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Pestome. Lenb. Bonpoc o xun3HeHHbIX opmax (Mopdho-akonornyeckas agantauus opraHuama Kk OKpyKatoLLen cpe-
Je) SBNSeTcs akTyarnbHOM npobremon akomnoryeckoil Mopconorin. PasnuyHble noaxodbl B U3YYEHUN KM3HEHHBIX
(hOPM  KECTKOKPbIMbIX, B TOM YUCME CPaBHUTENBHO-MOPGONOrMYECKUE, OHTOTEHETUYECKME W 3KOMOro-
(hayHUCTUYECKNE, NO3BONUNN BbISBUTL OCHOBHbIE HANPaBEeHNs MOPO-3KONOMMYECKON IBOIOLMN U3yyaemoi cay-
Hbl, @ METOA CMEKTPOB XM3HEHHbBIX (HOPM — BbISICHUTL 3aKOHOMEPHOCTM UX NaHAWadTHO-30HaNBHOMO pacnpeaene-
Husi. MemoObI. CkaHupytoLLas aNeKTPOHHAs MUKPOCKonus Bbina BbinonHeHa B MHCTUTyTe apuaHbix 3oH KOHL| PAH
(PoctoB-Ha-[loHy) ¢ nomowsto Mukpockona SEM EVO-40 XVP (LEO 1430VP). Pesynbmamsl. B gaHHOW CTaThe
BrepBble XW3HeHHas opma ByaeT cnonb3oBaHa Ans HEKOTOPbIX PEKOHCTPYKLMA hayH, BO3PaCcTOM TEX UMK WUHbIX
akocucTem obcyxaaemoir Tepputopun. B HacTosen pabote Mopdonoryeckue aaantauum Hor paccMaTpyBaroTCs
B TECHOW CBSI3N C 0COOEHHOCTAIMU 06pasa KW3HW W YCIOBUSMM BHELUHE CPefbl, MPEUMYLLECTBEHHO NOYBEHHbLIMM.
CTpoeHuMe HOr YEPHOTENOK TECHO CBA3AHO C YCTOBUAMM UX XU3HWN W 0CODEHHOCTAMM noBeaeHus. KoHeepreHuus B
CTPOEHUW HOT Janekux B (PUIOreHeTUYECKOM OTHOLLEHUN BIUAOB YEPHOTENOK SBNSETCS Pe3ynbTaToM COBMageHuUs B
WX 3BOMIOLMOHHOM Pa3BUTUM YCMOBWN XU3HW M OCOBEHHOCTEN NoBeaeHus. YCTPOWCTBO KonaTenbHoro annaparta
YEPHOTENOK M NNAaCTUHYaTOYCbIX HAXOAUTCS B TOHKOM COOTBETCTBUM C ONpeeneHHbIM TUNOM NOYBEHHbIX YCIIOBUIA.
BcnencTsume aTOro cpeau paccmaTpuBaeMbIX TPYNM KECTKOKPbIMbIX potoLne popMbl SBRAIOTCS Hanbonee Hagex-
HbIMW MHMKATOPaMM NOYBEHHBIX YCMOBWIA. AHanM3 B1onorMyeckoro pasHoobpasust NPUBPEXHBIX U OCTPOBHBIX JKO-
cuctem Kacnminckoro Mopst mokasan HeCOCTOSTENBHOCTb CYLLECTBYHOLLMX MHEHMIA 00 ypOBHEHHOM pexume Kacnus,
Bo3pacTe 6MOT 0CTPOBOB. 3aksmoyeHue. Takum 0bpasom, Hannume, B KakOM-ibo creumdruyIeckom paioHe, apes-
HUX BbICOKOCMELMNaNU3NPOBAHHBIX XM3HEHHBIX (DOPM, COOBLLECTB, cucTeMa, ¢ BOMbLLON ONPEAENeHHOCTLI0 MOXHO
FOBOPUTb M AONYCTUTb O HEMPEPBIBHOCTY CYLLECTBOBAHWUS 3TOI OMOTbI, B TEYEHWE BCEro BpemMeHu, Heobxoanmoro
Ha P OPMMPOBaHMS CTPYKTYPHbIX €4MHML, COOBLLECTBA, OTAEMbHbIX BULOB, NOABMIOB M 6oree BbICOKMX HAABWUAOBbIX
TaKCOHOB. AHamNM3 XKN3HEHHBIX (DOPM OTAENbHBIX CUCTEMATUYECKMX TPy, BULOB, COOOLLECTB, COBPEMEHHOTO O1o-
NOTNYECKOr0 pasHoobpa3ns MPUOPEXHBIX M OCTPOBHBIX KOCUCTEM HE MOATBEPKOAET NEPUOAbl «MOLLHBIX» TPaHC-
rpeccui, 3an1BaBLLMX OrPOMHbIE TeppuTopum Mpukacnus, ocTpoBoB TypaHa. OHM NPOTMBOpEYaT 3TUM Npeanorno-
KEHMSAM.

KnioueBble cnoBa: 61ota, naneoreorpacus, TeTuiAckas NyCTbIHHO-CTENHOI 0BnacTh, KaBkas, xu3HeHHas gopwma.

®opmat umtupoBaHusi: Abgypaxmaros .M., Woxun W.B., Teitmypos A.A., AbaypaxmaHoB A.l., Mamkue AA.,
[aynosa M.I'., Maromegosa M.3., MeanyweHko F0.KO. Mcnonb3osaHue anemMeHTOB MOPOIKONOrMYECKUX aganTa-
L1 opraHn3mMa K OKpyXatoLLen cpefie Npu naneoreorpaduyecknx peKOHCTPYKLMsX BUOT (MOCTPOEHME UCTOPUYECKUX
cxeM hopMMpPOBaHMs (hriopbl U thayHbl) TeTUIACKON NyCTLIHHO-CTeNHOM obnactu // KOr Poccuu: skonorvs, passuTue.
2016. T.12, N2. C. 9-31. DOI: 10.18470/1992-1098-2016-2-9-31
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THE USE OF THE ELEMENTS OF MORPHOECOLOGICAL ADAPTATIONS OF ORGANISMS
TO THE ENVIRONMENT UNDER PALEOGEOGRAPHIC RECONSTRUCTIONS OF BIOTAS
OF TETIYSKY DESERT-STEPPE REGION (BUILDING SCHEMES OF HISTORICAL
FORMATION OF FLORA AND FAUNA)

.2Gayirbeg M. Abdurakhmanov®, 3igor V. Shokhin,

1Abdulgamid A. Teymurov, 'Abdurakhman G. Abdurakhmanov, 'Alimurad A. Gadzhiev,
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'Institute for Ecology and Sustainable Development, Dagestan State University,
Makhachkala, Russia, abgairbeg@rambler.ru

2| aboratory of Animal Ecology, Caspian Institute of Biological Resources,

Dagestan Scientific Center, Russian Academy of Sciences, Makhachkala, Russia

3Department of lithology, zoobenthos and paleogeography,
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Abstract. Aim. The question of life forms (morpho-ecological adaptation of the organism to the environment) is an
actual problem of ecological morphology. Different approaches in the study of Coleoptera life forms, including com-
parative morphological, ontogenetic and ecological faunal approaches, have identified the main trends of the mor-
pho-ecological evolution of the studied fauna, and the spectrum method of life forms helped find out the laws of their
landscape-zonal distribution. Methods. Electron microscopy scanning was performed at the Institute of Arid Zones of
the Southern Scientific Center of RAS (Rostov-on-Don), using a microscope SEM EVO-40 XVP (LEO 1430VP).
Results. In this article, for the first time, the life form to be used for some reconstructions of the fauna of the age of
certain ecosystems of the discussed territory. In this paper, morphological adaptation of the feet is considered closely
related to the features of lifestyle and environmental conditions, mainly the soil. The structure of the feet of Tenebrio-
nidae is closely related to their living conditions and patterns of behavior. Convergence in the structure of the feet of
phylogenetically distant species is the result of a match in their evolutionary development of the living conditions and
behavioral characteristics. The structure of fossorials (digging legs) of Tenebrionidae and Scarabaeidae is in a thin
line with a certain type of soil conditions. As a result, among the examined groups of Coleoptera the structure of fos-
sorials is the most reliable indicator of soil conditions. The analysis of the biological diversity of coastal and island
ecosystems of the Caspian Sea has shown the failure of the existing reviews for Caspian water level regime and the
age of biota of islands. Conclusion. Thus, the presence of the ancient highly specialized life forms, communities and
systems in any particular area, with great certainty will allow conceding the continuity of the existence of this biota
during the time required for the formation of structural units of the community, the individual species, subspecies and
supra species taxa. The analysis of the life forms of individual taxonomic groups, species, communities, modern
biological diversity of coastal and island ecosystems does not confirm the periods of "strong" transgressions flooding
vast areas of the Caspian and the islands of Turan. They contradict these assumptions.

Keywords: biota, paleogeography, Tetiysky desert-steppe region, Caucasus, life form.

®opmart yutuposanus: Abdurakhmanov G.M., Shokhin V., Teymurov A.A., Abdurakhmanov A.G., Gadzhiev A.A.,
Daudova M.G., Magomedova M.Z., Ivanushenko Yu.Yu. The use of the elements of morphoecological adaptations of
organisms to the environment under paleogeographic reconstructions of biotas of Tetiysky desert-steppe region
(building schemes of historical formation of flora and fauna). South of Russia: ecology, development. 2016, vol. 11,
no. 2, pp. 9-31. (In Russian) DOI: 10.18470/1992-1098-2016-2-9-31

BBEJIEHHUE

Bompocs! maneoreorpaduueckux u ¢ay-
HO-TEHETUYECKUX PEKOHCTPYKIUH Ha3eMHOM
OWOTHl apuaHBIX obOyacteid [lameapkThku Ha
npuMepe HACeKOMBIX pacCMaTPUBAIUCH BO
MHOTHX Pa00OTax W MOMABITOXKCHHI B psne (QyH-
JlaMEHTaNbHbIX TpyAoB [1-6]. 3HauuTEIHHBIM
IPOTPECCOM B YIIOMSIHYTHIX padoTax SBISCTCS
UCIIONIb30BAHUE LIMPOKOro Habopa maneoOoTa-
HUUYCCKHX, Maneorecorpapuyeckux OOTaHHKO-
reorpau4eckux M 300TreorpapuuecKux JaH-
HBIX, a y JKepuxuHa OOIIUPHOTO MAJICOIHTOMO-

JIOTHYECKOTO MaTepuaa, sl OObSICHCHHUS TPH-
YHH CMEHBI (PayHUCTHICCKUX KOMILICKCOB.
Hcnonp30BaHne  TMAJICOHTOIOTHUYECKUX
cBHUIETENBCTB [3, 7], HECMOTpPS Ha CKYJIHOCTH
MaTepualia, JJaeT TBEpPAOE€ OCHOBaHME IS TO-
HUMAaHUSI TPUYAH DBOJIONMU MHOTUX TPYIII
JKUBOTHBIX U OHMOMOB B menmoM. Tak, XKepuxuH
[3] npu obGcyxaeHUr OUOIEHOTUYECKOTO KpH-
3Hca B CPEHEM MeIly MHCal, YTO MPH MepPexoie
OT KOTepEHTHONH K HEKOTEPEHTHOW 3BOINIOIUH
Oosiee MPaBIONMOJOOHBIMU BBITJLSIIAT TMPEIIIO-
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Puc.20. Einjyctus deserti Semeno;, 1889 (Typxmenfmj

| "E

A — cpennue Oenpo u ronenb; B —3anHue 0eapo u ronenb; C — Me30Tap3yc;
D — merarap3syc; E — 1-it uneHuk metarap3yca.
Fig. 20. Eutyctus deserti Semenov, 1889 (Turkmenistan)
A - Middle femora and tibia; B -hind femora and tibia;
C - mesotarsus; D - metatarsus; E - 1st segment of metatarsus.
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"MO3rOBOW LUTYPM" MHOEKCOB M WHONKATOPOB YCTOVI‘-II/I@OFO PA3BUTUA
(HA MTPUMEPE TEPPUTOPUK BOJTKCKOIO BACCEMHA)

"Hamanbs B. Kocmuna, 'MenHadull C. PozeHbepe*, 2l anuHa 3. KyduHosa,
2Anacmacus I'. PoseH6epe, SMapuHa B. lMbipwesa

Tnabopamopus MoOenuposaHus U ynpasnieHus sKkocucmemamu,

Muemumym akonoauu Bomxkckozo b6acceliHa PAH,

Tonbssmmu, Poccusi, genarozenberg@yandex.ru

Z2pynna 3KOHOMUKU npupodonosb308aHUs,

WMHemumym skonozuu Bommkckozo b6acceliHa PAH, Tonesmmu, Poccus
3kaheOpa cO8PEMEHHO20 ECMECMBO3HAHUS,

