
SIBTICHUH Y PE3KOMY YXYALICHHIO KauecTBa BOABI B CBS3H C PA3JIOKEHHEM OPIraHHIECKHX OCTaTKOB pac-
TUTEIHLHOCTH M UHTCHCUBHBIM 3a00JaunBaHueM [5].

JlaHHBIE IPOLIECCHI 3HAUUTENBHO OCJIOKHSIN KaK 3KOJIOTHYECKOe COCTOSHHE SKOCUCTEMBI aK-
BAJILHOTO KOMIIIEKCA, TaK ¥ CAHUTAPHOE COCTOSHUE BOJHBIX 00BEKTOB, HECYIIUX YTPO3Y PACIpOCTpa-
HEHUsI NH()EKIIMOHHBIX 3a00JIeBaHNI CPEAN HACENIEHNUs, IPOXKUBAOIIETO B OKPYTe.

B anMuHMCTpaTMBHOM OTHOILIEHMM BOJAHAs cucreMa «ep. Kamumn — wibMeHb ['puropreBckuiin
pacmonoxeHna B Bonomapckom paiioHe AcTpaxaHCKOH 00JacTH Ha 3eMJISIX MyHHUIMIIAIBHOTO 00pa3o-
BaHMsl «MYyNTaHOBCKHII CENBCOBET» Ha Yy4YacTKe, BXOJSIIEM B COCTaB BOAHO-OOJOTHBIX YroOIWi
«/lenpTa pexu Bomray.

JlanHas TeppuTopust oxpansercsi Pamcapckoil KOHBEHIMEH O BOAHO-O00JOTHBIX YTOJbsIX, UMEIO-
IIMX MEXIyHapoIHOE 3HaueHHUe, IJIaBHBIM 00pa3oM B KauecTBE MECTOOOWTAaHHWH BOJOILIABAIOIINX
nTr. BoaHo-0010THEIE yroAbs IPEACTABIAIOT COO0H AENBTOBYIO 00TAaCTh C OCTPOBAMH, TOKPHITHIMA
TPOCTHHKOBO-POTO30BEIMH KPEIISIMH, HBOBBIMH JIECAMH, 3apOCIISIMH TPOCTHHKA, €KETOJIOBHHUKA U OT-
KPBITBIMH aKBATOPUSIMHU C TTOJJBOAHO-JIYTOBBIM 3apAaCTaHHEM. 31€Ch PACIIOI0KEHBI MECTa MacCOBOTO
HEpecTa MOIyIPOXOIHBIX PHIO M MUTpANlMi Ha HEPECT OCETPOBHIX PHIO, a TAK)KE MacCOBOTO THE3I0Ba-
HUS BOJIOTUIABAIONINX M KOJIOHHAIBHO THE3/ISIINXCS BECTOHOTHX M ToJIeHacTsIX nruil. Paiton Bogno-
BonoTHBIX yroauii IeXXUT Ha OAHOM U3 KPYIMHEHIIHNX [IPOJICTHBIX ITyTell BOAHBIX NTHUIL [6].

IIpoBeneHHas pacuncTka pacCuMTaHa Ha yBEJIMUYEHHE MPOMYCKHOH crocobHocTn pycna ep. Ka-
LIMHA ¥ WIBMEHS [ pUropbeBCKUil B MEXKEHHBII MIEPHOJ M, KaK CJIEJCTBHE, HA BOCCTAHOBICHHE (YHK-
LM CAaMOOYHIIEHHUSI U CAaMOBOCCTaHOBJICHHSI BOJHOTO 00BEKTa, YTO MPUBEIET K HOPMAIHU3AIMHU IKO-
JIOTHYECKOTO COCTOSHHS B OacceiiHe BEINIeyKa3aHHBIX BOTHBIX OOBEKTOB.

OuncTKa pycen peK OT 3arpsa3HEHHBIX JOHHBIX OTIOXKEHHI BXOIWT B CHCTEMY MEPONPHUSTHH
10 OXpaHe BOJHBIX HCTOYHUKOB B HACENEHHBIX IYHKTaX, TOPOJAX, TPaIONPOMBIIIIEHHBIX paifoHax,
arpoNpPOMBIIIIEHHBIX KOMIUIEKCAX U 32 MX IpeellaMi — B 30HAaX OTPUIATENHHOTO BIUSIHUS Ha CAaHH-
TapHOE COCTOSHHE BOJOTOKA.

PeTpocnieKTUBHEIN aHaIM3 MO3BOJSIET NMPOTHO3MPOBATh JUTUTEIFHOCTD MOJ0KUTEIBFHOTO BIIUSI-
HHS JICSITEIBHOCTH MO BO30OHOBJICHHIO €CTECTBEHHBIX MPOLECCOB CAMOOYHCTKH, BOCCTAHOBICHHUIO
OHMOJIOrNYECKOi MPOIYKTHBHOCTH U 03/I0POBJICHHIO CAHUTAPHOTO COCTOSHMS aKBaJbHOTO KOMILIEKCa
unbMens ['puropbeBckuii Ha ieproz okoio 50 jer.
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Annomayua. J{ns 3a1UThl CENIUTEOHBIX TEPPUTOPHUI TOPOJIOB U CEIbCKUX HACEIEHHBIX IIYHKTOB OT 3aTOI-
JICHUSI IIOBEPXHOCTHBIMH M NOATOINICHUS OJ3¢MHBIMU BOJIAMH, A TAKXXE JUIS JIOKAIU3ALUK BPEJHOTO BO3ACHCTBUS
9TUX BOJ Ha YCJIOBHS 3aCTPOMKH, IIMPOKO HNPUMEHSIOT METOIBI U CIOCOOBI HHXKEHEPHOH 3aIlUTHl TEPPUTOPUI.
B kauecTBe OHOTO M3 OCHOBHBIX CPEJCTB HH)KEHEPHOH 3all[UTHI IPEyCMaTPUBAIOTCS IPEHAKHBIE CHCTEMBI H OT-
JIeNbHBIC APEHAXKH, COOPYIKEHHUS [0 OTBOJLY TOBEPXHOCTHOTO CTOKA. [111acTOBBIN ApeHaX SBIACTCS OJHUM U3 CaMbIX
9 HEeKTUBHBIX CIIOCOOOB OTBOJIA TPYHTOBBIX BOJ C TEPPHUTOPHH, a TAKXKE BIIATH, 00Opa3yIOLIEHcs BCIEICTBHE HPO-
HHUKHOBEHHS aTMOC(EPHBIX OCAIKOB B TPYHT WM I0ouBY. J[i1s1 O0nee Han&KHON 3alUThl MECTHOCTH OT JIOYKAEBBIX
U TaJbIX BOJ IUIACTOBBIN JPEHAX MCIIONb3YEeTCS B COBOKYIHOCTH C APYTUM THIIOM CHCTEM IOBEPXHOCTHOTO BOJIO-
OTBOZIa — BOJOCTOYHAs CHCTEMA, IIOCTPOCHHAS 10 NPUHIINITY JIUBHEBOH KaHAIH3alUH.

Kntouegvie cnoga: 3aroluieHne, NONTOIUICHNUE, CEIUTEOHbIE TEPPUTOPUH, IUIACTOBBIM IpPEHAX, JIMBHEBas
KaHaJIM3aLMs

s yumuposanusn: Iapdentse O. A., Tpouenko U. A., Kopuesckas 0. B. [IpeHax kak HHCTPyMEHT3a-
IIUATHI CETUTEOHBIX TEPPUTOPHH OT 3aTOIUICHUS M HMOATOILUICHUS // I'eonorus, reorpadus u riaobdainbHas SHEPIus.
2023. Ne 2. C. 152—-157. https://doi.org/10.54398/20776322_2023 2 152.
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Abstract. Methods and techniques of engineering protection of territories are widely used for the protection
of residential areas of cities and rural settlements from flooding by surface water and underflooding by groundwater,
as well as for the localization of the harmful effects of these waters on the conditions of development. As one of the
main means of engineering protection, drainage systems and separate drains and structures for drainage of surface
runoff are envisaged.Formation drainage is one of the most effective ways of drainage of ground waters from
the territory, as well as moisture formed as a result of atmospheric precipitation penetration into the ground or soil.
For better protection of the area from rain and melt water drainage is used in conjunction with another type of surface
drainage system — a drainage system, built on the principle of stormwater drainage.

Keywords: flooding, underflooding, residential areas, city, rural settlements, formation drainage, storm water
drainage
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BBenenue

ATMmocdepHbIe 0CaKH, BHIAJAIONINE B JIETHE-OCEHHUH MepHoJ roja, GopMUPYIOT J0XKICBOH
cToK. ATMOC(hepHBIe 0CaIKH, BBIMAAAIONINE B XOJOMAHBII MEpHO] ro/ia, BECHOH 00pa3yroT — Tajblid
CTOK. BOJIbI 103K /IEBBIX U TaJIBIX CTOKOB, MPOCOYHBIIHKECS B IPYHT, GOPMHUPYIOT APSHAXKHBIN (MHPHIb-
TPALMOHHBI) CTOK, CMIOCOOCTBYIOT YCHIJICHHIO MHTAHUSI €CTECTBEHHBIX I'PYHTOBBIX BOJ, MOJHHAMAs
WX YPOBEHb U H3MEHSS (PHIIBTPAMOHHYIO JHHAMHUKY.

© MMapdentoer O. A., Tpouenko U. A., Kopuesckas 0. B., 2023.
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T'eoskonozusn (ceozpaghuueckue nayxku)
Geoecology (Geographical Sciences)

[onToruieHne HaceNEHHBIX MYHKTOB SBJIAETCS OJHON M3 BAKHEUIINX SKOJOTHYECKUX MPOOIIEM.
Bopsba ¢ HuM cnoxxHas u goporocrosimas. CI0XKHOCTb 3aKII09AETCsl B TOM, YTO MPAKTUYECKH HEBO3-
MOJKHO HCKJIIOUHMTH Bce (DaKTOPBI MOJTOIVICHHS, KaK €CTECTBEHHBIE, TAK U HCKYCCTBEHHBIE.

JInst mpeoTBpaleHNs 3aTOINIEHHUs U MOATOIUICHHUS, CO3/IaHUs] HOPMANbHBIX yCIOBUI pa3BUTHSA
CENMTEOHBIX TEPPUTOPUII HEOOXOANMO BBHITOJHUTE PErYIHPOBAHUE ITOBEPXHOCTHOIO U TPYHTOBOTO
CTOKa BOJI CIEI[HAITEHBIMU MEPONPUATHSIMH. 751 0TBOJIa TOBEPXHOCTHOTO CTOKA HCIONIB30BaTh KaHa-
JIM3aIMOHHYIO CETh, a JUIsl 0TBOJIA IOI3EMHBIX BOJ pa3paboTaTh CUCTEMY BOJOIIOHIDKCHUSL.

O0BbeKTbI H METOAbI

OOBeKTaMH UCCIIEOBAHMS 3aIIUThI CEIUTEOHBIX TEPPUTOPHUIA OT 3aTOIUICHHUS OBEPXHOCTHBIMU
U TIOATOIIEHUS TOJ3€MHBIMU BOJAAMH, a TAkKe JUISl JIOKAIU3ALUH BPEIHOTO BO3AEHCTBHS 3THX BOJ
Ha YCIJIOBUS 3aCTPOUKH SBIISCTCA CTPOUTENbHAS IUIOMAIKa MIKpopaiiona PsbunoBka (moma Ne 13, 14
u 19) B Kuposckom AO 1. Omcka. Kaxaplid 13 uccienyeMbix 10MOB (pHc. 1) TpEXITaxHBIN 110 BEICOTE
1 B IUTaHE UMEIOT (OpMY HIPSIMOYTOJIBHUKA pa3MepaMu 42 X 18 M ¢ mpuIteraroluMy K HIM JIBOPOBBIMA

TEPPUTOPUAMHU.

r ‘ : : . T Y I- ) - 'y E 3 ; v Are 4 ",Q
g : B T S SRS B & b ‘f*!‘\\\ S
- i 0 Wiia. . . SRR ) ] 4 : e I ot
c-1
Pucynox 1 — Tlnan nccreyemoro oobekTa ¢ npreraiomumu Teppuropusavu: O — CKBAKHHA; 555z — HOMED

CKBa)KHMHEI / aOCOIFOTHAsA oT™MeTKa; — 0,9 —— M30IaxUThl MOIIHOCTHU MEPBOTO OT TIOBEPXHOCTH BOJJOHOCHOTO
ropu3oHTa; — 36,5—— Tuapou30ruIc; | HanpaBlIeHHE JBIKEHHUS TPYHTOBBIX BOX

Ha nmpumepe 1aHHON CTPOUTEIBHOI IUTONIAKKA PACCMOTPUM 3(P(HEKTHBHOCT MPUMEHEHHS TU1a-
CTOBOTO JIpEHa)Ka B COBOKYITHOCTH C JIMBHEBOW KaHanm3anueid. OCHOBHBIM METOJIOM IPOTHO3a MOJ-
TOIUICHUS 3aCTPOCHHBIX M 3aCTPAMBACMBIX TEPPHUTOPHUH CIIEMYeT CUATATh AHATUTHYSCKHH METO].
s momydenus 6onee qudepeHranbHBIX M0 TUIONIA I JAHHBIX HIIPOTHO3Y YPOBHEH BO3ZMOYKHO IPH-
MEHEHHE METOJIa MOJICTMPOBaHNsl. B HEKOTOPBIX CiTydasix TOYHBIE IIPOTHO3BI U HE TPEOYIOTCS, T0CTa-
TOYHA JIMIIb NPUOIMKEHHASI OLIEHKa BO3MOXKHOCTH MOATOIUICHHUSI TEPPUTOPHH C LIEIbIO TTOCTAaHOBKU
CIIEIMANBHBIX THAPOTEONIOTHYSCKUX UCCIIeI0BaHNH. B 3THX YCIOBHSX OKa3bIBaeTCS BIIOJHE yIOBIIE-
TBOPHUTEJbHBIM IPUMEHEHUE IKCIIEPUMEHTAIBHBIX METOHO0B [1; 2].
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Pe3yabTaThl HCCI€10BAHUM

B reoMopdoornueckomM OTHOIICHUH Y4aCTOK IPHYpPOUEH K BOAOPA3AeIbHON HEOT€HOBOM paB-
HuHe. [IoBepXHOCTh y4acTKa OTHOCUTENHHO pOBHas, ¢ abcomoTHeIMH oTMeTkamu 91,00-93,00 m.
CpenHeMHOTOJIETHISI TOJI0Basi CyMMa ocafkoB — 430 MM, B TOM yuciie 3a TEMIbIA MEepUo] BHIIATAeT
74 %, 3a X0I0dHBIA — 26 %.

Tlonzemuble BOmbI THIIA TOPOBEIX OE3HANMOPHBIX (TPYHTOBBIX) BCKPHITHI Ha Triayoune 1,8-2,0 M
OT IOBEPXHOCTH 3eMJIM Ha aOCOMOTHEIX oTMeTkax 88,40-89,10 M. IlomzemMHBIE BOABI MPUYPOUYCHBI
K TOJIIIE aJUTIOBHANBHBIX OTJIOXKEHHH, IIPE/ICTaBICHHBIX CYIITMHKaMH TEeKYYeIUIaCTHIHBIMH C IIPOCIIO-
saMu cynecu. Bopoynop He BekpbIT. KoadduimenT ¢punpTpanuu nNpuHAT MO pe3ynbTaTaM OTKauyek
B TIpoliecce u3bICKaHuil paBHblii 0,2 M/CyT.

YpoBeHb MOI3EMHBIX BOJ C YU4ETOM IPUPOJHBIX CE30HHBIX KOJIeOaHUH B MEepHOJ] MaKCUMyMa
(mait) cnenyer oxxuznaTh Ha rryoune 1,4—1,6 M Ha abcomoTHBIX oTMeTKax 88,80—89,50 m. CormacHo
CII 1-105-97, wactu 11, rutomasmka ucciaeayeMoro 00beKTa OTHOCHTCS K MOJTOIUICHHOW B €CTECTBCH-
HbIX yeaoBusax. CormacHo CIT 22.13330.2011, HeoO6X0auMO TIpeAyCMaTPUBATh M OCYIIECTBIISATH MEPO-
MIPUSITHS 110 MH)KEHEPHOH 3aIUTe TePPUTOPHH.

B mpouecce cTpouTenbcTBa M 9KCIUTyaTallMy JIOMOB MHKpopaiioHa PsOmHOBKa mporHosupye-
MBI TOABEM ypOBHEH IMOA3EMHBIX BOJ Ha MEPHOJ] MaKCHMyMa OyHeT MPOHCXOJUTh CO CKOPOCTBHIO
15-20 cM BuepBsie 15 €T oT Hayana CTPOHUTEIBCTBA.

ITlo pesynpratam n3MepeHHH ypOBHS TPYHTOBBIX BOJI M MOIIIHOCTH BOZOHOCHOTO TOPU30HTA CO-
CTaBJICHBI KapThl H30THUIIC M H30MAXHUT MOIIHOCTH MEPBOTO OT IOBEPXHOCTH BOJOHOCHOTO TOPU30HTA,
Ha KOTOPBIX TaKKe OTPA)KEHO JBI)KECHHE HAIPaBJICHHE JBIKEHHS TPYHTOBBIX BOA (puc. 1). AHanu3
YPOBHE#! 3aeranus 1 JMHAMUKH TI0I3¢MHBIX BOJI T10 H30THIICaM ¥ U30IaxuTaM [3] oTMedaeM IoaToI-
nenue Tepputopuit nomos Ne 13, 14 u 19 mukpopaiiona PsiounoBka.

Haupbiciuii ypoBeHb I036MHBIX BOJI IO U30THUIICAM pacloyioxkeH Ha oTMeTke 89,5 M. Ilo uso-
MaxXuTaM OCHOBHOH KyITOJI TOJ3E€MHBIX BOJI pacrojiaraetcsi Ha Tepputopuu noma Ne 14, ¢ kotopoit pac-
Tekaercs K fomMaM Ne 13 ul19. [Ipudaém mo pacmoioKeHHI0 U30TaXUuT pacTekanne Kk Jomy Ne 19 mpowc-
XoauT Ooniee HHTEHCHBHEE, yeM K goMy Ne 13. Takke o pacHoNoXKeHHIO H30MaXUT OTMEUCHBI TIEPH-
(epuitHbIe KynoJa MoA3eMHbIX BOJ Y ckBaxxuH Ne 2 1 4. T1o pacnonoxeHnIo, 0OTMETKaM H30THIIC B H30-
MIaXHT [TOJ3€MHBIEC BOBI Pa3rPyKArOTCs B HAIPABICHUAX, YKa3aHHBIX HA PUCYHKE CTPEIKaMH.

CorJiacHO IPOBEAECHHBIM U3BICKaHHSAM THII JpeHaka BBIOpaH I1acToBbli. [1o 3army0ieHuio B Bo-
JIOHOCHBIH IIACT IpeHaXk HECOBEPIIEHHOTO THMA (pUC. 2).

1

Pucynok 2 — Cxema miacToBoOro IpeHaxa
(IpeHaXkHas MOCTeNb, IPUCTEHHBIN IpeHax, Tpyouatas apeHa u JJTHC)
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Ha o6wexTe uccneoBanack cucTeMa IIIACTOBOTO ApeHaXka — JpeHakHas OCTeNb, MPUCTEHHBIH
npeHax, Tpyouatas apena u JHC. [IpenaxxHas moctens IByXCIOWHAs MOJ 3JaHUEM, MO JHY KOTJIO-
BaHa, ¢ yxionom 0,01.

Huxuauii cnoil ApeHa)KHOW MOCTENM YKJIAABIBAETCSI HA I'PYHT, BBINOJHIETCA U3 CPEIHE3EPHU-
CTOTO IecKa, B KOTOpoM Bec gacTull kpymHee 0,25 MM cocrasisier 6oiee 50 %. Koadpuuument neon-
HOPOJHOCTH Iecka He JoipkeH npessimars 10, # = D60 / D10 < 10. CymmapHast npUMech TIIHHHCTBIX
U TIBUIEBATHIX YacTUI — He Ooinee 5 %. [Ipn Hanmmuny B mecke, meOHe WM IPaBUH TIIMHUCTBIX U ITBI-
JIEBaTHIX YacTHIl OOJIBbIIE JOIYCTHMOTIO APEHUPYIONIMH MaTepHal HeoOXOJUMO HPOCESTh WM Hpo-
MBITh. Ha ydacTke, rie [peHaxkHas IOCTeIb CONPUKACAETCS ¢ MATKOIIACTUYHBIMU TPYHTaMHU, OCHOBa-
HUE NOJ] JPeHaX YIJIOTHIETCS cIoeM IeOHs, BTpaMOOBaHHOTO B TPYHT [4].

C Hapy»XHOU CTOPOHBI 3[aHUS OT PACUETHOTO MOJIOKEHHS YPOBHS ITOJ3EMHBIX BOJ| yCTpauBaeTCs
MPUCTEHHBIN IpeHaX, MPEeACTABIIONINNA BepTUKAIBHbIA GunbTpyromuii cinoil. [lepen ykmankoit mpu-
CTEHHOTO (DMIBTPYIOIIETO CII0s Hapy)KHBIE IIOBEPXHOCTH CTEH ITOKPHIBAIOTCS citoeM outyma. [Ipucren-
HBIA IpeHaX BBITOJHSACTCS 0OPAaTHOM 3aChINKON Ma3yX KOTJIIOBAaHA Y 3allMIAaeMOT0 COOPYKEHHS Iec-
YaHBIM TPYHTOM HJIM II€CUYAHO-TPaBUITHON cMechlo ¢ Kod(duimenToM GribTpanun 6oiee 5 M/cyT.,
IpU 00eCIIeYSHNN HaIeXKAIero CONPSDKEHHS 3aChITKH ¢ JIPEHaKHON MOCTENbI0 B (HIBTPOBON 00-
CBIKOU TPyOUaThIX ApeH. [IpucTeHHBI qpeHaK B BEpXHEH 4acTu 3aIIUINACTCS OT MOMAIaHus 3arps3-
HEHHBIX IOBEPXHOCTHBIX BOJ TJIMHSHBIM 3aMKOM HJIH ac(aabTOBOH OTMOCTKOH MO MOBEPXHOCTU
3emid. i1 punbTpoBoit 0OCHIIKE TPYO IpUMEHsETCs (PPaKIIMOHHBIN MTECOK KPyMHOCTHIO 2,0—0,63 MM
o 'OCT 8736-2014. MunumainbHas TOJIMHA MecyaHoro cios — 10 e [5].

CoryacHO BBINOJIHEHHBIM pacuéTaM, pacxoj IUIACTOBOTO JpEHaka Ha OIMH JOM COCTaBIISIET
51,2 M¥/cyT.

Jlns oTBozia coOMpaeMoii IIIACTOBBIM JPEHAXKEM BOJbI 33 MPEIENbl 3alIUIAEMOr0 COOPYKEHHS
YKJIaJpIBaeTCS caMOTeYHas ceTh TpyOuaThIX JApeH. B mpenenax miacToBoro npeHaxka BOKPYT TpyO
ycTpamnBaeTcst GUIBTPOBast 0OCHINKA, KOTOPAs JOJDKHA COMPSTaThCs C IPEHAKHON MOCTENbIO WIH IPH-
CTEHHBIM JPEHAKEM.

