MunmucrepcTBo npocsenieHust Poccuiickoit denepaliyii
JlarecTaHCkui rocyIapCTBCHHBINA MEJaroruueCKuii YHUBEPCUTET

ISSN 1995-0675 EPrinft)
ISSN 2500-2465 (Online)

FEoicexsapmanvuwviu nayunwiil sHcypual
M3Bectusi J]areCTanCcKoOro rocy1apcTBeHHOro neaarornyeckoro yHuBepcuTera
cepusi «<EcTrecTBeHHbIE H TOYHBIE HAYKH»

JKypuan exooum ¢ Ilepeuensv peyensupyempix HayuHovlX U30aHuil,
6 KOMOPbIX Q0IAHCHBL ObINb ONYOIUKOBAHBL OCHOBHbIE HAYUHbIE Pe3YIIbMAmbl OUCCEPMAyUll
HA COUCKAHUe Y4eHOll cheneHu KanOUuOama HayK, Ha COUCKAHUe Y4eHOl cmeneri OOKMopa HayK
1O CEOVIOWUM HAYYHBIM CREYUATLHOCAM U COOMBEMCMBYIOWUM UM ompaciam nayku: 1.4.3 — Opeanuveckas
xumust (xumuueckue nayku); 1.4.4 — Qusuueckas xumust (xumuueckue nayku); 1.6.1 — Obwas u pecuonanohas
2eonoeust. [ eomexmonuka u 2e00uHaMuKa (2eonoeo-munepanoauseckue nayku); 1.6.12 — Qusuueckas ceoepagpus u
obuozeozpagus, ceoepagpus nous u eoxumus nanouagmos (ceozpaguueckue nayku); 1.6.13 — dxonomuyeckas,
coyuanbHas, NONUMUIECKAs U pekpeayuonHas ceoepagus (ceozpagpuueckue nayku); 1.6.15 — 3emneycmpoiicmeo,
Kaoacmp u MOHUMopuHe semeis (2eoepaguyeckue nayku),; 1.6.21 — I'eosxonozus (ceoepagpuueckue nayku,)

T. 16. Ne 3. 2022

Yupeoumens scypnana:
Deodepanvhoe 20cyoapcmeeHHoe
610001cemHoe obpazosamenvHoe

yupesicoeHue gvicuieco 00pa306aHust
«acecmanckuil 20cyoapcmeentwiil
1e0a20eUecKull YHUBCPCUMENT.
Uz0aemes no pewenuio yuenozo
coeema JI'TIY ¢ 2007 e.
Tepuoouunocme — 4 nHomepa 6 200.

3apeructpuposan OenepanbHoii ciryx60ii 10 Hag30py B cdepe CBI3H, MHYOPMALHOHHBIX TEXHOJIOTHH U MACCOBBIX KOMMYHHUKALMH.
Ceuodemenscmeo o pecucmpayuu ITH Ne @C77-65760 om 20 mas 2016 2.

PeaKkiuMOHHBII COBET
cepun «EcrecTBeHHbIe U TOUHbIE HAYKH»:

AraeB 3arup BaruroBudy, KaHj. reorp. Hayk, npod., mupekrop HUU
6uoreorpadun u MaHAIIADTHON IKOJIOTHMH, HAYAIBHUK yIpaBie-
HUA Hay4HbIX ucciegosanuit II'TIY, Maxadkaina, Poccust — Ty1aBHBIHI
PpemaxkTop;

Acxab0B Acxab MaromemoBHMY, /i-p IeOJ.-MHUHepal. HayK, Ipod., Iu-
ekTop MHcTuTyTa reonoruu, mpencenatend IIpesummyma Komu
1T YpO PAH, akan. PAH, ChIKTBIBKap;

Hcmannos Ynnrus Husasu oriel, 1-p reorp. Hayk, nmpod. kad. sKoHO-
MUYECKON M COLAAILHOU reorpacblxm, Bakuuckui TOCy/IapCTBEH-
HBIIl YHUBepCUTeT, baky, AsepbaitkaH;

Kan6eros Acbri6ex IllaxmypaToBud, kan. 610, HayK, Ipod., JUPeK-
Top Kacnuiickoro mcciefoBaTeIbCKOr0 HHCTUTYTa ATBIPayCKOro
yHUBepcHuTeTa HepTH 1 rasa, Atbipay, Kazaxcras;

Kepumos M6parum AxmenoBud, n-p Gus.-Mar. HayK, BHIe-IIPE3UNCHT
AH 4P, akagemux AH 4P, I'posnbiit, Poccus;

Maromegos Maromen-Pacyn JubupoBud, n-p 6Ho0IL. Hayk, mpod., I
HAyd. COTp. JIaGOPATOPUHU IKOJIOTUH )KUBOTHBIX [IpuKacImiicKoro
HHCTHTYTa 6rosorudeckux pecypcos [JOUI] PAH, wr.-xopp. PAH,
Maxaukaia, Poccus;

Munuaes Maromen IllaBamoBud, 1-p TexH. HayK, mpod. pexrTop
ITHTY um. M. JI. Musutnonmiukosa, ['po3sstii, Poccus;

MyprasaeB Axait KypbanoBud, n-p ¢us.-Mar. Hayk, npocf)., IHPEKTOP

OUILIL PAH, qn.—KoplBI. PAH, Maxaukaina, Poccus;

Myxa66aToB XonHasap Myxa60aToBHY, I-p reorp. Hayk, 1%}%?_%7 Ka-
eIpbl METOIUKH IIPEIOaBaHus reorpaduu U TypusMa M.
anpunnuHa Aitan, [yman6e, TapKuKucTas;

Omaposa Hauna OmapoBHa, 11-p ¢us.-mar. HayK, npod., 3aM. TUPeKTO-
pa mo Hayke MHCTHTyTa HAIMOHAIBHBIX Ipo6aeM 06pasoBaHMS,
wr.-kopp. PAO, Maxaukaia, Poccuss;

Ilenun Pymen Ilenus, n-p. reorp. Hayk, mpod. xad. manmmadTHOM
9KOJIOTUH M OXPAHbI IpUPOAHOIL cperbl Coduiickoro yHuBepcurera
um. CB. KimmmenTa Oxpunkoro, Cobus, Bosrapus;

TanteHos A63aa AXaTOBHUY, H-EXI/IM. HayK, Ipod., pekrop ATI'Y um. X.
Hocmyxamenosa, ATeipay, Kasaxcras;

TemoOoToBa PaTHMaT ACIaHOUEBHA, I-p OHONI. HayK, IPOd., TUPEKTOP
HHcTuTyTa 9KO0IOornu ropHbeix Teppuropuii uM. A. K. TemboTosa
PAH, uin.-kopp. PAH, Hanpuuk, Poccus;

Tiopkorny Hexia, n-p. reorp. Hayk, mpod. dakynpTera sS3bIKOB, HCTO-
puu u reorpalf)pm Yuusepcutera AHKapbl, AHKapa, Typiius;

Xocceitnu Cavieme CoMmaife, KaHJ. Teorp. Hayk, Bel. Hayd. corp. Mc-
(baxanckoro yrusepcutera, Mcdaxan, Mpam;

Yeptko Hukonait KoHCTaHTHHOBUY, JI-p T€OTp. HayK, npogj. kad. moy-
BOBEJICHMS U 3eMeJIbHBIX HH(OPMAIMOHHBIX cHCTeM, beropycckuit
TOCyIapCTBEHHBIN YHUBepCcUuTeT, MUHCK, benapycn;

YubuneB AmexcaHap AJEKCAaHIPOBHY, [-P Feorp. HAayK, mpod., Hayd-
gblﬁ ykoBogutenb Mucruryra cremm YpO PAH, axap. PAH,
eHOypT;

DmusbapamBiim Homap KoHcraHTHHOBMY, 1-p reorp. Hayk, mpod.,
3aB. Ka@). perHOHaIbHOI reorpaduu 1 JAHANIA(THOTO IUIAHUPOBA-
uus TTY um. U. [xasaxumsuin, Towmucy, I'pysus;

OmuHoB 3akup HamMuH OrjbI, [1-p Teorp. Hayk, npogy., reHepabHBII
nupektop Mucruryra reorpadun HAH Asep6aitjkana, baky,
AszepOariKaH.

PemakiinoHHast KOJIErust
cepun «EcrecTBeHHBIE M TOUHBbIE HAYKU»:

AtaeB 3arup BarutoBud, KaHJ. reorp. Hayk, npod., pupexrop HUM
6uoreorpadun ¥ maHAIIADTHON 9KOIOTHMH, HAYAILHUK YIpaBIe-
HuUsl HayuHbIX uccnegosanuit JITTIY, Maxaukana, Poccust — mpeznice-
JlaTeNb;

A6)1¥<6aMaJ10B Axma CaupberoBud, J-p 6HMOJI. HayK, mpod., TUPEKTOP

aCIHICKOTO HAyYHO-HCC/IENOBATENCKOTO HHCTUTYTa PHIGHOTO
XO3SMCTBa;
Acanlynaes 3arup6er MaromegoBud, J-p GHOJI. HAYK, IPOd., JUPEKTOP
OPHOro 60TAaHUYECKOTO cajia JICDI/ILPI PAH, Maxauxaira, Poccus;

Bemnkos Muxann IOpbeBud, Ji-p reorp. Hayk, Ipod., 3aB. Kad. Mexmy-
HapOJHOTO TypH3Ma M MeHeI)KMeHTa, IupekTop MHcTuTyTa Teo-
rpacun, reosorun, rypusma u cepsuca Ky6I'Y, Kpacuonap, Poccuss;

BparkoB Burammit BukropoBud4, [1-p reorp. Hayk, npod., 3aB. Kad.
reorpaduu MI'YTuK, Mocksa, Poccust;

Homep ypHaia moCTynuI B meyarb 26.09.2022 r.
Hara Berxona B cBet 04.10.2022 1.

bymaesa Hypxaran MancoBHa, 1-p TeX. HayK, Ipod., nupextop LlenTpa
CONPSDKEHHOTO MOHUTOPHHIA OKPY’KAIOIeil Cpefibl U IPHPOIHBIX
pecypcoB, Maxaukana, Poccus;

Tappuios IOpuit OneroBud, 1-p reoj.-MUHEpAI. HAYK, nﬁzmb., 3aB. 51a0.
CeIIMEHTOJIOTMU U TEOXUMUHU OCA/IOYHBIX GacceitHOB [eoormaecko-
ro uactutyra PAH, Mocksa, Poccus;

T'amaraeBa Bapusat FOHycoBHa, 1-p xuM. HayK, npod., 3aB. kKad. Xumun

Y, Maxaukaia, Poccus;

T'acananueB AGpyira MaromenoBuY, I-p XUM. HayK, npod. kad. xumuw,
nupektop HayduHo-HcCiIe[oBaTeIbCKOr0 MHCTUTYTA OOIIE U Heop-
ranndeckon xumun JAI'TTY, Maxaukaina, Poccus;

T'adpypoB Mamuk MaromenoBud, H—E ¢us.-maT. Hayk, PyKOBOLHUTENTD
ATIKIT I®UILL PAH, Maxaukana, Poccust;

T'yus Anexceit HukomaeBud, 1-p reorp. Hayk, H}K/(l)cb. kad. usmyeckoit
reorpadun mMupa u reoskosnornu MI'Y ‘um. M. B. JIOMOHOCOBa; CT.
Hayd. coTp. otzena pusndeckoit reorpadpuy u mpobdieM HTPHPOIO-
monbs3oBanus, ucrutyT reorpacdun PAH, Mocksa, Poccus;

T'yceitnoB PusBan MemkuaoBuy, 1-p XUM. HayK, npod. xadenpsr xumun

T1Y, Maxaukaa, Poccus;
Hcmawno Oabpap IMladueBuy, n-p 6uoin. Hayk, mpod. xad. xumun
TV, Maxaukaia, Poccus;

Kamos Puzyan OcMaHOBMY, J-p reorp. HaykK, npod. kad. SKOHOMUKU
ATIK, KBI'AY um. B. M. Kokosa, Hanpunk, Poccus;

Kmruxanos Hucpen Kali\l;llponnq, 117%614011. HayK, Ipod. kad. 6uoxummn
Héno?lpésnxn JT'Y, Maxaukana, Poccus;

Kouxkapos JKaman AxMaToBuY, 1-p XUM. HayK, Ipod. kad. ob1reit, Heop-
rannyeckoi u pusnaeckort xumun KBI'Y, Hanpuuk, Poccus;

Kyponan CemeH AJsieKCaHApOBHY, JI-p reorp. HayK, npod., mekan da-
KyJbTera reorpadun, reoskonorun u typusma BI'Y, Boponex, Poc-
cst;

JIuxoBun AHApeit AJeKCaHAPOBHY, JI-p reorp. HaykK, npod. kad. sKoo-
I'MH U IPHPOJIOIOIb30BaHMs IHCTHTYTa HAyK O 3eMile, EePBbIIT I1PO-
pexrop CK®Y, CraBponoss, Poccuss;

JIyroBckon Asexcanap MuxaittoBuy, /1-p reorp. Hayk, npod. kad. reo-
rpadun MUUT AuK, Mocksa, Poccus;

Jyneviko Tumodeit I'puropbeBuY, 1-p XuUM. HayK, npod., 3aB. Kad. 06-
eyt u Heopranudeckour xumuu IO®Y, Pocros-na-/lony, Poccus;

JIbiceHko Asnekceit BragumupoBudy, 1-p reorp. Hayk, npod., 3aB. kad.

u3ndeckoi reorpadpuu u KagacTpoB MHcTUTyTa Hayk o 3emiie
KOV, Crasponois, Poccus;

MaromenoBa Managu AxmenHaOueBHa, KaHi. OMOJI. HAYK, IOIL., 3aB. Kad.
6HMOJIOTHH, OKOJIOTMH ¥ MeTONMKU mpernonaBanus [ITTY, Maxaukaia,
Poccust;

MammaeB Omap AXMeToBMY, 11~
reoTepMajIbHBIX PeCcypcoB
PAH, Maxauxkana, Poccust;

Menkuit BssuecraB AHaTOIbeBUY, /I-p TEXH. HAyK, Bell. Hayd. cOTp. Jabo-
paToOpuH BYJIKAHOJIOTHH M BYJKAaHOONACHOCTH MHCTHTyTa MOPCKOM
reosioruu u reousuku [IBO IXAH, 0sxnH0-Caxanunck, Poccust

Mynyes Illaxmappan CHTTHKOBHY, JI-D reosr’p. Hayk, npod. kad. reorpa-
%nn u Meronuku npernopaBanus [ITIY; Benm. mayu. corp. Hayuno-
HCCIIEIOBATENIbCKOTO MHCTUTYTA YIIPABJIEHHsI, 9KOHOMUKH, IOJTUTUKU
u cormosiorun JII'YHX, Maxaukana, Poccust;

IToroperoB Anaroimii BasepbeBud4, 1-p reorp. Hayk, mpod., 3aB. Kad.
reonndopmaruxu Ky6I'Y, Kpacnonap, Poccuss;

Pa6asanoB Hyxkagu W6parumoBud, 1-p 6uos. Hayk, mpod., au eKTIO_F
TIpUKacIuitCKOTO MHCTUTYTa OMOJIOTUIECKUX PECYypPCOB <I>I/ILF PAH,
Maxauxkaia, Poccust;

PasymoB Buxtop BragumupoBud, 1-p reorp. Hayk, mpod., Bel. Hayd.
COTp. OT[ena TeHe3uca, reorpacduu, KiIaccudUKAUH U IUDPOBOI
Kaprorpacduu noys JIabOpaTOPUK MOHUTOPUHTA TOYBEHHOTO IOKPOBA
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PE3IOME. LeAb. PaccmoTpeTb npeuMmyLLectBa BEKTOPHO-KOOPAMHATHOTO METOAA BblYMCAEHUS PacCTos-
HUS MEXAY CKpeluMBaroWwumMmncs npamMbiMu. MeToabl. AHAAUTUKO-CUHTETUUECKMI METOA, MO3BOAAIOLLMIA Onpe-
AEAWUTb paccTosiHMe 6e3 BbINOAHEHUSI HarAfAHOrO pUcyHka. Pesyabtat. lMpu pelleHun cTepeoMeTPUUECKMX
33aAa4 Ha BbIYMCAEHUE PACCTOAHWUA MEXAY CKPeELLMBaOLMMUCA NPAMbIMUA MPOUAAKOCTPUPOBAHO MCMOAB30-
BaHWE BEKTOPHO-KOOPAMHATHOrO MeToaa. BeIBOA. Mpu npoxoxaeHun TeMbl «AekapToBbl KOOPAUHATBLI U BEK-
TOpbl B MPOCTPAHCTBE» B AECATOM KAACCE MO reOMETPUM XKEAATEABHO O3HAKOMMUTb YYaLLUMXCHA C NPUMEHEHUEM
BEKTOPHO-KOOPAMHATHOIO METOAA.
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On Various Methods
for Calculating the Distance Between Skew Lines
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ABSTRACT. The aim is to consider the advantages of the vector-coordinate method for calculating the
distance between skew lines. Methods. Analytical-synthetic method that allows you to determine the dis-
tance without performing a visual drawing. Result. It is illustrated the use of the vector-coordinate method
when solving stereometric issues for calculating the distance between skew lines. Conclusion. It is desira-
ble to familiarize students with the use of the vector-coordinate method when passing the topic "Cartesian
coordinates and vectors in space" in the 10t grade in geometry.

Keywords: skew lines, distance, vector-coordinate method, rectangular coordinate system, vector, scalar
product of vectors.
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BBenmenue

[Tpo6iema, 3aTpoHyTasi B HACTOSIIEH pa-
60Te, SBIISETCSI OMHOM U3 TPYIHBIX B IIIKOJIb-
HOM Kypce reoMerpuu. B ydeOHHKax reomer-
PUH O PaCCTOSIHUU MEXAY CKPEIUBAIOIINMHA-
Csl IPsAMBIMH CKa3aHO OY€Hb Majo, a A pe-
LIEHUs] Ha YPOKaX IIpelJlaraercss HecCKOJIbKO
caMbIX TpocThiX 3amad [1]. C gpyroit cropo-
HBI, 33[]a41 Ha HaXOKIEHNUE PACCTOSIHUAS MEXK-
Iy CKPeIIUBAIOIIUMUCS IPSIMBIMU PETyJISIPHO
BCTpedaroTcss B Marepmanax EI® mo mpo-
(pmibHOI MaTeMaTHKe, IIOITOMY TeMa SIBJISI-
€TCsl JOCTAaTOYHO aKTyaJIbHOM.

MeTtonabl

11 BBIYUCIIEHHSI PAcCTOSIHUAS —MEXHAY
CKPeIIUBAOIIUMHUCS NPSIMBIMU CYIIECTBYIOT
IBa OCHOBHBIX IIOJXOIA: F€OMETPUYECKUU U
aHanutudeckui. IIpu reomerpudeckom mop-
XOJle MOKHO HCIOJIb30BaTh CIENYIOIIUE Me-
TOJIBI pellleHus 3aJaun:

1. Merox nocTpoeHust 00IIero NnepreHIuKy-
JsIpa  [IBYX CKPEIIUBAOIIMAXCI MPSMBIX U
HAXOXKIEHNS JUIMHBI 9TOTO ITepIIeHANKYIsIpa [3].

2. Meron  TOCTpOeHHMs TapajUIeIbHON
IJIOCKOCTU. B 2TOM ciydae depe3 ofHy mHps-
MYIO IIPOBOJUTCSI IUIOCKOCTb, IIapajijlelbHas
OPpyroy IpsIMOM, a 3aT€M HaXOOUTCSI pacCcTosI-
HHe OT IPOU3BOJIbHOM TOYKHA BTOPOM IIPSIMOM
[0 IIOCTPOEHHOMH IJIOCKOCTH.

3. Merop napasuienbHBIX IIJIOCKOCTeN. Ye-
pe3 KaKIyI0 U3 IPSIMBIX IPOBOJIUTCS ILIOC-
KOCTb. TapajuleJbHasl OPYroy NpsMOH, a 3a-
T€M HaXOOUTCS PACCTOSHHE MEXKIY Iapai-
JIeJIbHBIMU IUIOCKOCTSIMU.

4. Meron OpTOTrOHAJIBHOIO IPOEKTHUPOBA-
HUSA. B oroM clydae BHauaze NPOBORUTCS
IJIOCKOCTh &, IePIIeHJUKYISPHAsS ONHOM U3
JQHHBIX HPSIMBIX (IycTh l;). 3aTeM mpsMyio
l, oproroHaIBEHO IPOEKTHPYEM Ha ITOCTPOECH-
HYIO IUTOCKOCTH [2].

Pe3yibTaThl M HX 06CY>KIeHHE

[IpontiocTpupyeM IpuMeHeHUe IIepPBOTO
MeTOoJa IPY pelLlIeHUN CJIeAYIOe 3anadm.

3agaya 1. [laHa npaBmiIbHasl TPeyroJabHas
nupamuna [JABC (] — Bepmnua) ¢ pebpom
OcHOBaHUs 2 U 60KOBBIM pebpom 4. Haiinure
paccrosinue Mexxny npsmbiMu AC u JIB.

Pemenne. IlocTtpouMm ILIOCKOCTB, HMPOXO-
psmyio depe3 anogemy IIM u menmany BM.
DTa IIOCKOCTh NEPIEHIUKYJIIPHA INIOCKOCTH
OCHOBaHUSA ¥ BbIcoTa nupaMunsl 1O nexur B
STOM MJIOCKOCTH.

Tak xak AC nepnenpuxynsapern IM n AC
nepueHauKyispeH BM, To AC nmepneHAnKy-
JisipeH mockoctu BMII.

ITockonbky MP nexxut B miockoctu BMII,
to MP nepnenpukyisper u AC. Cremosa-
TeapbHO, MP sBisteTcs 0OIIMM IepIeHAUKY-
JIIPOM JIBYX CKpemuBamomuxcs npsameix AC u
OB. st Beraucienus piauHsl MP paccmot-
pum TpeyroabHuKk BM/I. B aToM TpeyronpHu-

ke BM=V3, BO= == = Z‘F 0=

W—/@ 22

TpeyronbHuka BM]I MO)KHO BBIYUCIIUTD JIBY-
MsI pa3HBIMH CrIocobamu:

Hnomanb

BM-/I0 B-MP
S= ﬂ , S = —A . [lpupaBHUBas IpaBbIe
BM:-/10
qaCcTU 3TUX (bopMyn, nonygum: MP = - =
V3:2V33 _ Vi1
43 2

[Tpu aHAIMTHYECKOM IOIXOJE UCIIOIb3Y-
IOTCSI IBA METONA:

1. Merop BbI60Opa IPOU3BOIBHOTO Ga3uca.

2. BeKTOpHO-KOOPIUHATHBINA METO/L.

PaccmoTtpum 6ostee 1opoOHO MTOCTEIHUI
MeTOJI, TP KOTOPOM BBOJAUTCS IIPSIMOYTOJIb-
Hasl CUCTeMa KoopIuHaAT. BBeneM cHavasa He-
KOTOpBIE IIOHSTHUS, MCHOJIb3yeMble B pabore
[1]. ITycTp B mpocTpaHCTBe 3amaHa HEKOTOPAs
npsivast k. [Ipon3BoJIbHBII HEHYJIEBOI BEKTOP
a, MapajuleIbHBIA IIPAMOM K, Ha3bIBaeTcs
HAIPABJISIIOIIINM BEKTOPOM 3TOM MPsIMOH [2].

[Iyctb MP= B — mpOU3BOJILHBIN BEKTOP
npocrpancTBa. [Ipoeknueir BekTopa B Ha OCb
k mam Ha BeKTOp @ Ha3bIBAeTCsl YUCIIO, OIIpe-
nensieMoe ciiefyionuM o6pasom: pMP = mip
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B =|M;p4|, rme M, u P, — mpoekiiuu Touek M u

T

Ecnu |a| u |B| — myiuHBI HEHYJIEBBIX BEKTO-
poB @ u B, a yroa Mexny Bekropamu |a| u |B|
0003HaYUM X, TO IPOEKIUIO BEKTOpa B Ha
BEKTOpP a MOKHO BBIYHCIUTH IO (opmyie:
np;B = |B| cos .

Ciemyer OTMETHTb, YTO IIPOEKIUS BEKTOpa
Ha BEKTOP BBIYHCISETCS dYepe3 CKaIsIpPHOe

IIpoU3BefieHNe BeKTOPOB: NIP3B =|§| [4].

[Ipy BBIYUCICHUN PACCTOSIHUSL MEXIY
CKPeIIVBAIOIIUMHUCS IIPSIMBIMU CJILyeT IpU-
IePKUBAThCSl CIIEAYIOMIEN ITOCIeN0BaTeIbHO-
CTHU NEUCTBUM:

1. BBecTH HIpsSMOYTOJNIBHYIO CHCTEMY KO-
OpIMHAT.

2. Haiitn xooppuratse! 1Byx Touek Q, P €
ly, m  HampaBidAOIIero  BeKTopa  a
=QP npsimMotii [;.

Aq

3. Havitu xooppuHate! aByX To4ek K, M €
l, u Hampapisiomero Bektopa B =KM mps-
Moii L,.

4. HaiiTu KOOpAMHATHI HOPMaJIbHOIO BEK-
Topa 1(ny,Nn,,N3) TIOCKOCTH KaK OFHOTO U3
pellleHul CHUCTEMBI JIMHEMHBIX YpaBHEHUM,
IIOJIYY€HHBIX U3 YCJIOBUN IEPIEeHIUKYIAPHO-
CTU T K BeKTOpaM a u B. HaiiTu kxoopauHaThI
7M060T0 BEKTOpPa, HaYaJI0 KOTOPOTO JIKUT Ha
OMTHO TpsAMOIt [, a KOHell — Ha BTOPO¥ Mpsi-
Mo 1.

5. BBIUMCIUTE HCKOMOE pacCTOSIHHE II0

AMP
dbopmyie s = (W)'

3amaya 2. Jlana npaBWIbHAS TPEYrOJIbHAs

npusma ABCA;B;C;, Bce pebpa ocHOBaHHS

KoTopoii paBHBI 2v3. CedeHne, mpoxopsiiee
yepe3 60okoBoe pebpo CC; u cepenuny K pe6-
pa BiAi, aBasiercs xBagpatom. Halimure pac-
crosiaue Mexny npsmeimu A 1B u CK.

Cq

Pemmenne. IlocTtpouM cedeHme, MpOXOmsi-
mee depes pebpo CC; u cepenuny K pebpa
A1B,. Coepunum touku C; u K. Yepes touky
K nposopum KMIICC,. Coenunus Touku C u
M mnonyuum wuckombii ksagpar CC;KM.
Hatinem cropony atoro kBaapara: CCi=

CiK=A,Cisin 60° =2v3 Vfzs.

BBemem HpsIMOYTOJBHYIO CHUCTEMY KOOp-
JIWHAT B IPOCTPAHCTBE CJIEAYIOIUM 00pa3oM:
Hadajo koopauHaT O coBIagaeT ¢ cepeuHON
pe6pa BC, oce OX HampasiieHa o pe6py BC,
oce OV — o npsimoir OA, a oce OZ neprien-
IUKYJISIpHA IUIOCKOCTH OCHOBAaHMS. B BBI-
OpaHHOU cUCTeMe KOOPAMHAT BEpPIINHBEI

HpI/ISMbI NMEIOT C]ICI[YIOU_II/IC KOOp]lI/IHaTbIZ
A(0;3;0), B(-v3;0;0), C(+/3;0;0), A1(0;3;3),

Bi(-v350;3), Ci(V/3;0;3), K(-\/;;g;O)- Be-

9UCIUM KOOPAHNHATBI BEKTOPOB:

C_K('%g;g;o), BA1(vV/3;3;3).
Haitnem KOOPIMHATHI BEKTOpa

m(mj,my,ms), IePHEHIUKYSIPHOTO BEKTOPaM

CKu BA,

{mC_K=0
MmBA; =0

_33
= 2

V3my +3m, +3m3; =0
= mq = \/'§m2,3m2 + 3m2 + 3m3 = 0,m3 =

m1+%m2+020

—2m,.
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Bce BekTopsl TTL(\/ng,mz, —Zmz) nep-
HeHAUKyNsApHBI Bektopam CK u BA; mpu jmio-
60M m, # 0. Bosbmem m, =
1, Torga 771(\/5; 1; —2).

Hatinem BexTOp, Ha9aIOM KOTOPOTO SIBJIS-
ercst mobast Touka npsmoit CK, a xoHIOM —
TOUKa, JIeKalas Ha npsmou BA; B kagectse
TaKOTO BEKTOpPa MOXXHO B35Th, HampuMep,
@(—2\/@ 0,0). Berauciaum paccrosiHme Mex-
Iy OPSIMBIMU

Pemenue. IToctpouM npsiMOYTOJIBHYIO CH-
CTeMy KOOpPAMHAT CIefylomuM o0pasoM:
Ha4JaJI0 KOOPAMHAT IIOMecTUM B BepiuuHe ]I,
oce OX namnpasum 1o pebpy HC, ocs OY — 1o
pebpy A, oce OZ — nepneHAUKYyIIsIpHA TUIOC-
KOCTH OCHOBaHHUs. B BBIOpaHHOII cuCTeMe KO-
OpIVHAT BEpIIMHBI IMUPAMHUIBI HMEIOT CJIe-

nytomue xoopaunats: [1(0;050), C(2v/3;0;0),
A(0:20), B(V3; 2v3;0), HE/3:v30),
TIWED;3),  S(WEVE),  N(W32v30),
M(3:0:0), T3 2).

BBIYICIEM KOOPAUHATH BeKTopoB: NT(0;-
%§; g), SC(\3;-V3; —3). Haiinem xaxkoii-
HUOY/Ib BEKTOP n_(nl,nz,n3), HepIIeHIUKY -
nsapubrit Bekropam NT u SC.

p(AB,CK) = T2l = [c2/3)+01-02] _ <
/ﬁ2+12+(—2)2

33
==
3agaya 3. B mpaBuIBHOIN YeTHIPEXYTOJIb-

Ho¥t mmpamune SABCD cropona ocHoBaHUS

paBHa 2+/3, a Beicora SH NIUpaMUIbl paBHA 3.
Touku M u N — cepenunnl pebep CI| u AB,
CcOoOTBeTCTBeHHO, a NT BbIcoTa nupamMumbl
NSCD c¢ Bepumunoit N u ocHoBanuem SCD.
Haiinure paccrostane mexxny NT u SC.

3v3 3
0— _\/_nz + _n3 =0
2 2
\/§n1 - \/§n2 - 3n3 = O
nz, Tl1 = 4n2, ﬁ(4n2, nz, \/§n2)

[pu n, = 1 monyunm (4, 1,V3).

Hangem KaKoﬁ—HH6ynb BEKTOP, HadaJbHas
TOYKa KOTOPOTO IPUHAMIEKUT ONHOU IIpsi-
MOMH, a KOHeYHas1 TO4YKa JISKUT Ha BTOpPOU
npsimoir. Harpumep, NC (v/3;-2v/3;0).

Hckomoe paccrosiHue Haxomum 1o dop-

b n3=\/§

myite p(NT,SC) = %
p(NT,SC) zm :%: g
42+412+(v3)
BriBopg

[Ipn BBIYUCICHUHM PACCTOSHUS MEXIY
CKPEIUBAIOIIUMICS TPSIMBIMU TPATATTHOH-
HBIM CIIOCOOOM, OCHOBHAsI TPY/IHOCTh 3aKJIIO-
YaeTcsl B TOM, 9TOOBI IOCTPOUTH OOIIUI IIep-
MeHJUKYJISIP, AJIMHA KOTOPOTO paBHA HCKO-
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MOMY pPacCTOSIHHIO. PerieHne momoOHBIX 3a-
a4 BEKTOPHO-KOOPAUHATHBIM METOJOM I103-
BOJISIET BBIYUCIUTD NCKOMOE PAcCTOSIHUE aHa-
JIUTUYECKUM METOIOM, T. €. He BUJS U He PU-
Cysl OTPEe30K Ha dYepTexke, UIMHA KOTOPOTO
paBHA PACCTOSHUIO MEX/Y NAHHBIMU IIPSIMBI-
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PE3IOME. Lleab. MpoBecT KBAHTOBO-XMMWYECKUIA aHAaAU3 CMELIaHHOAMTAHAHOIO KOMMAEKCa TUPO3MHa U
prbodraBrHa C UMHKOM. MeToabl. MicnoAb30BaACs MPOBEPEHHbIM MOAXOA — METOA Teopuu dyHKLMOHaAa
NAOTHOCTU B NpubAmxeHun PBE/Jorge-DZP ¢ yuyeTtoM pacTBoputens no mopean IEF-PCM. Pesyabtathl. YcTa-
HOBAEHbl Hanbonee BEPOATHblE MeCTa MPUCOEAMHEHWUS] KaTUOHA MeTaAaAa. [oCTpoeHbl BO3MOXHbIE CTPYKTY-
pbl KOMNAEKCOB. Mo 3Hepruam obpasoBaHus AG onpeaeneH Hanbonee YCTOMUYMBBLIN U3OMEpP U MPUBEAEHDI
€r0 pacCuuTaHHble FEOMETPUYECKUE XapaKTEPUCTUKW. BbiBOABI. [peanoxeHa cxema BO3MOXHOIO CUHTE3a
HanboAee YCTOMUMBOro KOMMAEKCa MO pe3yAbTaTaM KBaHTOBO-XMMMWUYECKOrO pacyeta M3 ackopbatoB COOT-
BETCTBYHOLLMX METAAAOB, MOCAEAOBATEAbHBIM NPUbaBAEHUEM prbOodAABHHA U TUPO3UHA.

KAloueBble CAOBaA: KBAHTOBO-XMMWUYECKOE MOAEAMPOBAHME, CMELLaHHOAUIaHAHbIE METAAAOKOMMAEKCHI,
6MONOTMUYECKM aKTUBHbIE MOAEKYAbI, 3HEPTUK 0Bpa30BaHuS.

dopmart uutnposaHus: Mewkos C. A., NMoHomapeBsa I1. A., HukusaH A. H. CTpoeHre cmellaHHOAMIaHAHOrO
KOMMNAEKca pubodaaBrMHa U TUPO3MHA C KaTUOHOM LMHKa (II) (DFT-uccaepoBanue) // U3Bectust AarectaHcKo-
ro rocyAapCTBEHHOro MeAarorMyeckoro yHusepcuteta. ECTeCTBEHHblE M TOUHble Hayku. 2022. T. 16. Ne 3.
C.10-17.DOI: 10.31161/1995-0675-2022-16-3-10-17. EDN: BNAQKV

Structure of Riboflavin and Tyrosine
Mixed-Ligand Complex with Zinc (lI) Cation (DFT Study)
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Orenburg State University,

Orenburg, Russia; e-mail: peshkov.sergey@internet.ru;
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ABSTRACT. Aim. A quantum-chemical analysis of mixed-ligand complex of tyrosine and riboflavin with
zinc. Methods. It was used a proven approach - the density functional theory method in the PBE/Jorge-DZP
approximation, considering the solvent according to the IEF-PCM model. Results. The most probable sites of
metal cation attachment have been established. Possible structures of the complexes have been built.
Based on the energies of formation AG, the most stable isomer is determined, and its calculated geometric
characteristics are given. Conclusions. A scheme is proposed for the possible synthesis of the most stable
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complex according to the results of quantum-chemical calculations, from ascorbates of the corresponding
metals, by the successive addition of riboflavin and tyrosine.
Keywords: quantum chemical modeling, mixed ligand metal complexes, biologically active molecules,

formation energies.
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BBenenue

CeropiHsl TepCIEKTUBHBIM HAIpaBIeHUEM
CYNTAETCS] IOJIydeHre OMOJIOTUYeCKN aKTHB-
HBIX BEIIIeCTB, COIEPIKAIINX KaTHOHBI MeTaJl-
70B. TakuMu SIBISIOTCS OpraHUYeCKUe COJU
METAJUIOB BBUY UX MaJOil TOKCHYHOCTH, HO
eCTh KJIacC COeNMHEHUIl, KOTOPbIe Mpe/iCTaB-
JSIOT WHTEpeC — 9TO CMEIIaHHOJUTaIHbIe
KOMIIJIEKCHBIE COeflMHeHUs. JloCTYIHOCTh B
OpraHu3Me CMeIIaHHOJIMTAaHIHbIX MeTaJlIo-
KOMIIJIEKCOB, IT0 CPAaBHEHHIO C OMIEHTATHBIMH
METAJUIOKOMILJIEKCAMHU, JIOJDKHA  YBEJTUYH-
BaThCS B CBSI3M C HUIMIUEM B CTPYKTYpPe IBYX
1 6oJiee pas3IUIHbBIX JTUTaHIOB. VX HeTOKCHY-
HOCTb JOCTHIAeTCs 3a CYeT MCIIOJb30BAHUS B
KavyeCTBe JINTAHIOB OCHOBHBIX CTPYKTYPHBIX
KOMIIOHEHTOB KJIeTKH (aMHHOKMCIIOT, JIMIIH-
IOB, CaXapoB U APYrux). Takue coemMHEHUS
MOJKHO HCIIOJb30BaTh KaK OHOJIOrHYECKUe
106aBKH, MPOTUBOMHUKPOOHBIE CpencTBa [7], B
(orongunammueckoit Tepanuu [5] M Apyrux
OTpaCiIsIX HAYKH.

B Meraqiyprum M3BeCTHO, YTO CKOPOCTh
M3BJIEYCHHUSI 30JI0Ta YBEJIUYMBAETCS IPU 00-
Pa30BAaHUHM €ro T'eTePOJIMTAHIHBIX COEIIHE-
Huit [6]. Takue coemnHeHMs Jydille pacTBO-
PSIIOTCSI, YTO 3aMETHO YBEJIUYUBAET CKOPOCTb
mepexo/ia U KOHIIEHTPAITUIO 30JI0Ta B PaCTBO-
pe. B pazpaboTkax 27eKTpOITFOMIHECIIEHTHBIX
OPraHMYEeCKHX CBETOAMONOB  HCIIOJIB3YIOT
CMEIIaHHOJINTAHJHbIE KOMIUIEKCHI peIKo3e-
MeJIbHBIX 3JIEMEHTOB. DTH jKe KOMILJIEKCHI MO-
TyT IPHUMEHATHCS B M3TOTOBJIEHUH IUIEHOK
JIsurmiopa-biomxerT. 3a cueT HCIOIb30Ba-
HUsI GUOJIUTAHIIOB, HATIPUMEpP, AMUHOKHUCIIOT,
reTepOJINTaHHble KOMIUIEKCHI MOYXHO IIpH-
MEHSTh KaK KOPMOBbIE€ JOOAaBKH B CEIBCKOM
xo3siicTBe [1], Kak OMOJIOTUYECKN AKTHUBHbIE
n06aBKU K IHIIE, IS JIeYeHUsT MUHEPaJIo/e-
CbI/IIlI/ITHbIX cocrogHui. Bananmii, k IIpUMeEPY,
y4acTByeT B MeTabOJIMYeCKOil aKTUBHOCTHU
opranmaMa u obpasyeT [BOIHBbIC U TPOIHBIE
KOMILIEKCHI ¢ aMHHOKMCIOTAaMM U OeIKaMu
[12]. HexoTopble 6mMOCOENMHEHUS] C OKCOBa-
HagueM (IV) mposBisiIoT MHCYIHMHONIORO6-
HYI0 aKTUBHOCTH [3]. CMeIlIaHHOJIUTaHIHbIE
KOMILJIEKCHI TT€PEXOIHBIX METa/IOB WCITOJIb-
3yloT mis 60psObI ¢ pakom [13; 14; 16]. 3a

CYeT WX HEKOBAJIEHTHOTO CBSI3bIBAHUS C HYK-
JIEMHOBBIMU KUCJIOTaMU BO3MOYKHO MapKHPO-
BaTh Je(eKTHbIEe KIETKU IIA HaXKe HMpuMe-
HATh WX KaK MPOTHUBOOIYXOJIeBble AareHTHI.
Komrutekcpl 6MOMETaITIOB ¢ CEPUHOM, B OT-
JU9Ire OT HeOPTaHUYECKUX COJIeH, HETOKCHY-
HbI ¥ B JIOIIOJIHEHUU IIPOSIBIISIIOT OHOIOTHYe-
CKYIO aKTHBHOCTB, HE CBOMCTBEHHYIO CBOOO/I-
HBIM MOJIeKyJIaM. VIOHBI MeTayuloB B TaKHUX
COeMUHEHUAX MOTYT KaTaIU3UPOBATH XUMU-
YeCcKre MpPOIecchl B opraHusme [4]. DTo cBs-
3aHO CO CXOJCTBOM KaTaJIUTHUYECKUX TPHUAJ, B
KOTOPBIX B OOJIBIIIMHCTBE CJIy4aeB HYKJIEO-
¢unom BeicTymaer cepuH. OTHEIBHOIO BHU-
MaHUsl 3aCTy)KHBaeT MCCIeNOBaHUE CMeIIaH-
HOJIUTAHHBIX METAJUIOKOMIUIEKCOB KaK BO3-
MOJKHBIX (DOTOCEHCHOMIN3aTOPOB B IIpOIiecce
reHepalMy CUHIJIETHOTO KHCIOPOAa B XOJie
OO0JTydIeHUsI CBETOM.

Bce BblllleniepedncieHHOE IPUBOAUT K BbI-
BOZy, YTO WH3y4eHUE CTPOEHUs, CBONCTB H
BO3MOJKHOCTEH  IIOJYYEHUsI CMeEIIaHHOJIH-
FaH/IHBIX KOMIUIEKCOB aKTyaJbHasi Ha Cero-
THSITHU IeHb 3aa9a. B CBSA3Y ¢ 9TUM I1eJIbI0
HAIIIeTO MCCIIeNOBAHUS SIBJISTIOCH yCTaHOBIIE-
HUEe CTPOEHUs, C WCIIOJIb30BAHHEM METOIOB
KBaHTOBO-XMMMYECKOTO aHaJIN3a, CMEIIaHHO-
JIMTaHTHOTO KOMIUIeKca pubodiaBuHa U THU-
posuHa ¢ nuHKoM (II) ¥ BO3MOXKXHOCTH ero
obpa3oBaHwUsI.

Marepuaiibl 1 METOIbI HCCIETOBAHUA.

OnTUMH3AIMIO TeOMETPUIECKUX MTapaMeT-
POB PpPaBHOBECHBIX COCTOSIHMI KOMIUIEKCOB
OCYIIeCTBISUIM B paMKax MeTo/ia TeOPHH
¢dyukunonana miornoctu (DFT), ¢ o6MeHHO-
KoppensiuoHHbiM  yHKuuonaaom PBE, ¢
6asucom jorge-DZP [8-11]. Ampobarusi BbI-
O6panHOTO TIpUOIIKEeHUs1 ObUIa MPOBeleHa B
crarbe [12]. BiussHMe BOIBI KaK PacTBOPHUTEIS
YYUTBIBAIH C IOMOIIBI0 KOHTHHYAJIbHOM MO-
nexu IEFPCM-SMD [15]. CooTBeTcTBHE paB-
HOBECHBIX COCTOSIHUI TOYKAaM MHUHHUMyMa Ha
ITOBEPXHOCTH MOTEHIIMAIbHOM IHEPTHH IIPO-
BEPSUIM OTCYTCTBHEM MHUMBIX YacTOT IIO
MaTpHuIle BTOPHIX IPOU3BOIHBIX.

Pe3yabTaThl M NX 06CYKIeHIE

[Tpu moCTpOEHNHU UCCIIeyeMbIX KOMILIEK-
COB YYMTBIBIM YCTOMYUBYIO IJIEKTPOHHYIO
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koHpurypanuo ans muaKa (II) 'Se. Xapak-
TepHble KOOPANHAIIMOHHbIE YUCTa [JIsI ITMHKA
(II) — 4. BBuny 6osbLIoro pasmepa CHCTEMBI,
AKBAaKOMIIJIEKCBI HE PAaCCMAaTPUBAINCH.
[IpenBapuTeNbHBIN aHAIN3 PacIpeeIeHUs
9JIEKTPOHHOM IUIOTHOCTH ¥ MOJIEKYJISIPHO-
9JIEKTpOCTaTHUIecKoro moTeHnuana (MOII)
nasi pubodaaBUHAa U THPO3WHA ITO3BOJIMIH
ompenenuTsh ob6mactu Hanboiiee BepOSITHOTO
[PHUCOeANHEHNS] KaTHOHa MeTayuta. [Tomoxu-
TesbHbIe obsactu Ha kKapte MOII (puc. 1) mo-
Ka3bIBAIOT IPEAIIOYTUTEIbHBIC 30HBI ITOXO0/IA
anekTpodmia K MOJeKysae. Y MOJIeKYJIbl TH-
pPO3MHa, YCJIOBHO, UX [BE, B TO BpeMs Kak y
puboduiaBuHa mx Heckoiabko. Hambosee Be-
posiTHast araka B 00erX MOJIeKyJax IOJDKHA
[POUCXOAUTh [0 aTOMYy a30Ta aMUHHOU U
UMUHHOW TPYII, B THPO3WHE — MIOIOJHU-
TeJIBHO 10 Kucjaopony. OIHAKO B IIEIOYHOM

cpelle MMeeTCsl HU3Kas BEPOATHOCTH IIPHCO-
enumHeHUs 1 10 OH-ocHOBaHUIO IS ABYX U~
raunoB. pK, mis puboduraBuHa cocTaBiiseT
11.2, st peHOABHOTO TMAPOKCUIA TUPO3UHA
10,07.

st pubodiaBuHa BO3MOXKHO 4 anmMepa.
KBaHTOBO-XMMUYECKHIT pacdeT IIOKa3ajl, 4To
HauboJiee YCTOMYMUB H30Mep 1, Korja Bce -
POKCIJIbHBIE TPYIIIBI IPOCTPAHCTBEHHO pas-
obiens! (Tabu. 1). Takke pubodaaBun ume-
er nBe (yHKuMOHaIbHBIE (GopMBI (pHC. 2).
IIpu o0O6pa3oBaHMM KOMIUIEKCa HMHTEpecHa
BTOpast popmMa — JeKopubodIaBHH, TaK KaK
AMMWHHBIE TPYIIIIUPOBKHA B 8 U 17 moioxe-
HUSIX, B IIPOIlecce BOCCTAaHOBJIeHUs puboduia-
BMHA, MOTYT BCTYIIaTh BO B3aUMOJENUCTBHE C
KaTHOHAMHU MeTaJIJIOB ¢ 0Opa3oBaHUEM KOBa-
JIHTHO# CBsi3u. Dra ¢opma obpasyercsi B
KUCJIOA cpefe.

Puc. 1. KapTbl MOJIEKYISIPHO-3IEKTPOCTATHIECKOTO IIOTEHIIHATa puOo(IaBHHA U THPO3HHA.
KpaCHI)IM IMOKa3aHbI OTPUIIATEC/IbHbIE OGHaCTI/I, CHHHUM — ITOJIOKUTC/IIbHBIC
Fig. 1. Maps of riboflavin and tyrosine molecular electrostatic potential.
Red shows negative areas, blue shows positive ones

Ta6nuya 1. DHepruu n3omepos pudodraBuHa
Table 1. Energy of riboflavin isomers

OH
HO OH
OH
AG 0.0 2.7 5.9 22.4
E° -1328.661869 -1328.660827 -1328.659634 -1328.653321

AG = (xIx/monb); E’ = (XapTpu)



EcTtecTBEHHbIE U TOYHbIE HAYKU © © ©
Natural and Exact Sciences ¢ ¢

13

OH

26 r 50
H
(2)3"2'2£24‘OH
25

1516 0H
1 ( 17
H3C 12 N2 _N (0]
N6 _NH
HsC ™13 NT7 5
21 14 8

| 19

HO.,,

. OH
HaC N NH\(O
s
HsC NH
I o

Puc. 2. OkuciieHHas 1 BOCCTaHOBJIeHHas1 popmbI pubodraBuHa
Fig. 2. Oxidized and reduced forms of riboflavin

Panee OBLIO yCTaHOBIEHO, YTO [BYXBa-
JICHTHBIE METAJIbI C AMUHOKUCIOTaMH CBSI-
3BIBAIOTCSI OUIEHTATHO, a Hambosiee BeposIT-
HOe PAacCIIOJIO’KeHUe JINTAHMIOB, TeTPadpudie-
ckoe [2; 17]. OCHOBBIBasICh Ha IOJYIEHHBIX
JAHHBIX, OBUIM IIOCTPOEHBI BO3MO’KHbBIE
CTPYKTYPBI CMEIIAHHOJIUTAHAHBIX KOMILIEK-
coB (puc. 3). [ cTpyKTypsl 3, 6 yIUTHIBAIN
9KBATOPHAIBHOE U AKCHATBHOE PACIIOIOKe-
HHe OCTAaTKOB puOO3bl M aMUHO- mwin de-
HOJIBHOTO THMAPOKCWIA THUPO3MHA, OTHOCH-

NHz~Zn<._

NH
I/ N
N/< No
KON NH N b
N \ZP
n—
o HsC ) Q
NH : ~q
HsC

TeJIbHO IUIOCKOCTH, COEIMHSIONIEN MeTall |
JIUTaH[BL.

Kak BupHO M3 TabnuIbI 2, 10 3HEPTUSAM
AG Haubosee BeposTHas CTPyKTypa 3. B mre-
JIOYHOU Cpelie, BO3MOKHO, 6. JlONIOTHUTEIBHO
CTaOMIM3alMH TaKOU CTPYKTYPBI [OJDKHBI
CII0COOCTBOBATh BOJIOPOJHBIE CBSI3H MEXKIY
KapOOKCHUJIBHOU TPYIIION THPO3MHA U KETO-
rpynmnoi pubodaaBuna. Kak u ykaseIBaaoch
paHHee [2], reoMeTpHYecKOoe CTPOEHHE KOM-
IIJIeKCa IIOX0Ke Ha TeTpasnp (puc. 4).

o

NH NH
N
N/S/< No
5 o O 8 NS/
HaC Zn
HaC 3 \ B
O—Tyr

H3C

Puc. 3. BapuaHTBI pacCUUTBHIBAa€MbIX KOMILTIeKCOB. CTPYKTYphbI 4, 5, 6 —ipu pH > 10
Fig. 3. Variants of calculated complexes. Structures 4, 5, 6 —at pH > 10

Ta6auya 2. OTHOCHTE/IbHBIE 9HEPTUH 00Pa30BaHUA CMEIIIAHHOIUTAHTHBIX KOMILJIEKCOB
Table 2. Relative energies of mixed-ligand complexes formation

Homep komnnekca

1 2 3 4 5 6
AG 2273 -232,6 292,1 -233.4 -235.8 -290.1
- (-291,0) (-283.9)
o 373700368  -3737,008717  -3737.00233 373653846  -373653937  -3736,533982
(-3737,001907) (-3736,531631)

Tir=-628,796118, Tir—O- = -628.328535; Lei«(8)

-1329,346127; Lei(17) = -1329,372174; Zn = -1778,748834

AG = (x]Ix/monb); E = (XapTpu)
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Puc. 4. CtpyKTypa CMEIIaHHO/IMTaHTHOI 0 KOMILIEeKca 3

Fig. 4. Structure of mixed ligand complex 3

OCHOBBIBasICh Ha IIOJIYI€HHBIX pe3yJIbTa-
Tax, ObLIa IpelJIo’keHa cxeMa CHHTe3a (puc. 5)
CMEIIaHHOJIMTAaHIHOTO MeTaJUIOKOMIUIEKca 3,
6 u3 ackop0aToB IMHKA, [TOC/IENOBATEIbHBIM
npubasieHueM pu6odiaBuHa U TUPO3UHA, 3a
CYeT U3MEHEHUS KUCJIOTHO-OCHOBHBIX CBOVICTB
UCIIONIb3YeMBIX B peakiuy BemecTB (Tab. 3).
Bapbupyst MOJISIPHBIM COOTHOIIIEHHEM peareH-
TOB M BPeMeHEM BBeIEHUsS HX B Cpefy, C yde-
TOM PacTBOPHMOCTH OOPa3yIOLIUXCS COeH-
HEHUM, BO3MO>KHO JOOUTHCS XOPOIIIETO BBIXO-
J1a IPOIYKTa PeaKInu.