Mogomxckuti eocydapcmeerHbIil yHUgepcumem cepsuca, Tonbsmmu, Poccus

Pestome. Ljesb nccnenoBaHns - BolpaboTka CTpaTerili ynpasnenusi, 06ecneymBatoLLmx YCTONYNBOE pasBUTME
TeppuTopun Bomkckoro bacceiiHa 1 ero agMUMHUCTPATUBHBLIX eauHiL,. Memodsbl. B paboTe npumeHsanmcb me-
TOObl MaTeMaTU4Yeckoi CTaTUCTUKW; MPUHLMMLI CUCTEMHOCTW. Hamu npeanoxeHa KOHUEeNnuus npoBeaeHns
"MO3roBoro LWTypMa" 45 OLEHKM COCTOSHWS TEPPUTOPUN C MPUMEHEHNEM CUCTEMbI UHAEKCOB W MHOMKATOPOB
YCTON4MBOrO pa3suTus. Pesymbmambl. Hamn 0T0BpaHo [eBATb MHAMKATOPOB U MHAEKCOB. BbiNonHeH Koppe-
NAUMOHHBIA aHanM3 BbIOPaHHbIX MHAEKCOB W MHAWMKATOPOB YCTOAYMBOTO Pa3BUTMS, KOTOPLIE B COBOKYMHOCTH
OTPaXaloT COCTOSHWE COLIMO-IKOMOr0-9KOHOMUYECKUX CUCTEM. [N MHTErpanbHOM OLeHKW BBEAEHb! Ba 00b-
eKTa - "Kputnyeckoe" 1 "aTanoHHoe" COCTOSHME W 3aPUKCUPOBaHbI 3HAYEHWS AN KaX0ro paccmMaTpruBaemoro
nHaekca M wHaukatopa. lMpoBedeH (hakTOpHbIA aHanu3 B MPOCTPAHCTBE [BYX MaBHbIX KOMMOHEHT W OCy-
LeCTBNEH pacyeT 000OLIEHHOA (YHKLMN KeNaTenNbHOCTM ANS KaOaon aaMUHUCTPATUBHON eauHuLbl Bomk-
ckoro BaccerHa. "Mo3roBoi LTypM", B3SITbIX B PACCMOTPEHME MHOEKCOB U MHAMKATOPOB YCTOAYMBOTO passu-
TV, NOKa3an CXOKECTb B OLEHKE COCTOSHWIA aAMUHMCTPATUBHBIX eAuHUL Bormkckoro 6acceiiHa, 4To B nepsyto
ovyepedb OTpaxaeT NPUMEPHO OAMHAKOBOE COLMO-3KOMOro-aKOHOMUYECKOe pasBuUTUE, 3afaBaeMoe eauHbIMU
NOMMUTUKO-3KOHOMUYECKUMU pelleHusamMu. 3akiroyeHue. [poBeeHHbIN aHanua no3Bomnun BbISIBUT pasHble
cTpaTernu ynpaeneHust YCTOMYMBLIM Pa3BUTUEM PETMOHOB. B nepByto rpynny (ctpaterus A) Bxoaat Pecny6nu-
ku TatapcTtaH n YyBawwms, MockoBckas u Camapckas obriact, KOTopbIM crieayeT 0cob0e BHUMaHWE yAensTh
(DMHAHCOBbLIM BIIOXEHWUAM B yIyulleHUe "KayecTBa XU3HW" nyTem cTabunnsaumy 1 CHUXEHWUS CTENEHW aHTpo-
MOreHHOW Harpysku Ha TeppuToputo. Bropon rpynne (ctpaterus B): ActpaxaHckas, Bonrorpaackasi, Kuposckas,
Teepckas u Koctpomckas obnactu v Mepmckuin kpai - LenecoobpasHo fenatb BNOXEHUS (UHAHCOB U pecyp-
coB B 00pa3oBaHMEe HaCeneHus, yBenu4MBaTb CPEAHION MPOAOITKUTENBHOCTb XWU3HM, YBENMYMBATL AOXOMbI
HaceneHus. [ins ocTanbHbIX 0b6nacTei onTUManbHO MPUMEHEHWE CMELLaHHOM cTpaterun A+B ycToiumsoro
pasBuUTHs.

KnioueBble croBa: yCTONYMBOE Pa3BUTME, MHOEKCHI W MHOWKATOPbI YCTOMYMBOrO pa3suTus, Bormkckuid Hac-
CElH, CTpaTeriu passuTus, ynpasnsioLLme BO3LeNCTBuS.

®opmar umtupoBanus: KoctuHa H.B., PoseHbepr I.C., KyauHosa I'.3., PoseHbepr A.l., Mbipwesa M.B.
"Mo3roBoit LTYypM" MHOEKCOB M MHAMKATOPOB YCTOMYMBOTO PasBUTUS (Ha mpumepe TeppuTtopuit Bommkckoro
Baccenna) // HOr Poccuu: akonorus, passutune. 2016. T.11, N2. C.32-41. DOI; 10.18470/1992-1098-2016-2-32-
41
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“BRAINSTORM” OF SUSTAINABLE DEVELOPMENT INDEXES AND INDICATORS
(ON THE EXAMPLE OF THE VOLGA BASIN)

Natalia V. Kostina, 'Gennadii S. Rozenberg*, 2Galina E. Kudinova,
2Anastasia G. Rozenberg, 3Marina V. Pyrsheva

T Laboratory of simulation and ecosystem management,

Institute of Ecology of the Volga River Basin of RAS

Togliatti, Russia, genarozenberg@yandex.ru

2 Group of Environmental Economics, Institute of Ecology of the Volga
River Basin of RAS, Togliatti, Russia

3 Department of modern science, The Volga Region State

University of Service, Togliatti, Russia

Abstract. Aim of the research — development of management strategies ensuring sustainable development of
the territories of the Volga river basin and its administrative units. Methods. In the research we used various
methods of mathematical statistics, systematic principles. We propose the conception of "brainstorming” for the
assessment of the territory using indices and indicators of sustainable development. Results. We selected nine
indicators and indices. We have conducted a correlation analysis of the selected indices and indicators of sus-
tainable development, all of which reflect the state of social, ecological and economic systems. For an integrat-
ed assessment of the two objects one introduced the “critical" and the "reference” state and fixed values for
each index and indicator under the review. Factor analysis in the space of two principal components is con-
ducted as well as one carried out the calculation of generalized desirability function for each administrative unit
of the Volga river basin. "Brainstorm”, taking into consideration indices and indicators of sustainable develop-
ment, showed similarities in the administrative units of the Volga river basin, which primarily reflects approxi-
mately the same socio-ecological-economic development, defined by a single policy and economic decisions.
Conclusion. The analysis revealed different management strategies of sustainable development of regions.
The first group (strategy A) includes the Republic of Tatarstan, and Chuvashia, Moscow and Samara regions,
which should pay special attention to investments in improving the "life quality" by stabilizing and reducing the
degree of anthropogenic load on the territory. The second group (strategy B): Astrakhan, Volgograd, Kirov, Tver
and Kostroma and Perm regions - it is advisable to do finance and investment of resources in public education,
increase the average lifetime, increase the incomes of the population. For the remaining areas optimally use a
mixed strategy A + B for sustainable development.

Keywords: sustainable development, indices and indicators of sustainable development, the Volga river basin,
development strategy, control actions.

For citation: Kostina N.V., Rozenberg G.S., Kudinova G.E., Rozenberg A.G., Pyrsheva M.V. “Brainstorm” of

sustainable development indexes and indicators (on the example of the Volga basin). South of Russia: ecology,
development. 2016, vol. 11, no. 2, pp. 32-41. (In Russian) DOI: 10.18470/1992-1098-2016-2-32-41

BBEJEHUE

VYcroiunsoe pazsutue (YP) mroboit Tep-
PUTOPHH BKJIIOYaeT B ce0s KOMIIPOMHCCHOE
COYETaHHE TPEX COCTAaBISIONIMX: COLMAIIBHBIN
Hporpecc, SKOHOMHYECKOE Pa3BUTHE M COXpa-
HeHue "KadecTBa" OKpy’)Karommien cpenbl. Takum
00pa3oM, KOMIUICKCHasI (MHTErpajibHas) OLCHKA
COILMO-IKOJIOT0-9KOHOMHYECKOI'0  COCTOSHHS
TEPPUTOPHH  TIO/IPa3yMEBACT HCIIONB30BAHUE
TaKUX HMHIWKATOPOB M HMHIECKCOB, Ha OCHOBE
KOTOPBIX MOXKHO CYAUTH O CTCIICHU YCTOI\/'I‘H/IBO—
CTH Pa3BUTHS PaCCMaTPHUBAEMOM TEPPUTOPHH.

WunukaTopaMu MOTYT CITy>KUTh, HaIlpHU-
Mep, IIOKa3aTelH, XapaKTepH3YIOIIHe COCTOs-
HHE 3/0pOBbs HacejeHus: oOmas 3a0omneBae-

MOCTb, CMEPTHOCTb, POXKJIa€MOCTb, MPOJIOIIKH-
TEJIBHOCTb JKU3HU U JAp. DTU MOKa3aTesln oTpa-
JKal0T KaK YpPOBEHb HSKOHOMMYECKOIO M COILM-
AIBHOTO PAa3BUTHA OOIECTBA, TAK U HKOJIOTHYC-
CKO€ OJIaroroyvre OKpYKaroIieH cpebl.
Co3ngaHue WHAECKCOB (MHTErpalbHBIX MO-
KazareJieil) - 3TO MOMNbITKA OTHOCUTEIBHO IMPO-
CTO M IPAaKTUYECKU LeJIEHAlpPaBIEHHO PacCUu-
TaTh U COM3MEPUTH CIOKHBIE OOBEKTHI WIH CH-
CTEMBI, COCTOSIIIME M3 HECOMOCTABUMBIX 3JIe-
MEHTOB. PacueTHbIe (OPMYIIBI HHIEKCOB HECYT,
KaK IpaBHIIO, CYOBEKTHBHBIN XapakTep u 0asu-
PYIOTCSl Ha KOCBEHHBIX COLMAIbHBIX, SKOJIOTH-
YECKUX M SKOHOMHUYECKUX "M3MEpEeHUsIX".
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COLMAIIbHO-39KOHOMUYECKUE ACMEKTbI KOHLIENLIAK YCTOMYMBOIO PA3BUTUA
B ASEPBAWIXXAHCKOW PECMYBJIUKE
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Pestome. Lenb. OnpegeneHne CounanbHO-3KOHOMUYECKUX aCMEKTOB KOHLEMUWW YCTOMYMBOTO PasBUTUS
AsepbaiimpxaHckon Pecnybnnku ¢ y4eToM 3KOHOMUYECKMX, MPUPOLAHBIX, SKOHOMUYECKNX, COLMArbHbIX M 3KOMO-
MMYECKMX BO3MOXHOCTEN CTPaHbl, 060CHOBAHME KOHLIENLMM YCTOMYNBOTO Pa3BUTUA NS YCTPaHEeHUs BonbLumx
PA3NUYNI, XapakTepHbIX ANs SKOHOMUYECKOrO PasBUTWSI PETMOHOB, YNPaBIEHNe 3KOHOMUYECKUM W coumanb-
HbIM pa3BuTMEM peroHoB. Memoduka. VICTOpUYeCKMil U CPaBHUTENbHBIA aHaNM3, CUCTEMHBIA NOAXO0A, aHa-
N3 CTATUCTMKO-MATEMATUYECKUX MaTepuanoB. Bbieodsl. OnpeaeneHbl NPeUMyLLecTBa KOHLENLMM YCToNu M-
BOro passuTtuA, nposeneH aHannd ANHAMUKW pas3BUTUA BeayLLUNX 0Tpacne17| PerMoHoB, M3y4eHbl Hanbonee
MepcnexkTUBHLIE OTPACIN PEMVIOHOB C SKOHOMMKO-reorpadiMyeckon TOUKM 3penus. 3akmroyeHue. OnpeaeneHo
COLMANbHO-3KOHOMUYECKME acNeKTbI KOHLIENLMN YCTONYMBOrO pa3seuTis AsepbangkaHckoi Pecnybnnku.
KnioyeBble cnoBa: yCTouMBOE pasBUTHe, COLMANBHO-OKOHOMMYECKME acmekTbl, CTpaTernsl, SkOHOMMYeckast
3hhEKTUBHOCTb, PECYPChI, HALMOHAMbHbIA [OXOA, rOCYdApCTBEHHas nporpamma, NPOoW3BOACTBO, MHMpa-
CTPYKTYpa, NPOMbILLIEHHOCTb, CENbCKOE XO3ANCTBO.

®opmat umtuposanus: Vimpann 3.T., Mycaesa M.P. CoumanbHO-3KOHOMWUYECKIE acmekTbl KOHLENLUM yCTom-
ynBoro pa3sutus B AsepbangxaHckon Pecnybnuke // HOr Poccun: akonorus, passutue. 2016. T.11, N2. C.42-
49. DOI: 10.18470/1992-1098-2016-2-42-49

SOCIO-ECONOMIC ASPECTS OF THE CONCEPT OF SUSTAINABLE DEVELOPMENT
IN AZERBAIJAN REPUBLIC

1Zaur T. Imrani*, 2Matanat R. Musayeva

Department of Economic and Political Geography of Institute of Geography
after academician H.A.Aliyev, Azerbaijan National Academy of Sciences,
Baku, Azerbaijan, zaur_imrani@mail.ru

2 Sub-department of Economic and Social Geography,

Faculty of Geography, Baku State University, Baku, Azerbaijan

Abstract. Aim. The aim is to determine the socio-economic aspects of sustainable development of the Repub-
lic of Azerbaijan taking into account economic, environmental, social and environmental opportunities of the
country; to find the rationale for the concept of sustainable development to eliminate major differences specific
to regional economic development, management of economic and social development of the regions. Methods.
Historical and comparative analysis, system approach, analysis of statistical and mathematical materials. Find-
ings. We identified the advantages of the concept of sustainable development; cunducted the analysis of the
dynamics of development of the leading industries in the region; studied the most promising sectors of the re-
gions from the economic and geographic point of view. Conclusion. We identified socio-economic aspects of
sustainable development of the Republic of Azerbaijan.

Keywords: sustainable development, socio-economic aspects, strategy, economic efficiency, resource, nation-
al income, state program, production, infrastructure, industry, agriculture.
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BBEJIEHUE

«YcTrolunuBO€e pa3BUTUE — ITO TAKOE pas-
BUTHE, KOTOPOE YIOBIECTBOPSIET MOTPEOHOCTH
HACTOSIIETO BPEMEHHU, HO HE CTaBUT MO/ yrPo3y
CcrocoOHOCTh OYAyIIMX TOKOJICHUH YIOBIETBO-
PATH CBOM COOCTBEHHBIC IOTpeOHOCTH [1].