Pucynok 3 — Cxema HH)KEHEPHOM 3aIUTHI UCCIETYEMOro 00BEKTa OT 3aTOILICHHS U MTOATOILICHUS
(TTacTOBBIH ApEeHaX B COBOKYITHOCTH C JINBHEBOH KaHATU3AIHeH)

B xauecTtBe TpyOUaTHIX ApEeH HCIOIB3yeM ropupoBaHHbIe TPYOs! quameTpoM 150 mm. [lanee
cobupaemMast BOJja IIOCTyIaeT B COOPHBIHA Koiozen (apeHaxkHas HacocHas crannus — JIHC), rae ycra-
HOBJICH TTOTPYKHOH Tpsi3eBoit apToMarndeckuit Hacoc pupmel “GRUNDFOS” mapkn AP 12.40.06.1.
B koHCTpyKIMH DaHHOTO HAacoca MpeIyCMAaTPHBAETCS CETKA, KOTOPAs 3alIMINAET €ro OT IOMaTaHus
YacTHI, pa3Mep KOTOPbIX npesblimaer 10 Mm.

Jlnst 9KCIITyaTaluuy JpeHaxa i MOHUTOPUHTA ero paboThI Ha IPEHAXKHOW CETH YCTPauBalOT CMOT-
poBbie Kojoamsl guameTpoM 1,0-2,0 M. Kosoiibl BEIMOIHSAIOTCS U3 COOPHBIX JKEIE300C€TOHHBIX dITe-
MEHTOB C JIOTKOBOM 4acCThIO, BBIIIOJIHIEMOM Ha MecTe u3 OeToHa kiacca B15, F100, W4.

[TnacToBsIil JpeHax cUUTaeTCS OJHUM U3 CaMbIX () (QEKTHBHBIX CIIOCOOOB OTBECTH OT TEPPHUTO-
pUM TPYHTOBBIE BOABI, a TakkKe BIAry, oOpa3yloUIylocs BCIEACTBHE INPOHMKHOBEHHs aTrMmocdep-
HBIX OC3JIKOB B TPYHT Wi mo4uBy. J{yist Gosee Ham&KHOI 3aIUTHI CEMUTEOHBIX TEPPUTOPHUI TOPOIOB
U CETbCKUX MOCETIEHUH OT JTOXK/IEBBIX M TANIBIX BOJ IUTACTOBEIN JPEHAXK UCTIOIB3YETCS B COBOKYITHOCTH
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C APYTUM BUIOM CHCTEM IOBEPXHOCTHOTO BOJ00TBOAA. Ha mccneryemoM 00bekTe BTOPBIM BUIOM JApe-
HQKHBIX CHCTEM MPUHITA BOJOCTOYHAS CUCTEMa JIMBHEBOU KaHamu3auuu (puc. 2) [5; 6].

Bbitu ompesienieHbl pacxobl JOXKAEBBIX BOJ B KOJUIEKTOPAX JIMBHEBOM KaHAIM3aIMHU MIPU Hepe-
MeHHOM K03 duruente croka (Or) 1 pacu€THBIC PacXoJIbl TANBIX BOJ B BOJOCTOYHON CETH IPU BECCH-
HeM cHeroTassHuH ((Qt), KoTopsle cocTaBmwi 33,45 1 0,76 11/ COOTBETCTBEHHO.

3akinouenne

Pacxoze! TaneIX Box Ha HccnegyeMoM oobekte (0,76 J1/c) 3HAaYUTENIbHO MEHBIIE PACXOI0B JIOXK-
neBbIX Box (33,45 11/c) 1 B GOJIBIIMHCTBE CIy4aeB IIPH pacuére ceTel BOJOCTOUHOM CHCTEMBI JIMBHEBOI
KaHaJM3allud BO BHUMaHKeE He TpUHUMaloTcsa. HeoOX0oIuMOCTh B X ONIPEIENeHNH BOSHUKAET TIPH BbI-
TIOJTHEHUH TIPOBEPOYHBIX PACUETOB MIPU OTBEJICHUH CTOKOB C BOJOCOOPHBIX OacceiHOB ¢ 00bIION 10-
JIell TPYHTOBBIX IIOBEPXHOCTEN U 3€JIEHBIX HACAXKICHUI.

Bop! m0KAEBBIX U TANIBIX CTOKOB, TPOCOYHBIINECS B TPYHT, GOPMUPYIOT ApeHaKHbIH (HHOUITH-
TPAIMOHHBIA) CTOK, CIIOCOOCTBYIOT YCHJICHHIO ITHTaHHSI €CTECTBEHHBIX I'PYHTOBBIX BOJ, ITOJHHMAs
HX YpOBEHb ¥ U3MEHSS QMIbTPAIIMOHHYIO TUHAMHUKY.

TImacToBEIit ApeHa ABISETCS OXHUM U3 CaMBIX 3()(EKTUBHBIX CITIOCOOOB OTBOA IPYHTOBBIX BOJ
C TEPPHUTOPUH, a TAKKE BIIATH, 00pa3yronelcs BCISICTBUE YACTHIHOTO IPOHUKHOBEHHS aTMOC(EpHBIX
0CaJIKOB B TPYHT HJIH IIOYBY.

[ 6ontee HAIEKHOW 3aIIUTHI CENMUTEOHBIX TEPPUTOPUI OT JOXKIEBBIX M TAIBIX BOJ IIACTOBBII
JIpeHaX HEOOXOANMO UCIIOIb30BATh B COBOKYITHOCTH C APYTHM THUIIOM CHCTEM IIOBEPXHOCTHOTO BOZO-
OTBOZIa — BOJOCTOYHOH CUCTEMBI JMBHEBON KaHAIU3ALUH.

O0e cucTeMBI BBITOHO YCTPaUBaTh BO BpeMsl BO3BEICHNUS IOMOB. B TakoM cirydae MOKHO COB-
MECTHTh TPYOUaThle APEHbI APSHAKHOM 1 INBHEBOW KaHAIM3AIMH B OHOH TpaHIee. Takoe coBMelle-
HHE IT03BOJIUT CYIIECTBEHHO COKOHOMHUTH Ha 3eMJIIHBIX paboTax. IIpu 3TOM OTBOAMMEIE M30BITOY-
HBIE BOJIBI APCHAKHOW M JIMBHEBOM KaHAJIM3AllMU COPACHIBAIOTCS B OJWH KOJIOACI] U Jjajlee OTBOIITCS
B CAMOTEUHYIO TOPOJACKYIO CETh IMBHEBOH KaHAIN3ALUH.
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AHTPOIIOI'EHHASA TPAHC®OPMAILIUS [TIOYBEHHOI'O IOKPOBA
YPEAHU3UPOBAHHBIX TEPPUTOPH HUKHETO TOBOJIKbS

Cunuos Anexcanap Bnagumuposuu'™, bapmun Anexcannp Hukonaesuu?, Cunnosa Haramms
BuagumuposHa’

12,3 AcTpaxaHcKuii rocynapcTBeHHbI yHuBepcuTeT uMenn B. H. Tartumesa, Actpaxaus, Poccus
13 limsav@yandex.ru™

2 abarmin60@mail.ru

Annomayus. II04BEHHEBII TOKPOB COBPEMEHHBIX YPOAHN3HPOBAaHHBIX TEPPUTOPHUIT ToABEpraeTcs: GOIbIIOMY
AHTPOIIOr€HHOMY BO3/I€HCTBHUIO CO CTOPOHBI OOBEKTOB U POLIECCOB TOPOICKON HH(pacTpyKTyphl. Benencraue ta-
KOTO BO3JEHCTBHS IPOUCXOUT 3HAUUTEIFHOE H3MCHEHNE KaYeCTBCHHBIX U KOJIMYECTBEHHBIX II0Ka3aTeleil ropoa-
CKOH TOYBEI, UIET NpeoOpa3oBaHue WIH HCUe3HOBEeHHE dKoyormdeckux ¢ynknuid. Hmkaee IloBomkbe npencras-
JsieT co0oi reorpaduueckyro 001acTb, NIPUIIETAOIIYIO K HIXKHEMY TeUeHuUIo p. Bonru u umeromtyro Bbixoa k Kac-
nmiickoMy Mopro. Ha teppuropun Hmkaero IToBoIDKbs pacIionokeHsl TP perrona Poccuu, KOTopble HMEIOT BEI-
COKHH ypoBeHb ypOanu3zanuu. OJJHIM U3 TaKHX PETHOHOB sIBIsieTcs AcTpaxaHckas 001acTs. Ha tepputopun peru-
OHa OTMEYaeTCs 3HAUUTEIIHOE aHTPOIIOTCHHOE H3MEHEHNE OYBEHHOTO TOKPOBA yPOAHU3UPOBAHHBIX TEPPUTOPHIA.
B craTbe naérest aHaIM3 aHTPOIIOTEHHOH TpaHC(hOPMAIUK TOYBSHHOIO IIOKPOBa ypOaHH3UPOBAHHBIX TEPPHTOPHH
AcTpaxaHCKol 00JlacTH, B YaCTHOCTH ACTpaxaHu U I. KampIzska.

Knrwoueewie cnosa: NOYBEHHBI OKPOB, M0YBA, I. ACTpaxaHb, KOHIIEHTpaLys, I'. KaMbI3sK, aHTpONIOreHHOE
BoO3JeiicTBHE, TpaHC(hOpMaIKs, H3MEHEHHE, YpOaHN3HPOBAHHBIC TEPPUTOPHI

Jna yumuposanun: Cunnos A. B., bapmun A. H., Cunnosa H. B. AnTponorenHast tpanchopmars nod-
BEHHOT'0 TOKpOBa ypOaHH3upoBaHHBIX Tepputopuit Hmkuero IToBomksest // T'eonorusi, reorpadus u riobaibHas
sneprust. 2023. Ne 2 (89). C. 158-165. https://doi.org/10.54398/20776322_ 2023 2 158.

ANTHROPOGENIC TRANSFORMATION OF THE SOIL COVER
OF THE URBANIZED TERRITORIES OF THE LOWER VOLGA REGION

Alexander V. Sintsov!™, Alexander N. Barmin?, Natalia V. Sintsova?
1.2,3 Tatishchev Astrakhan State University, Astrakhan, Russia

1.3 limsav@yandex.ru™’
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Abstract. The soil cover of modern urbanized areas is subjected to a great anthropogenic impact from the
objects and processes of urban infrastructure. As a result of such an impact, there is a significant change in the
qualitative and quantitative indicators of urban soil, there is a transformation or disappearance of ecological
functions. The Lower Volga region is a geographical area adjacent to the lower reaches of the Volga River and
having access to the Caspian Sea. On the territory of the Lower Volga region there are three regions of Russia that
have a high level of urbanization. One of the regions of the Lower Volga region, which has a high level of
urbanization, is the Astrakhan region. On the territory of the region, there is a significant anthropogenic change in
the soil cover of urbanized areas. The article provides an analysis of the anthropogenic transformation of the soil
cover of the urbanized territories of the Astrakhan region, namely the city of Astrakhan, the city of Kamyzyak.

Keywords: soil cover, soil, Astrakhan, concentration, Kamyzyak,anthropogenic impact, transformation,
change, urban areas

For citation: Sintsov A. V., Barmin A. N., Sintsova N. V. Anthropogenic transformation of the soil cover of
the urbanized territories of the Lower Volga region. Geology, Geography and Global Energy. 2023; 2(89):158-165
(In Russ.). https://doi.org/10.54398/20776322_2023 2 158.

[TouBeHHBII MOKPOB COBPEMEHHBIX YPOaHU3UPOBAaHHBIX TEPPUTOPHI MOJBEPraeTCsl 3HAYUTEIb-
HOMY aHTPOIOT€HHOMY BO3AEHCTBHUIO, YTO CBA3aHO C COBOKYITHON A€ATEIbHOCTHIO OOJIBIION0 KONMUYe-
CTBa MCTOYHUKOB U MPOLIECCOB.

© Cunuos A. B., bapmun A. H., Cunnosa H. B., 2023.
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OCHOBHBIMU HCTOYHHKAMH aHTPONIOT€HHON TpaHC(OPMaIMU TOYBEHHOTO TIOKPOBA Ha TEPPUTO-
pHu TOpoja SABIAIOTCSA: MHXEHEPHO-CTPOUTENbHAs, NPOMBIIIICHHO-IIPOU3BOCTBEHHAS, arpoXo3sii-
CTBEHHAs JICATEIIBHOCTD, a TAKKe ASSITEIbHOCTh TOPOJICKOH TPaHCIOPTHOH CHCTEMBI M CHCTEMBI O~
JepXKaHus U pa3BUTHA HHOPACTPYKTYPhl YpOAHU3UPOBAHHOI TEPPUTOPHHL.

B xoze obmmero npomecca aHTPONIOreHHON TpaHC(HOPMAIIH TOYBEHHOTO TOKPOBA T'OPOJIa MOXKET
MPOUCXOANTH (hU3MUecKoe, PU3NKO-MEXaHHIECKOe, XHMUIECKOe, OHOIOTHYECKOe N3MEHEHHE TI0UBHI.
Hampsimyto ¢ anTpomnoreHHo# TpaHcgopMarieil TOpoACKUX MOYB CBS3aHBI MPOLECCH 3arpsi3HEHUS
U 3aXJIaMJICHUSI TOYBEHHOTO MOKPOBa. /IaHHEIE IPOIIECCHl HETATHBHO BIIUSIOT HA KAYECTBEHHBIC U KO-
JIMYECTBEHHBIE MOKA3aTENIN TOPOJICKUX MOYB, a TAK)KE MOTYT NIPUBECTH K YXYILICHHIO UM UCUE3HOBE-
HHIO OCHOBHBIX ITOYBEHHBIX 3KO(YHKIIIH.

OpnuMm u3 pernoHoB Hmxaero I1oBOmKbs, Ha TEPPUTOPUH KOTOPOTO OTMEYAETCS BBICOKUH
ypOBeHb ypOaHU3aluu, sBIsgeTcs AcTpaxaHckas oOmacte. Haumbosee ypOaHM3MPOBAaHHBIM
HaceNEHHBIM ITYHKTOM SIBIISIETCS T. ACTpaxaHb, KOTOPBI BBIIONHIET (QYHKIUIO 0OJIACTHOTO IIEHTpA.
Taxxe Ha TEpPUTOPUH OOJACTH PACIIONIOKEHO emIé ISTh MOCEIEHHH TOPOACKOTO THIA, K KOTOPHIM
oTHocsTCs ropona AxTyonnck, Kamessik, Xapabamu, 3namenck 1 Hapumanos.

Jnst TpoBeNeHWs WCCIeNOBaHUS MO H3YYEHHWIO YPOBHS aHTPONOTEHHOH TpaHC(hOpMaIu
MOYBCHHOT'O TIOKPOBa YPOAHW3UPOBAHHBIX TEPPUTOPUH ACTpaxaHCKOW 00JacTH OBUTH BHIOPAHBI
ropona Acrpaxanb 1 KaMbI3sk.

C 1emnpio onpeneneHus: TEpPUTOPHUH, Te MoYBa MOABEPITACh AaHTPOIIOTCHHOH TpaHc(hOpManuH,
ObUTH 3a[ICHICTBOBAHBI TPH YPOBHS aHTPOIIOI€HHOTO BO3AEHCTBUS HA MOYBEHHBIA MOKPOB: BBICOKHH,
cpemHuii W Hu3KWH. Kaknplii ypoBeHb COOTBETCTBYET YCTAHOBJICHHBIM KpPUTEPUSIM OLCHKH
AQHTPOIOTCHHOT'0 BO3/ICHCTBYS Ha II0YBY OCHOBAaHHBIE Ha (DYHKIIMOHAIBHOCTH O0BEKTa WIIN IpoLiecca,
OKa3bIBAIOIIETO BIMSHHUE HA TOYBEHHBIN ITOKPOB.

Tabmia 1 — OueHKa YpoBHsI aHTPOIIOI'€HHOI0 BO3JCHCTBHS HAa HOYBEHHbIN IIOKPOB YPOAHU3UPOBAHHOM TEPPUTOPHU
YpoBeHb aHTPOIIO- CrerneHb aHTPOIIO-
. Kpurepun TeppuTOpHUaIBHOTO OIPEISIICHUS] aHTPOIIOTEHHOTO o
TEHHOT'O BO3JICH- . TEHHOT'O BO3JICH-
BO3JICHCTBYS HA TIOYBY
CTBHS HA TIOYBY CTBUSL HA TIOYBY
JKunast 30Ha (MHOTOITaXHBIE, CPEIHE AITAXKHBIE CTPOCHUS);
MIPOM3BOJICTBEHHAS 30HA; 30HAa TPAHCIIOPTHOW CHCTEMBI; KOM-
Bricoknit MYHaJIbHO-CKJIAJICKasi 30HA, IUIOIIAJIKU BEICHHS WHXEHEPHO- 0,5-1,0
CTPOUTENBHOM JIESITEIbHOCTH U MECTa HECAHKIIMOHUPOBAHHBIX
CBAJIOK OTXOJIOB, 30HBI CIICIIHAIILHOTO HA3HAUCHHUS
Kunast 30Ha (KWible JOMa C MPUYCaJeOHBIMU y4acTKaMu);
Cpennnit Jla4yd, CaJoBOJYECKHE TOBAPHIIECTBA, MOACOOHBIE XO3sHCTBA 0,2-0,4
W T. JI.; peKpealionHas 30Ha
TeppuTopun HE TMOJBEPKEHHbIE WM C€J1a00 TO/BEPKEHHBIE
AQHTPONOTEeHHOMY BO3JIEHCTBHIO

Huzknii 0-0,1

Tlopon ActpaxaHp npeacTaBisieT co00H BEICOKOYpOAHU3UPOBAHHYIO TE0IKOCHCTEMY, Ha TEPPH-
TOPHU KOTOPOH NMOYBEHHBIN ITOKPOB ITO[BEPTAECTCS 3HAUYUTEILHOMY aHTPOIOT€HHOMY BO3ZIEHCTBHIO,
YTO CBSI3aHO C JISUCTBHEM OOJBIIOT0 KOJMIECTBA HCTOYHUKOB H TIPOIIECCOB AaHTPOMOT€HHOTO U TEXHO-
TEHHOTO TIPOMCXOXKICHUSL.

[To4BEI, KOTOPBIE HE MOJBEPTIIICH 3HAYUTEIBHOMY aHTPOIIOT€HHOMY BO3/I€HCTBHUIO (HU3KHH ypo-
BEHb QHTPOIIOTEHHOTO BO3/ICHCTBHS), COCPEIOTOUEHBI HA OKPauHE TOPOJCKONH TEPPUTOPHUHU M COCTaB-
10T 0K0J10 10 % oT 061meid momanu r. Acrpaxanu. HanGonpiyro miomans moYBbl ¢ HU3KHUM YPOB-
HEM aHTPOIIOTEHHOTO BO3EHCTBHS 3aHUMAIOT B ABYX aJMHWHHCTPATHBHBIX paioHax ropoja: JIeHun-
cKkoM U TpycoBcKoM.

IMouBEI, TOABEp)KEHHBIE CPEAHEMY W BBHICOKOMY YPOBHSM aHTPOIIOTEHHOTO BO3JEHCTBUS,
IpouIeAmye TIyOOKyI0 aHTPOIOTEHHYIO TpPaHC(OPMAIHUIO, BCTPEYAIOTCS HAa TEPPUTOPHH BCEX
aJIMUHHUCTPATUBHBIX pailoHOB I. AcTpaxanu. Mx mmomane coctasimsier 90 % oT Bcell ropoiackoi
TEPPUTOPHH.

Ha kaprocxeMe aHTpOIOTreHHOTo BO3AEHCTBUS (pHc. 1) Ha MOYBEHHBIM MOKPOB TI. AcTpa-
XaHU MOXXHO YBUACTH TEPPUTOPUAIIBHOE PACIIOJIOKEHUE TTOYB C Pa3HBIM YPOBHEM aHTPOIIOT€HHOTO
BO3IEUCTBHUA.

Teppuropun, Tae oTMedaeTcss HaHOONBIINH YPOBEHb aHTPOIIOT€HHOTO BO3/ICHCTBHS Ha IOYBY,
cOCTaBIISIOT 0K0JI0 70 % OT BCel IIoIma i TOPOACKUX 3eMETb.

[Mpwm ynaneHuu oT HEHTPaIbHOH YacTH I'. ACTpaxaH! K TOPOACKUM OKPaWHAM MOXXHO OTMETHUTH
CHUKCHHUE aHTPOIIOTCHHOI'O BOS}ICI‘/’ICTBI/IH Ha MO4BY, HO IIPU 3TOM MCHACTCA cneumbm(a BO3ﬂ6ﬁCTBHﬂ.
Ha okpanHax ropojia CoCpeI0TOUYCHBI TPOMBIIIIIICHHO-TIPON3BOICTBEHHBIC 00BEKTHI, CKIIAIbI U HECAHK-
MUOHUPOBAHHBIC CBAJIKU.
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B xome paboTel ObUIM yCTaHOBJIEHBI OCHOBHBIE HWCTOYHUKH AHTPOMOTEHHOTO BO3ACHCTBHS
Ha MOYBEHHBIA MOKPOB, 2 UMEHHO: HMHXCHEPHO-CTPOHUTENIbHAS NEATeIbHOCTh, (YHKIHOHUPOBAHHE
TPAHCHOPTHOW CUCTEMBI, IPOMBIIIJICHHO-IIPOU3BOACTBEHHAS JEATEIbHOCTD.

Haubonsmee antponoreHHoe Bo3A€HCTBIE HAa OYBY I'. ACTpaxaHU OKa3bIBaeT HHKEHEPHO-CTPO-
WTENbHAS JICITEILHOCTD, B X0JI¢ KOTOPOW MPOUCXOIUT TITyOoKas TpaHchopManus MOYBEHHOU CTPYK-
TYypBI, CBOMCTB ¥ SKOQYHKIMIT (puc. 2).

Ha Tepputopuu r. Actpaxanu 0bLI0 3aduKcHpoBaHa 21 IoNIaaKa BeACHU] HHXEHEPHO-CTPOU-
TEJBHOM JAEATENBHOCTH, IIOMAIb KOTOPBIX npesbimana 1 000 M2,
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OBbeKTbl MHKEHEPHO-CTPOUTENEHON
AEeATeNLHOCTHU

Pucynok 2 — KapTta-cxema pa3MenieHus: 00beKTOB HHXKEHEPHO-CTPOUTEILHOH AeITeIbHOCTH

Ha TEPPUTOPHH T'. ACTpaxaHH

MOKHO OTMETHUTB PaCTyIIHil MacTab HHXKEHEPHO-CTPOUTEIILHON IEATeIbHOCTH TP OCHOBHOM
KOHIICHTPaUH OOBEKTOB CTPOUTEIHCTBA Ha JIEBOOEPEIKHON YaCTH TOPOAaA.