HEenTp. n wen. cpeaa

Ta6auya 3. KoHCTaHTBI TUCCOIMAIIAN 1
HM303JIEKTPUIECKHE TOYKHU BEIIIECTB,
Y4YacTBYIOIIUX B PeaKI[UH
Table 3. Dissociation constants
and isoelectric points
of substances involved in the reaction

pl pK1 pK2
Tnpo3uH 566 (2,2 9,11 (pKs 10,07)
Pubocpnasms 16,01 |5,3 11,2

AckopbuHoBas
kucnota

~4,11 - 4,25 11,79

HO go

OH

HO"™"

OH

OH
KMUcn. cpega H". ) 40 /O OH
+ MeSO, T T o A _w” N oH
0 O/ 0 H

.‘_-_-_-_-_-_
o) /C
as
o

Puc. 5. CxeMa BO3MOXXHOTO MeXaHU3Ma peaKIuu 00pa3oBaHUsI KOMILTEKCA
Fig. 5. Scheme of a possible mechanism of the complex formation reaction
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3akaroueHue

OTHOCUTeNbHbIE JHEPrUu OOpasoBaHUs
YKa3bIBAaIOT Ha BEPOSITHOCTh OOpa3oBaHUsS B
yCJIOBHSIX in  situ  CMeIIaHHO-JIUTaHIHOTO
KOMIIJIEKCa IO TIOJIOKeHHIO 8§ MMUHHOM TPYII-
bl pubodiaBuHa 1 KapOOKCUIHBHOTO OCTAaTKa
tupo3uHa. [Ipm 9TOM TOJOKeHHe aMUHO-
TPyHIbl Win (GEHONHHOTO THAPOKCUIA TUPO-
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UccaepoBaHUE NPOAYKTOB TEPMOPaCTBOPEHUA
BbICOKOCEPHUCTOro 3abUTYIHCKOro U1
HU3KOCEPHUCTOro XaHAMHCKOIO YrAei
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PE3IOME. LeAbio paboTbl ABASETCS M3yUYeHWe NnpoLecca TEPMOPACTBOPEHUA YIAEN pa3HOW CTeneHu Me-

TaMopdu3ma, pa3AMuyHOro CoOAepXaHWs 1 GOPM Cepbl B UX COCTABE C NMOCAEAYIOWMM 0606LLEHNEM BbISBAEH-
HbIX 3aKOHOMEPHOCTEN NOBEAEHUS YIAeW B npouecce nepepaboTku. MeToa. AAA aHaAM3a NMPOAYKTOB TePMO-
pacTBOPEHUSA MPUMEHAAM KOMMNAEKC METOAOB (MK-CNEKTPOCKOMMIO, METOAbI AAEPHOT0 MarHUTHOTO Pe30HaH-
ca (AMP) un rasoxunakoctHon xpomatorpadum (DKX), xummyeckue MeToabl). PesyAbTaTbl. YCTAaHOBAEHO, YTO
3dPEKTMBHOMY NPOTEKAHMIO MpPoLIECCa TEPMOPACTBOPEHMS CNOCOOCTBYET HAAMUME OPraHUYECcKUX Gopm ce-
pbl B UICXOAHOM YrAe. MIcnoAb30BaHWE B KauyecTBE PacTBOPUTEAS OAHOW M3 GPaKLMIA CMOAbI MOAYKOKCOBaHWS
uyepemxoBckoro yras (KOCM) Takxe cnocobcTByeT YBEAMUEHUIO BbIXOAA NMPOAYKTOB TepMopacTBOpeHus. Bbl-
BOAbl. M3 noAyyeHHbIX B paboTe AaHHbIX CAEAYET, UTO CTEMEHb KOHBEPCUU BbICOKOCEPHWUCTOrO YrAsl Bbille,
YeM HU3KOCEPHUCTOrO, COCTaB XWUAKMUX MPOAYKTOB PasAMUEH MO COAEPXAHUIO CTPYKTYPHO-rpynnoBbIX dpar-
MEHTOB, a B cOcTaBe GpeHOAOB NpeobranatoT OAHOATOMHbIE.
KAtoueBble cAOBa: TepMOpacTBOpeHre, GEHOAbI, KPE30AbI, XaHAUHCKWUIA YTOAb, 3aBUTYWCKUI YroAb.

dopmart uutupoBaHus: PoxuHa E. ®., LLeBuenko I. T., PoxuH A. B. UccnepoBaHWe NpoayKTOB Tepmopac-
TBOPEHWS BbICOKOCEPHUCTOrO0 3abUTYMCKOro U HU3KOCEPHUCTOrO XaHAMHCKOro yraen // U3Bectna Aarectan-
CKOro rocyAapCTBEHHOIMO NeAarorMyeckoro yHusepcureTa. EctecTBeHHble U TOUHble Hayku. 2022. T. 16. Ne 3.
C.17-26. DOI: 10.31161/1995-0675-2022-16-3-17-26. EDN: COZRQE
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Investigation of Thermal Dissolution Products of
High-Sulfur Zabituysky and Low-Sulfur Khandinsky Coals

©2022 Flena F. Rokhina, Galina G. Shevchenko, Alexander V. Rokhin

Irkutsk State University
Irkutsk, Russia; e-mail: lady.rokhina2017@yandex.ru;
carbon@chem.isu.ru; irkrave6@gmail.com

ABSTRACT. The aim of the paper is to study the thermal dissolution process of coals of different meta-
morphism degrees, different sulfur content and forms in their composition, followed by generalization of the
identified patterns of coals behavior during processing. Method. A set of methods was used (IR spectrosco-
py, nuclear magnetic resonance (NMR) and gas liquid chromatography (GLC), chemical methods) to analyze
the thermal dissolution products. Results. It has been established that the sulfur organic forms in the initial
coal contributes to the effective flow of the thermal dissolution process. The use of one of the fractions of
Cheremkhovsky coal semi-coking tar (KOSM) as a solvent also contributes to an increase in the yield of
thermal dissolution products. Conclusions. It follows from the data obtained in the paper that the degree of
high-sulfur coal conversion is higher than that of low-sulfur coal, the composition of liquid products is dif-
ferent in the content of structural group fragments, and monatomic compounds predominate in the compo-
sition of phenols.

Keywords: thermal dissolution, phenols, cresols, Khandinsky coal, Zabituysky coal.
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BBenenue

Tepmudeckoe pacTBOpeHHe SBJISIETCS O
HUM U3 IepCHeKTUBHBIX U 3KOHOMMYECKU
BBITOJHBIX CIIOCOOOB IIepepabOTKHA TBEPHOTO
TOIUINBA, KOTOPBIH He TpeOyeT MOPOTuX yCTa-
HOBOK U CJIOXHBIX YCJIOBUH IIPOBEINEHUS
mporiecca [2; 3; 8-10; 12]. TaHHbIiT MeTO, 1103~
BOJISIET OCYIIECTBUTHh B MATKUX YCJIOBHSIX Jie-
CTPYKIMIO OpraHudecKoir Maccel yrist (OMY)
U Iepexoji OCHOBHOM YacTHU yIJIs B pacTBOp. B
pe3yJibTare IOCIeNYIOIIero OTAEICHHUS TBEp-
moit aspl pacTBOPUTENISI ITOIYYAIOT AUCTHI-
JsATHBIE (PPAKIIMHE U OCHOBHOU IIPOAYKT — BBI-
COKOKUIISAIINIA OKCTPAKT, KOTOPBIM MOJKET
OBITH HCIIOJIB30BAH [UISI TTOJIyYeHUs pasjind-
HBIX YIJIEBOJOPOIHBIX MaTepHaJoB, KOKca
CIEeUAJIbHOTO Ha3HAYeHHUs, IIJIACTMACChl U
APYTUX HPOAYKTOB, Hampumep, (HeHOJIOB H
napacduHoB. PeHONBI — ITO I[eHHbIE TOBAp-
Hble IPOAYKTBI, KOTOpble HMEIOT IIUPOKOe
IIPUMEHEHNE B XUMHYECKON ITIPOMBIIILIEHHO-
CTH, B OpPTaHUYECKOM CHHTe3e, MeAWIIUHE,
IIPOU3BOJICTBE MOJIUMEPOB U BO MHOTUX JIPY-
TUX OTpacisX HApOAHOrO Xo3dicrBa. B
HacrosIee BpeMs: (eHOJbI SABISIOTCS medu-
IUTHBIMH Tponykramu. [lapadunsi, momy-
YeHHbIe B XMMHUYECKOM CHHTe3e, MOTYT CIIy-
JKUTh MCXOITHBIM CBIPbEM ISl IIPOM3BOACTBA

MOIOIIIVX CPEICTB, IPOIUTKH KOXKH, TPEBECH-
HBI, OyMaru u T. .

Tepmuueckast [eCTPYKIUSI OPTaHHIECKOTO
BeIIIeCTBa yIJIEN BCErla COMPOBOXKIAETCS 00-
pasoBaHuEM IPOAYKTOB KOHeHcanuu. OnHa-
KO OTH IPOIECCHl MOTYT OBITh 3HAYUTEIHHO
3aMe[UIeHbl, eC/Ii HarpeBaHWe IPOBOIUTH B
armMocdepe BOTOPOTOTOHOPHOTO PAaCTBOPH-
Tesist (TepMUIecKoe pacTBOpPeHwe).

[TpogyKTaMu TEPMUIECKOTO BO3IENCTBUS
Ha Pas3IUYIHble BUABI TOPIOYMX HCKOMAeMbIX
SIBJISIFOTCSI Ta3000pasHble, SKUIKAE U TBEpIble
BeIIIeCTBaA.

[Tpu TepMUIECKOM PACTBOPEHUU VTSI 00-
pasyroTcs ra3, Boua, OEH3MH, Macia, TsDKeJIbI
MagyTOIONOOHBIN PacTBOP U HEPACTBOPUB-
IIasICsl 9acTh TotumBa. Kpome TOro, mepcrek-
TUBHO TMOJIydeHHe IOJMKOHIEHCUPOBAHHBIX
apOMaTHYeCKHX YTII€BOJOPOIHBIX IIPONYKTOB,
COCTABJISIOIIMX OCHOBY I1eka [9].

OpHoM ©3 aKTyaJbHBIX 3aqad OpraHude-
CKOM XUMUU Ha COBPEMEHHOM ITalle SIBJISIeTCS
HanboJiee IMOJTHOE W PAllMOHAIBHOE HCIOJIb-
30BaHHE BCeX KOMIIOHEHTOB, COMEPIKAIIUXCS
B IIPOMYKTax IepepaboOTKU yrieil, a ocoboe
BHUMaHUe CJieflyeT oOpaTUTh Ha COEIMHEHHS
Cepbl, cofep)KaHue KOTOPOM B €XKErojfHO JI0-
6bIBaeMBbIX YIJIsiX 10 10 MiH T. B TO Ke BpeMst
B IepepabOTKy MpPAaKTUIEeCKH He BOBJIEYEHBI
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BBICOKOCEpHUCTBIE YTIJIH, 3allaCbl KOTOPBIX
BenuKU. [IpUMeHssI KOMIUIEKCHYIO Iepepa-
GOTKY yIJIeil, MOKHO He TOJBKO YMEHbBIIUTH
BBIOPOC B aTMOC(hepy BPEIHBIX COeIMHEHWI
Cepbl, HO M IIOJIy4aTh CEPOOPraHUIECKUE CO-
eIVHEHNsI, KOTOPble MOXXHO IIPUMEHSTh B
MPOMBIIIUIEHHOCTH OPTaHMYECKOTO CHHTEe3a B
KadecTBe cyocrparoB. Kpome Toro, mosBiser-
CsI BOBMOJKHOCTD 10 TIOJIyI€HHBIM Pe3yJIbTa-
TaM HCCIIEIOBAHUN IIPOTYKTOB TEPMOPACTBO-
peHus coejaTb HEKOTOPbBIE BBIBOABI O CTpOE-

HUM MaKPOMOJIEKYJI BBICOKOCEPHUCTBIX YI-
JIeil, MCIOoJb3ys JabuiabHOCTh cBsisu C —S n
pasHoo6pasue GopM cephl B yIIIsIX.

Marepuajibl 1 METOABI HCCIETOBAHU

Jns1 mcciaenoBaHusl ObUIM B3ATHI BBICOKO-
CEepHUCTHIN 3abUTyicKuil yroub Mpxyrckoro
6acceilHa W HHU3KOCEPHUCTBIN XaHIUHCKHI
yronb XaHIUHCKOTO MECTOPOKIEHHs. XapaK-
TEPUCTHUKA MU JAHHbIE TEXHUYECKOIO U JJIe-
MEHTHOTO aHa/iM3a YIJaed IpeAcCTaBIEHbl B
Tabaute 1.

Ta6nuya 1. XapaKTepuCTUKA MCXOTHBIX yIIei
Table 1. Characteristics of initial coals

Yronb
Mokazatenu = ——
XaHAuHCKUM 3abuTyiickui
3anagHbIn peruoH . . .
MecTopoxaeHue . , WpKyTCKMiA yronbHbIA 6acceiiH
Baiikano-Amypckoi Maructpanu
lMpoucxoxaeHne 'ymycoBbIn 'YMYCOBbIN C MANOMOLLHbBIMI NPO-
CronKamm canponenesbix yrnen
CteneHb MeTamopdgmama Bypbiit KameHHsbIN

OcobeHHocTy Hannyne 6eH3onbHbIx 6rTymoB, 6onb- Bricokas cnexkaemocTb, NoBbILLEHHAS

LIOe COAEPXaHWe ryMUHOBBIX KUCTOT pacTBOPUMOCTb B OpraHUYeCcKMX pac-

TBOPUTENSX
[laHHble TexHMYecKoro aHanmaa, % macc.
Wa 31 55
Ad 22,6 15,7
\/daf 66,7 57,0
St 0,95 4,82
Sso4 0,46 0,09
Sopr 0,06 472
Stup 0,43 0,008
CopepxaHnue butymos, % macc. 57 6,8
BbIxoz ryMMHOBBIX KMCTOT, % Macc. 76,0 1,1
OnNEMEHTHbIN cocTas, % Macc.

Yrnepoa 69,31 77,15
Bogopogn 6,62 5,45
Cepa 06w, 0,95 4,82
O+N (no pasHocTh) 23,12 12,58

HccnenoBanue npoBOAMIIOCH IO CIENYIO-
el cxeme: M3MeJIbYEeHHBIN YIroyIb IOoABepra-
JIA TIPOLIECCY TEPMUUYECKOTO pacTBOpeHHUs. B
Ka4ecTBe PacTBOPUTEJISI UCIIOIBb30BAIH Ky6o-
BBIA OCTATOK CpeIHEro Macja CMOJBI IIOJIY-
KOKCOBaHHUS 4epeMXOBCKoro yrid. [Ipu stom
OBUIM TIOJTy4eHBI SKUIKHE U TBEePAble MIPOMYK-
TbI. COIJIACHO IIeJIN JAaHHOU paboThI, KOTOpast
3aKJIIOYAETCA B U3YYEHUU JKUAKUX U TBEPABIX
IIPOAYKTOB IPOIleCCa TEPMOPACTBOPEHUSA U
CpaBHEHMH HX C IPOAYKTAMH B3aUMOMEN-
CTBHsI yIJIE U KyOOBOTO OCTaTKa CPEITHEro
Maciaa 6e3 HPUMEHEHMs BBIIIeePEeIHCIeH-
HBIX YCJIOBUU, W3MEJIBYEHHBIH YTroib OBLI
TaK)Ke MOABEPTHYT IIPOCTOMY CMEIIEHUIO C
KyOOBBIM OCTaTKOM CpPeHero Macjia ¢ mocie-

OYIOIINM HCCIENOBAaHNEM KUAKUX U TBEPHABIX
nponykKToB (manee o6o3HadeHo Kak M — wmc-
XOmHast mpooa).

JKunkue npoayKThl OTHEISAIN OT TBEPOTO
ocratka I, KOTOpPBIN 3aTeM BSKCTParvupoBaIH
cMechio criupTa u 6ensosna (1:1). B pesybrare
ObUTH TIOJIyYeHbI >KUAKUN OKCTPAKT M TBEp-
b1t ocratok II. MuKpoaHaIuUTHYeCKUM Me-
TOMOM OBLI OIpelesieH 3JIeMEHTHBIN COCTaB
HUCXOOHOU CMeCH U TBepAbIX ocTaTkoB I u II.

HccnenoBanne rpynmoBOro cocTaBa KUIKUX
IIPOZIYKTOB IIPOBOIVIIN C IIPUMEHEHNEM XUMU-
YeCKHUX M XPOMATOTPadIecKux MEeTOIOB.

[Tpouecc mpoBomwics B J1abOPaTOPHBIX
ycnoBusx. TepMudeckoe pacTBOpeHUE 3aKIIIO-
JaJIOCh B CIENYIOIIeM: U3MeIbYeHHOe /10 II0-
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POIIKOOOPA3HOTO COCTOSIHUSI TOIUIMBO CMe-
IIUBAJIN C pacTBOpuUTeIeM (KyOOBBII OCTaTOK
cpenHero Macia — (pakIus CMOJIBbI IOJTYKOK-
COBaHUS YePEMXOBCKOTO YIJISI) B COOTHOIIIE-
Huu 1:1. CMecp mojBepraau HarpeBaHUIO B
aBTOKJIaBe IIpu Temmeparype 425 °C B Teue-
Hue 1 gaca nox gasineHueM 4Mlla u nocrosH-
HOM II€peMEIINBAHNN.

IIpu TepmopacTBOpeHUU OBUIO IOJTYYEHO:
TSDKEJIBIFI Ma3yTOIIOIOOHBIN pPacTBOp M He-
PAacTBOPUBIIIASICS YacTh TOIUIMBA (TBEPJbI
octaTtokK). [IpooyKThl BBIMBIBAJINCH U3 aBTO-
KJaBa OeH3osioM. JKUAKHUI IPOAYKT OTHEIISUIH
OT TBEPIOTO HEPACTBOPUBIIIETOCA OCTaTKa
¢unprpoBanueM. TBepmblil OCTaTOK IIPOMBI-
BaJTM OEH30JIOM U BBICYIINBAIHN O IOCTOSH-
HOM MaccChl

Bbixo mpoayKToB ObUI pacCIMTaH Ha Mac-
Cy UCXOJHOM CMeCH U cocTaBuil: 45 % u 37 %
— TBepablit octatok | mis 3aburyiickoro u
XaHIWHCKOTO YIJIEW COOTBETCTBEHHO, 55 % 1
63 % — >XUIKUe IPOLYKTHI A1 3a6UTYIICKOTO
1 XaHANHCKOTO yTJIell COOTBETCTBEHHO.

st mpoBepku apdekTUBHOCTH ITpoIiecca
TEPMHUIECKOTO PAaCTBOPEHHUS U CPaBHEHUS BBI-
XOZIOB JKUIKUX IPONYKTOB IaHHBIE YU ObI-
JI1 PacTBOPEHBI B TOM >K€ pacTBopHTesne (Ky-
6OBBIII OCTaTOK CPEIHEr0 Macjia) B COOTHO-
meHnn 1:1 6e3 IpUMeHeHHsI YCIOBUI TepMU-
YeCKOTO pacTBOpeHMs. B pesynabraTe ObLIH
IIOJIy9eHBI )KUAKAE U TBEpAble IPOLYKTHI, KO-
TOpBIE Pa3fessuId IIPU HOMOIIY (QHIBTPOBA-
Hus. TBepaplil OCTATOK NpOMBIBaIA OeH30-
JIOM U BBICYHIMBAJIU A0 MOCTOSHHON MaccChl.
BeIxom mpomyKToB OBUI PacCIMTaH HA MacCy
HCXOJHOM CMeCH PacTBOPUTENb + YIOJib U
cocraBui: 50.9 % u 79 % — TBepABIA OCTaTOK
nist 3abuTyiicKoro u XaHIMHCKOTO YIJIeH CO-
OTBETCTBEHHO, 49 % u 21 % — Xujgkux mpo-
OYKTOB COOTBETCTBEHHO.

TBepapie ocratku I u Il akcrparmposann
CcupTO-6€eH30IbHOM cMechio (1:1) B 9KCTpak-
tope Cokciera. [locite ynaneHus pactBopure-
751 ObUIM TIOJIyYeHBl JKCTPAKTBI TepMOJe-
CTPYKTAPOBAaHHBIX M MCXOINHBIX YIJIEH, 3Je-
MEHTHBIN COCTaB KOTOPBIX IPUBENEH B Ta0-
auie 2.

CpaBHHUBasi  pe3yibTaTbl  3JEMEHTHOTO
aHaJA3a HUCXOOHBIX U MAeCTPYKTHPOBAHHBIX
yIJIed, MOJy4eHHBIX II0CIIE IIPOBENEHUs IIPO-
Iecca TepMOPACTBOPEHUS, CIeNyeT OTMETHUTD,
49TO COJEp>KaHUeE YIIepoaa B TBEPIOM OCTaTKe
yBeanamiIoch B 1.18 (3aburyiickuii yrois) u B
1.33 (XaHAMHCKUI YTOJIb) pasa, a CofiepKaHue
BOJIOPOJiAa YMEHBIIIWIOCHh B CIydae 3aOUTyit-

CKOTO yIJsl B 1.7 pa3 U yBeJIMYMIJIOCH B CIIydae
XauguHckoro yriag B 1.05 pasa. Conepsxanue
Cepbl YMEHBIIWIOCh B 3a0UTYHCKOM YrIJjie B
1.94 pasa u yBenmmuwmwioch B 1.11 pa3 B Xan-
ITUHCKOM YTJIe.

Ta6nuya 2. Pe3y1pTaThl 371EMEHTHOTO
aHaJIM3a )KMIKHUX IPOTYKTOB HCXOTHBIX M
IeCTPYKTHPOBAaHHBIX YTJIeil ¥ UX 9KCTPAKTOB
Table 2. Results of elemental analysis of initial
and degraded coals liquid products and their
extracts

CogepxaHue anemMeHToB, %

AnemeHTbI| 3abMTYIUCKNIA yronb | XaHAWHCKWUIA Yronb

K| W |32 | 91| K| W |32 31

C 60.4|71.5]725|61.8|47.0|162.6]|58.5|47.7
H 4.30(2.53]2.73]3.30|1.92|2.01|2.70|3.80

S 478|246 — | — [1.39155| — | —

Bce mpomykTsl 00603Ha4YEHBI CIIEYIOIIUM
obpasom:

K — xupgxu#i OpomyKT TepMOOECTPYKTH-
POBaHHOTO YTJIS;

N — >sxupkuil IpogyKT UCXOTHONU Hp06bl;

D1 — 3KCTPAKT TBEPAOTO OCTATKA TEPMOJE-
CTPYKTUPOBAHHOTO YIJIS;

D2 — IKCTpaKT TBEPAOTO OCTaTKa MCXO[-
HOM MPOOBI.

B cBsi3u ¢ TeM, 4TO TEPMOpPACTBOPEHUE
IIPOBOAMIN B PacTBOpe Macia, CTEelEeHb IIpe-
BpallleHUs YIJIA 110 KOJIUYECTBY JKUAKUAX IIPO-
IOYKTOB pacCYUTBIBATL HEKOPPEKTHO. Pacuer
CTeleHN KOHBEPCHUU NPOBONWIN IO 30JIbHO-
CTH TBEpJIOTO OCTaTKa. B pesyibprare OBLIO
YCTaHOBJIEHO, YTO BBIXOJ JKUAKHUX IIPOJYKTOB
TEPMOPACTBOPEHUA U BBIXOL  CIHUPTO-
6€H30JIbHBIX 9KCTPAKTOB B XaHAMHCKOM YTJe
BBIIIIe, 9eM B 3a0UTYHCKOM, B TO BpeMs Kak
CTeleHb KOHBEPCHM XaHAWHCKOTO YTIJIA BbI-
e, 4yeM 3a0UTYHCKOro IOYTH B JiBa pasa.
I'pynmoBo# cocTaB KUOKUX NPOOYKTOB A 9KC-
TPaKTOB OIIPEAEIISIIA METONOM CEJIEeKTHUBHOWU
aKcTpakiuu (tabi. 3).

[Tpu 1100BIX BHIaX TEPMUIECKOTO BO3JIEH-
CTBUSI Ha YIJIU 0OpasyloTCsl KUIKHE IPOIYK-
ThI, KOTOPbIE IPEACTABIISIFOT COOOM MTOJTUKOM-
IOHEHTHYIO CMe€Ch OPraHUYeCKUX COeNuHe-
HUM KHUCJIOrO, OCHOBHOIO U HEUTPAIBLHOIO
Xapaxrepa.

Hcxonmuble IPoOBI, @ TaKKe UX IKCTPAKTHI
collepKaT MeHblllee KOJIUYeCTBO TPYIIl Opra-
HUYeCKnXx coemmHeHni. OCHOBHOE UX CONEp-
JKaHUEe NPUXOOUTCA Ha HEUTPaJIbHYIO YacTh.
CrnenyeT OTMETUTb, 4YTO KOJMYECTBO BbIfe-
JICHHBIX COENWHEHWH B 3a0UTYICKOM YrIile
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BBIIIIE, YeM B XaHIUHCKOM. HanboJiblne Bbl-
XOMBl B JKUJIKUX MPOLYKTaX TEPMOPACTBOpe-
HUSI COCTABISIOT (DeHOITbI U achabTEeHBI.

Ta6ruya 3. TpynnoBoi cOCTaB KUTKAX
IPOAYKTOB HCXOTHBIX U TECTPYKTHPOBAaH-
HBIX YTJIeil M UX 9KCTPAKTOB
Table 3. Group composition of initial and

destructed coals liquid products
and their extracts

Ta6nuya 4. Pe3y1bTaThl aicOpOLIMOHHONM
KOJIOHOYHOM XpoMaTorpacpuu HeiTpaaIbHOMI
YaCTH MMPOAYKTOB TEPMOPACTBOPEHU
Table 4. Results of adsorption column
chromatography of the thermal dissolution

products neutral part

Bbixop antaroB,% He
Mpobbl | Mekca- | BeH- | Aueto- | aecopou-
HOBbIN |30MIbHbIA| HOBbIN | POBAHO

WcxoaHbIi NpoayKT

Mpynnbl | XaHOMHCKWIA yronb|  3abuTyWcKui
coeavHeHuI yronb

. K| 466 | 127 | 359 4.85
ac'l*(%“' Wl 125 | 49 18 80.8
yromy |21 179 | 391 [ 279 15.2

32 250 | 201 | 249 30.0

K W |92 K| W |3A|32

OcHoBanna  |3.10]0.44|1.27|2.16|4.00|3.73|6.10|0.39

Kucnotbl 3.80/0.09]7.16)0.60{8.00{0.84|3.90|2.06

deHonbl 9.42|0.03]4.80|6.60{16.3]|2.35/10.6{1.90

K| 8.80 9.00 78.5 3.72

f;fxﬁ Wl 112 5.2 514 785
y o1] 140 | 262 | 271 237
yronb

92| 115 15.6 3.65 69.2

Accpanbtenbl |10.1]0.94(6.20(2.40(4.44]|1.17|8.16|1.63

Cooboarsin 1, 61 57(16.7|9.94[1 1.6|2.21(4.40|7.80
yrnepog

FleirpanHas | gg 9)96.9|63.9|78.3|55.6(89.7|67.2[86.2
4acTb

OcTaTok CMOJBI, IIOCIe M3BJICYEHHS BCEX
BBIIICNICPEYNCICHHBIX TPYII, Ha3bIBAeTCS
HeHMTPaJbHBIM MacJIOM U IIPEACTaByIsieT co00i
CMeCh YIJIEBOJOPONOB U HEUTPAIBHBIX CO-
eMHEeHNI, UIsI pasfieJIeHUsI KOTOPBIX MCIOJIb-
3YIOT METOJ] aiCOPOIIMOHHOTO aHAIN3A.

B xagecrBe amcopOeHTa MOXeET OBITH HC-
[I0JIb30BaH AaKTUBHPOBAHHBIHM yTOJIb, CHJINKA-
resib, aTIOMOCHIMKAThl. Hamu mist pasmerne-
HUSI JIAaHHBIX OOBEKTOB MCCIEIOBAHUS HC-
II0JIb30BaH METOJ, aICOPOIMOHHON KUIKOCT-
HOM KOJIOHOYHOM xpomarorpacduu. Pasmere-
HUe IIPOBOAMJIM Ha KOJOHKAaX pasMepamu
500x16 MM c pe3epByapOM [JIsI PaCTBOPUTEJIA.
B kadectBe amcopOeHTa IPUMEHSUIM OKCHJ
amomuHns Al,03 (Mapku «Jisi Xpomarorpa-
¢un, weitrpanbublit»). [IpenBaputeabHO Bce
PAacTBOPUTEIM OYUCTWIIA U BBICYIIHIN Oe3-
BOJIHBIM CyJb(paToOM HaTpus. DIIOUPOBAHHE
BeJIM TIOCJIeOBATEIbHO, CHaYala H-TeKCAHOM
(remmeparypa kut. 68.74 °C) mo 100 mi, Ko-
TOPBII SJIOMPYeT IpeXae Bcero mapaduHoO-
HadTeHOBYIO dYacTh. 3ateM Oensosiom (100
MJI) J1eCOpOMpPOBAIN apOMAaTUYECKUE COeMIH-
HeHUs1 U aneToHoM (100 M) — rerepoaToM-
HyI0 4YacTh. [Tociie ynaneHus 3JII0€HTOB rpa-
BUMETPUYECKHM METOJIOM OIIPENeJIMIN CO-
Iiep’KaHHe IeKCAHOBOTO, OEH30JILHOTO M alle-
TOHOBOTO 3JTI0aTOB. Pe3yIbTaThl KOJIOHOYHOM
aIcCOpOIIMOHHON XpoMaTorpaduu MpUBEIeHbI
B Tabnuie 4

3 Tabaunbl 4 BUOHO, YTO OCHOBHAS 9acTh
13 IPOJyKTOB TEPMOPACTBOPEHUS JJIIOUPYETCsI
TeKCaHOM U alleTOHOM, U3 HeHTPaJbHON YacTH
HCXOIHBIX (XOJOCTBIX) IPOO — IeKCaHOM, W3
9KCTpakToB — 6eH3osmoM. He mecopbuposanoch
B CJIy4ae MCXOAHBIX Ipo6 mo 80 % HeiTpaib-
HOH 4YacTH, U3 IPOLYKTOB T€PMOPACTBOPEHUS
— 110 4 %, U3 3KCTpakToB — 10 34 %.

IIponmyKTBl TepMOPAcTBOPEHUSI U 3KCTPAK-
ThI XaHJUHCKOTO M 3aOUTYICKOTO YIJIeN HC-
ciemoBanin MeTonoM crekrpoMerpun SIMP TH.
Coextper JIMP perucrpupoBaiu B HMITYJIbC-
HOM pexume Ha crekrpomerpe "Varian-500" ¢
UCIIOIb30BAHNEM KBaJpaTyPHOTO [ETeKTHPO-
BaHus. s perucrpanum crektpos SIMP 'H
HCIOJIB30BAJIA PACTBOPUTENb — YeTBIPEXXJIO-
puctsit yriaepon (CCly). Pactipenenenue ato-
MOB BOJIOPOZIa IIO CTPYKTYPHBIM (bparMeHTam
OIIpefe/sUIM IIyTeM WHTETPUPOBAHUS CIIeK-
TpoB. OTHeCeHHe XMMUYECKUX CABUIOB IIPO-
BOJWIN B COOTBETCTBUU C [4], pe3ynbTaThl
CIIeKTPaJIbHOTO aHAIN3a B Tabue 5.

Ta6nuya 5. Pe3y1pTaThl CHEKTPOCKOMUU
SMP 'H IpoayKTOB TepMUIECKOTO
pacTBOpeHUs
Table 5. Results of "TH NMR spectroscopy
of thermal dissolution products

Copepxanue hparmeHToB, % macc.

n
podkl Ha | He | Hy |Hoan| Hon | Hap
XK | 564312302504 158]26.4
3aburyitckni| W | 5.72 | 28.3 | 33.3 | 4.21| 1.83 | 26.7

yronb 92 | 7441552203 |4.47|3.02 | 9.65
901 16.20]35.8[295]|7.90[3.20|174

XK 17.12]405(25.6(525(1.24|20.1
XaHguHekmn| W | 8.01 | 46.6 | 23.7 | 3.71 | 1.38 | 16.6

yronb 91 |7.31|352(29.3|5.25|153|214
92 |10.2|37.1|29.1|3.59|2.46|17.5
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Ananus upoBommaM Ha Xpomartorpade
"XpoMm-5", ¢ mIaMeHHO-UOHU3AIIMOHHBIM ie-
TEKTOPOM, B pPEKHMe JUHEMHOTO IMPOrpaM-
MHUPOBAaHUSI TEMIEPATypbl. YCIOBUS XpOMa-
TorpaPMpoOBaHUS: MNJIUHA KOJOHKH 3.7 M,
AraMeTp 3 MM, Ta3-HOCUTENh — TeJTUI.

Omnpenerenne cocraBa mapa¢duHOB, IO-
Jy4eHHBIX W3 MPOAYKTOB TEPMHYECKOTO
pacrBopenus, metogom I'KX

Nnentudukanuio H-aJIKaHOB TPOBOIIIIN,
npumensist "cBunerenu” Co-Cy M € MCIIOIB3O-
BaHMeM TpaduKa JUHENHON 3aBUCUMOCTH
9HCTa AaTOMOB YTJIepO/ia OT BPEMEHU YIePKu-
BaHUs1. KoJM4eCcTBEHHBI pacyer KOMITOHEH-

TOB MPOBOJWIN IO IUIOIIANSIM ITUKOB METO-
IOM HOPMUPOBKHU. Pe3ynpTaTsl olpeneneHni
OOHapy)XKeHHBIX H-aJIKaHOB IIPUBEICHBI B
Tabiunie 6.

O6Hapy>keHHbIe MapauHBI U30- CTPOe-
HUsS U HaTeHbI He NpUBENEHBI B TabIUIlE,
OHU COCTaBWIM B CIydae XaHIUHCKOTO YTJIS
1o 21 % B reKcaHOBOM 3JII0ATe TEPMOPACTBO-
peHus u 10 25 % B 3KCTpakTax, A0 16 % B uc-
XOIHBIX MMP0o6ax U UX 9KCTPAKTaX; B 3a0UTy-
CKOM T'e€KCAHOBOM 3JII0aTe TEPMOPACTBOPEHUSI
1o 22 %, B ero akcTpakre 10 5 %, B UCXOJHBIX
npo6ax — 10 9.5 %.

Ta6nauya 6. Cocras napaduHOB, BbIAeIeHHBIX alcOPOIHMOHHOI XpomaTorpadueit
M3 HENTPAJIbHOM YaCTH MPOAYKTOB TEPMOPACTBOPEHUA
Table 6. Paraffins composition isolated by adsorption chromatography from the neutral part
of the thermal dissolution products

Yucno CopepxaHnue, % macc.
Car. 3abuTyiickui yronb XaHANHCKWIA yronb

X n AN 32 X u 1 32
10 Ore. 2.79 oTC. 6.87 040 | 129 1.37 1.38
11 1.20 5.96 oTC. 1.89 145 | 493 4,07 4.16
12 2.28 5.54 oTC. 381 185 | 7.67 6.37 5.30
13 oTc. 6.42 0.78 5.38 312 | 824 8.58 6.34
14 1.29 10.51 1.06 6.39 317 | 8.99 17.1 1.06
15 2.02 4.93 3.32 6.39 441 | 125 8.57 8.45
16 3.06 1.24 2.87 0.69 271 | 7.02 8.44 6.79
17 3.73 1.37 3.55 8.76 287 | 742 6.54 6.66
18 2.74 9.12 454 '7.23 011 | 6.85 478 6.92
19 0.21 5.93 5.96 7.19 015 | 5.36 3.62 5.00
20 2.24 5.30 6.98 7.23 013 | 3.9 2.60 3.38
21 1.17 5.00 1.28 6.99 238 | 3.01 2.03 1.92
22 441 6.56 7.13 017 | 2.44 1.22 1.13
23 3.93 0.85 5.46 243 | 195
24 3.14 4.96 4.66 132 | 1.76
25 2.89 4.61 447 1.06
26 104 3.30 0.81
27 0.87 2.50 0.36
28 0.71 031

Pe3ynbTaThl M HX 00CYy>KIeHUe

Yrosb ¥ MPOAYKTHI €ro mepepaboTKH MO-
I'yT pacCMaTPUBATHbCA KaK ChbIpbe [IJIs IIPO-
MBIIIJIEHHOCTH OPTaHUYECKOrOo CHUHTEe3a, a
IIPOAYKTHI TAKUX IPOIIECCOB KaK KOKCOBaHUE
1 IOJTYKOKCOBAaHHE HAXOIAT INMPOKOE IIPU-
MeHEHHE B XUMHUYECKOW IIPOMBIILIEHHOCTH.
TepMudeckoe pacTBOpeHHE OTHOCUTCA K ITPO-
ImeccaM TEPMHUYECKOM MTeCTPYKIUM YIJIed u
MOJKET CIIYKATDH B Ka4eCTBE MCTOYHHKA Opra-
HUYECKUX COCTUHEHUM.

B omimume oT 1mpoIeccoB KOKCOBaHUS U
IIOJIyKOKCOBaHUSA TEPMOPACTBOPEHIE SIBJISETCS
9KOHOMUYECKH 00Jjiee BBITOIHBIM IIPOIECCOM,
T. K. He TpeOyeT JOPOTrOCTOSIIe allnaparyphl,
a B 1IepepaboOTKy MOTYT OBITh BOBJIEUEHBI HU3-

KOCOPTHBIE YIJIM, IPUMEHEHNE KOTOPBIX IJIS
BBIIIE€YKa3aHHBIX IIPOIIECCOB He IIPeCTaBIsgeT-
c4 BO3MOXXHBIM. B psane ciydaes mporecc Tep-
MOPAaCTBOPEHUS MOYKET pacCMaTpUBAaTbCA Kak
IIOJrOTOBKAa BBICOKOMOJIEKYJIAPHOTO CBIPbSl K
IIOJIYYEHUIO MPOJAYKTOB, U3 KOTOPBIX B Jajlb-
HEHIIeM MOYKHO BBIIEJUTDH sl LIEHHBIX XH-
MUYECKUX COEIUHEHUN, TaKUX KaK (DeHOIIBI,
apoOMaTHUYECKHE YTJIEBOJOPOIbI, T€TEPOI[UKIN-
4JecKre coequHeHHs u T.JA. Hamu nposeneHo
TepMUYecKoe pacTBOpeHHe Oyporo XaHIWH-
CKOTO M KaMeHHOTO 3abOUTYICKOTO YIJIEH, CO-
JeprKaIUX Pa3INnIHOE KOJIMIECTBO CEPHI.
HccnenoBanHble YIVIM 3aMETHO OTJINYAIOT-
Cs 10 JaHHBIM TEXHUYECKOIO U JJIEMEHTHOTO
aHaJIM30B: 3a0UTYICKHIT yTOJIb XapaKTepusy-
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€TCs1 BBICOKMM COJIep>KaHUEM Cephl, IIPefICTaB-
JICHHOHM OPraHMYeCKOW, TOTHa Kak XaHJuH-
CKHI — HU3KHUM COJIep)KaHUEeM Cepbl, B OCHOB-
HOM MHHEPAJTBHON U BBICOKMM BBIXOJOM Y-
MUHOBBIX KHCIOT. McX0ns1 U3 XapaKTepUCTHK
UCXOIHBIX YIJIeH, BKJIIOYAs UX IPOUCXOXKIe-
HUe, MOJKHO OOBSICHUTH JaJIbHEHIINe H3Me-
HEHMsI UX CTPYKTYpPBI B IIpoliecce TepMmopac-
TBOPCHMSL.

[Ipy  TepMOpacTBOpeHMH  IIPOUCXOAAT
IIPOIECCH], TTONOOHbIE I'HIPOTreHI3alMOHHBIM
— obyaropa’kxuBaHue BOOPOJIOM HAapsly C
peakiusMu TepMHuueckoi pectpykuuu. [lo
JaHHBIM O9JIEMEHTHOTO aHaJIHM3a BHUIHO, YTO
COfiep)KaHMe Cepbl M BOIOpoma B 3abUTyit-
CKOM yIJIe YMEHBIIIHJIOCh, TOrJa Kak B XaH-
IUHCKOM HAo00poT yBeIm4mnaocb. OTHOCHU-
TeJIbHasI JIETKOCTh PAa3JI0’KEeHHsI OPTaHIMIECKOM
cepsl B 3a0UTYICKOM yTJIe IIPU TePMOPACTBO-
PEHUHN YKasbIBaeT Ha €e BTOPHYHOE IIPOWC-
XOKJeHNUe, T. e. cepa 0OpasoBaach IOJ Hei-
CTBHEM pa3JINYHBIX (PAKTOPOB B IIpoIecce
3aXOpOHeHUs TOP(SHUKOB U IIPU JUAreHese
[1]. ITox meficTBUeM cepoBOAOPONA KUCIOPOT
B THIPOKCUIBHBIX, (DYPAaHOBBIX M MAPYTHUX
CTPYKTYPHBIX €IUHUIIAX MaKPOMOJIEKYJI yTIJIs
MOT IIOCTEIIEHHO 3aMeIaThCsl cepoil ¢ obpa-
30BaHHEM YCTOMYUBBIX CEPHBIX IPYIIL. MoX-
HO CYUTATh YCTAHOBJICHHBIMHU CEPHHCTHIE
TPYNIIPOBKH:  THOJIOBBIE, OpTaHHYECKUE
CynbpUABl Pa3IMYHBIX THIIOB, THUCYIbMUI-
Hble, THOHHBIe, OUC THOd(UpPHBIE, THODEH-
Hble, THO(aHHbIe, "MOCTUKOBbIE". AKTHBHbBIE
TPYIIIBI HAXOISTCS B THUAPOAPOMATHIECKOM
YacTH YroJIbHOHM Mosekyubl [11]. O6sr4HO
opraHuyeckas cepa yneryausaercs no 500 °C,
10 HEKOTOPBIM [aHHBIM OpraHUYecKas cepa
Ha4YuHaeT pasjararbcsa npu 350-450 °C ¢ 4ga-
CTHYHBIM 0Opa3oBaHHEM cepoBojopona [6],
KOJINYECTBO KOTOPOTO BO3PACTAET C yBeJIMde-
HHUEM TEMIIEpPATyphbl, IPU 3TOM OKOIO 45 %
[IEPeXOIUT B CEPOBOJOPOM — ITUM OOBSICHS-
eTCsl ¥ YMeHbIIIeHHe BOTOPO/ia.

Cepa XaHOMHCKOTO YIJIS IIPEACTaBieHa B
BUzie CynbdaTHON M MUPUTHOM, KOTOpasi IpH
TEePMOJECTPYKIIMH He IIePEeXOJUT B JIeTydee
COCTOSIHUE, TaK KaK SIBJISIETCS MEHee ITOJIBHIK-
HOM, 3TUM OOBSICHSETCSI YBEJIMYEHUE COJep-
JKaHUsI cepbl. YTO KacaeTcst BOJOPOIa, TO yBe-
JIMYEHHe ero COJep)KaHUsI TOBOPUT O IIPOIiec-
cax rugpoobimaropakuBanus. [Ipu TepmMoo6-
paboTKe B3aMMHO COYETAIOTCSI IPOLECCHI,
CBOMCTBEHHbIE MWHEDPAJIbPHOM U OpTraHudYe-
CKOU cepe, a TaKKe PeaKIMH B3aUMOJEeUCTBH
IPOAYKTOB PA3JIOXKEHUsI CEPHUCTBIX COETHHE-
HU C BEIeCTBOM yIJIs [7].

B nponykrax TepMOpacTBOpEHHs UCCIIEN0-
BaHHBIX YIJIeH 10 JAHHBIM 3JIEMEHTHOTO aHa-

Ju3a HAOJNIONAeTCsl YBEJIWYCHUE COJepIKaHUs
yIJIepojia B IIPOIecce TePMOPACTBOPEHHSL. DTO
MOJKHO OOBSICHUTD TeM, ITO 0Opa3oBaBIIILECs
IPU JEeCTPYKIUH MaKPOMOJICKYJ paIuKajbl
MOT'YT BCTYIIaTh B PasHOOOpasHbIe PeaKIIMH.
MO>KHO HIPEAINOJIOKUTh peakuu (110 aHaio-
TMH C XUMHU3MOM CBOOOIHOPAIUKAIBHBIX pe-
aKIUII OpPTaHUYECKUX BeIeCTB) peKOMOWHA-
IIUY, TUCIPONOPLIUOHUPOBAHMS, IIPHUCOEIU-
HEHUsI K apOMAaTUYeCKUM CTPYKTypaM, a Tak-
JKe peaKkIMH IIPOOJDKEHMS LIelH IIPU OTpPbIBe
aToMa BOJOpPOZA IJIM HEKOTOPOTO pajmKaya
oT zgpyroi mMakpomosekyinsl [3]. Ecim peax-
U peKOMOMHAIMKM IPUBOAAT K oOpasoBa-
HUIO CBSI3U, IPOYHOCTb KOTOPOJ BBIIIIE paHee
PasOpBaHHOM, TO MPOUCXOJUT CTPYKTYPHUPO-
BaHMe, 3aTPyIHSIIOLIee IIPOLECC OXKIDKEHHS,
IUCIIPONIOPIIMOHUPOBAHNE U NIPHCOETUHEHNE
MaKpOPagUKaIOB TakKe BEAYT K YTsDKEICHUIO
IIPOAYKTOB FJIM 3aKOKCOBBIBaHHMIO. Bce aTH
peaKIny HeKelaTelbHbI [5].

B XaHouHCKOM YyIJle colepKaHue yriiepona
YBEJIUYMIOCh Ooiibllle, 4eM B 3aOUTYUCKOM,
T. K. KaMeHHbIE YIJIX XapaKTepU3YIOTCS IIO-
BBIIIIEHHOI apoMaTudHOCThI0 OMY, a cBsi3b
C-C mpouHee B apOMAaTHYeCKMX U HEHAChI-
IIIEHHBIX CTPYKTYpax, 9eM y aaudaTuIecKux,
KOTOpPBI€ CBOMCTBEHHBI XaHIUMHCKOMY YTJIIO.

[To pesynbraTaM TepMOpacTBOpeHMs XaH-
JIMHCKUI YTOJIb [Ieperriesl B )KUKAe TIPOIYKTHI
Ha 8 % Oosblire, 9eM 3aOUTYIICKUIA YTOJIb, XO-
TSI CTEIIeHb KOHBEPCHU €ro 3HAYUTEIbHO HU-
JKe, YTO IIOATBEP)KAAET BBIIICU3IIOKEHHbIE
BBICKa3bIBaHUSI O MeHbIIeN npovynoctu C-
ScBsizeit B 3a6UTYHCKOM Yyrie, 0Opa3oOBaHHUH
HU3KO MOJIeKyJsipHbIX coennberuit (HMC) u
Iepexojie HEKOTOPBIX M3 HHUX B JIeTydee CO-
CTOSIHUE.

Pe3ynpTaThl MCCIENOBAHUS JKAAKUX IIPO-
IIYKTOB U 9KCTPAKTOB IIOKAa3aJIH, ITO B UX CO-
CTaB BXOMSAT (PEHOJIBI, KHCIOTHI, OCHOBAHUS,
acanpTeHbl M HeHTpadbHas JacThb. JKupkwuit
IPOAYKT MCXOTHBIX (XOJOCTBIX) HPOO, Cymst
10 BBIXOMY JKUJIKHAX U TBEPIBIX HPOLYKTOB,
OCTAJICA TPAKTHUYECKH HEU3MEHEHHBIM IIO
CBOEMY COCTaBy (copepxaHue PeHOIOB OKOJIO
30 %). Ho mo pesynpTaTtaM rpymnioBOro aHa-
Ju3a — MCXOomHas mpoba ropasmo OenmHee IO
CPaBHEHMIO C OKCTPAKTAMU U JKUAKHUM IIPO-
IYKTOM TepPMOPACTBOPEHHsI KaK I10 COIeprKa-
HUIO (PEHOJIOB, TAK U IO COIEP’KAHUIO OCHO-
BaHUU, KUCIOT, acanbreHoB. CienoBaTesb-
HO, MO>KHO TOBOPUTH O IIPOU3OIIEIIINX PO~
Ieccax agcopOIUy IpU CMEIIeHUW YIS C
pacrBopuresieM. Hambosiee MHOro4nciIeHHYIO
TPYIITy COCTaBJISIIOT HEWUTpPaJbHbIE COCTHHE-
HUSI, K KOTOPBIM OTHOCSTCSI YIJIEBOLOPO/IBI
Pa3INIHOTO CTPOEHUs, COCNUHEHUS CEPhl U
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a30Ta, HeUTpaJibHble KUCIOPOJHBbIE COeNUHe-
HUS U HeKoTopble apyrue. IToBrimenHoe co-
lepsKaHre HeUTPaJbHON 4YacTU B HCXOIHBIX
mpobax MOXKHO OOBSICHUTH IEPEXOIOM B Hee
MIepeYNCICHHBIX COeNUHEHUH TakKe 3a CUeT
mporeccoB amcopbumm. s MccaenoBaHHS
HEUTPAJIbHBIX Macel HCIOIb30BAIN KOJIO-
HOYHYIO aficCOPOLIMOHHYIO XpoMaTorpaduro.
OTOT MeTOo[, SBJISeTCS CTaHAAPTHBIM IIPU Xa-
PaKTepUCTUKE Psifia IPOMBIIIIEHHBIX IPO-
IYKTOB, Hampumep HedTenpopyKkToB. bbu1o
YCTAQaHOBJIEHO, YTO B pacdeTe Ha HCXOIHBIN
cyOCTpaT OCHOBHAsi Macca HEUTPAIbHBIX CO-
eIUHEHUI OSJIIONPYeTCS TeKCAHOM M aIleTO-
HOM, IIPU 9TOM BBIXOJI 9TUX 3JII0ATOB U3 IIPO-
IYKTOB TE€PMOPAcTBOPEHUs BBbIIIe, 4YeM U3
JKUJIKAX MPOAYKTOB MUCXOMHBIX 1po6. O mpu-
CYTCTBHH B IPOAYKTaX TEPMOPACTBOPEHHUS
oMU YHKIMOHAIBHBIX COEIUHEHUN CBUIE-
TeJIbCTBYeT HaJIM4due HeoecoOpOUpPOBaHHBIX
KOMITOHEHTOB. J[OBOJIBHO BBICOKHE Pe3ysIbTa-
Thl TPYNIIOBOIO QaHAJIM3a, IOJIy4eHHBbIe IS
KUJIKAX TIPOAYKTOB  CIIUPTO-OEH30JIBHBIX
9KCTPAKTOB, ToBOpsAT 00 9¢deKTuBHOCTH
IIpoIIecca SKCTPaKIUN.

Haub6osee 1jeHHBIM NIPOAYKTOM TepMHUe-
CKOTO PacTBOPEHUSI MOXKHO CUUTATh (hEHOJIHI,
KOTOpble HAaXOJAT INHPOKOEe XWMHIECKOe
IpPUMEHEHHe U SIBJISIOTCS NePUIIUTHBIM ChI-
preM. CopeprxaHue (eHOJIOB B XKUIKUX IIPO-
IyKTax BBIIIe, YeM B 9KCTpakTax. Bce BbIne-
JeHHble (deHOJbl ObUINM HCCIeNOBaHbl Ooiee
OeTaJIbHO METOJOM TOHKOCJIOMHON XpOMAaTo-
rpaduM U YCTaHOBJICHO, YTO B HX COCTaBe
IPUCYTCTBYIOT KaK ONHOAaTOMHBIE, TaK W
nByxaToMHble ¢deHonbl. Hanmndme B cocrase
IPOAYKTOB TepMopacTBopeHus no 10-20 %
(peHOIIOB TIO3BOJISIET PEKOMEHJOBATh UX K HC-
IIOJIb30BAHUIO B JAJIILHEUIIIEM JJISI IIPOMBIIII-
JICHHOTO OPTaHUYeCKOTO CHHTE3a.

Pesynbrater IMP 'H cnekrpockonuu cBu-
JEeTEIbCTBYIOT O BBICOKOM CTEIEHH apoma-
TUYHOCTH SKUIKUX IIPOAYKTOB U 9KCTPAKTOB,
IpUYeM MPOIYKTBI TepMOpacTBOpeHus 3abu-
TYUCKOTO YIJISI HOCAT OoJiee apOMaTU4eCKH
XapakTep, KaK 1 MCXOITHBIN YT OIb.

Conepsxanmne Hp mo 40 % roBopur o Hanmu-
quu OOJIBIIIOrO KOJIMYeCTBA aTudaTUIeCKux
I[eII0YeK, KOTOpbIe COeOUHSIOT pa3IudHbIe
CTpyKTypHBIe (pparmenTsl. Huskoe copeprka-
Hue H,, moaTBepskmaer mpeobiafgaHue HaChI-
IeHHBIX TpynnupoBok. Copepxanue Hoanw
HEeBEJINKO, HO 3aMEeTHO ITOBBIIIAETCS B JKUJ-
KHX IPOAYKTaX TEPMOPACTBOPEHUS IO CPaB-
HEHUIO C SKUIKUMM TPOAYKTAMHU XOJOCTBIX
po6.