[MonuTudeckue M IKOHOMHYECKHE IIPO-
IIECCHI, IPOUCXOJIAIINE B YCIOBHUAX TIi1o0ann3a-
UM, BBIHYIWIH CTPaHbBl MHpPA IIOATOTOBHUTH
JIOJITOCPOYHBIE CTpareruu pa3sutus. B 1992 r.
B T. Puo-ne-Xaneiipo no unurnmatuee OOH u
yuactuu 172 riaB rocyngapcTB Obla NPHHATA
KOHIIENIHUs ycToHunBoro passutus. [lpu mon-
TOTOBKE KOHUENIMU ObUTH YYTEHBI MPUPOIHBIE,
SKOHOMHYECKHE, COIHAIIbHBbIC, TEXHOJIOTHYEC-
CKHE M DKOJOTHYECKHE BO3MOXKHOCTH PETHO-
HOB, a TaKkke ObUIa MPOBEAEHA OLIEHKA PUCKOB,
KOTOPBIE MOTYT BOBHUKHYTh B OYyIIEM.

Opanako ObUTO OBl TIPEyBEITMYCHUEM CKa-
3aTh, YTO MUPOBAst OOIIECTBEHHOCTh HMEET yKe
HEKMM CIOKMBIIMMCS B3TJIS[ Ha CYUIHOCTb
YCTOWYHMBOTO pa3BUTHSA. He TOMBKO TEOpeTHKo-
MeTomONIoTHYeCcKass 0a3a, HO W TOHATHUHHO-
COJIepXKaTeNbHBIN anmapar HaxoAsTcs elle B
cTaguu opMupoBanus [2].

B memoM, ycToitunBoe pa3BUTHE SBISCT-
csl cOaaHCUPOBAaHHOW U AMHAMUYHOM MOJEIBIO

pasBUTHS, OMNpPEIENSIOmEeil  cTpaTernyeckue
HalpaBJIeHUS OXpaHbl OKpyXKarolled cpenpl,
YCTOHYMBON KOHOMUKH, YCTOHYMBOM IOJIUTH-
K ¥ T.J. MHOTHE CHEIUAINUCThl yCTONYHBBIM
Ha3bIBalOT TO pa3BUTHE, KOTOPOE HE MOABEPraeT
OIACHOCTU YAOBJIETBOPEHUE JIMYHBIX MOTPeO-
HocTel Oyamymux mokoienuil. Ilporpamma Pas-
Butus OOH BeIAETSET TP acmeKTa yCTOWINBO-
IO pa3BUTHUSA: 3KOHOMHUYECKHH POCT, COLMAIb-
HOE pa3BUTHE U HKOJOrUYecKasi 0€30MacHOCTb.

OKOHOMMUYECKAs CyThb yCTOMUUBOIO pas-
BUTHUS 3aKIIOYaeTcs B TOM, YTO OOLIMIA Kamu-
TaJl, IepeaBacMblil U3 MIOKOJICHUS B TIOKOJICHUE
HE JI0JDKEH YMCHBIIATHCS B XOJI€ 3TOTO MPOIec-
ca. YcTolunBoe 3KOHOMMYECKOE Pa3BUTHE Xa-
paKkTepusyercs TeM, 4To:

a) HEYKJIOHHO IOBBIIIACTCS 3KOHOMHYE-
ckast 3 HEKTUBHOCTh M POCT MPUOBLICH;

0) IpUPOTHBIC U IKOHOMHUUYECKHE Pecyp-
CBI HCIOJB3YIOTCS TaK, YTO CO BPEMCHEM BO3-
MO’KHOCTH U1 IIPOMBIIIJIEHHOTO IIPOM3BOICTBA
HE YMEHbILAIOTCS;

B) MOJTy4€HHasl MPUOBLIb UCTIONB3YETCS C
IENBIO TATBHEHIIIETO Pa3BUTHS PETHOHOB.

EJb U METOJ UCCJIEJOBAHMS

B Asep0aiixane, kak 1 B Jpyrux ObIB-
IIMX COFO3HBIX PecmyONIMKax, MOCiIe BOCCTAHOB-
JIEHUs HE3aBUCHUMOCTH, SKOHOMHKA CTaJIKMBa-
Jach C OINpeleNeHHbIMU TPYIOHOCTSMH. Bmecte
C TEM, LIEJIEBO€ M PAlMOHAIBHOE HCITOJIb30Ba-
HUE IPUPOAHOIO NOTEHIMAalla CTPaHbl 103BOJIU-
JIO YCKOPUTH Pa3BUTHE SKOHOMHUKHU B TOJIbl HE-
3aBUCUMOCTH. B A3zepOaiimxane ans mpoBese-
HUSI PErHOHAILHON TIOJIUTUKH C TEPPUTOPHUAITB-
HOM TOYKM 3peHHs ObUIM OIpe/esieHbl HallpaB-
JIEHUs JOJATOBPEMEHHOTO TPaHC(HOPMHUPOBAHUSI.
B Hactosmiee Bpemsi 3ddekTHBHOE HCIONB30-
BaHUE IPHUPOJHOrO IMOTEHIMala CTPaHbl U €€
PETHOHOB C IIENBI0 TOCTUKEHHUS YCTOWYHBOTO
COILIMAIBHO-9KOHOMHUYECKOTO Pa3BUTUS U TIO-

BBIIIEHNUS] HAI[MOHAJIBHBIX JOXOJOB SIBIISETCA
OYEHb AaKTyaJlbHbIM BompocoM. IloBblleHue
9KOHOMHYECKUX I10Ka3aTesied PerMoHOB U IMPO-
MBILUIEHHBIX 00JIacTel BO3MOXKHO IpU palyo-
HaJbHOM HCIOJB30BAHUN TPUPOIHBIX peEcyp-
COB.

B cooTBercTBUM C MOCTaBIEHHOH B HUC-
CJIEIOBAHUU 1IeJIbl0, OBUI TMPOBENEH CpPaBHU-
TETBHBIM aHaJN3 JSKOHOMHMYECKHX OTpacieu
Azep0Oaiimkana 3a ncropuyeckuii nepuoa. Ilo-
Jly4E€HHbIE MPU 3TOM JaHHBIE CHCTEMATHU3UPO-
BaHbl. Ha OCHOBE CTaTUCTHUYECKUX U MaTeMaTH-
YECKUX MAaTepHajioB BbIABJIECHBl COLUAJIBHO-
SKOHOMHMYECKHE ACHEKThl YCTOWYMBOIO pa3BU-
THUS.

HHOJIYYEHHBIE PE3YJIBTATbBI

OcHoBa (GopMHUPOBaHUS MOIXOJO0B B pe-
LICHUH HPOOJIEM TepPUTOPHAIBHBIX 0obOpa3oBa-
HUH JIOKUT B MOJIOXKUTEIBHBIX W3MCHCHUSIX,
obecriednBarOIUX CcOAJAaHCUPOBAHHYIO pealu-

3aIlMI0 9KOHOMHYECKOTO, 3KOJOTHYECKOTO M
COLIMAIIBHOTO aclEeKTOB B KOHTEKCTE YCTOHYHU-
BOTO pa3BUTUS TeppuTopuu. OcoOEHHO 3TO Ka-
CaeTcsl PErHOHAIBHBIX pedopM M MPOrpamm,
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HBIX 33J1a4 B PEIICHUH TPOOJIeM 110 MPOJOBOJIb-
CTBEHHOMY OOECIEUYCHHIO, TIPOBOISTCS HUXKE-
CIIEYIOIUE MEpPBI, KOTOPbIE MOXXHO CYHMTATh
COIMATLHO-3KOHOMUYECKIUMU acIeKTaMu
YCTOWYUBOTO Pa3BUTHSL:

- JTOCTHXKCHHUEC BI)ICOKOI71 HpOI/I3BOI[I/ITeJ'H:—
HOCTH B CEJILCKOM XO3SICTBE;

- WHTEHCU(UKAIMS CEIIbCKOXO035HCTBEH-
HOTO TPOMW3BOJCTBA M OclabJeHHe 3aBUCUMO-
CTH CTPaHbI OT UMIIOPTA MIPOAYKTOB ITUTAHUS;

- MOBBINIICHHAE CPE/ICTB, HANPABJICHHBIX B
arpapHbIii CEKTOp 3a CUYET IEeJIeco00pasHOTo

WCIIOJIb30BAHUS HMEIOIINXCSI PecypcoB U (u-
HAHCOBBIX BO3MOXHOCTEHH;

- co3/1aHue OJaroNPUSITHBIX YCIOBUHN TS
CHW)KEHHS M3 TOJa B I0Jl 3aBUCUMOCTH CTPaHbI
OT UMIIOPTA MPOAYKTOB MHUTAHHS W PELICHUS
poOIeMBbI TIPOIOBOIBLCTBEHHOM O€30MaCHOCTH;
- VIOBJIETBOPEHUE TIOTPEOHOCTH HaceJe-
Hus 710 80% B MOBCEAHEBHBIX MPOAYKTAX, MPO-
W3BOJMMBIC OTEYECTBEHHBIMHU MpPEIIpUHUMATE-
JISIMHU.

BBIBO/IbI

1. Tlpu pa3paboTke cTpaTeruu pas3BH-
THS. PETHOHOB HEOOXOJMMO OCHOBBIBATHCS Ha
KOHIIETILMIO YCTOMYMBOIO PAa3BUTHA, TaK Kak
MO/ 3TOW KOHLEMUMEH MOHUMAETCs JOCTHXKe-
HUE LeJel U 3a71a4, MOCTaBJICHHBIX AJI pa3BH-
THUS PETMOHOB B NIEPCIEKTUBE.

2. HpiHemHuid ypoBeHb NPOMBIILIEH-
HOCTH, SIBJISIIOLLEHCS BEAYILIEH OTpacibio KO-

HOMHKH, 3HAUYHUTEIBHO HHXE  MPHPOTHO-
SKOHOMHYECKHX BO3MOXKHOCTEH PErMOHOB. JTO
MPOTHBOPEUUT TPEOOBAHUAM IpoIlecca TEPPH-
TOPHAJILHOM OpraHu3aliK MPOU3BOJICTBA.

3. B AsepOaiimkaHe arpapHbIi CEKTOp
JIOJDKEH Pa3BUBAThCS Ha OCHOBE TOCYIapCTBEH-
HOTO PeryJMpPOBAaHUS U KOHLENINH YCTOWIHBO-
T'O Pa3BUTHSI.

BUBNUOrPAGUYECKMUIA CMIUCOK

1. MopkoBkmH [.E.  CounanbHo-3koHOMMYECKNE
acnekTbl YCTOWYMBOrO PasBUTUS 3KOHOMMKU TEPPUTO-
puin /I BeCTHMK MOCKOBCKOrO yHMBEpPCUTETA WMEHN
C.10.Butte. Cepua 1: SkoHomuka 1 ynpasneHue. 2014,
N1(7). C. 4-10.

2. YeppaHues B.A., PobuHcon B.B. CoBpemeHHble
KOHLIENUuM ycToiumBoro passutus // BectHuk Hosocu-
OUpCKUiA roCYAAPCTBEHHBIN YHUBEPCUTET SKOHOMUKM M
ynpaenenus. 2009. N2. C. 14-24.

3. BoccuHa A.E., KyctukoBa M.A. Okonornyeckue,
9KOHOMMYECKME U COLMAmNbHbIE acmekTbl (YHKLMOHM-
POBaHMS OTEYECTBEHHbIX rpafoobpasyiolmx npeanpy-
ATWA Kak (hakTop YCTONYMBOrO passuTiS Tepputopun //
Hayunbiit xypHan HAY UTMO. Cepusi «3koHOMUKa 1
akonoruyeckuit meHexmeHT». 2015, N1. C. 18-27.

4, Typbansagpe AA. XXI Bek  arpapHo-
MPOMBILLUMEHHbIA  KNacTepHblid  hakTop  YCTOMYMBOIO
pa3sutus. baky: Koonepauus, 2015, 216 c.

5. TocypapcTeeHHas lMporpamma AsepbaitmxaHckon
Pecnybnuku no pa3suTiI0 TOMAMBHO-3HEPreTUYECKOTO

komnnekca (2005-2015 rr.). baky: 3akoH, 14 deBpans
2005r.

6. A6b6acos [x.P. SkoHOMMueckas u coumanbHas
reorpacusi AsepbarimkaHckoi Pecnybnukn. baky: BrY,
1998, 124 c.

7.  A6gynnaes A.l. CtabunbHoe passutie B A3sep-
BaimpxaHe W coumanbHO-IKOMOrMYECKM-9KOHOMMYECKas
cuctema // Pornb aHTPONOreHHOro (haktopa B TpaHC-
hopMaLm COBPEMEHHBIX SKOreorpacpuyecknx yCroBuil
Asepbanmpxana. baky: Eepona, 2009, C. 600-606.

8.  Vwmpann 3.T. BnoxeHne MHBECTULMM B OTpacim
xo3sicTBa. eorpacms AsepbaiimpkaHckon Pecnybnu-
kn, Il TOM. DKOHOMMYECKas, coumarnbHas U nonuTude-
ckas reorpacpust. baky: Espona, 2015, C. 213-222.

9. KoHuenuus paseutus «AsepbangkaH — 2020:
B3rnsAg B Oyayweey. baky: 3akoH, 29 aekabps 2012.

10. TpowwuH A.C. MpogosonbCcTBEHHast 6e30MacHOCTb
— 0CHOBa 0becneyeHns HaumoHaneHol 6esonacHocTu //
BectHuk Huxeropopackoro yHueepcuteta um. H.W. fo-
Bayesckoro. Cepusi: AkoHoMMKa W uHaHChI. 2004, N2.
C. 252-254.