Taxxe aHTPOIIOTEHHOE BO3JIEHCTBHE Ha IIOYBEHHBIH MMOKPOB T'. ACTpaXxaHH MOXKHO HMPOCIEIUTH
0 PACIOJIOXKEHHUIO ac(aTbTOOCTOHHBIX MOKPBITHI HIIM OOBEKTOB CTPOUTEILCTBA (34AHHUS, COOPYXKe-
HH), 3aKPBIBAIOIINX TOBEPXHOCTD, CIIOBHO naHuupeM (puc. 3). [loussl, 3anieqaTanHble MK SKPAaHUPO-
BaHHbIe ac(albTOOSTOHHBIM IOKPHITHEM, HAa3bIBAIOTCS SKpaHo3éMamu. Ilnomanb 3amedaTaHHBIX
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HIOYB Ha TEPPUTOPUH I'. ACTPaxaHU COCTABIET OKOMIO 35 % OT 001Iei IIoIma M roposia, 4ro, B 001em,
HE3HAYUTENILHO, OTHAKO MO’KHO OTMETHTb TOT (DAKT, YTO HAMOOJIBIIYIO PU3HKO-MEXaHUYECKYIO TPaHC-
(hopmManuio mpeTepriey MOYBbl B 30HE pa3MeNIeHHUs: 00bEKTOB KalUTaILHOTO CTPOUTENbCTBA [7-9].

Kapra-cxema 3amedaTaHHOCTH L ACTpaxaHH

| Yenosrele 0G03HAMCHIAL
[ ]— sancuaranmosts anesioil noRepxHOCTH cocTAMINET cALINIG 55%

— BUCETMCTL IO OUSPRIOSTI SOSTANAET Moes 155
— HePKpAH ORI FECRIRR HONGPXIOCTL
|— soaax nanepxiocrs

Tpannue:

ANMHEHCTPATHBHEIC pafoHEL
1)Knposcxniiz 2) Corcrexnii: 3) Jemmckuii; 4) Tpycoscknii

PI/ICyHOK 3— KapTa-cxeMa OKpaHHUPOBAHHBIX ITOYB T. ACTanaHI/I aCCl)aJILT06eTOHHLIM TIOKPBITHEM

Bonpioii Bki1az B mporiece aHTpONOTeHHOH TpaHchopMauy MOYBEHHOTO IIOKPOBa I'. ACTpaxaHH
BHOCHUT (PYHKIMOHHUPOBAHUE TOPOACKON TPAHCIIOPTHOM CHCTEMEI (puc. 4).

TpaKi 2-e

TuHaxn
Mgt Kapaaraus
Pacronynosxe
! Hogoxyuepranoska

weyp

fxcaroso

AROPaXHbI

noc

YcrioeHile o6o3HaueHus

CTaHUMn TEeXHUYECKOro OBCNYKMBAHNA 1
rapaxHele KoonepaTmes!

@ frigexc Crpasea Yo
Pucynok 4 — Kapra-cxema pa3MenieHns FapakHbIX KOOIEPAaTUBOB U CTAHIUI TEXHHYECKOTO OOCTYKUBAHUS
Ha TEPPUTOPHHU I'. ACTpaxaHu

B 30He pasMmeriieHus 00BEKTOB TPAHCHOPTHOI MH(PACTPYKTYPHI (TOPOXKHAS CETh, MIIOIIAIKH
JUISL PEMOHTA TEXHHMYECKUX CPEICTB, TOIUIMBO3AIPABOYHASI CHCTEMA 1 T. [I.) TPOUCXOUT 3HAUYHTEIbHOE
3arps3HeHHe MOYBbI MaTepUaIaMy aHTPOIIOTCHHOT'O WIIH TEXHOT'€HHOTO MPOUCXOXKICHHUS TTOCPEICTBOM
e€ HKCINTyaTaIly 1 00IIero (GyHKIHOHUPOBaHH. OCHOBHBIMH 3aTPSI3HUTEISIMU OT JAHHBIX MCTOYHH-
KOB SIBJIIIOTCS PA3JIMYHBIE XUMHUUECKUE BEIIECTBA HCIONIB3yeMbIe B ITpoliecce paboThl 00BEKTOB TpaHC-
l'[OpTHOﬁ CHUCTEMBI TIoponaa, OTpaGOTaHHble MaTe€prajibl TCXHUYECKOTO HIIU OBITOBOTO Ha3HAYEHHUS
(6BITOBOIT MyCOD).
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OO1ee KOIMUECTBO KPYITHBIX HCTOYHUKOB aHTPOIIOTEHHOTO BO3/EHCTBHUS, CBA3aHHBIE C T€X00-
CITy>)KUBaHHWEM TPAHCIIOPTHBIX CPENICTB, COCTABISIET 36 00BEKTOB.

Hapsiny ¢ TpancnopTHOI cucteMoii 60JbIION BKJIa B aHTPOIIOT€HHOE BO3ACHCTBUE HA TIOYBEH-
HBI} TOKPOB BHOCHT MPOMBIIIIEHHO-IPON3BOACTBEHHBIN KOMIITIEKC TOPOJIa, YTO CBA3aHO C TIOCTYILIE-
HHUEM B TI0YBY XMMHYECKHX BEHIECTB M MaTepHaloB, 00pa3yeMble B pe3ysbTaTe MPOU3BOACTBEHHBIX
MIPOLIECCOB.

OCHOBHOH BKJIaJ{ B QHTPOIIOTEHHOE BO3JCHCTBHE Ha IOYBY I. ACTpaxaHH BHOCST TPEANIPHATHS,
KOTOpBIE CBS3aHBI ¢ cyocTpoeHueM U cynopemontoM (CC3 nvenn Jlennna, AcTpaxaHCKOe CyIOCTPOU-
TeJIbHOE TIPOU3BOACTBEHHOE 00BenuHeHne (OBIBIINIA cymocTpouTenbHble 3aBoa UM. CranmnHa), [lepBo-
MalCKUH CyJIOPEMOHTHBIN 3aBOJ U [IIp.), 0OpabOTKONW MM MPOU3BOACTBOM METAJUIMUECKUX H3IEITHH
(AcTpaxaHCKUI TENJIOBO30PEMOHTHBIN 3aBOJ U JAp.), 00pabOTKON U NPOU3BOACTBOM M3ZEIUI W3 IUIa-
CTHUKa, CTEKJIa, IPEBECHHBI, IPOU3BOACTBOM OETOHHBIX U APYTHX CTPOUTEIBHBIX MaTEPUATIOB.

B o0meM MOXXHO OTMETHTh HAaHOOJBIIYI0 aHTPONOTI€HHYIO TPaHC()OPMAIMIO MOYBEHHOTO II0-
KpOBa JIeBOOEPEIKHOH JacTH T'. ACTpaxaHH, [0 CPAaBHEHHIO C IIPAaBOOEPEKHOI 4acThI0, IIPH TOM, YTO
10YB, HE3aTPOHYTHIX AaHTPOIIOT€HHBIM BO3/ICHCTBHEM, IPAKTHYECKU HE 0CTAJIOCh.

BropsiM roposioMm AcTpaxaHCKO# 007acTH, TJe MPOBOIMICS aHAIM3 aHTPOIIOTCHHOM TpaHchop-
MalUH ITOYBEHHOTO MOKPOBA, ABIAeTCs KaMbI3sik, KOTOPHIN NpeacTaBisieT coboit HebomnpIoe ypoaHu-
3UPOBAaHHOE TOCENICHUE, PACIOIOKEHHOE Ha TEPPUTOPHUU ACTpaxaHCKOW obiactd, B 35 KM K IOTy
oT I. Actpaxany. O61as IIOIas TEPPUTOPHH ropoaa — 24 K2,

Ha tepputopun ropoja ecreCTBEHHbIN 30HAIBHO PACHOI0KEHHBIN TOYBEHHBIH TOKPOB OTJINYA-
eTCsl KOMIUIEKCHOCTBIO C Ipeo0iIagaHueM aLTIOBHANBHO-AEPHOBBIX U aJUTFOBHAIBHO-ITYTOBBIX MOYB.
Taxoke BCTpedaroTcsi 30HaJIbHbIE OypbIe TTOIYITyCTHIHHEIE TOYBEL.

HanGonbuiee aHTpOIIOreHHOE BO3/ICHCTBHE HA TIOUBSHHBIH IMTOKPOB I'. KaMBI3sK oTMedaeTcs B Me-
CTaxX CKOIUICHUS KPYIMHOW MHOTOITA)XHOH 3aCTPOIKH, OOBEKTOB MPOMBIIIICHHO-TIPON3BOACTBEHHON
U TPAHCTIIOPTHOH CHCTEM (TOIUIMBO3ANPAaBOYHBIE CTAHIINH, TapaKHbIE KOOIEPATHBBI, CTAHIIUH TEXHH-
4ecKOro 00CITy)KUBaHUS; pHC. 5).

IIpu ananuse kapTorpadudeckoro MaTepuana ObUIM yCTAHOBIEHBI HOTEHIUATBHBIE HCTOYHUKN
aHTPOIIOTEHHOTO BO3/IEHCTBHS IIOUYBEHHOTO MOKPOBa I'. KambI3ska.

o \_ 4
Kambizak L]
®
[ }4 °‘
]
W Y B
""" ® ==
o &
# o oo -
[(F N B W o
g .‘ ® YenosHble 060aHaYeHUA

@ Asrosanpasousie craHun

. CTaHUMN TEXHHYECKOD OBCIYHKHBAHHA
@  AsTomOBNbHbE CTOAMKN

@ Mapasrsie macchss:

Pucynox 5 — OOBbeKTHI TPaHCHOPTHOM cHCTEMBI T. KambI3sika

Ha Teppuropuu ropoja pacnosioxeHo 16 rapakHbIX MaCCHBOB, ILIECTh aBTO3aIPABOYHBIX CTaH-
IUH, YeThIpEe CTAaHIIUHM TEXHHYECKOT0 00CTy)KUBaHusI, 38 CTOSTHOK TPAHCIIOPTHBIX CPEACTB.

[TpoMBIIUTEHHO-TTPOU3BOICTBEHHBI KOMIUIEKC, BHOCSINUI BKJIAJ B aHTPOIIOTEHHOE BO3JCH-
CTBHE Ha TOYBCHHBII MOKPOB MOCENCHUS, MPEICTABICH HECKOJIBKAMHU KPYIMHBIMH MPEANPHATHIMH
(puc. 6), a IMEHHO: CyJJOPEMOHTHBIH y4acTOK «KaMBI3SIKCKHIA y9acTOK IO PEMOHTY (IIOTay, PHCOBBII
3aBO/JI, 3aBOJ KPOBJIK U (hacaoB, OpPOHEIKHMICTHBIN W KUPITUYHBII 3aBOJIBL, & TAKXKE PSI APYTHX 00BEK-
TOB NPOMBIIIJIEHHOCTH.

[TouBsl, HE O/ABEPILIMECs] aHTPONOreHHON TpaHCHOPMAIIUK UITH TOBEPXHOCTHO MPeoOpa3oBaH-
HbIE, 3aHUMAIOT 3HaYUTEJIbHbIE MACCUBBI M COCPEIOTOUYCHBI 32 MPeIesIaMH FOPOACKOM MOCTPOHKY, TIPH-
Jierasi K OKpauHaM aJMHHUCTPAaTUBHOM rpaHuLbl I. Kambizsaka (puc. 7).
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YcnosHble 0BoaHadveHns

@ nNoomsiwnerKo-NpoUIBOACTERHKEIE OGLEKTH

YenosHsle 0bosHaseHns
(@ Buicoknii ypoBeHs aHTPOMOTEHKOM BOASFCTBS Ha NoHBY

@) Cpeanii yposeHs aHTPONOIEHHETO BO3AGACTEHS Ha Nousy

" Huamnid ypoBews aHTRONOreHHONo BO3AERCTBMA Ha NoYBy

PI/ICyHOK 7— KapTa-cxeMa AHTPOIIOI'€HHOI'O BOSﬂeﬁCTBHﬂ Ha ITOYBCHHBIN TIOKpPOB T'. Kambizska

[Mo4BEI, HE MOABEPTIIHECS AHTPONOT€HHON TPAaHC(HOPMAIINH 1 UCITBITHIBAIOIINE HU3KUH YPOBEHB

AHTPOIIOTE€HHOT'O BOSI[CﬁCTBPIfI, 3aHUMAIOT 0O0JIee TOJIOBHUHBI TEPPUTOPUU TOpOJAa, YTO COCTaBJIACT

okoio 60 %. OctaBmmecst 40 % MOYBEHHOTO MOKPOBA MOJBEPKEHBI CPEHEMY U BBICOKOMY YPOBHSAM
AHTPOIIOTEHHOT'O BO3IEHCTBHSL.

HawuGomnprmii YPOBEHb aHTPOIIOI'€HHOI'O BO3JICHCTBUSI OTMEYAETCS B 30HAX AIMUHUCTPATUBHO-

JEJIOBOI'0 LICHTpA, SKHJTOMN 3aCTpOﬁKH, TIPOMBIIIIICHHO-IIPOU3BOJACTBEHHOTO U KOMMyHaJ'ILHOFO-X03$H71-
CTBEHHOT'O KOMIIJIEKCOB ropoJa.

B 3aBucumocTu ot pasMepoB, aIMUHUCTPATUBHOT'O 3HAYCHU S, CTCTICHU yp6aHH3aIII/II/I TIIOCCIICHUA

HM3MEHSETCSI U YPOBEHb aHTPOIIOTEHHOH TpaHC()OPMAINH TIOYBEHHOTO ITOKPOBA, YTO XOPOIIO 3aMETHO
NPU CPAaBHEHHUHU TepPUTOPHIA I'. AcTpaxanu u r. Kambska AcTpaxaHckoil o6macTy.

163



T'eonozus, zeocpagpua u 2nodanvnas snepzus. 2023. Ne 2 (89)
Geology, Geography and Global Energy. 2023. No. 2 (89)

CHHCcoK JIUTepaTyphl

1. bBongpipesa E. 1. Cnenudrka BOCCTaHOBICHHS ONTHMAIBHOTO GyHKIMOHHPOBaHUS ypOO3EeMOB roposa
Acrtpaxanu // [lepcriekTHBHBIE JTaIbl Pa3BUTHS HAyYHBIX MCCIENOBaHHUIL: Teopus U mpaxtuka. Kemeposo, 2020.
C.24-27.

2. bongpipesa E. Y. OcobeHHOCTH Jerpajalii MOYBEHHOTO MOKPOBa YpOAHU3UPOBAHHON TEPPUTOPHU HA
npumMepe ropoza / CoBpeMeHHBIE HCCIEI0BaHUS B HAyKaxX O 3eMile: peTPOCHEeKTHBA, aKTyalbHbIe TPEH/IBI H Iep-
CHEKTUBBI BHeIpeHUs. AcTtpaxanb, 2020. C. 82-85.

3. Bacwmibes A. 0. CoBpeMeHHOE HcCIleloBaHKE IT0YB ropoja AcTpaxaHu, NOABEPKEHHBIX XUMHUYECKOMY
BusHUIO // Hactosiee u Oymymiee coBpeMeHHBIX HaydHBIX HampasieHuil. KemepoBo: 3ananno-Cubupckuii Hayd.
nentp, 2022. C. 9-11.

4. Kiaukosa U. B. M3yuenue nporecca BO3ACHCTBUS aHTPOIOTEHHBIX (PAKTOPOB HA MOYBEHHBIN HOKPOB
TOPOACKHX TePPUTOPHIi // MexayHapOIHOE COTPYAHUYECTBO: OIBIT, MpoOIeMsl U nepcnekTuBsl. Kypek: Kypcekuii
roc. yH-T, 2020. C. 36-38.

5. Makcumosa O. 1O. IIpoGiiema pacnpocTpaHeHHs CBAIOK KaK HCTOYHHKA 3arPSI3HEHHS IIOYBEHHOT'O 10~
KpoBa AcTpaxaHCKoil obnacty / @yHIaMeHTAIbHbIC HAYyIHBIE HCCICA0BAHUS: TEOPETHUECKHIE U IPAKTUIECKHE ac-
nektsl. KemepoBo: 3anaaHo-Cubupckuit Hayd. ueHtp, 2019. C. 51-54.

6. Maxkcumosa O. 0. Bo3zzeiicTBue cBajIOK ObITOBBIX M POMBILIIEHHBIX OTXO/J0B Ha COCTOSIHUE ITOYBEH-
HOTO TOKpoBa AcTpaxaHCKOW oOyiact // MexIyHapOJaHOE COTPYAHHYECTBO: OMBIT, HPOOJIEMbI U TEPCHEKTUBHI.
Kemepogo: 3anagno-Cubupckuit Hayy. uentp, 2020. C. 39-41.

7. CunuoB A. B., bapmun A. H., Ansimosa I'. V. IlouBeHHbII HOKPOB ypOaHU3UPOBAHHBIX TEPPUTOPHUM.
Actpaxans: ALIT, 2010. 164 c.

8. Cunuos A. B., bapmun A. H. CoBpemennas kinaccuHuKaius TOYBEHHOTO IIOKPOBA FTOPOICKHUX TEPPHUTO-
puii // Teonorus, reorpadust u riaobaipHas sueprus. 2011. Ne 3 (42). C. 149-155.

9. Cunnos A. B., bapmun A. H. 3arps3HeHne o4BeHHOTO IOKPOBA I'. ACTpaxaHH THKEIBIMA METaJUIaMi
// EctecTBenHbIe u TexHm4yeckue Hayku. 2011. Ne 5 (55). C. 218-223.

10. Xatoposa O. A. OcoOeHHOCTH IpoLecca 3arpsI3HEHUS 0TXOJaMH TIPOMBIIUIEHHO-OBITOBOIO IIPOUCX0XK-
JIeHWS TTI0YBEI ACTpaxaHCKoi obnacth / @yHaMeHTaNbHbIE HayYHBIE HCCIIEIOBAHHS: TEOPETHIECKUE U IIPAKTHYe-
ckue acriexTbl. KemepoBo: 3anaHo-Cubupckuii Hayy. nentp, 2022. C. 15-18.

11. Yepkammun P. B. IlouBomonoGubie obpasoBanust ropoaa Actpaxaniu: OcoOeHHOCTH (GOPMHPOBAHUS
u pacupoctpanenust / CoBpeMeHHbIe HCCIISIOBAHMS B HayKaxX O 3eMIle: pEeTPOCIIEKTHBA, aKTyaIbHbIE TPEH IBI U Ilep-
CHEKTUBBI BHEIpEeHU. ACTpaxaHb: AcTpaxaHckuil yHuBepcutert, 2020. C. 190-194.

12. Yepkammn P. B. Xumudecku TpancGOpPMHUPOBAHHBIC MOUYBBI I. ACTpaxaHH: COBPEMEHHOE Pa3BHTHE
U TEPPUTOPHAIBHOE pacnpocTpaHeHue // EcTecTBeHHBIE HayKH: aKTyallbHBIE BOIPOCHI U COLHAJILHBIC BBI3OBBI /
coct. H. C. lllyBaes, E. A. Konuun. Actpaxanb: ActpaxaHckuil ynusepcuter, 2019. C. 108-110.

13. YepemmuupinoBa A. D., Uepkamun P. B. Bo3zeiicTBue aHTponoreHHOro npoiecca Ha no4By ypOaHU3H-
POBaHHEIX TeppHuTOpHH / HaydHO-TeXHHYECKU IpOorpece: akTyaIbHbIe U epCIeKTHBHEIE HAaIPaBJICHHs Oy IyIIero.
Kemepogo: 3anagno-Cubupckuii Hayd. ueHtp, 2018. C. 52-55.

14. Yepkammu P. B. M3yueHne cyMMapHbIX MOKa3aTelei 3arpsi3HEHHs MMOYBBI ropojia ACTpaxaHu TsDKe-
JIBIMH MeTauiamMH // IlepcrieKTHBHBIE 3Tallbl Pa3BUTHS HAYYHBIX MCCIECTOBAaHMIL: TEOpHs M NpakTHka. Kemeposo:
3anagHo-Cnbupckuii Hayd. neHrp, 2020. C. 38-41.

References

1. Boldyreva E. I. The specifics of restoring the optimal functioning of the urban areas of the city of
Astrakhan. Perspective stages in the development of scientific research: theory and practice. Kemerovo:
2020:24-27 (In Russ.).

2. Boldyreva E. 1. Features of degradation of the soil cover of an urbanized area on the example of a city.
Modern research in the Earth sciences: a retrospective, current trends and prospects for implementation. Astrakhan:
2020:82—85 (In Russ.).

3. Vasiliev A. Yu. Modern study of the soils of the city of Astrakhan, subject to chemical influence. Present
and future of modern scientific areas. Kemerovo: West Siberian Scientific Center; 2022:9-11 (In Russ.).

4. Klachkova I. V. Study of the impact of anthropogenic factors on the soil cover of urban areas.
International cooperation: experience, problems and prospects. Kursk: Kursk State University; 2020:36-38
(In Russ.).

5. Maksimova O. Yu. The problem of the distribution of landfills as a source of pollution of the soil cover
of the Astrakhan region. Fundamental scientific research: theoretical and practical aspects. Kemerovo: West
Siberian Scientific Center; 2019:51-54 (In Russ.).

6. Maksimova O. Yu. The impact of domestic and industrial waste dumps on the state of the soil cover of
the Astrakhan region. International cooperation: experience, problems and prospects. Kemerovo: West Siberian
Scientific Center; 2020:39—41 (In Russ.).

7. Sintsov A. V., Barmin A. N., Adyamova G. U. Soil cover of urbanized areas. Astrakhan: ATsT;
2010:164 (In Russ.).

8. Sintsov A. V., Barmin A. N. Modern classification of the soil cover of urban areas. Geology, Geography
and Global Energy. 2011;3(42):149-155 (In Russ.).

9. Sintsov A. V., Barmin A. N. Pollution of the soil cover of the city of Astrakhan with heavy metals.
Natural and Technical Sciences. 2011;5(55):218-223 (In Russ.).

10. Khayurova O. A. Features of the process of pollution of the soil of the Astrakhan region with waste of
industrial and domestic origin. Fundamental scientific research: theoretical and practical aspects. Kemerovo: West
Siberian Scientific Center; 2022:15-18 (In Russ.).

164



T'eoskonozusn (ceozpaghuueckue nayxku)
Geoecology (Geographical Sciences)

11. Cherkashin R.V. Soil-like formations of the city of Astrakhan: Features of formation and distribution.
Modern research in the Earth sciences: a retrospective, current trends and prospects for implementation. Astrakhan:
Astrakhan State University; 2020:190—-194 (In Russ.).

12. Cherkashin R. V. Chemically transformed soils of the city of Astrakhan: modern development and
territorial distribution. Shuvaev N. S., Kolchin E. A. Natural sciences: topical issues and social challenges.
Astrakhan: Astrakhan State University; 2019:108—110 (In Russ.).

13. Cheremitsynova A. E., Cherkashin R. V. The impact of the anthropogenic process on the soil of urbanized
areas. Scientific and technical progress: current and promising directions of the future. Kemerovo: West Siberian
Scientific Center; 2018:52—55 (In Russ.).