Takum 06pas3oM, HCCIeNOBaB IIPOMYKTHI
TEPMOPACTBOPEHUsI M 3HAasl XapaKTePUCTUKY

HCXOTHBIX YIJIeH, cjefyeT OTMETHUTh 3Hadd-
TeJIbHbIe M3MEHEHHSI CBOWCTB U CTPYKTYPHI,
IIPOM3OLIEAIINX B IIpoIjecce TepMOpacTBOpe-
Hys. XaHIUHCKUN YTOJIb PAacTBOPUIICS He-
CKOJIBKO Jtydirre 3abuTyiickoro Oraromaps
6oJiee HU3KOW CTENeHM yTIeUKAINK, MeHee
apOMATU3UPOBAHHOMY XapaKTepy, COOTBET-
CTBEHHO HAJIWYHIO OOJIBIIIOTO YMCJIa HEIPOd-
HBIX CBs3el, Takux kak C-O, C- S, C-N u gp.
[Tpennomnaraercs, 4to 60see rIyOGOKOMY pac-
TBOPEHUIO IIPEISATCTBOBAJa MUHepaJbHas
9acTh YIJIS, cofepyKalasics B XaHIUHCKOM
yriie B Buje nuputa. Hecmotpst Ha 6ostee BbI-
COKYIO CTelleHb MeTaMOp(du3Ma, BBIXOJ KU -
KHX IPOOYKTOB 3a0UTYHCKOTO YIJIS JOCTa-
TOYHO BBICOK, IYTO OOBSICHIETCS COJlepKaHIEeM
B WX OPTaHUYECKOM Macce Ha(pTEHOBBIX H
TUAPOAPOMATUIECKUX LIHUKJIOB B €IHMHOH CO-
OpsDKEHHOW WJIM  IIOJIMKOHIEHCUPOBaHHOMI
CHCTeMe, KOTOpbIe CO3MAIOT yCJIOBUs, Oyaro-
MIPUATCTBYIOIIHE BHYTPUMOJIEKYJISIPHOMY
IIEPeHOCY W Ilepepaclipefie/IeHUI0 BOLOPOLa;
METWIEHOBBIE PaIMKaJIbI, 00pa3yoIIecs Py
paspbIBe IOIEPEIHBIX CBSI30K KaMEHHOTO YI-
JIsI, MOTYT CJIY>KATb MHUIIHATOPAMU IIeTIel.

C nomorpio [DKX 6putnt unentTudUIApO-
BaHbl AJIKaHbl B OCHOBHOM HOPMAJIBHOTO
crpoenust oT Cio 10 Cas, B JKUAKHAX MPOAYKTAX
TEePMOPACTBOPEHUsI OOHAPY)KEHBI TaKXKe ajl-
KaHbI M30-CTPOeHMS U Ha(pTEeHBI, CONePKaHU-
eM 1o 25%. CopjepskaHue YIJIEBOJOPO/IOB
HOPMAJIBHOTO CTPOEHHS B IPOAYKTaX TEPMO-
pacTBopeHns XaHAMHCKOTO YTJISl BBIIIE, YeM
3a6UTYICKOro, 9TO TOBOPHUT O B3aUMOCBS3H
crernieHn Meramopdusma u IIyOUHBI pPacTBO-
peHus yIisl.

[To pesynpTaTaM MOJIEKYJISIPHO-MacCOBOTO
pacrpeneseHusl JKUAKUE MPOAYKTBI TEpPMO-
pacTBopeHns 3a0UTYHUCKOTO YIJIS COMeprKaT
H-QJIKaHBI C YACIOM YIJIePOJHBIX aTOMOB OT
Ci3 1o Ca3 ¢ makcumymoM B obmactu Cis—Cao,
KpuBass MOJIeKyIsIpHO-MaccOBOTO pacIpefe-
neansi (MMP) ankaHOB TepMOECTPYKTHPO-
BAaHHOTO 3a0UTYICKOTO YIJISI Pe3KO OTIHYAeT-
cs ot kpuBoit MMP ncxonHO# po6BI U CBU-
neTenbCcTBYeT 06 adpdexkTuBHOCTH mpoliecca
tepmopactBopeHus. Kpusas MMP ucxonnoit
U TepMOAECTPYKTUPOBAHHBIX INpPOO OTIMYa-
10oTcst B obact oT Cio M BBIIIIE, YTO CBHUJIE-
TeIbCTBYeET 0 AecTpykuuu OMY. MakcuMyMbl
HabmogaoTcst B o6mactu Cy 1 Co.

CpaBHuBast kpuBble MMP H-ankaHOB B
9KCTPAKTaX, CJIeflyeT OTMETUTh Pe3Koe Pas3yin-
qpe KPHUBBIX IPOO HCXOMHOTO U TepMOJe-
CTPYKTHpOBaHHOTO 3aburyiickoro yris. Ha
AuarpaMMme BHIHO, 9YTO MaKCUMyM 3aOuTyii-
CKOM MCXOJHOU IPOOBI COOTBETCTBYET MHIHH-
Mymy XauguHckoy. Haumnas ¢ Cis quarpam-
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Ma MMP wucxomupix 1mpo6 3abUTYHCKOTO H
XaHAMHCKOTO YTJIei UMeeT HanMeHbIIlee pas-
JU4He, OTINYAIOTCS TOJIbKO B obmactu Cio—
Ci3 u Cy—Cys. DTO CBUAETENBCTBYET O TOM,
9YTO HAaMOOJIBIINI BKJIA] B UCXOIHBIX IPOo6ax
BHOCHT WCIIOJIb3YeMbII HaMH PacTBOPHUTEID
(KyOOBBIIT OCTATOK CPETHEro Macia).

MaxkcuManpHOe CcofepKaHue H-aJTKaHOBB
SKCTPAKTaX u3MeHsercs ot 3,8 no 9 %; B »xup-
KUX IIPOAYKTax — oT 5 1o 12,5 %.

Kpome TOr0, B 3KCTpaKTax U KUIKUX IIPO-
IYKTaX TePMOPACTBOpPeHHs] 3aOUTYHCKOTO
YIJIsL METOAOM TOHKOCIOMHOM XpoMarorpa-
¢un (TCX) obHapy’keHO HPUCYTCTBHE apo-
MaTHYEeCKUX KOHJEHCHPOBAHHBIX YIJIEBOJO-
POIOB € YUCIIOM KoJIel OT 2 u 6oJiee, 9TO CBU-
IeTeILCTBYET O OOJIbIIIEN CTEeIIeH! apOMaTHd-
Hoct OMY aToro yris.
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TakCOHOMUYECKUI1 0630P CKAaAbHO-OCbINHOM
pacTUTEAbHOCTU AKYLLIMHCKOro paoHa AarectaHa
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PE3IOME. LieAblo MccaepOBaHWUS ABASIETCA M3yYeHUe BMAOBOIO pasHO0bpasva CKaAbHO-OCHIMHbIX pacTe-
HUK, Npou3pacTalolMX Ha TEPPUTOPUN AKYLLMHCKOro parnoHa. Metoabl. OCHOBHOM METOA MCCAEAOBAHWUM —
MapLLIPYTHO-3KCNEAMUMOHHBIM cO cOHOPOM MOAEBOro Martepuana. MaTtepuan BbISIBAEH Ha TEPPUTOPUKM AKy-
LLIMHCKOrO paioHa B OKPecTHOCTAX CéA Manwuma, LLyxTbl, YAAyuapa, TaHTbl M NPOaHaAM3MPoBaH B AarectaH-
CKOM TOCYAQPCTBEHHOM MEAArorMyeckoM yHUBeEpcUTETe Ha Kadeape BUOAOTMM, SKOAOTUM U METOAUKKU Mpe-
nopaBaHuA. Peayabtathl. B uccreayemMom paioHe BbisBAEHO 154 BMAA COCYAMCTbIX PACTEHWW, KOTOPbIE NPU-
HaanexaT kK 36 cemeinctBam M 98 popam. Cpean CKaAbHO-OChIMHbIX BUAOB NPeobAaAatoT NOKPbITOCEMEHHbIE
pacTeHus, coctaBaatoLMe BOAbLLYIO YacTb BCeX BUAOB (92,9 %). BbiBoabl. [TpoBepéHHOE UCCAeAOBaAHME NO3-
BOAUAO BbIABUTb pa3H006paame BUAOBOIO COCTaBa CKaAbHO-OCbIMHOM PaCTUTEAbHOCTHU AKyLIJVIHCKOI'O pa17|0Ha.

KatoueBble caoBa: AarectaH, AKYLUMHCKUMM paloOH, CKaAbHO-OCbIMHAA PacTUTEAbHOCTb, BUAOBOW COCTaB,
JHAEMUYHbIE BUADI, CeMeVICTBO, poA, BUA.
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Taxonomic Review of Rock-Scree Vegetation
in the Akushinsky District of Dagestan
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ABSTRACT. The aim of the paper is to study the species diversity of rock-scree plants growing in the
Akushinsky District. Methods. The main method of research is route-expedition with the collection of field
material. The material was identified on the territory of the Akushinsky District in the vicinity of Gapshima,
Shukhty, Ulluchara, Tanty villages and analyzed at the Department of Biology, Ecology and Teaching Meth-
ods of Dagestan State Pedagogical University. Results. 154 species of vascular plants belonging to 36 fami-
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lies and 98 genera were identified in the study area. Angiosperms predominate among rock-scree species,
making up the majority of all species (92.9 %). Conclusions. The conducted studies revealed the diversity of
the species composition of the rock-scree vegetation in the Akushinsky District.

Keywords: Dagestan, Akushinsky District, Rock-Scree Vegetation, Species Composition, Endemic Spe-

cies, Family, Genus, Species.
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BBenmenue

B cocrase Jlarectana AKyIIUHCKUE PaiiOH
PacIIOIO>KeH IIOYTHU B CAMOM II€HTpe U UMeeT
(opmy winHa ¢ pacmmpenueM k cesepy [1].
OTHOCHTENIBHO HeOOJbIIas], HO YPe3BBIYANHO
CJIOKHAsg II0 CBOEMY CTPOEHHUIO TeppUTOPHUS
palioHa XapaKTepu3yeTcs B OCHOBHOM TeMH
)K€ 4epTaMU TeO0JOTMYeCKOro, reomMopgosio-
TMYEeCKOTO CTPOEHUsSI W, OTYACTH, JaHMIIad-
TaMH, KOTOpPble BBIPAaOOTAJINCh B IIpoIecce
IJIATEIBHOM M CIIOKHOM MCTOPUM Pa3BUTHS,
npucyiueir Bcemy [arecrany. Ho B TO ke
BpeMs, [T0JIOKeHne AKYIIMHCKOTO palioHa Ha
ceBepHOM cKiIoHe bompmoro Kaskasa, mop
3aIuTOM AHIMIICKOTO, borocckoro u IpyTHX
CeBEPHBIX U BOCTOYHBIX OTPOIOB IJIABHOTO
xpebTa, O0OyCIaBIMBaeT H30JIMPOBAHHOCTH
palioHa OT BIMSIHUS 3aIIaJHBIX BJIAKHBIX aT-
Moc(epHBIX Macc. YKazaHHas H30JIMPOBaH-
HOCTb YCIJIMBAETCS eIlle TeM, YTO B IIpefenax
CaMOTO pailoHa XpeOThl OKaMMIISIOT €ro
BHYTPEHHIOIO 9aCTh. DTO OOCTOSITENIBCTBO, a
TAKKe BJIMSIHUE KOHTHHEHTAJIBHBIX ITyCTBIH-
HbIX obOmacreir CpemHeit A3uu, MPUBOMAT K
CHIDKEHUIO YBJIOKHEHUSI U (POPMUPOBAHUIO
crienu@uIeckoro  IOYBEHHO-PACTUTEIBHOTO
IOKPOBa. B TakuX NpUPOTHO-KINMATUIECKAX
yCIOBUSAX OOJBIIION HHTEpeC IpPeICTaBIISIOT

CKaJIbHO-OCBIITHbIE (PUTOIIEHO3bI. BeTpedaroT-
CsI OHHU II0 BCEMY PailOHY, IO KPYTBIM CKJIO-
HaM U CKJIOHaM OTPOTOB XPeOTOB IOXKHBIX U
CeBEepPHBIX HAIIPABJICHUI U Ha Pa3INIHBIX BbI-
corax [1].

Marepuasibl 1 METOIbI HCCIEMOBAHMS

V3ydeHre CKaJIbHO-OCBIITHOM PAaCTUTENb-
HOCTH IIPOBENEHO MapIIPYTHO-
9KCIETUITMOHHBIM METOIOM CO COOPOM TIOJIe-
BOoro marepuaina [3]. MaTepuan BbIsIBJIEH, CO-
OpaH U omnpenenéH HA TePPUTOPUN AKYIIIHH-
CKOTO pafioHa B OKpecTHOCTsIX c&n [ammmma,
[MyxTel, Yurydapa, TaHTel U Oajee mpoaHa-
JU3UpOBaH Ha Kadenpe OUOIOTUHU, IKOIOTUU
U METONWKM TIperofiaBanus JlarecTaHCKOro
rOCYyJAPCTBEHHOTO ITeJarOrMYeCcKOro YHUBEpP-
CHTETa C UCTIOIH30BAHUEM COOTBETCTBYIOIIEH
JuTeparypsl [2; 4-13].

Llenpio MCCIeOBAHUN SIBIISIETCS U3yYeHIe
BUIOBOTO PasHOOOPA3Msi CKaJIbHO-OCBITHBIX
pacTeHui, MPOU3PACTAIOIINX HA TEPPUTOPHUH
AKYIIIMHCKOTO palioHa.

Pe3yibTaThl M MX 06CYKIEHIE

O6111ee KOMMIECTBO COOPAHHBIX M U3YUeH-
HBIX HaMH PaCTEHHIl CKaJIbHO-OCBITHBIX Pu-
TOIIEHO30B COCTaBJjIsgeT 154 Buaa, OTHOCSIITUX-
cst K 36 cemerictBam u 98 pomam (taba. 1).

Ta6auya 1. KomudecTBeHHOE COOTHOIIIEHHE PACTHTEIBHOCTH CKaJI
M OCBINell AKYIIMHCKOTO paiioHa
Table 1. Quantitative ratio of rock and scree vegetation in the Akushinsky Region

KonnyectBo
Ne Otgensl CeMencTB popoB BUAOB
B abc. yucnax | % | Babc.umcnax | % |Babc. ymcnax | %
1. |ManopoTHMKkoobpasHbie 2 55 6 6,1 8 5,2
(Pteridophyta, unu Polypodiophyta
2. |l'onocemeHHble (Pinophyta) 3 8,3 3 3,06 3 19
3. |MokpbiTocemeHHble (Magnoliophyta) 31 86,1 89 90,8 143 92,9
WUroro 36 100 98 100 154 100

Kak BumgHO wu3 Tabiaunsl 1, CKaJbHO-
OCBIIIHbIE PACTEHUs PAMOHA WCCIIEeMOBAHMS
IpeACTaBIeHbl  oTaesioM  Magnoliophyta:
86,1 % or 00IIero KOJMYecTBA CEMENCTB,
90,8 % — pomos u 92,9 % — BUIOB, U3 KOTOPBIX
npeoOIafaloT  MPENCTABUTENN  CEMEUCTB

Asteraceae (12,2%), satem Poaceae (8,1 %),
mamee Rosaceae (7,1 %), Lamiaceae (7,1 %)
(Tabit. 2). MeHbIlle BCEro BUIOB MAIIOPOTHU-
KooOpasHbix (8 BumoB, win 5,2 %) u rojoce-
MeHHbIX (3 Buga, uiau 1,9 %).
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Ta6nuya 2. KonmdyecTBeHHas1 IPeICTaBIeHHOCTh CEMENCTB BUIAMU U POTaAMHU
Table 2. Quantitative representation of families by species and genera

KomxugectBo
Ne CemeiicTBa ponos BHUI0B
B a0C. yncIax % B a0C. ynciIax %
1 | Asteracea — ClIOKHOIIBETHBIE 12 12,2 13 8,4
2 | Poaceae— 3makoBble 8 8,1 12 7,8
3 Rosaceae — Po3oiBeTHbIe 7 7,1 11 7,1
3 | Lamiaceae— I'ybo1iBeTHBIE 7 7,1 11 7,1
4 | Liliaceae — Jluneiiablie 4 4,08 11 7,1
5 | Caryophyllaceae — I'Bo3nuaHbIe 4 4,08 9 5,8
6 | Scrophulariaceae — HopuaHuKOBbIE 4 4,08 9 5,8
7 | Apiaceae— 30HTHUYHBIE 6 6,12 7 4,5
8 | Polypodiaceae — MHOTOHOXKOBBIE 6 6,12 7 4,5
9 Betulaceae — bepe3aoBeie 1 1,02 6 3,9
10 | Campanulaceae — KosoKoIbINKOBbIE 1 1,02 6 3,9
11 | Fabaceae — bo6oBbIe 5 5,1 5 3,2
12 | Brassicacaeae — KpecToBeTHBIE 5 5,1 5 3,2
13 | Crassulaceae — ToncrsiHKOBbIE 2 2,04 5 3,2
14 | Chenopodiaceae — MapeBbie 2 2,04 5 3,2
15 | Ranunculaceae — JIloTUKOBBIE 3 3,6 4 2,6
16 | Plantaginaceae — Ilogopo>XHUKOBbIE 1 1,02 4 2,6
17 | Gentinaceae— I'opedaBKOBbIE 1 1,02 3 1,9
18 | Geraniaceae — I'epaHeBbie 2 2,04 2 1,3
19 | Boraginaceae — bypadyHUKOBBIE 2 2,04 2 1,3
20 | Dipsacaceae — BopcssHKOBBIe 1 1,02 2 1,3
21 | Cupressaceae — Kunapucobble 1 1,02 1 0,65
22 | Pinaceae — CoCHOBbBIE 1 1,02 1 0,65
23 | Ephedraceae — Ddenposbie 1 1,02 1 0,65
24 | Berberidaceae — bap6apucosbie 1 1,02 1 0,65
25 | Celastraceae — BepeckiieToBbIe 1 1,02 1 0,65
26 | Valerianaceae — Banepmnanosbie 1 1,02 1 0,65
27 | Caprifoliaceae — YKumonocrubie 1 1,02 1 0,65
28 | Guttiferaceae — 3Bepo6oIiHbIe 1 1,02 1 0,65
29 | Saxifragaceae — KaMHeJIOMKOBbIe 1 1,02 1 0,65
30 | Polygalaceae — VcromoBbie 1 1,02 1 0,65
31 | Onagraceae — Kunpeiinble 1 1,02 1 0,65
32 | Custaceae — JlagaHHUKOBBIE 1 1,02 1 0,65
33 | Euphorbiaceae — Monouaitable 1 1,02 1 0,65
34 | Violaceae — ®uankoBbie 1 1,02 1 0,65
35 | Ophioglossaceae — Y>kOBHHKOBBIE 1 1,02 1 0,65
Htoro 98 100 154 100

PacTuTebHOCTD CKaJI M OCBIIEH AKYIIIUH-
CKOTO pailoHa CBOMM BHEIIHUM OOJUKOM U
cBoeoOpasueM (hIOPUCTUIECKOTO COCTaBa JIO
HEKOTOPOU CTENEeHU HAOMHHAET HArOpHO-
KCepOUTHYIO PaCTUTEIBHOCTDb, UMesI HEMAJIO
001X ¢ Hedl wiau OIM3KuX BUIOB U (HOpPM
pacrenuii. B To ske Bpemsi, B CBsI31 C 0COOEHHO-
CTAMU YCJIIOBUM JaHHBIX MeCcTOOOUTaHUI, OHA
XapaKTEepPU3YETCs U LEJIbIM PSIOM OTINIUNA.

BumoBoit cocraB ckaJbHO-OCBHIITHOM pacrtu-
TEJIbHOCTHA paliOHa MCCIENOBAHUSA IPENCTaB-
JIeH OTHEIbHBIMH, PACTYIIMMU Pa3OpOCaHHO

IEpHOBAHAMH, PaCTCHUSAMU-TIOAYIIKAMH, Ky~
crapHuKamu # T. . (tabm. 2). [lupokoe pac-
IIPOCTPAaHEHUE IOJYYMIU KaMHEJIOMKAa KUM-
BanbHast (Saxifraga cymbalaria L.), kpymka
crproukoBasi (Draba siliquosa Bieb.), MHOTrO-
YUCIIeHHbIe BU/IbI KOJIOKoIburKa (Campanula
andina  Rupr., C. daghestanica ~ Fom.,
C. sarmatica Ker., C. Ranunculoides L.,
C. biebersteiniana u 1p.), Ka4UM y3KOJIUCTHBIN
(Gypsophila tenuifolia Bieb.), Ka4uM U3SIITHBII
(G. elegans Bieb.), obpasyromiue Ha CKajax U
KaMHSIX MOIIHYI0 HOIYIIKOOOpas3HYyIO Jiep-
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HUHY; BaJlepuaHa jekapcrBeHHas (Valeriana
officinalis Boiss.), Bunel HOpuaHUKA (Scrophu-
laria variegate Bieb., S. ruprechtii), MmomonuIo
(Sempervivum caucasicum Rupr.), BUIbI OYUT-
Ka (Sedum sp.div.), HepenKO OOMIBHO pa3BH-
BAIOLIHeCs].

Ha BiaXHBIX CKaJlaX 4acTO BCTPEYAIOTCS
TUIUYHbIE Me30(UTHI U Jake TUTPOPUTSHI,
cpeny KOTOPBIX MAacCOBO BCTPEYAIOTCS pas-
JIMYHBIC BUMIBI ITAIIOPOTHUKOB, KaK HaIlpUMep,
MAIOPOTHUK MYKCKoit (Dryopteris filix mas
(L) Schot.), xocrener; BoaocoBunHbIn (Asple-
nium  trichomanes L.), KOCTeHell 3eJICHBII
(A. viride Huds.) n npyrue.

M3 CKaJIbHO-OCBITHBIX PAaCTeHUI OSHIIe-
MUYHBIMU SIBJISIIOTCS: KOJIOKOJIBYMK JarecTaH-
ckuit (Campanula daghestanica Fom.), koio-
konpunk aupuiickuit (C. andina Rupr.), xoio-
kospauK capmarckuit (C. sarmatica Ker.), cka-
6uo3a rymberckas (Scabiosa gumbetica Boiss.),
gabpen [lasuroBa (Thymus desiatovi Ronn.),
qabpery narecranckuit ( Th. dagestanicus Klok et
Shast.), 1abep menko3y6uarsiit (Satureja sub-
dentata Boiss.) u op.

3 KyCTapHMKOB U KyCTapHUYKOB, Pa3BU-
THE KOTOPBIX CBSI3aHO IIPEHMYILECTBEHHO CO
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BuaoBOM cocTaB 1 MOAOBOE COOTHOLLEHUE XY)XEAUL]
(Coleoptera, Carabidae) ArynbCKOro pamoHa AarecraHa
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PE3KOME. B ocHOBY HacTosLLEeN CTaTbl NOAOXEHbI Matepuanbl N0 CEMENCTBY XYXEAUL, NOAYYEHHbIE aB-
TOpaMu B XOA€ MCCAEAOBAHMI XECTKOKPbIAbIX B ATYyAbCKOM panoHe. B cTaTbe NPMBOAMTCA aHHOTUPOBAHHbIN
cnucok xyxeauw, (Carabidae) nccnepyemoro paoHa. Leab. NMpoaHannsmMpoBaTe BUAOBOM COCTaB U MOAOBOE
COOTHOLLEHUE XyxeAul, (Carabidae) Aryabckoro panoHa. Metoabl. COOp AMUYMHOK, KYKOAOK M MMaro ocy-
LLLECTBASIACS: OTPSAXMBAHUEM, KOLLEHMEM 3HTOMOAOIMUYECKMM CaAUYKOM, PACKOMKOM MOYBbI, @ Takke C MOMO-
b0 CBETOBbIX AOBYLIEK. [TOA onpeaendancs no MOPHOAOrMYECKMM Npu3Hakam. PesyabTatbl. B pesyabtate
NPOBEAEHHbIX UCCAEAOBAHUIM ObIAO BbISBAEHO 78 BUAOB XyXeAul, (Carabidae), oTHocsLLMXCH K 29 popam.
YCTaHOBAEHO NOAOBOE COOTHOLLEHWE XYXEAUL, paioHa UCCAeAOBaHUSA. BbiBOAbl. B AryAbCKkOM palioHe pAocTa-
TOYHO XOPOLLO NPeACTaBAEHO BUAOBOE pa3Hoobpasue xyxeaul (Carabidae).

KAtoueBble CAOBA: XyXXeAnubl, dayHa, BUAOBOW COCTaB, MOAOBOE COOTHOLLIEHME.
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Species Composition and Sex Ratio of Ground Beetles
(Coleoptera, Carabidae) in the Agulsky District of Dagestan
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ABSTRACT. This article is based on materials on the ground beetle family obtained by the authors in the
course of research on beetles in the Agulsky District. The article provides an annotated list of ground bee-
tles (Carabidae) of the studied area. The aim is to analyze the species composition and sex ratio of ground
beetles (Carabidae) in the Agulsky District. Methods. Collection of larvae, pupae and imago was carried out
by shaking, mowing with an entomologijcal net, excavation of soil, and using light traps. Gender was deter-
mined by morphological characteristics. Results. As a result of the research, 78 species of ground beetles
(Carabidae) belonging to 29 genera were identified. It was established the sex ratio of ground beetles in the
study area. Conclusions. The species diversity of ground beetles (Carabidae) is quite well represented in the
Agulsky District.

Keywords: ground beetles, fauna, species composition, sex ratio.
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BBenmenue

ATYyJIBCKUI paliOH PAcIOJIOKEH B FO>KHOU
yactu [larectaHa u e€ TeppuUTOPUS OTHOCUTCS
K TOPHOM 30HE, IO BBICOTE, IIPEBBINIAIONIEN
1200 M [1; 6]. PailoH TPaHUYHUT C IIIECTHIO
palioHaMU: Ha BOCTOKe ¢ XHMBCKUM PaloOHOM,
Ha 1ore ¢ Kypaxckum pailoHOM, Ha IOTO-
3amange ¢ PyTynapckum paiioHOM, Ha 3amane ¢
Kynuackum paitoHoMm, Ha ceBepe ¢ Kaiirar-
ckuM u JlaxamaeBcKuM, ceBepo-BOCTOKe ¢ Ta-
6acapanckuM paiioHamu. Kinmmar B paitoHe
yMepeHHBII KOHTHHEHTAIbHBINA, HO 9yTh 00-
Jlee CypOBBIY B CPaBHEHHUU C APYTUMH paiio-
Hamu IOxnOro [larecrana. Teppuropus paii-
OHa ciaboyecucTass MU HMMEeTCS MHOXKECTBO
HeOOJIBIIINX YYacTKOB C KyCTaPHHKOBOM pac-
TATEIBHOCTBIO. Meromiuecst jeca pacroso-
JKeHbI Ha CeBepe, Ha IOro-3amajie ¥ B caMOU
HHU3MEHHO 9acTU paiioHa — Ha I0T0-BOCTOKE.
3a cuér npuTOoKOB pekn Ympardaii TeppuTo-
pus pa3esieHa Ha HECKOJIbKO YILeJIui.

Henp maHHOM CTAThU — IIPOAHATUZUPOBATD
BHUJIOBOM COCTaB U IIOJIOBOE COOTHOIIIEHUE
xysxenun (Carabidae) Aryibckoro paiioHa.
Wccnenosanus mpoBeneHbl B ceJaX U OKPecT-

HOCTSIX CE€NM ATrynbckoro paioHa: bypkmxan,
Tour, Xyrxyn, Dynnyr u I'oa.

Marepuai 1 METOJ, MCCIeTOBAHUS

C60p THMYUHOK, KyKOJIOK U MMaro ImpoBe-
O€H HCHOJB3YysS METOABL: OTPSIXMBAaHUS, KO-
IIEHUsI DHTOMOJIOTUYECKUM CadKOM, PacKo-
IIOK IIOYBBI, a TaKXKe C MOMOIIBIO CBETOBBIX
nosyurek. [lon onpenensuics mo mopdosoru-
YeCKUM IIPU3HAKaM.

Pe3yabpTaThl 1 NX 06CYyKIeHIE

B ocCHOBY HacTosIIel CTaTbU IIOJIOKEHBI
MaTepuaibl II0 CEMEUCTBY JKY>KeJIHI], IIOJy-
JeHHbIE B XOJIe UCCIeNOBAHMI KeCTKOKPBUIBIX
B mojeBbie ce30HBI 2018-2021 rr. Cucremaru-
3anmsi cOOpaHHOTO MaTepuana ObUIa IIPOBe-
IeHa C HCIOJIb30BAHHEM COOTBETCTBYIOIIUX
ompenenuTeNel ¥ TPYNOB YIEHBIX, 3aHIMAB-
LINXCS U 3aHUMAIOIINXCSI U3yYEeHUEM JKYxKe-
st [2-5].

B pesynpTaTe wHcCiiefOBaHWII, IPOBENEH-
HBIX B ArysnbckoMm parioHe (2018-2021 rr.),
3aperucTpUpPOBaHO 78 BUIOB, OTHOCSIIMXCS K
29 ponam (Tabm.).

Ta6auya. BunoBoii cocTaB >KyKeJuI ATyIbCKOTO paiioHa
Table. Species composition of ground beetles in the Agulsky District

Ne Budbi mal femal | ak3. c Heonp. nonom Z obujee Yucso k3.
1 [Agonum sexpunctatum 5 3 0 8
2 |Cicindela germanica L.1758 1 1 0 2
3 |Omophron  |limbatus F.1777 3 1 0 4
4 |Leistus ferrugineus L.1758 1 0 0 1
5 |Leistus fulvus Chaud.. 1846 1 1 0 2
6 |Leistus lenkoranus Rit. 1885 0 1 0 1
7 |Nebria nigerrima Chaud..1846 3 3 0 6
8 [Nebria luteipes Chaud..1850 1 0 0 1
9 [Notiophilus  |palustris Duft. 1812 1 1 0 2
10 |Carabus adamsi Ad. 1817 3 4 0 7
11 |Carabus bessarabicus Fisch. 1823 0 2 0 2
12 |Carabus mingens Qens. 1806 5 5 0 10
13 |Carabus exaratus Quens. 1806 20 19 0 39
14 |Carabus hollbergi Mnnh. 1827 6 4 0 10
15 |Clivina fossor L. 1758 0 0 3 3
16 |Bembidion  |foraminosum 3 1 0 4
17 |Bembidion  |nigricorne 6 0 0 6
18 |Poecilus cupreus L. 1758 6 9 0 15
19 |Poecilus versicolor Sturm. 1854 0 1 0 1
20 [Poecilus stenoderus Chaud.1846 20 12 0 32
21 |Pterostichus |niger Schall.1783 18 10 0 28
22 |Pterostichus |leonisi Apf. 1904 0 0 1
23 |Pterostichus |vernalis Panz. 1796 2 0 0 2
24 |Pterostichus |nigrita Payk. 1790 38 42 0 80
25 |Pterostichus |oblongopunctatus F. 1787 0 1 0 1
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26 |Pterostichus |melanarius 0 1 0 1
27 |Pterostichus |fornicatus Kol.1845 698 452 0 1150
28 |Calathus longicollis Motsch. 1865 1465 | 1686 1 3152
29 |Calathus ambiguus Pajk. 1790 167 203 0 370
30 |Calathus melanocephalus Linn. 1758 324 384 0 708
31 |Laemostenus |sericeus Fisch. 1824 7 3 1 11
32 |Agonum viridicupreum Gz.1777 1 0 0 1
33 |Platynus assimile Pajk.1790 6 5 0 11
34 |Anchomenus |dorsalis Pontop. 1763 32 18 0 50
35|Synuchus |vivalis Ill. 1798 2 0 0 2
36 |Amara aenea Dej. 1774 11 19 0 30
37 |Amara communis Panz.. 1797 1 1 0 2
38 |Amara eurynota Panz. 1796 2 1 0 3
39 |Amara convexior Steph. 1828 3 1 0 4
40 |Amara familiaris Duft. 1812 3 5 0 8
41|Amara proxima Putz. 1866 0 3 0 3
42 |Amara similata Gyll. 1810 1 0 0 1
43 |Amara fulva Mull. 1776 1 0 0 1
44 |Amara equestris Duft.. 1812 0 1 0 1
45 |Amara apricaria Payk. 1790 0 0 1 1
46 |Amara consularis Duft. 1812 1 0 0 1
47 |Curtonotus  |aulicus Panz. 1797 5 7 0 12
48 | Anisodactylus|binotatus F. 1787 15 5 0 20
49 |Harpalus griseus Panz.1796 6 2 0 8
50 [Harpalus rufipes Dej. 1774 225 162 0 387
51 |Harpalus tenebrosus Dej.1829 1 1 0 2
52 |Harpalus rufipalpis Sturm. 1818 0 1 0 1
53 [Harpalus honestus Duft. 1812 1 0 0 1
54 |Harpalus rubripes Duft. 1812 63 29 0 92
55 |Harpalus picipennis Duft. 1812 1 0 0 1
56 [Harpalus latus L. 1758 0 1 0 1
57 [Harpalus smaragdinus Duft. 1812 0 1 0 1
58 |Harpalus caspius Stev. 1806 18 19 0 37
59 |Harpalus affinis Schrank. 1781 188 73 0 261
60 [Harpalus distinguendus Duft. 1812 1 0 0 1
61 |Ophonus puncticollis Payk. 1798 4 0 0 4
62 |Ophonus puncticeps Steph. 1828 1 1 0 2
63 |Ophonus rufibarbis F.1792 0 2 0 2
64 |Ophonus stictus Steph. 1828 1 0 0 1
65 |Ophonus nitidulus Steph. 1828 3 2 0 5
66 |Panagaeus |bipustulatus F.1775 1 1 0 2
67 |Callistus lunatus F. 1775 1 0 0 1
68 |Dinodes cruralis Fisch. 1892 3 6 0 9
69 |Dinodes decipiens Duf. 1820 4 0 0 4
70 [Licinus cassideus F. 1792 13 16 0 29
71|Chlaenius  |coeruleus Stev. 1809 49 58 0 107
72 |Chlaenius  |chrysothorax Kryn. 1832 12 20 0 32
73 |Chlaenius  |vestitus Payk. 1790 4 4 0 8
74 |Badister bullatus Schrank. 1798 1 0 0 1
75 |Lebia cyanocephala Hoffm. 1803 3 0 0 3
76 |Cymindis scapularis Schaum. 1857 15 22 0 37
77 |Brachinus  |crepitans L. 1758 25 25 0 50
78 |Brachinus  |explodens Duft. 1812 12 7 0 19
Wroro: 3545 | 3369 6 6920
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Hamu 6butr mipoBeleHbl KOJTUYECTBEHHbIE
UCCIIEIOBAHUS  JKY)KENUL,  ITO3BOJISIOLIIE
OTIpeNesIuTh I0JI0BOE COOTHOIIIEHUE OT[esIb-
HbIX BumoB. COOTHOIIIEHME CAMIIOB M CAMOK
(m:f), mim Tak HasbIBaeMBIN IIOJIOBOM MHIEKC
(i), Bceit momymsiumu 1o bBpemepy, ompene-
nsiacst mo popmyite [5]:

i=f/m+f

I'de: f 03HAYaeT YUCIO CAMOK, 2 M — YUCIO
caMIIOB (TIOJI JIy9Ille ¥ Jierde BCEro OIpere-
JISITH 110 UMAaruHAJIbHOM (a3e KyKOJIOK).

CoOTHOIIIEHrEe CaMOK U CaMI[OB U3MeHseT-
cst B mporiecce rpaganun. OOBIMHO B Hadase
rpajanuy mpeobsalaloT CaMKH, a B KOHIE
camipl. COOTHOIIEHHE CAMOK M CaMIIOB MHO-
IIa BBIPKAIOT TAKKe MPOCTBIM [eJeHUuEeM
YMCIa CaMOK Ha YUCJIO CAMIIOB, HANJIEeHHBIX
Ha emuHHIe Ilomagu. Ha ocHoBaHnm pman-
HBIX O KOJIMYeCTBe TeHepalluii, CpeqHeil IIo-
OOBATOCTHA W IIOJIOBOM HHIEKCE MOKHO BBbI-
yucuTh Oumorndeckuit morennuan (P) 1o

dopmye:
387; 8%

708; 12%

1150; 26%

B Calathus longicollis = Pterostichus fornicatus

P=(d*f/f+m)d

I'de: d — cpenHsist IUIOJOBUTOCTD;

g — KOJIMYeCTBO IeHepaIiuil;

f / f+m — mosnoBoit MHIEKC.

Ecnu usBecTHBI IINIOOOBUTOCTD N II0JIOBOM
UHJIEKC B OTAEJIBHBIX TeHepallusiX BpefuTes,
MOJXHO BBICYUTATDH 6I/IOTI/I‘-ICCKI/IIU/I IIOTEHII A
s kaxgol redepanuu. [locoenHuit, B CBOIO
odepe/ib, IO3BOJIUT PEIIUTh BOIPOC IPOTHO3a
MHTEHCUBHOCTH PAa3MHOKCHUS B CJIEYIOIIei
reHeparii.

KamepanpHast 06paboTKa MMaro »Ky>KeJInIl
[I0Ka3aJ1a, IYTO COOTHOIIICHHE II0JIOB COCTaB-
nget: 3545 cam1ioB 1 3369 caMOK.

HccenoBanme CTPYKTYphl TOMHHHPOBA-
Husl (payHBI JKy>KeJIHIl ATYyJIbCKOTO pailoHa
[I0Ka3aJI0, ITO JIOMUHAHTHBIMU BHUIAMU SIB-
msotest: Calathus longicollis Motsch. — 3152
9K3., Pterostichus fornicatus Kol. — 1150 ak3.,
Calathus melanocephalus Linn. — 708 9xk3.,
Harpalus rufipes Dej. — 387 axka3. (puc.).

3152; 54%

® Calathus melanocephalus U Harpalus rufipes

Puc. CTpyKTypa TOMHUHUPOBAHHUA Ky KeJIHI] ATYyJIbCKOTO paiioHa
Fig. Dominance structure of ground beetles in the Agulsky District

VIx mosisi B 4nCiIe JOMUHAHTOB COCTABIISICT:
Calathus longicollis — 54 %, Pterostichus for-
nicatus — 26 %; Calathus melanocephalus —
12 %, Harpalus rufipes — 8 % (puc.).

3akaroueHue

B pesynbrare wnccienoBaHMIl, MPOBeIeH-
HBIX B ATYJIBCKOM paiioHe, 3apPeruCTPUPOBAHO

Nutepatypa

1. AbacoB H. A., AkaeB B. A., AkaBoBa I. K.,
AnveB L. M., AtaeB 3. B., lapxueBa 3. X., 3o0p0-
poB K.P., MaromepoB A. A., Omapos L. X., MNa-

78 BunoB xyxenur (Carabidae), kKoTopbie OT-
HOCATCS K 29 pomam. Taxke yCTaHOBJIEHO IIO-
JIOBOE COOTHOIIIEHHE JKY>KeJIUI| pailoHa FC-
CIIe[IOBaHUsI — HE3HAYUTEJIbHOE pasindue B
KOJIM4YeCTBe 0CO0eil SKeHCKOTO M MYIKCKOTO
oJja.

waes K. N., Cepreesa K. ., Cypmauesckuii B. W.,
AnbpapoB 3. M. Teorpaduna AarectaHa. Maxauka-
Aa: UspatenbctBo HUW neparornkm nm. A. A. Taxo-
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PE3IOME. Llenb paboTbl — OnNpeAeAnTb NPOCTPAHCTBEHHbIE HAAOXEHWSI OMACHbIX CKAOHOBbLIX MPOLIECCOB
(cenen, AaBWH W OMOA3HEW) Ha TeppuTopun KabapauHo-barkapun U HAMETUTb OCHOBHbIE yrpaBAEHUYECKUE
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ABSRTACT. The aim of the paper is to determine the spatial imposition of dangerous slope processes
(mudflows, avalanches and landslides) on the territory of Kabardino-Balkaria and to outline the main man-
agement strategies to protect against them. The research methods were mapping of mudflows, avalanches
and landslides using remote sensing data, generalization of available cartographic sources, field surveys.
Results. Zones of imposition of mudflows, avalanches and landslides are marked. Four altitudinal zones
with different paragenetic relationships have been identified. Three main management strategies have
been identified, which differ in the set of measures aimed at reducing damage: avoidance, adaptation,
change. Conclusion. Comprehensive monitoring of dangerous slope processes should be based on taking
into account the effects of the processes superposition in space and zoning of measures to protect against
them.

Keywords: slope processes, avalanches, mudflows, landslides, Kabardino-Balkaria, integrated monitor-

ing.
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BBenenue

M3y4yeHne CKIOHOBBIX IPOIIECCOB HA Tep-
puropun Kabapauno-bankapckoit Pecrry6iu-
ku (KBP) mpoucxonuino HepaBHOMepPHO. AHa-
JIN3 JTUTEPATYPHBIX U (POHIOBBIX MAaTepUAIIOB
II0 M3y4eHUIO cejleil, JJaBUH U OIIOJI3HeH Ha
tepputopun KBP mnosBossieT BBIIENIUTH de-
ThIPE OCHOBHBIE JTalla:

1) snm3omMYecKue UCCIeNOBaHMS 10 Hada-
ma 20 B.;

2)  TOPHOIPOMBIIIIJICHHbIE
1920-x — 1950-x rr.5

3) «30JI0TBIE» MECSITHIIETHS] KOMIUIEKCHBIX
UCCIIEOBAHUN U 3apOXKIeHUs IKoa 1950-x —
1980-x rr.;

4) ¢ 1990-X IT. — COBpEeMEHHBIH 3TaIl WH-
CTPYMEHTAIbHBIX HAOIIONEHUN C IIOMOIIBIO
DAHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHUS
(A03) mu TUC.

bBonpmioit Bkiasi B M3ydeHHe CKIOHOBBIX
nporeccoB Ha Teppuropun KBP BHecnn pa6o-
TbI coTpysHukos BI'M, MI'Y um M. B. Jlomo-
HOCOBa U 7p. [2-5, 10-12]. AHanu3 udy4eHHO-
cTu HanboJjiee OIACHBIX CKIOHOBBIX IIPOIIEC-
coB Ha Tteppuropun KabapmnuHo-baakapuu
MO3BOJISIET OTMETHUTH, 9TO ¢ 90-x rr. XX Beka
U II0 HAaCTOsIIlee BpeMsl BeIeTcs TOJIbKO OIle-
paruBHasi pabora, Qukcupyoorcs Hanbosee
KpYIIHbIE U 3HAYUTEIbHbIE IIPOSIBJIEHUS CKIIO-
HOBBIX IIPOIIECCOB. DTUX MAaTEPUAIOB HENO-
CTaTOYHO ISl PelleHusl 3a/ad II0 IpeayIpe-
JKIEHWIO BO3HUKHOBeHUs wmwiu pasurust UC
IPUPOAHOTO XapaKTepa.

Llenplo paboThl SIBJISETCSL OIpefiesIeHHe
IIPOCTPAaHCTBEHHOTO HWIOXKEHUSI OIIACHBIX
CKJIOHOBBIX IIPOLIECCOB (ceseil, JIaBUH W
omonsHeir) Ha Teppuropun KabapauHo-

MU3bICKAHU

bankapum u 06OCHOBaHHE YIIPaBICHIECKHX
CTpaTeruy no 3alure OT HUX.

Marepuaiibl 1 METOIbI HCCIETOBAHUA

B ocHOBe HccIeoBaHMS JISKAT MaTePHAJIB
MHOTOJIETHUX OOCIeOBAaHHUI OYaroB pa3BU-
TUS CeJleld, JIABUH U OIOJI3HE! Ha TePPUTOPUU
Kabapnuno-bankapun. OCHOBHbIE METOIBbI,
UCIOJIb30BaHHBIE ISl peajlu3alid II0CTaB-
JIEHHOM I1eJIY, BKJIIOYAIOT:

1) moneBbie 06cienoBanust ¢ Kaprorpadu-
pOBaHMEM  IPHUPOAHBIX U  IPUPOJHO-
XO3SIUCTBEHHBIX KOMIUIEKCOB, HUCIBITHIBAIO-
IIUX BJUSHHUE TeX WM HHBIX CKIOHOBBIX
IIPOIIECCOB;

2) pemmdpupoBaHUe CHUMKOB JUISI BBISIB-
JIeHUsI PacIpOCTpaHeHUs, AUHAMUKU U Mac-
1ITa00B IIPOSIBIICHNUSI CKIOHOBBIX IIPOIECCOB;

3) reonH(OPMAITMOHHBII aHATHU3 YCIOBUI
IIPOSIBJIEHNUSI CKIIOHOBBIX IIPOIIECCOB;

4) obobmienue (OHIOBBIX M JIUTEPATYp-
HBIX MATEepPHAJIOB, B YAaCTHOCTH: TOCynap-
CTBEHHBIE JOKJIAIbl U OTYETHl MUHHUCTEPCTB U
BegoMcTB PO, apxus MYC P®, cnpaBouHuKH
u MHQPOPMAIMOHHbIe OIOJIJIETeHH II0 OIac-
HBIM IIPUPOJHBIM IIPOIECCAM U SIBJICHUSIM B
cybwexrax Poccuiickoit Oenepamum.

Pe3yibTaThl M X 06Cy>KIeHHe

JIaBUHBI, CeTM U OIIOJI3HU 9aCTO 00Pa3yIoT
pasJMYHble COYeTaHMsI B IIPOCTPAHCTBE.
Hanoxenne B cpene 'MIC pacnpocrpanenus
OCHOBHBIX CKJIOHOBBIX IIPOIIECCOB HAa TeppuU-
topuu KBP memoHcTpupyer ciokHyo Ipo-
CTPaHCTBEHHYI0O KapTuHY nuddepeHInanum
apeasIoB IPOSIBIICHHS 9TUX IIPOIECCOB U 0Ya-
TOB KaTaCTpocbnquKHx BO3JIEICTBMI Ha XO-
3SICTBO U 4YeJIoBeKa (puc.).



EcTtecTBEHHbIE U TOYHbIE HAYKU © © ©
Natural and Exact Sciences ¢ ¢

39

Puc. Hasto)xeHue apeaioB IpOsIBJICHUs JTaBHH, CeJIeil M OII0JI3He
1 — 30Ha CIUIOIIHOTO BO3/IEHCTBYSI JIABHH, 2 — KaTacTpopuuecKue JaBUHBI,

3 — 30Ha ceslenposiBIeHNs, 4 — KatacTpoduaeckue cenu. A — karacTpopuieckre OIoJI3HY,
b — nposiBienue onosisHel pasInIHON HHTEHCUBHOCTH. KOPHYHEBBIM IBETOM OTOOPaXKEHO
HaJIO)KEHIe 30H CeJIeBOM U JIABUHHOM aKTUBHOCTH.

Fig. Superposition of avalanches, mudflows and landslides areas
1 —zone of continuous avalanche impact, 2 — catastrophic avalanches, 3 — mudflow zone,

4 — catastrophic mudflows. A — catastrophic landslides, B — landslides of varying intensity.
The brown color shows the superposition of mudflow and avalanche activity zones.

30Ha CIUIONIHOTO PacIpOCTPAHEHUs Jia-
BUHHO OITACHOCTY PACIIONIOXKeHA Ha KpaliHeM
Iore peciyOJInKH, Ha OTporax [JaBHOTO, MiIH
BopopasnenbHoro, u bokosoro xpe6tos. I1u-
pUHa 3TO¥ 30HBI HamboJbIasi B bakcaHCcKoM
nonuHe (6omee 70 KM), B IPYTUX TOJIMHAX OHA
HECKOJIbKO MeHbIlte. COrIacHO MCCIeJOBaHM-
saum [9], B KBP nmeercst 132 TaBUHHBIX y4acT-
ka. Cpeny HUX JIUIIb [EePBbIe HECKOJIBKO [ie-
CATKOB IIPUYPOYEHBI K MeCTaM TECHOTO CO-
IIPUKOCHOBEHUA XO3SIMCTBEHHOU NEATEIbLHO-
cTH (ZOpOTH, TMHUYU IHEPTOCHAOKEHUS U CBSI-
3M, JKWJIble U IPOU3BOICTBEHHBbIE KOMIUICK-
cbl). OcTasbHbIE JIABUHHBIE YIaCTKH HAIIOMU-
HAIOT O cebe Ha OMpeeIeHHOM PacCTOSTHUM
OT 4ejioBeKa. VICKIIoueHre COCTaBIsIOT COOBI-
THs, KOT/Ia PeIKrue BOCXOXKIEHWS aJbIIMHU-
CTOB IIOIAAIOT IO BO3AENCTBUE STUX JIaBUH.

Hanbosee 1aBUHOOIIACHBIM PAaOHOM SIB-
nsiercst [lpuanb6pyche, 3mech HaxoguTcs 35
nmaBUHOOMACHBIX o9aroB. K Ilpuanb6pycsio
IIPUYPOYEHBI M OCHOBHBIE KaTacTpoduaeckne
JIABUHBI. DTO OOBSICHAETCST Hanbosee riay6o-
KAM M MacHITaOHBIM IPOHUKHOBEHHEM YeJI0-
BeKa B BBICOKOTOpbe Ha 9TOM ydacTke. B aroii
JIABMHOOITACHOM 30HE PacIojaraloTcs 4 Hace-
JNEHHBIX IYHKTA: CEIbCKUE ITOCENIeHUs] DiIb-
6pyc, baitnaeso, Tepckos u Heiitpuno.

Cormacuo gauaubiM [9], B KBP 228 ceneBbix
6acceftHOB. 30Ha TOYTH CIUIOIIHOTO IIPOSIB-
JICHUsI CeJIel TPUXOMUTCS Ha CpeHeropbe U
Ha CTBIK CPeTHETOPbsi M BBICOKOTOPbsi. VIMeH-
HO 3[1eCh MMEIOTCsI OJIaronpusITHBIE YCIOBHS
JIJIs1 TIPOSIBJIEHUSI CeJieil: BBICOKasl TPaBUTAIH-
OHHasI 9Heprusl, BbINa/IeHHe OOWIBHBIX OCaf-
KOB B TeIUIOE BpeMsl, HaJIH4Ue PBIXJI000JI0-
MOYHOI'O MaTepHala B BHUJE MPOIYKTOB BbI-
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BeTPHUBAHUS, MOPEHHOIO MaTepHuasla, OPYTUX
CKJIOHOBBIX OTyIOKeHuil. Kartactpoduueckue
CeJTM IMPUYPOYEHBbI K JOPOTaM M HaceJeHHBIM
ITyHKTaM.

Pacripoctpanenue ormon3Hel 00yCIOBIEHO
KOMIUIEKCHBIMY JIAHAITAMTHBIME (baKTOpaMU
U YCIOBUSIMH, IIPEKAE BCEro, TIeoJIOTo-
reoMopdooTuIecKuMu  OCOOEHHOCTSIMU, A
TaKKe CTEIeHbIO0 Nerpaflallii PaCcTUTEIbHO-
CTH BHYTPH JIAaHAIIAGTHOTO BBICOTHOTO IOSI-
ca. B BBICOKOTOPBE OTOJI3HU PACIIPOCTPAHEHBI
peIKo, OHU IPUYPOUEHBI B OCHOBHOM K PbIX-
JBIM MOPEHHBIM OTJIO)KEHUSIM Ha CKJIOHaX.
Hawnbonee 49acTo ONON3HM BCTPEYAIOTCS B
CpelHeropbe, B OCOOEHHOCTU B MEKIOPHBIX
KOTJIOBUHAX, KOTOPbIE TaBHO OCBOEHBI, B HUX
BeleTCsl MHTEHCMBHOE OTTOHHO-IACTOMUIIIHOE
JKUBOTHOBOZCTBO. [lpyro#t saHmiadpTHOM
30HOM, T7e OIOJI3HU TaKkKe YacTO PacIpo-
CTpaHeHbI, SBJISIETCS HU3KOTOPHO-JIECHAsT 30-
Ha Ha PBIXJIBIX IaJIEOreH-HEOT€HOBBIX OTJIO-
JKeHMsIX. BIpyOKa J1ecoB B 9TO¥ 30HE IIPUBO-
WA K HEYCTONYMBOCTH CKJIOHOB, MHOTHE
OIIOJI3HEBbIE OYaryu cj1abo 3aMeTHBI Ha CHUM-
Kax BCJENCTBUE JIeCOBO300OHOBIeHMS. Heko-
TOpasi 9acTh OIIOJI3HEBBIX SIBJICHHWI 3aMeTHa
TakKe Ha 3alafiHbIX OTporax Tepckoro
xpebra.