REFERENCE

1. Morkovkin D.E. Socio-economic aspects of sus-
tainable economic development of regions. Vestnik
Moskovskoqo universiteta imeni S.Yu.Vitte. Seriya 1:
Ekonomika i upravienie [Vestnik of Moscow Vitte Uni-
versity. Series 1: Economics and Management]. 2014,
no. 1(7), pp. 4-10. (In Russian)

2. Cherdantsev V.A., Robinson B.V. The modern
concepts of sustainable development. Vestnik Novosi-
birskiy qosudarstvenniy universitet ekonomiki | up-

ravneliya [Vestnik of Novosibirsk State University of
Economics and Management]. 2009, no. 2, pp. 14-24.
(In Russian)

3. Vossina AE., Kustikova M.A. Environmental,
economic and social aspects of the domestic backbone
enterprises’ functioning as a factor of sustainable de-
velopment at the territories. Naucniy jurnal NIU ITMO.
Seriya «Ekonomika i ekologicheskii menedzhment»
[Scientific Journal NRU ITMO. Series of "Economics

48



IO POCCHUK: 3KONOrus, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

OBGLLME BOMNPOCHI
GENERAL PROBLEMS

and Environmental Management’]. 2015, no. 1, pp. 18-
27. (In Russian)

4. Gurbanzade A.A. XXI vek: aqrarno-promishlenniy
klasterniy factor ustoycivoqo razvitiya [XXI century: the
agro-industrial cluster factor of sustainable develop-
ment]. Baku, Cooperation Publ., 2015, 216 p. (In Azer-
baijan)

5. Gosudarstvennaya Programma Azerbaydjanskoy
Respubliki po razvitiyu toplivno-energeticeskoqo kom-
pleksa (2005-2015 year.) [State Program of Azerbaijan
Republic on development of fuel and energy complex
(2005-2015)]. Baku, Law Publ., 14 February 2005. (In
Azerbaijan)

6. Abbasov J.R. Ekonomiceskaya | socialnaya geo-
grafiya Azerbaydjanskoy Respubliki [Economic and
social geography of Azerbaijan Republic]. Baku, BGU
Publ., 1998, 124 p. (In Azerbaijan)

7. Abdullayev A.G. Stabilnoe razvitie v Azerbaydjane
| socialno-ekologiceski-ekonomiceskaya sistema [Sta-
ble development in Azerbaijan and socioecological-
economic system]. Rol antropogennoqo faktora v trans-
formacii sovremennix ekogeograficeskix usloviy Azer-

CBEJEHWA OB ABTOPAX
MpuHaanexHoCTb K opraHn3auuu

3ayp T. UmpaHu* - kaHaupaT reorpadpuyeckux Hayk, [o-
LeHT OTAena SKOHOMWYECKOW W MONMUTUYECKON reorpacum
Asepbaimxana, MHctutyT Feorpadmm um. akag. .A.Anvesa

HauwoHanbHon Akagemun Hayk  AsepbaigxaHa,

+994(50)351-43-77, AZ1143, yn. . [xasupa 115, EaKy;

AsepbaiimpkaH, e-mail: zaur_imrani@mail.ru

MataHat P. MycaeBa — kaHauaat reorpaduyeckux Hayk,
kachedpa SKOHOMMYECKOM W coLManbHoW reorpadum, eo-
rpadpuyeckuin  hakynbTeT BakuHckoro [ocyaapcTBEHHOro

YhuBepcuteTa, baky, AsepbaimkaH.
Kputepuu aBTopcTBa

3ayp T. mpaHu npoaHan1avpoBarn aaHHbIe, Hanucan pyko-
MUCb M HeceT OTBETCTBEHHOCTb 3a Mnarsar. MataHat P.

MycaeBa cobpana matepuansi.
KoHdonukT uHTepecoB

ABTOpbI 3a9BNSI0T 06 OTCYTCTBUM KOH(NINKTA MHTEPECOB.

Moctynuna B pegakumio 22.01.2016
MpunsTa B nevatb 03.03.2016

baydjana [The role of human factor in the transfor-
mation of modern ecogeographical conditions in Azer-
baijan]. Baku, Europe Publ., 2009, pp. 600-606. (In
Azerbaijan)

8. Imran Z.T. Viojenie investicii v otrasli xozyaystva
[Investments in the sectors of the economy]. Geografiya
Azerbaydjanskoy Respubliki, Il tom. Ekonomiceskaya,
socialnaya | politiceskaya geografiya [Geography of
Azerbaijan Republic. Volume 2. Economic, social and
political geography]. Baku, Europe Publ., 2015, pp. 213-
222. (In Azerbaijan)

9. Koncespciya razvitiya "Azerbaydjan — 2020:
vzglyad v budushee" [Conception of Development of
"Azerbaijan-2020: A look into the future"]. Baku, Law
Publ., 29 December, 2012. (In Azerbaijan)

10. Troshin A.S. Food security is the basis of national
security. Vestnik Nijnegorodskogo universiteta imeni
N.I. Lobacevskoqo. Seriya: Ekonomika | finansi [Vestnik
of Lobachevsky State University of Nizhni Novgorod.
Series: Economics and Finance]. 2004, no. 2, pp. 252-
254. (In Russian)

AUTHOR INFORMATION
Affiliations
Zaur T. Imrani* — candidate of geographical scienc-
es, associate professor at the Department of Eco-
nomic and Political Geography of Azerbaijan. Insti-
tute of Geography after acad. H.A. Aliyev, Azerbaijan
National Academy of Sciences. Tel: +994(50)351-
43-77, AZ1143, H. Javid st. 115, Baku, Azerbaijan,
e-mail: zaur_imrani@mail.ru

Matanat R. Musayeva - candidate of geographical
sciences, sub-department of Economic and Social
Geography, Faculty of Geography, Baku State Uni-
versity, Baku, Azerbaijan.

Contribution
Zaur T. Imrani, analyzed the data, wrote the manu-
script and responsible for avoiding the plagiarism.
Matanat R. Musaeva collected material.
Conflict of interest
The authors declare no conflict of interest.

Received 22.01.2016
Accepted for publication 03.03.2016

49



lOr POCCUK: 3KONOrus, PA3BUTUE Tom 11 N2 2016 JKOJOrus XMBOTHbIX
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016 ECOLOGY OF ANIMALS

IKOJNOrma XmBOTHbIX

Akonorus xuBoTHbIX/ Ecology of animals
OpuruHanbHas ctatba / Original article
YOK 598.2 - 578.4

DOI: 10.18470/1992-1098-2016-2-50-58

O POJIN AUKKX NTULL B COXPAHEHWUU U PACMPOCTPAHEHUKU NTUYBEIO
NAPAMUKCOBUPYCA CEPOTUMA 1 (BUPYC BOJIE3HU HbIOKACTIA) HA TEPPUTOPUN
CUBUPU U OANBHEITO BOCTOKA, POCCUA

1AnekcaHdpa B. InyuwieHko*, 2Kcenus C. FOpyeHko, 3AnekcaHdp K. FOpnos,

4Oputi I'. Pwkos, 8’Muxaun 0. LljenkaHos, SAnekcaHop M. LLiecmonanos
Tnabopamopusi 3KkchepuMeHmarnbHo20 MOOEUPOBaHUS U hamoaeHe3a UHMEKUUOHHbIX 3abonesaHull,
HayuHo-uccrnedogamesnbekuli UHCMUMym 3KcnepumMeHmarnsHol u

KnuHu4eckol meduyuHbl, Hogocubupck, Poccusi, rimmaaltai@rambler.ru
2r1abopamopusi CMPyKMYPHbIX OCHO8 Namo2eHe3a CoyuanbHO 3HaqyuMbIX 3abonesaHul,
HayuqHo-uccriedogamenbckuli UHCmumym aKkcnepumeHmanbHol u

KruHuyeckol meduyuHbi, Hosocubupck, Poccus

S2pynna akonoauu nmuy, MHcmumym Cucmemamuku U 3K002UU XUBOMHbIX
Cubupckoe omdenerue PAH, Hosocubupck, Poccus

4nabopamopusi bonesHel nmuy, VIHcmumym akchepumMermarnbHoU eemepuHapuu
Cubupu u [JansHezo Bocmoka, Hosocubupck, Poccust

5Hosocubupckuli HayuoHanbHbIl uccnedogamensCckuli 20Cy0apCmeeHHbIl
YHueepcumem, Hogocubupck, Poccus

Skacpedpa cospemeHHbIX Memodos OuagHOCMUKU U MEAUUUHCKUX meXHomo2ul,
LanbHesocmoynbili hedeparnbHbill yHUsepcumem, Brnadusocmok, Poccusi
"buonozo-noysenHbiti uHcmumym [JBO PAH, Bnadusocmok, Poccusi

Pestome. Ljesib. N3yunth akonornyeckoe pasHoobpasne aukux nTuy Ha Tepputopun Cubnpu u JansHero Bo-
CTOKa, SBNSIOLLMXCS NepeHoCHMKamMm BUpYyca BonesHu Hbtokacna, KOTOpbIi OTHOCUTCA K MOTEHUMAnbHO onac-
HbiM BO30yauTensm 3abonesaHust Ans nTuuesBoacTBa. Memodsl. Buonoruyeckuit Matepuan B Buge Kno-
aKasnbHbIX CMbIBOB ¥ (hparMeHTOB KULIEYHMKA OT AMKMX MUIpupytoLmx ntuy Gein cobpax B nepuog 2008-2014
rr. Bupyc bbin HapaboTaH B annaHTOMCHOM NOMOCTY Pa3BUBAIOLLMXCS KyPUHBIX 3MOpUOHOB. Hanuune Bupyca
ONpenensny B peakuun remarrnoTHaumm, a nepBuyHy0 uaeHTdukaumio Bupyca 6onesHn Hetokacna nog-
tBepxaanu metogom OT-MLP. MatoreHHOCTb NonyyYeHHbIX M3onsToB Obina onpeaeneHa B Tectax ICPI u MDT.
Pe3ynbmamai. bbino cobpaHo n uccnenosaHo 4443 npob, NoMyYeHHbIX OT AUKUX MUrpUpYytoLmMX ntuy, 11 oT-
psgoB. Bupyc Bonesnn Hotokacna BbisiBreH y 40 nTuy, 13 yeTbipex oTpsagoB. OCHOBHYIO pofib B LMPKYNALMM
BEH Ha Tepputopun Cubupn n aansHero BocToka urpaioT npegcrasuteny cemenctaa YTunblx (Anatidae) oT-
pspa lNyceobpasHbix (Anseriformes), a UMEHHO BMAbl — YMPOK-CBUCTYHOK (Anas crecca), YMpOK-TPECKYHOK
(Anas querquedula), kpsikea (Anas platyrhynchos) v wupokoHocka (Anas clypeata). Bce nsonatel BBH anato-
reHbl 3a UCKIMIOYEHEM ABYX 3aA€MNOHMPOBAHHBIX LITAMMOB. 3ak/IroyeHue. [lnkue MurpupytoLme NTuLsl oTps-
noB 'yceobpasHble (Anseriformes) n PxankoobpasHble (Charadriiformes) sBnsiotcs Hocutensamu Bupyca 6o-
nesHu Hetokacna 1 MoryT 3aHeCTW naToreHHble BapuaHTbl BUpyca Ha TeppuTtoputo Poccuu.

KntoueBble cnoBa: Bupyc 6onesHn Hotokacna, ankue ntuubl, MOB — MexayHapoaHoe anu3ooTnyeckoe 6topo,
naToreHHOCTb, pacnpocTpaHeHue, HabmoaeHme.
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Lectonanos AM. O ponu Aukux NTUL B COXPaHEHWW W PaCMpOCTPaHEHUM NTUYLEro napamuKCoBMpYCa
cepotuna 1 (Bupyc 6onesHn Hotokacna) Ha Tepputopumn Cubupn n JansHero BocToka, Pocews // HOr Poceuu:
akonorus, passutie. 2016. T.11, N2. C.50-58. DOI: 10.18470/1992-1098-2016-2-50-58
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THE ROLE OF WILD BIRDS IN PRESERVATION AND PREVALENCE OF AVIAN PARAMYXOVIRUS
SEROTYPE 1 (NEWCASTLE DISEASE VIRUSES) IN SIBERIA AND THE FAR EAST, RUSSIA

1Alexandra V. Glushchenko®, 2Kseniya S. Yurchenko, 3Alexander K. Yurlov,

4Yurii G. Yushkov, $’Mikhail Yu. Shchelkanov, :SAlexander M. Shestopalov
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Research Institute of Experimental and Clinical Medicine, Novosibirsk, Russia

3Research group of bird ecology Institute of systematic and ecology of
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SNovosibirsk state University, Novosibirsk, Russia

6Department of modern methods of diagnostics and medical technology,

Far Eastern Federal University, Vladivostok, Russia

"Institute of Biology and Soil Science FEB RAS, Vladivostok, Russia

Abstract. The aim is to evaluate ecological diversity of wild birds in Siberia and the Russian Far East, which
are carriers of Newcastle disease virus that belongs to potentially dangerous pathogen for poultry. Methods.
Biological materials (cloacal swabs and intestinal fragments) of wild migratory birds were collected in 2008-
2014. The viral isolates were propagated in the allantoic cavity of developing chicken embryos. The presence of
virus was determined in hemagglutination tests and primary identification of Newcastle disease virus was con-
firmed by RT-PCR. Pathogenicity of the obtained isolates was determined in tests ICPl and MDT. Results.
4443 samples were obtained from wild migratory birds of 11 avian orders and were investigated. Newcastle
disease virus was detected in 40 birds from 4 orders. The Duck family (Anatidae) of the Waterfowl order (An-
seriformes) plays the leading role in the circulation of Newcastle disease virus in Siberia and the Far East.The
main species among them - a teal (Anas crecca), a garganey (Anas querquedula), a mallard (Anas platyrhyn-
chos) and a shoveler (Anas clypeata). All studied isolatesof Newcastle disease virus are apatogenic except for
two deponated strains. Main conclusions. Wild migratory birds from orders Anseriformes and Charadriiformes
are capable of carrying Newcastle diseasevirus and could transfer pathogenic variants of this virus to the Rus-
sian territory.