14. Cherkashin R. V. The study of the total indicators of soil pollution in the city of Astrakhan with heavy
metals. Perspective stages in the development of scientific research. Kemerovo: West Siberian Scientific Center;
2020:38-41 (In Russ.).

Nudopmanus 06 aBropax
CuHuoB A. B. — xanauzar reorpa4ecKux HayK, JOLEHT;
Bapmun A. H. — nokrop reorpaduyeckux Hayk, npodeccop;
Cunnosa H. B. — cTyneHr.

Information about the authors
Sintsov A. V. — Candidate of Sciences (Geographical), Associate Professor;
Barmin A. N. — Doctor of Sciences (Geographical), Professor;
Sintsova N. V. — student.

Bxiiag aBTOpOB: BCe aBTOPHI A€ SKBHBAICHTHBIH BKJIA]] B IOATOTOBKY ITyOIMKAIIUH.
ABTODBI 3asIBIISAIOT 00 OTCYTCTBUH KOH(MINKTA HHTEPECOB.

Contribution of the authors: the authors contributed equally to this article.
The authors declare no conflicts of interests.

Cratest noctynuia B peaakiuio 20.04.2023; omoOpena mociie peneHsupoBanus 12.05.2023; npussiTta
K nmyonukamuu 24.05.2023.

The article was submitted 20.04.2023; approved after reviewing 12.05.2023; accepted for publication
24.05.2023.

165



T'eonozus, zeocpagpua u 2nodanvnas snepzus. 2023. Ne 2 (89)
Geology, Geography and Global Energy. 2023. No. 2 (89)

Teonocus, ceoepaghus u enobanvhas snepeusi. 2023. Ne 2 (89). C. 166-169.
Geology, Geography and Global Energy. 2022;2(89):166—169 (In Russ.).

Hayunas crates
VIK 628.3:711.116(470.54-25)
https://doi.org/10.54398/20776322_2023_2_166
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Annomayus. B pe3ynpTaTe HEIOCTATOYHOTO 00ECIICUCHHUS IIOBEPXHOCTHOTO CTOKA Ha 3aCTPOCHHBIX TEPPH-
TOPHSIX OBCEMECTHO HAOIIOAACTCS 3aCTOM JOXKAEBBIX U TaJIbIX BOJI. B 1aHHOM cTaThe npeacTaBieHo 000CHOBaHHE
M TIPOSKTUPOBAHKE JIPEHAXKHOM CHCTEMBI Ha IUIONIA/IKE CTPOUTENILCTBA JKUIIOTo oMa B T. EkarepunOypre. 3ammra
OT HOATOIUICHUS TPOSKTUPYEMOTO 3IaHUsI MPEICTABISET COO0 COUeTaHHe MPUCTEHHOTO JAPCHAXKa U KOMILIEKCa
OJHOJIMHEIHBIX TOPU3OHTAIBHBIX APEH HECOBEPLICHHOTO THIIA, YIOKEHHBIX 110 MEPUMETPY MPOCKTUPYEeMOH 3a-
CTPOWKH IO TUIY NPU(YHAAMEHTHOTO IpeHaxa.

Kniouesvte cnosa: 3aTorieHue, NOATOINICHUE, CEIUTEOHBIC TEPPUTOPUH, OJHOJIMHEHHBIN JPEHAXK, IPUCTEH-
HBIU IpeHax
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Abstract. As a result of insufficient provision of surface runoff in built-up areas, stagnation of rain and melt
water is observed everywhere. This article presents the rationale and design of the drainage system at the
construction site of a residential building in Yekaterinburg. Flooding protection of the designed building is a
combination of near-wall drainage and a complex of single-line horizontal drains of an imperfect type, laid along
the perimeter of the projected building as a foundation drainage.
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Beenenne

B pe3synbTare HEJOCTATOYHOTO 0OECIIEYEHHS TIOBEPXHOCTHOTO CTOKA HA 3aCTPOEHHBIX TEPPUTO-
PHSX TTOBCEMECTHO HAOIIOJaeTcs 3aCTON JOXKAEBBIX U TANBIX BOJ. B CBSI3M ¢ 4eM NMPOUCXONUT HACHI-
IIeHHe TPYHTA BJIArod, €€ NMPOHUKHOBEHNE B ITOJ(BAJIBI XKIIBIX JIOMOB M NIPOM3BOJICTBEHHBIX 3[JaHUMH,
4TO BeIET K 3aTOIJICHUIO U MTOITOINICHUIO NIpUJIeraonux teppuropuit. [loatomy Bompoc o pa3pabotke
CHUCTEMBI O0TBOJIa TOBEPXHOCTHOIO CTOKAa HEOOXOAMMO pelaTh Kak Ha CTaJAUU NPOEKTUPOBAHUSA 00b-
€KTa, TaK U IIPH €ro CTPOUTENILCTBE M IKCILTyaTauud [ 1; 2].

Jannas npobiemMa akTyalibHa JJIsi MHOTHX ropo/ioB PD. ExeroqHo Mo)xHO HaOII0OaTh 3a mMy0-
mmkarmsamu B CMU o mpoGriemax 3aTOIIEHHs ¥ MOATOIUICHNUS JKHUJIOH JOMOB, TIPOMBIIUICHHBIX TTPE-
TIPUSITUH, 9TO BEZIET K 3HAUUTENIBHBIM 3aTpaTaM u3 (e/IepaabHOTO U PETHOHAILHOTO OI0/PKETOB HA JINK-
BUJIAIMIO ¥ BOCCTAaHOBJIEHHE 3aTOIUICHHBIX TeppHTOphil. sl MpemxynpexxaeHus STHX ITOCIeACTBHN
MIPOEKTHPOBAHHUE APEHAKHBIX CHCTEM SIBIISICTCS] HEOOXOIMMBIM MPEBEHTHBHBIM MEPOIIPHATHEM.

© Menect C. H., Kopuesckas 0. B., Tpouenko U. A., 2023.
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Pucynox 1 — KoHcTpyKuust FOpU30HTaJIbHOTO OJJHOJIMHEHHOTO JpeHaxa
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Pucynok 2 — KoHcTpyKuust JpeHaxHO# TpyObl

O0BbeKThI H METOIBI

B n1aHHO# cTaThe MPenCTaBICHO 000CHOBAHKE U TPOCKTUPOBAHUE IPEHAKHON CUCTEMBI Ha TLI0-
IaJIKe CTPOUTEINILCTBA XKUIIOTO ToMa B T. EkaTepuHOypre.

[Tnomanka MPOSKTUPYEMOTO CTPOUTENBCTBA HAXOMUTCS B Ipeaeiax TePPUTOPUH, TAe Pa3BHUT
OE3HANIOPHBIA TPYHTOBO-TPEIIMHHBIA BOJOHOCHBII TOpH30HT. [ TyOMHA 3aieraHus yCIIOBHOTO BOJIO-
yIopa TPEIUHHOTO BOJIOHOCHOTO TOPU30HTA COOTBETCTBYET IIyOHHE PACIPOCTPAaHEHUS 30HBI PETHO-
HAJIBHOH TPENIMHOBATOCTH, KOTOPas 1o (JOHJOBEIM MaTepualiaM cocTaBiseT nopsaka 50 m. [Turanue
MOJ3E€MHBIX BOJ OCYIIECTBIACTCS 332 CUET WHPIIBTPAUU aTMOC(HEPHBIX OCAJKOB, OCHOBHOW 00BEM
MHUTAaHHUS — BECHOM, B EPHO]] CHEroTassHus. Pa3rpy3ka MoI3eMHBIX BOJ OCYILECTBIISIETCS] B MECTHBIC
6a3ucel IpeHnpoBaHus. [Ipy M3BICKAHUSX CTAaTMUECKUE YPOBHH 3aduKcHpoBaHbl Ha riryomHax 3,0—
3,9 M, Ha aOCOIOTHBIX OTMETKax 242,20-242,62 M. B 0TCyTCTBUH PEXUMHBIX HAOMIOACHUN TPUMEHH-
TEJBHO K yX€ CJIOKMBILIEWCS THIPOAMHAMUUYECKOi oOcTaHOBKe moBblieHne YIIB opHeHTHPOBOYHO
MOKHO TIpHHATH mopsinka 1,0 M. B mpoekTe cTponTenbcTBa HEOOXOIUMO MPETyCMOTPETh KOMILIEKC CIIe-
[UaTFHBIX HH)KEHEPHBIX MEPOTIPUSATHH JJIsI 3aIUTHI OT MOATOIUICHHUS 3aray0IEHHBIX KOHCTPYKIHIA [3].
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Pe3yabTaThl HCCI€10BAHUM

ITo TaHHBIM XMMHYECKOTO aHAJIM3a BOJBI, 3a)MKCUPOBAHBI arpeCCUBHAS YTIICKHUCIOTA, HAJINYHE
HHUTPATOB, IyMyca, YTO YKa3bIBaeT Ha TEXHOT'€HHOE 3aT PA3HEHUE MTOJ3EMHOTO BOJJOHOCHOTO TOPU30HTA.
[Ipu cTpouTenspcTBe 00BEKTA CUTYAIHS C TEXHOTEHHON COCTABIILIONIECH Ha TAHHOW TEPPUTOPUH OyAET
MEHATHCSI — OYIyT IPOJIOKEHBI HOBBIE HH)KCHEPHBIE CETH, HOBas IIAHMPOBKA TEPPUTOPUH N3MEHHT
YCIIOBUS IOBEPXHOCTHOI'O CTOKA.

Hanmane cnaGouIbTpyrOMUX CYTIIMHACTHIX TPYHTOB B COCTaBe HACKIITU MOJKET CO3/1aBaTh OJla-
TOIPHATHBIE YCIOBHS IJIsl 0OBOTHEHHS pa3pe3a TeXHOTeHHBIMH BotaMi.CKOPOCTh TEXHOTEHHOTO MO~
ToruteHns1 MOXHO npuHATh 0,025 m/roa. IIpu NpOeKTUPOBAaHKH 3AaHUs HEOOXOIUMO OOpaIiaTh BHHU-
MaHHE Ha IUIAHUPOBKY TEPPUTOPUHU (CO3/IaHUE YKIOHOB) U MPAaBHIBHYIO OPTaHU3AIMIO TOBEPXHOCT-
HOTO CTOKa, YTOOBI HCKIIIOYUTH IOIMaJaHue aTMOC(EpHBIX BOJ MOA (GyHIaMEHTHI U B 3ariayOiéHHbIC
COOPY>KEHHUSI BO BpeMsI HHTEHCHBHOTO HH(UIBTPALHOHHOTO MUTaHUs (OOMUIBHBIE U 3aTSKHBIE TOXKAN,
cHerotasHue) [4].

OunpTpanioHHBIE CBOMCTBA IPYHTOB pa3pe3a OLIEHEHHI 110 pe3ysIbTaTaM J1abopaTOpHEIX paboT,
a TaKKe IO pe3ylbTaTaM OMNBITHBIX OTKadeK. Pacu€rHBIi KOY(QUIMEHT (UIBTPAIUU IPHHST
0,50 m/cyr. Pac4éTHEI ypOBEHb T'DPYHTOBBIX BOJ C YYETOM TEXHOTECHHOTO IMOATOIUICHHS COCTABHUT
244,00 m.

3amuTa OT HOATOILICHHS MPOEKTHPYEMOTO 3[aHMS IPeCTaBisieT co00i coueTaHHe NPHCTEH-
HOTO JIpeHaka ¥ KOMIUIEKCA OTHOIMHEHHBIX TOPU30HTANBHBIX IPEH HECOBEPIIEHHOTO THIIA, YIOKEH-
HBIX 110 IEPUMETPY IPOEKTUPYEMOil 3aCTPOHKH 1O THITy IpUPYHIAMEHTHOTO ApeHaxa. COop 1 0TBOX
TPYHTOBBIX BOJI OCYIIECTBIISIETCS Yepe3 TpyOUuaThie IPeHbl B POSKTHPYEMYIO IPEHAXHYIO HACOCHYIO
CTaHIIMIO, Jajiee B TOPOJCKYIO HAPY)KHYIO CEeTh J0XKIEBOW KaHanu3aluu. J{Jst 3auThl CTeH 31aHuH,
(GUIBTpAlMK MENKUX YaCTHI[ TPYHTA, NPEIOTBPALICHNS 3aWINBAHUS IPEHAKHONW CHCTEMBI HE00XO-
MO TPEIYyCMOTPETh Hapy)KHYIO THIPOU3OJLILHIO B BHAE BEPTHUKAIBHOTO (DMIIBTPYIOLIErO CIOS
(manpumep, apeHaxHoe NoJIoTHO Tepona «KDRAIN PLUSY).

KoHCTpyKIMsT TOpPH30HTANBHOTO OJHOIMHEHHOTO JApeHa)ka COCTOMT M3 TPyO4YaTo IpEHBI
1 puIbTpyromux cioéB (mebeHp Kpenkux m3epikeHHbIX nmopoxa mo [OCT 8267-93) mpencrasieHa
Ha pUCYHKax 1, 2.

3akino4eHne

CoueTaHue NPUCTEHHOIO JpeHaXka U KOMIUICKCAa OJHOJIMHEHHBIX TOPU3OHTANIBHBIX JIPEH SBIIA-
€TCsl OJTHAM M3 caMbIX () ()eKTHBHBIX CIIOCOOOB OTBOZA IPYHTOBBIX BOJ C 3aCTPOCHHOI TEPPUTOPHUH,
a TaKoKe 0TBOJA BJIary, 00pasyroleiicst BCIeACTBHE YaCTHYHOTO MIPOHUKHOBEHHS aTMOC(HEPHBIX 0CajI-
KOB B TPYHT WJIH TOYBY [5]. YCTpOHCTBO ApEHaXKHOW CHCTEMBI ITO3BOJUT B TEUEHHE JUIUTEIHHOTO
BPEMEHH MOJJIEPKUBATh CTPOCHMS, KOMMYHHMKAIIMM W IPHIIETAIOIINEe TEPPUTOPHU B HaUISKAIIeM
COCTOSIHUH.

YduThIBas CI0XKHBIE THAPOT€OJIOTHUECKUE YCIOBHS PAaifOHOB MPOEKTHPOBAHUS, TAKHE KaK IPO-
THO3UPYEMBbIE YPOBHM IIOJHATHS TPYHTOBBIX BOJ, T€XHOTE€HHBIE (DAKTOPEI, (PHIBTPYIONIIHE CBOW-
CTBa I'PYHTOB, NPOEKTHPOBAaHHE M CTPOUTEIHCTBO IPEHAXKHBIX CHUCTEM SBIISETCS HEOThEMIIEMbIM
3JIEMEHTOM.
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Annomayus. B ycnoBusx cOBpEMEHHOH TpaHC(HOpPMALUH MPUPOTHBIX KOMIUIEKCOB BCICACTBHE ypOaHU3a-
IIMM U TeXHOTeHe3a N3yYeHNEe BIMSIHUS aHTPOIIOTCHHOH JIEeATeNbHOCTH Ha (pOpMHUpOBaHKE JIAHAMA(TOB apHIHBIX
TEPPUTOPUII HEU3MEHHO COXPAHSIOT BBICOKYIO aKTyaJbHOCTh. [ JTaBHOW OCOOEHHOCTBIO ApUIHBIX TEPPUTOPHIA SB-
JII€TCS. XPYIKOCTh M HEYCTOMYMBOCTh MX JAaHAIIA(TOB M BHICOKAS MOJBEP)KEHHOCTh TPAHC(HOPMALIUK UX TEPPUTO-
PHAaIBHBIX KoMILIekcoB. CoBpeMeHHasi rpafanus JaHAmadgToB ACTpaXaHCKOH 00JIaCTH He yYNUTHIBAET TEXHOTEHHOE
BJIMSIHUE, B CBSI3HU C YeM IPE/II0IaracTcsi akTyalbHbIM BOIIPOC PAHOHUPOBAHS IaHAAPTOB ACTpaxaHCKoOii 0ba-
CTH C TOYKHU 3PEHHS TEXHOT€HHOTO BIIHSHHUSL.

Knrouegvie cnoga: napmmadr, ONACHOCTH, apUIHAS TEPPHTOPHS, ONACHBIH HPOH3BOICTBEHHBIH OOBEKT,
HIPOMBIIUICHHOCTb, TEXHOT'CHHOE BO3/ICHCTBHE, PAailOHUPOBaHUE
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Abstract. In the conditions of modern transformation of natural complexes due to urbanization and
technogenesis, the study of the influence of anthropogenic activity on the formation of landscapes of arid territories
invariably remains highly relevant. The main feature of arid territories is the fragility and instability of their
landscapes and the high susceptibility to transformation of their territorial complexes. The modern gradation of the
landscapes of the Astrakhan region does not take into account the technogenic influence in connection with it, the
issue of zoning the landscapes of the Astrakhan region from the point of view of technogenic influence is assumed
to be relevant.
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T'eoskonozusn (ceozpaghuueckue nayxku)
Geoecology (Geographical Sciences)

B ycnoBusAx rio0anpHOTO aHTPOIOTEHHOTO BO3ACHCTBHS HA OKPYXKAIOLIYI0 Cpely IOUYTH
He 0CTa&Tcs MPUPOTHBIX TEPPUTOPHH, T1Ie HE TPOUCXOIMIH Obl KaKue-HUOYIb N3MEHEH . DTH U3Me-
HEHUs B OCHOBHOM CBSI3aHBI C U3MEHEHUMH OMOTHI (paclalika 3eMellb, 3aCTPOeHHE OOJBIINX MIOMIa-
Jeit TeppUTOPUiA, yBeNnUeHNE TPAaHCIIOPTHOH HAarpy3KH, OCBOSHHE HOBBIX U COBEPILICHCTBOBAHUE Pa3-
JIMYHBIC OTPACIIH IPOMBIIUICHHOCTH, IPOU3BOJICTB U c(hephl YCIYT U T. 1.).

TexHuKa — He YTO HHOE, KaK CO3IaHHBIH YeJIOBEKOM HIEMEHT COBPEMEHHBIX (hOPM €To KHU3HEIe-
ATEINPHOCTH. BBICOKas IIOTHOCTh TEXHUYECKUX YCTPOHCTB, OKPY)KAIOIINX MOBCEIHEBHOTO YEJIOBEKA,
BBEJIa B OOMXOJI ITPE/ICTaBIIEHNS O TEXHOC(]epe 1 CONPHKEHHBIX C Hell TEXHOT€HHBIX OITAaCHOCTAX. TexHo-
cepa — 3TO BaxKHEHIIAs YaCTh MATEPHAIIBHON TEXHUUECKO# KyIbTYpPBI HHAYCTPUAIbHON IUBUIH3ALINH.
OHa He CTOJIBKO MEXaHU3M TpaHC(HOPMALIUHK IIPUPOBI B IOTPEOUTENbCKUE O1ara, CKOJIBKO caMa OKpYysKa-
IoIas cpenia, mpeoOpa3oBaHHas YEJIOBEKOM B TEXHONPHPOAHBIN TEPPUTOPHATIBHBIN KOMILTEKC [3].

[TockonbKy OCBOEHHE YETOBEKOM 3€MHOM NMOBEPXHOCTH MMEET BBIPAKEHHBIH HEPaBHOMEPHBIN
XapakTep, TexHochepy KoppeKTHee IOHUMATh Kak COBOKYITHOCTh TEXHOIAHIIA(GTOB (OCHOBHEIX (hOH-
JIOB), T. €. acTell reorpaMIecKux JaHAMAa(TOB, N3MEHEHHBIX X03HCTBEHHOH AESTENFHOCTHIO YelI0-
BEKa W HACHIIEHHBIX TEXHUUECKHMH O0O0beKTaMH. VHBIMH ciioBamH, TeXHOJaHImAa(T — MIpocTpaH-
CTBEHHO-BPEMEHHAs Teocpelia CYIECTBOBAHUS CIOKHBIX TEXHHUKO-COIMAIBHBIX CHCTEM, BKIFOYAO-
IIMX CaMble Pa3HOOOpa3HbIC YETOBEKO-MAUIMHHBIC TOJICHCTEMEI [3].

[Ipukacnuiickuii peTMOH XapaKTepU3yeTCsl BEICOKOM Harpy>KEHHOCTBIO TOTEHIIMATbHBIMUA UCTOY-
HHKaMH TEXHOT€HHBIX OMACHOCTEH BBy 3HAUUTENBHBIX 3aM1aCOB IPUPOIHBIX PECYPCOB, BEICOKO Pas-
BUTOH TPAHCIIOPTHO-TPAH3UTHOM CHCTEMOH, a Tak)Ke BEICOKAM arpOIPOMBIIUICHHBIM ITOTEHIIHATIOM.

OnHoit u3 Tepputopuii [Ipukacnuiickoro peruoHa sipisieTcsi AcTpaxaHckas o0yiactb. BakHel-
el 0cOOEHHOCThIO ACTpaxaHCKON 00NacTH SBISIETCS €€ HaXOXKACHHE B I0KHBIX MIMpoTax Poccuii-
ckoit deneparyu, KOTOpoe onpeelsieT OoNbIINe IEPCIEKTUBEI PA3BUTHS CEILCKOXO3SIHCTBEHHOMN OT-
paciy, IUPOKHE BO3MOXKHOCTH JUTSl 3KOHOMIYECKOT'O Pa3BUTHS U ITOBBILICHHS TOBAPOOOOPOTa MEXKIY
Poccueit u crpanamu Kacnmiickoro 6acceiiHa, a Takxke 100bIYe U epepaboTKe yriieBOIOPOIHBIX HC-
KOTIaeMBIX BBUJY OJIM30CTH TEPPUTOPUH PErMOHA K HE(DTSHBIM 3ammacaM Ha menbge Kacrmiickoro mopst
U K (pOpMHPYEMBIM CTpaHaMH 3amaja TPAaHCHAINOHATbHBIM €BPOA3HATCKUM TPAHCIIOPTHBIM KOMMY-
HHUKAIUAM U SHEPTOMOCTaM.

SnpoM conuanbHO->KOHOMHYECKOTO Pa3BUTHSI ACTPaxaHCKOH 00JIaCTH SBISIOTCS XHUMHYECKUE
1 He(hTEXUMHUYECKHE PEATIPUSITUS, TIPESINPUATHS TOIUTHBHO-OHEPTETUUECKOTO KOMILIEKCA M MAIIHO-
CTPOCHUSI, TUIIEBOIT OTPACIMU CTPOUTEIBHBIX MaTePHAIIOB.

Cornacno wmHpopmaimy Hmwxae-Bomkckoro ynpasnenust PocrexHamsopa, IO  COCTOSHHUIO
Ha 01.01.2023 Ha TeppuTopun peruoHa pacmonoxeHo oomee 1 200 omacHbIX TPOM3BOJACTBEHHBIX OOBEKTOB.

OCHOBHBIM 00TaTCTBOM Hellp ACTpaxaHCKOi 00J1acTH ABISIETCS YTIEBOAOPOIHOE ChIphE. Ha Tep-
pUTOpPHUH O0JIACTH BBISBIICHO CEMb MECTOPOXKACHUI He()TH, Ta3a U ra30KOHIeHcaTa (puc. 1). YHUKaIb-
HBIM TI0 3aI1acaM H COCTaBY B eBpoIeiickoi yacTn Poccun sBiseTcs AcTpaxaHCKOE Ta30KOHAECHCATHOE
mectopoxaende (ATKM). Pa3senannble 3amackl ra3a cocTapisioT 2 631,87 miipa M, koHaeHcaTa —
409,73 MIIH T.