AHain3 aKTUBHOCTH OIIOJI3HEBBIX, cCeJie-
BBIX M APYTHX CKJIOHOBBIX IIPOI[ECCOB IIOKa-
3BIBAET CIIEIU(PUIECKYI0O OCOOEHHOCTh TeppH-
TOPUH — IINPOKOE IPOSIBJICHNE TaK Ha3bIBae-
MBIX «I[elIOYeIHBIX MapareHe3oB» [7]. Tlox
9TUM TEPMHHOM IOHMMAIOTCS CJIydad, KOTja
IIPOSIBJIEHNE OIHOTO TeHeTHYeCKOro THuIa
IIpOIlecca BBI3BIBAET WM YCHJIMBAET IOPYTOM,
HaIpUMep: PyCIOBasi 9pO3UsI BOLOTOKOB IIPO-
BOIIMPYeT AaKTUBU3AIUIO OIIOJI3HEH, M KO-
TOPBIX PYCJIO SIBJISIeTCS 6a3MCOM OIIOJI3aHMS,
3aTeM PYCIIO IePEeKPBIBACTCS 3aIPY/IHBIM 03€-
POM, ero popsIBOM 1 (GOPMHUPOBAHUEM ITIPO-
poIBHOTO ceitsi. CesleBO¥ IMOTOK Pe3KO aKTUBH-
3UpYyeT PYCIOBYIO 9PO3UI0, U LIUKJI TOBTOPSI-
eTCHl.

B BBICOKOTOPHOI 30HE MPUMEPOM «IIETIO-
YeYHOTO» IapareHe3a SIBJSIETCS aKTHBU3ALIMS
OCHOBHOI'O THIIA ONOJ3HEN — OIIOJISHEW-
[IOTOKOB, KOTOpbIe AaKTUBHU3UPYIOTCS JIETOM
IIPU MHTEHCUBHOM TasHUM JIEIHUKOB M IIO-
rpeOGeHHBIX JIBIOB, @ BECHOU IIPU TasHUH
CHE)XKHOTO IOKpoBa. TakuMm o6pasom, yBeau-
YeHHe aKTUBHOCTH OIIOJI3HEBBIX IPOIIECCOB,
CBSI3aHHOE TIPEKIE BCEro, ¢ METeOpOJIOThye-
CKUMH (DaKTOpaMu, CIIOCOOCTBYeT U aKTHBU-
3amuu ceseil. Tak, He CJIy4aHO, YTO B Ha4ajIe
XXI B. Haubojiee BBICOKAs aKTUBHOCTH 3TUX

npoiteccoB 6puta B 2002 1., 9TO 06ycn03neHo
SKCTPEMAIBHBIM YBJIQKHEHUEM TE€PPUTOPUH,
KaK BBICOKOHM CTEIEHbIO YBJIIAKHEHUs, TaK U
ero pexxumom [8].

OcoOeHHOCTBIO UCCIIENyeMON TePPUTOPUI
B Havyasie XXI B. SIBJISIETCSI pe3KOE BO3pacTaHUe
TEeXHOT'€HHBIX Harpy3oK. OCHOBHBIMU BUIAMHU
TEXHOT€HHDBIX BO3JEUCTBUI IIPU UHTEHCUB-
HOM U HEKOHTPOJHUPYEMOM CTPOUTEIHLCTBE B
[TpuoanbsOpycpe SBISIOTCS HECAHKIIMOHUPO-
BaHHOE CKJIaJUpOBaHHUE OTBAJIOB IPyHTa Ha
CKJIOHAX, ITOJPE3KNU CKIOHOB, HEKOHTPOJIUPY-
eMoe IepepacnpefiejieHe MOBEPXHOCTHOTO U
IIOJI3€MHOI'O CTOKA, IIPATPy3Ka IOJIOBHBIX Ya-
CTeH CyIIeCTBYIOIIUX OIIOJI3HEeH. AKTUBHOCTD
TEeXHOT€HHO  OOYCJIOBJICHHBIX  CKJIOHOBBIX
IIPOLIECCOB KaK MUHUMYM Ha MHOPSAOK IIpe-
BBIIIIaeT aKTUBHOCTb aHAJIOIMYHBIX IIPOILeCc-
COB B €CTECTBEHHOM COCTOSHUM, IOCKOJIBKY
OCHOBHBIM MAaTEepUaIOM, H3HAYAJIbHO IIOJ-
BEP)KEHHBIM 3THUM IIPOLIECCAM, SIBJIAIOTCA IIe-
peMeIeHHbIe TPYHTHI IIPEUMYIIECTBEHHO [e-
JIIOBAAJIBHO-JJIIOBHAJIBHOTO 4exja. B Takoi
CUTYallUX OTMeYEHHBIE BBIIIIE «IIeTIOYeIHbIE»
IapareHe3bl TEXHOT€HHO OOYCIOBICHHBIX
CKJIOHOBBIX IIPOIIECCOB SIBJISIIOTCS HamboJee
XapakTepHON (QOpPMOM WX  IPOSIBIEHUSL.
Haumbosee sIpKko HOCIEACTBUSI TEXHOTCHHBIX
BO3JEHCTBUII BBIPAKEHbI B OacceiHax pp.
bosbmmoit m Maneiii MykynaH, roe npossie-
HUe ceJleil IPU OOWIBHBIX OCAJKaxX OTMeda-
JIOCh ¥ OTMeYaeTcsl HaCKOJIbKO pa3 B roxy. Mc-
CJIelOBaHNE IIOBTOPSEMOCTH TEXHOTI€HHBIX
cesieil B palioHe T. ThIpHBIay3a IO3BOJISET OT-
METUTDb, YTO 9ACTOTA UX CXOJa IOYTHU B IIATH
pas IPEBBIIIAET YACTOTY CXOJA €CTeCTBEHHBIX
ceJIel, XOTS rOfibl aKTUBU3allUU TeX U OPYTUX
coBmagatoT. IIpm 5TOM HMMeeT 3HaYeHHe KakK
CYTOYHOE KOJIMYECTBO OCAIKOB, TAK U CTEIIEHb
NIPEeIBAPUTEIbHOIO YBIAKHEHNUSI OTBAIbHBIX
moporx [6].

Hanosxenne apeanoB IpPOsIBIIEHUS JIaBUH,
ceJlell M OIOJI3HeN 0Opa3dyeT HEeCKOJIBKO BbI-
COTHBIX 30H C pPa3JIMYHbIMU IIapareHeTuye-
CKMMH CBSI3SIMU:

1. BeicokoropHast 30Ha, Irje IpeobIagaroT
JIaBUHBI. VIMEHHO OHU SIBJISIIOTCSI IIPUOPUTE-
TOM IIpM MOHUTOPUHIE CKJIOHOBBIX MpOIec-
COB B BEPXOBbAX JOJIMH.

2. 30oHa HAJIO)KEHUs JTABUHHOM U CeJieBOM
HesATeJIbHOCTA IIPA  PEIKOM IIPOSBIEHUU
OIIOJI3HEN CiiefyeT B mpenenax BeicoT oT 3000
no 1000 m. Hambosnee mmpokasi 4acTb ITOM
30HBI IPUXOIUTCA Ha bakcaHCKyI0O MOoNHMHY.

3. 30Ha HaJOKeHUs CeJel U OINOJI3HEeM SIB-
nsieTcst HanboJlee MNUPOKOM. 37eCh HAXOISATCS
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TaKWe OITaCHBIE OYaru CeJIeM M OIIOJI3HEM, KaK
I'epxoxancy, belnbiM u fp.

4. 30Ha pacIpoCTpaHeHUs OIIOJ3HEU 3a-
XBaThIBaeT HIKHUE 3TaKU rop.

DddexTer HATOXKEHUST IPOIECCOB BBIPA-
JKEHBI:

1. Pacmmpenne IIPOCTPAHCTBEHHO-
BPEMEHHBIX pPaMOK IIPOSIBJICHUS OIIACHBIX
CKJIOHOBBIX IIPOIIECCOB U ITOBBIIIEHUE PUCKOB
JKU3HemesiTenbHOCTU. [Ipexxme Bcero, 3TOT
o ekt BbIpakeH BO BCECE30HHOCTHU IIPOSIB-
JIeHUsI OIIaCHBIX CKJIOHOBBIX IIPOIIECCOB.
Haubonee sipko 9TO [1eMOHCTpHpYyeTCs Ha
IIpuMepe ydJacTKa NOJWHBI p. bakcaH oT moc.
Heiirpuno mo moc. Onpbpyc. 3mech Ha He-
6O0JIBIIIOM IPOTSDKEHUU MPAKTUIECKH KPYTJIO0-
TOOUYHO COXPAHSETCS ONACHOCTh CXOna Ja-
BUH (B 3UMHee BpeMsi) WIH cejieil (B JieTHee
BpeMsi). MHOTHe KOHyca BBIHOCA MOTYT CIIy-
JKATh IIPUMEPOM IIapareHeTUIeCKUX KOM-
IIJIEKCOB, IIOCKOJIbKY OHH (POPMUPYIOTCS IO
BO3[IeHICTBUEM KaK CeJIeBBbIX, TaK U JIABUHHBIX
IIPOIIECCOB.

2. Oddexr ycmmeHHss U «CIIyCKOBOTO»
KPIOUKa BBIPaXKEH IIpeKIe BCEro IPU B3aUMO-
OTHOIIIEHUNU OIIOJI3HEU M cenel. Apkum npu-
MepPOM MOXKeT OBITh CHTYalusl C OIIOJI3HEM B
nonuHe p. [epxoskan-cy. OmnonsHeBble ¢op-
Mbl  perbedpa B JOJTMHAX ~ IPUTOKOB
p. [epxokaHCcy HMEIOT OTHOCHTEIBHO He-
6onbiiue pasMepbl. 3HAUMTENBHO Oostee
KPYIIHBII OIIOJI3€HDb «bBy3ynraH», ILIOMIANbIO
0,6 KM?, HaxomuTCSI Ha IIpaBOM Oepery
p. epxoskaHcy HIDKe CIMSHHS ee celeorac-
HBIX cocTaBisomux. OMOJI3HeBON IIUPK pac-
IIOJIO’KEH B BEPXHEN YacTU CKJIOHA Ha BBICOTE
npumepno 400m Hanm ypesom pycma [1].
BepxHss 4acTh OIOJN3HS MMeeT BCXOJIMIICH-
HYI0O M IIOPOCIIYIO JIeCOM IIOBEPXHOCTb, a
CKJIOH ero, B 3HAYMTEJIbHOU CTeleHH OOHa-
JKeHHBIH, Iop yriom 40-45° omyckaerca B
pycio peku. B Tejle ONOI3HS MHOXXECTBO IIO-
IIEPEYHBIX TPEIuH, nocruramux 50-100 M B
mvHy 4 fo 1,5 M mupuHoi. OnonseHs urpa-
€T OYeHb Ba)XKHYIO POJIb B CEJIEBOM IIpolecce
KaK 0Yar JOIOJHUTEIbHOTO MUTAHUS CEIeBO-
I'o IIOTOKA TBEPAOM COCTaBIIAIOIIEN.

B onucaHny Ka)xI0ro u3 ceyeBbIX IOTOKOB
p. lepxoxaH-cy ynoMuHaeTcs O 3aTropax Ha
yJacTke onoiasHg bysynran: B 1937, B 1960-
1962 rr., B 1978 r., B 2000 ., B 2011 m 2017 rT.
OCHOBHO¥ NPUYMHON aKTUBU3AIUU OIOJI3HS
DBysynran OOBIMHO CYUTAeTCSI BO3NEUCTBUE
cener p. 'epxoxkaH-cy, KOTOpBIE NOAPE3aAIOT
(ponTaNTBHEBII ycTyn ononsHs. B pabore [3]
CleJlaH BBIBOJ, 4YTO OIOJ3€Hb bysynran B

cilydae IepeKpbITus uM p. ['epxoxan-cy cmo-
cobeH N06aBUTH CeIeBOMY IOTOKY AOIIOTHH-
TEeJIBHO OKOJIO 1 MJIH M’ 06JIOMOYHOTO MaTe-
puana. AHOMaJIbHasl IOJBUKKA OIIOJ3HA by-
3yjarad npousouuia 13-14 asrycra 2020r. B
pe3yJibTaTe peryJsipHBIX OOCIeNOBaHHUH CHe-
JIaH BBIBOJ, YTO AKTUBU3AIWsl OIIOJI3HS He
ObUIa CBsI3aHA C BBINAJCHUEM aTMOCHEPHBIX
ocagkoB. OJHAKO HeNb3sd OTPULIATH POJIb 10O~
TOfIbI B IIEJIOM M OCOOEHHOCTH PeXHMa Me-
TEOPOJIOTNYeCKuX (aKTOpoB. [laHHBIE ITOTOJI-
HbI€ YCJIOBHS B 3UMHe-BeCeHHUN NepUO CIIO0-
COOCTBOBAIM MHTEHCUBHOMY Pa3BUTHIO IIPO-
1ecca (PM3UIECKOTO BBHIBETPUBAHUS B CHUIBHO
Pasnpo6IIeHHBIX, TPEINHOBATHIX KPUCTAJIN-
YeCKUX CJIaHIaX. OTO NPUBOAMIO K pacTpec-
KMBAaHHUIO MOPOJ. 3aTeM — K IOCIedyIoleMy
CHOCy IIPOAYKTOB BBIBETpPUBAHUS K IIOJHO-
JKHIO0 CKJIOHOB U K BO3HUKHOBEHMUIO JIOIIOJIHU-
TeJIbHOH NIPUTPY3KHU TeJla ONOJI3Hs bysyiran.

TeU10Bast 9acTh BepXHero 6JI0Ka B IIEPUO,
12-14 aBrycra 2020r. mpommia pacCTOSHUE
BHH3 I10 CKJIOHY 260-290 M, a HIOKHUI 6JIOK €
JIe)Kalllell Ha HeM MAcCOi CpelHEero U BepXHe-
ro 6JIOKOB IIpOIIle]l BHU3 I10 JIOJIMHE Ha pac-
crosiue 110-115m. OcHoBHas ¢dasza peskoit
MOABIKKH OIIOJI3HS Hadajach mocie 12 aBry-
cTa. OTa MOABIKKA COIIPOBOJKAAIACH OOBasIa-
MH 4 OIOJI3HSIMHU HA y9acTKAX CTEHOK OIIOJI3-
HEBOIO IIMpKA, pPaHee He IPOSBIABIIUX aK-
TABHOCTU. B pe3yibTaTe CIOXHOIO ONIOJI3HE-
BOTo Iporecca pycio p.epxoskaH-cy ObpLIO
[IEPEKPHITO OIIOJI3BHEBBIM TEJIOM U OOBAJIBHO-
oceImHBIM nuIefidoM. OHO NOTHSUIOCH IPH-
MepHO Ha 15-30 M, a TaKXe CMEeCTUIIOCH BJIIE€BO
Ha ydYacTKe JOJINHBI IPOTSDKEHHOCTBIO OKOJIO
600 M. IIpu arom ObUTO yHUYTOXEHO 160 M
ITPYHTOBOI HOPOIHW, BeOyllel B YIIeIbe
p. Kasg-Apte1-Cy.

Onvim pabom no 3awume om ONACHLIX
CKI0HOBbIX npoyeccoB, KOTOpble OOHAPYKHUBA-
10T 3G PeKTHI HaJIOKEHNUs, TI03BOJISIET BBI/IETIUTh
TP OCHOBHBIX YIIPaBJIEHYECKUX CTpaTeruu,
pasIuyarImpecss 1Mo Habopy MepONpUSITHIAL
HAITpaBJIeHHBIX Ha CHIDKeHUe yiep6a (Tabr.):

1) n3beraHusi OMaCHBIX CKJIOHOBBIX ITPOIIEC-
COB, IJIaBHBIM O0OpasoM 3a CYeT CBeIEeHUs K
MHUHHMYMY BEPOSTHOCTHU IIepecedeHusl X03sii-
CTBEHHOU [IeSTEJIbHOCTU C TPAaeKTOPUSIMHU WU
apeajlaMU IIPOsIBJIEHNUS CKJIOHOBBIX IIPOLIECCOB;

2) amanTanus K PeKUMaM CKIOHOBBIX
IIPOIECCOB B apeajlaX UX IIPOSIBIICHUS;

3) u3MeHeHUe IPUPOIHBIX YCIOBUI TAKUM
006pa3oM, 4TOOBI CYIIeCTBEHHO CHHU3UTh WM
COBCEM IIPEKPAaTHUTh JeHCTBHE TOTO WJIM HHOTO
CKJIOHOBOTO IIpOIIecca.
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Ta6auya. CTpaTeruu M MEPONPUATH O 3aIIUTE OT CKIIOHOBBIX MPOIECCOB
Table. Strategies and measures to protect against slope processes
CoumanbHas Crparteruun u MeponpuaTus
cuctema U3beraHue ApanTauus WU3meHeHue
locyaapcTso B 0O603HayeHne «kpacHbix» 30H, | OBo3HayeHve v pasrpaHuyeHmne | CTpoUTENbCTBO NPOTUBONABMH-
Lenom (peruo- rfe 3anpeLaeTcs unm pesko OKENTBIX» W 3eMEHbIX 30H, HbIX TYHHENeN, CeneoTBOAHbIX
HanbHbIN 1 hefe- | OrpaHNYMBAETCS XO3AUCTBEHHAS | pa3paboTka pekoMeHOaLUuid No | CTEHOK, UCKYCCTBEHHOE
panbHbIA YPOBHU) | AEATENBHOCTb apanTauuv M3MEHeHe pexuma (Hanpumep,
CTUMYNPOBaHWE CX0Aa NaBuH
Ha ocHoBe obCTpena) v ap.
MecTtHoe coobuie- | Micnonb3oBaHne MECTHbIX Vicnonb3oBaHne MECTHbIX [pumepbl OTCYTCTBYIOT BBUAY
CTBO, MECTHbII TPaOULMOHHBIX 3HaHWUI Ans 3HaHWI N peKoMeHZaLui BbICOKOI 3aTPaTHOCTH
MyHUUMnanuTeT perynpoBaHus pacceneHuns U | 9KCNepToB A15 XO3ANCTBEHHOM
XO3ANCTBEHHON AEATENBHOCTU | AEATENBHOCTU B OKENTHIX»
30Hax

M36erath HeOIATONPUATHBIX 30H C OIIAc-
HBIMH SIBJICHUSIMH ¥ IIpOLlecCaMu HamboJee
addexTHBHO, HO MaNEKO He BCerga BO3MOXK-
Ho. KBP kak ropHBII PEeruoOH C pacTyIIUM
HaceJIeHHeM HMeeT He TaK MHOTO 6e30I1aCHBIX
TEepPUTOPUIL, TTle BO3MOKHO «MHPHOE» COKU-
TEeJIbCTBO Ye€JIOBEKA M CKJIOHOBBIX IIPOIIECCOB.
[ToaTOMY MOKHO TOBOPHUTB JIMIIIB 00 OTHOCH-
TeJIbHO OJIarONpPUATHBIX 30HAX >KU3HeHmes-
TeJIbBHOCTH M XO3SAUCTBOBAHMS. DTO B OCHOB-
HOM IIPEArOpbsl U PAaBHUHBL, e Y)Ke IIPOKU-
BaeT OoJiee IBYX TpeTell HaceJeHUsl peciy6-
JIMKU ¥ B KOTOPBIX YK€ CTAHOBUTCSI «TECHO,
TaK KaK IPUPOJHASI CpPela CIUIIKOM CHIBHO
ypb6aHU3UpOBaHa, 31eCh MHOTO TEXHUKH,
HPEANPUSATU, 3aTPSSHSIONIAX BO3AYX U BO-
Iy, TaK 9TO >KUTh B 9THX YCJIOBHSIX CTAHOBHUT-
cs1 Bce 60J1ee Hebe30IacHo.

Bropast crparerust Hanbosee pacmpocTpa-
HenHas. OHa IIpeArnoiaraeT MOACTpaBaHUE
[I0J] IPUPOJHBIE PUTMBI, aflalITAINIO >KU3HE-
IesITeIPHOCTH TAaKUM OOpa3oM, 4TOOBI BBI-
Iep>KaTh BO3IEUCTBUE CKIIOHOBBIX IIPOIIECCOB.
OpHako st TOTO, YTOOBI IOJCTPAUBATHCS
[OJ, TPUPOIHBIE PUTMBI, HEOOXOIUMO HX
JIOCKOHAJIBHO M3y4uTh. HO paxke B Hagase
TPEThEro THICSUENETUsI UeJIOBeK CII0COOeH
JIUIIB Ha TO, YTOOBI ¢ 6OjIee-MeHee BBICOKOM
CTeIeHbIO BEPOSATHOCTHU IIpeNCcKa3aTh IMPOTHO3
IIOTOMIBI Ha CPOK He Ooitee Tpex nHei. Ha 60-
Jlee JUTUTEIBHBI CPOK BEPOSTHOCTH OCY-
IIeCTBJICHUSI IIPOTHO30B  IIOTOABI  PE3KO
yMeHbIaercs. Pocr my6iaukanuit mo ajgamra-
UM K CKJIOHOBBIM IIpOIleccaM IIOKa3bIBaeT,
YTO HE TOJBKO BBICOKOTEXHOJIOTUYHBIC HH-
CTPYMEHTAJIbHBIE HAOJIOEHUSI CIIOCOOHBI 110~
BBICUTh  9(PEKTUBHOCTh  aaIllTAllHOHHBIX
MEXaHM3MOB, HO U IIPOCTO TPA[UIHOHHBIE
3HAHUSI MECTHOTO HaceJIeHUs ObIBAIOT BeCbMa
MI0JIE3HBIMU.

Tperbst cTparerusi mpenmoaraeT nU3MeHe-
HUe TPUPOMHON Cpelpl IOMA MOTPeOHOCTH
OCBOEHHS (CTPOUTENIHCTBO 3arpaguTebHbBIX
naM0, IPOTHBOJIABUHHBIX TOHHENEH W Hp.).
DTO DOBOJIBHO NOPOTOCTOSIIUN IYTh, IaCTO
Tpe6y10m1/11?1 KallUTaJOBJIO’KEHU B HECKOJIb-
KO IeCSITKOB pa3 OOJIBIINX, 9eM BIIOJKEHUS B
pasoBble JUKBUAAINU IIOCIEINCTBUN BO3MIEi-
CTBUSI OITACHBIX IPUPOIHBIX IporeccoB. [lo-
9TOMY BO3MOXXHOCTb WM3MEHSATHh IPUPOTHYIO
Cpemy OOCTYIIHO JIUIIb B PeIKUX CIydasx U B
BecbMa OrpaHHMYeHHBIX apeanax. «Hampas-
JIEHHO» M3MEHUTH (TO eCTh B OIpeeIeHHOM
HalpaBJIeHWH W B 33[aHHBIX YEJIOBEKOM HWH-
TepBajax) MPUPOIHYIO Cpey Ha ypPOBHE BCETO
perroHa Bpsil, JIX BO3MOXHO U He HY>kHO. Oc-
HOBHOM YIOp CjefyeT BCe-TaKH IejaTb Ha
MOHHTOPUHT B LEJISIX MIpefynpesKaeHus, 9TO-
6bI BOBpeMs 9BaKyHUpPOBATh HACEJICHUE U IO/~
TOTOBUTHCS K 9KCTPEMAIBHON CUTYAIIUN.

BoeiBoabl

1. KoMIIeKCHBII MOHWUTOPHHT OITaCHBIX
CKJIOHOBBIX IIPOIIECCOB JTIOJDKEH 6a3MpOBATHCS
Ha y4eTre 9(p(PeKTOB HAIO)KEHUSI ITUX IIPOIIeC-
COB B IIPOCTPAHCTBE W 30HHUPOBAHUS MeEpPO-
MIPUATHH 1O 3AIUTE OT HUX.

2. Ha teppuropuu KbBP Bblpensorcs ue-
ThIpe BBICOTHBIE 30HBI C Pa3JIMYHBIMU IIapa-
TeHeTHYeCKMMU CBSI3SIMU: 1) BBICOKOTOPHAs
30Ha, Ihe MpeoOsalaloT JABUHBI; 2) 30HA
HAJIOKEHU S JIABUHHOW U CEJICBOU IEeSTEeIbHO-
CTH TIPU PEelKOM TMPOSIBICHUU OIOJI3He; 3)
30HA HAJIOXKEHUs cCelell M OIOJI3Hel; 4) 30Ha
pacIpoCcTpaHeHUs] OIIOJ3HEeH 3axBaThIBaeT
HIDKHUE 3TaXU TOP.

3. OpdexTbr HaTOKEHHSI POIECCOB BhIpa-
JKeHbI B: a) PAacCIIMpPeHuH IPOCTPAHCTBEHHO-
BpeMEHHBIX pPaMOK IIPOSIBJIEHMsI OIACHBIX
CKJIOHOBBIX TIPOIIECCOB W IOBBIIICHUM PUCKOB
JKU3HeNEATeNIbHOCTH; 6) addekre ycmieHus u



EcTtecTBE€HHbIE U TOYHbIE HAYKU © * © 43
Natural and Exact Sciences o o ¢

HabOpy MepONpUSITHUI, HAIPaBJIeHHBIX Ha
CHIKeHUe ymiep6a: m3beranus, ajanTamuu,
U3MeHeHUs.

«CITyCKOBOTO» KPIOYKa (BBIPQKEH IIPEXKIe BCETO
IIPY B3aNMOOTHOIIICHNY OTIOJI3HEH U CeJtet).

4. O603Ha4YeHBI TPU OCHOBHBIX YIIpPaB-
JIEHUYeCKHX CTpaTeruu, pasauydaroliuecs IO
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BBenenue

AnmaTtunckas o61acTh ABISETCS CAMBIM
HaceJleHHBbIM perumoHoM Pecriy6mukn Kazax-
cran. Heobxomuma pa3paboTka U peaynsariust
I[eJIeHAIIPABJIEHHON 3KOHOMUYECKON IOJUTH-
KU, HAIlPaBJIeHHON Ha MOIEPHU3AIUIO 9KOHO-
MUKH TIyTeM BCECTOPOHHErO aHaIN3a IeMO-
rpaduIecKoil CUTyallui B PeTHOHE, TOCKOJIbKY
MMEHHO HaceJleHHe WIrpaeT IJaBHYIO pOJIb B
PasBUTHH SKOHOMUKH peruoHa. IlepcriektuBa
PasBUTHS S9KOHOMHKH SIBJISIETCSI CIIOXKHOM 3a-
J1aveit, KoTopasi TpeOyIOT CBOEro BCECTOPOHHE-
ro perreHus. Pa3BuTre S5KOHOMUKA AJIMaTUH-
CKOM 00671acTH OOYCIIOBIEHO POCTOM YPOBHS
SKA3HECIIOCOOHOCTHY HaCeJIeHMSL.

Marepuas 1 METOIBI HCCIEMOBAHUS

B paboTe ucnosb3yercss MeTOI MHOTOMEP-
HOTO CTaTUCTAYECKOIrO aHajau3a. VICXOmHbII
MaTepuan I aHaau3a JaeMorpaduIecKux
IaHHBIX — BIOPO HAIMOHATHHOU CTATUCTUKH
AreHTCTBA 1O CTpaTernueckoMy IUTaHHPOBa-
Huio u pedopmam Pecnybnuku Kaszaxcran
[5]. ns Gosee HArIsHOTO IIPEACTABIICHUS
CUTYyallU{ BBIMOJIHSIETCS TOCTpoeHue rpadu-
KoB. Takke mJist aHAIM3a TIPUMEHSIETCSI KapTO-
rpadudeckuit Meron ucciaenoBanus [4]. Kap-
Torpadudeckasi OCHOBAa 3arpy’keHa ¢ caiira
OTKPBITHIX reoTexroaoruit NextGIS [6].

Pe3ybTaThl M HX 06CY>KIeHHE

AHanu3 CTaTUCTUYECKUX MaHHBIX bropo
HAIIMOHAJIBHOU CTAaTUCTUKUA 3a 1999-2021 rr.
[OKa3aj, 4TO YHCIEeHHOCTL HaceJeHus BbI-
pocna Ha 33,4 %. B 2021 r. 4McI€eHHOCTb Hace-
sneHus cocrasuia 2077967 denosek [5]. 3Ha-
YUTETbHBINA POCT IMCIEHHOCTH HaceJIeHus 3a
1999-2021 rr. mHabmopaica B Miauiickom
(84,5 %), Kapacaiickom (83,7 %), Kam-
6puickoM (62,0 %), Tankapckom (57,8 %)
pafioHax U B ropoje 06JaCTHOTO 3HAYEHUS —
TOPOJICKOY  aAMUHHCTPAIUU  TaabIKOpraH
(52,2 %) [1; 2; 5]. CokpatieHre YUCICHHOCTH
HacCeJIeHNsI 32 PaCCMaTPUBAEMBIi IEPUO]] BbI-
siBiieHO B PaitbiMbexckoM (-53 %), Capkanp-
ckoM (-26,9 %), Axcyckom (-15,8 %), Aua-
KosibckoM  (-14,3 %), Kep6Oymakckom (-
11,3 %), Eckenspunckom (-6,4 %) u banxar-
ckoM (-3,2 %) paitonax [1; 2; 5]. VimeHHo B
9TUX permoHax HaOJIOAJICS OTTOK CeTbCKOTO
HaceJIeHUsI B TOPOICKYI0 MECTHOCTD C IeJIbIO
ITOUCKa 3apabOTKOB.

st Goslee HATJISAAHOTO IIPECTABIICHUS
NVMHAMUKA YUCJIEHHOCTH HACeJeHWs] Ha pH-
cyHKe 1 oTOoOpaskeHa KapTa-cXeMa M3MeHEeHHS
YUCIeHHOCTH HacejeHuss 3a 1999-2021 rr.
Criocob6om KapromuarpaMm OToOpaskeHbl ab-
COJIIOTHBIE IIOKa3aTel — YMCIEHHOCTh Hace-
JIeHUsI TI0 a[IMUHUCTPATUBHBIM eqUHUIaM 1-

ro mopsigka AJIMaTHHCKOH obiactu 3a 1999,
2010 m 2021 rr. Ilpm stom mna KereHckoro
palioHa IpUBelEeHBI II0Ka3aTeJM TOJbKO Ha
2021 r., B CBSI3U C T€M, 4YTO JAHHBIA paliOH
BBIJIEJIIJICSL U3 COCTaBa PailbIMOEKCKOTO paii-
oHa B 2018 r.

Cenbckoe HaceneHne B AJIMaTUHCKOM 06-
smactu 3a 2000-2021 rr. BeIpocio Ha 48,3 %,
TOPOJICKO€E HaceJIeHne COKpPaTUIOCh Ha 1,7 %.

OpHUM M3 OCHOBHBIX (DAKTOPOB, HEraTHUB-
HO BJIMSIONINX HA YPOBEHb KMU3HU HacCelIeHNs,
SIBJISIETCS HU3KUU YPOBEHb POKIAEMOCTH. 3a
2000-2020 rr. po>xgaeMocTh (6e3 ydera MepT-
BOPOJK/IEHUI) B pPErHMOHE YBeJIMYMIAch Ha
28,7 %. B 2000 r. xoaddummeHT poxxmaemMo-
ctu coctaBmia 15,3 %o, a B 2020 . — 26,3 %,.. B
2000-2019 rr. oTMe4anochb COKpallleHue
CMEPTHOCTH HacesleHus:: Tak, B 2000 r. oOrimit
koo dunment cMeprHocTH Ha 1000 dermoBek
= 9,1 %o, B 2019 1. — 6,6 %0. OmHako B 2020 T.
obmuit  K03pPUIIMEHT CMEPTHOCTH IIOBbBI-
CHJICA IO 3HadeHUA 7,8 %o, 94TO MOXKHO OOB-
SICHUTb PaclpOCTpaHEHHEM HOBOHW KOpOHa-
BUpycHOM mH(eknuu. B To ke Bpems pec-
Hy6JH/IKaHCKI/H31 nokasarenb 3a 2020 r. — 8,6 %o
[5] (puc. 2).

C 2000 o 2020 . ecTecTBEHHBIN IPUPOCT
HaceJIeHHsI B peruoHe BbIpoc Ha 294,8 %. O6-
1uit K03 UINEHT eCTeCTBEHHOTO IIPUPOCTA
Ha 1000 gen. B 2000 r. cocraBua 6,22 %o, B
2020 1. — 18,49 %o [1;2; 5].

HemanoBakHYyI0 poJib B leMorpaduaeckoit
CUTyallUM UIPAIOT MUTPAIlUOHHBIE IIOTOKU
Hacenenust. it AnmaTtuHCcKo# o6acTu xa-
pakTepHO yObITHe HaceneHHs. Tak, IOJIOXKU-
TeJIbHOE CaJIb/I0 MUTPAINH B peciryOlInKe OT-
Medanoch ToJbKO B 2004-2013 rr., orpuma-
TeJlbHOE caybio murpanuu — B 2000-2003 rr.,
2014-2020 rr. [1; 2; 5] (pumc. 3). 3a mepuon ¢
2000 mo 2015 r. exkerogHoO YMEHBIIAIOCH KO-
JINYECTBO BBIOBIBIINX M3 peruoHa B IpyTrue
CTpaHbl: TakK, B 2000 I. mOKa3aTelb COCTAaBUII
8934 wemn., B 2015r. — 859 wen. C 2015 mo
2020 r. HabIIOMAETCS POCT YHUCTA BBIOBIBIITUX
B IpPyTrHe CTPaHbI, OONBIION BHEIIHUN OTTOK
HaceneHusd orMmevdaics B 2019 r. — 1380 gern.

B AnmaTuHCKOI 06JIaCTH HEBBICOKHE KO-
adPunmenter 6paunocru. B 2000 r. ob6urmit
koo durment 6paanoctu — 6,03 %o, B 2007 .
— 10,1 %o (Makcumym 3a 2000-2020 rr.), manee
OTMevaeTcsi CHIKeHue KoadduimeHra — B
2020 r. mokasatens 6,27 %o. B TO ke BpeMs 3a
nocienaue 10 ger obmmit koadduiireHT pas-
BOJAMMOCTH BO3pOC OT 3HadeHus 2,14%o B
2010 r. mo 2,52%0 B 2020 r., IpH 9TOM MaKCH-
MyM Habmogancs B 2019 r. — 3,28%o
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Puc. 1. Kapra-cxema H3MeHEeHU I YHCICHHOCTH HaCeJIeHU IT0 AIMUHUCTPATUBHBIM eTHHHIIAM
AnmaTtuHCKOI 061acTH 32 1999-2021 rr. . A. — ropozckasi aiMUHHUCTPAIs
Fig. 1. Map-scheme of population change by administrative units of Almaty Region for

1999-2021.T. A. is the city administration
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Puc. 2. O6urue k03¢ PUITHEHTHI POKTAEMOCTH U CMEPTHOCTH
B AsiMaTHMHCKOM o61acty Ha 1000 desroBek, %o
Fig. 2. General birth and death rates in Almaty Region per 1000 people, %o
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Puc. 3. Caxpo Murpanuy HaceJIeHUsI B AIMaTHHCKOM 061aCTH, JeJI.
Fig. 3. Balance of population migration in Almaty Region, pers.
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Puc. 4. CpegHeMecsaIHas1 3apabOTHA IUIATa HA OTHOTO YeIOBEKa, TEHTe
Fig. 4. Average monthly salary per person, tenge

B cucreme 3aHATOCTH HaceleHUs aHAJINU3U-
pyemMoro pervoHa HaOJIOAIOTCS TO3UTHUBHbBIE
M3MeHeHUs. PBIHOK Tpyna XapaKrepuayercs
POCTOM UHCIEHHOCTH 3KOHOMMYECKU aKTUB-
HOTO HacejeHUs. YUCIeHHOCTb 3KOHOMUYe-
CKM akKTuUBHOro HacejeHus 3a 2000-2017 rr.
yBenum4mIack Ha 35,7 % u cocrasuna B 2017 1.
1037,5 TbIc. 4en., ogHako ¢ 2017 mo 2020T.
YUACIE€HHOCTh yMeHbIIMIach Ha 1,4 % u co-
craBwia 1022,7 toeic. yen. bespaborHoe Hace-
seHue 3a 2000-2020 rr. cOKpaTUIOCh IIOYTH B
3 pasa. Yposenb 6e3paborunst B 2000 r. co-
craBun 14,1 % B, B 2020r. — 4,8% [3]. B
2020 r. B AJIMaTHHCKOM 06JIaCTH CIIeIYIOIIast

CTPYKTypa 3aHATOCTU HACeJeHUs IO BHUIAM
9KOHOMUYECKOU  esATebHOCTH:  CEIbCKOE,
JIeCHOe U pbIOHOE X03s1iCcTBO — 201,3 THIC. Yet.
(20,7 %), TPOMBILILIEHHOCTh W CTPOUTEIb-
crBO — 140,5 ThIC. Hen. (14,4 %), cdepa ycayr
—632,2 ThIC. 4en. (64,9 %) [3].

B 10 >ke BpeMs B CeJIbCKON MeCTHOCTH, TIe
HaOJIIOMAeTCS MPUPOCT HACEIEHUsI, UMeEeTCsl
npo6eMa HEJOCTATOYHOTO KOJIMYeCcTBA Ba-
KaHTHBIX MECT, 9TO MOKHO OOBSICHUTH HH3-
KAM KBaJU(HUKAIMOHHBIM YPOBHEM CETbCKUX
JKUTeJer, OOJIBIION NOJeil HaceJIeHNUs, 3aHsI-
TO¥ B cepe yCIyT.
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Hemorpadudeckast curyanuss AJIMaTHH-
CKO¥ 00JTaCTH OTIpeiesisIeTCsl TaKKe IMoKasaTe-
asmMu 3apaboTHON 1wiatel. Habmromaercst yse-
JIudeHre 3apabOTHOM IUIATHl U JeHEXKHBIX JI0-
XOZI0B HacesreHus (puc. 4).

3a 2010-2020 IT. B aHAIU3UPYEMOM Pperu-
OHe Bo3pocia 3apaboTHas Iurata Ha 188,1 %.
3a mocnenHUe TPU rofa CpefHeMeCsS9Hasi HO-
MUHaJIbHAs 3apab0OTHAs IUIaTa B PEerHOHE BBI-
pocna Ha 52,5 %: ecu B 2017 r. oHa cocTas-
ssima 110387 rtenre, To B 2020 1. yxxe 168313
teHre [3].

3axiroyenue

Takum o6pasom, AnMaTHHCKass 00J1acTh
CYUTACTCSI OTHOCUTEIBHO O6JIaroIoyIyYHbIM
peruoHoM. B 11eioM B pernosHe HaOIIOmAeTCs
IIOBBIIIICHNE YPOBHS KU3HMU HaceJleHUs. Bos-
pacTaeT 9YMCIO JKUTENEH, CHIDKAeTCS CMepT-
HOCTb, IPOUCXOIUT POCT YUCIEHHOCTU IKO-
HOMMYECKH aKTUBHOTO HAaCeJIeHUS, YBEIMIH-
BaeTcs 3apaboTHas 1iata. M3 oTpumarebHbIX
YepT YPOBHS JKM3HH HaceJIeHUs — OOJIbIION
MUTPAIIUOHHBIA OTTOK HACEJIeHUS W HEeBBICO-
KHe II0Ka3aTelau poxpaeMocTu. [lanee mpuse-

Nutepatypa

1. AamaTtuHckast obaactb B 2016 roay: ctatu-
CTUYECKUIN COOPHUK. AAMaTbl: AenapTaMeHT cTa-
TUCTUKM AAMATUHCKOM 0baacTu, 2017. 240 c.

2. Aemorpaduyeckuii exeropHuk AAMaTuH-
cKkor obaactn 2009-2016: cratucTnyeckuin cbop-
HUK. AAMaTbl: AenapTaMeHT CTaTUCTUKNU AAMaTUH-
cKoli obaactn, 2017. 46 c. (Ha pycCCKOM A3bIKE)

3. 3aHatoctb B AAMaTMHCKOW 0bAacTu: cTaTu-
CTUYECKUIM COOPHUK. AAMaTbl: AenapTaMeHT cTa-
TUCTUKM AAMaTUHCKOM 0baacTu, 2021. 40 c.

4. MakaHoBa A. Y. MeTtoabl kaptorpapupoBa-
HUA U CO3AaHMNE KapPTbl «IKOHOMWKA AAMATUHCKOM

References

1. Almatinskaya oblast' v 2016 godu: statis-
ticheskiy sbornik [Almaty Region in 2016: Statis-
tical Collection]. Almaty, Statistics Department of
Almaty Region, 2017. 240 p. (In Russian)

2. Demograficheskiy ezhegodnik Almatinskoy
oblasti 2009-2016: statisticheskiy sbornik [De-
mographic Yearbook of Almaty Region 2009-
2016: Statistical Collection]. Almaty, Statistics
Department of Almaty Region, 2017. 46 p. (In
Russian)

3. Zanyatost' v Almatinskoy oblasti: statistich-
eskiy sbornik [Employment in Almaty Region: Sta-
tistical Collection]. Almaty, Statistics Department
of Almaty Region, 2021. 40 p. (In Russian)

4. Makanova A. U. Mapping methods and cre-
ation of "Economy in Almaty Region" map.

IeHbl OCHOBHBIE OCOOEHHOCTHM MOHMHAMUKA
HaceJIeHUsI PeruoHa.

C 1999 no 2021 r. pocT YUCIECHHOCTH Hace-
snedusa cocrasuil 33,4 %. C 2000 mo 2020T.
POXXaeMOCTb B PpEruoHe YyBeIW4YWIach Ha
28,7 %. B 2000-2019 rr. oTMeYanoch COKpa-
IeHre CMePTHOCTU HaceneHust, B 2020 r. 06-
muit K09 UITUEHT CMEPTHOCTH He3HAUM-
tenbHOo moBbicuiicsa. C 2000 mo 2020 r. ecre-
CTBEHHBII IIPUPOCT HACEJIEHUS B PETUOHE BbI-
poc Ha 294,8 %. IlonoxurenbHOE CaablO MU-
rpanuu B pecryOiamke oTMedanoch B 2004-
2013 rr., OTpULIATEIBHOE CATIbJ0 MUTPALUU —
B 2000-2003 rr., 2014-2020 rr. PerHOK Tpyna
XapaKTepu3yeTcs POCTOM YHUCIEHHOCTH 3KO-
HOMUIYECKH aKTHUBHOTO HacenaeHHs. YucneH-
HOCTh 3KOHOMUYECKH aKTHBHOI'O HacCeJeHUS
3a 2000-2017 rr. yBenmuuinace Ha 35,7 %, ¢
2017 mo 2020 T. HE3HAYUTEIIbHO YMEHbIIIH-
nmace Ha 1,4 %. BespaborHoe HaceieHme 3a
2000-2020 rr. coxparmiaock B 3 pasza. 3a mo-
clegHUe TPHU Trojia CpefHeMecsdyHass HOMU-
HaJbHast 3apabOTHAs IJIaTa B PErMOHEe BhIPOC-
J1a Ha 52,5 %.

obnactn» // MeXAYHAapOAHbIM aKapeMUYECKWI
BeCTHUK. 2014. Ne 6 (6). C. 6-8.

5. Blopo HauMOHaAbHOW CTAaTUCTUKM AreHTcTBa
no cTpaTerMyeckomMy NAaHMPOBaHUIO U pedopmam
Pecnybankn KasaxctaH [IAEKTPOHHbIM pecypc].
URL: https://stat.gov.kz/ (pata obpalleHUs:
15.07.2022)

6. OtkpbiTbie reotexHonormn NextGIS [Inek-
TpoHHbIM pecypc]. URL: https://nextgis.ru/ (aata
obpalleHus: 15.07.2022)

Mezhdunarodnyy akademicheskiy vestnik [Inter-
national Academic Bulletin]. 2014. No. 6 (6). Pp.
6-8. (In Russian)

5. Byuro natsional'noy statistiki Agentstva po
strategicheskomu planirovaniyu i reformam
Respubliki Kazakhstan [Bureau of National Sta-
tistics of the Agency for Strategic Planning and
Reforms in the Republic of Kazakhstan]. Availa-
ble at: https://stat.gov.kz/ (accessed
15.07.2022). (In Russian)

6. Otkrytye geotekhnologii NextGIS [Open
NextGIS Geotechnologies]. Available at:
https://nextgis.ru/ (accessed 15.07.2022). (In
Russian)


https://stat.gov.kz/
https://nextgis.ru/
https://stat.gov.kz/
https://nextgis.ru/

50 e o o UzBectusa AIMY. T. 16. Ne 3. 2022

e » « DSPU JOURNAL. Vol. 16. No. 3. 2022

CBEJJEHU Ob ABTOPE
IIpuHagaeXKHOCTh K OpraHUu3aluu

Ammp6exos IlIera601aT Y 1aHOBUY, aciiu-
paHT Kadenpsl reorpadun, MOCKOBCKHII rocy-
JapCTBEHHBINI YHUBEPCHUTET I'e0Je3UH U KapTO-
rpacduu, Mocksa, Poccust; e-mail: shasirbekov
@gmail.com

Hay4HbIil pyKoBOZUTENb: TOKTOP reorpa-
¢ugeckux Hayk, npodeccop, 3aBemyIOLINI
kacenpoit reorpaduu, MOCKOBCKHIT ToCymap-

INFORMATION ABOUT AUTHOR
Affiliation

Shynbolat U. Ashirbekov, Ph.D. student,
Department of Geography, Moscow State Uni-
versity of Geodesy and Cartography, Moscow,
Russia; e-mail: shasirbekov@gmail.com

Scientific Supervisor: Doctor of Science
(Geography), Professor, Head of the Depart-
ment of Geography, Moscow State University
of Geodesy and Cartography, Vitaly V. Brat-

CTBEHHBIIl YHHUBEPCUTET TIeofie3ud M Kapro- Kkov.

rpaduu, Bparkos B. B.

Ipunsma 6 newamv 31.08.2022 2. Received 31.08.2022 2.

Haykun o 3emae / Earth Science

OpurnHanbHas ctatba / Original Article

YAK 504.062

DOI: 10.31161/1995-0675-2022-16-4-50-55. EDN: GBIIFD

Feorpadpuueckue ocob6eHHOCTU
KyAbTYPHOIO AaHALLadTa «carosgma» B ANOHUH

©2022 bgHyeBa A. W.

MOCKOBCKWIW roCyAapCTBEHHbIM YHUBEPCUTET MMeHU M. B. AoMoOHOCcOBa
MockBa, Poccus; e-mail: ban-sai@mail.ru

PE3KOME. Lieab pabotbl - npeAcTaBuTb 0630p MaTepPUanoB NO ANOHCKOW KOHUENUMKU «caTosiMa» B paMkax
N3YYEHUA MEXAYHAPOAHOrO OMbiTa TPAAMLIMOHHOIO MPMPOAOMNOAB30BAHUA B FOPHbIX AaHAlWadTax. MeToabl:
KOAMYECTBEHHbIN U KauYeCTBEHHbIA aHaAU3 PYCCKO- U aHIAOSI3blYHbIX HayUHbIX cTaTeil, 0630p aHrAOSA3bIYHbIX
MoHorpaduii, matepnanoB MHUHWCTEPCTBA OKpyxatowen cpepbl AnoHWW. PesyabTatbl. lpeacTaBAEHbl He-
CKOAbKO BapWaHTOB TepMUHA «CaTtosiMa», ONpeAeAeHbl KAKOUEBBIE CAOBA M CAOBOCOYETaHWSA, @ TakXe OCHOB-
Hbleé XapaKTePUCTUKK, NPUCYLLME TaKUM AaHALadpTamM. AaHa XPOHOAOTMA BO3POXAEHWUS KOHUEMNUUKU B 3aKO-
HOAQTEAbHbIX aKTaxX M roCyAaPCTBEHHbIX NporpamMmmMax AnoHuU. PaccMoTpeH NnpumMep perMoHaAbHOW MHULUMA-
TMBbI BO3POXAEHMA AaHALIAPTOB «carosmar» B npedektype KaHarasa. OnbiT ANOHMM NO3BOASIET CAEAATb CAE-
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ATEABHOCTb GEPMEPOB U UHULMATUBHbLIX TPynn npu npedeKTypHou GUHAHCOBOM M OpraHM3aLMOHHOM MOA-
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TPYAHUYECTBA.
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ABSTRACT. The aim of the work is a review of materials about satoyama concept to study the interna-
tional experience of traditional nature management in mountain landscapes. Methods. The analysis of
Russian and English language papers, manuscripts, reports of Ministry of Environment (Japan). Results.
The several definitions of satoyama are analyzed, and the original term is suggested considering essential
key words and phrases. The official documents that revive satoyama concept at national level are shortly
observed. Some practical outcomes from Kanagawa initiative are discussed. Conclusion. In the revival of
rural areas, the activities of farmers and initiative groups with prefectural financial and organizational sup-
port play a significant role. It is noted the importance and lack of interregional interaction and international
cooperation.

Keywords: traditional nature management, ecological education, ecological tourism, mountain areas, ru-
ral areas.
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BBenenue

CoxpaHeHue KyJIbTYPHBIX JaHAIIADTOB,
MO/IIeP>KKa U BO3PO’KIECHUE TPAAUIIIOHHOTO
IIPUPOIOIIOIB30BAHMS IIPENCTABISIOT OO0
BO)XHble HMHCTPYMEHTBI B  JOCTIDKCHUHU
YCTOMYHMBOTO Pa3BUTHS Kak B Poccum, Tak u
3a py6eskom. Ilyiss TOPHBIX TEepPUTOPUIL BO-
IIPOC TAKKe aKTyaJieH B KOHTEKCTe BCE BO3-
pacTaloIero aHTPOIIOTeHHOTO [aBJICHUS U
JIOCTaTOYHO OCTPO IPOSIBIISIOIINXCS TOCIIE]-
CTBUY KIMMaTUYeCKUX U3MEeHeHuil. B pamkax
M3yYeHHs]  MEKIYHapOAHBIX  IPUMEPOB
YCTOMYHBO  CYIIECTBYIOIIUX KYJBTYPHBIX
naHAImadTOB 0COOEHHO MHTEPECHBIM IIpefi-
CTaBJISIETCSI OTBIT SIIIOHUHM — Pa3BUTOTO, BBI-
COKOTEXHOJIOTUYHOTO TOCYIapCTBa, KYJIb-
TypHBIe JaHAIA(THI U 3JIeMEHTHl TPaguIn-
OHHOTO IIPHUPOMIONOJIb30BAHUS B KOTOPOM
UTPAIOT, TEM He MeHee, HeMaJIOBaXHYIO POJIb
B COBPEMEHHOM HAIlMOHAJILHOM OKOJIOTHAYe-
CKO1 TIOJINTUKE M JOCTIKEHUH YCTOMINBOTO
pasBUTHSI 9KOHOMUKH U O0OIIIeCTBa.

deHOMEH  TPAaAMIMOHHOTO  SIITOHCKOTO
[PUPOOIIOIB30BAHUS «CATNOAMA» SIBIISIETCS
00BeKTOM HCCIleoBaHus reorpados, 9KOI0-
roB, OM0JIOTOB, arPOHOMOB U COLIMOJIOTOB He
TOJIBKO B SIIIOHUY, HO U APYTUX CTPaH MHpa:
¢ 1996 1. mo maHHON TeMe B 6ase MaHHBIX
Ckomyc IpOMHIEKCHPOBAaHBL 272 CTaTbu
ydeHnsix n3 Anonun, Kuras, llIsenun, Benn-
koOputaHuu u apyrux crpat [11]. Haunb6omnee
n3BectHble aBTOph: K. Nakamura (Kanazawa
University), K. Takeuchi (The University of
Tokyo).

B pycckosi3bl4HOM Hay4YHOU JIMTEpaType
TEPMUH U KOHIIEIIUS «CAMOoAMa» PaccMar-
puBatorcst B crarbsax A. . Huxkudoposa u
M. C. baxupesoit [2], a Takke yIOMIHAIOTCS
B paborax U. C. Tuxouxoir [4, c.32], O.E.
Adanacpesa [1, c. 21], XoxmoBoit [5, c. 163] B
paMKax MCCIeOBaHUN 6oJiee IIMPOKUX IIPO-

6imem. A.U. Huxudopos, M.C. baxupesa
M3YYaIOT TaKoKe JAHMIIADTBI «carmosma» C
60siee CrenMagIn3upOBAHHON TOYKH 3PEHUSsI,
a UMEHHO — PBIOHOTO X03s1iicTBa [3]. MO>KHO
IPEIIOIOKUATh, YTO Hapsily ¢ [IPYTHUMH
SAIMIOHCKAMHU CJIOBaMH U TE€PMHUHAMU, CTaB-
IIUMHI MEXIYHapOAHBIMH («XaHaMM», «KO-
raii» u np.), «camosama» TaKXe BOUIET B BO-
KaOyJIsIp POCCHICKUX SITIOHUCTOB U 9KOJIO-
rOB.

Ienp maHHOM cTaThU — 00OOIINTH IIpen-
CTaBJICHHYIO B Hay4HOU JuTepaType nHMOp-
MAIUIO 110 AMOHCKOM KOHIEIIUN «CAOIMa»
B PaMKax M3y4eHHs] MEeXIYHApPOHOTO OIIbITa
TPaJUIIMOHHOTO IIPUPOIOIOIH30BAHUS B
TOPHBIX JaHIIadTax.

OcHOBY 0630pa COCTaBMJIM PYCCKO- U aH-
TJIOSI3bIYHBIC HAayYHbIE CTAaTbU, AHTIJIOSI3BIU-
Hble MOHOTrpaduu, a Takke MaTepuanbl Mu-
HUCTEPCTBa OKPYIKaIOIel cperbl SmoHuH.