Keywords: Newcastle disease virus, wild birds, OIE - World Organisation for Animal Health, pathogenicity,
prevalence, surveillance.

For citation: Glushchenko A.V., Yurchenko K.S., Yurlov A.K., Yushkov Yu.G., Shchelkanov M.Yu., Shestopal-
ov A.M. The role of wild birds in preservation and prevalence of avian paramyxovirus serotype 1 (Newcastle
disease viruses) in Siberia and the Far East, Russia. South of Russia: ecology, development. 2016, vol. 11, no.
2, pp. 50-58. (In Russian) DOI: 10.18470/1992-1098-2016-2-50-58

BBEJEHHUE

bonesns Hriokacna (BH) mpexncrasnsier
IIMPOKO PACIPOCTPAHEHHOE IO BCEMY MUPY
BUpycHOe 3aboneBanue nruil. s psma cTpan
00JIe3Hb CUMTAeTCAd HHAEMHUYECKOH M HMeeT
CEpbe3HOe SKOHOMHYECKOe 3HaueHue. Bo30y-
IUTeNeM 3a00JIeBaHUS SIBISIFOTCSI BUPYJICHTHBIE
LITaMMbl OTHUYBETO MAapPaMUKCOBUpPYCa NEPBOTO
ceporuna ([ITIMB-1), u3BecTHBIE TaKXKe IO
Ha3zBaHueM Bupyc Ooneznu Hrrokacna (BBH).
Bupyc npuHaiiexxutr Kk ceMeicTBy napaMUKCO-
BUpycoB (Paramyxoviridae), pony Avulavirus
[1]. EcrectBennniM pesepByapom BBH sBisroT-
Csl AMKME NTHULBI-BUPYC BBIIENEH OT ITHILl BCEX

BO3PACTHBIX KaTeropui cpeau dosiee 240 BUIOB
u3 27 orpsnoB [2]. BBH cuurtaercst ycinoBHO
MaTOTE€HHBIM ISl YeJI0BeKa — WH(PEKINI MOXKET
MOPA3HTh YEIOBEKA Yepe3 CIUZUCTYIO 000I0UKY
rflaza U MPOTEKaeT C MpHU3HAKaMH MPOCTYAbI,
BBI3BIBAS JIETKYIO OPMY JIMXOpAIKH [3].

CBoe HazBanme Oone3Hp Hprokacna mo-
nyyuna B 1927 roay mocine nepBoil 3aperucTpu-
poBaHHO# B EBpome Bcmbeimku 0oJe3HH B
okpecTHOCTAX ropoaa Hrerokacn-anoH-TaitH B
Anrnuu [4]. CornacHo MONOXEHUSAM KOJeKca
3/10pOBbsI HA3€MHBIX KUBOTHBIX IO/ PEAKIINEH
MexayHapogHoro  OmH300THYecKOTO  bropo
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¢opMm Bupyca 6omne3nn Hbrokacia Ha TeppuTO-
puto Asuarckoil wactu Poccuu Bo Bpems ce-
30HHBIX MUTpanuii (0OCeHb, BECHa). AHAIN3 MU-
TPAllMOHHBIX TYyTEH WCCIEIOBaHHBIX BHUIOB
NTHII IOKa3aJl, YTO B OCHOBHOM OHH TPUJICTAIOT
¢ teppuropun Kwutas, Uaguu u crpan IOro-
BocrtouHoi A3uu, a Takxke banxnero Boctoka,
3anmanHoit EBporel u Adgpuxku [14, 15]. Ilo nas-
HBIM MEXIyHapOJHOTO 3MHU300THYECKOTO Of0-
PO, TOJBKO 32 MOCIEIHHE 5 JEeT HaOIIoAaINCh
ciyvan Oone3Hu Hprokacia y JgoMallHuX MTHI]
Oosee yem B 25 ctpanax mupa [16].

Y4urteiBas BBICOKYIO IUIOTHOCTH JOMAll-
HUX NTHUL B 3TUX CTPaHaX U BO3MOXKHOCTb KOH-
TaKkTa MEX]y AUKUMH W JJOMAlIHUMHU NTHIIAMH
CYILLECTBYET BBICOKAsl BEPOSITHOCTh 3aHOCA JaH-

HOro maroreHa Ha Tepputoputo Poccum. Ha
CEroJHSAIIHUM JIeHb pOJib OUKHUX NTHI[ B pac-
pocTpaHeHnn Bupyca 6onesnn Hprokacia He-
JIOCTATOYHO H3ydeHa, U MBI CUHUTAEM, YTO OHA
CephE3HO HEJOOICHEHA.

Ecnu mis 3amuTel OT BuUpyca OOJIEe3HH
Herokacna B KpyIHBIX NTHIIEBOAYECKUX XO3SH-
CTBax I/ICHOJ'H)?)yI-OT HpOTI/IBOBI/IpyCHI)Ie BAaKIMHBI
(B1, LaSota, V4, V4-HR) u npoBoastcs HeoO-
XOIMMBbIE MPOTHBOAN300THIECKUE MEPOIPHSI-
THUA, TO AOMAIIHUEC IITHUIBI, KOTOpLIe coz[epxcaT—
cs B HEOOJBINNX XO3MCTBAX W JTUYHBIX IOIBO-
PBSIX, OCTAIOTCS HE3AMUIICHHBIMH W MOTYT
SIBUTBCS KICTOUHHKOM PACIIPOCTPAHEHHS TaHHO-
r'0 IaToreHa.

3AKIIOYEHUE

Takum 00pa3oM, HaMH ITOKa3aHO, YTO
IUKHEe  NOTUIB  OTpsimoB  ['yceoOpasHbie
(Anseriformes) u P>xankoo0OpasHbie

(Charadriiformes) sSBISIOTCS HOCHUTEISIMU BH-
pyca Gonesun Hbrokacia ¥ MOTYT 3aHECTH Ia-
TOTCHHBIC BAPUAHTHI ATOTO BHPYCa HA TECPPUTO-

BnarogapHocTu: 1. ABTOpbI BbipaxatoT Gnaropap-
HOCTb COTPYAHMKaM VHCTUTYTa aKCrepUMeHTansLHoOM
BeTepuHapum Cubupwn u [JansHero Boctoka Mopogo-
By B.C., WUtacs 10.B., Jleonosy C.B., Tonctbix H.A.
3a COBMECTHY0 paboTy.

2. Pabota BbinonHeHa npu noaaepxke MuHuctep-
ctBa 06pa3oBaHus u Haykn PO B pamkax deaepans-
HOM Lieneson nporpammbl (npoekt  #
RFMEFI61315X0045).

puto Poccuu. Jlanublii (akT ykaspiBaeT Ha
HEOOXOJUMOCTh  MPOBEJCHUS  MOHHTOPHHIA
Bupyca Oosie3Hn Hplokacia y AMKHX OTHI[ H
ydeTa MOoJTydeHHOH HH(OPMAINH MPH TIIaHHPO-
BaHUU U NPOBEJECHUH NMPOTUBONU300THUECKHUX
MEPONPUATHUI.
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PACNPOCTPAHEHME U 9KONOIMYECKASA XAPAKTEPUCTUKA UKCOLOBbIX KNELIEA POOA
HYALOMMA B 3KOCUCTEMAX CTABPOIOJIbCKOIrO KPAA
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Pestome. Lenb: BbisBNEHWe OCODEHHOCTEN COBPEMEHHOTO PAcMpOCTPAHEHWS, pacnpefenieHnsl, Ce30HHOM
aKTMBHOCTU MKCOAOBLIX kneLelt poga Hyalomma Ha Tepputopun CtaBpononbckoro kpasi. Memodsi. V3yyexune
pacnpocTpaHeHus MKCOLOBbIX Knelleit poga Hyalomma npoBogunu BO BCEX aAMMHWUCTPATMBHBIX panioHax
Craspononsckoro kpast B 2000-2015 rr. Coop MKCOmOBbIX Knelien B MpUpoaHbIX GuoTonax, Ha AOMALLHMX,
OMKUX MMEKOMUTAOLMX, U MTMUAX NPOBOAMAM Mo o6LienpuHATbIM MeToaukam. Pesynbmambl. Hyalomma
marginatum SBNSETCA ABYXXO3AMHHbIM Knewjom. AKTMBM3auMs umaro H. marginatum B kpae Habniogaercs
paHHel BeCHOW, B TPETbEN Aekafe MapTa - Havare anpens, NosBMeHne NIMYMHOK — B Hayane uions, Humg — B
TpeTbe aekage nons. OcobeHHOCTbI0 Bronoruyeckoro passuTus H. scupense SIBNSETCS akTUBU3aLMS UMaro
B XOMOAHOE BpeMs roga (3UMOR); pas3BuTie MAET TOMbKO N0 OAHOXO3MHHOMY LK. MK YUCIEHHOCT UMaro
Ha KpYyMHOM poratoM CKOTE MPUXOAWTCSA Ha NocnegHue yncna sHeaps-ceBpanb. 3akimroyeHue. Mkcogosble
knewwm poga Hyalomma Ha Tepputopun CTaBpononbCKOro kpasi pacnpeaeneHsl Mo3anyHo, ¢ JOMUHUPOBAHK-
€M HEKOTOpbIX BUOB B 3aBUCMMOCTU OT NOrOAHO-KNMMATUYECKUX U NaHaLadTHO-reorpaduyeckux 0cobeHHo-
CTen TeX TEPPUTOPUIA, KOTOPbIE OHW HacenstoT. [oMUHMPYOWMMK Bugamu sBnawTcs H. marginatum n H.
scupense, a Knelm suga H. anatolicum BCTpeYatoTCs 3NM30LMHECKN HA BOCTOKE Kpasi.

KnioyeBble cnoBa: MKCOOOBbIE Knewu, pog Hyalomma, pacnpocTpaHeHue, abnoTuyeckue daktopbl, CTaBpo-
NONbCKUI Kpan, naHgwadTHo-reorpagmyeckme 0cobeHHOCTH
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3 Territorial department of the Shpakovsky district of the Federal Service for Surveillance on
Consumer Rights Protection and Human Wellbeing, Stavropol region, Stavropol, Russia

Abstract. Aim. To determine the characteristics of the modern dissemination, distribution and seasonal activity
of Hyalomma ixodid ticks in the Stavropol region. Methods. The study of the spread of Ixodes Hyalomma ticks
was conducted in all administrative districts of the Stavropol Territory in the period of 2000-2015. Collection of
ixodid ticks in natural habitats, home to wild mammals and birds, was carried out according to conventional
techniques. Results. Hyalomma marginatum is a two-host tick. In the region, H. marginatum of an adult stage
becomes active in early spring (late March - early April); appearance of the larvae is observed in early July; the
nymphs in the third decade of July. The peculiarity of biological development of H. scupense is the activation of
adult species in the cold season (winter); development is only of one-host cycle. The peak number of ticks of an
adult stage in cattle falls on the last days of January and February. Conclusion. Hyalomma ixodid ticks in the
Stavropol region are distributed mosaicly, with the dominance of some species depending on climatic and land-
scape-geographical features of the territories they inhabit. The dominant species are H. marginatum and H.
scupense, but H. anatolicum tick species occur sporadically in the east region.

Keywords: ixodid ticks, Hyalomma genus, distribution, abiotic factors, Stavropol Region, landscape and geo-
graphical features

For citation: Trukhachev V.I., Tokhov Yu.M., Lutsuk S.N., Dylev A.A., Tolokonnikov V.P., Dyachenko Yu.V.
Distribution and ecological characteristics of Hyalomma ixodid ticks in the ecosystems of the Stavropol region.
South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 59-69. (In Russian) DOI: 10.18470/1992-1098-
2016-2-59-69

BBEJIEHUE

HecmoTpst Ha TO, 4TO POJIE MKCOIOBBIX
KJISHIeH B AKOCUCTEMaX He3HAUYHTENbHA (OHH HE
SABJIIIOTCA NUIICBBIMHW KOMIIOHCHTAMU 1A ,ley-
TUX JKMBOTHBIX, HE SBJISIOTCS OIBLINTEISIMU
pacTeHui, He SABJISIOTCS CEPbEe3HBIM (DAKTOpPOM
perJISIHI/II/I YUCJICHHOCTU MIICKOIIUTAIOIIUX U
NTHI), JaHHas TPYyNa WICHUCTOHOTHX HMEET
OTPOMHOE 3IMUACMHOJIOTHYECKOE U 3MU300TH-
yeckoe 3HadeHue. [lo maHHBIM psga aBTOPOB,
[1-5], ocobast poJib MPUHAUISKHUT KIIeaM poJia
Hyalomma, ABISIOINAXCS OJHUM W3 OCHOBHBIX
BEKTOPOB COXpaHEHHUs U nepeaaun Bupyca Kon-

B pesynbraTe KIMMaTHYECKMX H3MEHe-
HUM, 0] BAMSHUEM PSAa aHTPOIIOTEHHBIX (hak-
TOPOB MPOUCXOOAT USMCHEHUS SNIUACMUOJIOT U
UH(EKIMi, MepelaronIuxcsi YeI0BEeKy HKCOHO-
BBIMU KJIEHIAMU. DTO ONpEAENsIeTcs, B YaCTHO-
CTH, paclIUpeHHeM apeasa OOUTaHMs IEepPEeHOC-
YHMKOB, yBEINYECHHEM HX YHCICHHOCTH. JlaHHBIE
(haKThl ¥ ONpeNeNIIN Hedb HAIIUX HCCIIe0Ba-
HUI: oIpesiesieHne 0COOEHHOCTE COBpEeMEHHO-
TO PacIpOCTPAaHEHUs, paclpeeNieH s, mapasu-
TO-XO3IMHHBIX OTHOIICHHH, CE30HHOW aKTHBHO-
CTH MKCOMOBBIX Kiemeil pona Hyalomma Ha

ro-KpbIMCKOM  reMopparu4eckoil JIMXOpagKu  TEpPUTOPHUU CraBpOIOJBCKOro Kpasl.
(KKTJI) B TepputopHanibHBIX mpejenax Poc-
culickoit @enepanuu.