OCHOBY SKOHOMHYECKOTO MOTEHIIHAMa ACTpaxaHCKON 00JACTH COCTaBISAIOT OOBEKTHI U TPeN-
MPUATHS TOIUTHBHO-3HEPT€THUECKOTO KOMILJIEKCa, Ha JIOJII0 KOTOPOTO MPUXOAUTCs Oosee 65 % mpous-
BOJICTBA, @ TAKXKE MPEANPUSITHS MMHIIEBON XUMHUYECKOH M HEYTEXUMHIECKOI MPOMBIILICHHOCTH.

Cpenu ImpeICTaBICHHBIX Ha TEPPUTOPUH PETHOHA 0OBEKTOB M ITPOU3BOJICTB BHICOKYIO OITACHOCTH
MIPEACTABISIOT KOMIUIEKCH XUMHIUYECKOH (HedTexummudaeckoii) HeremepepadaTsiBaromieil  Cy10CcTpo-
UTETBHOW TpoMbIIUIeHHOCTH. Ha Teppuropum ActpaxaHckoi obmacTé pasmernieHo 20 XUMHUYECKH
OITaCHBIX OOBEKTOB, HA KOTOPBIX HCIOJb3yeTcs Oonee 480 T aBapUtHBIX XUMHUYECKAX OMACHBIX Be-
niectB (AXOB), 0CHOBHBIMU SIBIISIIOTCS XJIOP M aMMHAK.

B3pbIBO- 1 10XKapOONacCHOCTh UCXOAUT OT 0OBEKTOB, UCTIOJIB3YIONIMX B IIPOM3BOJICTBE MU Xpa-
HAIIMUX B3PbIBYATHIC BEUICCTBA U T'OPIOYC-CMAa304YHBIC MaTEpUaJIbl — 3TO 00BEKTHI )106])1'41/1, TpaHCop-
THUPOBKH, MepepaboTKH, XpaHeHHs1 HedhTH U ra3a u aAp. K Hanbosnee onacHbIM MOXKHO OTHECTH HedTe-
razoBble MecTopoxxaeHus uM. 10. Kopuaruna n mm. B. dunanosckoro OO0 «JIYKOUJI-HmxaeBomK-
CKHe(Tb» B ceBepHOH dacTn Kacmmiickoro Mopsi, aBapuy Ha KOTOPEIX MOTYT NIPUYNHHATH 3HAYNTENb-
HBIA MaTepHaIbHBIH 1 SKOJIOTHIECKHUH yIiepO Uit peTHoHa.

AcTpaxaHCKasi TPaHCIIOPTHAS CHCTEMa, PACIIONOKEHHAs Ha MIEPECCUCHNH JBYX aKTHBHO Pa3BH-
BAIOIIMXCSl €BPOA3ZMATCKUX TPAHCIOPTHBIX KopumopoB — «Cesep — KOr» (B HanpaBnenun Hpana)
1 «3anag — Boctok» (B HampasieHun Kazaxcrana), codeTaeT BCe MUMEIOLIMECS BUIbI COBPEMEHHOTO
TpaHCIOpPTa: MOPCKOH, pEYHOM, KeNIe3HOJOPOIKHBIN, aBTOMOOHIIBbHBIH, aBUAILIMOHHBIH 1 TPyOOIPOBO-
HBIH (puc. 2). OTIMYUTENbHONH 0COOEHHOCTHIO TPAHCIIOPTHOM CUCTEMBI 00JACTH SIBISETCS BBICOKUH
YPOBEHB Pa3BHTHS KaXKIOTO COCTABIISIONIETO €€ BH/a TPAHCIIOPTA.
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Tpy06onpoBOIHBIl TPAHCHOPT MPEICTABICH MarkuCTPaIbHBIMKU HedTe- U Ta30IpOBOJAMH BBICO-
KOTO KJIacca OTMAcHOCTH, a TAKXKe KOMIIPECCOPHBIMH, HACOCHBIMU M Ta30pacIpeieIUTeIbHBIMU CTaH-
musivu. [lo tepputopun obmactu mpoxomutr Oomee 1 300 kM neifcTByrommMx TpyOONpPOBOIOB,
B T. 4. 687,6 KM MarucTpaibHbIX ra30mpoBoaoB u 222 kM HedrenpoBoaa. Hanbombiias onacHOCTb
ucxoaut ot HedrenpoBona 3AO «KTK-P» («Tenrn3 — HoBopoccuiick») 1 MarucTpaibHOTO Ta3oIpo-
Boja «Makat — CeBepHblii KaBkazy», 0COOCHHO OT yJacTKOB HX MPOXOXKAEHHS 10 Tepputopun Boiro-
AxTyOnHCKOH MOHMBL. ONTacHOCTB HKCILTyaTaIlH TPYOOIIPOBOZOB 0OYCIIOBIEHA MIPEXE BCETro 00IIb-
MMM MacCcaMH HaXOJSIIEToCs O BEICOKMM JaBJIeHHeM He(TH U IPUPOIHOTO rasa.

BEPB/IHIABE HE®TAHOE
MECTOPOAIEHHE

AJIEKCEEBCKOE
AJOKOHJEHCATHOE

MECTOPOARIAEHHE
BYI'PHHCKOE FA30B0OE

MECTOPONKIAEHHE

ACTPAXAHCKOE I'A30-
KOHIAEHCATHOE
MECTOPOXIENHE

BEIIKYIILCKOE
HEDTAHOE
MECTOPOXJIEHHE

BELWUKYNTLCKOE TA30BOE
MECTOPOXAEHHME

Pucynok 1 — MecTopoxaeHus yrieBoIOpoIOB Ha TEPPHTOPHU ACTpaxaHCKOH o0IacTn

I'mapoTexHUIECKHE COOPYKEHNSI PETHOHA — 3TO B OCHOBHOM IaMOBI, IIUTIO3BI U BaJIbI, COSMIH-
HEHHBIE B CETh 3amaiHO-noAcTeHEIX mibMeneit (3[11) u cmyxammme 11t o6ecriedeHus KU3HEAeATeb-
HOCTH HaCeJIeHHs], TI0JIMBa CeJIbCKOXO3IHCTBEHHBIX KYJIbTYpP, PhIOOpa3BeICHHs, MEIHOPATHBHBIX Me-
PONPUATHI U APYTHX HYX.

ITo nanubM ympaBnenust Hmkne-Boimkckoro ympasienust PocrexHam3opa, MO COCTOSHHIO
Ha 01.01.2023 B peecTpe THAPOTEXHUYECKUX COOPYKEHHH 3aperuCTpUPOBaHO 395 rHIPOTEXHUUECKUX
coopyxernit (['TC), u3 KOTOpBIX 176 cOOpYKEHUH SBISAIOTCS O€CXO3SHHBIMU.

Komrieke ®KUIUITHO-KOMMYHAIBHOTO X035HCTBa ACTpaXxaHCKOH 00JIaCTH — OJJHA U3 BEIyIIHX
COCTABIISTIONINX YKOHOMHUKH PETHOHA, KOTOPast BKIIOYAET CUCTEMBI, HEOOXOUMBIE IS TIOAEPKAHHS
XKHI3HEeoOecTIeueH s HAaceIeHNs U YIOBIECTBOPEHHUS UX OTPEeOHOCTEH (BOIOCHAOKEHNE, KaHATU3AIIHS,
ra3o- M TEIUIOCHAOXKCHHE).

B chepe KUITHITHO-KOMMYHIIBHBIX YCITYT perdoHa cerons GyHkiuonupyer 6omree 4 200 npen-
MPUATHIA KOMMYHAJIbHOI SHEPreTUKHU, IKCILTyaTUPYIOIUX 467 KOTeNbHbIX, 150 THIC. KM TEIJIOBBIX Ce-
Tei, 0kosto 400 ThIC. KM BO3IYIIHBIX H KAOCTBHBIX JJIEKTPOCETeH, 373 ThIC. KM BOJOIIPOBOHBIX CETEH.
Bornbmias yacTh cHCTEM KOMMYHAJIBHOTO X03SHCTBA CKOHIIEHTPUPOBAHO B 00JIaCTHOM HEHTpe (T. ACT-
paxaHb) W IPHJIETAIOIINX K HEMY TEPPUTOPHUSIX.

ActpaxaHckas 00J1acTb Takoke 00J1aJaeT BHITOJHBIM reorpa(naecKuM MoJI0KEeHHEM JUTs IPUBIIE-
YEeHHs TYPUCTOB M OTJBIXAIOMNX. B pexpeariionHoM paifoHNpOBaHNH, TPOBeEHHOM b. JInxaHOBBIM,
B. IIpeoOpaxenckum, H. Ctynnoii, }0. Benenunsim u ap., AcTpaxaHckasi 001acTh BOIIUIA B COCTaB
Boimkckoro pekpealioHHOro paifoHa, HMEIOIIETro, 0 HX MHEHHIO, TYPUCTCKO-3KCKYPCHOHHYIO U Jie-
4eOHO-03JOPOBUTENBHYIO CIIELHATH3aLUI0 [4].

[TonoxeHue 061acTH B 30HE MyCTHIHB U MOIYITYCTHIHb 00YCIOBIMBAET €€ 3K30THYHOCTD, a CBOE-
oOpasue ycnoBuiit Bonro-AXTyOWHCKOH MOWMBI M eTbTHI BOJITH MOBBIMIAET peKpeallioHHYIO IPHBIIE-
KaTeJabHOCTh obyact [1].

Takum 00pa3zoM, Qu3nKo-TeorpadhuIeckoe pPacroIoKeHNe H COMUATEHO-YKOHOMHYIECKHE 0CO-
OEHHOCTH ACTpaxaHCKOH 00JaCTH CO3JAfOT YCIOBHS JJISi BOSHUKHOBEHHS TEXHOTE€HHBIX OIIACHOCTEH
¥ (OPMHUPYIOT COOTBETCTBYIOIINE TEXHOTCHHBIE TAHAIIA(QTHI.
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PucyHnok 2 — Cxema MeXIyHapOIHbIX TPAHCIIOPTHBIX KOPUAOPOB HA TEPPUTOPUH ACTpaxaHCKOW 00IacTH

C yu€roM TeppUTOpHANEHBIX ocobeHHOCTel [IpuKacnuiiCKOTro pernoHa MOXKHO BBIIEIHTH Clie-
JYIOIIME TUITBI TEXHOJIaHAMA(TOB:

1. ArpotexHonanmmadT (ceabCKoX03sicTBeHHBIN ManamadT). Cro/la OTHOCATCS CENIbCKOXO03sH-
CTBEHHBIE, TAXOTHBIE, TACTOMIITHBIC 36MIIH, 36MJIH OOIIET0 Ha3HAYCHHS, 36MIIH, 3aHATHIC JIECOM, B KO-
TOPBIX OCYIIECTBIACTCS XO3AHCTBEHHAS IS TEIBHOCTD.

2. YpOorexHomaHIITAPT — 3TO JAHAMAPT TOPOJCKOH 3acTpoiiku. OKpyKaromas cpeaa ropos-
CKOM 3aCTpOUKHN 3HAYUTENHHO MOABEPIKEHA aHTPOTIOTEHHOMY BO3ACHUCTBHIO 3a CUET pa3BUTHUS HHDPa-
CTPYKTYPHI (II0136MHBIX KOMMYHHKAI[MH HHKEHEPHOT0 Ha3Ha4YeHHs1, QyHIaMEHTOB JOMOB, BOJOCIIHB-
HBIX CUCTEM H JIp.).

3. TpancrexHomanamadT (TpaHCIOPTHBIA TeXHIaHAAPT) — 3TO JaHmmadT, 0Opa3oBaHHbBII
B CBSI3U CO CTPOMTENIHCTBOM TPAHCIOPTHBIX KOMMYHHUKanuil (aBTOMOOWIIBHEIE, XKEJe3HbIe JOpOrH,
a3pOIPOMBI, MOCTHI, aBTOMOOMIIBHEIE H JKEJIC3HOIOPO’KHBIE TOHHEIH! H JP. ).

4. IIpomrexHonanmadT (MPOMBIIUICHHBIH TeXHOMaHAMAPT) — maHAmadT, GOPMUPYIOITHHCS
B MECTax PacIiOJI0KEHUS MPOMBIIIUICHHBIX 00BEKTOB, TPOU3BOACTB (XUMHIECKHE U HepTEXHMUIEeCKne
TIPEATIPUSTHS, TPEANPHUATHS TOIUITMBHO-?)HEPT€THIECKOTO KOMIUIEKCA M MAMIMHOCTPOEHHS, IMUIIEBOH
OTpPACIIH, CTPOUTENBHBIX MaTEPUAJIOB U JIp.).

5. Typuctrueckuii TexHonanaAmapT — JaHamadt, Co3TaHHBII Ha TEPPUTOPHUSIX, TOIBEPIKEHHBIX
BBICOKOMY PEKpEallMOHHOMY HOTEHIINANY, @ TAKXKE B MECTaX PacHoJIOKEHHs TyPUCTHIECKUX MapLIpy-
TOB, B TOM YHCJIE Ha OXPAHSIEMBIX IIPHPOIHBIX TEPPUTOPHSIX.

6. Boennslii TexHomaHaAmadT. ITOT TAN JaHAmAadTa cO3AaETCI B MECTAaX Pa3MEIIEHHS BOCHHBIX
gacTeil, MOJMroHoB, TOpoaKkoB. OOBIYHO 3Ta TEPPUTOPHS H3BIMACTCA M3 XO3SHCTBEHHOTO 000pOTa,
¥ HHGOPMANUs 0 BO3IEHCTBUH Ha OKPYKAIOIIYIO CpeAy B Ipeerax JaHHOTO THIA JaHmadTa HOCHT
3aKpPBITBIN XapakKTep.
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aJNbHBIN yepd U cepbE3HbIE KOJIOTMYECKHUE MOCIEACTBUSA Ul OKpYKarolei cpenpl. [IpuunHa aBapuii 00yciaoB-
JICHA TeM, YTO HE YYHTHIBAIICH OCOOCHHOCTH I'€0JIOTMYECKOr0 CTPOCHHS MACCHBA FOPHBIX MOPOJI H CYILIECTBYIOIIHE
TOpHBIE BBIPAOOTKH, KOTOPBIE MOTYT OBITH 3aTPOHYTHI IpH OypeHnu. IIpuBeEHHbIE TPUMEpPHI TOKa3bIBAIOT UCTO-
puto OypeHus u aBapuu Ha ckBakuHax B CeBepHoM Kacruu, HeHelkoM HanpoHanbHOM okpyre, TypKkMeHucTaHe,
Wunonesun, ammkupckoit Caxape u Jlymsuane. ['a30Bble CKOIUIEHHS B BEPXHEHl 4acTH pa3pesa, BOJA0OOUIIbHbIE Io-
PH30HTHI, COJISTHBIC OTJIOXKEHHSI, TOPHBIE BEIPAOOTKH CO3IAIOT ONacHBIe CHTYallMd M MOTYT OBITH NMPUYHHOM KaTa-
cTpo, KOTOpPBIE PACCMATPUBAIOTCS B paboTe.
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Abstract. A number of accidents during drilling of wells, which had significant material damage and serious
environmental consequences for the environment, are considered. The reason for the accidents is due to the fact that
the features of the geological structure of the rock mass and existing mine workings that may be affected during
drilling were not taken into account. These examples show the history of drilling and accidents at wells in the
Northern Caspian Sea, the Nenets National District, Turkmenistan, Indonesia, the Algerian Sahara and Louisiana.
Shallow gas accumulations, watery horizons, salt deposits, mining workings create dangerous situations and can
cause disasters, which are considered in the work.
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T'eoskonozus (2eonozo-munepanozuveckue HayKu)
Geoecology (Geological and Mineralogical Sciences)

Korza B pe3ynpTraTe TEKTOHHYECKUX MPOIIECCOB 3EMHYIO KOPY Pa3phIBAlOT TPELIUHBI, JaBICHHE
Ha TPaHMIle MAaHTUM U 36MHOM KOPBI PE3KO CHIKAETCS M HAUMHACTCS BYJIKAHHUYECKas AESTEbHOCTb.
OT0 NPUPOTHOE SBICHUE COMPOBOXKIATIO BCIO HCTOPHIO 3€MIIM ¢ MOMEHTa 00pa30BaHUsI 3eMHOH KOPBIL.
YenoBek, BOOPYKEHHBIN COBPEMEHHON TEXHUKOM, MBITAETCSI HE OTCTAaTh OT NMPHUPOJbI U BHEAPAETCS
B TOJIIILY TOPOJ CO CBOMMH KapbepaMH, IIaXTaMH ¥ CKBOKHHAMU. JTO 0Ka3aJoCh HEMPOCTOH 3aadei,
npuuéM 4eM Iay0oke, TeM ciaoxHee. Beityer MEeHne, 9To ocTHdb JIyHBI Ipo1e, 4eM MpoOypHTh CKBa-
KuHY TiryonHOoH 15 kM. Camast riryOokasi BepTHKaJIbHas cKBakiMHA — KoJbckast cBepXriryOokas —
nocturia riryouns! 12 282 M u 6ypritacek 20 net. MHOTHE U3 MIJUTHOHOB IPOOYPEHHBIX CKBYKHH OKa-
3aJIUCh HEYNPaBIsIEeMbIMH M OKaHYUBAINCH IPaHIUO3HBIMH (poHTaHAMu He(TH, Ta3a U BoAbL B 3apy-
0eXKHOM IHUTepaType TaKie CKBaKUHBI Ha3bIBATUCH «AuKUMU» (“wild wells”).

Oco0eHHO omacHBI aBapuH Ha CKBaXMHAX NpH OypeHuu Ha mope. [Ipu ocBoeHuu kacmnuiickoro
1menbha OCHOBHAs ONACHOCTh P CTPOUTENBCTBE IIAT(GOPM CBsA3aHa C Fa30BBIMH BEIOPOCAMH U3 BEPX-
Hell JacTH pa3pes3a M MX HOCIEICTBHSAMH. PaHee CKOIUIEHUs CBOOOMHOTO ra3a B BEPXHHUX IUIHOICH-
YEeTBEPTUYHBIX OTJIOKECHHUIX BCKPHIBAINCH HEOXKUTaHHO. OHM OOBIYHO CBSI3aHBI C TIECUaHBIMH JIMH3aMH
B Tojmie ruH. [Ipn GypeHuH 3THX OTJIOKEHHH MPOUCXOANUT 00pa3oBaHKe IPH(OHOB C HapyIICHHEM
OCHOBaHMH I1aT(hopM, BEIXOJIOM ras3a 1 ero Bo3ropanueM. OmacHOCTb JaHHOTO COOBITHS CBS3aHa C BEI-
COKO# cTOMMOCTBIO TuTaTGopM U OonpmnM ymiepoom mpu aBapusax. Ha Kacnmiickom Mope mo 3Toi
MPUYUHE IPOU30ILI0 HECKOIBKO KPYITHBIX aBapuil ¢ paspymieHneM OypoBbIx miatdopM. JlocraTouHo
MOAPOOHO ONUCAHbI KPYITHBIE aBAPHH, CBA3aHHBIE C TA30BBIMH BEIOPOCAMU, KOTOPBIE IIPOU30IILIH Y T10-
Oepexbs bpasunnu, korma ycraHoBka P-36 ctoumocteio 500 MITH aMepUKaHCKHUX J0JIapOB YTOHYIA
BCJIEJICTBHUE B3pHIBA ra3a M MOKapa Ha OJHOM M3 IOJIEPKUBAIOIINX KOJIOHH, U B MEKCHKaHCKOM 3a-
JIMBE, aBapHs Ha MeUaIbHO M3BeCTHOM matdopme “Deepwater Horizon”.

Ha meandpe Kacnus

HawnGonee Tunmunsil crienapuii karactpodsr B CeBepHoM Kacrimu onmcan B kaure M. A. Mup-
30eBa [2]. Ha mnomaau Pakymeunoe Mope y ka3axckux 6eperos B 1983 1. Obl1a ycTaHOBJICHA TUIABYYast
OypoBas CIIBY «60 ner AzepOaiimkana». ['myouHa Mopsi coctaBisia 43 M, IpoeKTHas TTyOnHA —
4500 m.

Hauano Oypenus He mpeaBeInano HUKaKuX ocjoxHeHnd. Ha riryOuny 87 m Obuia 3aburta 812-
MUJUIUMETPOBAst BOJOOTACIAOIIAs 00cagHast KOJIOHHA, ITOCIIe Yero OypOBHKH IPUCTYIIHIIH K yriayOiie-
HHIO CKBa)XUHEL. [1pu 3a60e 445 M IpOMBIBOYHAS JKHIKOCT, HIUPKYJIUPYIOIIAs B CKBaXXKHHE, ObLIa I1e-
pebuTa ra3oM. YTSDKENUB PacTBOp, JOIUTH 0 ITyOUHBI 511 M.

Crnenytornieii oneparueii OblI CITyCK KOHIYKTOpa — 00CaTHON KOJOHHBI qruaMeTpoM 508 MM —
Ha npoOypeHHyro riryouHy. [locie cirycka KOJMOHHBI ObIT MpoBenéH meMeHTax. OmHako crmycts 6 9
MOCJIe OKOHYAHWS 3aJMBKU KOJIOHHBI HAYAJICS BBIXOJ TIIMHHCTOTO PacTBOpa M3 MEKKOJIOHHOTO MPO-
CTPAHCTBA, KOTOPOE MEPENnIo B OTKPHITOE (pOHTaHMpOBaHUE ra3oM. V3 CKBaKHHBI yIapiiIa MOIIHAS
BOJI0Ta30Basi cMech C Tpsa3bio0. [ToTok hoHTaHMpYTOMmIEH KUAKOCTH JOCTHT JECITHUMETPOBOH BBHICOTHI
OT CTBOJIA POTOPA, a gepe3 Jac GoHTaH BIpoc 10 45-50 M. B 310 ke BpeMst Hauanoch ra30nposBIeHAE
nox poropom. ITo BceMy nepumeTpy miaBydeil OypoBoii HaOII0AAIOCh NPOCAYUBAHUE IPSI3H B MOPE.
Korza co cTopoHBI BTOPOit ONOPHO# KOJIOHHBI BO3HHK €I11€ OJIMH IpH(OH, HOI0KEHHE CTAJI0 KaTacTpo-
(uueckuMm.

Bb110 IpHHATO penieHne 0 CHATHH YCTaHOBKH «60-1eT Azepbaiimkana» ¢ Touku Oypenus. Ho mo-
CTOSHHO PACTYIIU (OHTaH HE TO3BOJISUI OTOTO craenaTh. [10MOKEHHE OCIIOKHSAIOCH emE W TeM,
YTO HEBO3MOJKHO CTAJIO MEPEIBHHYTH OYpPOBYIO BBINIKY, YTOOBI MIPOM3BECTH JANbHEHIINE ONepaIiy
M0 yXOMy ¢ MecTa aBapuH. [Ipu ouepeHoi MOMBITKE OIyCTHTHCS HAa BOAY, OTIOPHBIE KOJOHHBI TLIAT-
(hopmbI cTanu yXoauTh B rpyHT. Cka3aycs pa3MbIB OMOPHBIX KOJ0HH rpudonamu. CIIBY mama cub-
HBII KpEH B CTOPOHY BTOPOI OIOPHON KOJIOHHBI.