Pe3ybTaThl M MX 06CYKIeHHE

B may4ynoIl uTeparype BCTpedaroTCs pas-
JaudHble  (OPMYJIMPOBKH, OOBSICHSIOIINE

tepmut «camosma» (sn. H [, rne B camo —
«CeJTbCKas MECTHOCTB», «/IePEBHS», «POIUHAY;

[l sama — «ropbi», «JIec», 31ech UepOTIUd
MOYXHO TPaKTOBaTh U 60Jjiee 00I0: TOpHUCTas
MECTHOCTb, IPearopbsi, XojMbl). OpHaKO
KIIOYE€BbIMU CJIOBAMU U CIIOBOCOYECTAHUAMU
MOKHO CYHTAaTh CIEIYIOIUe: «TOPHBII»,
«TPaIUITUOHHBINY», «CEIbCKUI», «OepeskHOoe
OTHOILIEHNE K IIPUPOIEe», «yCTOMYUBOE pas-
BUTHE». PacCMOTPpUM HECKOJIBKO OTIpefesie-
HUU HIDKE.

K. Takayru [10, c.9-10] obparaer BHU-
MaHMe Ha TO, 4TO JAHAIIA(THI «camosma»
HaXOOATCS IO, BOS)ICfICTBI/ICM nu YHpaBHeHI/I'
eM dYeJIOBeKa, T.e. 3TO IOCEeJIeHUsI M PacIio-
JIOJKEHHDbIC BOKPYF HUX JIECHBbIC U HaCTél/IH_[—
HBIC BTOpI/I‘{HO‘HpOI/I?)BOI[HLIe J'IaHI[HIa(l)TbI.
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Duraiappah u Nakamura (7, c. 3], B pamkax
uccnegoBanus YHusepcurera OOH, paror
CXO’Kee OIlpefesieHHe, IMTOMYepKHYB codYeTa-
HUe pPa3INYHbIX TUIIOB JKOCUCTEM B camo-
siMe, OCBOEHME SKOTOHHBIX 30H. MHOTrUMH
aBTOpaMHU  TakKe TMONUYePKUBAETCSA, YTO
SIIIOHIIBI IOHUMAIOT CatmosiMy KaK CUMBOJI UX
TPagUIMOHHOTO 00pa3a >KU3HU U TYXOBHBIN
CUMBOJI Hanuu [9, c. 254] 1 Kak mecra -
TeJIbHOTO OCBOEHMS M MPUPOMOIIOTH30BAHS
[6, c. 87].

MUHHCTEPCTBO  OKPY’KAaIOIIEH  CPembl
Snonun oTHOCUT K JaHAIIadTaM «Camosma»
CeJIbCKUe TepPUTOPUHU, IIPEACTaBICHHbIE 3a-
JICCCHHBIMHM  y9YacTKaMH,  CEJIbCKOXO3SIi-
CTBEHHBIMHU 3eMJISIMU, TIOCEJICHUSIMU U UPPU-
TFallOHHBLIMU CUCTEMaMU — B 3HAYUTEIbHOM
CTeleHu MpeoOpa3soBaHHbIE XO3SUCTBEHHOMN
IeSATeIbHOCThIO [TPUPOIHO-aHTPOIIOTeHHbIE
nmaunmadTe [12].

O606mass nHGOpPMAIUIO, MOXXHO IaTh
crenymomee ompenenenue. Camosma — 3TO
TPaOgULUVOHHBIN ANMOHCKUM CEJIbCKUM JIaHM-

madT, BKIOYAIOIIUN B ceOs1 MO3auKy rop u
PaBHUH, PeYHBIX [JOJIHH, JIECHBIX YIaCTKOB U
CeJIbCKOXO3SIFICTBEHHBIX YTOAMI, a TaKKe
CeJIbCKUX IOCETIeHUM, T OCYIIeCTBIISIeTCS
TPaIUIIMOHHOE  IIPUPONOIOIb30BAHUE B
paMKax BeJIeHHsI CeIbCKOTO, JIECHOTO M PBIO-
HOTO XO3SIICTB U MOJIEP)KUBAETCS YCTONIN-
BO€ COCYIIIeCTBOBAHME YeJIOBeKa U IPUPOIBI
C COXpaHEHHUEM SITOHCKOM KYJIbTYPhIL.

HeoTrbemiemble, Ha Halll B3IJISI, XapaKTe-
PUCTHKY JIaHAIIA(TA «Camosgma» MOTYT OBITh
HIPeCTaBIIeHbI CJIeAyIouM obpasoM (puc.):

— OKOTOHHBIE 30HBI «TOPBI-PABHUHBI»,
«peKa-CyIa», «Jiec-TalllHsI»;

—  ycnoBHO-KopeHHBIE (YK), BropmaHO-
npousBonubie (BII) n aQaHTPOIIOTEHHO-
Mopudunuposanusle (AM) nmaHmadTer C
pasaInYHOM CTENEHBIO BO3AENCTBUSA YeIOBeKa
Ha [IPUPO.Y;

— CEJIbCKOE X035 CTBO, JIECHOE XO3SMCTBO,
PBIGHOE XO35IIICTBO;

— COXpaHEeHHe KyJIbTYPbI U TPAIHIIHIIL.

CTEMEHb TPAHC®OPMALINKA
JNAHOLWA®TOB

PasnnyHan cteneHb
TpaHchopmauum
COBPEMEHHbIX JlaHALWadTOB:

YK, B, AM

RYJIbTYPA

CoxpaHeHue
TPAgULMIA 1
KY/IbTYPHOTro KoAa
(camomnpeHTUYHOCTH)
AMOHLEB

MPUPOA

CaTtoama

TUN NPMPOAONO/Ib3OBAHUA

Pa3fniMyHble BUABI XO3ANCTBOBAHMA:
CeNbCKOE, /IeCHOE, pblibHOEe

DKOTOHHbIE 30HbI:

ropbl-paBHUHbI, peKa-Cylla, eC-nalHA

Puc. XapakTepucTuku JaHmadToB camosma (COCTaBJIEHO aBTOPOM)
Fig. Characteristics of Satoyama landscapes (compiled by the author)

JlaapmradThl  «camosimMa»  BBITIOTHSIOT
MHOTOYUCIICHHBIC OKOCHUCTEMHBIC YCHYFI/I,
3HAYUMOCTH KOTOprX prIIHO HepeOHeHI/ITL.
Cormacuo R.Kada [8, c. 117], Tumomaoruio
OKOCUCTEMHBIX YCIYI M O3KOHOMHUYECKOMN
[eHHOCTH JaHamadToB camosma (1 camo-
YMU — T.e. CeIbCKUX IPUOPEKHBbIX JIAH[-

1m1apTOB) MOKHO IPUBECTH CIEOYIOIIUM 00-
pasom:

1) CTonMOCTb UCIOIL30BAHMS:

— mpsMas CTOMMOCTh HCIIOJIb30BAHUS
(cebCKOXO3SIUCTBEHHbIE M PBIOOXO3SII-
CTBEHHBIE IPOAYKTHI, [IPEBECHHA, THKOPO-
CBl);
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— KOCBEHHAasl CTOMMOCTb HCIIOJIb30BaHMsA
(ocretnka maHmmadpTa, BOXHBIE PeECypCHI,
JIeCHbIe OKOCUCTEMBI, B T.d. Ui TypuU3Ma H
OTJbIXa);

— OTJI0’KEeHHAsA CTOMMOCTb.

2) CTonMOCTb HEUCIIOIb30BAHNUS:

— CTOMMOCTDb HaCJIeIoBaHUs (COXpaHeHue
KYJIBTYPHBIX TPaguIUil Ajs1 OyIyIINX MOKO-
JIEHNM );

— CTOHMOCTH CYIIeCTBOBaHUs (OXxpaHa
BHUIOB, HAXOISIIIUXCS IO, YTPO30il MCIE3HO-
BEeHUS).

C TOYKM 3peHus MOJydeHUs: 0603HaUIeH-
HBIX YCIYT ¥ YIpaBJIe€HHUS TePPUTOPHEN, B
JIUTEpaType TOBOPUTCSI O BAKHOCTH Kak
UHUIUATUB «CHU3Y», TaK U O IMOJJIePIKKe
«cBepxy». Tak, B BO3POXIEHUH TPAgUIINOH-
HOTO KyJIbTYPHOrO JaHmguiadra camosma B
1990-2000-x rr. OGOJIBIIYIO POJIb CHITPAJIO
B3auMojieiicTBUe (epMepOB U aKTUBHCTOB
MECTHBIX COOOIIECTB, KOPHU KOTOPOTO JIeKAT
B (¢eHOMEHe OOIIeCTBEHHOTO I0JIh30BAHUS
gemneti (sm. A= wpuaiimu), cymecrso-
BaBIIIETO B IEPHUOJ JOUHAYCTPUATHHOTO 9Ta-
na SKOHOMUKH SIIMOHNN.

O noHMMaHUU HEOOXOTUMOCTU BO3POK-
[eHUs] TPAOUIMOHHBIX CeIbCKOXO3SIIICTBEH-
HBIX JIaHAMIADTOB B paMKax HAIMOHAIHHOM
HOJIUTUKUA MOXKHO CY[IUTh II0 IIOSIBJICHHIO
TepPMUHA «CAMOSIMA» B TOCYTaPCTBEHHBIX 1O~
KyMeHTax (Tabiu.). B 1994 r. repMuH ObLT MC-
mosib30BaH B OCHOBHOM IUTaHe TIO OXpaHe
OKpY’KaloIlleil Cpensl, Tfe ISl COXpaHEeHUs
naHamadToB camosma OTMeYaaach HeOOXO-
IUMOCTD JIEFICTBUI KaK CO CTOPOHBI TOCyIap-
CTBa, TaK U CO CTOPOHBI 061IIecTBa. B 2003 r.
B HarnuonanbHO# crpareruu mo 6GMOpasHO-
obpasuto  smaHmmadThl  camosma  ObLIN
Ha3BaHbl B)XHBIM HMHCTPYMEHTOM B COXpa-

HeHMH 6mopasHooOpasus, a B 2008 1., B Oc-
HOBHOM 3aKOHe 10 OMOpasHOOOpa3wio, OT-
MedYeHbl KaK PariOHBI OXPaHbl OMOpPa3HO00-
pasusi. 3HAKOBBIM OTAallOM CTajl IIEPHOJ C
2010 r., xorma OBLI npussat [Inan peiictBuit
10 OXpaHe JaHAMA(TOB camosma, U IPOIN-
CaHbl NEVICTBUS JUISI MYHHIIMITAJIbHBIX BJIa-
CTell 10 UX coxpaHeHUIO. Torza ske Ha MeX-
OYHAapOOHOM YpPOBHE 3allyIlleHa KaMIIaHUs
«Satoyama Initiative». B 2000-2010-x rT. psn
MUHUCTEPCTB SIIIOHUY 3aIlyCKaloT IIPOTpaM-
MBI, TaK WIM MHade KaCAIOIIHeCcs] CeIbCKUX
Tepputopuii 1 ¢epMepoB, OIHAKO Pa3po3-
HEHHOCTb I[eJIeil TaHHBIX IPOTPaMM U OTCYT-
CTBHE €JUHOIO MHCTUTYTAa, OTBETCTBEHHOTO
3a UX peajn3anuio, He IpuUBeIO K addek-
TUBHOMY pe3yJIbTaTy. DKCHepThl OTMEYaroT,
YTO B UTOT€ 3HAYUMYIO POJIb ChITPAIA MYHH-~
IUATIATUTETBl ¥ TIpedeKTypsl, KOTOpble Ha
CBOEM YpOBHE IPWHHMAJIU PelIeHUus U I10-
CTQHOBJICHHWsI II0 BOIIPOCaM COXpPaHEHUs
JTaHAIIadTOB camosma.

OpHuM u3 Hambojee SIPKUX INPUMEPOB
IeCTBUN Ha PeTMOHAJIBHOM YPOBHE SIBJISIET-
cs1 uHMnMaTuBa npedektypsl Kanarasa [9],
rae B 2012 r. 66Ut yTBepK/ieHBI 13 06beKTOB
(rwtomranpio ot 12 ra mo 2,8 ThIC. Ira), IO KO-
TOPBIM 3aKJIIOYEHBI COTJIAIIICHUSI MEKY Bia-
IeNblIlaMU 3eMJIM M MHUIMATUBHBIMU TIPYII-
namu. [Tocnenaue 3aHMMaINCh BO3POSKIEHNU -
€M TPaJIMIIMOHHBIX CHCTEM IPUPOIOTIOIB30-
BaHUS (BOCCTAaHOBJIEHHEM  CeJIbCKOXO3SIii-
CTBEHHBIX 3eMeJIb U JIECOB), a TAKKe 9KOJIO-
rMYeckuM oOpasoBaHMEM U IIPOCBEIIeHUEM
(XalKMHT, PHIOOJIIOBCTBO, KYJIHMHApHBIE Ma-
CTEep-KJIACChI, CEJIbCKOXO3SAMCTBEHHBIE Ma-
CTep-KJIaCcChl, MacTep-KJIACChl 110 MU3TOTOBJIE-
HUIO MECTHBIX CYBEHHUPOB, JIOKaJIbHBIE e-
CTUBAJIX, HAOTIOEHUsI 33 IITUI[AMY U JIp.).

Ta6nuya. DTansl IKOIOTMIECKON MOTUTHKYA S moHnN
10 BOIIPOCY BO3POXKIEHN TaHAIA(TOB camosma
Table. Stages of Japan's environmental policy on the revival of Satoyama landscapes

HokymeHT

KnioueBas uges

OCHOBHO NMaH Mo oxpaHe okpyxaroLen cpe- [HeoBX0aMMOCTb YCUMMA CO CTOPOHBI FOCYAapcTea v obluecTsa

abl (1994) (Basic Environment Plan)

Ana CoOXpaHeHns J'IaH,EI,LIJa(*)TOB camosma

HaumoHanbHas ctpaterus no buopasHoobpa- |Ponb nanawadToB camosiMa B coOXpaHeHun bropasHoobpasns;

avio (2003)

Satoyama, Conservation and Rehabilitation Model Program
(2004)

OcHoBHoi 3akoH no BropasHoobpasnto (2008) |Camosma kak panoHbl OxpaHbl GropasHoobpasus

(Basic Law on Biodiversity)

Satoyama Conservation and Utilization Action |PekomeHzaLum MyHULMnanbHLIM BIACTSM MO COXPaHEHMIO

Plan (2010)

naHawadgToB camoama

KamnaHnusa «Satoyama Initiative» (BcTpeuya cTo- |International Partnership for Satoyama Initiative (IPSI)

POH KOHBEHLMM No BuopasHoobpasuio, 2010)
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CJI0’)KHOCTH, KOTOpBIE OBLITH BBISBIECHBI
10 Xoxy npoekrta B Kanarase:

— CTapelollee CeJIbCKOe HaceleHue, He-
XBaTKa TPYHOBBIX PeCypPCOB;

— Heo6XomUMOCTb (OPMUPOBAHUS aAK-
TUBHOM ITO3UINHU Y TIpedeKTYPHBIX afIMAHU~
CTpanmi (Kak CBA3YIOIIErO 3BeHa MEXIY MY-
HUIUNIUIATETAMI U HAIlMOHAIBHBIM IIPABU-
TEJIbCTBOM) M MEXPETHOHAIbHOE COTPYIHU-
9eCTBO;

— He0OXOJUMOCTh 3aKOHOJATEIbHBIX U3~
MEHEHU! Ha MYHUIUMIAIBHOM YpPOBHE
(HampuMep, paspelleHus Ha CTPOUTEIbCTBA
X0300BEKTOB Ha BO3MIEJIBIBAEMBIX YYaCTKaX
epmepckux 3emens);

— (pannpaitsunr, npusiedeHue Ou3HeC-
cexkTopa (mJIs IOBBIIIEHUS KOPIOPATHBHOU
COI[MAJILHOM OTBETCTBEHHOCTH KOMIIAHMIA)
yepe3 pas3INYHbIe IPOEKTHI, HAIIPUMEp, PbI-
HOK YTJIEPOJIHBIX eIHHUII;

— MEX/IyHapOIIHOe COTPYIHUYIECTBO depe3
npoekTel «O6pasoBaHue U YCTONIUBOTO
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PE3IOME. Lenb. OueHKa COBpeMEHHbIX KAMMAaTUUYECKUX YCAOBUIA FOPHbIX AaHAWadToB CeBepHoro Kaska-
3a Ha GOoHe MeHsLLeroca kKaMmarta. Metoabl. MMcnoAb30BaAMChb AaHHbIE TeMMepaTypbl U OCAAKOB MO LIECTU
MeTeocTaHuMsaM B nepuoa ¢ 1961 no 2020 r. ObpaboTka MaTepuana npoBoanAack B Excel ¢ npumeHeHnem
METOAOB MaTeMaTMUEeCKOW CTaTUCTMKK. Pesyabtatol. CpeaHeroposasi Temnepatypa B nepuop ¢ 1961 no
2020 r. BbipocAa Ha 0,5 °C. YBeAnumaacb CyMMa aKTMBHbIX TeMnepatyp, npesbiwatowas 5 °Cun 10 °C Ha 6 m
13 % cooTBeTCTBEHHO. CpeaHre TemnepaTypbl CaMoro XOAOAHOIO Mecsila (SHBapb) U CamMoro TEMAOro (MHOAb)
Takxe noBblCMAMCb. OCapKM OCTaAMCb B npepenax HopMmbl. OTMevaeTca nepepacrnpeAeneHe 0CapKoB B Te-
yeHue ropa. Ocapku TENAOTO NEPUOAE B HOPME MAM HEMHOTIO BbILIE€ HOPMbl, XOAOAHOTO — COKPaTUAMCH. Bbl-
BOA. KAMMaTUUeCKne M3MeHeHHUA ropHbix AaHAWadToB CeBepHOro KaBkasa NpoTEKAlOT NO CLEHAPUIO YBEAU-
YyeHMs roAOBOM TeMnepaTypbl, HAMBOAbLLME TEMMbI €€ POCTa OTMEYAOTCA B MOCAEAHUE AECATUAETUS. KOAW-
YEeCTBEHHO OCaAKM M3MEHEHWI NMPaKTUYECKW HE NMPeTepneAun, OAHAKO M3MEHWUAOCH MX COOTHOLLEHWE BHYTPU
CE30HOB.
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ABSTRACT. Aim. Assessment of current climate conditions in the mountain landscapes of the North
Caucasus against the backdrop of a changing climate. Methods. Temperature and precipitation data from
six weather stations from 1961 to 2020 were used. The material was processed in Excel using the methods
of mathematical statistics. Results. Average annual temperature from 1961 to 2020 increased by 0.5 °C.
The sum of active temperatures increased, exceeding 5 °C and 10 °C by 6 and 13 %, respectively. The av-
erage temperatures of the coldest month (January) and the warmest month (July) also increased. Precipita-
tion remained within normal limits. There is a redistribution of precipitation throughout the year. Precipita-
tion during the warm period is normal or slightly above the norm, during the cold period it has decreased.
Conclusion. Climate changes in the mountain landscapes of the North Caucasus proceed according to the
scenario of an increase in annual temperature, the highest rates of its growth have been observed in recent
decades. Quantitatively, precipitation has practically not changed, but their ratio within the seasons has
changed.
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moisture coefficient.
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BBenenue

CorjnacHO MHPOBBIM HCCIIEIOBAHUSIM, HET
HUKaKUX COMHEHUU B IMPOUCXOMSIIUX TJIO-
6anbHBIX KIMMAaTUYeCKUX n3MeHeHnsx. Cro-
PbI BO3HHUKAIOT TOJIBKO O MPUYMHAX ITHX U3~
MmeHeHuit. IlociaenmHue cBegeHHUS O TI00ANb-
HBIX M3MEHEHMSIX KJIMMaTa OTPa)KEHBbI B IIle-
CTOM o1leHOYHOM nokiane MI'OUK, ony6nu-
KoBa"HHOM B 2022 r. [20].

PervoHasbHBIM UCCIIENOBAHUAM B 001aCTH
M3MeHeHUs KINMaTa, B 9aCTHOCTH CeBepHOTo
KaBkasa, Taxke IOCBSIIIEHO MHOKECTBO pa-
6ot. B paborax [1; 2; 5; 8; 16] mama oreHka
coBpeMeHHOMY ouieieHeHHnI0 CeBepHoro Kas-
Kasa Ha (poHe M3MeHEeHUs KIMMAaTa, a TakKe
AKTHBU3AIIUN OIACHBIX T'HIPOMETEOPOJIOTH-
YeCKUX SBJIEHWNM. BinsHMe KIMMaTHIeCKUX
M3MEHEHUl Ha CTPYKTYpPy M (PYHKIHMOHUPO-
BaHue yanamagdros Ceseproro Kaskasa pac-
cMoTpeHo B paborax [3; 6; 10; 11]. Ormenka
KauMatudeckux uaMeHenuit lOra Espomeii-
cKoM 4Jactu Poccum M mIOCHenCcTBUM OTUX W3-
MeHeHWI Ha MPUPONHbIE CUCTEMBI M IKOHO-
MUKy U3ydeHbl B paborax [4; 12; 18; 19]. Ombit
KaprorpaupoBaHusi U3MEHYMBOCTU  arpo-
xinMarudeckux ycnosuit CesepHoro Kaskasa
mpeyicTaBiieH B paborax [7; 17]. OnHako usme-
HeHMsIM KIMMara TOpHbIX JsaHamadToB Ce-
BepHoro KaBkasa, Ha Hall B3IJISIH, Y/AEJICHO
HEeOCTaTOYHOe BHUMaHUe. [opHbIe TanHmmad-
bl CeBepHOro KaBkasa 3aHMMAIOT IpaKTHYe-
cku 1/3 teppuropuu, 1OCTaTOYHO XOPOLIO 3a-
CeJIeHBI, aKTUBHO WCIIOJIB3YIOTCS B CEITBCKOM
XO3SIMCTBE, B OCHOBHOM B JKMBOTHOBOJICTBE, a
TaKKe MCIIOIb3YIOTCS B peKpealiu.

Llenpio wucciiemoBaHUs SBJSIETCS OIleHKa
COBPEMEHHBIX KIMMAaTHYeCKUX YCIOBHI TOp-

HeIx JaHgmagToB CesepHoro Kaskasa Ha
(oHe MeHSIOIIerocs: KJINMATa.

Marepuas 1 METOIbI HCCIIETOBAHUS

AHanu3 KIMMAaTU9eCKUX M3MEHEHUN IIPO-
BOJIUTCSI Ha OCHOBE IAHHBIX 6 pelpeseHTa-
THUBHBIX METEOPOJIOTUYECKUX CTAHITUI (AXTBHI,
3enenuykckas, [llagmratmas, [aToit, Kiyxop-
ckmi1 repesai, Tebepma) B mepuon ¢ 1961 mo
2020 r. st aHanM3a MCHOJIB30BAIUCH CPel-
HEMeCSIIHble TEeMIIePaTypbl M KOJIUYECTBO
ocagkoB. Cratucrudeckass o6paboTka Mare-
puana nposoamiack B Excel. C npumenenuem
METOZIOB MAaTeMaTUYeCKON CTAaTHCTUKU, B
tabnumax Excel 6putnm mpomnmcaHbl MaKpOCHI
10 BCeM BBIOPAHHBIM METEOCTAHIIMSIM M pac-
CYUTAHBI CJIETYIOIIe II0Ka3aTeIH:

— CyMMa aKkTHBHBIX TeMmIiepaTyp Ooiibliie
5°C, 10°C — 3TOT IIOKa3aTeIb UCIOIb3YeTCS
ISl OHpefieJIeHus] HOTPeOHOCTH B TeIlIe
OOJIBIIMHCTBA PACTEHUI, a TAKOKE ISl OL[eHKH
TepMUYECKHX pecypcoB Teppuropuu. OH
olpelessieTcst KaK CyMMa CpeHeCyTOYHBIX
TeMIIepaTyp BO3[yXa 3a IePHOJ BpeMeHH, B
TeYeHre KOTOPOTO CPeHEeCyTOYHasl TeMIlepa-
Typa 6bu1a BbIIe 5, 10 mau 15%

— CyMMa TeMIIEpaTyp 3a XOJOJHBIN IePHOT
(HOs16pB-MaprT);

— CyMMa OCaJKOB 3a XOJIONHBIN (HOSIOPb-
MapT) | TEIUIbI (alpelb-OKTsOpb) IIepHObI;

— rugporepmudeckuit koappunuent Ce-
nsaunaosa . T. (I'TK) [15];

— koaddunmeHt ysraxHeHus lBaHosa
H. H. (Ky) [9];

— MaKCHMaJIbHOE, MUHIMAJIbHOE U CpelHee
3HAYEeHUE TEMIIepaTypbl U OCAIKOB 3a BBI-
OpaHHBII IIEPUOI;
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—  CpemHEKBaJpaTUYeCKOe  OTKIOHEHUE
TeMIIepaTypbl X OCA/IKOB.

B xadecTBe HOPMBI UCHOJb30BAINCH MaH-
Hble u3 [14].

Pe3ynabTaThl M UX 00CYyKIeHUE

CpenHeromoBasi TemIeparypa B TOPHBIX
naupmadrax CeBepHoro KaBkasa cocraBmia
6,7°. OTKJIOHEHHE OT CpPeIHEMHOTOJIETHETO
3HaueHusa cocraswio +0,5°C. Haubonbliee
OTKJIOHEHHUE OTMeYaeTCss B XOJOMHbIN PO
(c HOsOps MO ampenb) W COCTABISIET OT
+0,5 °C mo +1,0 °C. MakcuMaabHO TeIUIBIM 3a

nccnenyemserii mepuon 6pur 2010r. (puc. 1).
Hau6omnee xomogusiM — 1992 r. Poct romoBoii
TeMIepaTypbl XOPOIIO WUIIOCTPUPYET JIH-
Heitublil TpeHn (puc. 1). 3uma crama Gonee
MSITKOHM, TeMIepaTypbl CaMOrO XOJIOIHOTO
Mecsiria (siHBapsi) BBIPOCIH. A JIeTO cTano 60-
Jlee JKapKHUM, CpelHUe TeMIIepaTypbl HIOJIs
TaKKe MOBBICKINCH (Tabm. 2). Cymma Temire-
paTyp, npesslimaloas 5 °C BeIpocia 1o 6 %.
CymMma Temmeparyp, npesbimatomas 10 °C,
BbIpocia 0 13 % (tabm. 3).

Puc. 1. T'omgoBasa H3MeHYNBOCTD TeMIIEpATypPhI Bo3ayxa 3a 1961-2020 rr. Mo MeTeoCTaHIMAM
Fig. 1. Annual variability of air temperature for 1961-2020 by weather stations

Ta6nuya 1. OTKIOHEHHE CpeTHEH TeMIIepaTyPhl BO3TyXa
3anepuog c 1961 mo 2020 r. OT cpeTHEMHOT0JIETHETO 3HaYeHHU S
Table 1. Deviation of the average air temperature
for the period from 1961 to 2020 from the average annual value

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | lop
CpegHee -35 ] -26 |10]64 ] 109|142 | 166 | 163 | 123 | 74| 25 | -15 | 6,7
OTKIOHEHUE OT HOPMbI 10 (08 | 0707 01 0,4 0,4 0,3 04 101(05| 08 | 05
o 25 | 27 |22 |18 13| 14 | 13 | 15 | 15 |18 |21 | 24 | 08
Ta6nuya 2. CpengHue TeMIIepaTypbl CAMOT0 XOJIOTHOTO M CAMOTO TEIIOTO MeCsIIeB
Table 2. Average temperatures of the coldest and warmest months
CpepHsas TeMIiepaTypa sHBaps, °C CpepHsasa TeMneparypa uios, °C
Tannble us [14] 1961-2020rT. annble us [14] 1961-2020 rr.
AXTBI -2,2 -1,1 20,0 20,2
3esleHuyKCKas -5,0 -3,6 17,7 18,1
ITagmaTmas -6,4 -5,6 10,8 11,5
IlaToit -4,1 -3,0 20,5 20,4
Kiryxopcknii nepesai -5,7 -5,2 12,0 13,3
Tebepna -39 -2,7 15,6 16,2
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Ta6nuya 3. CyMMa akTUBHBIX TeMIIepPaTyp, npesBbinaromasi 5 °C u 10 °C.

Table 2. The sum of active temperatures exceeding 5 °C and 10 °C

CyMMa aKTUBHbIX TeMnepatyp, npeBbiwatLwasn 5° C

CymMMa aKTUBHbIX TeMneparyp,
npeBblwatwwasn 10°C

[OaHHble n3 [14] 1961-2020rr. DNaHHble u3 [14] 1961-2020rr.
AxThI 3217 3404,2 2947 2966,0
3eneHuykckas 2800 2878,0 2326 2461,5
Wagwarmas 1332,60 1455,2 667,80 751,6
LWaTo 3260 3333,9 2690 2947,2
Knyxopckuit nepesan 1751 1784,5 1084 1121,2
Tebeppa 2449 25145 2036 2056,2

Ta6rauya 4 OTKIIOHEHHE 0CaTKOB 3a Iepuof ¢ 1961 no 2020 r. OT CPeTHEMHOTO JIETHETO 3HAYEHH L.
Table 4. Deviation of precipitation for the period from 1961 to 2020 from the average annual value

1 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | Tom
CpegHee 129 | 136 | 145 | 155 | 163 | 172 | 181 | 196 | 218 | 254 | 315 | 444 | 839
OTKNOHEHWe 0T HOPMbI 7 6 7 6 6 8 9 12 14 | 18 | 22 | 27 45
o 45 | 46 | 48 | 49 | 50 | 52 | 54 | 56 | 59 | 63 | 70 | 86 | 140

Ta6auya 5. OTKIOHeHUe IIOKa3aTesIeil yBIa)KHEHUA OT CPeTHEMHOTOIETHETO 3HAYECHNA
3anepuop c 1961 mo 2020 r.
Table 5. Deviation of moisture indicators from the average annual value
for the period from 1961 to 2020

MeTteocTtaHuums I'TK KY
AxTbl 0,01 -0,11
3eneHyykckas 0,01 -0,24
lWagwatmas -0,08 -1,03
LWaron 0,11 -0,18
Knyxopckuin nepesan -0,86 -2,63
Tebeppa 0,0 -0,50
l'ogoBoe KOJIMYECTBO OCafAKOB PaBHO 3akrouyeHnue

839 MM. T'ofoBOIT pPOCT OCaAKOB COCTaBUII
45 MM, 9TO HaXOJIUTCS B IIpeie/Iax eCTeCTBEeH-
HOM (iykTyanuu. B 1esoM MOKHO CKasarts,
YTO OCAKU OCTAJINCH B IIpefesiax HOpMbI WIN
He3HAYHUTeIbHO BhIIIe HOPMBI (Tabm. 4). On-
HAaKO IIOKa3aTeld YBJIAKHEHUsS, TaKHe Kak
I'TK u Ky, roBopsiT 0 mepepacupeneiieHUN
0CaJKOB B TeueHUe romaa. Mcxons us Toro, 410
Ky xapakrepuayeT yBIaKHEHHOCTH C YIETOM
0CaIKOB XOJIOJHOrO Iepuona roxa, a I'TK —
YBJI&KHEHHOCTh TEIUIOTO Iepuopa roma [13],
MO>KHO CKa3aTb, YTO OCA/IKU TEIJIOTO Iepruoza
HE3HAYUTEIbHO BBIPOCIN WM OCTaJWCh B
Ipefesiax HOPMbI, TOT7Ia KaK OCa/IKH XOJIOTHO-
O Iepuoia — COKpaTuiauch (tabi. 5). U tonb-
ko Ha Kiyxopckom mepeBajne OTMeYaeTcs Co-
KpalleHre OCaKOB U TEIJIOTO IePUo/a.
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PE3IOME. LleAb. BbipeAWTb OCHOBHbIE M BTOPOro MAaHa LIEHTpbl Typuama Ervnta. Metoabl. B paHHOM pa-
60Te MCMOAb30BaH METOA CPaBHUTEABHOrO-COMOCTAaBUTEABHOTO aHaAM3a, CTaTUCTUUYEeCKUn. PesyAbtaTbl. Eru-
neT MMeeT BOAbLLIOE KOAMUYECTBO MPUPOAHBIX U UCTOPUKO-KYABTYPHbBIX AOCTONPUMEUATEAbHOCTEN: KayeCcTBEeH-
HbIM NASXXHBIN OTABIX KPYTAbIV roA Ha Cpean3eMHOM M KpacHOM MOPSX, MHTEpeCcHan pa3HoobpasHan 3KCKyp-
CMOHHas nporpaMmmMa BKAOYaeT nupamuabl Tnsbl, COMHKC M NAykcop. B npeaenax cTtpaHbl €CTb MOPCKUE U
NPUOPEXHbIE 3KOCUCTEMbI, TEPPUTOPUM MYCTbiHb, BOAHO-O0AOTHbIE AaHAWAdTLI, A0AMHA Huaa. Hanbonee
nocelwiaemMbIM1 TYpUCTUUYECKMMU pernoHamu Ervnta aastotcs HOxHbi CuHan, KpacHoe mope, Kaup. Fopo-
Aa C Haubonee pa3BUTON WMHGOPACTPYKTYPOH MMEOT OOAbLUMIA CNPOC CPEAM OCTAAbHbIX TYPUCTUYECKMX
HanpaBAeHu B ErvnTte. BolBoAbl. B npeaenax TeppuTopuKM CTpaHbl BIAEASOTCS 5 TYPUCTCKUX PerMoHoB 1 13
TYPUCTCKMX CYOPErMOHOB B COOTBETCTBMMU C XapaKTepUCTUKaMK TYPUCTCKUX PECYPCOB M PbIHOYHBIMW YCAOBM-
AMU Pa3BUTUA Typru3mMa. KaXAblt PEFMOH MMEET CBOU OTAMUYMTEAbHbIE 0COOEHHOCTH U TYPUCTCKUIA NOTEHLIMAA.

KAloueBble cAoBa: TypU3M, MHOPACTPYKTypa, OTeAb, pa3MeLLeHne, BMECTUMOCTb, TYPUCTCKUIA MOTOK, AOXO-
Abl, TYPUCTCKME PETUOHBI.

dopmart uutnpoBaHus: leprec b. P. b., MBaneBa O. B.TypucTckune pervoHbl 1 cybpervonsl Ervnta // Us-
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ABSTRACT. The aim of the paper is to highlight the main and secondary centers of tourism in Egypt.
Methods.The method of comparative analysis and statistical method were used in the paper. Results. Egypt
has a large number of natural, historical and cultural attractions: high-quality beach holidays all year round
in the Mediterranean and Red Seas, an interesting and varied excursion program includes the pyramids of
Giza, the Sphinx and Luxor. Within the country there are marine and coastal ecosystems, desert areas, wet-
land landscapes, the Nile Valley. The most visited tourist regions of Egypt are South Sinai, Red Sea and Cai-
ro. Cities with the most developed infrastructure are in greater demand among the rest of the tourist desti-
nations in Egypt. Conclusions. 5 tourist regions and 13 tourist subregions are distinguished in accordance
with the characteristics of tourist resources and market conditions for tourism development within the terri-
tory of the country. Each region has its own distinctive features and tourism potential.

Keywords: tourism, infrastructure, hotel, accommodation, capacity, tourist flow, income, tourist regions.
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BBenenue

Eruner umeer odeHs BbIrogHOE reorpadu-
4YeCKoe IOJIO’KEeHNE C TOYKU 3PEHUs Pa3BUTUS
MHPOBOY TOPTOBJIU U TYPU3MA, OH HAXONUTCS
Mexny Adpuxkoit, bimwkaum Bocrokom u EB-
ponoii, B HeM pacnojokeH CyaIKuil KaHal,
00eCIIeYnBaOIINI CaMbIil KOPOTKHH ITyTh U3
Aszuu B EBpomy.

B mpenenax cTpaHbl BBIIEISAIOT HECKOIBKO
JTaHIIIA(PTHBIX 9KOCHCTEM: MOPCKUE W IIpHU-
Ope>KHBbIe 9KOCHCTEMBI, TEPPUTOPHUH Ty CTHIHb,
BOJIHO-00JIOTHBIE SKOCHCTeMBI U foiuHa Hu-
na [1;2].

IlycTpiHHAs 3KOCHCTEMA MIPENCTaBIsAET CO-
6011 6071€€ 96 % TeppuTopuu Erurita u menut-
Cs1 Ha TPA OCHOBHBIE YaCTHU: 3allafHYIO IIy-
CTBIHIO, BOCTOYHYIO ITyCTHIHIO M CHHaWCKHH
IIOJIyOCTPOB. OTU MyCTHIHU XapaKTepU3YIOTCs
CBOUMH YHHKAJIbHBIMHU 0a3UCaMU, FOPHBIMHU
TepPUTOPUSIMH, IPEKPACHBIMHU TOJIMHAMU [6].

Mopckue u npuOpexHbIe SKOCUCTEMBI 3a-
HuMaoT mobepexpe Kpacnoro u CpenuseM-
HOTO Mope#. BogHO-60I0THBIE 9KOCHCTEMBI
BBIIIOJHSIIOT OKOJIOTUYeCKHe U Ouosiormdie-
ckre (PYHKIHNU MOJMIepKaHUS IKOJIOTUIECKO-
ro 6ajaHca, Takue KaK OYMUCTKA BOIBI, CMSIT-
4YeHue IOCIeNCTBAM H3MEHEHMS KJIMMaTa M
coxpaHeHmne OumopasHoobpasus. MHorue u3s
HHUX HMEIT MEKIYHApOJHOe 3HadeHue s
MECTHBIX M IlepejeTHhIX NTull. Erumnerckue
BOJIHO-00JIOTHBIE YTOAbSI TaKXKe IPUHOCST
cTpae OKOJO 39 % pBIOHON IPOIYKIIUN.
YHUKanbHbBI U crieruuIHbl JaHamadTs 10-
nuHbl U genbTa Humna. Pexa Hun npocrupaet-
cst Ha 1530 kM B mpenenax Erumra [1; 4].

Typucrckue OOCTOIIPUMEYATEIbHOCTU
Erunra m3BecTHBI KaXIOMY: KaueCTBEHHBIH
IUISDKHBINA OTOBIX KPYIJIBIA rog Ha CpenuseM-
HOM u KpacHOM MOPpSIX C OTIUYHBIM TAWBUH-
rOM, MHTEpPECHOU PasHOOOPAa3HOM IKCKYypPCH-
OHHOM IIPOTPaMMOM, BKIIOYAIOIIEN: MUPaMU-
nb1 ['msbl, Chunkc u Jlykcop. Eruner sinsier-
Cs1 OHHUM M3 CaMbIX 3aXBaTbIBAIOIIUX MeECT B
Mupe 6yaropapsi CBOUM YHHKAJIBHBIM HCTO-
pUYECKMM COKPOBHUILIAM U yIUBUTEJIbHON
KpacoTe nojgsogHoro mmpa Kpacroro mops.
3a mocienHue rogbl erUIETCKUI TYpPU3M pe3-
KO BBIPOC, COCTaBUB B IIOCJIEIHUE JECITD JIET —
10 MUJUTMOHOB YeJloBeK [5; 7].

DTa oTpacib SABJISETCS KPYNHEHUIIUM HC-
TOYHUKOM HMHOCTPAHHOHI BajIOTBI, a TaKXe
KJIIOYEBBIM JIDAWBEPOM PpOCTa 3KOHOMHUKH
CTpaHBI.

Pe3yinbTaThl M HX 06CY>KIeHHE

HJ1st aHaIM3a U OLIEHKU COBPEMEHHOIO CO-
CTOSIHHUSA TYPUCTCKOTO ceKTopa Erunra B pam-
KaX BCEell TEPPUTOPUU CTPAHBI BBIIEISIOTCI 5
TYPUCTCKHX PETMOHOB U 13 TYPHUCTCKHUX CyO-
PETHOHOB B COOTBETCTBHH C XapaKTEpPUCTH-

KaMH TYPHUCTCKUX PeCcypcoB (HMCTOpUUecKas,
KyJbTYpHasi U IPUPONHAsI) W PHIHOYHBIMU
ycnoBusMu pa3sutus (tabm. 1.; puc. 1). Kax-
IBI PETMOH WMeeT CBOM OTIHMYUTETbHbIE
0COOEHHOCTH U TYPUCTCKUI OTEHITHAAI.

Ta6nuya. TypHucTCcKue peTHOHBI
u cyObpernonsi Erunra
Table. Tourist regions and subregions of Egypt

Typucrckue

pervoHbl TypucTckue cybpernoHb!

Kawnpckuin pervoH|1A |Kanpckuin cybpernoH

1B |CybpervioH JenbTbl Huna

1C |CybpervioH Anb-Paiitom

1D |CybpervoH Cyaukoro kaHana

PervioH gonuHbl |2A |Cybpernon CpegHero Huna

Huna 2B |CybperuoH BepxHero Huna
PervoH KpacHo- |3A |FOxHo-CuHaiickuin cybpervoH
ro Mopst 3B |CybpernoH KpacHoro mops

PervioH Cpean-  |4A |CeBepo-CuHanckuin cybpermoH

3emMHoro mopa  |4B |AnekcaHgpuiickui cybpernoH

4C |CybpernoH Matpyx

PervoH nycTbiHb |5A |Cybpernon Cusa

11 0a3MCoB 5B |CybperuoH 3anagHoi NycTbiHN

Kaupckuti pezuon xapakTepu3yeTcsi OYeHb
KOHTPAaCTHBIMH OCOOEHHOCTSIMU TYPHUCTCKOTO
noreHnuana. OH cOCTOUT U3 YeThIpeXx cyOpe-
TMOHOB, a uMeHHO — Kawmpa, menbrel Huia,
®arttoma u Cys1Koro KaHaza.

Cy6pernon Kaup xapakrepuayercst Kak Uc-
TOpUYeCKass U TOPOJCKasl TYpUCTUYECKas 30-
Ha. DTO OCHOBHAsl 30HAa Pa3BUTHUA MEXIyHa-
ponHoro TypusMma. Teppuropust Kaumpckoro
cybpernona obnamaeT 6GOraThIMU HCTOPHUKO-
KYJIbTYPHBIMHU PeCcypcaMu, TAKUMU KaK IPeB-
Hee Hacnenue (mmpamuasl [user, Cakkapa u
Jaxiryp), KONTCKoe (XpUCTHAHCKOe) U HC-
JJaMCKO€ Hacjegue, pa3jd4dHble MY3€d U Ia-
MSITHUKAMU. 371€Ch Pa3BUT IIO3HABATEJIbHBIN
HACTOPHUKO-KYJbTYPHBIU U [I€JIOBOU TYPU3M.

Henbra Huma obnamaer Takke HEKOTOPHI-
MH HCTOPUYECKHMU PeCypcaMu, TAaKUMHU Kak
MoHacTbIpu Bagu Hatpyn m 6oraTeiMu 1meit-
38KaMH IUIOZIOPOIHBIX CEIbCKOXO3SMCTBEH-
HbIX nojed. OgHaKo ciaefyeT OTMETHUTh, UTO
9TH TYPUCTUYECKHE PeCypcChl ellle HemoCTa-
TOYHO HCIIOJIb3YIOTCS [JII IIPOU3BOICTBA Ty-
PUCTUIECKUX IIPOAYKTOB.

Cy6pernon Qaitiom: B 3TOM CybOperuone
HAXOIUTCS CaMbIil OOJIBINON 0a3uc B Erumre,
KOTOPBIH SIBJISAETCS HOMYJISIPHBIM TypUCTHYE-
CKUM HaIlpaBjeHUEeM KaK i1 MHOCTPAHHBIX,
TaK ¥ IJIsI eTUIIeTCKUX TYPUCTOB. BOoKpyT o3e-
pa KapyH o6uraioT pasjudyHble BUIBI BOMIO-
IJIABAIOINMUX IITHUII, a TaKKe HEKOTOpbIe UCTO-
pUYeCcKHe OCTONPUMEYATeIbHOCTU, TaKUe
Kak pyuHbl Kapanuca u nupamunst MeinyM.


https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B8%D0%B7%D0%BC_%D0%B2_%D0%95%D0%B3%D0%B8%D0%BF%D1%82%D0%B5#cite_note-2
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B8%D0%B7%D0%BC_%D0%B2_%D0%95%D0%B3%D0%B8%D0%BF%D1%82%D0%B5#cite_note-2
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B8%D0%B7%D0%BC_%D0%B2_%D0%95%D0%B3%D0%B8%D0%BF%D1%82%D0%B5#cite_note-2
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Fig. 1. Tourist regions and subregions of Egypt

Cy6pernon CysIKoro KaHaja: BKJIIOYaeT B
cebsT HEeKOTOpBIe NOCTYIHBIE TYPHUCTUYECKHE
HanpasieHus: u3 Kawmpa, Takue kak Cysnxuit
KaHaJI, ropoj, VicManmnust U IUIsDKHBIE Kypop-
TeI B AIIH-CyXHe, KOTOpbIe IIPUBJIEKAIOT eTHU-
MEeTCKUX ¥ apaOCKUX ITOCEeTHTEIEH.

Pezuon donunv Huna MOXHO oXapakTepu-
30BaTh KaK HCTOPUIECKYIO TYPHUCTUIECKYIO
30HY, KOTOpasl SIBJISIETCSI KJIACCHYECKOU U 3pe-
70Nl OOJACTBIO ETUIETCKOrO Typu3Ma. OTOT
peruoH paszerneH Ha gBa cybpernona CpenHe-
ro Huna u Bepxuero Huna.

Cy6pernon Cpennero Hmma: DroT cybpe-
TMOH BKJIIOYaeT B ceOsl IleHHbIe apXeoIorude-
CKHe IaMSTHHUKH, TaKhe KaK rpoOHuUIbl beHn
Xacana u xpambl Certu I u Pamceca II.

Cy6pernon Bepxnero Huma: Drot cybpe-
TMOH BKJIIOYAeT KJIaCCUYECKUe M pelpe3eHTa-
TUBHBIE HAIIPABJICHUSI €TUIETCKOIO TYpU3Ma,
takue Kak Jlykcop, Acyan u A6y-Cumber.
EcTh MHOXXeCTBO apXeOoJOrMIeCcKUX IMaMsITHU-
KOB, BKJIIOYass OOBEKThl BCEMUPHOTO Hacye-
nus, Takue Kak KapHakcKuil XpaM, JpeBHUE
®usbl 1 Hekpomons Ha 3amamHoMm Oepery
Huma, xoTopble B OCHOBHOM IIPUBJIEKAIOT
MHOCTPAaHHBIX ToOceTuTesNel. [leiisax peku
Hun n npubpexxHbIX OCTPOBOB, a TakkKe Acy-
aHCKasl BBICOKAsl IUIOTHMHA TAaKXKe SIBIISIFOTCS
[JIaBHBIMU JIOCTOTIPUMeYaTeNbHOCTAMU. [lo-
CeTUTENN ITOr0 CyOperrmoHa COBEpIIAIT 00-
30pHBIE SKCKYPCHH, TaK 4TO CPeHssl IIPO-
JIOJDKUTENBHOCTh IPEOBIBAHUS B KaXKIOM
ITYHKTe Ha3HA4eHHs KOpode, YeM B IPyTHUX.

Pezuon Kpacnozo mopsi coCTOUT U3 IBYX
cyOpernoHos, a uMeHHO — IOxHOro CrHas u
KpacHoro mMops. DTOT pernoH INpencTaBiiseT
co00i1 MOPCKYIO KypOPTHYIO 30HY, KOTOpas
HeJIJaBHO IIpeBPaTUIach B OCHOBHOE TYPUCTU-
4yeckoe HampasieHue B Erunte. [Ipyrue mo-
CTOIIPHMEYATEIbHOCTH BKJIIOYAIOT B  CeOs
pas3IHYHbIe BUIBI BOJHOTO CIIOPTA.

Cy6peruon IOxxnoro Cunas: 3T0T cyOpe-
THOH COCTOUT U3 NOoOepexpbst 3aauBa AKaba u
Cyankoro 3anmpa, a TakKe IIYCTBIHU U TOP
BHyTpeHHero Cunas. Ilo6epexbe 3anmBa
Axaba — 9TO MOpCKast KypOpTHast 30Ha, KOTO-
pasi HeTaBHO IIPEBPATIIIACh B OCHOBHOE TypPH-
CTH4YecKoe HampasiieHHe B Erumre, B OCHOB-
HOM [UISl €BPOIEHCKUX OTIAbIXAIOIIUX U Iaii-
BEPOB.

Cy6pernon Kpacuoro mopsi: Kpacnoe mo-
pe — BCEeMHPHO M3BECTHOE MeCTO IJIs JaiiBe-
POB C €ro YHUCTBIMH BOJAAMHU, KPAaCOYHBIMU
KOPaJUIOBBIMU pU(DaMU U PEIKUMU PHIOAMU.
B mocieguue roger Ha mobepexnbe KpacHoro
Mopst ObUIM 3alyI[eHbl OTPOMHBIE IUISDKHBIE
KypopThl, Takue Kak Asb-I'yna u A6y-Coma B
KadeCcTBe HOBBIX TYPHCTUYECKUX IIEHTPOB, B
TO BpeMsl Kak Xypraga (pyHKIHOHUPYeT Kak
BOPOTa 3TOTO PETUOHA.

Pezuon  Cpedusemtozo Mopst COCTOUT U3
Tpex cybpernonoB: CeBepHoro CuHas, Anek-
canpuu u Marpyxa. DTOT peruoH XapaxTe-
pHU3yeTcsl KaKk IpHOpeXHasi 30Ha KyPOPTHOTO
Typu3sMa.
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Cy6pernon CeBepHoro CuHast: 3TOT Cy6-
PEernoH BKIIOYAaeT B CeOs HECKOJIBKO IUISDKeH
JIJIS1 eTUIETCKUX M apaOcKux TypucToB. O3epo
bapnaBuib — 3T0 BOIHO-00JI0THOE YTOIbE TSI
HepeIeTHBIX IITHII.

Cy6pernoH AneKkcaHapusi: B 9TOT CyOperu-
OH BXOJUT Topoj AneKcaHApPUs, KOTOPHIN SB-
JIAAE€TCA OCHOBHBIM MECTOM OTAbIXa U TypHU3Ma
OJIs1 €TUIIETCKUX H apa6CKI/IX OTOBIXAIOIIIUX C
HONYJISIPHBIMUA IUISDKaMH U IPUOPEKHBIM
psanoM 3panuit. M3 Kanpa MoxHO Jjierko no-
6paThcs 1O II0CCe U sKeste3HoH nopore. Kou-
4eCTBO IOCETUTENeH MOYTH TaKoe Ke, KaK B
Jlykcope, HO HEKOTOPBIE U3 €TO HCTOPUIECKUAX
IOCTOIIPUMEYATeIbHOCTE MeHee IIPUBJIeKa-
TCJIbHBI.

Cy6pernon Marpyx: B arom cybpernone
€CTh IUISDKHBIE KYpPOPTBI, KOTOpbIe IIpUBJIE-
KaIOT eIMIIeTCKUX M apabCKUX OTJBIXAIOIIUX.
B mocnenHee BpeMsi B 9TOM pernmoHe HaOIIO-
IaeTCs CTPEMUTEIbHOE PasBUTUE TYpPUCTHUE-
CKUX JIePEBEHb.

Pezuon nycmwuino u o0asuco8. DTOT peruoH
OXBAaTBIBACT 3ana11Hon IIyCTBbIHIO, BKJIIO49asd
[ATh TJIaBHBIX 0a3ucoB: baxapus, Papadpa,
Xapra u Jlaxyia. OTOT pernoH MOYKHO OXapak-
TepU30BaTh KaK 30HY IPUKIIOYEHIECKOTO Ty-
pHU3Ma, 9KOTypHU3Ma. DTa IeCTUHAIUS BCe eIlle
HaXOJUTCSL B CTaJUU CTAaHOBJIEHUS, HO pac-
CMAaTpUBAeTCI KaK HOBOE aJIbTEPHATUBHOE
TypUCTHYECKOE HallpaBiieHHe B Erunre. B mo-
CJIeTHAE TOMbI KOJINIECTBO ITOCETUTEIEH pac-
TeT, XOTSI 00BbEeM II0OKa HEBEJIWK. DOJIBIIINH-
CTBO IIOCETUTEJIeN — MHOCTPAaHHBIE TOCTH.

Mcxops u3 cTpareruu pasBUTHs TypusMa B
Erunre, 6bu1M BbI/Ie/IeHBI OCHOBHBIE TYPHUCTHU-
4YecKrde IeHTPbI, TaKhe Kak AJleKcaHapusd,
I'nza, Kaup, Hanbosee akTHBHBIE TIO ITOCEIIIA-
emoctu Typuctrdeckue 1neHTps! (Illapm-Oib-
[evix, JIykcop m AcyaH) M IepCIeKTHUBHBIE,
BTOpPUYHbIE TYPUCTCKHUE II€HTPbI, BbIJEICH-
HbIe IIPEeHMYIIeCTBEHHO Ha robepeskbe Kpac-
HOTO Mops (puc. 2).