MATEPHUAJI U METO/JIUKA

Nzydenue pacrnpocTpaHeHHs] UKCOIOBBIX
knemel poga Hyalomma mpoBOAMIN BO BCEX
aIMUHUCTPATUBHBIX paiioHax CTaBpOIOIBCKO-
ro kpast B 2000-2015 rr. CO0p MKCOMOBBIX Kiie-
el B MPUPOAHBIX OWMOTOMAX, HA JTOMAITHHX,
JUKAX MJIEKOTMHUTAIONINX, ¥ NTHIaX MPOBOIUIH
1o OOIICTIPHHATHIM MeToauKaM [5-7]. BunoBoit
COCTaB KJICIIeH OMpEeENsid, MOJIb3YsCh MOCO-
OoueM moja oOmieit penakiuel akanemuka E.H.
ITaBoBckoro u mocoouem Ilomepannesa b.U.
[8, 9]. Mmsa anamuza 3KOJIOro-(hayHHCTUUECKHX
JIAHHBIX TIONIB30BAIMCH TIOKA3aTEeIISIMH, TIPEIIO-
skenupiMu B.H. BeknemuiesiMm [2]. B o6miem

Ha HaJM4Me WKCOIOBBIX KJICLIECH MOABEPTHYTO
ocMoTpy 174157 Ouonorndeckux oOBEKTOB, W3
HUX: KPYyITHOTO poraroro ckora — 131839, men-
Koro poratoro ckora — 24146, momaneit — 584,
MEJIKMX MBIIIEBUAHBIX I'PbI3yHOB — 8995, mio-
TOSIAHBIX KUBOTHEIX — 814, itum — 520, 3aiineB
— 32, exeit - 22, a Takxe 7205 genoBek, oOpa-
LIaBIIUXCA B JieueOHbIE YUPEXKISHHS PETHOHA
0 TIOBOJy HAlaJeHHus Ha HUX UKCOJOBBIX Kile-
mieid. OnpejeneHa BUIOBas MNPHHAICKHOCTh
88524 sx3eMIIISIPOB KIIEHIEH Ha pa3HbIX CTa/IH-
X pa3BUTHA (MMaro, JWYMHKA U HUMQBI).
IIpotineno 1025,5 ¢naro/km, 3atpaueHo 2051
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Puc.5. 3aBucumocthb uHaexca oouaus H. marginatum (Ha KPynHOM PoraTom cKoTe)
OT CYyMMBI OCQ/IKOB B MOJIYIIYCTHIHHOM JaHImagTe
Fig. 5. The dependence of the abundance of H. marginatum (in cattle) on the
amount of rainfall in the semi-arid landscape

ITpu aHanm3e MOMYYCHHBIX TAHHBIX MBI
YCTaHOBMIIM, 4TO MMaro H. marginatum Hadu-
HaeT TMapasuTUpOBaTh Ha IPOKOPMHUTEIAX
(KpyHHBIH POTATHIil CKOT) IIPU CPEAHEMECIIHON
Temneparype, cocrasistouiei + 10,5°C u cpen-
HEMECSIYHONH CyMMe 0caakoB B 47 MM, IIpH J0-

CTHKEHUH JoaroTel AHs 13,3 yacos. [luk mapa-
3UTHPOBAHUS KJIEIIA 3TOTO BHJA HA KPYIMTHOM
poraToM CKOTE OB OTMEUYEH IpH CpeaHeMe-
csyHOM Temmepatype + 16,9°C, nonrore nHs
14,7 wacoB m cymme ocankoB 34,7 MM.

3AKJIIOYEHUE

Takum 00pa3oM, COTJIACHO HAIINM HC-
CIICJIOBAaHMUH,  WMKCOIOBBIC  KICIM  poja
Hyalomma wna Ttepputopun CTaBpONOIBCKOTO
Kpasi pacHpeeNsIoTCs] MO3anIHO, C TOMHUHUPO-
BaHHEM HEKOTOPHIX BHUJIOB B 3aBHCHUMOCTH OT
INOTOAHO-KIIMMAaTUYCCKUX YCJ'IOBI/Iﬁ n JIaHO-
madTHO-reorpadUuIeckux OCOOCHHOCTEH Tex
TEPPUTOPHIA, KOTOPEIE OHH 3aCEISIOT. JJoMUHM-
PYIOIUME BHJAMH SBISIIOTCS H. marginatum n
H. scupense, a kmemm Buma H. anatolicum

BCTPEYAIOTCS 3MU30AMYECKH Ha BOCTOKE Kpas.
Mpbl MOXXeM OOBSICHUTh UX MUTpAIMeld Ha Mpo-
KOPMHUTENIAX M3 COCEICTBYIOIIUX TEPPUTOPUH,
IZe KJIEMM 3TOro BUAA HUMEIOT IIMPOKOE pac-
npoctpanenue (Pecnybnuka Jlarecran). Jdns H.
anatolicum BOCTOYHBIC PAOHBI Kpasl SIBIISIOTCS
30HOM 3aHOCa (BBIHOCA) H, TI0 HAIlIeMy MHEHHIO,
npu OJaronpusATHBIX YCIOBHUAX, BO3MOXKHO, MX
3aKperieHne ¢ MOCIEAYIOIUM PACCEICHUEM TI0
TEPPUTOPHUU pervoHa.
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AHAITI3 COCTOSAHNA 3AMACOB U NPOMbICNA BUONOIMYECKMX
PECYPCOB 3AMAAHOM YACTU CPEQHEIO KACMNWA U NEPCNEKTUBDI
NUCNOJIb30BAHUA UX PECYPCHOIO MOTEHLMANA

1Axma C. A6dycamadoe, 2CakuHam A. 'yceliHoea* 3/leiina A. JydypxaHoea
1[JlazecmaHckull ghunuan pedeparnbHo20 20cydapcmeeHH020 600KemH020
Hay4Ho20 y4pexdeHus «Kacnulickull Hay4Ho-ucciedogamesnbCKuli

uHcmumym pbI6Ho20 xo3sticmea», Maxaykana, Poccus

2kachedpa be3onacHOCMU XU3HeAesmMeTbHOCMU

Lazecmarckuli 2ocydapcmeeHHb Il yHugepcumenm,

Maxaukana, Poccus, guseinova.sakinat@yandex.ru

3kahedpa knemoyHol buoozuu, Mopghoaoauu U MUkpobuomoauu,

YeyveHckuli eocydapcmeeHHbiti yHugepcumem, [posHbiti, Poccus

Pestome. Ljenb. [laThb OLEHKY 3anacoB W NPOMbICA BOAHBIX B1ONOMMYeckmx pecypcoB 3anagHon vactu Cpeg-
Hero Kacnusi u nepcnekTvBbl UCMOMb30BaHWUS X pecypCHOro noteHuuana. Memodsl. Ha ocHoBe aHanusa nu-
TEPaTYPHbIX UCTOYHMKOB M COBCTBEHHBIX JaHHbIX O 3anacax W NpoMbICIe BOAHbIX BYOMOTMYECKNX pPecypcoB
3anagHoi yactu CpegHero Kacnus oBeyxaatoTcs BO3MOXKHbIE MPUYMHBI BO3HUKAIOLLMX KOMOTUYECKMX, XO351-
CTBEHHbIX W Apyrux npobnem B UCMONb30BaHUK BUONOruyecknx pecypcos. Pe3ynbmamsl. [NaBHbIMU Hera-
TMBHbIMM (hakTOpamu SBNAKTCA MaclTabHoe GpakOHLEPCTBO, MOBMEKLIEE KATACTPO(MYECKOE COKpalLeHue
3anacoB OCETPOBbIX M APYTMX LieHHbIX BUAOB pbl6 Kacnus, CTUXMIAHOE NPOHUKHOBEHWE YyKEePOLHbIX OpraHns-
MOB (rpebHeBMK MHEMMOMNCHC), NepernoB HEKOTOPbLIX BUAOB pbib. MoTeHLManbHy0 onacHOCTb npeacTaBnseT
passepHyBLUeecs Ha Kacnuu, MaciutabHoe 0CBOeHME HepTerasoBblX MECTOPOXKOEHUIA, YTO MOXKET NPUBECTM K
ele Oonee xyawen cuTyaummn 4ns Bronornyeckux pecypcos Mopsi. Beigodbl. B Lensix coxpaHeHus 6uonoru-
4eCKMX PECYpPCoB MOpst HEOBXOANMO CO3AaTh YCIOBMS YCTOMYMBO PaCTYLLEro NPOU3BOACTBA PbibONPOMBICTO-
BbIX M pblbonepepabaTbiBaloLLx NpeanpusTid oTpaciy, obecneymBalowWwmX YAOBNETBOPEHUE MOCTOSHHOMO
cnpoca Ha pbiBHy0 MPOAYKUMIO U POCT AoxogHoN Basbl BlomkeTa M 6narococTosHns HaceneHns Poccuiickon
depepavmm.

KnioueBble cnosa: 3anagHas Yactb CpegHero u CesepHoro Kacnus, Guonornyeckie pecypesl, 3anackl pbib,
npombicen pbib, pa3suTie pbiGONOBCTBA.

®opmat umtuposanua: Abaycamagos A.C., lN'yceiHosa C.A., [lynypxaHosa J1.A. AHanu3 cocTosiHUS 3anacoB
1 npombicna Guonormyeckux pecypcos 3anagHoit Yactn CpegHero Kacnns u nepcnekTvBbl UCIONb30BaHNS UX
pecypcHoro noteHumana // KOr Poccuu: akonorusi, passutue. 2016. T.11, N2. C.70-83. DOI: 10.18470/1992-
1098-2016-2-70-83

CURRENT STATE OF FISHERIES AND ASSESSMENT OF FISH STOCKS IN THE WESTERN MIDDLE
OF THE CASPIAN SEA. PROSPECTS FOR THE USE OF THE FISH RESOURCES

1Akhma S. Abdusamadov, 2Sakinat A. Guseinova*, 3Leila A. Dudurkhanova
Dagestan branch of federal state budgetary scientific institution

"Caspian Research Institute of Fisheries", Makhachkala, Russia

2Department of life safety, Dagestan State University,

Makhachkala, Russia, guseinova.sakinat@yandex.ru

3Department of cell biology, morphology and microbiology,

Chechen State University, Grozny, Russia

Abstract. Aim. To aim is to assess stocks and the fisheries of aquatic biological resources in the western part
of the middle Caspian Sea and perspectives for the use of their resource potential. Methods. On the basis of
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the literature sources and our own data on the fish inventory in the western part of the Middle Caspian, we dis-
cuss possible reasons for emerging environmental, economic and other problems in the use of biological re-
sources. Results. The main negative factors are the large-scale poaching, resulting in a catastrophic reduction
in stocks of sturgeon and other valuable fish species of the Caspian Sea, a natural penetration of alien organ-
isms (Mnemiopsis) and overfishing of some species. The potential danger is large-scale development of oil and
gas fields in the Caspian Sea, which can lead to even worse situation for the biological resources of the sea.
Conclusions. In order to preserve the biological resources of the sea it is necessary to create conditions for
steadily developing fishing and fish processing enterprises, thus ensuring the satisfaction of the constant de-
mand for fish products and an increase in the revenue base of the budget and the well-being of the Russian
population.

Keywords: western part of the Middle and Northern Caspian, biological resources, fish stocks, fishery, devel-
opment of fishery.

For citation: Abdusamadov A.S., Guseinova S.A., Dudurkhanova L.A. Current state of fisheries and assess-
ment of fish stocks in the western middle of the Caspian Sea. Prospects for the use of the fish resources. South
of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 70-83. (In Russian) DOI: 10.18470/1992-1098-2016-
2-70-83

BBEJJEHUE
B mpomutom, 19-m u 20-Mm Bekax, Kacrimit  mobepexbro MOps B npenenax
3aHMMaJl BeAylee MECTO B IIPOMBICIIC BOAHBIX  aAMHHHUCTPATHBHON  TpaHHIBl  PecmyOmuku
Ouonornyeckux pecypcoB. Hanpumep, B 1913 r.  [larecran,  wurpaer  BaXHYKd  pOJib B
3/1ech BbUIABNIMBANMU 10 590 ThIC. T pBIOBI, M3  (OPMHUPOBAHMM  OHMOJIOTHUECKHX  PECYypCOB

HUX 328 TBIC. T COCTaBIIsLIA CENbAb U 136 TBIC. T
— BoOuna [1]. C cepenunsl 20 Beka 31ech OypHO
pa3BUBAJICS KWJICYHBIM TMPOMBICEIN, YJIOBBI
koTopbix B 1970 r. mocturanu 423 Teic. T [2].

B ycrnoBusx yxymIieHHs MTPOMBICIOBOM
oOctanoBkM Ha Kacrnuu BcnencTBUe CHUKEHUS
3a1acoB OCHOBHOTO OOBEKTa pPHIOOJIOBCTBA —
AHYOYCOBHJIHOW KHMIIbKH, a TAK)Ke OOJILITHHCTBA
LEHHBIX BUJOB PHIO, HEOOXOUM HOBBI MOAXO0]
K PEIISHUIO BOMIPOCOB Pa3BUTHS PHIOOJIOBCTBA B
paccMmatrpuBaeMoM paiioHe.