IMpuctynuim k 9BaKyanuu sSkunaxa. 13-3a kpeHa miatdopMbl HOpMaJIbHBIN CITYCK HIJTFOTIOK OKa-
3aJICSL HEBO3MOXHBIM, K TOMY K€ IMOJHAJICA CHJIBHBIHN BETEDP. KT0-TO M3 IUTIONKH CTaj MIpeIrath NpAMO
B MOp€. prrma CIICIUAIIUCTOB, HE YCIICBIIAsA 39BAKYHPOBATHCS HA LIIJIIONIKAX, CIPpyANJIach Ha Kparo MOH-
toHa CIIBY, koTopslif HaBUC Hax MopeM. [ImaBydast GypoBasi pe3Ko ONPOKHHYIIACH ¥ 3aTOHYJIA.

Ha crnemyromuii neHp B paifoHe 3aToruieHns OypoBOi yCTaHOBKH Oypimi TpH(pOH JHaMeTpOM
30-35 m. Bricota onTana gocturia 20-25 M. Co BpemeHeM (pOHTaH YCHUIIMIICS M JOCTHT BEICOTHI 30—
35 M. 3atem rpudoH cran ocnabeBaTh, U Uepe3 MecsIl BEICOTa (POHTaHa OBbLIA BCErO OKOJIO ITOIyTOpa
MeTpoB mpu auamerpe 80 M, a Bckope rpudoH Boobuie ncyes. M Hag MopeM J0Jrue BOoceMb JIET BbI-
CTyNaJld OCTaTK{ OMOPHOW KOJOHHBI Matdopmbl. OOciieoBaHNe MPHUBENIO K BBIBOAY, YTO MOIBEM
CIIBY nepenrabenen. B 1991 r. Ha mecre rubenn CIIBY cHoBa Bo3HMK OHTaH, KOTOPBIA CITYCTs He-
KOTOPOE BpeMsi IPEKPATHJICS.
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Karacrpoda Kymxu

OnHa U3 caMbIX KpYIHBIX aBapHi, CBsI3aHHAs C BBIOPOCOM TNPHUPOJHOTO Ta3a, MPOH30ILIA
Ha ckBakuHE K-9 KyM)XKHHCKOT0 ra30KOHAEHCATHOTO MecTOpokaeHus. cTopus 3Toi KaTacTpodsl mo-
npobOHo onucana B pabote B. 1. borossnenckoro u ap. [1].

KymxnHCKOE Ta30KOHIEHCATHOE MECTOPOKACHNE, OTKPEITOE B 1973 T., pacronoKeHo B AENbTe
p. [eyopsi k ceBepo-BocTOKy 0T Hapbsu-Mapa. 3anacsl IpupoaHoro raza — okoio 100 mupa m>.

Karactpoda npounsonnia npyu UCHBITAaHUN CKBaXMHBI HA MIPOJYKTHBHOCTE, 27 HOstOpst 1980 T,
KoT/1a OBIJIO BBISIBIICHO BHICOKOE JaBJICHHE B MEXKOJIOHHOM IIPOCTpaHCTBE 00ca HOH KOJOHHEL Kpome
TOTO, ObI/Ta BBISIBJIEHA HETEPMETUIHOCTD SKCIUTyaTallHOHHON KOJIOHHBL. BBIIo npuHSTO pemenue copo-
CHTb JaBJICHUE B MEXKKOJIOHHOM IIPOCTPAHCTBE, TIOCTIE YETO B IPHYCTHEBON YaCTH CKBAXKUHBI HAYAJIOCh
rpuoHO0Opa3oBaHue, CONMPOBOXKAABLICECS (DOHTAHOM M3 CMECH Ta30KOHJCHCATa, IPOMBIBOYHOM
KHUIKOCTH M IIeMeHTa. MHOXeCTBEeHHbIEe IPpU(OHBI 00BEINHUINCH B OJUH 00ib1I0H. Benbixayn 150-
METpPOBBIH (haKel1, KOTOPHIH JOJITO U Oe3yCHEIIHO IBITAINCh TYIINTb.

JlukBupmanuio GpoHTaHa HA pa3BeOIHON ckBaxknHe K-9 OBIIO penieHo oCyIecTBISATS C IIOMOIIBI0
simepHOTOo B3phIBa. C 9T0i1 n1enbio npoOyprim ckBaxuny K-25 riryounoit 1 530 M Ha paccrostanu 600 M
K CeBepo-3amaxy OT YCThsl aBapuiHOHM ckBakmHbl K-9 Han mpenmonaraeMbIM ITOJIO)KEHHEM CTBOJIA
ckBaxkuns! K-9. [lonpeiB simeproro 3apsiaa «[luput» B ckBakunae K-25 6pu1 mponssenéH 25 mas 1981 r.
Ha ryoune 1 470 M mo BepTuKanu. MOIIHOCTH B3pbIBa cocTaBmia 37,6 KT B TPOTHIIOBOM HKBHBAJICHTE.

B pesynbrare moapeiBa sSAEpHOTO 3apsaa BRIOPOC Ta30KOHAEHCATHON cMecH Ha ckBaxknHe K-9
MIPUOCTAHOBHJICS, OJJHAKO HA CIEMYIOIINI IeHb ra3 BHOBb CTANl BEIXOAUTH HA IIOBEPXHOCTD, HOpMUpYS
rpudonsl. Ckazanack omuoka B pacué€rax, ¥ B3pbIB IPOU30IMIEN ITOYTH B KWIOMETPE OT CKBaKHHBI
ITpu 3TOM MOBEPXHOCTH BOABI M Mobepexbe mpoToku Mansrit ['ycunen n Koposuackoii I'yOb1 GputH
3arps3HEHbI XKUIKUMH yriieBogopoaaMu. C [ebio orpaHHYeH s JalbHEHIIero 3arpsi3HeHNs BOTOEMOB
BOKPYT 30HEI ITpoceianys B MroHe 1981 r. 66110 HauaTo Bo3BeneHue namObl. [Iporoxy Maislii ['ycnnen
MePEKPBUTH ABYMS IUIOTUHAMH, 110 BCEMY NIEPUMETPY aBapUHHOH IIomanky Oblia OTCHIIaHa Aamoba.

B 19821983 rr. Bons p. [lewopsr 1 B KopoBunckoii ['yOe Ha ynaneHUsX 10 3 KM OT CKBaKUHBI
K-9 nHabmiomamuch BBIXOABI Tra3a, MO3TOMY IONBITKH JHKBHUAAIMU KaTacTPO(BI MPOJOIKAIHUCE.
Beutn poOypensr ckBaxkuHbl K-26 n K-27, cTpouTensCTBO KOTOPBIX COMPOBOKAAIOCH BEIOpOCAMHU
13 TEXHOTCHHBIX 3aJieXel, 00pa30BaBIIMXCs B pe3ysbTarTe sIepHOro B3pbiBa. Benmencreue nposenén-
HBIX paboT 00pa30BaJOCh MIPOCENAHNE H 3aTOIUICHUE PEYHOH BOJOH MOBEPXHOCTH 3€MIIH ILIOIIAJBIO
0koJ10 50 ThIC. M2, POPMUPOBAHUE TPEX KPYITHBIX KPATEPOB ¢ TpH(pOHAMH ra3a U KOHJEHCATa

«Bpara aga»

Crnenyromuii pyKOTBOPHBII 00BEKT, 00pa30BaHHEIA MPH OypEeHUH CKBaKUHBI, HAXOIHUTCS B ITy-
cteiHe Kapakywmer, B 270 kM oT Amxabana, ctomunsl TypkMeHncTana. [10SBUIICS 3TOT YHUKaNbHBIN
IIpoBaJI IOCJIe TOTO0, Kak Bo3ue aepeBHH JapBa3 B 1971 1. 6bu10 HauaTo OypeHHE CKBaYKHHEI, M T€OJIOTH
HEOXKHJITAaHHO BCKPBITH OOJBIIYIO TTO[3€MHYIO MOJIOCTh, KOTOpast OTJIOTHIIA B cebe BCE HX 000pynoBa-
HUe, BKITIoUasi OypOBYIO BBIIIKY U TPAHCIIOPT. BemeacTBie 3TOro B 3eMHOI KOpe 00pa3oBalics O0IbIION
MIPOBaJI, B KOTOPBIN M MPOBAIMIIOCH Bcé 0OopynoBaHue. Uepe3 HOBOOOPa30BaBIIMECs TPEIIMHBI Hadall
BBIXOJIUTB Ta3.

YrtoObl HEe JOMYCTHTh MOJHOMACIITA0OHON YKOJIOTMYECKOH KaTacTpodbl, BBIXOIIUN ra3 1Moo~
xriy. [To pacuéram reosoroB, oOHapy)XEHHBIE 3aMackl METaHa JOJDKHBI OBUTH UCCSIKHYTH BCEro de-
pe3 HeckonbKo HEeH. MecTopoxieHue B 3TOM pailloHe 0Ka3aloCh HACTOJILKO BEJTMKO, YTO HAYMHAsS
¢ 1971 1. OroHb TOPHUT U 110 CHX TOp (puc. 1).

CunTaercs, 9TO 3a 3TO BPeMsI 37IeCh yXKe CTOPENIO HECKOIBKO MIJUTHAPI0B KyOOMETPOB MPUPOI-
HOTO Ta3a. DKOJIOTH IPOAOIIKAIOT TOBOPUTH O HETATUBHOM BO3JIeHCTBUH KpaTepa JlapBa3a Ha OKpyxa-
FOLIYIO CPEJy U 370POBhE MECTHOTO HacesleHus. BHSIB uxX 10BoAaM, ObIBINUIT pe3uaeHT TypkMeHu-
crana ['ypOanryns! BepapiMyxaMeoB pacriopsquics «HAHTH pelieHne It TyIeHus moxapay. [1o-
MHMO 3KOJIOTHYECKOT0 Bpesia, OH 00paTHi BHUMAaHUE Ha IKOHOMHUYECKYIO COCTaBIIIONIYI0. « MBI Tpa-
THUM BITYCTYIO ICHHBIC IPUPOJHBIE PECYPCHI, 32 KOTOPBIE MOTIIN 6])1 NOJIYUUTh HpHGBIHb, " OHAa ImoIuIa
OBI Ha OBBIIICHUE OJIArOCOCTOSHMS HAIIETO HApOJa», — CKasan bepasiMyxamMenos.

Bypenne Ha rpsizeBbIX ByJKaHaX

B BoctouHo# yacTh 0. SIBa 8§ maprta 2006 r. Hadanock OypeHue TiTyOOKO# ra30MmouCKOBOH CKBa-
xuHBI Banjar-Panji 1 B paiione pacmonoxenns rpsizeBoro Bynakana LUSI. Ipu Gypennn Ha rioyOune
npuMepHo 2 834 M, B 170 M k 3amagy oT CKBaXHHBI TPOH30LIET HEOOIBIO BRIOPOC BO/IBI, apa U rasa
(puc. 2). Cnenyromue aBa u3Bep>xeHHUs npousouunn 2 u 3 utoHs npuMepHo B 800—1 000 M k ceBepo-
3anaay OT CKBaXXWHBI, HO OHU NIPEKPATUIIUCH. B X04€ 3TUX H3Bep)KeHHI>i Ha MOBEPXHOCTb BBIXOJUJIU
CepoBOAOPON U Ips3b npH Temiepatype 60 °C [7; 8].

178


https://dic.academic.ru/dic.nsf/ruwiki/13152

T'eoskonozun (2eonozo-munepanozuueckue HayKu)
Geoecology (Geological and Mineralogical Sciences)

Pucynox 1 — I'openue rasa B kparepe Jlapsasa, TypkMeHUCTaH

Pucynok 2 — U3sepxkenue rpsizeoro Bynkana LUSI okono ckpaxunsl BIP-1 [7]

B neHp u3Bep)KeHUSI Ha CKBaXXMHE BO3HUKIIM MPOOJIEMBI CO CTaOHMIIM3alMel NaBICHHS B CKBa-
JKUHE, KOTAa OYpHIIBIIUKH MBITATNCH H3BIEYb OypoBOE T0JI0TO. DTO, a TAKKe OTCYTCTBHUE IIPEBEHTEPA,
TIPUBETIO K BEIOPOCY IPsI3H O] BRICOKUM JaBiieHneM. [Ipu mombITKe epeKphITh BEIOPOC BOKPYT CKBa-
JKHHBI CTaJI 00pa30BBIBaTHCS TPEIUHEL. ExkenHeBHBII 00BEM BEIOPOCOB JOCTUT AECSTKOB THICAT Ky-
GOMETPOB I'PA3HU, M OHK TIOTPEDIHN MO/ cOGOM TEPPUTOPHIO B 25 KM%, B TOM UHCIIE YETHIPE COCEIHHE
JIEPEBHH U y4acTOK MPOXOAMBIIEro MoOnu30cTu mocce. JKurenei BpeMeHHO nepecennin B 6e3omac-
HOE MECTO.
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MHO€eCTBO MOMBITOK OCTAHOBHUTH BBIOPOCHI, BKJIIOYAsi COPOC B JKEPNIO ByJIKaHA, OTKYAA BBIXO-
JIWJIA TpsA3b, TATAHTCKUX OCTOHHBIX 1IApOB, ycrexa He nMenu. Celvac, 1o HeKOTOpbIM AaHHbIM, LUSI
HavaJ IPOBaIMBaThCs MO COOCTBEHHBIM BECOM, YTPOskas 00pa30BaTh TUHTAHTCKYIO Kaibaepy. ITo nan-
HBIM CIIENNATNCTOB baHyHICKOTO TEXHONIOTHYECKOTO HHCTUTYTA, B PAJIE MECT B LIEHTPE 3aTOMIEHHON
TEPPUTOPHUH YK€ BO3HHKAIOT IIPOBAJIBI TITyOHHOH 710 3 M, 9TO MOXKET TOBOPHUTH O Hadasie GopMUpOBa-
HUS KaJIbJIepbl — OOJBIION BYJIIKAHWMYECKOH BIIaIWHBI.

B nepuon nauGosee aktuBHOM nestensroctd LUSI ussepran 180 000 m® rpsisu B nensb. 27 cel-
Ts16pst 2006 T. mpaBUTENBCTBO MIHIOHE3UN 0OBSBIIIO paiiOH N3BEPIKEHUS 30HON OeCTBHS, IPUIEM CH-
TyaIusi ycyryOuiIach pa3pbIBOM M B3pBIBOM rasomnpooja «Bocrounas SIBa». Hapymenune tpybompo-
BOJa MPOU3O0LLIO B 30HE Pa3ioMa BOJIHM3H yCThbS CKBaXKMHBI H3-3a MPOCEJAHUs TOBEPXHOCTU 3EMIIU
1 BO3MOJKHBIX TOPH30HTAIBHBIX CMELEHHUH, KOTOPBIE paHee HEOJHOKPATHO MOBPEXKIANN MOJTOTHO XKe-
ne3Hoi noporu. B3peiB TpyOompoBoaa, B CBOIO OYepelb, YaCTHYHO Pa3pyIINI MOCTPOCHHYIO AaMOy.
ITpwm 5ToM noru6mm 13 genosek. /JJnamerp 0O6pa3oBaBIIeiicss BOPOHKH B3PEIBA COCTABIII OKOJIO 50 M.

Karacrpoda B Caxape

26 oxTs10pst 1986 r. B AIpKupe IpON301ILIa KpyITHasi Te0JIOTHYecKas kKaractpoda — oOpa3oBaHHe
MpoBaJia Ha He(TSTHOM MeCTOpOXKIeHHU Xaya-bepkayw, k roro-3anany ot r. Yapria. O6pa3zoBaics kpa-
Tep rryouHoit 80 M u quamerpom noutu 200 M. B pesynbrare Oputa 3aTomsieHa HePTSHAS CKBaKUHA
OKH-32. Heckonpko MecsueB cmycTs, BecHoi 1987 r., kpartep pacmupmics 10 coceqHeld HeQTsIHOM
ckBaxkuHsl OKH-32 6uc. O6Ban yBenmumics 1o 320 M B quamerpe. C Tex Hop Kparep MpoJoDKaeT
pacmmpsaThCS, YTO HMEET CEPhEIHBIC IKOIOTUIECKUE MOCIEACTBHUS IS peruoHa Yapria [5; 6].

OOpynreHre MPOU30IIIO MOCJIe MHOTHX HapylleHHH B paboTe CKBaXMHBI B mepuox ¢ 1978
mo 1982 r. Bruto 06HapyKeHO pa3pylieHHe 00CaTHON KOJOHHBI, KOTOpPas W30JHPOBaNia BOTOHOCHBIN
TOPU30HT «KOHTHHEHTAJIb HHTEPKOJIEP» anb0-0appeMCKOro Bo3pacTa, SBISIOIINICS OCHOBHBIM HCTOY-
HUKOM BojmocHaOxenus B CeBepHoit Caxape. [ToqHHMAsCh K IOBEPXHOCTH CO 3HAYHUTEIBHBIM Pacxo-
JIOM B HECKOJBKO THICSY KyOOMETPOB B 4ac, BOJA MPOXOAUT Uepe3 COJICHOCHBIE OTIOKEHHS BEpX-
Hero Mena. FIMeHHO pacTBOpPEHHE COJIM SBIJIOCH MPUYMHON 00pa3oBaHms mpoBaia (puc. 3). Ilomosxe-
HHUE yCYTyOuIsieTcst TeM, YTO BOJA, HACHICHHAs COJIbIO, MOJHMUMAETCS Ha IOBEPXHOCTh U 3arpsis-
HSIET IOBEPXHOCTHBIC BOJJOHOCHBIE TOPH30HTHI, KOTOPBIE )KU3HEHHO HEOOXOJUMBI ISl HY>KI MECTHOTO
HaceJIeHusl.
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Pucynok 3 — Cxema opmupoBanus npoaina Ha ckBaxuae OKH-32 [6]
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Taxum 06pazoM, anbOcKas BoJa MOJHMMAETCS Ha OBEPXHOCTh CO CKOPOCThIO 300 M3/4 1 TeM-
neparypoii 6onee 50 °C, co ckopoctbio oT 1 mo 1,5 M/c depe3 cnoit comu Tommunoit 200 M. Conb
pacTBopsieTCsl B 3TOH BOZE, B pe3yibTaTe yero obpasoBajiack OrpoMHas merepa rirybuHoi ot 450
10 650 M, kotopas pacumpsiercs (puc. 4). B mae 1991 r. 6p110 oT™Meueno, uto B 600 M oT 1eHTpa
Kpartepa o0pa3oBasach CeTb KOHIIEHTPHIECKHX PAa3JIOMOB; UX IIMPHHA OKOJIO KpaTepa COCTaBILIET I10-
psiKa MeTpa.

B 1990 r. pacxon noaaumaroieiicss Bosl orenusancs B 2 500—2 800 m3/4. UToGbl IpeCTaBUTE
cebe 1eOuT BOJIbI, TO 3TO KOJIMYECTBO, KOTOPOE MOTIIO ObI 00€CIIeunTh MUTHEBOI BOJOI ropo/] ¢ Hace-
nenueM okojo 300 000 yenoBek! Bouti mpoBeaeHbI ceiicMUYeCKUE UCCICAOBAHIS, YTOOBI OLIEHUTH pa3-
Mep Ienepsl, 00pa3oBaBLICHCS B Pe3yJbTaTe PACTBOPEHUS COJIEBBIX OTIIOKEHUH M H3BEPIKEHUS BOJBL.

CornacHo HCCIIeIOBaHUIO, TPOBEIEHHOMY HH)KeHEepHOH kommanueit “Enageo” B 1991 r., Mmakcu-
MaJlbHas MPOTSHKEHHOCTH MOA3EMHON MOJIOCTH COCTaBisIa okosio 740 M B ceBepo-3amaHOM — IOTo-
BOCTOYHOM HaIlpaBJICHUH. B 10ro-3amagHoM — ceBepo-BOCTOYHOM HAIIPaBJICHUHN MIPOTSHKEHHOCTD OIle-
HuBanach B 570 M. YTo KacaeTcs 3arps3HEHUs TOBEPXHOCTHBIX BOJ, aBTOPHI YIIOMHHAIOT, YTO TIEPBO-
HayaJbHOE HCCIIeoBaHMe, NMpoBeA¢HHOe B 1987 T., BEIIBMIIO PAacIpOCTpaHEHHE 3arpsi3HEHUS COJie-
HBIMHU BOJIaMH 110 YeThIpEM HarpasieHusiM, HaunHas ¢ OKH 32, rpanuiisl KoToporo jiexar B mpeenax:
Ha BOCTOK, IPUMEPHO B 3 KM;

Ha IOT, IPUMEPHO B 2,5 KM;
Ha ceBep, MPUMEpHO B 1,5 kM;
HA 3amaj, TPUMEpHO B 1 KM.

IMocnexyromnye uccieq0BaHN TOTO K€ THUINA BBISBIIN IIPOTPECCHPOBAHUE 3aCOJICHUSI BO BCEX

HaIpaBICHUSAX.

edited by @7our

te S IMages s e : 14 5 31746 2384 H 5703 ‘L ey
Pucynok 4 — Kocmmueckuii canmoxk (14.01.2015), moka3biBaromuii kpatep
Ha Mectopoxaennu Xayn bepkayn nuamerpom okoso 350 M 1 pa3ioMsl BOKpYT Hero [6]

IIpoBan B CONSTHYIO IAXTY

Menép (pp. peigneur) — ozepo B mrate Jlynsuana, CILIA, 6bU10 MPECHOBOIHBIM, C TITyOHHON
JI0 3 M U IOMYJISIPHBIM CPEIH OT/ABIXAOIINX, 10 TEX M0p, TI0Ka H3-3a TEXHOT'€HHOI KaTacTpo(s! He ObuIa
MOJTHOCTBIO M3MeHeHa ero skocuctema [2; 4]. 21 nos6ps 1980 r. HedTenoObIBatONas KOMIAHHUS Besa
B 03epe pasBegouHoe OypeHue. B mporecce OypeHust OypoBast yCTaHOBKA HEOXKHJIAHHO Hadalla Kpe-
HUTHCS Ha O0K. Paboune BOBpeMs MOKHHYIH OypoOBYIO, T. K. OyKBAJIBHO 32 CAUTAHHBIC MHHYTHI OTPOM-
Hasl I1aT¢opMa IomnIa Ha JHO o3epa. OKa3anock, 9To IpsIMO MO 03€pPOM HAXOIMIIACh COJISTHAS MIAXTa,
CBOZ KOTOpoH ObuT mpobuT npu Oypenuu. [llaxTa npeacrasisna co0oil pa3BeTBIEHHYIO CETh TOHHE-
neit 30 M mmpuHOH U 24 M BBICOTOH (pHC. 5). Kpems mraxTsl cocTosia U3 OCTaBICHHBIX IS 3TOTO
COJISIHBIX CTONOOB.
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Lake Peigneur and Salt Mine Cross-section
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Pucynok 5 — Cxema dopmupoBanust ipoBaia Ha o3epe [lenép [4]

Bopna o4ens ObICTpO pa3MbLIa 35-CaHTUMETPOBOE OTBEPCTHE CKBAKUHBI M XJIBIHYJIA BHU3, 3AI10J1-
HsIsI TOJ3eMHOE MPOCTPaHCTBO (puc. 6). B pesynprare 06pa3oBaicsi THTaHTCKUI BOJOBOPOT, KOTOPBII
noctur 55 M B quamerpe. BomoBopot 3acocan Oykcup, OypoByro ycTaHOBKY, 11 O6api, 1Ok, 1oma, aB-
TOMOOWIN U HEOONBIION OCTpoB ¢ OoTaHMYeckuM cafoM. Bcero 3a Tpu yaca 03epo HOTEPSIIO
13 v M3 Boabl. CIIycTst HECKOJIBKO JHEH, KOTIa yPOBEHb BOJIBI B 03€PE CTAOUIM3UPOBAJICA, JEBATH
U3 OJIMHHAIATU OapyK BCILIBUIO HAa IIOBEPXHOCTb.