MunncrepcrBo Typuama Erunra paspabo-
TaJIO LEIBIA PN MEP II0 Pa3BUTHUIO OTUX pe-
ruoHOB [3]. B wactHOCTH, 6BUIO TIPEmIOKEHO
KOHTPOJIMPOBATh CTPEMUTENBHBINA POCT pas-
BUTHA Typu3Ma B pE€ruoHax, IIPpUBJIEKAIOIIINUX
60J1bIII0€e KOIMYIEeCTBO IoceTuTeneir — B Kaup-
CKOM peruoHe U AJIeKCaHApuW, U B TO XKe
BpeMsA IIOBBIINIATH YPOBEHDb Kade€CTBa TYPUCT-
CKMX IIPOJYKTOB, IIOOLIPSATH Pa3BUTHE TY-
PUHIYCTPUU B aKTUBHBIX PErMOHAaX, KOTOPbIE
Xopouio M3BECTHBI Ha MEXAYHAapOOIHOM
yposre (JIykcop, Acyan, Xyprama, KpacHoe
Mope, Ilapm-anb-1lefix) U BKIOYATH ITH
PpE€ruoHbI B KOMILUIEKCHBIN ITIaH pa3BuTUAg TYy-

PUHIOYCTPUN CTPaHBI, pas3BUBaTh IEPCIIEK-
THBHBIE TYPHUCTCKHE I[€HTPBI, UMEIOIINe 0CO-
OBIIl TYPHUCTCKO-pPeKPearMOHHBIA IOTEHINAI
(Anta-a1p-Coxna, Cent-Kotpun uPac-Cunp),
IO/IIeP>)KUBATh Ha (peepalbHOM YPOBHE pas-
BUTHE psifila BTOPUYHBIX TYPUCTHIECKHUX IIeH-
TPOB B MaJIOM MaclITabe B COOTBETCTBUU C
O’KHMJIAa€MBbIM TYPUCTCKUM CIIPOCOM U PEruo-
HAIBHBIMH BO3MOXKHOCTSIMU Pa3BUTHUS KaK-
IOTO LIeHTpa.

3akroueHue

Anexcannpus, I'm3a u Kaup ocHOBHBIE TY-
puctudeckue meHTps! Erunra. AKTUBHO pas-
BHUBAIOTCS B HACTOSIIIIee BpeMsI TYPUCTUIECKHE
LIEHTPBI, OCOOEHHO II0 IOCEIIaeMOCTU TYpPH-
CTaM| SIBJISIIOTCSI pernoHbI: JIykcop — 3a cuer
MHPOBOM 3HAYMMOCTH HCTOPUKO-
KyJIbTYPHOTO IOTeHIIHana, AcyaH (yHHKaJb-
HOe THJPOTEeXHUIeCKoe coopyxenue), [lapm-
Onp-1llefix — HeHTp IUISDKHOTO TYPU3MA, Aaii-
BHHTA, CaMble CeBepHbIe KOPAJUIOBbIe PU(BI B
Mupe. Hauboiee mepcrieKTHBHBIME pernoHa-
MH pa3BUTHS TypuaMma B Oirpxaiimiee Oymy-
mee sBisIoTcss Taba, Hyseit6a, [laxa6, Ca-
¢ara, Kyceitp, Mapca Anam, kotopbie 6ymyT
(OYHKIMOHUPOBATh KaK LEHTPbI IUISDKHOTO H
6aIbHEOJIOTYECKOTO Ty pHU3Ma.

MuHucrepctBo Typuama Erunta, 9T06BI
perIaMeHTHpPOBaTh, IIepepacpeseauTb IOTO-
K TYPUCTOB B OCHOBHBIX TYPUCTHIECKUX
nentpax (Asekcannpus, ['usa, Kaup) paspa-
60TaJIO IIEJIBII PSii MEP 10 PAa3BUTHIO HOBBIX
pernoHoB. PazpaboTaHHBIE IPOrpaMMBI pas-
BHUTHSI HOBBIX TYPUCTCKHUX IIEHTPOB IIPEIIIO-
JIaraloT TpUBJIeYeHHe OOJIBIINX [EeHEKHbIX
cpenctB 3a cuer emepasbHOrO OOmKeTa
CTpaHBI ¥ YaCTHBIX WHBECTUITUI.

OCHOBHBIMH TYPUCTUYECKIMHU LIEHTPAMHU
B Erunre saBistorcsa: Anekcannpus, I'nsa, Ka-
np. Hambosee ak THBHBIMU I10 ITOCEITAEMOCTH
typuctudeckue meHTphl: [lapm-Onp-Llenx,
JIykcop u Acyan. IlepcrieKTUBHBIMU BTOPHY-
HBIMU Ha CETONHSIIHWI JeHb SIBISIIOTCS TY-
PUCTCKUE IIEHTPBI, BBIJEJICHHBIE IIPEUMYIIe-
CTBEHHO Ha nobepesxbe KpacHOro Mopsi.

MuHHCTEPCTBO Typu3Ma pa3paboTaio Iie-
JIBIA PSii Mep IO Pa3BUTHUIO 3TUX PETHOHOB.
IIpennoskeHO KOHTPOJIUPOBATb CTPEMUTEIb-
HBIIl POCT Pa3BUTUS TYpPU3Ma B PeTHOHaX,
[IPUBJIEKAOIINX OOJIbIIIOE KOJIUIECTBO IIOCe-
TUTeNell. AKTUBHO IIOOUIPSITh Pa3BUTHE TY-
PUHAYCTPUU B PETHOHAX, XOPOIIIO M3BECTHBIX
Ha MeXayHaponHoM yposHe (JIykcop, AcyaH,
Xyprama, Kpacuoe mope, llapm-ans-Illeiix).
[ToompsaTh u mopngep)XuBaTh Ha emepanb-
HOM YpOBHE pa3BUTHE psla BTOPUUHBIX Ty-
PUCTUYECKUX LIEHTPOB.
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ABSTRACT. The aim is to assess the recreational potential of recreational areas and nature-improving
complexes. Methods. Theoretical analysis and modeling of literary, archival and other stock materials on
the ecological tourism. It is applied the method of complex assessment of recreational resources. Results.
The paper presents modern research directions of tourist and recreational resources in Karachay-
Cherkessia. Conclusions. It was carried out the recreational zoning of the territory; complex characteristics
of recreational zones were given. It is determined the role of the All-season tourist and recreational complex
"Arkhyz" as a regional brand in the development of ecotourism in Karachay-Cherkess Republic.
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BBenenue

Jlaummadter KapagaeBo-Uepkecun otiu-
9aloTCsi OOJIBIIIMM Pa3HOOOpa3WeM U HMEIOT
BBICOKYIO 9CTETUYECKYIO LIeHHOCTb. TeppuTo-
pus pecITyOJIMKH BKJIIOYAeT IPAKTHYECKU BCe
BAapUAHTHl YHUKAJIBHBIX U XapaKTepHbIX HU3-
KO-, CpellHe- U BBICOKOTOPHBIX JIAaHAIIA(TOB
bonbmoro Kaskasa, rie npezcrasieH MOTHBIH
B3aMMOCBSI3AHHBIA JKOJOIMYECKAN Pl HU3-
KOTOPHBIX, CPEJHETOPHBIX M BBICOKOTOPHBIX
9KOCHCTEM — OT CTENHBIX, IHUPOKOJIUCTBEH-
HBIX, COCHOBBIX M TEMHOXBOMHBIX JIECOB O
AJBIIMACKUX ITYCTOIIIEN C PEYHBIMHU TOJIMHA-
MU U BBICOKOTOPHBIME 03epamu [11, c. 40].

Oco6eHHOCT! TPUPOAHBIX JIAHAMIADTOB
pecyOJIMKN — BBICOKAsl 3CTeTUYeCKas IpH-
BJIEKaTEIBHOCTh TOPHBIX TEPPUTOPHH, CBOE-
00pasHbINl PaCTUTEIbHBIN U )KUBOTHBIN MUP,
KOTOpBIe (POPMUPYIOT OoraTble peKpeannoH-
HBIe pecypchl [1, c. 135].

O6mapmas TaKUM TYPHUCTCKO-
peKpealuoOHHBIM ITOTEHIINAJIOM JIsl pa3BUTHS
UHIYCTPUH TYpPU3Ma, CAHATOPHO-KYPOPTHOTO
JIedeHUsI U OTHObIXAa, pecryOarKa MMeeT BCe
BO3MOYKHOCTH [IJIl OPTaHU3AIUU TYPHUCTCKO-
PEeKpealMOHHBIX KOMILIEKCOB PEerHOHAIbHO-
ro, QenepasIbHOrO U MEXIYHAPOILHOTO YPOB-
Heit [5, c. 151].

CoriacHO cxeme TeppUTOPUATBHOTO IIa-
HupoBaHust KapauaeBo-Yepxecckoit Pecmry6-
JIUKH, TePpPUTOPUAIBHO-PEKpealliOHHAs CH-
CTeMa peruoHa pasjejieHa Ha TPU BUIA CTPYK-
TypHbIX enuaHI] [ 10, . 44]:

1) Typucrcko-pekpearmontoit 3oHa (TP3)
— 0COOBIF BUI OKOHOMUYECKON 30HBI, T7ie
UMEIOTCSI 6JIarONpuUsITHBIE YCJIOBHS IJISI Pa3BU-
TSI TYpPU3Ma M MAaCCOBOTO OT/IbIXa HaCeJICHNUST;

2) peKpealnMOHHBIN KOMIUIEKC — CHCTeMa
PEeKpealoHHbIX I[eHTPOB, B TOM 4YHCJIe Pa3-
JIMYHOTO MPOUIIs, B3AMMOCBSI3aHHBIX B IIpe-
festax 6JIM3KOPACIOIOKEHHOM TEPPUTOPHH; B
COCTaB PEKPEAIMOHHOIO KOMIUIEKCA MOTYT
BXOIUTH IIOMHUMO PEKPeallMOHHBIX LIEHTPOB U

HaceJIEHHBIE ITYHKTBI, BBIIIOJIHSIOMITE 00CTy-
KUBAIOIIYIO (DYHKITHIO;

3) peKpeallnOHHBIN IIEHTP — OTHOCUTEIBHO
CaMOCTOSTEJIPHOE T'PAZIOCTPOUTETBHOE 00pa-
30BaHUe, COCTOsIIee U3 ITPYIIIbI peKpearoH-
HBIX YYPEKIEHHI, ITOJb3YIOMINXCS O0OIeit
nHQpPacTpyKTypo#t  (MH)KEHEpHOU, TpaHC-
IIOPTHOM, peKPeariuoHHOI).

OcHoBHas1 9acTb

Pexpeavuonnvie 30nvt

bnaromapst pasHOOOpa3uio MPUPOAHBIX U
HCTOPUKO-apXe0JIOTUIeCKUX pecypcosB B Kapa-
gaeBo-YUepkecuu MOKHO Pa3BUBATh CaAMBIE pa3-
HOOOpasHble BUIBI ¥ (POPMBI TypHU3Ma U pPeKpe-
anuu: J1e4eOHBIH, CHOPTUBHBIN, PEKPear[uoH-
HBII, II03HABATEIbHBIA BBl TypuaMa. Ceifdac
HanboJiee PACIpPOCTPaHEHbI B IIpelesax pec-
Hy6m/11<1/1 TOPHO-TIEIIEXOOHBIN, BOMHBINA, KOH-
HBIi1 ¥ TOPHOJIBDKHBIN TYpu3M [10, c. 45].

C yd4eTroM cO3maHHS TyPHUCTHIECKOTO Kia-
crepa B CeBepo-KaBkasckoMm denepasbHOM
OKpyTe, B 4acTu pa3BuTus cybriacrepa B Ka-
pauaeBo-Uepkecunu, a Takke Ha OCHOBAaHUHU
OCOOCHHOCTEII ~ TEPPUTOPUIL  peciyOIIHKy,
omperneneHbl 6 TOPHO-PEKpPEAllMOHHBIX 30H,
UMEIOIIUX TYPUCTCKHE IIeHTPBI, WJIM IIep-
CHEeKTUBHBIX IUISI UX CO3[AHHUS U HMEIOIIUX
TPaHCIIOPTHYIO CBSI3b C MEXPEruHOHAIBHOU
aBTOTpaccoyt Maiikon — Kapagaesck — Kucio-
BOJICK:

1) «Tebepma — Hombai» B KapagaeBckom
patioHe u r. KapadaeBcke;

2) «Y3yHKOI», «[KbUTBI-CYy» U «Maxap» B
KapauaeBckoM paiioHe;

3) «Mapa» B KapayaeBckom u Masokapa-
9aeBCKOM paiioOHe;

4) «YukekeH», «MemoBble BOIOIANLI» U
«CxayaT» B MayokapadaeBCKOM paiioHe;

5) «HwkHmit ApxbI3» U «ApXbI3» B 3ejieH-
YYKCKOM parioHE;

6) «bonpias JIaba» B Ypyrickom paitoHe.

Ha Tteppuropun KapadaeBo-Yepkecckoit
Pecniy6iinku BbIJeIeHBI IBAa PEKPeallMOHHBIX
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komrutekca — «Tebepma — Jlombait» u BTPK
«ApxbI3» (B TOM 4HCIIe He OTHECEHHBIE K JJaH-
HOMY KOMIUIEKCY peKpeallOHHbIe I[€HTPEI
Apxbi3 u Hwxanit Apxsi3 (BykoBo). B ux co-
CTaB BXOIAT CJenylolllfe peKpearoHHbIe
LIEHTPBI:

1) Tebepma — Homb6ait: ropon-kypopt Te-
6epza ¥ KypopTHBIi ITocestok [lombaii;

2) BTPK «ApxsbI3»: TypHCTHYECKUE IEPEB-
Hu Pomanrtuk, JlyHnas Ilonsna, [ykka n
Hyxka-2000 (3enmeHUyKCKHiT pailoH), TypH-
crudeckast nepesHs [Ixus (bopmupyromumiics
LEHTPp B YPYICKOM parioHe), Apxbi3 u Hmk-
Huit Apxbi3 (Bykoso).

1. Pexpeayuonnvtii komnnexc «Tebepda —
Mombati»

1.1. Teb6epda. OcBoenue pariona Tebepnsr
KaK 30HBI OTHObIXa HadaJloch B KoHIle XIX B.
CeropHsmHMA ropon-kypopt Tebepma — aro
LEHTP KIUMaTO-0aIbHEOIOTUIECKOTO Jede-
HUS U TypusMa. biaromaps cBoemy pacroso-
JKEHUIO, KYpPOPT CJIaBUTCS CBOUM YHHKAIb-
HBIM JIe4eOHBIM KJIUMATOM: OOJIBIIINM KOJIH-
YE€CTBOM COJTHEYHBIX JHENA B TONY, TEIJION 3U-
MOH (TemIepaTypa BO3IyXa 3UMOI He OITycC-
KaeTcsl HIDKE 5 TPajlycoB), IPOXJIATHBIM JIe-
TOM, HHU3KHM aTMOC(epHBIM [aBJIeHUEM,
KPUCTAJIbHO YHCTBIM TOPHBIM BO3IYXOM, KO-
TOPBI¥ IPUHOCUTCS CIOAA TOPHO-IOTNHHBIMA
BeTpaMu.

[TepBsiit caHaTOpMIL 1JIst JIe9eHUsT OOTBHBIX
TyOepKysae3oM ObLT OTKPBHIT 37ech B 1925T.

CerogHst KypopT IpefcTaBisieT co00M Leblil
KOMIUIEKC CAHATOPHEB, KOTOPBII BKJIIOYAET B
ce6st IATh CHEeNNATN3NPOBAHHBIX IPOTUBOTY -
OepKyJIe3HbIX yupexuaeHnil («Annbek», «Te-
6epma», «Kiyxop», «Hapar», «O30H»), a Tak-
Ke TyOepKyJiesHyI0 OOJbHUILY, 6a3bl OTIbIXA
(«30opu KaBkasa», «Tebepma») U MaHCHMOHATHI
(«<MBIl», «;Kemuyxuta»), Typ6asy «Asrex».

lleHTp peKkpeanlMOHHOrO KOMIUIeKca «Te-
6epma — Hombai» — TebepauHCKHI TOCynap-
CTBeHHBINI OnocdepHbIit 3amoBefHUK (c 16
aBrycra 2021 r. HaHMOHAJIbHBIN HapK) Cco3maH
KakK HanboJIee TUIIMYHBIH 9TaJIOH IIPUPOITHOTO
nanpamagdra CeBepHoro Kapkasa, Kak Hayd-
HBIN M WCCIIEeNOBAaTENbCKUN IIEHTP 110 MOHH-
TOPHUHTY COCTOSIHHSI OKPY>KaIOIIeil Cpelbl pe-
ruoHa. Hayunass pab6ora B COBpeMeHHBIX
YCIOBHSIX B 3allOBEIHUKE BBINOJIHSCTCS B
HAIIPaBJIeHUU KOMIUICKCHOTO HCCIIeTOBAHIS
IPUPOHOTO, HCTOPUYECKOTO M ITHOKYJIb-
TYPHOTO KapKaca JlaHamadTa ¢ y4eroM pas-
BUTHS PEeruoHaIBHOTO TYPHUCTCKO-
pekpearinoHHOro Kiacrepa. Ha 6ase samosen-
HUKa IPOBOMSITCS MEKIyHapomHble KoH(e-
pennuu, usnaercs «Jlerommch mpupopbr Te-
OepIUHCKOTO 3aITOBETHUKAY.

Dkosormdeckre MapmpyTel 1o TebepauH-
CKOMY HaIMOHJIBHOMY IapKy: «YdeOHas
akotpomna «[IbIxTHropka», «IpeBecHbIi MaBuU-
JIbOH TIOfi OTKPBITBIM HeOOM», «[lamsaTHUKI
UCTOPUM U KYJIbTYpPbl», «My3seit ucropuun Te-
6ep/bl, aIbIIMHU3MA U TYpU3Ma» (puc.).

Puc. Cxema 9K0JIOTUIeCKOM TPOIbI Ha ycanbbe TeGepaIMHCKOro HAIIMOHAIBHOTO MapKa
Fig. The scheme of the ecological trail on the estate of the Teberdinsky National Park
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1.2. Pexpeavuuonunviii yenmp Kypopmuoliii
nocenox Jomo6aii. [lombaiickuit peKpearnoH-
HBI pauroH 6osiee MOJIOHOI, OCHOBaH B
1934 1., mepBOHAYATHLHO OTHOCHICSA K Tebep-
OUHCKOHU KypOPTHOM 30He. PacmosoxeH B 23
KM oT T. Tebepnsl, B [loM6aiicKoit KOTIIOBUHE,
Ha BeIcoTax oT 1200 mo 2000 m.

I'maBHBIE peKpeallMOHHbBIE PeCYPChbl — KIIH-
MaT (yMepeHHO-KOHTHHEHTAJIbHBIA C MHO-
TOCHEXKHOM 3UMOI1), HENOBTOPUMBIE aJIbIIAN-
CKHe JIyTa, Ha3BaHHbIE TYPUCTaMU 32 SIPKOCTb
I[BETOB C OOJIBIIINM 9KOJIOTHYECKUM Pa3HOO00-
pasueM «JIbIIUNCKUMUA KOBpaMm», HOCTYII-
Hble TOPHbIE BEPIIUHBI U II€PEBAIbI, JIETHUKH,
BOJOIIabl, BEYHO3EI€HbIE XBOMHBIE JIECa.

B macrosiee Bpemst Ha JloM6aiickoil 1mo-
JIsSIHE pa60TaeT LIEJIBIA TYPUCTCKUM KOMILIEKC,
COCTOSIIINI U3 OOBEKTOB TOCTMHHYHOW WH-
(pacTpyKTyphl, MeCT OTABIXa U Pa3BJICUCHHI
TOPHOJIBDKHUKOB. [lefiCTBYIOT Tpu ouepenu
HOBOIO KOMILJIEKCa KAaHATHBIX NOPOT, IIATh
odepeznen CTapol KaHATHO-KpeCeJIbHOU ITOPO-
rd, ceTb OyreJbHO-OYKCHPOBOYHBIX IOPOT
(mmnoit 200-600 M) [10, c. 44]. B paitone co-
CpPeNOTOYEHbl OCHOBHBIE TOPHOJIBDKHBIE IIEH-
TPBI CTpaHBI (25 % OyreabHBIX, MaSTHUKOBBIX
U KpPEeCeJIbHBIX MOPOT CTPaHbI), OCHOBHAs
JacTh AJIBIIMHUCTCKUX Jarepeit (70 % Bcepoc-
CHIICKOTO YHCJIa MECT), OOJIBIIIOe YUCIIO TY-
puctckux 6a3 (15% MecT BCEPOCCHIICKOTO
donma). Takum 06pasoM, TOPHOIBDKHBIM
CIIOPT U TOPHBIN TYPHU3M OIIPENeIIIOT obIe-
POCCHICKYIO CIIEIIUAIU3alAI0 3TOTO peKpea-
OUOHHOTO paiioHa. Ilpemmomaraercs, d9To
IPUOPUTET 3TUX BUINOB PEKPEAlUOHHOU MIes-
TeJIbHOCTH COXPAHUTCS U B Oy yIIIeM.

Hombaiickast TOJIsIHA TIPENCTaBIsIeT COO0it
TePPUTOPUATIBLHO-PEKPEALIMOHHYIO  CUCTEMY
TOPHO-TypHUCTCKOro Tuna. OHa HCIOIb3yeTCs
KaKk  OOIIEpOCCHUICKUI  I[eHTP  TOPHO-
CIIOPTUBHOTO  TYpU3Ma; OOIIEPOCCUICKUI
I[EHTP TOPHOJBDKHOTO CIIOPTA, (PYHKIMOHU-
PYIOILIMI C SIHBAps 1O ampeib; 0OIIepOCCHii-
CKUH aJbIIMHUCTCKUN IEHTP; DKCKYPCUOHHBIN
neHTp s HaceneHus: CesepHoro KaBkasza u
Jedamuxcst Ha Kypoprax Kaskasckux Mune-
panbubIX Bop [10, c. 44].

B mocrcoBeTckuil IepuoOA BBIHYXIEHHOE
IPUCYTCTBUE IOI'PAHUYHBIX BOMCK COKPAaTUIO
KOJIMYEeCTBO TYPUCTUYECKHX MapLIpyToB. B
HaCTOsIIIIee BpeMs IeHCTBYIOINUX TYypUCTHUYe-
CKMX MapuipyToB 10, MapIpyTOB IO yIIeJb-
SIM 5, AJIBIIMHUCTCKUAX MAapLIPYTOB 9.

2. Pexpeavuounas 3ona «Y3yHxon»,
«xvinvi-cy» u «Maxap» 6 Kapauaebckom
paiione

2.1. Pexpeauuonnviii yenmp «Y3yHxon».
Bricokoropssiit CIIOPTUBHO-
O3/IOPOBUTENIbHBIN IEHTP «Y3YHKOI» (B TIe-
peBoie ¢ KapavyaeBCKOTO — «IJIMHHOE YIIe-
abe») Ha BbIcoTe 2100 M H.y. M. OObIYHO K
HEMY OTHOCAT y4acTOK I'nmaBHOro Kaskascko-
ro xpe6Ta M €ro ceBepHble OTPOrH, (Popmu-
pytomue OacceitHsl pp. Mbipabl, Kuukune-
KOJI, Y3YHKOJI — HCTOKOB IJaBHOH peku 3a-
nagHoro Kaskaza KY6aHI/I. Bricirag touka —
r. 'Banzmpa (3938 m).

Y3yHKOJ SBJISIeTCS €JUHCTBEHHBIM aJIbIIN-
HUCTCKAM IIEHTPOM peCITyOJIMKH, OCHOBaH B
1937 r. Bepmmns! Jamap, [IBofiHsAmIKa, 3aMOK,
Kupnuy, nuk Mokonagasiii, Haxap, KroxropT-
710, JI0oJIOMUTBI U3BECTHBI BCEM aJIbIIMHUCTAM
Mupa, BKIodeHs! B Kitaccudukarop mapipy-
TOB Ha TOpHbIe BepIINHBIL. MapIIpyTsl paitoHa
KITacCU(UIIMPOBAHbBI OT 1-0# IO 6-0i1 Karero-
PHUH CIOXHOCTU. PaiioH TpyAHOIOCTYIIHBIH, CO
c1abopa3BUTON HHPPACTPYKTYPOIL.

2.2, Pexpeayuonnviii yenmp «lxvinvi-cy».
«JIxpuTBI-Cy» — MECTHOCTB BBICOKO B TOpax
KapauaeBo-Yepkecun, K 3amagy oT
r. OnpOpyc, U3BECTHAsi CBOMMHU MUHepajb-
HBIMU UCTOYHUKAMU. DKCKYPCHSI OTHOCUTCS K
paspsy IKUI-TYPOB, T. €. TOOUPAIOTCS K HUC-
TOYHHKAM Ha BHEJOPO’KHHMKAaX. MeCTHOCTb
OTJINYAETCS CYPOBBIM KJIMMAaTOM U ITOYTH Iy~
CTBIHHBIM JIaH/11aTOM. MuHepaibHYI0 BOLY
3[eCh NPUMEHSIOT W Hapy)XHO (BaHHBI) H
BHYTpeHHe (IUThe). AHAJIN3 BOIBI IIPOBE/ICH
ITaturopckum HUHM kypopronoruu B 1997 r.,
XOTSI «HApOOHBIN KypOpT» IPUBJIEKAET MECT-
HOe HaceJIeHUe, a TakKe TYPUCTOB U aJIbIIM-
HHUCTOB ellle C COBEeTCKUX BpeMeH |[8, c¢. 71]. U3
9TOrO yPOUUINIA OTKPBIBAETCSI OIUH U3 CAMBIX
HeOOBIYHBIX BUIOB Ha Dnbopyc. ['opa BugHa ¢
3aIalHOM CTOPOHBI U 6oJiee BBICOKast 3amaj-
Hasl BepiinHa (5642 M) 3aKpbIBaeT co00i BUL
Ha Bocrounyio BepmmHy. CKaabHbIe OOPBIBBI
3aIlalHOTO CKJIOHA TOPBbI OTPOMHBI U BeJIMYe-
CTBEHHBI. Majio KOMy Ha’ke U3 OIBITHBIX CKa-
JIOJIa30B W AJBIHWHHUCTOB YJAIOCh UX IIOKO-
pUTH. DTO caMasi CJIOXKHAS IJISI BOCXOXKICHUH
cropoHa ropsl — IOro-3anagHoe 11e4o ¢ Bep-
muHoM Krokopriio (4639 M; MapuipyT Kare-
TOPUHU CJIOXHOCTH 10 6-b.

2.3. Pexpeavuuonnviii uenmp «Maxap».
Maxap (B mepeBojie C TIOPKCKOTO «BOWH») —
3TO ¥ PeKa, U yIesbe, 1 o0lee Ha3BaHUE Ky-
POPTa, PACIOJIOKEHHOTO BCETO B HECKOJIBKUX
KM OT ayJa YukynaH [4, c. 131]. Pacnonoxen-
HBIN Ha BbIcoTe 1600 M H.y. M., OH obyiamaer
YHUKAJIBHBIM MHKPOKJINMATOM, CJIO’KEHHBIM
COBOKYIIHBIM  BJIUSHHEM PacTUTEIbHOCTH,
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aTMOChEepHOTO [aBJIeHUs] M PACIIOIOKEHHS
TOPHBIX BepIIMH. 37eCh, Ha HeOOIBIIIOM
KJIOUKEe 3eMJIH, COCPeJOTOYEHO IIPAKTUIECKU
BCe, YTO HY)XHO JJIS TOCTOMHON 3aMEHBI J0-
pOTUX caHATOpUEB U HOBOMOIHBIX KypOpPTOB:
eCTh YHCTEMINasl IUTheBasi BOJA, JedeOHbIE
Hap3aHbl, IPUPOIHBbIE TEPPEHKYPHI U CaMoe
[JIaBHOE — OTCYTCTBUE BIIUSHUS XO3SMCTBEH-
HOU JesITeJIbHOCTU dejloBeKa. Maxapckast mo-
JIMHA CJIABUTCS YIJIEKACIBIMU JIe9eOHBIMU
Hap3aHaMH, KOTopble ¢ 1978 r. gaBisaroTca Ia-
MSATHUKaMU IIPUPOIBI PETHOHATIBHOTO 3HAUe-
HUsI, caMa JIOJIMHA — 0C000 OXpaHseMOi Ipu-
POIHOI TeppUTOpHEN. 3[ech HAUMHAETCS 10~
pora K camoMy 6osbirioMmy o3epy Kybauckoit
mosnuubl — Yiy-Kens [3, c. 119].

3. Pexpeayuonnas 3ona «Mapa» 6 Kapa-
yaebckom u Manoxapauaebckom paiionax.

Typucrcko-peKkpeariioHHbIN BCECe30HHBIN
KoMIutekc «Mapa» pacroyio)keH Ha BBICOTE
2200 M H. y. M., Ha 1wiaro 'ym-bamm, B Bep-
xoBbe p.llogkymoKk, cpemm Cy6ambIuiicKuX
JYyTOB ¥ B OKPY’KEHUU BEJIMYABBIX BEPIINH
I'maBaoro  Kaskasckoro  xpebra. Yepes
nepeBan u 1wiaro ['ym-bammm (2144 m) uper
mopora (50 KM) K BEIMYECTBEHHOMY
Dnpbpycy, dYepe3 He MeHee TIPaHAMO3HOE
wriato butidecein. Ilo auaMm I'ym-bamm —
mnaro bwuitdechiH — 1. Dapbpyc mpoXomuT
rpaauna lleHTpampHOro m  3amagHOrO
KaBxkasza, oHa sBiIsieTcs TakKe eCTeCTBEHHBIM
BozmopaszesioM  GacceitHOB ~ YepHOro m
Kacnimiickoro Mopeit, mpencraBisieT Cco0oi
3aramHbIi y9acTok [Ipuans6pychs.

BnepBrie 0 IpoeKTe BCECE30HHOTO TYPUCT-
CKO-PEeKpearjuOHHOr0 KoMIuiekca «Mapa» 3a-
TOBOPUJIN HECKOJIBKO JIET Ha3a/l: YHUKaJIbHOE
MeCTOPACHOI0KeHue, 6IU30CTh K (pemepanb-
HoM aBToTpacce Kucnosomck — Kapawaesck,
maHAmATEL W KIMMaTHYecKue YCJIOBUS,
[IOAXOSIINe [JIs BCeX BUIOB TypHU3Ma —
MMEHHO 3THU MPEUMYIeCTBa OTMEYIUCh TO-
I'7Ia B COOOIEHUAX.

3UMOI1 K yCJIyraM TYpPHUCTOB IpPeKpPacHbBIN
IIOATOTOBJIEHHBIN CKJIOH JIJIS1 KATAaHUSI, TPACCHI
C PasHBIMH YPOBHSMU CJIOXKHOCTH. VIMeroTcs
HNOJBEMHUKH, IPOKAT CHapsDKeHUs (JIBDKH,
CHOYOOp/IbI, Pa3HOBUIHOCTH CAHOK, TIOOWH-
I'M), OpPTaHU3aIUs CHETOXOMHBIX cadapu, 06-
JIeT OKpeCcTHOCTe! Ha BepToJieTe. Jlerom opra-
HU30BAaHHBIE IeIIHe TypPIOXOAbl, IKUIIINHT,
KOHHBIE IIPOTYJIKH K IOZHOXbIO DIbOpyca,
IJle PacIOJIOKEHbI TEIIble UCTOYHUKUA MUHE-
PaJIBHOM BOJBI, K MUHEPAJIBHOMY UCTOYHUKY
«[anbik CIPTHI» U Ha BBICOKOTOPHOE 03€PO
«Xypna-Kénb». Ha Ttepputopum KOMILIEKCa

IIOCTPOEHA CMOTpoOBasi OallHs, Ha KOTOPOM
YCTaHOBJIEHBI OIITHUYECKHe IPUOOPHI AT 00-
3opa Ckanmcroro xpebra, BepmuH [J1aBHOTO
KaBkasckoro xpe0ra u BbICIIel TOYKu EBpo-
bl — DIpOpyca.

4. T'opno-pexpeayuonnas 3ona Manoka-
pauaebckozo pationa ¢ pexpeayuoHHbLIMU
yenmpamu «MedoBvie 600onadvr», «Cxayamy»
u «Yurexen»

«MedoBvie Bodonadvry HaxoOATCS Hemase-
ko or Kucnosozucka, HO yxe Ha TeppUTOpUHU
KapauaeBo-Yepkecun. Ha pp. AnnkoHOBKa 1
Duku-ball 1Mo TOpHBIM YIIEeAbSIM CPBIBAETCS
BHU3 Iejasg rpynmna Bopomamos. CaMblil
OO0JIBIIION M3 HUX MMeeT BhICOTY 18 M. B mas-
HHE BpeMeHa B pacllieJINHaX CKaJl )KWIN JUKUe
muesnbl. Boma BbIMBIBaZa Mefl, U €ro 3amax
HAIIOJHSJI OKPEeCTHOCTU. B Hammm [HH myen
y>Ke HeT, a Ha3BaHME BOIONAflOB COXPAHU-
JIOCB.

B oOxpecTHOCTSX pa3BepHYT TypUCTUUe-
CKUN KOMIUIEKC C OlHOUMEHHBIM Ha3BaHUEM,
I7le MOXKHO 3afeps>KaTbCsl Ha HECKOJIBKO THeEM.
B pecropaHax KOMILIEKca NPeNIOXKAT HALHUO-
HaJIbHBIE OJIIO/Ia — XBIYBIHBI, aliPaH U TOPHBII
qai. s skenmaromux paboTaeT 9KCKypCHs B
aTHOTpadUIecKnil My3eil. A B 300I1apKe II0-
Ka)XyT 6apaHa ¢ 9eThIPbMsI pOTaAMH.

«Cxayam». ECTb MHOTO He MeHee KpacH-
BBIX, HO ellle HeOCBOeHHbIX MecT. K nmpumepy,
IOJIMHA HAP3aHOB B yiesnbe p. Cxayar.

OpHo m3 HamboJee NEepCIeKTUBHBIX MeCT
VI pa3sBUTUS Typu3Ma B paiioHe — IIJIaTO
bepmampIT, pacrosoxkeHHOe y CaMOrO IOf-
HOXHSL TOpbl Onbbpyc. Ha ceromusmamit
IIeHb 3[1eCh y>Ke paboTar0T HECKOJIbKO KOHHBIX
MapuIpyToB misi TypucroB. OJHAKO B 3TOM
MeCTe eCTh BO3MOKHOCTh OPTaHH30BaTh IOP-
HOJIBDKHBIE TPACChl, HE YCTYMAIOIHe 10 MpU-
BJIEKaTEJIbHOCTH 7SI TYPUCTOB CKJIOHAM
Homb6ast u Apxsiza. Kpome toro, kommauus,
3aHMMAIOIIAsIC  pa3paboTKoil  Xy/IecCKOTro
MECTOPOXKII€HUsI MeIHO-KOTYeNaHHBbIX pYy[ B
9TOM pailoHe, HaMepeHa IIPOBEeCTU AOPOTy K
MIOHOXKMIO Dnbbpyca. Takum obpasom, mo-
SIBUTCS BO3MOYXHOCTb OPTaHHU3aLUU KPYIJIO-
TOJUYHOTO KYPOPTHOI'O KOMILIEKCA.

«Yukexen». BMecTe ¢ TeM Ha TEppUTOPUU
palioHa PacIoJIOKEH YHHUKAJIbHBIN MAMITHUK
npesHOCTH. OH HaXODUTCS B C. YUKEKeH, TaM,
rJe HeKorjga IpoXOoIu Benukuit miéakoBbIit
IyTh, TI€ COCTUHSIOTCS pp. YukeKkeH (Diika-
koH) u ['ym (ITomkymoOK), B OBafillaTé KM 3a-
nagHee Kucnosopicka, Ie CTOUT BbICOKad,
OJIMHOKO BO3BBIIIAIOIIASICS CKATUCTAs TOpa —
HCTOPHUYECKUN MAMATHHK (penepasbHOro 3Ha-
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yeHus: Kpernoctb Pym wimm Pum-ropa [9,
c. 119]. iMeHHO B 9TUX MecTax MOYKHO Opra-
HHU30BaTh TaK Ha3bIBaeMble OKOJIOTWYECKHE
TYpPBI, IJle TYPUCTBI CMOTYT IPHOOIIUTHCS K
IOpeBHEMY MHPY, CIUTbCS C IE€PBO3IAHHOU
IIPUPOZON ¥ IIO-HACTOSIIEMY OTHOXHYTH OT
TOPOICKOM CYETHI.

B pmammoe Bpemsa B MajoKapagaeBCKOM
palioHe yTBEp>KIEeHBI CIEeAYIOIIe IIeCTb TY-
PUCTHIECKAX MApPIIPYyTOB

5. Apxvi3ckas 20pHO-pekpeayuoHHAsT 30HA

Pexpeayuonnvie yenmpot Apxvts u Huox-
Hutl Apxvi3. BICTpOpPa3BUBAIOIIINIICSA peKpea-
OVOHHBII LEHTP ApPXbBI3 PacloOiOKeH B JO-
nauHe p. bonpmoir 3eneHdyK (I€BBIN IIPUTOK
p. Ky6aumn). Paiion umeer npsimoe cooO1mieHre
¢ ropomamu Kaskasckux MmuHepanpHBIX Bog
(aspomopt), HeBuHHOMBICCK (Kee3Hast J10-
pora). ApxXbI3 pacriosio)eH Ha BbicoTe 1450 M.
OH u3BecTeH Kak (DOPMUPYIOMIASICS TYPHUCT-
CKO-peKpearnoHHasI cucremMa TOpPHO-
03[JOPOBUTEILHOIO U CIIOPTUBHOIO THIIA B
cocraBe KapawaeBo-Yepkecckoro pexpearn-
OHHOTO MaKpOparoHa.

Beinensier ApxXpI3 cpeiud OPYTHX TOPHBIX
cucteM KaBkasa 6arOnpUsTHBIN yMEpPEHHO
MSTKA# Kiumar. [opHble XpeOThI HameXHO
3alUIIAIOT JOJMHY OT BeTpoB. C ceBepa
Xp. Aburinpa-Axyba 3aKpbIBaeT IMPOXOH ce-
BEPHBIM BeTpaM, a € 3al1aia U BOCTOKA OTPOTH
xpe6Ta OKpy>KaloT KOTJI0BUHY. OTKpPBIThIE Ha
for gonwHbl Kuarerya, [Iceima m Apxpisa 1mos-
BOJISIIOT IIPOHUKATH CIOZIA TEIUIBIM BJIA’KHBIM
BO3[LyIIIHBIM T€YECHUSIM ¢ YepHOTro Mopsi, 4ero
HeT B JloM06aiiCKOil KOTJIOBHHE, Ile KIMMar
6osee  KOHTHHEHTAJIbHEN, C YMEpPEHHO-
XOJIONHBIMU 3UMaMH.

ApXbI3 — MECTHOCTb, KOTOPYIO MO>KHO HC-
IIOIb30BaTh MAJIS CO3[JaHUS KIMMATHIECKOTO
KypopTa MEXIyHapOZHOTO YPOBHSI, TaK Kak
obanaer JiedeOHBIMU U O3/I0POBUTEIbHBIMU
cBOWICTBaMU, OJyarojilapsi TOPHOMY BO3IYXY,
60JIBIIIOMY KOJIMIECTBY COJHEYHBIX IHEH,
MHHEPAJIbHBIM HUCTOYHHUKAM, HU3KOMY aTMO-
chepHOMY [aBJICHHIO BO3IyXa, YUCTOTE H
60JIBIION IPO3PavHOCTH aTMOChepsl, He-
607bI11071 00JIAYHOCTA U HEOOJIBIITUX CKOPO-
cTsix Berpa (ckopoctu Berpa 3umon 1,5-1,9
M/C), IOYTH MIOJIHBIM OTCYTCTBHEM TYMaHOB H
MeTeJlel W T.JI. OTH KypOpTOJIOTMYeCKue
(axTopsl cTaBAT ApXBI3 B ONMH DS C JIyd-
MU TOPHOKIMMATUYECKUMU KypPOpPTaMHU
kak Kypmasens u JlaBoc.

Bpicokoropssi B paitoHe ApXbI3a TOCTYIIHEI
TYPHUCTaM U AJbIIMHUCTAM C CEPEAUHBI HIOHS
o Hadala OKTAOpsi. B aToT mepmon 3meck

NPOXOIAT OKCKYPCHH, TYPIIOXOIbI, ITeM3axK-
HbIe IPOTYJIKU 10 pa3HOOOpasHeIM (opmam
penbeda K JeIHUKAM, KaHbOHAM, BOJOIIAAM.
C HOs10ps1 HAYMHAETCSI 3UMHUI CE30H — CE30H
TOPHOJIBDKHOTO TypHU3Ma.

B ymienbe Boabioro 3eneHdyka pacnosio-
s)keHo HusxkHe- ApXbI3cKkoe Topoiullle — apXeo-
jgorudecknii mamMAaTHHUK X-XII BB., ocTraTku
KPYIIHOTO aJIaHCKOTO ITOCEJIEeHHs, PacIojo-
JKeHHble y mnocenka Hmwxuuit Apxseis. I'opon,
OYEeBHHO, OBLT 9KOHOMHYECKUM U JYXOBHBIM
eHTpoM AJaHUM. B HacTosIIee BpeMs Topo-
IWIIe SIBJISIETCS ITaMSATHUKOM (DefilepaIbHOTO
3HayeHus (¢ 1995 r.) U IJIaBHBIM 9KCKYpPCHOH-
HBIM 00HEKTOM pernoHa.

Hosble Bunbl OoTAbIXa B ApXbI3€: CIIOPTUB-
HbIe II0XOABI, XOOOU-TYpPBI, TPEKUHT, CKU-
TYPBbl, CHETOCTYIIMHT, BOCXOXXIEHUS, CKaJIOIa-
3aHUe, UHAUBUIYaJIbHbIE TYPBbl, OTHBIX C
OEeTbMHU, CIIEJIEOJIOTUsl, HOBOTOJHUE TYpPbl H
MaliCKHe IIpa3qHUKH.

B ApxbI3CKOM 30He IEeUCTBYIOT: IIaHCHOHA-
TOB — 4, TypuUCTU4ecKuX 6a3 — 9, TOCTUHUI U
TOCTEBBIX NOMOB — 15, oreneil — 2, CIOPTUB-
HO-03JOpOBUTENbHBIN Jarepb «COCHOBBIH
60p».

Bcecesonnwtii mypucmcko-
pexpeavyuonnviii komnaexc (BTPK) «Apxwvi3».
Kypopt «Apxb13» 6b11 OoTKpHIT B 2013 1. Ha
CETONHSAIIHUAN NI€Hb OH SIBJISIETCA CaMOM HO-
Boi u cospeMenHHoi Ha CesepHoM Kaskase
IIOIIA/IKOM [UISl aKTUBHOI'O 3UMHETO U JIETHE-
ro OTHbIXa. bBbICTpopasBHUBaroIIniics Bcece-
SBOHHBI TYPHUCTCKO-PEKPEAIMOHHBIA KOM-
IJIEKC PAcIIOIOKEH B fouHe p. bonbioi 3e-
JIeHYyK (JIeBblil IpuUTOK p. Kybanu) u Ha BbI-
COKOTOPHBIX Tepputopusx B paitone Coduii-
CKOTO JIeHHKA U Xxp. Abummupa-Axyba B 3e-
JIEHYYKCKOM palioHe, B YPYIICKOM paiioHe
3aHUMAaeT BBICOKOTOPHBbIE NOIUHBI p. [Ixusa u
noc. [Txus. B manHoe Bpemst — ato popmupy-
IOLIAsICSl TYPUCTCKO-PEKpealluOHHasl CUCTEMaA
TOPHO-O3[OPOBUTEILHOIO U CIOPTHUBHOTO
tumna B cocraBe KapadaeBo-Uepkecckoro pe-
KpealjMoOHHOTO MakpopailoHa. Ymo6Hoe pac-
IIOJIO’KEHUE — PacCTOsIHUE 10 ropona Yepkec-
cka Bcero 110 kM, a aaponopT «MuHepalibHbIE
Boner» Haxomurcs B 220 KM OT Kypopra Ap-
XBI3.

B Oynymiem KypopT DOJDKEH UMeETh CTaTyc
MEKIYHApOIHOTO YPOBHS, rje OynyT dyHK-
[MOHUPOBATDH JIETHHE U 3UMHUE (POPMBI TY-
pHU3Ma, BMECTHMOCTb KypopTa OyIeT COoCTaB-
JIATB OKOJIO 30 ThICAY MECT.

Ha xypopre paboTaloT deTbIpe TOPHO-
JIBDKHBIE Tpacchl (0OIIeil MPOTSHKEHHOCTHIO
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7,4 KM) pa3JIMYHOTO YpPOBHS CJIOKHOCTH: JBE
«3eJIeHble» TPACChl IUIsI HOBUYKOB, OfHA M3
Tpacc — «KpacHas», CPeqHET0 YPOBHS CI0KHO-
CTH, TOTy4HIa CepTUGUKAT MEXIYHAPOIHOM
®eneparuu nppkHOTrO criopra (FIS), uyto mos-
BOJIsIeT IPOBOJUTh Ha TeppuUTOpUU ApXbl3a
MEXIYHapOIHBIE COPEBHOBaHUA II0 TOPHO-
JIBDKHOMY CIIOPTY, 4eTBepTasi, «CHHSAA», Tpac-
Ca — IJISI OIIBITHBIX JIBDKHUKOB.

B manHOe BpeMms 31ech pabOTAIOT JBE TOC-
TUHUALBIL: «PoMaHTHK-1» 1 «POMaHTHK-2».

ITo monunam pp. Apxbi3 u Ilxus crpositcs
CIIefyIoIue TypUCTHIeCKue iepeBHH (Tab.).

Ta6ruya. OCHOBHBIE 3TalbI PAa3BUTUS
Bcece30HHOTO TPK «ApxbI3»
Table. The main stages of the development
of the all-season "Arkhyz" TRC

Jtan| Cpoku (roa) OnucaHue atana

0 02015 |CtpouTensCTBO 0GLEKTOB B CEBEp-
HoM YacTu 4. PomaHTuK

1 2015-2019 |Pa3BuTHE CEBEPHOI U KOXHOM YacTu
1. PomaHTuk

2 2020-2023 |Pa3sutue 4. [ykka

w

2024-2027 |Passutue 4. JlyHHas MNonsHa

4 2028-2035 |Passutue g. [lykka-2000, a. Mxus

6. I'opno-pexpeayuonnasn 3ona «bonvwasn
Jla6a» 6 Ypynckom paiione

Honuna p. bospmrass Jlaba Bcerma ciaBu-
jach 6OraThIMU JleCaMU M BBICOKMMU TpaBa-
MU, B CHUIy OOJIBIION YBIa)KHEHHOCTU MeECT-
HOCTH. PacTuTeapHOCTD, BBICOKO IIOJHUMASICH
BBEPX II0 CKJIOHAM TOp, IeIaeT ux 0oJee sKU-
BONUCHBIMU U 3penuiiHbiMu. CraBy 3ToH
MECTHOCTH CO3[AI0T KHCIble HCTOYHUKHU. B
nonuHe p. Jlamrpak (mputok p. bosbras Jla-
6a) HaxonuTcs 17 MUHepaJIbHBIX UCTOYHUKOB,
HMEIOIINX pa3JIndyHble TEMIIEpaTypy U MUHe-
PJIBHBII COCTaB BOIBIL. DTO HACTOSIIASL KJIa-
oOBasg 3[0pPOBbs, KOTOPYIO € [aBHUX IIOp
Ha3bIBAIOT «Kucible CTOYHUKI.

ITepBooTkpriBaTensiMu Kuciablx UCTOYHU-
KOB CTQJIH TOPTOBIBI, KOTOPBIE IIPOJIOKIIIN
KapaBaHHBIHA IIyThb oT YepHoro mops B Ilep-
cuio depe3 yirenbe bonbiroir Jlaber. OmHako
ele O4eHb A0JT0 00 ITUX UCTOYHUKAX IPAK-
TUYECKM HHUKTO He 3HaJI M3-3a OOJIBIION HMX
OTHAJIEHHOCTH OT HACEJIEHHBIX IYHKTOB (M0
6mmkaiiiero mocenka Ilxua — 20 xm). U
TOJNBKO B XX B. TYPUCTBI, CTy9aliHO OTKPBIB-
mue s ceOs 1ene6Hble BO3MOKHOCTH Kuc-
JIBIX UCTOYHUKOB, Pa3HeCIU CJIABy O HHUX IIO
CTpaHe.

B 50-e rogel mNpomnuioro Beka K UCTOYHHU-
KaM IIpHe3yKajla IPyIIIla TePMaHCKUX UCCIEN0-

BaTeJell BOOHBIX PECYpCOB M MHHEPAJIbHBIX
HCTOYHUKOB. B IlepenBryKHOM J1abopaTopuu
OHU IIPOBEJIM AHAJIN3 BOIBI U3 KKIOTO HC-
TOYHMKA M YCTAaHOBUJIHU, YTO YacTb WX IIO
CBOWICTBAM CXOJHA C JIe9eOHBIMU BOIaMu Ap-
MeHHUU U I'py3mun, 4acTh — € y>Ke U3BeCTHBIMU
KaBKa3CKIMU MHUHEPAJIbHBIMH BOJAMU, HEKO-
TOpPBIE >Ke MMEIOT COBEPIIEHHO YHUKAJIbHBIN
cocTtaB. Bcien 3a HeMIIaMu cTanu UCCIENOBAThH
HCTOYHUKHA U OTe4eCTBEHHbIe MHCTUTYTHI: B
1961 r. ITaruropckuit HUM kypopronoruun u
¢dusunorepaniuu, B  1983r. —  CaHKT-
[Terep6yprckmit HUM um. H. U. Iluporosa.
Onun nopreepawn 1enebnyo cuiny Kucmbix
HCTOYHUKOB M YCTaHOBWIH, KaKOM H3 HUX
60JIbIlle TOAXOAWUT JJIsI JIEYeHUs TeX WIn
MHBIX 3a00JIeBaHUIL.

B OKpecTHOCTSIX MHOTO Jarepeil, caHaTo-
pueB U 0a3 OT[BIXA, IJle MOTYT OCTAHOBUThHCS
JIIONIY, TIpHUeXaBIiye Ha o3noposierne. M xotsp
nobparbcsi K KHCIBIM HCTOYHMKAM He Tak
JIETKO, JIETOM CIOJla OXOTHO €#yT CO BCeX
YTOJIKOB CTPaHBI.

3axroueHue

B  KapauaeBo-Uepkeckoit Pecmy6iuke,
0CcOOEHHO B ee TOPHOM YacTH, UMEITCs 00-
IIWpPHBIE JeCHble MacCUBBI, IIPEeKpPacHbIe Alb-
IUNCKuEe Hu cy6anbnm71c1<1/1e JIyra, 6ospme
pe3epBbl TUIPOIHEPIETUYECKUX PECypcoB,
0coOble TOPHO-KIMMAaTHYeCKHe PpanoHbI W,
HaKOHeIl, >XMUBOIIMCHBIE MeCTa, IIPUBJIEKAIO-
Y€ OTHBIXAIONINX ¥ aJbIIMHUCTOB CO BCEX
koH110B Poccnu [10, c. 121].

Cpenu pekpealluoOHHBIX pecypcoB Kapa-
gaeBo-Yepkecun 0cob0oe MeCTO 3aHMMAeT
TOPHBIN PeruoH, rae pyHkuuonupyer Tebep-
OIUHCKUY HallMOHAJIbHBIN MMapK.

Homb6arickast oJsiHa, HaXOISIIAsC B Bep-
X0BBsIX P. Tebepnmbl y CeBepHBIX CKJIOHOB
I'maBroro KaBkasckoro xpe6ra, 6Gorara u He-
IIOBTOPUMA CBOEN HEOOBIKHOBEHHOM Kpaco-
TOU W TepBO3NaHHON mpupomnoit. B Hombae
IIPOJIOSKEHBI JIbDKHBIE MAapIIPYTHI (Hampumep,
Ha rope Jlom6aii-Enbren 6osee 20, mapuipy-
TOB), OOJBIIIMHCTBO M3 KOTOPBIX BBICIIIEHN Ka-
Teropuu TpyIZHOCTU. BocTrounee BoicuTcs by-
Enbren, 3anasHee — MOIIHBIM MaccuB JKyTy-
Typiay-Yar ¢ narpio BepuinHamu. M npyrue
ropHble BepInHbl JloM6aiiCKOro paiioHa Ku-
BONMCHBl ¥ MOHYMEHTAJIbHBL. HeBO3MOXHO
YCTOSITh TPOTUB MCKYIIeHHUs OBICTPO TOI-
HSATHCSI BBICOKO B TOPBI, YTOOBI YBUIETh CBEP-
Xy OIpOMHBIN Mup rop. Kanarnas, mapHokpe-
CeJbHAsE U MAasITHUKOBAsl IOPOTU yCTAHOBJIE-
HBl 1o noinsHbl JIMW, no Pycckoit monsHsl,
T. e. 1o 3000 M [6, c. 147].
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ApXBbI3 CerofiHsi — 3TO OBICTPO Pa3BUBAIO-
IIUAKCA peKpealluoHHBIH IeHTp. ONBITHBIE
MHCTPYKTOPBI 3[eCh OOy4aioT OTABIXAIOIINX
IIOXOOHOM JKU3HU, OCHOBAM TOPHOJIBDKHOM
TEXHUKHU, BOOAT B ITOPbl K HETPOHYTBIM CHE-
ram, K roqyObIM 03epam.