3anagnas yacte CeBepHoro u CpenHero
Kacnusi, mnpumbikamomas K  pPOCCUICKOMY

Kacousg. B konue 20 Bexka u B Havaie 2000-x
TOJIOB 3amachl W YJOBBI OOJBIIWHCTBA BHIOB
pBIO HAYANIM CTPEMUTEIBHO COKpaInarbes [3-6].

Martepualibl 10 COCTOSIHHIO 3a11acoB PhIO
B 3ananHoi yactu Cpemnero Kacnus u mo oc-
HOBHBIM HAIpPaBJICHUSIM WX PAMMOHAIBHOTO
WCIIOJIb30BAHUsSA, TPUBEICHBI B paboTax psana
aBTOpOB [7-12], HO OHM HE YUYWTHIBAIOT COBpeE-
MEHHBIE pealud U TpeOyIOT AONOJIHEHUH, B
CBETE MPOM3OIICANINX B TOCIETHUE TOABI CY-
IIECTBEHHBIX KAYECTBEHHBIX M KOJIHYECTBEH-
HBIX U3MCHEHHUAX B PA3IMYHBIX SKOJIOTHYCCKHUX
Ipymmax  MPOMBICIOBBIX  PBIO  pervoHa.

MATEPHUAJI 1 METOAbI UCCJIIEJJOBAHUSA

AHanmu3 JUTEpaTypPHBIX HMCTOYHHUKOB U
COOCTBEHHBIX JaHHBIX O 3alacax W MpPOMEICTE
BOIHBIX OHOJOTHYECKHX PECypCOB 3alagHOM
yactu Cpeanero Kacmus BBIABISIET OCHOBHBIE
MPUYMHBI BO3HUKAIOIIUX HKOJIOTUYECKHUX, XO-
3SICTBEHHBIX U JAPYTHX MPoOJeM B HCIOIB30-
BaHUM OuoNornyeckux pecypcos. I[lo3Boinser
JaTh OIIGHKY 3alacoB W MPOMBICIA BOJHBIX
OMOJIOTHYECKUX PECYpCOB  3allaHOM YacTH
Cpemnero Kacmust W mepCrieKTHBEI HCIONB30-
BaHUS MX PECYPCHOTO IMOTCHIHANA. 3aMETHOE
CHIDKCHHE 3allacoB BOJHBIX OHOJOTHYECKUX
peCcypcoB 3a MHOTOJIETHHI ITEPUOJT TPOUCKOIH-
JI0 Ha TIEPBOM 3Tarle T0J] BIUSHUEM IPUPOIHBIX
(bakTOpOB, TTIaBHBIM 00pa30M CHUXKCHUS YPOB-
Ha Mops. B mepuox ¢ 1950 rr. k mpupogHbIM
(akTopam [100AaBMIIOCH e€IIe AaHTPOIOTEHHBIE

BO3JICHCTBUS, Takue, KaKk THIPOCTPOUTEIHCTBO
Ha peKax, BBHI3BABIIHE TII00aIbHBIC HETaTHBHEIE
u3MeHeHus cpeabl ooutanus BEP B CeBepHom
Kacmuu, mepekpbiTHe J0CTyma peld Ha Hepe-
CTHIIMIIA B PEKaX H TIp.

B coBpemeHHOM mepuoae IJIaBHBIMU
HEraTUBHBIMU (DaKTOpaMu SBISIOTCS MaciTal-
HOe OpakOHBEPCTBO, IMOBJIEKIIEE KaTacTpohu-
YECKOE COKPALIEHHE 3a11acOB OCETPOBBIX U APY-
rUX LEHHBIX BUAOB pbl0 Kacmud, cruxuiiHoe
MPOHUKHOBEHHE  YYXKEPOJIHBIX  OPTaHU3MOB
(rpeOHEBUK MHEMHOIICHC), MaccoBas T'HOEb
MeJIarMuecKuX pbI0 BCIIEACTBHE NPHUPOIHBIX
MIPOIIECCOB B MOpE, MEPEIOB HEKOTOPBIX BUIOB
u 1p. COBOKYITHOCTb HETaTUBHBIX (PAKTOPOB JI0
MOCJIEIHET0 BPEMEHHU HENPEPhIBHO BO3pacTaia.
Bno0aBoK, MOTEHIMAIBHYIO OMACHOCTH MpeJ-
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BIUAHUE 3KONOr'MYECKUX ®AKTOPOB HA BUOPA3HOOBPA3UE U
nonynAUMOHHYIO CTPYKTYPY r'EJlbMUHTOB JJOMALLHUX XXBAYHbIX
XUBOTHbBIX HA IOr0-BOCTOKE CEBEPHOIO KABKA3A

"A2aii M. Amaee*, "MaduHa M. 3y6auposa, 'Hadbipconman T. Kapcakos,
2Mazomed I'. Ma3umazomedos, 3Adunb b. Koukapes

'kahedpa napa3umornoauu, 8emcaHaKkcnepmu3bl, akywepcmea u Xupypauu,
Lazecmanckull 2ocydapcmeeHHblil aepapHbill yHUgepcumem

umeHu M.M. [xambynamosa, Maxaukana, Poccusi, zubairowa@mail.ru
2nabopamopus napa3umosnoauu,

IMpukacnutickuli 30HanbHb I Hay4HO-uccnedosamenbcKull

e8emepuHapHb It uHcmumym, Maxadkana, Poccus

3babatopmosckas 30HabHas eemepuHapHas nabopamopus,

babaropm, Poccus,

Pe3stome. Lenbto fanHoi paboThl sBnsieTcs aHanu3 61opa3Ho0bpasnst renbMUHTOB JOMALLHIUX KBaYHbIX XU-
BOTHbIX Ha toro-BocToke CeepHoro Kaekasa, nokasaterei 3apaXeHHOCTU CKOTa UMM Ha pasfnyHbIX Tunax
nacTbuLL, (hakTopoB 3KOMOTMM BHELLHEN Cpefbl, BAUSIOLLME Ha WX MOMYNSLMOHHYK CTPYKTYPY U (hopMMpoBa-
HUsI COYeTaHHbIX 04aroB 61o 1 reorenbMuHTO308. Memods!. B paboTe MCnonb3oBaHbl Knaccuyeckie METOAbI
“ccnenoBaHuid, MPUHATBLIE B COBPEMEHHOW NapasnToNnorin — renbMUHTO-0BO— JTAPBOCKOMNMS, MOMHOE renbMnH-
TONOrMYECKOe BCKPbITUE XMBOTHBIX W Yernoseka no K./. CkpsbuHy, KynbTMBMPOBaHWE TMYNHOK, BCKpbITUE Bec-
NO3BOHOYHBIX, (hNoTaLmMK, NoCneaoBaTensHOE NPOMbIBaHKWe dekanuii. Pesynbmambl. [poBeaeHHbIe uccne-
[oBaHus B TeuyeHne Bonee 30 neT no3BONMIM YCTAHOBUTb, YTO AOMALLHUE KUBOTHbIE 3apaxeHbl Ha Hro-
BocToke CeBepHoro Kaskasa 64 Bupgamu renbMUHTOB: OBLbI 54, KpYNHbINA poraThlit ckoT 55, 6yitBonsl 49. O6-
WUMW 4N OOMALLHUX KBayHbIX SBAAOTCA 39 BMAOB renbMUHTOB. Bo30yautensmu 300HO30B ABMSHOTCS
Fasciola hepatica L., 1758, F. gigantica (Cobbold, 1856), Dicrocoelium lanceatum (Stiles et Hassal, 1896), Tae-
niarhynchus saginatus (Goeze, 1782) larvae, Echinococcus granulosus (Batsch, 1786) larvae u noteHumanbHo
Trichostongylus axei (Cobbold, 1879), T. vitrinus Looss, 1905, Haemonchus contortus (Rud., 1803), Gongylo-
nema pulchrum (Molin, 1857). 3akmroyeHue. 3apaxeHHOCTb XBauYHbIX XUBOTHbIX reflbMUHTAMU BapbupyeT
3KCTeHeMBHOCTL MHBa3un (M) 0,8-67,5%, uHTeHcnsHOCTb MHBa3uu (W) 1-1260 ak3. KnsoTHble 3apaxaioTtcs
renbMWHTaMKM B PaBHUHHOM, NPEArOPHOM Nosicax C anpens no KoHew, Hosbpsl, a ropax Bbilwe 2500 M Hag ypoB-
HEM MOpS C MIONS MO KOHeLl CeHTAOps. B paBHWHHOM NOsiCe MOXHO BbIAENUTb YeTbipe TWMa 3KOMOrUYEeCKNX
nacTouL: CTenHble, NOMynyCTbIHHbIE, CONOHYAKOBbIE, HU3MHHBIE YBMAXHEHHbIE, rae OPMUPYIOTCS COYETaH-
Hble 04aru renbMUHTO30B C Pa3HbIMU KOMMYECTBEHHBIMU 1 KAYECTBEHHBIMI COCTaBMAKLMMA. Bugosoi cocTas
renbMUHTOB, YACNIEHHOCTb MX MOMYNALMK 3aBUCUT OT BO3AENCTBUSA (DaKTOPOB 3KONOMUW BHELLHEN cpepbl (cpe-
Abl BTOporo nopsigka no B.A. Jorento). Ha coyeTtaHHbIx o4arax xBayHble XMBOTHbIE BCETAA 3apaxatoTcs cMe-
LIAHHBIMM MHBA3WAMU reNlbMUHTOB OT 4 10 17 BUAOB.

KnioueBble cnoBa: renbMUHT, 3KOMOrWs, NONYNALMS, XKBaYHble, IKCTEHCMBHOCTb, UHTEHCUBHOCTb, MHBA3NS,
CeBepHblii KaBkas, [larecTaH.

®opwmar yutupoBanus: Ataes A.M., 3ybanpoea M.M., Kapcakos H.T, lasumaromegos M.I'., Koukapes A.B.
BnusHue skonornyeckux ¢haktopoB Ha GuopasHoobpasie 1 NONyNALUMOHHYIO CTPYKTYPY FENbMUMHTOB [OMalL-
HWX JXBaYHbIX XWBOTHbIX Ha toro-soctoke CesepHoro Kaskasa // KOr Poccuu: skonorus, passutue. 2016. T.11,
N2. C.84-94. DOI: 10.18470/1992-1098-2016-2-84-94

84



JKOJOInA XXUBOTHbIX
ECOLOGY OF ANIMALS

lOr POCCUK: 3KONOrus, PA3BUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

k.

ENVIRONMENTAL IMPACTS ON THE BIODIVERSITY AND POPULATION STRUCTURE OF THE
HELMINTHES OF DOMESTIC RUMINANTS IN THE SOUTHEAST OF THE NORTH CAUCASUS

1Agay M. Ataev*, "Madina M. Zubairova, 'Nadyrsoltan T. Karsakov,

2Magomed G. Gazimagomedov, 3Adil B. Kochkarev*

' Sub-department of Parasitology, Veterinary-sanitary inspection, Obstetrics and Gynecology,
M.M. Dzhambulatov Dagestan State Agricultural University,

Makhachkala, Russia zubairowa@mail.ru

2 [ aboratory of Parasitology, Caspian Zonal Research Veterinary Institute,

Makhachkala, Russia

3Babayurt Zonal Veterinary Laboratory, Babayurt, Russia

Abstract. Aim. The aim of the research is to analyze the biodiversity of helminths of domestic ruminants in the
south-east of the North Caucasus; indicators of infestation of cattle grazing on different types of pastures; environ-
mental factors affecting their population structure and the formation of combined foci of bio and geo helminthiasis.
Methods. We used classical research methods adopted in contemporary parasitology: helminth - larvoscopia, com-
plete helminthological autopsy of animals and humans by Kl Scriabin, cultivation of the larvae, opening of inverte-
brates, flotation, and feces washed successively.Results. 30 years of research revealed that the domestic ruminants
in the south-east of the North Caucasus are infected by 64 species of helminthes: sheep 54, cattle 55, buffaloes 49.
Common to domestic ruminants are 39 species of helminths. The causative agents zoonozis are Fasciola hepatica
L., 1758, F. gigantica (Cobbold, 1856), Dicrocoelium lanceatum (Stiles et Hassal, 1896), Taeniarhynchus saginatus
(Goeze, 1782) larvae, Echinococcus granulosus (Batsch, 1786) larvae, Trichostongylus axei (Cobbold, 1879), T.
vitrinus Looss, 1905, Haemonchus contortus (Rud., 1803), and Gongylonema pulchrum (Molin, 1857). Conclusion.
Infestation by helminthes of ruminants varies the extensity of invasion (El) 0,8-67,5%, intensity of invasion (Il) 1-1260
species. Animals are infected with helminthes in plain and foothill zones from April to the end of November, and in
the mountains 2500 meters above sea level from July to the end of September. In the plain belt, ecological grassland
can be divided into four types: steppe, semi-arid, saline, low-lying wet lands where we can find combined foci of hel-
minthes with different quantitative and qualitative characteristics. The species composition of helminthes, their popu-
lation is dependent on the environmental factors. In combined foci, ruminants are always infected with mixed inva-
sions of helminthes, from 4 to 17 species.

Keywords: helminths, ecology, population, ruminants, extensiveness, intensity, invasion, the North Caucasus, Da-
gestan.