Pucynok 6 — O3epo yTekiio B CTBOI CKBAKHHBI [3]

182



T'eoskonozus (2eonozo-munepanozuveckue HayKu)
Geoecology (Geological and Mineralogical Sciences)

B obmeneBmee 03epo, cBA3aHHOE 110 KaHATY ¢ MEKCHKaHCKUM 3aJIMBOM, Hadaia NOCTyHaTh CO-
neHas Boga. Ha mecTe cTBOJNa MIaxThl BCKOpPE B3METHYIICA «Teif3ep» U3 BOJBI U IIOPOJI BEICOTON OKOJIO
120 M, Tak kKak BoJa BXOAMJIA B TOHHENIN OBICTpEe, YeM MOT BBIUTH BO3ayX. PacTBopeHue conm cripo-
BOLIMPOBAJIO aKTUBHOE MPOCEIaHNe THa 03epa. MakcuManpHas riryouna o3. [Ienép Beipocina B €TO pas,
nmocturHyB 396 M. “Wilson Brothers” n “Texaco” Beimiatiim 32 mutH kommnanun “Diamond Crystal
Salt” 3a maxTy 1 mo4TH 13 MJIIH — MECTHBIM BJIACTSM 32 3ary0JIeHHOE 03epo.

[IpuyrHa paccMOTPEHHBIX aBapuii 00YCIOBJICHA TEM, YTO HE YUHTHIBAIHCH OCOOCHHOCTH T'€0JI0-
THYECKOTO CTPOCHHSI MAacCHBa TOPHBIX TOPOJI U CYIIECTBYIOIIUE TOPHEBIC BEIPAOOTKH, KOTOPBIE MOTIIH
OBITH 3aTPOHYTHI IpH OypeHuu. ['a30BbIe CKOIUICHHS B BEPXHEH 4acTH pa3pesa, BOJOOOMIBHbBIC TOPH-
30HTBI, COJIIHBIC OTJIOKEHUS, TOPHBIE BEIPAOOTKH CO3JIAI0T OMACHbBIC CUTYALlUH U CTAJIU IPHYNHOM Ka-
Tactpod, KOTOpbIe PACCMOTPEHBI B aHHOM paboTe.
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AHHOTANUA

KomrmuiekcHast XxapakTepucTHKa OaIbHEOpecypcoB ACTpaxaHCKOH 00JacTH ¢ IMEepCIeKTUBOM nX
JaJbHEeHIIell NCIIO0JIb30BaHNs 1 BOCCTAHOBJIEHHS. | eosiornyeckre 0coOEHHOCTH BBIOOpa MeToa yBe-
nudeHuss He(hTeoTaaun Ha MeCcTOpOXIeHUsIX 3amanHoii Cnbupu. I'psseBoit Bynmkann3sm TaMaHCKOTO
nonyoctposa. CTpoeHHe pa3pe3a TPHACOBBIX OTIOKEHHUH ceBepHOro 6opTa HO’kHO-MaHTBIIIITAKCKOTO
nporu6a. Knaccudukanus u uCTopudeckre acreKThl pa3BUTHA U IPUMEHEHUS] METOIOB yBEITHUECHUS
HedreoTnaun. TEKTOHMKAa TPHACOBBIX OTIOkeHUH JKeTpiOaili-Y3eHbckoit crymeHu HOxHO-
Masrsiakckoro nporuda. MuHepanbHbIH COCTaB MPOAYKTUBHOTO ITACTa SIPErcKoro MecTopoxae-
HUS TUTAHOBBIX pya. [TapaMeTpbl 00BeKTOB OKpyskaromieii cpesl KaBka3ckoro pernoHa B acriekTe Iio-
OaNBHBIX KIMMaTHYECKUX M3MEHEHHH. BOmpochl reosornyeckoro Hacieans Ha ypOaHH3HPOBAHHBIX
Tepputopusx. Habmonenus 3a morooit B Hu3koropHoi o6macti CeBeproro Kaskasza. AGprc MaMoH-
TOBBIX JIAHAMIA(TOB MO3THETO IUICHCTOIIEHA B CBETE J0JI0BOM BepcHH reHesmca enoM. Mcdesnysmme
Y MCYE3aI0INe HACCNEHHBIC IYHKTBI: METOJMYECKUE TOJAXOAbI K BBIABICHUIO M UX KIacCH(HKALUS.
MHBeHTapu3anys © MOHUTOPHHT 3€MENb CENbCKOXO03SHCTBEHHOTO HA3HAUECHUSI C IPUMEHEHUEM I'€OHH-
(hopMannoHHBIX TexHOJOrni. OCOOEHHOCTH BBIACICHHS YYAaCTKOB HA 3E€MIIIX JIECHOTO (hoHAA
MOJ CTPOUTEIBCTBO JIMHEHHBIX 00BEKTOB. UnCIEHHOE MOJIEINPOBAHNE 3aKOHOMEPHOCTEH JABIKCHUS
3apsDKEHHOM KaIuTh BOJBI B AMAIIEKTPUYECKOI )KUIKOCTH ITPU BO3JIEHCTBUH CHIIBHOTO 3JIEKTPUIECKOTO
nomst. KagectBo BO3mymiHoW cpensl M 3m0poBbe Hacenenust KapawaeBo-Uepkecckoil PecrryOmukw.
ParonanbHast Mozienb o3eNIeHeHus I'. AcTpaxaHu. BoccTaHOBIIEHHE IKOJIOTHYECKOTO COCTOSIHUSI BOJI-
HBIX 00BEKTOB AeNbTH p. Bonru. [lpeHak kak MHCTPYMEHT 3alIUTHl CEIUTEOHBIX TEPPUTOPHIL OT 3a-
TOIUICHUS U TOATOIICHHS. AHTPOIIOTeHHas: TpaHCc(OpMaNysl MOYBEHHOTO TTOKPOBa ypOaHW3UPOBaH-
HbIX Teppuropuii Hmxrero [ToBomkbs. OTBOA MOBEPXHOCTHOTO CTOKA C TEPPUTOPHH >KHIOU 3a-
cTpoiiku. [IpupoaHO-TeXHOT€HHBIE KaTacTPOQbl, CIPOBOLMPOBAHHBIE OYPOBBIMU pabOTaMHu.

Marepuansl peACTABIAIOT HHTEPEC AN CTYACHTOB U aCIUPAHTOB, 00YJAIOMINXCS 10 HaIpaBlIe-
HusM Hayku o 3emiie, [t npenoaBaTeneil By3oB, a Taoke Uil paOOTHUKOB IIPOU3BOJICTBEHHBIX Op-
TaHW3alUH TOIUIMBHO-YHEPTreTHYECKOT0 KOMIUIEKCa, HKOJOTHYECKOr0 HAalpaBJIeHHs, I'€0JoropasBe-
JOYHBIX TIPEINPUATHI.

ABSTRACT

Comprehensive characteristics of the balneological resources of the Astrakhan region with the
prospect of their further use and restoration. Geological features of designing methods for enhanced oil
recovery in the fields of Western Siberia. Mud volcanism of the Taman Peninsula. Structure of the
section of the Triassic deposits of the northern side South Mangyshlak trough. Classification and his-
torical aspects of the development and application of enhanced oil recovery methods. Tectonics of the
Triassic deposits of the Zhetybai-Uzen stage South Mangyshlak trough. Mineral composition of the
productive formation of the Yareg deposit of titanium ores. Parameters of environmental objects in the
Caucasus region in terms of global climate change. Issues of geological heritage in urban areas. Weather
observations in the low mountain region North Caucasus. Abris of Late Pleistocene mammoth land-
scapes in the light of the aelolian version of the yedoma genesis. Disappeared and disappearing settle-
ments: methodological approaches to identification and their classification. Inventory and monitoring
of agricultural land using geoinformation technology. Features of allocation of plots on the land of the
forest fund for the construction of linear objects Numerical modeling of the regularities of motion of a
charged water drop in a dielectric liquid under the influence of a strong electric field. Air quality and
public health Karachay-Cherkess Republic. Rational model of landscaping in the city of Astrakhan.
Restoration of the ecological state of water bodies of the Volga River delta. Drainage as a tool to protect
residential areas from flooding and waterlogging. Anthropogenic transformation of the soil cover of the
urbanized territories of the Lower Volga region. Removal of surface runoff from the territory of resi-
dential development. Natural and man-made disasters provoked by drilling operations.

The materials are of interest to undergraduate and graduate students studying in the areas of Earth
sciences for academics, as well as for employees of industrial organizations of the fuel and energy
sector, environmental trends, exploration companies.
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IMPABWJIA JJISA ABTOPOB KYPHAJIA

‘YBa:kaemble aBTOpbI!

Kypnan «["eonorus, reorpadus 1 riaodambHast YJHEPTUSD MyOINKYeT pe3yabTaThl HAyIHBIX HC-
CJICIOBAHMI POCCHICKHX U 3apyOeKHBIX aBTOPOB Ha PYCCKOM SI3BIKE.

Penakuus npuHUMAaET CTaThbH, COOTBETCTBYIOIINE TEMATHUKE KyPHAalIa U HIDKEU3I0KEHHBIM Tpe-
6oBanusM. IIpHchITaeMble PyKOIMCH JOKHBI OBITH aKTyalbHBIMH, 0071a1aTh HAYYHO-IPAKTHUECKOH
3HaYMMOCTBIO U HOBU3HOM.

IIpuopuTeTHBIMH AJISl PeAKIHH SIBJISIIOTCSA Hay4YHbIe MaTepHaJbl o oTpacasim BAKa:

25.00.01 — OOmias 1 pernoHaIbHask Te0NOr s (Fe0JI0r0-MIHEPaIOTHIeCKIe HayKH);

1.6.6 — I'maporeosnorus (TeoJIOro-MHUHEPATIOTHIECKHE HAYKH);

1.6.12 — dwusnueckast reorpadus U 6uoreorpadust, reorpadus MoYB ¥ TeOXUMHUS JAHAIIAa()TOB
(reorpadudeckie HayKu);

1.6.15 — 3emieycTpoiCTBO, KaAACTP U MOHHUTOPHHT 3eMellb (Teorpaduueckue HayKn);

1.6.17 — Oxeanosnorus (TeoJ0ro-MUHEPATOTHIECKUE HAYKN);

1.6.21 — I'eoskomnorus (reorpaduyeckue HAyKH);

1.6.21 — I'eoskomnorus (Te€0I0r0-MHHEPATOTHIECKUE HAYKH).

IMoMuMmo myOnuKanuy HayYHBIX CTAaTel IO YKa3aHHBIM HAIlPaBICHUSM, B KypHAJIE CYIECTBYET
pyoOpuka «McTopust HayKi», B KOTOPOH IMyOIMKYIOTCS CTaThH, OCBELIAIOIINE PA3INIHbIC aCTIeKTHI UC-
TOpHH, CBSI3aHHBIE C HAYKaMH 0 3eMIIe.

JIBe cTaTbl caMOCTOSITENFHO OJHOTO U TOTO JKE€ aBTOpa HE MOTYT OBITH OITyOJIMKOBaHBI B OJJHOM
BBIITYCKE JKypHAIa.

OOs13aTeIbHBIM JUIS aBTOPOB SIBIIIETCS BhIMonHeHUe [ yOmiKanioHHO M 3THKY KypHana.

TIprHMMaroTes craThby, CHAOXKEHHBIE CIICAYIONUMU HEOOXOANMBIMI KOMIIOHEHTaMH:

1. Tekct craTbm.

2. AHHOTaIWA 1 KITIOYEBBIE CII0BA (B TOM JXe (haiiie, T/ie TEKCT Ha PYCCKOM H aHTJIMICKOM SI3BIKAX).

3. Crmcoxk yreparypsl (B TOM ke (aiiie, rlie TEKCT Ha PYCCKOM U AHTJTUHACKOM SI3bIKaX).

4. Cenenus 00 aBTOpax.

5. DKcnepTHOE 3aKII0YEHNE O BO3MOXXHOCTH OITyOIMKOBAHUSI.

6. CripaBKa IPOBEPKU CTaThbH Ha AaHTUILIATHAT.

TpeboBaHus K 0POPMIICHUIO HEOOXOIUMBIX KOMIIOHEHTOB:

1. Texct cTaThy HA pycckoM s3bIke. CTaThil MPHHUMAIOTCS Ha 3JIEKTPOHHYIO TOYTY PEIaKIHH
Geologi2007@yandex.ru. He nomyckaercs HapaBlieHHE B PEIAKIHIO CTAaTeH, yiKe MyOIIMKOBaBITHXCS
WY TIOCJIaHHBIX Ha MyOJIMKAIHIO B Ipyrue xypHanbl. Heo6xomumo ykaseiBath Homep Y JIK.

2. AHHOTaNMs U KJIr04eBble cioBa. O0beM aHHOTAIIMU HE MOJDKEH MpeBbimaTh 250 cios,
KJIIOUEBBIX CIIOB JOJDKHO OBITH He MeHee 5 1 He 6oJiee 15 cnoB (cioBocoveTanuii). Ix npuBoasr,
npexaBapss cnoBamu «Kmodessie cioBa:» ("Keywords:"), n 0TAENSAIOT APYT OT Ipyra 3amsThIMU.
ITocyie KIIOYEBBIX CIOB TOYKY He CTaBsT. [lo aHHOTAI[MM YHUTATENb JOJDKEH ONPEIETUTh, CTOUT
11 00pamaThCs K HOTHOMY TEKCTY CTAaThH Ul ITOTydeHHs Oosee moapoOHOH, HHTepeCcyIoel ero
nHopMam.

B anHOTaIMM JOMKHBI OBITH TIO IyHKTaM IIPOTIHCAHEL:

®  aKTyaJbHOCTH PabOTHI;
1eNb paboThI;

METO/] WJIX METOJI0JIOTHS TIPOBECHHS PaOOTHI;
pe3ynbTaThl paboTH M 00IaCTh UX IPUMEHEHUS;
BBIBOJIBI.

nepeBO}l AHHOTAIUH, KIIFOYEBBIX CJIOB U CIIMCKA JIUTEPATYpPhI HA AHTJINACKUN SA3BIK OCYLIECTBJIA-
€TCsl aBTOpaMH KauyeCTBEHHBIM IepeBooM. [IepeBo/1 ¢ TOMOIIBIO IEKTPOHHBIX NEPEBOJUMKOB HE pe-
KOMEH/YETCS.

3. Criucok IuTepaTypsl pacmoiaralot nocjie vHGopMaluu 06 aBTopax M UX BKJIaJe C Mpei-
MIECTBYIOIUMHE clIoBaMH «CITHCOK JINTEPaTyphI» Ha PYCCKOM M aHTJIMHCKOM si3bIkax. Mcmonb3o-
BaHUe HazBaHUA «bnbmmorpaduueckuii cnrcok» n «bndmuorpagpus» He pekomenayetcs. CChUIKH
Ha NCTOYHHKH JOJDKHBI HITH B TEKCTE 110 MOPIAKY — 1, 2, 3. B TeKcTe CCBUIKM 3aKJIIOYAIOTCS B KBaJI-
patHbIe cKOOKH. KOMH9IecTBO CCHIIOK B TEKCTE JJOJDKHO COOTBETCTBOBATH KOJIMYECTBY HCTOUYHHKOB
nuTepatypsl B 6ubnuorpadpuyeckom crimcke. Ynomunanus 'OCT, CHull, npasun Ge3onacHoCTH, HOpMa-
TUBHBIX, 3aKOHOJAATEIIbHBIX U APYI'UX JOKYMEHTOB, a TAKXKE CCbUIOK Ha HeO(bl/IL[I/IaJ'[l)HbIC HNCTOYHHMKH B I/IHTCp—
HET PEKOMEHAYETCS NMPUBOJUTH B TEKCTE CTATbU WM B CHOCKAX, HE BBIHOCA B CITMCOK JIMTEPATYPHI. Criucok
JIUTEPaTypbl JOJDKEH COJIepiKaTh COBPEMEHHbIE 3apyOeKHbIe cTaThy (He cTapuie 5 et nnanus). Cru-
COK JIMTEpaTyphl JOJDKEH COAEPKaTh He MeHee 15 HCTOYHUKOB, U3 KOTOPBIX TOJDKHO OBITH He Ooee 2
coOCTBEeHHBIX paboT aBTOpa. Hammuue B ciimcke nurepaTypbl yaeOHHKOB Oe3 rpuda MunoOpaayku PO
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U €T0 Mojpa3eneHuil, ydeOHbIX 1 METOANYECKHUX MocoOuil, ykazaHuil 10 KypcoBOMY M AUILNIOMHOMY
MPOEKTHPOBAHHIO, TIPOU3BOACTBEHHBIX  HAYYHBIX OTYETOB, BBITYCKHBIX KBaNU(HKAIIMOHHBIX PadoT,
KOHCIIEKTOB JIEKLUH AJIsI CTYIEHTOB He HONycKaeTcs. B cmucke ymTepaTyphl 0Os3aTebHO HATHUUE
He MeHee 1/3 HCTOYHMKOB, OITyOIMKOBAaHHBIX B M3IaHUSX, HHICKCUPYIOIIUXCs B O6a3e Scopus.

Wunexc YK noMemaroT B Hayajie CTaTbU HA OTAEJIBHON CTPOKE CIIEBa.

DOI crateu npusogsat no 'OCT P UCO 26324 u pacnionararot nocie unaekca YK ornensHoi
cTpokoit cneBa. B xorne DOI touky nHe craBsar. Jomycrtumo npusoauts DOI B popme snekTpoHHOTO
azpeca B ceTd «MHTEpHET.

Ipumep oghopmaenus:

Hayunas cratbs

YK 627.1

doi 10.54398/20776322_2023 2 9

Ipu odopmnennn crucka mureparypsl y BCEX myGmukanuii, mmetomux DOI (ocobenHo 310
KacaeTcsl HTHOCTPaHHBIX ITyOimKanuii), 51u DOI HoiKHEI OBITH yKa3aHH! (B BUE THIIEPCCHUIOK).

IIpumep ogpopmnenus: 10. Henry D. J., Novak M., Hawthorne F. C., Ertl A., Dutrow B. L., Uher
P., Pezzotta F. Nomenclature of the tourmaline-supergroup minerals. Amerikanskiy mineralog = Amer-
ican Mineralogist, 2011. Vol. 96.:895-913. https://doi.org/10.2138/am.2011.3636. Ccpulku ITOKHBI
OBITH paboTarommMu!

B cratpe meyaTHOrO M3AaHUA MPU HAIMYMM €€ UACHTUYHOM 2JEKTPOHHON BEPCUM YKa3bIBAIOT
DOI nnu 31eKTpOHHEBIH aipec cTaThl B ceTH «HTepHET.

4. Cenenus 06 aBTopax. Heo6xoaumo ykaszars Ha pycckoM si3bike PO, T0DKHOCTD, yISHYIO
CTEIeHb ¥ 3BaHUE, MeCTO paboThI (y4eObl) ¢ yKa3aHHeM IOJHOTO IIOYTOBOI'O ajpeca, a TAK)KE KOHTAKT-
HbIH e-mail, kontaktHbIH Tenedon u Homep ORCID ID (akkayntT ORCID o0s13aTenbHO TOIDKEH coaep-
KaTh MHGOPMAIMIO 0 MecTe paboThl aBTOpa M aKTyalIN3UPOBAHHBIN NepedyeHb MyOnuKanui — Bce
9TO Ha aHTVIMHCKOM SI3bIKE, B CITy4ae OTCYTCTBHS MEPEBOA — TPAHCIUTEPAIUEH).

5. DKCIIepTHOE 3aKITI0YCHHE O BO3MOKHOCTH OITyOJIMKOBAHUS B OTKPBITOH IEYaTH.

ABTOpBI MOTYT MOTYYHUTh 3KCHEPTHOE 3aKIIOUCHHE B OPTaHH3AIMU HIH By3€ 110 MECTy PabOTHI
W y4eObl U OTIIPABUTh CKaH-KOIHIO 3aKIIOUCHUS Ha BIIEKTPOHHYIO TTOUTY PElaKIN.

[Tnara 3a myGnuKanuio aCIMPaHTOB HE B3UMACTCSI.

Odopmienue crareit

1. Penakrop — Microsoft Word, rapautypa — Minion Pro, B ciydae e€ orcyrctBust — Times
New Roman. ITosnst nokymenra: neBoe — 2 cM, octanbHble — 1,5 cm. Kernb 10, onuHapHbIii HHTEpBall.
A63aunsi otcerym 0,75. Ctpanunsl HyMepyrotes. He nomyckarorest mpoOemnsl Mex Iy ab3arnamu.

2. B Texcre nomycKkaroTcs TOIBKO OOIIETIPUHSTEIE COKPAIEHNs CIIOB. Bee cokparenns B TeKcTe,
PUCYHKaX, TaOIUIaX JODKHBI OBITH pacuIn(poBaHbL.

3. ®opMmybl TOIHKHBI OBITH HAOpaHEI B penakTope Microsoft Equation u mpoHyMepoBaHsL, ecu
B TEKCTE MMEIOTCS CChUIKM Ha HUX. [Ipm Habope hopMyr 1 TekcTa TaTHHCKHE OYKBBI BBIAEISIOT Kyp-
CHBOM, a PyCCKHe, rpedeckre U udpbl — npsmbiM mpudrom. Kernp mpudra B popmynax nomkeH
COBIAZaTh C KerJieM HipudTa OCHOBHOTO TeKCTa. TpHUroHOMETpHYecKHe 3HaKku (sin, cos, tg, arcsin
U T. .), 3HaK¥ runepOonnuecknx GpyHkuui (sh, ch, th, cth u T. a.), 0603HaYEHUSI XUMUYECKUX 3JIEMEH-
10B (Al, Cu, Na u T. 1.), HeKOTOpBIe MaTeMaTnueckue TepmMunsl (lim, In, arg, grad, const u T. 11.), ymcna
nnu xputepnn (Re — PeliHonbaca U T. 11.), Ha3BaHUs TemriepaTypHbIX mkain (°C — rpamycsr Lienbcns
U T. JI.) HaOUpAIOTCA IPSMBIM IIPHPTOM.