Honuna pp. Tebepas! u ApxbI3, Garogaps
HQJINYIHIO JOPOTH, IPEACTaBIIsIeT co60il yno06-
HBIIl TIOJUTOH [UIsl TIPOBEIEHHs II0JIEBBIX
IIPaKTUK U OKCKYPCUIL.
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Abstract. Mapping of earthquakes impact is the main component in ensuring the safety of such indus-
trial facilities as main pipelines. These maps provide a visual representation of the spatial nature of the
influence on individual elements of the pipeline network, like a linear part, pumping stations, crossings with
rivers and faults, and on a macro scale. Solving the problems of earthquakes post-analysis is very important
and effective in conjunction with GIS tools. The main role here is played by correct and full-fledged data
from trusted sources, suppliers of online information about the facts of earthquakes with many parameters.
Aim. Automatic loading of information about earthquakes and their use in GIS systems for further analysis
and mapping using GIS tools. Methods. Methods. The article reviewed suppliers of online earthquake data,
analyzed the supported formats of data for further uploading, as well as methods for saving processed in-
formation into geo-databases. Qualitative analysis of geo-hazards impact on pipelines in general, quantita-
tive analysis of the natural disasters impact on pipelines, historical information of earthquakes on the terri-
tory of Azerbaijan were carried out. Earthquake data mapping methods along with other spatial layers were
considered. Results. Classified visualization of risk zones on linear parts of major pipelines, that might be
affected by earthquakes (using GIS tools). Conclusions. The analysis showed that the United States Geolog-
ical Survey (USGS) is the best and most accurate source of historical earthquake data, as well as real-time
data with the notification in GIS systems. The data were used to map and analyze the possible risks of
earthquake impact on the main pipelines. The use of additional spatial layers provides more advanced ana-
Iytical results and the ability to calculate the risks of impact on pipelines.
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PE3IOME. KapTMpoBaH1e BAMSAHWUSA 3€MAETPACEHUI ABAAETCA OCHOBHOM COCTaBAAOLLEH npu obecneue-
HUKM 6E30MacCHOCTM TaKUX MPOMbILIAEHHbLIX OObEKTOB, Kak MarucTpasbHble TPyOONpoBOAbl. TakMe KapTbl AQKOT
BM3YyaAbHOE NPeACTaBAEHWE O NPOCTPAHCTBEHHOM XapakTepe BAUAHUA Ha OTAEAbHbIE SAEMEHTbI CeTu TpyOo-
MPOBOAOB, TAKMX KaK AMHEMHbIE UacTH, HACOCHbIE CTAHLIMK, MEPECEUEHNUA C PEKaMU 1 PAa3AOMaMK, a TaKXe B
MakpomacLutabe. PelleHne 3apay NocT-aHaAM3a 3eMAETPACEHUI OYEHb BaXHa U 3GpdEKTUBHA C UCMOAL3O-
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BaHneM MC-MHCTPYMEHTOB. MAaBHYHO POAb 3AECH MUIPAOT MPaABUAbHbLIE U MOAHOLEHHbLIE AGHHbIE M3 NpoBe-
PEHHbIX UCTOYHUKOB, MOCTABLUMKOB OHAAMH MHGOPMaUMKU O GpakTax 3eMAETPACEHWI CO MHOTMMW Napamer-
pamu. Lleab. ABTomatnueckan 3arpyska MHGOpMaLmMKn O 3eMAETPSACEHUSAX U UX UCNOAb30oBaHue B TUC cucre-
Max AAS AAAbHEMLLIEro aHaAM3a U KapTUpPOBaHWS ¢ ucrnoAb3oBaHWem TMC-nHcTpymeHTOB. MeToabl. B cratbe
NPOBOAMACS aHaAM3 MOCTABLUMKOB OHAAMH AGHHbIX O 3EMAETPSACEHUAX, aHaAU3 NMOAAEPKMBaAEMbIX GOpMaTOB
BbIMPY3KM A@HHbIX, @ TakKe METOAbI BbIrPY3KM roTOBOM MHOOPMaLMK B reo-6a3bl AaHHbIX. TIPOBOAMACA Kaue-
CTBEHHbI aHaAU3 reOAOTMYECKMX OMAaCHOCTEN BAMSAHWUA Ha TPYyOOMpPOBOAbI B LLEAOM, CTAaTUCTUUECKMIM aHaAU3
BAMSIHUS CTUXMIHBIX BEACTBMIA Ha TPYOONpPOBOAbI, MCTOPUYECKas MHOOPMALMA O 3E€MAETPACEHUSAX, MPOUCXO-
AMBLUMX Ha Tepputopmn AsepbaipxaHa, pacCMOTPEHbI METOAbI KapTorpapupoBaHMA AaHHbIX O 3eMAETPSCe-
HUAX HapsiAy C APYTMMM NPOCTPAHCTBEHHbIMU CAOAMU. Pesyabtatbl. KnaccuduumpoBaHHaa BU3yaausauums
30H pUCKa Ha AMHEMHBbIX yYacTKax KPYMnHbIX TOy6ONpPOBOAOB, KOTOPbIE MOTYT MOCTPaAaTb OT 3€MAETPACEHUHN (C
MCMOAb30BaHWEM MHCTPYMeHTOB MMC). BbiBOAbI. [poBEeAEHHbIV aHaAM3 NOKa3aA, YTO OHAAMH-CEPBUCHI FEOAO-
rmueckoi cayxbbl CLUA (aHrA. United States Geological Survey, cokpalléHHo USGS) ABAAOTCA HAUAYULLUM W
TOYHBIM UCTOYHUKOM AQHHbIX UCTOPUUECKUX 3EMAETPACEHUN, @ TaKKe AaHHbIX B PeXMMe peanbHOro Bpeme-
HW C BO3MOXHOCTbIO onoBelleHna B TMC-cuctemax. AaHHble 6bIAM UCMOAB30BaHbI AAST KapTorpadrpoBaHUS U
aHaAM3a BO3MOXHbIX PUCKOB BAMSIHUSI 3€MAETPACEHUIM Ha MaruMcTpanbHble TPy6onpoBoAbl. MicnoAb3oBaHWe
AOMOAHUTEABHBIX MPOCTPAHCTBEHHbLIX CAOEB AAET BOoAee pacCLUMPEHHblE aHAaAUTUUYECKUE pe3yAbTaTbl M BO3-
MOXHOCTW pacyéTa PUCKOB BAUSIHUSI HA TPYOOMPOBOAbI.

KAloueBble CAOBa: 3eMAETPSACEHMSA, OHAAMH-CEPBUCHI FTeoAOTMYecKor CAyX6bl CLLA, TpybonpoBoAbl, reo-
AOTUYECKME OMACHOCTH.
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NPOMbILWAEHHbIE 06beKTbl Pecnybanku AsepbanpxaH ¢ nomoulbto MMC-texHonornn // UsBectna Aarectan-
CKOro rocyAapCTBEHHOIO MEAArorMyeckoro yHuBepcuteta. ECTecTBeHHbIE M TOUHble Hayku. 2022, T. 16. Ne 3.
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Introduction

The solution of spatial GIS problems has
always been based on statistical analysis of
tabular data collected from various sources,
grouped and classified by thematic representa-
tions in tabular form. Most of data is stored in
spreadsheets using office software like Mi-
crosoft Excel. More advanced data is presented
in database format using software products
such as Microsoft SQL Server, Oracle, Post-
greSQL, etc.

The geodatabase format implemented by
ESRI in the ArcGIS series of software solutions
for visualization, storage and processing of
GIS data has become widespread. However,
due to the growing need to predict the behav-
ior and development of natural disasters and
their effects on people, nature and economics,
there are tasks of summarizing statistical data
with subsequent analysis.

Analytical software tools in the software
market are sufficient, but most require data
preparation, bringing into format for use in
certain GIS tools, studying the product itself,
and this, in turn, affects the timely and
prompt receipt of results. Sometimes, the high
cost of some solutions also contributes to the
role in slowing down the analysis process.

Ensuring the safety of oil pipelines is one
of the main tasks and functions of the state

exporting oil to abroad. The availability of re-
liable oil pipeline transport plays an important
role in ensuring the energy security of the
state. This is very important for Azerbaijan
due to the distance of oil fields from delivery
centers.

In Azerbaijan, oil pipelines are well protect-
ed from exogenous and man-made processes.
During the laying of oil pipelines underground
along the perimeter of the laying, the soil cov-
er was strengthened, and the pipelines them-
selves in some places were protected by con-
crete shelters. Intermediate links, pumping and
filling pump stations, compressor stations are
located on the surface.

Oil pipelines shall be monitored using me-
chanical and electronic sensors and with the
slightest deviation of the physical parameters
of the oil pipelines state, deviation data shall
be transmitted to the monitoring and control
center.

On the other hand, the endogenous pro-
cesses that include crustal tectonic movements,
magmatism, and seismic activity are processes
beyond control and can occur without any
warning. Strong earthquakes can cause other
dangerous natural processes, such as mud-
slides, landslides, floods, fires, avalanches.
Damage to communications, power lines and
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main roads is also not excluded. The damage
caused can be enormous, given the factors of
chain impact and the location of the epicenter,
the radius of impact and the propagation of
seismic waves.

Considering the fact that the territory of
Azerbaijan is subject to the effects of natural
disasters, including earthquakes, there is a need
to assess the risk of existing oil pipelines.

To effectively solve the problem of protect-
ing oil pipelines under construction and oper-
ating from the impact of natural disasters, it is
necessary to quickly create and use specialized
mapping support based on modern technolo-
gies and mapping databases.

Definition of NATECH

Any accidents on hazardous installations
triggered by natural disasters or hazards are
called NATECH accidents. As the pipelines
may transport liquids and gas, that are flam-
mable, toxic or explosive, so therefore may be
called as hazardous installations. Valves and
pump station are not buried, so they are more
affected by flood, lightning strikes, landslides,
earthquakes and avalanches. An earthquake
damages could be made to pump station trig-
gering an uncontrolled explosion. This is well
known scenario which is under control of au-
tomated damage monitoring system. In case of
any emergency, the pump station is shutting
down, including vents and valves, liquid or gas
transportation through the pipeline being
stopped.

Table 1. Geohazards affecting
the buried pipelines

statistical and empirical analyses of earth-
quakes on given region or area, seismic infor-
mation on active and proven faults, and in our
case, in Azerbaijan, we may include the role of
mud volcanoes as well. The table 1 is describ-
ing the cause made by particular geo-hazard
category. Single or multiple cause trigger the
NATECH event.

According to “Gazprom energy” data on
failures of power facilities, meteorological
processes and phenomena were responsible for
20 % of power supply breakdowns at com-
pressor stations, 18 % of which were caused by
storms, thunderstorms, strong wind gusts and
2 % were caused by the influence of ice and
complex deposits. Analysis of corporate acci-
dent statistics for the period 1990-2006 [1]. It
is shown that the influence of natural factors
on the integrity of gas supply objects can con-
sidered in two aspects:

— natural factors as direct sources of acci-
dents (sources of one-step danger), causing
"instant" destruction (earthquakes, landslides,
rain floods, mudflows, etc.);

— natural factors as sources of long-term
impacts (sources of permanent danger),
stimulating manifestation of pipelines latent
defects (geodynamic, erosion, cryogenic pro-
cesses, subsidence properties of soils, chemical
composition of groundwater, etc.).

Table 2. Root cause distribution of pipeline’s
accidents induced by local nature factors
Tabnuya 2. PactipepiesieHne IpUYNH aBapuil
Ha TPy6OIIPOBO/IaX, BBI3BAHHBIX
JIOKJIbHBIMU IIPUPOTHBIME (hpakTopamu

Tabnuya 1. OmiacHbIe T€OTOTUIECKHE Natural factors Percentage
IIPOIIECChI, BIUSIOLIE Unconsidered natural factors 60.7
Ha NO/I3eMHbIE TPYOOIPOBO/IbI Local natural factors 32.6
Geohazard category Cause overwatered soil 22.5
Geological Seismic activity rugged terrain 5.9
Faults subsidence and unstable soils 0.9
Mud volcanoes landslide 0.6
Liquefaction floods, high waters 06
Collapsible deposits powdery soils 05
Geomorphological | Erosion karst processes 05
Flooding earthquakes 0.3
Landslides loss of pipeline carrying capacity 0.2
Anthropomorphic Uncontrolled intervention natural fire 0.2
Mining high wind (power line) 0.2
Constructions. aggressive soil 0.2
Natural hazards 6.7

Anyway, there is no guarantee, that earth-
quake of huge magnitude may occur at any
time. We can only assess the risks based on
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Table 3. Share of pipeline accidents
factors induced by local nature hazards
Tabauya 3. Jons pakTopoB aBapwuit
Ha TPy6OIPOBO/IAX, BBI3BAHHBIX JIOKATHHBIMH
IPUPOAHBIMU OMTACHOCTSIMU

AEEIEETES Accidents factors
factors (%)
. . (%), where natu-
Accidents induced by
ral factors were
local natural .
unconsidered
factors
Cracking of pipes 52 48
under stress corrosion
External corrosion 45 65
Construction defects 41 59
Pipe and equipment 30 70
defects
Violation of technical 30 70
operations guide
Mechanical damage 1 99
Others 35 65

For the period of 1991-2016, the share of
local unfavorable natural factors stimulating
manifestation of latent defects in the acci-
dent rate at linear facilities averages 32.6 %
(table 2), varying depending on the group of
the main cause of the accident from 30 to
52 % (table 3). The highest percentage of
unfavorable local natural factors is account-
ed for accidents caused by corrosion stress
of the pipe under pressure (52 %), external
corrosion (45 %) and construction defects
(41 %).

Landslide processes, as a rule, act as the
main cause of the accident, although in some
cases their influence as local unfavorable fac-
tors, creating additional loads on the pipe as a
result of soil movement on the landslide slope
and contributing to further development of
existing defects, is noted. In underground
pipelines movement on landslide slopes causes
significant bending stresses and deformations;
at above-ground crossings support displace-
ment with pipeline sagging occurs, gas pipeline
burial under the landslide body is also danger-
ous. At activation of erosion processes on dis-
turbed landslides with a rugged relief condi-
tions are formed, which contribute to the re-
duction of structural strength of the pipeline
due to the strengthening of the pipe stress-
strain state in comparison with rectilinear sec-
tions [2].

Such conditions include:

— the occurrence of latent voids under the
bottom pipe formation as a result of soil
washout;

— cyclical seasonal ground movements;

— additional loads due to ground pressure
as its capacity increases.

These factors contribute to such sources of
accidents as pipe defects, corrosion, deviation
from design solutions during construction and
installation works (non-compliance with the
radius of curvature, burial and, as a result,
forced bending of the pipeline), which are the
primary sources of unacceptable stresses in the
pipe body.

The impact factor of earthquakes as applied
to pipeline facilities is seismic impact — seismic
shock, deformation and gravitational dis-
placement of rocks.

Seismicity in Azerbaijan. Big picture

The territory of Azerbaijan is distinguished
by high seismic activity, where strong and cata-
strophic earthquakes with magnitude M >= 6
occurred during the historical period: Heigel
earthquake in 1139, East-Caucasian earthquake
of 1668, Mashtaga earthquake of 1842, numer-
ous Shamakha earthquakes (1192, 1667, 1669,
1828, 1859, 1868, 1872, 1902), Caspian earth-
quakes (957, 1812, 1842, 1852, 1911, 1935,
1961, 1963, 1986, 1989, 2000) and others.

Instrumental studies of seismicity in Azer-
baijan have been carried out since the 50 of
the last century. Since 1996, studies have been
carried out using digital ISS telemetry systems
manufactured in South Africa. Center for
Seismic Monitoring and Geodynamic Investi-
gations was established in 2003 at the Institute
of Geology of Azerbaijan National Academy
of Sciences with the support of Development
and Civil Investigations Fund. At present 14
analog seismic stations within Azerbaijan are
recording earthquakes. Since 2003, according
to the decree of the national leader Heydar
Aliyev, seismicity monitoring at Republican
Seismological Service Center has been carried
out by means of digital Kinemetrics system,
which includes 14 stations. The information is
transmitted in real time using space communi-
cation channels (satellite).

Since the Global Seismic Hazard Assess-
ment Program (GSHAP) was created in 1999
by the world seismological community, Azer-
baijan has conducted geodynamic and seismic
network expansion studies. These works were
carried out more intensively after the earth-
quake of November 25, 2000 with M=6.4 - 60
km southeast of Baku in the Caspian Sea.

Analysis of the state of study of active
faults and seismic hazard for the territory of
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Azerbaijan showed that to date geoinfor-
mation electronic maps of active faults and
seismic hazard have not been compiled and
new information on seismicity and geody-
namic mode is not used. [1]

Online earthquake services

Recently, emphasis has been placed on the
globalization of collected data on the Internet,
web portals have been created to access open
data for subsequent analysis and visualization.
This trend will continue and is gaining mo-
mentum. By 2016, the number of transferred
data to the web space increased by 35 % com-
pared to the previous year. To solve our prob-
lem, we will consider several sources of data
on earthquakes registered in Azerbaijan and
the Caspian Sea.

Getting the earthquake information from
the online web sites and services is now new
(at least for past decade) and become as a ro-
bust and responsive service. This making the
data analyses of almost near real-time with
properly implemented algorithms, depending
on the tasks. Certainly, some services provid-
ing the archived version of historical earth-
quakes, but that requires some automation
such as manual downloading, data massaging
and clean-ups before using the information.
The goal is to connect the real-time earthquake
information together with map using the GIS
tools.

One of the most important tasks is to de-
termine the criteria for the data itself and the
methods from reading. For earthquakes im-
portant parameters are time, coordinates,
depth, and magnitude. You also need to take
into account the way the data itself is readable:
this is a text representation format with field
delimiters like CSV, JSON formats or
GeoJSON. These formats are the de facto
standard when transmitting data from a
source (database) to a recipient (visualization,
analysis) using an Internet connection. Thus,
we identified the criteria necessary for analysis
including an additional parameter:

— service must be online;

— ability to retrieve data from the web ad-
dress (API);

— can select the date range;

— can select the desired region;

— can select the output formats;

— service may have a live map;

— service may have a live feedback;

— data format is textual, with delimiter;

— having following main data columns (lat-
itude, longitude, magnitude, depth).

The Live Map is an easy tool to monitor the
latest active earthquake on the map. It’s a nice
feature to check the series or exact set of
earthquakes on the web map. Another option
is the Live Feedback — this is the online service
useful when connecting then mobile devices to
retrieve the latest earthquake upon registering.
Having the full datasets being downloaded and
then tracking the latest one can be useful for
real-time monitoring of earthquakes. On the
other hand, having the selection of study area
(or AOI — area of interest) may reduce the size
of downloadable dataset and minimize the
efforts in cleaning-up the final dataset.

The regional center of the Seismological
Service at Azerbaijan National Academy of
Sciences has created a system for searching and
monitoring earthquakes. Data is sent to the
center from various stations, processed and
posted on the web page at the request of the
user in interactive mode. By default, data for
two weeks divided into pages is shown. The
convenience of this system is that the page is
not loaded with additional information, and
there is a map showing epicenters and seismo-
logical stations. However, the inconvenience in
displaying the results (division into pages) and
the subsequent processing after loading com-
plicates the process of automating processing.
Also, there is no mode of downloading them
in textual, readable format. The filter selection
interface does not allow to select all sources on
the territory of Azerbaijan and the Caspian Sea
at the same time. The result of research and
analyses of existing earthquake web service
can be read from the table 4.

Most sites with an interactive earthquake
map dispose of data from Google, EMSC and
USGS services. After detailed reviews of these
services, the USGS met our criteria for down-
loading data.

Moreover, the USGS service allows you to
select a rectangular or circular region on the
map, therefore solving the problem of choos-
ing a territory. Since the borders of the territo-
ries of countries are not rectangular, when
choosing a region, data from neighboring
countries will involuntarily get in.
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Table 4. Earthquake web services (by 2022)
Tabauya 4. Be6-cepBucol 3emnerpsicernit (k 2022 r.)

el Download Live Live
Service Name Web Address Service f M Feedbacks
(API) ormats ap ee
USGS Earthquakes | https://earthquake.usgs.gov/earthquakes Yes CSV; KML; Yes Yes
JSON
EMSC / CSEM https:/lwww.emsc-csem.org/#2 No N/A Yes No
IKCEST https://drr.ikcest.org/app/s9834 No Image Yes No
Dlubal https://www.dlubal.com/en/solutions/online- No Image Yes Yes
services
EU Seismic portal | https://www.seismicportal.eu/ Yes Web sockets Yes Yes
Earthquake Track | https://earthquaketrack.com/ No N/A Yes No
International http://www.isc.ac.uk/ No N/A No No
Seismological Centre
All Quakes https://www.allquakes.com/ No Image No No
FM Global https:/iwww.fmglobal.com/research-and- No Image No No
resources/nathaz-toolkit
ANAS Seismic https://www.seismology.az/en/ No Image No No
Survey Center

Feeding data from web services

In order to retrieve the earthquake data
from the online service, the web address with
additional parameters must be prepared and
executed using internet browser (Microsoft
Edge, Google Chrome, Firefox and others).
Here is an example of required parameters to
be fulfilled to get the desired information:

— Rectangle Region: Azerbaijan;

— Starting Date is 1900;

— Event type: earthquakes;

— Output type: CSV.

Following parameters will be filled to con-
struct the query to online earthquake service:

— starttime=1900-01-01;

— maxlatitude=42.261;

— minlatitude=37.858;

— maxlongitude=51.768;

— minlongitude=43.857;

— minmagnitude=2.5;

— eventtype=earthquake;

— orderby=time.

At the end, the web address for retrieving
the earthquakes will be look like below:

https://earthquake.usgs.gov/fdsnws/event/
1/query.csvéstarttime=1900-01-01%2000: 00:
00  &maxlatitude  =42.261&minlatitude=
37.858&maxlongitude =51.768 &minlongitude
=43.857 &min ma gnitude=2.5&eventtype=
earthquake&orderby= time

Note, that data will be returned as CSV
comma delimited textual file ready for pro-
cessing with ArcGIS, QGIS and even with Mi-
crosoft Excel application. The good thing is
that we will have full available history of

earthquakes in one tabular text file. That in-
formation therefore can be used for an addi-
tional statistical and other geo computational
purpose.

To analyze the impact of earthquakes, it is
necessary to determine the objects and their
metadata with spatial binding. The following
objects can be classified as risky, of important,
state importance.

— natural objects (forest fund);

— production facilities;

— non-production facilities;

— socially significant objects;

— agricultural facilities;

— transport network and infrastructure.

The first of the requirements for logical
agreement (correspondence of names) must be
ensured during the data creation process, and
then can be generated after creation by apply-
ing specialized processing procedures.

Digital semantic-attribute description of
objects is carried out by using object codes,
localization character codes, characteristic
codes specified in the classifier for each type
of objects, as well as values or property value
codes. In this case, a special role in the digital
description of objects belongs to the character-
istics. By purpose, characteristics are divided
into qualitative and quantitative. These include
characteristics that contain information about
the properties of objects. By the composition
of the content, the characteristics are divided
into numerical and symbolic. There can be
only one number (integer or real, positive or
negative) in the contents of a numeric charac-
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teristic. For numeric characteristics (other than
represented in symbolic form), the dot charac-
ter used as a separator between the integer and
fractional part. The content of the character
characteristic may consist of any symbols. The
contents of the quantitative characteristics are
their quantitative values for the correspond-
ing objects, expressed as real or integers [5].

Each of the above classes can be character-
ized as a separate data layer with a unique
identification number in one single table. Us-
ing a single table allows you to filter data for
processing by its class or analyze several by
combining them by heterogeneity. For exam-
ple, oil and gas industry facilities, oil and gas
pumping stations, onshore nodal elements of
trunk pipelines, and petroleum product stor-
age facilities. By specifying a heterogeneity
attribute, you can get a related, logically con-
tinuous (semantically) and consistent object.
Additional attributes of individual objects can
be transferred to logical tables, thus normaliz-
ing the relationships between logical risk ob-
jects and their additional parameters. For ex-
ample, objects such as main pipelines and
ground nodes (valves, valve, pumps) belong to
the same type of global object — pipeline, but
individual attributes may differ.

The key elements of attribute table and
Boolean binding are the unique identification
fields in both tables. This achieves granularity
of data with relationships for flexible analysis
and visualization of data in ArcGIS GIS.

Earthquakes and pipelines

In Azerbaijan, buried pipelines, especially
those transporting crude oil and gas are well
protected from exogenous and man-made
processes. During the laying of oil pipelines
underground along the perimeter of the lay-
ing, the soil cover was strengthened, and the
pipelines themselves in some places were pro-
tected by concrete shelters. Intermediate links,
pumping and filling pump stations, compres-
sor stations are located on the surface.

To determine the impact of earthquakes on
oil pipelines, various standards are used that
were borrowed during the Soviet period. At
the moment, Russia is using the recommended
Bureau of the Interdepartmental Council for
Seismology and Seismic Construction [3] and
Modified Mercalli Intensity Scale [4, 48 p.]
adopted for pipelines. By summarizing the
data from both sources, everything can be
brought to one table (table 5).
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Table 5. Earthquake’s intensity
Tabnuya 5. Crna 3eMJIeTpsSICeHIS
Effects on
Intensity Effects on ground engineering
buildings

6  |There is a possibility of
landslides, cracks on raw
soils with a thickness of not
more than 2 cm.

7 |Occurrence of landslides on|Joints breaks on oil
sandy or gravel banks of  |pipeline
rivers.

8  |Cracks with a width of 2to  {Joints breaks on oil
several cm appear. pipeline

9  |Cracks increase to 10 cm, [Rupture of linear
slopes and shores more  |parts of under-
than 10 cm. ground oil pipelines

10  |[Large cracks over 10 cm, |Major damage,
sometimes reaching up to 1 |ruptures and cur-
meter. vatures of linear

parts of under-
ground pipelines

11  |Deformation of soils, devel- |Destruction of
opment of large and wide  [buried oil pipelines.
cracks with rupture, move-
ment of soil in vertical and
horizontal directions.

12  |[Significant change in terrain |Severe damage to
relief and change in the structures, destruc-
earth's surface tion of ground and

underground struc-
tures

Connecting with GIS tools
All geospatial tools are well suited and

ready to process textual input data, such as
CSV, JSON, QuakeML and other, where data
formatted and structured. That’s the reason of
why we have selected the textual input data
format. Moreover, textual, and especially the
CSV data format can easily be imported into
geospatial databases. These are: SQLite, Spa-
tiaLite, PostGIS, MSSQL with Spatial exten-
sions, geo-databases, MS Access database and
other industry standard database providers.

Here is the simple workflow on how to im-
plement the data upload into GIS format:

1. Download the earthquake data into the
csv file. example. Query.csv

2. Create database table called earthquakes

3. Import content of Query.csv file into
the table

4. Import the table into selected GIS layout

In case of periodical data downloading the
workflow must be modified in the following:

1. Download the earthquake data into the
csv file. example. Query.csv
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2. Create database table called earthquakes,
if not exist

3. Empty table if data exists

4. Import content of Query.csv file into
the table

5. Import the table into selected GIS layout

This will re-create the database table with
the latest earthquake data.

Note, that this particular table must not be
changed, as we referring to data — i.e. this is a
MASTER table. As soon as earthquakes table
be ready, we can implement the analyses func-
tion in the way that will help us to assess risks
and other activities.

Having the master data structure un-
changed giving the full flexibility in managing
the related data.

An example of related data (spatial) is listed
below:

— city/town names (points);

— administrative boundaries (polygons);

— pipeline routes (polylines);

— mud volcanoes (points);

— mud volcanoes areas (polygons);

— hazardous objects (points);

—hazardous regions (polygons);

—roads (polylines);

— living areas with populations (polygons);

— active faults (polylines).

Related risk matrixes as tables:

— risk level - uncalculated (polygons);

— risk level - measured (polygons).

Based on earthquake assessment, following
layers can be calculated and visualized:

— classified earthquakes by magnitude;

— classified earthquakes by magnitude and
depth;

— classified earthquakes by magnitude and
administrative regions;

— density polygons, using k-Means clusters;

— quantitative assessment of classified
earthquakes (M>5);

— quantitative assessment of classified
earthquakes (M>5) and other geo-hazards.

The list can be expanded by adding the rele-
vant and related geo-hazard layers and the risk
can be measured upon settled risk matrixes.

Earthquakes mapping

Giving the context of layers, we can create
the different set of maps. A best point of start
is to visualize the all events in quantified form
(fig 1). This will bring the overall review of all
earthquakes registered with their epicenters,
but classified per magnitude.

The map on fig 2 is for visualizing the risky
zones depending on classification of earth-
quakes and other events and features. The map
on fig 3 is visualizing the kernel density of
earthquakes vs magnitudes for all events.

Fig. 1. All earthquake’s events for given region
Puc. 1. Bce 3emmeTpsiceHUs B JaHHOM perHoHe
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Fig. 2. Classified risky zones for all earthquakes and other features
Puc. 2. KnmaccudunupoBaHHbIe 30HBI PUCKA IS BCEX 3eMJIETPSICEHUI U IPYTUX 0OBEKTOB

Fig. 3. Kernel density estimation method of all earthquakes vs magnitude
Puc. 3. SInepHast OIleHKA ITIOTHOCTH BCEX 3eMJIETPSICEHUI B 3aBUCUMOCTH OT MarHUTY/IbI (CHJIBI)

Conclusions

From the list of analyzed online earthquake
services, the USGS online services is the most
appropriate and suitable source for getting the

earthquake data in a human readable, tabulat-
ed format, including other formats like
GeoJSON, QuakeML. Having the dataset
ready, there is a number of analyses method-
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ologies became ready by using the existing GIS
tools like ESRI ArcMap and QGIS. Moreover,
the information can be uploaded into an in-
dustry standard relational database provider
like MS SQL, Oracle, PostgreSQL (spatially
enabled) and proceed with analyses right from
the database. Despite that seismic stations in
Azerbaijan are collecting and sending the in-
formation into the research centers, the data is
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ABSTRACT. Ganja-Gazakh Economic-Geographic Region is considered one of the most attractive tourist
areas, rich in favorable climatic conditions, beautiful landscapes, rivers, mountain massifs, ancient
settlements, and historical and cultural heritage examples. The development of the tourism sector has
been stimulated by the construction of recreation centers, hotels and tourism facilities that meet modern
requirements in the economic-geographic region, as well as the improvement of the transport
infrastructure. However, the management and marketing role in tourism infrastructure developing is almost
unexplored. This has caused severe problems in the tourism sector of the region. Aim. Substantiate the role
of management and marketing in tourism infrastructure developing, identify their advantages, and
determine ways to manage and organise tourism infrastructure to achieve positive dynamics between
income and expenditure in the tourism sector. Methods. Mathematical-statistical and systematic-
comparative methods were used in the paper. Results. For this reason, in the paper, the directions
determining the development of tourism infrastructure in Ganja-Gazakh economic-geographical region were
investigated, and it was analyzed the management and marketing policy of strategic planning in this area.
Conclusions. The role of management and marketing in the tourism infrastructure is very weak, and the
development of the tourism sector on a regional scale lags behind the general development trend.

Keywords: tourism, recreation, management, marketing, infrastructure.

For citation: Mamedova I. Yu. Management and Marketing Role in the Development of Tourism Infra-
structure in the Ganja-Gazakh Economic-Geographic Region of the Republic of Azerbaijan. Dagestan State
Pedagogical University. Journal. Natural and Exact Sciences. 2022. Vol. 16. No. 3. Pp. 87-93. DOIl:
10.31161/1995-0675-2022-16-3-87-93. EDN: INRKBS

PoAb MeEHEAXKMEHTa U MapKETUHra

B pa3BUTUU TYPUCTUUECKON UHPPACTPYKTYpPbI

B MMHAXA-Ta3axCKOM 3KOHOMUKO-reorpadpuyecKom
parioHe AsepbainpxaHckon Pecnybanku

©2022 MameaoBa U. HO.

BaKWHCKKI roCyAapPCTBEHHbIN YHUBEPCUTET
baky, AsepbainaxaH; e-mail: ilaha.m898@gmail.com

PE3IOME. TsHaXa-Ta3axCKuii 9KOHOMMKO-Teorpaduuecknii  parioH CUYMTAeTCss OAHWM M3 CaMblX
MPUBAEKATEAbHbIX TYPUCTUUECKUX PErMoHoB, 6oraTblit O6AAronpUATHbIMU  KAMMATUUYECKUMMU  YCAOBUSIMMU,
KpacuBbIMUW AQHALIAGTAMKU, PEKaMW, TOPHbIMU MacCUBaMW, APEBHUMU MOCEAEHUAMU U obpasuamu
UCTOPUKO-KYABTYPHOIO HacAeaus. PasBuTMe TypUCTUUECKOM OTPaCAM CTUMYAMPYETCH CTPOUTEAbCTBOM 6a3
OTAbIXa, TOCTUHWULL W OObEKTOB Typu3ma, OTBEYaloWMUX COBPEMEHHbIM TPebOBaHUAM 3SKOHOMMWKO-
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reorpapuUUeckoro pPerMoHa, a TakXe COBEPLUEHCTBOBAHWEM TPAHCMOPTHOM WMHOpPACTPYKTypbl. OAHAKO POAb
MEHEAKMEHTA U MapKeTUHra B pa3BWUTUM TYPUCTUUECKON MHPPACTPYKTYPbl NPAKTUYECKU HE M3yyeHa. 310
BbI3BAAO CEPbE3HbIE NPOBAEMbI B TYPUCTUUECKOM CeEKTope pervoHa. Lleab. O6ocHOBaTb POAb MEHEAXMEHTA
M MapKeTUHra B pa3BWUTUM TYPUCTMUECKOM MHOPACTPYKTYpbl, BbIABUTb WX MPEUMYLLECTBA, OMNPEAEAWTb
cnocobbl ynpaBAEHUS U OpraHU3aLmnmn TYPUCTUUECKOW MHOPACTPYKTYPbI C LIEABIO AOCTUXEHWUSI MOAOXKUTEABHOM
AMHAMUKKU MexXAy AOXOAAMWM U pacxopamu B cdepe Typuama. Metoabl. Mpu HanmMcaHuMK ctatbu OblAM
MCMOAb30BaHbl MaTEMaTUKO-CTAaTUCTUUECKUN U CVICTeMaTVILIeCKVI-CpaBHVITeAbeI17I METOADI. PeSyl\bTaTbI. B
cTaTbe ObIAM UCCAEAOBaHbl HanpaBAEHWS, OMPEAEAAIOLUME PA3BUTUE TYPUCTUUECKON WHOPACTPYKTYpbl B
IaHAXa-Ta3aXCKOM 3KOHOMMUKO-TeorpapuUUeckoM panoHe, a Takke MpPoaHaAM3MpPOBaHa ynpaBAEHUECKas U
MapKEeTUHIroBas NMOAUTUKA CTPATErMUecKoro nNAaHUMpoBaHUA B 3TOM coepe. BbiBoAbl. PoAb MeHeaAXMeHTa U
MapKeTUHra B TYPUCTUUECKON MHOPACTPYKTYPE oUeHb craba, a pa3BUTUE B PerMoHaAbHOM Maclitabe chepbl
Typ13ma OTCTaET OT 0bLLEeN TEHAEHLMW PAa3BUTHUS.
KAtoueBbie cAOBa: Typu3M, peKpeaumsi, MEHEAKMEHT, MapKETUHT, MHOPACTPYKTypa.

dopmat uMtpoBaHua: MamepoBa WM. HO. PoAb MEHEAXMEHTA U MapKETUHIa B Pa3BUTUM TYPUCTUUECKOM
MHOPACTPYKTYpbl B MAHAXA-Ia3axCkoM 3KOHOMMKO-reorpaduyeckom panoHe AsepbarpxaHckon Pecnybanku
// W3BecTusi AarectaHCKOro rocyAapCcTBEHHOIO MeAarorMyeckoro yHuBepcuteTa. ECTecTBeHHble U TOUHble
Hayku. 2022. T.16. Ne 3. C. 87-93. DOI: 10.31161/1995-0675-2022-16-3-87-93. EDN: INRKBS (In

English)

Introduction

By incorporating the service sphere, tour-
ism has entered people's daily life and actively
participates in strengthening the country's po-
litical, economic and cultural relations. From
this point of view, tourism is understood not
only as a means of travel and recreation but
also as a system that shapes social relations in a
broader sense. The tourism sector’s develop-
ment helps solve many regional socio-
economic problems and strengthens intercul-
tural integration.

Natural conditions and natural resources
have a positive effect on the development of
the tourism sector. However, we cannot forget
the importance of tourism infrastructure,
management and marketing. Because in the
market economy conditions, although the ac-
tivity of the tourism sector is regulated within
the framework of the state's laws, its working
principles are based on supply and demand,
which can be realized based on a successful
management policy and marketing.

The main business activities of manage-
ment and marketing include analyzing the
market, trade, service, transportation, etc. In
addition to studying the proportionality be-
tween demand and supply in the fields, close
participation in the solution of several prob-
lems mentioned below is also envisaged:

— improvement of the economic income
and socio-cultural life levels of those working
in the tourism sector;

— improvement of tourism infrastructure
according to world standards;

— preparation of tourist routes that devel-
op tourists' taste and outlook;

— studying the impact of the tourism sec-
tor on natural, cultural and social areas, justi-
fying its work process with international tour-
ism experience.

Material and research methods

Ganja-Kazakh Economic-Geographic Re-
gion is located in the western part of Azerbai-
jan, on the northern slopes of the Lesser Cau-
casus Mountains. The territory of the econom-
ic-geographic region is 12.3 thousand km?2,
which is 14.2 % of the country's territory, and
its population is 1298.9 thousand people,
which is 12.9 % of the country's population
[9]. In terms of tourism infrastructure, Ganja-
Gazakh Economic-Geographic Region is partly
well provided. The study of tourism infra-
structure on a scientific basis is considered one
of the important conditions since this factor
takes a leading place in the development of the
tourism sector in the region.

The mathematical-statistical method was
used in the calculation, analysis and charting
obtained with the help of statistical materials;
the systematic-comparative method was used
in the systematization of the collected data and
their comparative analysis.

Scientific innovations and author’s per-
sonal recommendations

For the first time, the role of management
and marketing in tourism infrastructure de-
veloping at the regional scale was substantiat-
ed, and the advantages and issues of the tour-
ism services sector in the Ganja-Gazakh Eco-
nomic-Geographic Region were explained. As
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a result of the research, it was determined that
although the potential opportunities of the
tourism sector are highly appreciated, it is not
fully used. One of the essential ways to over-
come this problem is to justify the role of
management and marketing in developing
tourism infrastructure and to open its ad-
vantages to local entrepreneurs.

The place of the tourism sector in the
economy of Azerbaijan

The tourism sector, as the most profitable
sector of the economy, was considered one of
the rapidly developing sectors in Azerbaijan
until the pandemic. The guarantor of the de-
velopment was related to the package of
measures adopted at the state level and their
proper implementation. Investments allocated
to the tourism sector, improvement of the ma-
terial and technical base in this area, recon-
struction of road transport and social infra-
structure based on modern requirements, etc.
can be a clear example.

One of the steps taken at the state level in
the direction of the regional sustainable devel-
opment in Azerbaijan and the improvement of
the population's financial well-being is related
to the tourism sector because the tourism sec-
tor, being the most priority direction of the
economy, ensures the opening of new jobs and
the quick return of investments made in it.
Although we saw the opposite during the pan-
demic, in a short time, the tourism sector start-
ed to serve local tourists first and then foreign
tourists again, becoming a sector that brings
income to the country's economy.

In general, the state's support for the tour-
ism sector lays the foundation for the devel-
opment of this field, improving the manage-
ment system by creating a modern tourism
market that can meet the country's economic

interests. The story of the tourism sector is
based on the country's management and mar-
keting strategy, and its application is planned
by studying international experience.

The value of the gross domestic product in
Azerbaijan in 2021 was 92857.7 thousand
manats, which means 9269.3 manats per per-
son. The share of tourism in the gross domes-
tic product was only 1.3% [3]. This indicator is
much higher in developed countries and is be-
ing developed along with the service sector.
Considering the features of sustainable eco-
nomic development in our republic, the tour-
ism sector is considered one of the priority
directions. Its development trend depends on
the working principles of management and
marketing.

Results and discussion

Tourism infrastructure is understood as a
set of enterprises, departments and organisa-
tions whose activity is aimed at meeting the
needs of people involved in recreation, as well
as means of communication and transporta-
tion and tourist accommodation facilities [6].
Tourism infrastructure can also be considered
an independent business entity is providing
services to tourists in whole or part [7]. Tour-
ism infrastructure is the basis of the sustaina-
ble development of the tourism sector. The
efficient use of tourism resources and the im-
provement of the tourism sector development
are related to the tourism infrastructure. If we
examine the study of tourism infrastructure in
terms of thematic structure, we can see that it
is divided into several groups (fig 1). Separate
studies should be conducted on these groups,
and the importance of tourism infrastructure
in the development of any region should be
determined.

Thematic structure of tourism infrastructure

Provision of tourism
infrastructure

Management and organization
of tourism infrastructure

Territorial organization of
tourism infrastructure

Fig 1. Thematic structural scheme of tourism infrastructure
Puc. 1. TemaTrdaeckast CTPYKTypHasi CXeMa Ty PUCTUIECKOI HHPPACTPYKTYPbI

Accessible infrastructure increases
investment in regions in the conditions of the
market economy. It expands the activities of
national entrepreneurs and foreign business
people [8]. Management and marketing in this
field regulate the minimum use of labour and
financial resources and maximum profit,

stimulating  entrepreneurial activity and
obtaining more profit with less work.
Management serves to increase efficiency
and manage them in many financial and
economic areas. Management analyses the
market’s demand and supply and assists in
obtaining more profit [1]. Marketing
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determines the customer's need, helps bring
the product to the market, and contributes to
the business's success [4]. The marketing
specialist decides which product to introduce
according to the demand and supply of the
market. At this time, the quality of the service
increases, and a variety of products is created.

The development of the tourism sector is
based on the business principles of enterprises
operating in this field, as well as management
and marketing in the effective organisation of
tourism. For example, a health care institution
should provide medical examinations, health
procedures, planting greenery, ecologically
clean air, cultural and educational events,
quality service and so on. Management and
marketing provide a choice between
enterprises, prepare an information bank
about them, create cooperative relations with
tour companies, and improve the leadership
quality.

The specific features of management and
marketing in the tourism sector are related to
the availability of services offered to tourists.
Services include transportation, reception,
catering, accommodation, entertainment, etc.,
accessibility: price policy (application of
discounts), tariffs (cost of tourist trips), etc.

Travel agencies and tour operators are the
primary and leading force of management and
marketing in the tourism sector. However, the
activities of travel agencies and tour operators
in the Ganja-Gazakh Economic-Geographic
Region are not at such an encouraging level.

According to the statistics for 2021, 150
tour operators and travel agencies operate in
Azerbaijan. Two belong to the state, and the
rest belong to the non-state sector. In 2020,
this indicator was 300 tour operators and

travel agencies. The decrease of tour operators
and travel agencies has led to a decrease in
tourist departures and their value. In the
Ganja-Gazakh Economic-Geographic Region
this indicator is quite low, and 2 % of tourist
trips sold by tour operators and travel agencies
in Azerbaijan, and 1.4 % of their value, fall on
the share of our research region. If we analyse
these indicators by years, we will see that only
in 2017, 18.6 % of tourist departures and
19.7 % of their value were in the Ganja-
Gazakh Economic-Geographic Region, and the
main part of them was in the Tovuz Region
(96, 4%) and Ganja City (3.6 %). [10]. It
should be noted with great regret that those
who came to the city of Naftalan, the medical
tourism centre of Azerbaijan, did not use the
services of tour operators and travel agencies.

Let's look at tour operators and travel
agencies' income and expenses. We will see
that the growth trend is noticeable in
Azerbaijan from 2006-2019, in the Ganja-
Gazakh Economic-Geographic Region in
2014-2017 and 2019. Although the growth was
stable and continued for years, a severe
decrease was observed in the following years
due to the pandemic. The negative balance
between income and expenses occurred in
Azerbaijan only in 2020 and in the Ganja-
Gazakh Economic-Geographic Region in 2013,
2018, 2020 and 2021 (Fig.2). Observing a
negative balance in the economic-geographic
region is mainly related to the activities of tour
operators and travel agencies. Thus, since their
activity is unsatisfactory in areas, it is possible
to see a negative balance between income and
expenses in almost all economic-geographic
areas.

Fig. 2. Income and expenses of tour operators and travel agencies in the Republic of Azerbaijan
and Ganja-Kazakh Economic-Geographic Region, thousand manats [10]
Puc. 2. [lJoxons! ¥ pacXofbl TYpOIIEPATOPOB U TYpPareHTCTB B AsepbOaiimkanckoi Pecrry6inke
u ['stamka-T'a3aXCKOM 9KOHOMEKO-TeorpadmIecKoM pailoHe, ThIC. MAHATOB
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To study the activities of tour operators
and travel agencies more deeply, it is required
to study the domestic and foreign trips of
Azerbaijani citizens, as well as the dynamics of
foreign citizens travelling in the territory of
Azerbaijan [5]. For this purpose, the dynamics
of the number of citizens in the country and
foreign countries visiting the Ganja-Gazakh
Economic-Geographic Region have been
determined.

In 2021, 205 tourists travelled to Ganja-
Gazakh Economic-Geographic Region through
travel agencies and tour operators. This means
3.4 % of the travellers across the country.
Domestic trips made up 9.9 % of total tourists,
and trips outside the country made up 0.2 %
[10]. Hotels played a unique role in the
overnight stays of tourists during trips.

Hotels are considered one of the main
indicators of the tourism sector activity.
Because hotels, in addition to providing
services to citizens, are an area that brings
income to the country's budget [2]. If we look

at the dynamics of the number of hotels in
Azerbaijan, we will see that there has been an
increase over the years. Still, some inequality
has been recorded in the Ganja-Gazakh
Economic-Geographic Region. During 2011-
2021, the number of hotels in Azerbaijan was
40.2 %, and in Ganja-Gazakh Economic-
Geographic Region, it was 27.7 % (fig. 3). The
highest increase was recorded in Ganja City by
2.1 times. Although this indicator is observed
in all regions of the economic-geographic
region, a decrease is noticeable in Goranboy
and Gazakh regions, and there are no hotels at
all in the Samukh Region [9]. One fact should
be taken into account, although the Naftalan
City is a sanatorium-resort centre, only two
hotels are registered in the city. Other and
more famous hotels (Gashalti Health Hotel
Naftalan, Chinar Hotel & Spa Naftalan,
Garabag Resort & Spa, Sehrli Naftalan, etc.)
are not included in the statistics department's
data for some reason.

Fig. 3. The number of hotels in the Republic of Azerbaijan
and Ganja-Kazakh Economic-Geographic Region, unit [9]
Puc. 3. KonndecrBo roctunu B Asep6aitmkanckoit Pecrry ke
u I'ssamka-I'a3axckoM 9KOHOMHUKO-TeorpadMIecKOM paitoHe, €.

In addition to the number of hotels, the
numbers in them and the one-time capacity
are significant. Thus, the overnight stay,
feeding, effective spending of leisure time,
forms of recreation and other forms of
tourism infrastructure for the tourists coming
to the region are the basis of tourism
infrastructure.

If we look at the dynamics of the number
of rooms and one-time capacity in hotels in
the  Ganja-Gazakh  economic-geographic
region, we will see that a decrease was

observed in 2021 compared to 2006. Thus, in
2006, the number of hotel rooms was 2,282,
and the total capacity was 5,228; in 2021, these
indicators were 1,897 and 3,882, respectively.
If we compare these indicators for Azerbaijan,
we will see that the number of hotel rooms has
increased by 2.2 times, and the total capacity
has increased by 2.1 times [10]. Experts
explain the reasons for the decline in Ganja-
Gazakh economic-geographic region with
different arguments. The reason for this is the
region's distance from the capital, the price
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policy, the quality of service and the lack of
entertainment venues.

Despite the reductions mentioned above,
the income and expenses of hotels in the
Ganja-Gazakh Economic-Geographic Region
have increased over the years. This can be
connected with devaluation and inflation,
which happened twice in our republic. In
2006, the income of hotels was 743.3 thousand

manats, and expenses were 718.9 thousand
manats, and in 2021, the income was 7238.1
thousand manats, and the expenses were
13394.4 thousand manats. Regrettably, in
some years, the expenses have exceeded the
income. This can be seen in Azerbaijan as well
(fig 4). This has caused delays in the activity of
the tourism sector, causing severe damage to
their work principles and personnel potential.

Fig. 4. Revenues and expenses of hotels in the Republic of Azerbaijan
and Ganja-Kazakh Economic-Geographic Region, thousand manats [10]
Puc. 4. [loxonpl ¥ pacxofibl TOCTHHUI A3epOaikaHckoil Peciry 6k
u ['staxa-T'a3axckoro 9KOHOMHUKO-TeorpauIeckoro paiioHa, ThIC. MAHATOB

Tourism infrastructure revives the tourism
sector's development and increases its
potential. The operation of hotels, one of the
main  components of  the  tourism
infrastructure in the Ganja-Gazakh Economic-
Geographic Region, reveals severe problems in
this area. For this reason, a marketing strategy
should be developed in the region, and its
principles should be defined. When preparing
a management and marketing strategy, tour
companies, tour operators, tourism-excursion
organisations, accommodation establishments,
catering establishments, etc. should be taken
into account, and tourism products should be
offered to tourists in the form of tour
packages and tours.

Conclusion

As a result of the analysis of the tourism
sector in the Ganja-Gazakh Economic-
Geographic Region, it was determined that the
region has excellent development potential.
However, although the tourism infrastructure
is well developed in the area, the role of
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BBenmenue

3a npomeniunit nepuop 2022 1., B pe3yiib-
Tare OOMJIBPHOTO BBINIAJJEHNE OCAJKOB Ha BCEH
CeJIeaKTUBHOU TEPPUTOPUU 6acceitna
p. Yerem: HU3KOropbe, CPESHETOPbE U BBICO-
KOTOpbe, HaOJIIONAIOCh KPUTUYECKOE IIepe-
YBIQKHEHHE IIOYBEHHBIX coeB. CoINacHo
IIPOTHO3HBIM [AHHBIM YTIPaBJI€eHUs THIPOME-
THOPOJIOTUM ¥ MOHHUTOPHHIA OKpPY’KaloIein
cpenst (YITMC) u monutopunry MYC, a Tax-
JKe KaMepaJIbHbIX MCCIeNOBaHUU apPXUBHBIX,
KaJlaCTPOBBIX M JIUTEPATYPHBIX HCTOYHUKOB,
CKJIafbIBajach KPUTHUYIECKAsA CUTYalus IIO
CXOMy CeJIeBBIX IIOTOKOB Ha BCEil BOHOCOOP-
HOM IJIOLIAIY rOpHOM yacTu GacceitHa p. Ye-
reM. [Ipu nposemeHny CpaBHUTEIBLHOIO aHa-
JIM3a CpeTHEMHOTOJIETHUX IIOKa3aTeer HaH-
HOro OacceilHa, IMUK CeJIEAKTUBOCTU IIPUXO-
puncs Ha 20-e 4mMciIa MIOHA C JaJbHERIIen
NIPOJIOHTAIAeN cesleonacHoro nepuona. Ilpu-
HUMas BO BHUMaHUE JIJINTEIbHOE BBIMIAICHUE
MHTEHCUBHBIX OCAJKOB M IIOJIOKUTEIbHYIO

IUHAMUKY II0 BBIIAIEHUIO OCATKOB, COIJIACHO
MporHo3HBIM naHHbIM YI'MC, ceneBble mpo-
SIBJICHUSI MOTJIN OBITH CIIPOBOIIMPOBAHBI Cpa-
3y B HECKOJIbKUX CeJIeBBIX pycCjaX HUJIU IIO-
OTallHO Ha TEPPUTOpPUM Bcero OacceilHa
p. Yerem.