4. Ouznyeckue eAMHUIBI TpUBOIATCS B cucteme CU.

I'paduueckuit maTepuan

PucyHky, KapThl, 4ePTEKH MTPETOCTABISIIOTCS B YJICKTPOHHOM U OyMa)KHOM BHJIE, B 4epHO-0eIoM
UCTIONHEeHNH. M300pakeHns1 TOJDKHBI OBITh YETKMMH, KOHTPACTHBIMH. TaOJMIBI, PUCYHKH, CXEMBI
JOJI2KHBI OBITh MNPUTOAHBIMHU UISA IIPABKHU. TaGJ’lI/ILU)l U CXEMbl, CKAHUPOBAHHBIC KaK M306pa)KCHI/Iﬂ, HEC
IPHUHUMAIOTCSL.

Ha xaprax o0s13aTensHO ykaspiBaeTcst Macmtad. Ha yepresxax, paspesax, KapTax JOJDKHO OBITh
OTpakKeHO MHHHMAJIbHOE KOJIMYECTBO OYKBEHHBIX M IU(POBBIX 0003HAUCHUH, a WX OOBSICHEHHE —
B ITOJJPHCYHOYHBIX oAnHcsX. Kcepokonmu u ckaHMpoBaHHBIE Kcepokomun (ororpaduii He mpuHUMa-
10TCsl. PHCYHKYM ¢ HEUHTaeMBIMH M TIIOXO YUTAEMBIMH HA/IIUCSMH, C IOATHCSIME «OT PYKH», CITHIIIKOM
TOHKHUMM JIMHUAMHA HE IPUHUMAKOTCA.

I[MoapycyHOYHas MOIKCH OJDKHA OBITh HaOpaHa § KeryieM, OCHOBHOM TEKCT B TabJmIe — 8 KeryeM,
1anka tabnuipl — 8 KeryieM. ['apHuTypa TekcTa B pucyHKax 1 Tabrmnax — Arial, kers 8.
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ITpumMeps! oopMIIeHUS CIIMCKA TUTEPATyPhI

Momnoepagpuu

Hcumapy A. PacipocTpanenue u paccessHue BOJH B CIIy4aiiHO-HEOJHOPOAHBIX cpenax. M. : Mup,
2020. 280 c.

Cmambu 8 nepuoouuecKux u30aHusx

Abaryposa U. B., I'pssaoB O. H. MmxeHepHO-TeoIOrNYecKre YCIOBHS MECTOPOXKICHUH Ypana
B CKaJIbHBIX MaccuBax // 13B. By3oB. ['opHsrit xxypHai. 2018. Ne 6. C. 160-168.

Aemopegepamur ouccepmayuu

Ogeukuna O. H. OrieHka v MporHo3 U3MeHEHHs! COCTOSIHHS T€0JIOTHYECKON Cpe/Ibl IPH TEXHOT€HHOM
BO3/ICIICTBUY 3/1aHUI BEICOTHOM KOHCTPYKLIMH B Ipenesniax ropoaa ExatepunOypra: aBroped. ... IuC. KaHII.
reos.-muHepai. Hayk. ExarepunOypr : YITYV, 2018. 24 c.

Jluccepranuy B CHHCOK JINTEPATyPHI HE BKITIOYAIOTCS, CCHUIKH HE JICJIAF0TCSL.

ABTOpaM  HEOOXOZMMO TIPEICTaBHTh CHpPaBKYy O TIPOBEPKE CTaTbM B  CHCTEMeE
«AHTHIIarnaTy. IIpn HeOOXOIMMOCTH PEIKOIUIETHs JKypHaIa OCTABISET 3a cO0OH MpaBo Ha JOMOJI-
HHTEJBHYIO IPOBEPKY TEKCTA CTAThH B CHCTEME «AHTHIUIATUATY, @ TAKXKE MOJYYUTh 3aKIFOYECHHE HKC-
MEePTHOW KOMHCCHH (TOCYapCTBEHHAs TaiiHa) M 3aKIIOYCHUE BHYTPHBY30BCKOW KOMHCCHH SKCIIOPT-
Horo koHTpoisi (BKOK) o Bo3MoxHOCTH oOTKpbITOro mybnukoBanmst (mp. Ne 08-01-01/761
or 10.08.2016 .).

INAMSITKA JJ1s1 ABTOPOB

IIpencrasmstorcs Hanbosee BaKHBIE KOMIIOHEHTHI CTAaTEH:

AnHoTanus. Kak Ha pycckoM, Tak ¥ Ha aHTJIMICKOM SI3BIKax, AENAETCS 3TO IJISI TOTO, YTOOBI
quTaTenh (B TOM YHCIE MHOCTPAHHBIM) MOT B CUMTAHHBIE MUHYTHI IOHATH, O YEM JaHHAs CTaThs
U TIPEACTABIISCT JIX OHA JUIS HETO MHTEPEC.

Crnucox auTepatypbl. PexoMeHyeTcst aBTopaM pacIIUpATh CIUCOK JIUTEPaTyphl 15 ucTouHH-
KOB C 00s13aTeNbHBIM MCIOJIB30BaHHEM COBPEMEHHBIX 3apyOe)KHBIX ImyOnukarmil. MckiroueHus Bo3-
MOYKHBI, HO OHH JIOJDKHBI OBITH 000CHOBaHHBIMH.

DOI. ITomumMo nmpucBanBaeMoro kaxjaou crarbe Homepa Y JIK, HaunHas co BTOPOro HoMepa Hbl-
HemHero roza (Ne 2 (81), 2021) kaxaoii ctatbe B 0053aTeTBHOM NOpPsIIKE pucBanBaeTcs Homep DOL.

DOI (awuen. Digital object identifier) — kimaccupukatop nuppoBoro 00beKTa sl CO3IAHUS TOCTO-
SIHHBIX THIEPCCBHUIOK, KOTOPBIE TO3BOJISIOT COXPAHITh HH()OPMAIINIO 0 KOHKPETHOH CTaThe B ceTw MH-
TEpHET, JaKe eCITM M3MEHMIIACh CTPYKTYpa CaifTa, T 3Ta CTaThs H3HAYATbHO OblTa coxpanena. Homep
DOI no3BosisieT Hay4HOH CTaThe TapaHTUPOBAHHO OTKPHIBATHCS U OBITH JTOCTYITHOM /ISl TIONCKA B CETH.
Uro coBepLIeHHO HEOOXOJUMO JUIsl TOTO, YTOOBI CTAThsl MOTJIA IIUTHPOBATLCS C IIOMOLIBI0 IHTepHeTa,
HE 3aTpy/HssI aBTOPOB ITOUCKAMU ee B OMOIMOTEeKaX U apXUBaXx.

DOI o6s13aTenbHO yKa3bIBaeTCsl IPH UTHPOBaHUH cTaThu. B xypHaie DOI ceiiyac npucBansa-
€TCs KaXKOl BHOBB BBILIE/IICH CTaThe.

KauecTBo nepeBoaa. Eciu BbI He yBepEeHBI B CBOEM IIEPEBOJIE, JIyHdIle 0OPATHTECH 33 TIOMOIIIBI0
K CTICIINAIIICTAM.

KauecTBo prcyHKoB. PHCYyHOK TODKEH OCTaBaThCS KaUeCTBEHHBIM IPH yBeInueHHH. He 3a051-
BaiiTe O TOM, YTO CTaThs Oy/IECT OMyOIMKOBaHa HE TOJLKO B OyMa)XHOM, HO U B 3JICKTPOHHOM BEPCUH.

KauecTBo TekcToB. [Ipu paccMoTpeHHH pyKOIIHCH aBTOPUTET U 3aCITyT' aBTOpa CTaTbl BO BHUMAaHKE
He TIPUHHUMAIOTCS. — TOJIBKO KaueCTBO IPUCIIAHHOTO TEKCTa.

Ouepenn. Cpoky MyOIMKALUK 3aBUCST OT KOJINYECTBA (M Ka4eCTBa) CTAaTeH, NPEI0KEHHBIX pe-
nmaknud. CTaTby ITyOIUKYIOTCS B TOPSIIKE OYEPETHOCTH, OJTHAKO PEAKINs OCTaBISIET 3a cO00i mpaBo
reyaraTh BHE OUepeIH Te U3 HUX, KOTOPhIE CINTAST HanboIee 3HaUNMBIMH.

PeKBH3HTHI IS OIIIATHI IMyOIUKALIHIA:
HaumeHoBanue nomyuaresnst: YOK no AcrpaxaHckoid obnactu
(®I'bOY BO «ActpaxaHCKuil rocyJapCcTBEHHbIH
yHuBepcuteT» j1/c 202561114780)
MHH 3016009269
KIIIT 301601001
bank: Otnenenne Actpaxans barka Poccnn / YOK mo ActpaxaHckoit obmacti
r. ActpaxaHb
Enuublii ka3HavyelcKkuii cuét
Ne 40102810445370000017
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Kasznaueiickuit cuér

Ne 03214643000000012500

kox OKTMO 12701000

xox OI'PH 1023000818554

BUK 011203901

JIuneBoit cuet 202561114780

O0s13aTeNBHO YKa3hIBaTh HA3HAYCHHE TUIaTexa: pasMenieHue crateu, @.1.0O. aBTopa, Ha3BaHKE U HO-
Mep JKypHaJa, Ha3BaHHE CTaThi. K cTaThe MPUKIIAIbIBACTCS YCK-Op/ICp OILIATHL.

CraTbu HaNPaBIATH 110 aJPeCy:

414000, r. Actpaxanp, 1. laymsna, 1, AcTpaxaHCKHii TOCYyJapCTBEHHbI YHUBEPCHTET HMEHU
B. H. Tarumiesa, bapmuny Asnexcannpy Hukonaesuay, Tein. 8 (8512) 24-66-47, 8-927-551-41-70 (m06.)

DIeKTPOHHBIHN afipec peaKoIuIeruy xxypHana: geologi2007@yandex.ru

IIPUMEP O®OPMJIEHHUA CTATbH

3epHoBoe x03siicTBO Poccun. 2021. Ne 2. C. 27-33.
Grain Farming in Russia. 2020;(2):27-33.

I[MPOBJIEMbI 1 PEIIEHU A

Hayunas cratbs
YK 633.15:631.521(470.61)
http://doi.org/10.31367/2079-8725-2020-68-2-27-33

AHaJIM3 COPTOBOI CTPYKTYPBI KYKYPY3bl, BO3/e/1bIBaeMOM
Ha 3epHo B PocToBckoii 00.1acTH

Jleonnn Cepreesuy JIlyHun
ArpapHbIi Hay4yHbIH 1eHTp «JloHckoi», PocroBckas o6Gmacte, HoBouepkacck, Poccus,
Lunin_ls@yandex.ru

Annomayusa. B cratee mpencraBieHa MMHAMHIKA YPOXKaHHOCTM 3epHA KyKypy3sl B Poccum
u B PoctoBckas obmactu. OmpeenieHo, 9To HanOOoIIbIIee KOJMYECTBO THOPHAOB KYKYPY3bI BO3IEIIBIBA-
nock B 2018 1. u3 uncna BHeceHHBIX B ['ocpeectp PD 3a mepuon ¢ 2009 mo 2013 . (52 mwiT.).

Knrouesvie cnosa: Kykypysa, yporkaitHOCTb, COPTOCEMEHa, COPTOBast CTPYKTypa

JIna yumuposanusn: Jlyavn JI. C. AHanm3 copTOBOH CTPYKTYpPBHI KyKypY3bl, BO3AEITBIBAEMON
Ha 3epHO B PocroBckoit oGmactu // 3epHoBoe xossiictBo Poccmm. 2020. Ne 2. C. 27-33.
http://doi.org/10.31367/2079-8725-2020-68-2-27-33.

PROBLEMS AND SOLUTIONS
Original article

The Analysis of the varietal structure of corn cultivated
for grain in the Rostov region

Leonid S. Lunin
Agricultural Research Center "Donskoy", Rostov region, Novocherkassk, Russia
Lunin_Is@yandex.ru

Abstract. The article presents the dynamics of corn grain yield in Russia and in the Rostov region.
It was determined that the largest number of corn hybrids were cultivated in 2018 from among those in-
cluded in the State Register of the Russian Federation for the period from 2009 to 2013 (52 pcs.).

Keywords: corn, yield, varietal change, varietal structure

For citation: Lunin L. S. Analysis of the varietal structure of corn cultivated for grain in the
Rostov region // Grain Farming of Russia. 2020. No. 2. Pp. 27-33. http://doi.org/10.31367/2079-8725-
2020-68-2-27-33.
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TEKCT CTATBU (na pycckoMm si3bIKe)
HNudopmanus o6 aBTopax
Jlynun JI. C. — kaHAHIAT OMOJOTHIECKUX HAYK, JOICHT.
Information about the authors
Lunin L. C. — Candidate of Sciences (Biological), Associate Professor.

Bru1aj1 aBTOPOB: BCE aBTOPBI CIEIAIN SKBUBAJICHTHBIN BKJIAJ] B IOJTOTOBKY ITyOJIMKALMH.
ABTOpBI 3asBJIAIOT 00 OTCYTCTBHH KOH(IMKTA HHTEPECOB.

Contribution of the authors: the authors contributed equally to this article.
The authors declare no conflicts of interests.

Cnucok JuTepaTypbl
1. bansrmesa O. JI. Marepuais 47151 aKyCTOAIEKTPOHHBIX yeTpoiicTB. CankT-IletepOypr : CaHKT-
[etepOyprckuii rocyaapcTBEHHBINH YH-T a3pOKOCMUIecKoro npudopoctpoenus, 2005. 50 c.
2. Auld B. A. Acoustic Fields and Waves in Solids. New York: John Wiley & Sons, 1973. 300 p.
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The journal publishes the theoretical, review (of problem nature) and experimental and research
articles on geology, geography, history of formation of these sciences, short reports and information on
the new methods of experimental researches, and also the works covering the up-to-date technologies
of prospecting and developing minerals etc.

The journal publishes the information on jubilee dates, new publications of the University
Publishing House on geology and geography, the information on forthcoming and held scientific
conferences, symposiums, congresses.

The journal publishes the materials not been published earlier in other periodical editions.

The journal "Geology, Geography and Global Energy" is included in the List of the conducting
reviewed scientific journals and editions in which the main scientific results of theses on competition of an
academic degree of the doctor and candidate of science have to be published on the field of science 25.00.00
"Earth Science".

Publication frequency is 4 times a year. The volume of publications: review articles — up to
1 printed sheets (16 pages), original articles — up to 0,5 printed sheets (8—10 pages), information on
jubilee dates, conferences etc. — up to 0,2 printed sheets.

Article design. Editor Word Windows, type Times New Roman, 14, interlinear interval — 1, paper format
A4; margins: left one — 2,5 cm, right one — 2,5 cm, upper and lower ones — 2,5 cm, break line — 1,27 cm,
pagination is overhead to the right.

The dimension of all units of measurement is in the size of SI; the names of chemical compounds
are in accordance with the [IUPAC recommendation.

Tables. Type Times New Roman, 10. The table width is 13 cm, a book turn. In the right corner
there is word “Table” with serial number, through an interval — the title of the table (bold one, on
centre, 10).

Formulae. Superlinear and interlinear indices — type Times New Roman, 11; mathematical
symbols — type Times New Roman, 18; letters of the Greek alphabet — type Times New Roman, 14. The
formulae should be typed without indention from the left edge.

Photos, figures, diagrams, graphs, schemes are only black-and-white. The width of photos,
figures, diagrams, graphs, schemes is no more than 13 cm.

We ask to send to the address of the editorial board: electronic and printed text of the article;
enclose with the article the accompanying letter of the author’s supervisor with indication of full names,
patronymic names and last names of the authors, scientific rank, post, names of chair, institution and
also e-mail, contact phone numbers.

Send the articles to e-mail: geologi2007@yandex.ru.
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MOPAIO0OK PEHHEH3UPOBAHUA PYKOIIMCEN

1. INoctymaromast B pelaknuio CTaThsl pacCMAaTPUBAETCSI HA MPEAMET COOTBETCTBHS IPOQHIIIO
XKypHaia, TpeOOoBaHHAM K 0pOPMICHHIO M PETUCTPUPYETCs C IPHUCBOCHHUEM €if HHIMBUAYaIEHOTO HO-
Mepa. Penakiys B TeueHue TpéX AHEH yBegOMIIIET aBTOPOB O MOJIyYEHUH PYKOIUCHU cTaTbu. Pykomucy,
0(hopMIICHHBIE HE JIOJDKHBIM 00pa30M, He PacCMaTPUBAOTCL.

2. Pykomucu Bcex cTaTei, MOCTYMHUBIINX B PEIAKIHIO KypHAJa, MOAIEXAT 00sS3aTeIbHOMY pe-
neH3upoBaHuio. K perieH3sHpoBaHUIO MPUBIIEKAIOTCS YUSHbIE, JOKTOpa HayK, 00J1aaloInue HEOCTIOPH-
MBIM aBTOPUTETOM B chepe HayuHbIX 3HAHUH, KOTOPOH COOTBETCTBYET PYKOIIMCh CTaThbU. PelieH3eHTOM
HE MMeeT IpaBa OBITh aBTOp (WJIM OJUH U3 aBTOPOB) PEIieH3UpyeMol cTaTbu. PerneH3eHTsl nHdopmu-
PYIOTCSL O TOM, YTO PYKOIHCH CTaTeH SBISIOTCS YacTHOW COOCTBEHHOCTBIO MX aBTOPOB M IPEACTaB-
JSFOT OO0 CBENIEHUS, HCKITIOUAOIIIE HX PasTiallieHnue U KOIMPOBaHHE.

3. B cioyuasx, Korja pelakiys JKypHajia He pacloylaraeT BO3MOXKHOCTBIO IIPUBJIEYb K PELEH3U-
POBaHUIO KCIEpTa MOJ00AIOIIETO YPOBHS B chepe 3HAHHUMH, K KOTOPOH UMEET OTHOLIEHHE PYKOIHUCH,
penakius obpamraercst K aBTopy ¢ Mpoch00i MpeJoCTaBUTh BHEIIHIOO PElleH3HI0. BHeIH s pereH3us
MIPEIOCTABIISACTCS IIPH MOAaYe CTAThH (ITO, TEM HE MEHee, He HCKIII0YAeT IPUHATHIH MOPSTOK PEeLeH-
3upoBaHus). Periensun o6cy X aaioTcs peKouIeruei, sssach IPUINHOMN AT IPUHSITHS WM OTKIOHE-
HUs pykomnuced. Pykomuce, agpecyemas B pelaklUio, TaKKe MOXET CONPOBOXKAATHCS MHUCBMOM
13 HalpaBJLIIOLICH OpraHu3aluy 3a HONUCHIO €€ PYKOBOJUTEIS.

4. Penien3ust omkHa OECIIPHCTPACTHO JIaBaTh OLICHKY PYKOIIMCH CTAaThH U 3aKJII0YaTh B cede Hc-
YepIbIBarONINil pa30op ee HayYHBIX JOCTOMHCTB M HEOCTATKOB. PerieH3ust coCTaBsieTcs 110 mpeaia-
raeMoi pemakiueil Gopme WIM B IPOU3BOILHOM BHJIE M IOJDKHA OCBEUIATh CIEAYIOMINE MOMEHTHI:
HAaYYHYIO IIEHHOCTh PE3yIbTaTOB HCCIEIOBAHUS, AKTyalIbHOCTh METONOB MCCIICIOBAaHUS U CTaTHCTHU-
4ecKoi 00pabOTKH JaHHBIX, YPOBEHb H3yUECHUs HAYIHBIX HCTOYHUKOB II0 TEME, COOTBETCTBUE 00BeMa
PYKOIIHCH CTaThH B OOIEM M OTAENBHBIX €€ JIEMEHTOB B YACTHOCTH, T. €. TeKCTa, TaOMIuII, HILII0CTpa-
i, ONONINOTEYHBIX CCBUIOK. B 3aBepimaronieii 4acTi perneH3un HeoOX0JUMO U3JI0KHUTh apryMEHTH-
POBaHHBIE U KOHCTPYKTHUBHBIC BHIBOABI O PYKOIMCH U JIATh SICHYI0 PEKOMEHIAIMIO 0 HEOOXOJUMOCTH
00 MyOJIMKAIMK B JKypHale, 00 mepepaboTKH CTaThH (C MEePEUNCICHIEM JOMYIIEHHBIX aBTOPOM
HETOYHOCTEH U OIUOO0K).

5. Ecnu B penieH3uu Ha CTaThIO CAENAH BBIBOA O HEOOXOJMMOCTH €€ JOPabOTKHU, TO OHA HaIlpaB-
JsIeTCs aBTOPY Ha JOpaboTKy BMecTe ¢ Komuel pemeHsuu. IIpu Hecoriacum aBTopa ¢ BRIBOAAMHU pe-
IIEH3€HTa, aBTOP BIIPaBe 0OPATHTHCS B PEJAKITHIO C IPOCK00H 0 TIOBTOPHOM PELCH3UPOBAHNH HIIH OTO-
3BaTh CTATHIO (B 3TOM CJIydae JeJaeTCs 3aMich B )KypHalle perucTpaiun). Toraa HOBOH 1aToil mocTyn-
JICHVSI B PEIAKIHIO XKypHaiIa 1opaboTaHHOM CTaThH CUMTAETCs JlaTa ee Bo3BparieHus. JopaboraHHas
CTaThs HANPABJSIETCS HA IOBTOPHOE PELICH3UPOBaHKUE TOMY e pelieH3eHTy. Penakuus xypHana ocTas-
JsIeT 3a coOOM MPaBO OTKJIOHEHWS PYKOIIMCH CTaThH B CIydae HECIIOCOOHOCTH WIIM HEeXeJaHHs aBTopa
y4ecTb IOXKENaHHUs PELEH3EHTa.

6. Cpok pelieH3UpOBaHUS MEXAY JAaTaMU IOCTYIUICHUs PYKOIUCH CTaTbU B PEAKIMIO U BbIHE-
CEeHUSI PEAKOJUIETHEN PElIeHNs B KaXK/JOM OTAEIFHOM CITydae ONPEeeseTcsl OTBETCTBEHHBIM CeKpeTa-
peM C y4eToM CO3/aHus YCIOBHH JJIsI MAaKCHMAIBHO OIEPAaTHBHOM ITyONIMKAINK CTaThU, HO He Ooiee
2-X MeCSIIIEB CO JHS MOITYyYESHHUS PyKOIINCH.

7. PerieH3un Ha CTaThu MPEIOCTABIIOTCS pefakuuelt skcnepTHeIM coBetaM B BAK no ux 3ampo-
cam.

8. Pemakius sxypHasia He COXpaHseT PyKOIUCH CcTaTeil, He IPHHATHIE K myOnukanun. Pykonucu
cTaTell He BO3BPAIIAIOTCS.

9. Penakius sxypHaia He HeCeT OTBETCTBEHHOCTH Ha JOCTOBEPHOCTh HH(pOpMAIINH

I'naBubiii penakrop: bapmun A. H.
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