MaTtepuai ¥ METOIbI HCCAeTOBAHUA

CoTpyoHUKaMHU OTHeNa 3KOJIOTHYECKUX
uccieoBaHnil  BricokoropHoro reodusude-
CKOTO HMHCTUTYTa OBbUIM IIPOBEIEHBI MapIil-
pyTHO-TIONIeBBIe  oOciemoBaHus — GacceitHa
p. Yerem Ha yJacTke cpegHETOpbs, HIDKE H. II.
Dnp-Two610 no ypouura XKopa. [To pesynbra-
TaM OOCJIeOBaHUS 9 CeJIeBBIX pycell, BIajia-
I0IuX B p. YereM, ObLIN ITOATOTOBJIEHBI WH-
CTPYMEHTJIbHbIE, HATYPHbIE I0JIeBble (POTO-
MaTepHaIbl, @ TAKXKe ObUIM ITOJIy4eHbI KOCMO-
cauMku 1o mnporpamme Google Earth pis
aHaIN3a ¥ U3yYeHUsI JAaHHOTO yJacTKa.

1. Pexa Kexramt, xag. Ne 3-03, n.11. p. Yerem
(puc. 1-3).

Puc. 1. BacceiieH p. Kekrai (¢poto Google Eath)
Fig. 1. The Kektash River basin (Google Earth photo)

Puc. 2. [Tonuna pexu (porto BI'H)
Fig. 2. River valley (HGI photo)

Puc. 3. Y cTbe peku, MOCT aBTOJOPOTH
(dporo BI'N)
Fig. 3. The mouth of the river,
the bridge of the highway (HGI photo)
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Puc. 4. bacceii p. [Ixxyynrycy (¢poro Google Earth)
Fig. 4. The Juungusu River basin (Google Earth photo)

Puc. 5. lonuna pexu (¢poro BI'MN)
Fig. 5. River valley (HGI photo)

[TapameTpsl:  reHe3WC-TOKIEBOU, THII-
rpsi3eKaMeHHBIH, TUIOIab Bogocbopa 27 Km?,
cpenHUN yKIOH 187 %o, nnuHa 7,2 KM, BbICOTA
HUCTOKAa 2548 M, 06beM MakC. eOUH. BLIHOCA
50000 m?, Makc. 06beM TBEpPABIX OTIIOKEHUI
57684 m> [2]. IloBropsiemocts 1p./13;er
(20.07.1970 r.; 19.07.1983r.) [4]. Yrposa aB-
TOZLOpPOTe, MOCTY, CEJIbXO3yTOAbsIM, IIOAIIOP
OCHOBHOTO pyCIIa.

[To pesynpraraM o00CIeIOBaHUS KaKUX-
HUOY/Ib TPOSIBIIEHUI CEeJIeBOI aKTUBHOCTH He
BBISIBJIEHO.

2. Peka [Ixyynrycy, kam. Ne3-04, .o
p. Yerem (puc. 4-6).

[TapameTpsl:  reHe3uC-IOXAEBOM,  THUII-
BOJIOKaMeHHBIM, TIOMIanh Bogocoopa 24 km?2,
cpenHU YKIOH 188 %o, myimHa 9,5 KM, BBICOTA
ncroka 3030 M, 06beM MakC. eIrH. BBIHOCA
100000 m>, Makc. 06'beM TBEPBIX OTIOKEHUI
95588 m> [2]. TloBropsiemoctb 1p./4-13ser

Puc. 6. Y ctbe peku, razonposof (poro BI'N)
Fig. 6. River mouth, gas pipeline (HGI photo)

(1940r.; 12.08.1953r.; 1959; 20.07.1970r,;
19.07.1983 r.) [4].

Yrposa aBTOgopore, MOCTy, ra3onpoBofy,
CeJIbX03YTroJbsIM, IIOAIIOP OCHOBHOTO pycIa.

[To pesynprataM oOOCIEIOBAaHUS KaKUX-
HUOY/Ib TIPOSIBJIICHUI CEIeBOI aKTUBHOCTH He
BBISIBJIEHO.

3. Pexa Opy, xag. Ne3-05, n.m. p. Herem
(puc. 7-9).

ITapameTprl:  reHE3UC-AOXKIEBOHU, THII-
Ipsi3eKaMeHHBIH, MJIOIATh BOsIOCOOpa
3,7 km?, cpenuuit ykiaoH 400 %o, IyMHA 5 KM,
BBICOTA HCTOKa 2476 M, 06beM MaKC. €IWH.
BbIHOCA 50000 M, Makc. 06beM TBEpABIX OT-

noxenunt 82200 m° [2]. TloBTOpsieMOCTb
1p./12-17net (08.1954 r.; 04.08.1966 r.;
19.07.1983 r.) [4].

Yrpo3a aBTOOpOTEe,  CEIbXO3YTOABSM,

HOJIIOp OCHOBHOTO pycia (puc. 8, 9).
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Puc. 7. Bacceiin p. Opy (dpoto Google Eath)
Fig. 7. The Oru River basin (Google Earth photo)

Puc. 8. Tonuna pexu (¢poro BI'MN)
Fig. 8. River valley (HGI photo)

Puc. 9. Ycrbe pexu (dporo BI'M1)
Fig. 9. River mouth (HGI photo)

Puc. 10. Bacceiin p. dtmionikoi (poro Google Earth)
Fig. 10. The Etmyushkol River basin (Google Earth photo)

[To pesynpraraM o0O6CIEIOBaHUS KaKUX-
HUOY/Ib TPOSIBIIEHUI CEeJIeBOI aKTUBHOCTH He
BBISIBJICHO.

4. Pexa Otmromikoin, kag. Ne 3-06, ..
p. Yerem (puc. 10).

[TapameTpsl: TreHe3WC-TOXKIEBOH,  THII-
rpsi3eKaMeHHBIN, IUIONIaas Bomocbopa 6 Km?2,
cpenHUN YKIOH 385 %o, myinHa 4,1 KM, BBICOTA

UCTOKA 2978 M, 06bEM MaKC. €QUH. BBIHOCA
200000 m>, Makc. 06beM TBEPIBIX OTIOKEHUI
336350 m> [2]. IloBTopsieMocts 1p./171er
(04.08.1966 1.; 19.07.1983 1.) [4].

Yrposa aBTOmOpOTe, MOCTY, CEIbX03yTOMb-
aMm (puc. 11, 12).

[To pesynprataM oOOCIEIOBAaHUSI KaKUX-
HUOY/Ib TIPOSIBJICHUI CEJIeBOI aKTUBHOCTH He
BBISIBIIEHO.
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5. P. Tysynrycy, kan. Ne 3-36, n.im. p. Yerem
(puc. 13).

ITapamerpnl: reHE3UC-HOXKAEBOU,  THUII-
rpsi3eKaMeHHBIN, ILIONIaas Bogocoopa 8 Km?,
cpenauil yxioH 300 %o, yimHA 7 KM, BBICOTa
ncroka 2013 M, o6beM Makc. eIuH. BBIHOCA

Puc. 11. Jomna pexu (¢poro BI'N)
Fig. 11. River valley (HGI photo)

100000 M3, makc. o6beM TBEPIbIX OTJIOKEHUN
74520 m> [2]. IloBropsiemocts 1p./10 et

(08.1954 r.; 05.08.1967; 11.08.1977;
20.07.1970r.; 19.07.1983 r.) [4].
Yrposa  aBTOOpOre,  CEIbXO3YrOAbsM,

MOJIIIOP OCHOBHOTO pycia (puc. 14, 15).

Puc. 12. Ycrpe pexu (¢poro BI'N)
Fig. 12. River mouth (HGI photo)

Puc. 13. Bacceiin p. Tysyarycy (dporo Google Earth)
Fig. 13. The Tuzulgusu River basin (Google Earth photo)

Puc. 14. lomna pexu (¢poro BI'M)
Fig. 14. River valley (HGI photo)

Puc. 15. Ycrbe pexu (poto BI'N)
Fig. 15. River mouth (HGI photo)
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[To pesynabraraM o06CIeIOBaHUS KaKUX-
HUOY/Ib IPOSIBIIEHUI CeJIeBOM aKTUBHOCTHU He
BBIABJICHO.

6. Pexa Ab6appancy (JIpi6appa), xam. Ne 3-
37, .. p. Yerem (puc. 16-18).

ITapamerprl: reHe3ucC-HOXKAEBOM, THII-
rpsi3eKaMeHHBI, ILIOLIANb BOmmocOopa
27 kM2, cpegHUl  YKIOH 85 %0, IJIMHA
14,3 kM, BbIcOTa UCTOKA 2580 M, 06beM Makc.
enuH. BbIHOca — 100000 M3, makc. ob6beM

TBepabIx oTiaokeHui 104600 m* [2]. TToBTO-
psemocts 1p./10 met (1954 t.; 1967 r.; 1977 13
19.07.1983 r.) [4].

Yrposa aBTOmOpoOre, MOCTY, CEIbX03yro-
IbSIM, TIOAITIOP OCHOBHOTO PYCIIa.

[To pesynbprataM o06CiIemOBaHUS KaKUX-
HUOY/Ib IIPOSIBJICHUI CeJIeBOM aKTUBHOCTHU He
BBISIBJIEHO.

7. Pexa beikmbinreicy, kag. Ne 3-38, m.o.
p. Yerem (puc. 19-21).

Puc. 16. Bacceitn p. A6appancy (JIst6apaa) (dpoto Google Earth)
Fig. 16. The Abardansu River basin (Lybarda) (Google Earth photo)

Puc. 17. lomuna pexu (¢poto BI'N)
Fig. 17. River valley (HGI photo)

Puc. 18. Ycrbe pexu (poto BI'N)
Fig. 18. River mouth (HGI photo)

Puc. 19. Bacceiin p. beikmbriarsicy (dporo Google Earth)
Fig. 19. The Bykmylgysu River basin (Google Earth photo)
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[Tapamerphl:  reHE3UC-TOK/AEBOW,  THUI- 8. Pexa Aaiicy, xag. Ne 3-39, .. p. Yerem
rpsi3eKaMeHHBIT, 101 aab BOmoc6opa (puc. 22-24).

10,8 xm?, cpenHuil ykioH 500 %o, IiuHA 7 KM,
BbICOTAa HUCTOKA 2177 M, 06beM MaKC. €IUuH.
BbIHOCa 100000 M?, Makc. 06beM TBEpABIX OT-

noxkenunn 105720 m*> [2]. TloBTOpsiemocTh
1p./10 et (19.07.1983 r.) [4].
Yrposa aBTOOOpOre,  CEIbXO3YTOMAbSIM,

IIOJIIOP OCHOBHOT'O pycia.

[To pesynpraraM o00CIeTOBaHUS KaKUX-
HUOYIb NMPOSIBIICHUH CeJIeBOY aKTUBHOCTU He
BBISIBJICHO.

Puc. 20. Jommna pexu (¢poto BI'N)
Fig. 20. River valley (HGI photo)

9. Ilapamerpsbl: reHe3UC-HOXAEBOW, THII-
Ipsi3eKaMeHHBIH, MJIOIANh BoziocOOpa
5,1 kM2, cpepHUN YKIOH 133 %o, minHa 3 KM,
BBICOTa MCTOKa 1640 M, 00beM Makc. eIuH.
BbIHOCA 10000 M, Makc. 06beM TBEpPABIX OT-
noxkerunn 32628 m>  [2]. TloBTOpsIeMOCTb
1p./10 mer (20.07.1970r.; 19.07.1983r.) [4].
Yrposa cenbxo3yrojbsiM, MOAIIOP OCHOBHOTO

pycra.

Puc. 21. Ycrbe pexu (poto BI'N)
Fig. 21. River mouth (HGI photo)

Puc. 22. Bacceiin p. Aaiicy (poro Google Earth)
Fig. 22. The Aaisu River basin (Google Earth photo)

Puc. 23. lonmna pexu (¢poto BI'N)
Fig. 23. River valley (HGI photo)

Puc. 24. Ycrpe pexu (poro BI'1)
Fig. 24. River mouth (HGI photo)
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Puc. 25. bacceiin p. [Ixopacy (¢poto Google Earth)
Fig. 25. The Jorasu River basin (Google Earth photo)

Puc. 26. Cenesble otTnoxenus (¢poro BI'N)
Fig. 26. Mudflow deposits (HGI photo)

ITo pesynprataM OOCIEIOBAaHMS KaKUX-
HUOY/Ib TPOSIBIIEHUI CEJIeBOI aKTUBHOCTH He
BBISIBJIEHO.

9. Pexa [Ixopacy, xam. Ne3-40, i
p. Yerem (puc. 25-27).

[Tapamerprl:  reHE3UC-AOXKAEBOMU,  THUII-
Ipsi3eKaMEHHBIH, IJIOIIA/b BOHoc6opa
6,6 KM?, cpenHMIT YKIOH 172 %o, inuHa 4,3 KM,
BBICOTA HCTOKAa 1899 M, 06beM MaKc. enuH.
Berroca 10000 M, Makc. 06beM TBEpPIBIX OT-
noxenuit 43860 m> [2], moBropstemocts 1p./10
ner (20.07.1970r.; 19.07.1983 r.) [4]. Yrposa
CeIbX03yTObsIM, IOAIIOP OCHOBHOI'O PyCiIa.

PesynbTaThl M 06CyXKIeHHE

ITo pesynbraraM 06C/IeIOBaHNUS BBISIBICHO
IIPOsIBJIEHUE CeJIEBOM aKTUBHOCTH IIO PYyCIy
p. Kopa. B pesynbrare cxona rpsizeKaMeHHO-
IO ceJjisl IPOU301IIeN] 3aHOC JOPOTU B YPOUMIIIE
Kopa u nognop ocHoBHOTO pycna p. Herem.

B pesynbraTe mpolIeIux HHTEHCHUBHBIX
OCaIKOB B BEPXOBbSIX PEKH COIIEJI OIOJI3€Hb U
obOpa3oBaJicsl celleBOM IOTOK. TBepmast co-
CTABJISIIOIIASL CEJIEBOTO IIOTOKA COCTOSIAa B
OCHOBHOM M3 OEHTOHHTOBOW IJIMHBI C He-

Puc. 27. Konyc Braoca (¢oro BI'N)
Fig. 27. Alluvial cone (HGI photo)

601bIIIMU BKpaIUIeHUSIMU I'PAaBUIHO-
raJIeYHIKOBOTO, PBIXJIO-O0JIOMOYHOTO M Ka-
MEHHO-BAJIyHHOTO MaTepuasia, KOTOPBI pa-
Hee OBLT aKKyMYJIMPOBaH B pycie p. YKopa.

Konyc BbIHOCa mtommansio 2393,6 M%, me-
pumerpoM 296,8 M U3MEHMJI PYCIO PEKH, U
00pa3oBaBIIasicss MeaHJpa IOAMBUIA IPOTHU-
BOIIOJIOKHBIA CKJIOH M OCHOBaHHE aBTOILOPO-
ru Yerem-2 — Bynynry. B pesynbrare onoinsa-
HHUsI TPYHTA IIPOU3OIUIO CY’KE€HUE TOPOKHOIO
IIOJIOTHA, U OOPa30BAJICSI OMACHBIA Y4YacTOK
aBTOOPOTH, TPeOYyIOIINI BOCCTAHOBUTEIh-
HBIX paboT.

K yxe  cIoKuBHIUMCS — NPUPOIHO-
a"TpornoreHHsIM reocucremam (ITAI') ¢ Tpa-
IOUIIOHHBIM CEJIbCKOXO3SIICTBEHHBIM THUIIOM
3eMJIeroib3oBanus nobasmwmchk [TAT ¢ pekpe-
AIIMOHHBIM, KOMMYHUKAIIMOHHBIM U OPYTUMHU
TUIIAMHU 3eMJIEN0Ib30BaHus. [Ipuuem mis ax-
TUBMU3aIlU MMEHHO OIIOJI3HEBOU [eSATeIbHO-
CTU UTPAIOT OOJIBIIIYIO POJIb B IIEPBYIO OYepelb
TaKhe€ OCHOBHBIE JIMHEMHBIE XO3AMCTBEHHBIE
00bekThl (JIXO), Kak aBTOHOpPOrH C pasind-
HBIM THIIOM IIOKPBITHS, COSTUHSIOIINE MEXITY
co00i1 HaceJIeHHbIE ITyHKTbI, MHOTOYHCIICHHbBIE



102

e o o UzBectusa AIMY. T. 16. Ne 3. 2022
e e ¢ DSPU JOURNAL. Vol. 16. No. 3. 2022

peKpearnoHHbIe OOBEKTHI (TOCTUHUIIBL, TYpOa-
3Bl 1 JIp.), Ta30TIPOBOIHI [3].

3axroueHue

CesreBast aKTUBHOCTb B JIAHHOW 30HE aKTH-
BU3UPYETCSI B BeCEHHE-JIETHUII HEPUOI, M OC-
HOBHBIM TPHUITEPOM CXOfia CEJIEBBIX ITOTOKOB
SIBJISTIOTCS] THTEHCUBHBIE aTMOC(EePHBIE OCAIKHL.

JlaHHBINA ygacTOK GacceiiHa p. Yerem Haxo-
JIUTCSI B OCHOBHOM B 30He CpemHeropbs e-
reMCKOro yuienbs. HeycroitunBble TPYHTHI B
BUZle OTJOXKEHUII UYeTBEPTUYHOIO IIEPUOa,
MOpeHbIe OTJIOKeHHUsI, IIbUIeBaThle IeCKH,
OTIOJI3HU, CKaJIbHbIE OCBIITN KOPEHHBIX ITOPO/I,
JOEeIIOBUMA U aJIIIOBUM, IIPU HAaJIUIUHU YKJIOHA,
[IepUOJUYECKN CIIOJI3asi B CeJIEBbIE pycCsa |
aAKKyMYJIUPYSCh TaM, (POPMHPYIOT TBEpPAYIO
COCTABJISIIOIILY IO CEJISL.

Hanugme ropHBIX OPOJ, MalOCBSI3aHHBIX
U JIETKO TOJAIOIINXCS PaspyIIeHHI0, TAKIX
KaK TOJIIIU BYJIKAHOT€HHBIX IOPOI B 30HAX
PasBUTHS TaK HAa3bIBAEMOTO BYJIKAaHOTE€HHOTO
penbeda, xapakrepHo miust Hmxuae- u Bepx-
Hee-YereMcKoro BYJIKAHOT€HHBIX IUIATO B
6acceitae p. Yerem, GOpMUPYIOIIUX OIIOJISHH
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OcobeHHOCTH 3arpsAi3HeHUs1 BO3AYLLHOro baccenHa
B ropoae YAaH-YA3

©2022'YpbaHoBa Y. b., babukos B. A., lNetpos C. A., FlomboeB b. O.

BypsTCKMI rocypAapCTBEHHbBIN YHUBEPCUTET UMEHN AOopxun baH3apoBa
YnaH-Yp9, Poccus; e-mail: chimita76@gmail.com; mien_bsu@mail.ru;
sergei_petrovi3@mail.ru; bgom@binm.bscnet.ru

PESIOME. Leab. MpoaHaAn3npoBaTb 0COBEHHOCTU 3arpsi3HEHUSI CTOAMLbI Pecnybankin bypsaTtus - ropoaa
YaaH-Ypa. Mpouecchbl ypbaHU3aLUMK YCUAMBAKOT aHTPOMOrEHHYD Harpy3ky Ha OKpPYXatoLLyro NPUPOAHYHO cpe-
Ay. 310, NPEXAE BCEro, BblpaXaeTcsl B POCTE UMCAEHHOCTU M MAOTHOCTU HAaCEAEHMUA, PacLUIMPEHUN NAOLLAAEN
rOpoAOB U arnoMepaumi, NAOTHOCTU MX 3aCTPOMKWU. Bce 3To BKAKOUAET B cebs HACbILEHHOCTb MHXEHEPHON
MHOPACTPYKTYPbI, YBEAUUEHNE 06BEMOB NPOMbILLAEHHOTO NPOM3BOACTBA, YBEAUUEHNE KOAMYECTBA AETKOBbIX
aBTOMO6UAEN. MeToAbI. TMPK BbINOAHEHUU UCCAEAOBAHUS NMPUMEHSIAUCL METOABI: KapTorpadUUieckuii, ctatu-
CTUYECKUM, CUCTEMHOIO aHaAu3a. McnoAb3oBaAUCh CTaTUCTUUYECKUE COOPHMKKU «OXpaHa OKpYXatoLen Cpeabl
B Pecnybanke bypatus». Pe3yabTtathl. Mpobrema 3arpasHeHns atMochepHOro Bo3ayxa B ropope YAaH-Ya3s
ABAAETCA OYEeHb MHOTOrpaHHOM C TOUKM 3PEHMSA re03KOAOrMU. OHa 3aTparMBaeT NPobAeMy HEFaTUBHOMO BAM-
AHMA Ha OKPYXXAIOLLYIO CPeAy, M B LLEAOM Ha NpoBAeMy YXYALLEHWUSA 3KOAOTMUECKON CUTyaumu B cToauue Pec-
ny6ankn BypsTua. BblBoA. 3arpsasHeHune Bo3ayxa B ropoae YAaH-YA3 OCTaeTca HacylHOW Mpobaemon Ans
6alKanbCKOro perMoHa, Tpebyrolen HEMEANEHHOTO peLLEeHUS.

KaloueBble cAOBa: 0COOEHHOCTU 3arps3HeHWe BO3AyXa, pPO3a BETPOB, KaYecTBO BO3AyXa, UCTOUYHMKKM 3a-
rPSI3HEHUS, apean PacnpOCTPaAHEHNUS 3arpsi3HEHNUS, IHEPTrOEMKOCTb, MEXIOpHas KOTAOBWHA, MHBEPCHUSA TEM-
nepatypbl.

dopmat uMtupoBaHua: YpbaHosa Y.b., babukos B. A., MNeTpos C. A., Tomb60oeB b. 0. OcobeHHOCTH 3arpsas-
HeHMA BO3AYLLIHOro baccelHa B ropoae YnaH-Ya3 // M3Bectus AarectaHCKoro rocyAapCTBEHHOro neparoru-
YeCKOro YyHuBepcuTteta. EcCTecTBEHHble W TOuHble Hayku. 2022, T.16. Ne3. C. 103-109. DOI:
10.31161/1995-0675-2022-16-3-103-109. EDN: JCXSJV

Air Pollution Features in Ulan-Ude City

©2022 Chimita B. Urbanova, Vladimir A. Babikov,

Sergey A. Petrov, Bair O. Gomboev

Dorzhi Banzarov Buryat State University

Ulan-Ude, Russia; e-mail: chimita76@gmail.com; mien_bsu@mail.ru;
sergei_petrovi3@mail.ru; bgom@binm.bscnet.ru

ABSTRACT. The aim is to analyze the pollution features of Ulan-Ude city - the capital of the Republic of
Buryatia. Urbanization processes increase the anthropogenic load on the environment. This, first of all, is
expressed in the growth in the number and density of the population, the expansion of the cities areas and
agglomerations, and the density of their development. All this includes saturation of the engineering infra-
structure, an increase in industrial production and in the number of cars. Methods. The study used meth-
ods: cartographic, statistical, system analysis. Statistical collections "Environmental protection in the Re-
public of Buryatia" were used. Results. The problem of atmospheric air pollution in Ulan-Ude city is very mul-
tifaceted in terms of geoecology. It touches upon the problem of the negative impact on the environment,
and, in general, the problem of the deterioration of the ecological situation in the capital of the Republic of
Buryatia. Conclusion. Air pollution in Ulan-Ude city remains a pressing issue for the Baikal Region that
needs to be addressed immediately.

Keywords: air pollution features, wind rose, air quality, pollution sources, pollution distribution area, en-
ergy intensity, intermountain basin, temperature inversion.


mailto:chimita76@gmail.com
mailto:mien_bsu@mail.ru
mailto:sergei_petrov13@mail.ru
mailto:bgom@binm.bscnet.ru

104

e o o UzBectusa AIMY. T. 16. Ne 3. 2022

» » ¢« DSPU JOURNAL. Vol. 16. No. 3. 2022

For citation: Urbanova Ch.B., Babikov V. A., Petrov S. A., Gomboev B. O. Air Pollution Features in Ulan-
Ude City. Dagestan State Pedagogical University. Journal. Natural and Exact Sciences. 2022. Vol. 16. No. 3.
Pp. 103-109. DOI: 10.31161/1995-0675-2022-16-3-103-109. EDN: JCXSJV (In Russian)

BBenenue

3arpsisHeHne aTtMochepHOro BO3ZyXa Ha
teppuropuu bypsatuu u ropoma YnaH-Y@s B
JaCTHOCTH CBSI3aHO C BBIOPOCAaMU IIPEAIIpUS-
il TerosHepreruky, JKKX, aBromo6uib-
HOTO TPaHCIOPTa, a TakkKe IPUCYTCTBHEM B
XOJIOZIHOE BpeMsI TOfa THeil ¢ HeOJIarompusr-
HBIMU [IJIl pacCeMBaHUs BPENHBIX IIpUMecei
MEeTeOpOJIOTUNIEeCKUMHU YCIOBUSIMU.

Oco0eHHO Ba)KHO YYHTBHIBATBH JIJIsI TOpOfa
Ynan-Ypo ero ¢usuko-reorpadudeckoe Io-
JIO>KEeHHe.

bBonbiias yacts TeppuTOpUN HMEET TOPHO-
KOTJIOBUHHBIN XapakTep penabeda B reorpa-
(pudeckoM IUTaHe M HAXOAMTCS B IIpenesiax
HBosrnHo-Y IUHCKOI MEXTOPHOI KOTJIOBUHE
[1], koTopas mpencrasisier co60il OOIINPHOE
IOHIJKEHUEe, BBITSIHYyTO€ B IIHPOTHOM
HallpaBJeHUU U OIpaHWYEeHHOE C ceBepa
xpebramu Xamap-/laban u Yman-bBypracsl, ¢
fora — xpebramu ['ansypunckuit u llaran-
Hab6au (puc. 1).

Insa reppuropun bypsrtum, B 9acTHOCTH
sl ropoja YiaH-YI9 XapaKTepeH pPe3Ko
KOHTUHEHTAJIbHBIN KJIUMAT C HPOMOJIKU-
TeJIbHOM MOPO3HOM 3UMOU U KapKUM JIETOM,
€O CJ1abBIMU BeTpaMHM, 3HAYUTEIBHON IOBTO-
PSEMOCTbIO MHBEPCUI paclpeleseHus] HU3-
KO TeMIIeEpaTypPhbl BO3yXa C BBICOTOM, B pe-
3yJbTaTe 4ero HaOIIOJaeTcsl CKOIICHHE 3a-
IPS3HAOIIUX BEIIEeCTB B HIDKHEM IIPHU3EM-
HOM CJIOe BO31yXa.

B cBs13u ¢ ocobeHHOCTIME reorpadbrdecKo-
ro IIOJIOKeHHS YJIaH-YO3 U JaJbHEUIIIEro
PasBUTHUSA COIIMATBHO-3KOHOMMYIECKOTO KOM-
mIeKca crouiel Pecny6nuku bypsitus Heo6-
XOIMMO BBISIBUTbH OCOOEHHOCTHU 3arpsisHEHUs
ee BO3MAYIIHOTO OacceifHa, YTO IMPENCTaBIIsIeT
CcO00M He TOJBKO TEOPETHIECKHUIl, HO U MPaK-
THYEeCKU MHTepec.

Marepuasbl 1 METOAbI NCCIETOBAHUA

B kauecTBe MaTepmwasioB ISl TTOATOTOBKHU
DAHHOU CTaTbU BBICTYIIMJIM €KETOIHbIE CTa-
TUCTUYECKHe OT4YeThl MMWHUCTEepPCTBA IIpH-
ponHbIX pecypcoB Pecnybnuku Bypstus u
LleHTpa OXpaHBI OKPY’KalOIlell Cpenibl, B KO-
TOpPBIX TpencTaBieHa wHboOpMAIus 006 ¥C-
TOYHHKAX aTMOC(epHBIX BHIOPOCOB BpeIHBIX
BeIIeCTB.

OO6beKT MCCIIemOBaHUsI — TOPOICKasT ariio-
Mepanus ropojga Ymaa-Yna. Ilpenmer uccie-
IOBaHUS — T€0IKOJIOTHSI BO3YIIHOTO Oacceit-
Ha ropoja Yias-yus.

OcHOBHBIE UCIOJIb3yeMble METOIbI B IaH-
HOM paboTe: KOJIMYECTBEHHbIEe M Ka4eCTBEH-
Hble. K KOJIUYIeCTBEHHBIM OTHOCSTCS COOp H
cucremMaru3anuss UHPOPMAIUA O COCTOSIHUH
BO3IYILIHOTO OacceifHa B ropoje YJaH-YI9 H
COOTBETCTBYIOIME Kaprorpaduieckue mare-
puanel. Cpenn KaueCTBEHHBIX METOIOB CJIeHy-
eT BBIJEJINTh CUCTEMHBIN aHaJIU3, CBI3aHHBINI
C MOHUTOPHWHIOM 3arpsi3HeHHsI BO3[IyXa B
IIpefiesIax UCCIIeyeMOl TEPPUTOPUH.

Puc. 1. Oporpaduueckue ocob6ennoctu Pecrry6muku bypsitus
Fig. 1. Orographic features of the Republic of Buryatia
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Pe3yapTaThl M UX 06CYy>KIeHUE

WUcTouynuku 3arpssHEHHs]  BO3OYIIHOTO
bacceitHa ropoma YJaH-YIO INpUBEJeHbI Ha
puc. 2.

BonbImHCTBO BBIOPOCOB B armocdepy —
601ee 70 % NMPUXOAUTCS HA IATH IPEAIIPUsI-
tuit ropoma Ymaau-Yme (tabm. 1) Cpemm oc-
HOBHBIX XMMHYECKUX BEIECTB, 3arps3HSIO-
WX BO3AYX B ropope YJa"-Ya3, TUIUPYIOT
TBEepAble BEI[eCTBA, JUOKCUJ Cepbl, OKCHUJL yT-

Jepoa, KOTOpble B CyMMapHOM oObeMe CO-
craBistioT 86-88 %. (puc. 3).

B xome aHaim3a TabauIBI Ha PUCYHKe 3
BBISIBJICHO, YTO IIPOMBIIIIEHHBIM OOBeKTaM
ropojga YiaH-Y[3, OCYIIECTBJISIOIIAM Jes-
TE€JIbHOCTH II0 IIPOM3BOACTBY, Iiepefnade U
pacupeneneHnIo 3JEKTPOIHEPTHUH, rasa, Irapa
A TOpsSYEN BOALI IPUHANIEKUT OCHOBHOMU
BKJIaJ B BBIOPOCHI OKcupaa yriepoma. Hroke
IPUBEIEHBI CBeJleHNsT 00 OCHOBHBIX BKJIAIYH-
KaX CyMMAapHBIX T'OIOBBIX BBIOPOCOB OKCHIA
yriepona (tabam. 2).

N\

@ ctpoutenbcTBo

Oapyrve

O ocHOBHble NpeanpUATUA 3arpA3HUTENN

@ npon3BOACTBO NIeTaTeNbHbIX annNapaTos U NPOYUX TPAHCMOPTHBIX CPEACTB

O meTannypruyeckoe Npou3BOACTBO U NPOU3BOACTBO rOTOBbIX META//IMYECKUX U3AeNnit
OrocyaapcTBeHHOe ynpaBaeHue U obecnevyeHue BOeHHO 6e3onacHocTu

B Npon3BOACTBO NPOYMX HEMETANIMYECKUX MUHEPA/IbHBIX NPOAYKTOB

O npou3BoACTBO NULLLEBbIX NPOAYKTOB, BKNOYAA HAaNUTKU

Puc. 2. IcToYHUKY 3arpsi3HeHUs BO3TyIITHOTO OacceitHa Y xaH-Yma. CocrasieHo 1o [7; 8]
Fig. 2. Sources of air pollution in Ulan-Ude. Compiled according to [7; 8]

Ta6auya 1. Kiraccpl OMacCHOCTH NpeINIPUATHII TOpoaa Y 1aH-Y 13 — 3arpsA3HUTeIel BO3yXa.
Cocrasieno 110 [7; 8]
Table 1. Hazard classes of enterprises in Ulan-Ude city — air pollutants. Compiled according to

Knacc Mpeanpuatue
OnacHoCTy
v AO «3TM» OHeproTexHomal, OAQO YnaH-Ya3sHckoe npubopocTpoutensHoe npon3soacteeHHoe O6b-

enuHenme, M0 «Hapan», OAO «3aBog anektpomawutay, AO «Monoko Bypsatumny

11} 000 PX[, OAQ «[AlM-2», MYI YnpaeneHus Tpameas

Il NBP3 OAO chunuan PXKI, MY lopogckue MapLipyTbl

[ T3U-1, TOU-2, YnaH-YaaHckuit aBuaumorHbii 3aBog, OO0 Bypxene3obetoH

Ta6ruya 2. XapakTepucTHKa OCHOBHBIX BKJIQYHKOB CyMMapPHBIX TOTOBBIX BBIOPOCOB OKCHIA
yIJIepofia Ha TeppUTOpHUU ropoaa Y aaH-Y 3. CocrasiieHo 1o [2-6]
Table 2. Characteristics of the main contributors to the total annual emissions of carbon monoxide
in Ulan-Ude city. Compiled according to [2-6]

HaumeHoBaHWe npegnpusaTia. OCHOBHOW BMA OeATENbHOCTU

OCHOBHble MCTOYHMKU BbIOPOCOB OKcuAa
yrnepoga

YnaH-YasHckuin aHepreTudeckuin komnneke — coumman OAO «TTK-14» | otonutenbHble  KoTenbHble dunmana  OAO
Npou3BOACTBO U Nepedaya napa W ropsyert Boabl (Tennosont aHeprum) | «TTK-14»

ANS TennocHabXeHNs! XWMbIX MACCMBOB, LLIKOM, MOCENKOB I. YNaH-YA3

OAO «YnaH-YasHckuit ABraLmoHHbI 3aBoa» («Y-YA3») Npon3BOACTBO | BOAOrPEiHbIE U NapoBble KOTIbI

neTaTenbHbIX annapaToB; MPOW3BOACTBO M3OENUN BOEHHOM NPOMbILL-

JIEHHOCTU

YnaH-YaaHckas TOL| Ne 1

SHepreTMyeckne  Kotroarperatbl  BbICOKOIO,
CpemHero [aBMneHus, BOROTPEiHble MasyTHble
koTnoarperatbl. [JbiMoBble TpyObl 3HepreTuye-
CKMX KoTnoarperatoB YnaH-YpaaHckon TOU-1
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Puc. 3. OcHOBHBI€ IPeIIPUATHA — 3aTPA3HUTENIN BO3yXa I10 AIMUHUCTPAaTUBHLIM paliioHaM
ropona Ynau-Yma. Cocrasiero 1o [7-10] (aBropsi [Terpos C. A., Yp6anosa Y. b., babukos B. A.)
Fig. 3. The main air polluting enterprises in the administrative districts of Ulan-Ude city.
Compiled according to [7-10] (Petrov S. A., Urbanova Ch. B., Babikov V. A.)

Puc. 4. ATMUHNCTPAaTUBHO-TEPPUTOPHUAIBHOE ieIeHHe Topoaa Y 1aH-Y 13
(aBrop Ilerpos C. A.)
Rice. 4. Administrative-territorial division of Ulan-Ude city (Petrov S. A.)
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Ha nocirepntoro mekany 2019 roma B cTpyk-
Type TOPOICKOTO IPOMBIIUIEHHOTO IOTpe6-
JIeHWsI 9HepTMH HauOOJIBIIYIO JIOJIO COCTaB-
JIsU1 6YpPBIN M KaMeHHBIN yroyib — 92 % [8]. U3
BCEro IOCTaBJIsIEeMOTo oObeMa YIJIS Ha JIOJIIO
NPOMBIIIUIEHHOTO IIPOU3BOICTBA PACXOLYeTCs
99,7 %, ocranbay1o gomo — 0,3 % HCIoab3y-
IOT SKUTEIU ropoja YiaH-Y[I3, IPOXUBAKO-
II¥ie B 9aCTHOM ceKTope (puc. 4).

IIo pmamHBIM MuUHHCTEPCTBA IPUPOITHBIX
pecypcos Poccuiickoit depepanuu YinauH-Y 2
BXo#uT B 20-Ky TOpOJIOB HAlllell CTPaHBI C ca-
MBIM 3arpsI3HEHHBIM BO3IYXOM.

37 TBIC. JOMOB C aBTOHOMHBIMU UCTOYHU-
KaMH TeIUIOCHAO)KeHUsSI BHOCAT OOJIBINONM
BKJIaJl B 3arpsi3HeHUe ropoja YiaaH-Y[3, U3
Hux 77,7% — meun um 22,3% — KOTJBI
(Tabm. 4).

KosnmgecTBO aBTOMOOMIIBHOTO TPaHCIIOPTA
pacTeT ¢ KaKIbIM IOJOM U COOTBETCTBEHHO

YBEJIMYUBAECTCSI 00beM BBIOPOCOB ITOJIIIOTAH-
ToB (1abn.5). Ilo pmammeim THUBO na
01.01.2019 r. B Pecnybnuke Bypsitus 3apern-
CTpUPOBaHO 355351 emwHWI, TPaHCIOPTa, B
TOM YHCJIE TPY30BBIX asromooOwmient 59070 ex.,
aBTOoOycoB — 15278 en., aBTOMOOWIEN —
281003 en.

B ropone Yian-Yns B cyMMapHyIO MHTEH-
CHUBHOCTB aBTOTPAHCIIOPTHOTO IIOTOKA BHOCST
JerkoBble aBToMobOmmn 79,1 %, oxono 16,6 %
rPy30Bble aBTOMOOWIN U OKosIo 4,3 % aBTO-
6ycol [8]. Hanbosee MHTeHCUBHOE [BIKEHUE
TPAHCIIOPTAa M COOTBETCTBEHHO HAMOOJIBIIIHIA
YPOBEHb 3arpsisHeHUsI HaOJII0JaeTCsl B paiioHe
Onesaropa, Ilpocnmekra ABTOMOOWINCTOB,
ynun babymkunoit, Tepemkosoit, [arapuna,
KiroueBckoit, meHTpa roposa u paiioHna Jleso-
ro 6epera u ocesnka CHIMKaTHBI.

Ta6nuya 4. Ilocrynienue B atMocdepy THOKCHA YIIepoaa NPH CKUTAHUH TOIUIMBA
Ha aBTOHOMHBIX HCTOYHHUKAX OTOIIeHHA ropofa Y man-Yua (konerr 2018 r.) CocrasieHo 1o [6]
Table 4. Release of carbon dioxide into the atmosphere from fuel combustion at autonomous
heating sources in Ulan-Ude city (end of 2018) Compiled according to [6]

Bua otonnexuns KonuuectBo, ea. Motpe6neHo TonnmBa, ThiC. T.y.T. Bbi6pockl COy, ThiC. T
KOTenNbHOE OTOMNNeHNe 8251 274 75,6
NeYyHoe OTOMMeHne 28749 96,4 316,0
Bcero 37000 123,8 391,7

Ta6ruya 5. BBIGpOCHI IMOKCHIA YIIepoaa OT aBTOTPAHCIIOPTa ropofa Y 1aH-Y na.

Cocrasieno 1o [2-6; 9; 10]
Table 5. Emissions of carbon dioxide from vehicles in Ulan-Ude city.
Compiled according to [2-6; 9; 10]

OpraHusauumn Bcex BUAOB JInyHble aBTOMOOUNU
Mokasatenu Fogbl SK?SH rpa)l(fl,aH
ABTOMOOUNbHbIN amsenbHoe ABTOMOOUNLHbIN
Bcero
6eH3uH TONNUBO 0GeH3uH
2014r. 27,7 81,8 128,7
MoTpebnexue Tonnmea 20151 353 1098 1314
BE T ' 2016 T. 26,5 46,2 1341
2017 . 42,6 95,4 137,1
2018 . 99,1 100 1371
2014r. 41,3 118,6 191,8 351,7
MoTpeBnenvie Tonnuea, 2015, 52,6 159,2 195,8 407,6
ThiC. yen. TOHH 2016 . 39,5 67,0 199,8 306,2
2017 . 63,5 138,3 204,3 406,1
2018 . 1477 145,0 204,3 496,9
2014r. 83,8 2574 389,4 730,6
2015r. 106,8 3455 397,6 849,8
Bbibpockl COy, ThiC. TOHH 2016 . 80,2 145,4 405,5 631,0
2017r. 128,9 300,2 414.6 843,7
2018 . 299,7 314,7 414.,6 1029,0
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3akaroueHne

Taxum 06pa3oM, o kadecTBy atmocdep-
HOTO BO37yXa I. YIaH-YI3 OTHOCHUTCA K YMC-
Ay HaumboJjee 3arps3HEHHBIX TropomoB Poc-
cun. 3a nepuon ¢ 2000 mo 2020 r. ypoBeHb
3arpsI3HEHMs] BO3AYIIHOTO OacceilHa OIeHU-
BaJICS KaK «JIpPe3BbIYAlHO BBICOKUM» U
«OYE€Hb BBICOKUI».

Pacnonosxenne roposna B MEKTOPHOU KOT-
JIOBUHE HEe CII0COOCTBYET CaMOOYUIIECHUIO
BBIOPOCOB TPOMBIIIUIEHHBIX —PEIIPUITHUI,
3arps3HSIOIINAX aTMOChepy, 0COOEHHO B 3UM-
HUil 1mepuopa. CraTucTHYecKue NaHHbBIE I103-
BOJIMJIM CIeJIaTh BBIBOJ O TOM, YTO IJIaBHBIM
HMCTOYHHUKOM 3arpsi3HEHUsI BO3IyXa SIBJISETCS
okcup, yriaepoja. B ropome Yian-Yua ero uc-
TOYHUKAMHU CIIy>KaT NPeANpUsTHS IO IPOU3-
BOJCTBY, Ilepefiade U paclpeeeHUIO 3JIeK-
TPOJHEpruy, rasa, mapa 1 ropsraeii Bojbl.
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ITPABUJIA JIA ABTOPOB

Pemaxkuus IpHHEMAeT Ha PACCMOTPeHMe HayIHble CTaThu. [IpencTaBiseMble MaTepHanbl OJDKHBI OBITH 0OPMIIEHBI
B COOTBETCTBHUM C HAcTOSIIMMU [IpaBUIaMU U COOTBETCTBOBATh TEMaTHUIECKON HAIIPAaBIEHHOCTH KypHana «V3BecTus
JlarecTaHCKOro rocyIapCTBEHHOTO IeJarOruIecKOT0 YHHBEPCUTETA».

BepcTka sKypHaIa OCYILIeCTBISIETCS C QJIEKTPOHHBIX KONMuIt. VICIonb3yercst KOMIIboTepHas 06paboTKa IITPUXOBBIX U
[IOJIYyTOHOBBIX (B TPaflaliisiX CEPOT0) PUCYHKOB. JKypHaI H3TOTABINBAETCS 10 TEXHOIOTHY PU30rpadHOIM ITedaTH.

1. Tekcr crartbu Habupaercs B pegakrope MS Word (¢ paciupenuem .doc) mpudrom "Times New Roman" pasme-
poMm 14 yepes unTepsai 1,5 B popmare A4. [Toss Tekcra cranmapTHbIe. Bee cTpaHUIIBI HOJDKHBI ObITH IIPOHYMEPOBAHBI.

2. ITepen TEKCTOM CTaTbU yKa3bIBAIOTCS:

unpexc YK (undopmanuio o kmaccubukarope YK cm. Ha caiftax http://teacode.com/ online/udc/ wu
http://www.udcc.org/) (Ha pycckoM sI3bIKe);

Ha3BaHMe CTaThH (Ha PyCCKOM U aHTIUICKOM SI3BIKAX);

(amrTiy M MHUIATIBL ABTOPOB, Ha3BaHIE YIPEKIEHISI, TOPOL, CTPaHa, 9JL. II0UTa (Ha PYCCKOM U aHIJIMICKOM SI3BIKAX);

pesiome cratbu 06beMoM 10-15 CTPOK, KOTOPOe He [ODKHO yOIMpOBaTh BBOAHBIN MM 3aKIIOIUTENBHBIN pasmern
cTaThy (Ha PyCCKOM ¥ AHTJIMICKOM SI3BIKAX) ¥ OJDKHO BKIIIOYATB: I1€JIb, METO/BI, PE3YIbTATHI, BHIBOMBL;

KJIo4eBble c10Ba (5-10) (Ha pyCCKOM U aHIJIMICKOM SI3BIKAX).

3. UznoskeHre MaTepyaiia TO/DKHO OBITH SICHBIM U IT0 BO3MOYKHOCTH KPATKIM. TeKCT M OCTaJIbHOM MaTepHal CIeIyeT TIIa-
TEJILHO BBIBEPUTH. TEKCT CTaThby HODKEH GBITh CTPYKTYPHUPOBAH, T. €. CONEP)KATH LIeIb UCCIENOBAHNS, MaTePHal U METOMBI
HCCIIENOBAHNS, Pe3yJIbTAaThl U UX OOCY>KIeHue, 3aKII0IeHNe (BBIBOIbI). PyKOIIICH, HalpaByisieMble B )KYPHAI, SIBISIIOTCS OPH-
THUHAJIOM JUTS IIEYaTH ¥ TOJDKHBI SIBJLSITHCS MaTePHAIOM, He Iy GJIMKOBABIIAMCS PaHee B IPYTHX [TeIaTHBIX N3NAHMSX.

4. Crarpy, B KOTOPBIX OTPAXKAIOTCS PE3YJIbTATHI MCCIENOBAHUS, NO/DKHBI IOJTHOCTHIO OTBEYATH TPeGOBAHIISIM,
[IPeIbsIBIISIEMbIM K UX IIPEICTABIECHUIO.

5. Pucynxu cospaiorcs B popmaTe .jpg, BCTABISIOTCS HEIIOCPEACTBEHHO B TEKCT M HYMEPYIOTCs B IOPSAKE UX YIIO-
MHUHAHUS B TEKCTeE.

6. B Tekcre craTbu Bce popmyisl HabuparoTcs B penakrope Microsoft Equation 3.0, Tabnuis! — B popmate MS Word.
Tabnuibl HyMepYIOTCS B IOPSIIKe UX YIOMIHAHUS B TeKcTe. Kaskmast Tabiuia mepey cBOUM IOSIBIEHAEM [OJDKHA YIIO-
MUHATBCSI B TEKCTe, HAIIPAMeEP, «... (TabIL. 1)...».

CoxkpallleHust B HafIIUCAX He JOITYCKAIOTCSL.

Hasnuame maHHBIX, 10 KOTOPBIM CTPOUTCS TpaduK, fHarpamMma.

B rexcTe cTaThu 06513aTeIbHO TOJDKHBL CONEPIKATHCS CCBUIKY Ha MUUTIOCTPATUBHBIE MAaTePUAIbL.

7. CchUIKa Ha IUTATY YKa3bIBAETCS Cpasy IOCTIe Hee B KBAJPATHBIX CKOOKaX: CHadaIa IPOCTABIISIETCSI HOMEP UCTOY-
HUKAa IIUTaThl U3 IPUCTATENHOTO GHOINOrpadUIecKOro CIKCKa, 3aTeM, IIOCIEe 3aISITOM, HOMeP CTPaHHUIbI ¢ GYKBOI C.
Hamnpumep, [10, c. 81] unu, eciu TUTHPYeMBIil TEKCT MIEPEXOIUT Ha CIEAYIOLIyIO cTpaHuny, [10, c. 81-82]. 3a mocroBep-
HOCTB I{UTAT OTBETCTBEHHOCTDH HeCeT aBTop!

8. Crmcoxk nureparypsl popmupyercs 1o andasuTy. B crimcke nurepaTyphl cHavana IPUBOIUTCS IIepeIeHb pPaboT
OTe4YeCTBEHHBIX aBTOPOB, B KOTOPBIN TakKe BKIIOYAIOTCS PAGOTHI MHOCTPAHHBIX aBTOPOB, HepeBefieHHbIe Ha PYCCKUI
SI3BIK. 3aTeM IPUBONUTCS IIepedeHb JINTEPATYPHBIX UCTOYHUKOB, OMyOINKOBAHHBIX Ha MHOCTPAHHBIX S3bIKAX, B KOTO-
PBII BKIIOYAIOTCS PAGOTHI OTE€UeCTBEHHBIX aBTOPOB, ITepeBeeHHbIe HAa MHOCTPAHHBIN SI3BIK. B CIMCOK JMTepaTyphl He
BKJIIOYAIOTCSI HEONy6INKOBaHHbIe PAOOTEL U YIeOHUKA. BKIIOUaTh B 9TOT CIIMCOK COOCTBEHHbIE PAGOTHI He PeKOMEHLY-
ercs. B 6ubnuorpaduaeckoM OnuCaHUU HOJDKHBL OBITH IIPeICTaBIeHB BCe aBTOPHI. BoIpaskenus tuma "u coasrt.”, "¢ co-
aBT.", "u np." "et all" He momyckalTCs. ABTOpP HeceT OTBETCTBEHHOCTD 3a IPABIJIBHOCTD JJAHHBIX, IIPUBEIECHHBIX B IIPU-
cTaTefiHOM OMOIHOTPadUIeCKOM CIIHCKE.

9. Crucok IuTepatypsl (C yKasaHHeM BCeX aBTOPOB) [JAETCS B KOHIIE CTAaTbU, HyMepyeTcs (HauuHas C IIepBOrO HOMe-
pa), mpenBapsieTcst cioBoM «Jluteparypa» u opopmsercs cormacao 'OCT P 7.0.5-2008 (Ha pyccKOM, aHITIHIICKOM SI3bI-
Kax U B TPAHCIIUTE).

[NepedeHb UCIIOIB30BAHHBIX HCTOTHUKOB JOJDKEH HATMHATHCS ¢ (DaMUIMK M MHUIIMAIOB aBTOPA U BKIIIOYATh:

IJIS1 KHUT — Ha3BaHUe, MECTO U TOJI U3IaHsI, U3IATENbCTBO, HOMEP TOMA, CTPAHHIIb;

IJIS1 Ky PHAIBHBIX CTaTell — Ha3BaHIe )XypPHaIIa, TOJl U3IaHNsI, HOMep TOMa (BBIITyCKa), CTPAHHIIbL;

IJIS1 Ta3eT — Ha3BaHUe, TOM, MECSILI, IHCIIO.

CcplIKy Ha HeOIyOIMKOBaHHBIE PAGOTHI He JOIYCKAIOTCS.

10. B xoHII€e cTaThu MOXKET OBITh yKasaHa opranusarys (Ne rpanTa), pMHAHCHPOBABIIIAsE BBIIOJIHEHIE JAHHOM PaGOTBHL.

11. K craTbe mpuIaraloTcst cBeieHust 06 aBTOpax Ha PyCCKOM M aHTJIMHACKOM SI3BIKAX:

st pabOTHUKOB BY30B/y4eOHbIX opranusanuit: ©.J1.0. MOIHOCTHIO, y4eHOe 3BaHMe, 3aHUMAeMast JOJDKHOCTh MeCTO
pabors! (kadenpa, daxynbret, By3), FOPOJ, CTPaHa; 3JEeKTPOHHBII a/ipec, KOHTAKTHbIE TeIedOHbI;

IJISL ACOMPAHTOB U COUCKATENeil: HasBaHue Kadenpsl, 1abopaTopu, Tiie IpOBOAUTCs uccienoBanue, ®.1.0. HayaHO-
IO PYKOBOZLUTEJIS U €70 pa3periieHre K IyOIuKaIuy, TOPOJ, CTPaHa; 3JIeKTPOHHBIN anpec, KOHTAKTHBIE TesleDOHbI.

12. CraTbs IOJDKHA OBITH MIPEICTABIEHA B 9JIEKTPOHHOM BuJle (B pelakIMOHHO-U3maTenbekuit oraen ATTTY win anek-
TPOHHO# TOYTON dgpurio@yandex.ru), a Takke B IIEIaTHOM BapuaHTe (B 2-X 9K3eMIUISIPaX Ha OIHOM CTOpOHe ucTta Ghop-
Mara A4), MOAIMCAHHOM BCEMU aBTOPAMH, MIJIsL ACHIMPAHTOB U COMCKATENIEH — M HAYYHBIM PYKOBOJYTEIIEM.

Pertenne 0 myOIuKauy CTAThU WIKM MaTepUaia MPUHUMAETCS PeIKoUIerreil xypHana. [Ipn HamIny 3aMedaHuii K
PYKOIKCH OHA BO3BPAIAeTCsT IJIsI ROPaOOTKH. Pemakuust ocTasisieT 3a o601t IPaBO OTIIPABATH PYKOIIMCH CTaTell Ha He3a-
BHCHMYIO 3KCIIepTu3y. [1pu myOnukanum craTb aBTOPCKHE IPaBa MePeNaloTCs PeNaKIIui Ky PHAIA.

Penakiust OKa3bIBaeT yCIYTH HAYIHOTO M TEXHIIECKOTO PENAKTHPOBAHMS TEKCTA CTAaThH, IlepeBofa 6mbarorpadirdeckoro
comcka (References), aHHOTAIIMM U KITIOYEBBIX CJIOB Ha AHIJIMACKUIA SI3BIK.
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