For citation: Ataev A.M., Zubairova M.M., Karsakov N.T., Gazimagomedov M.G., Kochkarev A.B. Environmental
impacts on the biodiversity and population structure of the helminthes of domestic ruminants in the southeast of the
North Caucasus. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 84-94. (In Russian) DOI:
10.18470/1992-1098-2016-2-84-94

BBEJIEHUE
BuopasHooOpaszue renpMuHTOB J0-  stongylus axei (Cobbold, 1879), T.vitrinus
MaIlTHUX JKBAYHBIX )KMBOTHBIX Ha [Oro-Boctoke  Looss, 1905, Haemonchus contortus (Rud.,

Cesepaoro Kagskaza npencrasieHo 64 Bumgamu,
u3 5 kimaccoB - 5 Tpemaron, 8 mecrom u Sl
Hemaron [1-9]. ¥V oBen 3apeructpupoBano 54
BUJIOB, COOTBETCTBEHHO KpYIHOTO pPOTaToro
ckoTa — 55, OyiiBona — 49. B ¢ayHe renbMHUHTOB
JIOMAIIHUX JKBAYHBIX 26 06m0, 38 reoreabMuH-
TOB. AJIMMEHTapHO 3apakalOT >KUBOTHBIX 56
BUJIOB, TPAHCMUCCUBHO — 5, TIPU CIIM3bIBAHUEC
CIE3HOM xuaKocTH — 3. Bo30yaurensimMu 300HO-
30B sBIstoTcs Fasciola hepatica L., 1758, F. gi-
gantica (Cobbold, 1856), Dicrocoelium lanceatum
Stiles et Hassal, 1896, Taeniarhynchus saginatus
larvae (Goeze, 1782), Echinococcus granulosus
larvae (Batsch, 1786) u norenumanpao Tricho-

1803), Gongylonema pulchrum (Molin, 1857)
[1-11].

OkcreHcUBHOCTh MHBazuu (OU) osery
renbMuHTamMu  BapeupyeTr 0,8-67,5%, uHTEH-
cuBHocTh uHBa3zuu (UM) 2-12860 3k3., coot-
BETCTBEHHO KpynHoro poraroro ckora 0,8-
55,0% wu 3-2130 sk3., OyiiBona 0,8-27,5% wu 2-
164 3x3. B cpemHeM Ha HCCIIEIOBAaHHOE JKUBOT-
HOEe OTMeueHO 48,6+1,26 3K3./ron. Tpemaro[,
5,3+0,32 ak3./ron. mecrox, 69,8+1,94 sk3./roi.
Hemaro. OBIBI MPAKTHYECKU BCErJa MHBA3H-
PpOBaHbl CMEIIAHHBIMU MHBA3UAMU TI'C€JIbMUHTOB
ot 4 1o 17 BuaoB, KPYMHBIA poraTeiii ckoT 3-12,
oyrBoutel 3-8 [6, 8].
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TFeIPbMHHTAMYU, 4YEM OCTalbHBIC JIOMAIIHUE
JKBauHbIC, OCOOCHHO OMACHBIMH B JMH300THUYC-
cKoM oTHomeHnH BuaamMu — F. hepatica, F. gi-
gantica, D. lanceatum, P. cervi, C. colicophorum,
M. expanza, M. benedeni, THYMHOYKAMU TSHUU] -
E. granulosus, C. tenuicollis 1 npeacraBuTens-
Mu monotpsiaa Strongylata Railliet et Henry,
1913.

B OuoTonax mactOuI BCTpedaroTCs CO-
YeTaHHBIC OYard reIbMUHTOB, TJ€ YUCICHHOCTh

MOMYJIALUU OTJENBHBIX BUAOB 3aBUCUT OT BO3-
JIercTBUS (PaKTOPOB AKOIOTUH BHEIIHEH Cpesibl
(cpenst BTOporo mopsinka o B.A. Jloremo). B
COUYETAHHBIX Ouarax »BauHble BCer/Aa 3apaxa-
IOTCSl CMEUIAHHBIMH WHBA3USIMH T€IbMUHTOB OT
4 no 17 BunoB. B BEICOTHOM acriekTe oTMedaer-
Cs pe3Koe COKpallleHHE 4YKCiIa BUIOB B cOde-
TaHHBIX OYarax, COOTBETCTBCHHO KOJMYECTBEH-
HBIX, KAUECTBEHHBIX IIapaMETPOB 3apakKEHHOCTU
>KBaYHbIX reJIbMUHTAMU.
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nonynAunOHHAA AUHAMUKA ANbMUACKKX MAJTONETHUX
PACTEHWK, NPOAOIMXUTENBHOCTb XWU3HU U CTAOUU OHTOMEHE3A

.2Enena C. KasaHyeea* $Bnadumup I'. Medeedes, 'Bnadumup I'. OHun4eHKo
Tkaghedpa 2eobomanuku, Mockosckuli 2ocydapcmeeHHbIll yHusepcumem

um. M.B. JlomoHocosa, Mockea, Poccusi, biolenok@mail.ru

2omden ¢hropel, [nasHbili bomanuyeckuti cad PAH, Mockea, Poccusi

3kaghedpa buomexaHuku, Pocculickuli 20cydapcmeeHHb Il yHusepcumem
¢husuyeckol Kynbmypsl, cnopma, monodexu u mypuama, Mockea, Poccusi

Pestome. Llenb. V13yuntb NONynsLMOHHYI0 AUHAMUKY W ONPEAEnUTb NPOAOMKUTENBHOCTb XU3HU U CTAAWA OHTOre-
He3a anbnWIACKIX ManoneTHUX pacTeHuii. Memodsl. [Ins pacyeToB Mbl MCMONb30BAMNM NPEANOXEHHBIA paHee Hamu
MeTO, OCHOBaHHbIN Ha AMCKPETHOM OMMCAHWM OHTOreHe3a W TeOPUW BEPOSITHOCTEN U CMyYaliHbIX MpoLeccoB. Pe-
3ynbmambl. B pe3ynbTtaTe WeCTUNETHEr0 MOHUTOPWHIA 32 MapKMPOBAHHLIMU 0CODAMM ObINO YCTAHOBMEHO, YTO
nonHbiit uukn Anthyllis vulneraria coctaensiet 2.6+0.3 ropa (cpenHee 3HaveHue u owwnbka cpeanero), Draba hispida
— 4.5+0.3, Murbeckiella huetii — 4.6+1.1, Carum meifolium — 7.8+1.4, Eritrichium caucasicum — 9.1+1.4, Trifolium
badium - 10.3+2.6, Sedum tenellum — 11£2.05, Androsace albana — 12.1+2.5, Minuartia recurva — 22.944.5. Takxe
ONS U3y4aemblxX BILOB pacTeHuit Bbiny NOCTPOEHbI CyMMapHble MaTpuLbl MEPEXOAO0B, KOTOPLIE MOKA3bIBAKT BEPO-
ATHOCTM Nepexofda ocobert B NONyNsALMM U3 OAHOMO BO3PACTHOTO COCTOSIHWSA B PYroe 3a ONpesesieHHbI NpOMeXxy-
TOK BPEMEHM, B HaleMm 3kcrniepumenTe — 1 rog. 3aknoveHue. CMEPTHOCTb MPOPOCTKOB M OBEHWIBHBIX PACTEHUIA
M3y4eHHbIX anbnNUCKUX BUAOB, 3a ucknovennem Murbeckiella huetii, Bbicoka u coctaBnsiet okono 50 u 6onee npo-
LeHTOB. MUHMManbHbIA Nepruog BpeMeHm, HeoOX0AMMBIA ANs NPOXOXAEHUS MOMHOMO XM3HEHHOrO LMKNa 4n1s Marno-
NETHWKOB B YCNoBUSIX Bbicokoropuit Cerepo-3anagHoro Kaekasa, cocTaBnseT 2 roga, kak 3To Obino nokasaHo ans
Anthyllis vulneraria, Murbeckiella huetii w Trifolium badium. [ns Opyrux u3y4yeHHbIX ManoneTHWKOB, 3TOT NEPWOA
Obin 6onee npogomkuTeneH — 3-12 net. Mogaepxanue nonynauwi Eritrichium caucasicum w Androsace albana
MPOUCXOANT 3@ CHET YCTOMYNBOCTM BUPTUHUITBHBIX PACTEHUIA.

KnioyeBble cnoBa: maTpuLbl NEPEXOAOB, ASIUTENBHOCTb, CPEAHAS NPOAOIKUTENBHOCTD XU3HW, anbnuickue pac-
TEHWS, ManoneTHUE BUbl.

®opwmar untupoBaHus: KasaHuesa E.C., Megseges B.I'., Onnnuenko B.I'. MonynsumoHHas guHammka anbnuickux
MaJIONIETHUX PaCTEHWIA, MPOAOIKUTENBHOCTb XW3HM U CTagui oHToreHesa // KOr Poccumu: akonorvs, passutue. 2016.
T.11, N2. C.95-107. DOI: 10.18470/1992-1098-2016-2-95-107

DEMOGRAPHY OF ALPINE SHORT-LIVED PLANTS, LONGEVITY AND
ONTOGENY STAGE DURATIONS

12 Elena S. Kazantseva®, 3 Vladimir G. Medvedev, 'Vladimir G. Onipchenko
1 Geobotany Department of M.V. Lomonosov Moscow State University,
Moscow, Russia, biolenok@mail.ru

2The Main Botanical Garden named after N.V. Tsitsin of the Russian

Academy of Sciences, Moscow, Russia

3Department of Biomechanics, Russian State University of Physical Education,
Sport, Youth and Tourism; Moscow, Russia

Abstract. The aim - to evaluate lifespan (full cycle) and ontogeny stage durations of nine alpine short-lived North-
West Caucasus plants. Methods. For calculation we used a new method which was developed and suggested earli-
er by us. This method is based on a discrete ontogeny description and on the probability theory and random pro-
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cesses. The data on the monitoring of the marked individuals were collected during six years. Results. We found out
that the lifespan of Anthyllis vulneraria is 2.6+0.3 years (hereinafter “+” is Standard error), Draba hispida — 4.5+0.3,
Murbeckiella huetii — 4.6+1.1, Carum meifolium — 7.8+1.4, Eritrichium caucasicum — 9.1£1.4, Trifolium badium —
10.3+£2.6, Sedum tenellum — 11+2.05, Androsace albana — 12.1£2.5, Minuartia recurva — 22.9+4.5. Also we
demonstrated the matrix population models for studied plants, which show the probability of transition of individuals
from one ontogeny stage to another in time interval (in our experiment — 1 year). Conclusion. Mortality of seedlings
and juvenile plants, except Murbeckiella huetii, is around and more than 50%. Two years is the minimal amount of
time that is necessary for full cycle of short-lived alpine plants, as it was shown for Anthyllis vulneraria, Murbeckiella
huetii n Trifolium badium. A 3-12 years lifespan was calculated for other studied species. Persistence of Eritrichium
caucasicum and Androsace albana populations provided by resistance of adult vegetative plants.

Keywords: matrix population models, plant longevity, average lifespan, life expectancy, alpine short-lived plants

For citation: Kazantseva E.S., Medvedev V.G., Onipchenko V.G. Demography of alpine short-lived plants, longevity
and ontogeny stage durations. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 95-107. (In Russian)
DOI: 10.18470/1992-1098-2016-2-95-107

BBEJEHUE

Jna pemeHuss psaa TEOPETUYECKUX H
MPUKIATHBIX BOMPOCOB HEOOXOIMMO HMETh
CBEJICHHUS O JIOJITOBEYHOCTH PACTeHUH, 00pasy-
IONINX IIEHO3BI, a TaKXe O IJIMTEIBHOCTH OT-
JIETBHBIX TEepUOoJI0B X Xu3HH [1-5]. JlaHHBIX
M0 BO3PAcTy PacTeHUi HE TaK MHOTO, U aBTOPbI
Jaie ONpeAesIoT YCIOBHBIA WM OuoJorude-
CKHIl BO3pacT, ONEPHPYIOT KaTETOPHAMHU — OJI-
HOJICTHHKH, MOHO- ¥ TIOJHKAPIINIECKUE MHOTO-
netHuku [6, 7]. Bo3pacT aOCONIOTHBIN, KaJjeH-
JAPHBIA WM COOCTBEHHBIN — MHTEPBAll BpeMe-
HHU OT IMPOpAcTaHHs JO MOMEHTa HaOIIOJCHHUS
pactenus [7], onpeaeneHne KOTOPOTO CBA3aHO €
psaaoMm TpyaHocted [7-9]. B cBsizu ¢ uem, mis
peIIeHUsT 3TOW 3aJadll HCIOJB3YIOT pa3HBIE
MOJIXOIBL.

[Momcyer TOAWYHBIX KOJIEI] TO3BOJIMI
OTIPENeTUTh PEKOPICMEHOB-IONTOXKUATENCH
CpelIu He KIOHAJbHBIX JAPEBECHBIX PACTCHUN —
4900 ner st Pinus aristata var. longaeva B
mrrate Hesamga, CIIIA [10]; 3200 mer mms Se-
quoiadendron giganteum B Kamudopuuu, CLIA
[11]. DToT MeTom MOXeT ObITh MPUMEHUM H K
TpaBsHUCTHIM Buaam [12, 13], manpumep, 1o
naHHbeiM B. Erschbamer m V. Retter [14] B
yCIOBUSIX aBCTpuiickux Anen Helianthemum
grandiflorum MOXeT AOCTHraTh Bo3pacTa 32
ner, Artemisia mutellina — 18 ner, Trifolium
pratense ssp. nivale — 7 net. ['o10BO# PUPOCT
KOpHEBHUIIIa, pyOubl Ha mo0erax, OCTaTKU
HA/3eMHBIX OPTaHOB TaKXe MOTYT HCIONB30-
BaThCs JUISL OTMpeesieHus Bo3pacTa ocobeid [3,
7, 8, 15]. Ilopcuer yucna KpoOLIMX Yellyil Ha
noj3eMHoM kinyOoHe Corydalis intermedia (Jla-
Hust) [16] moka3an MakCHUMallbHBIN BO3pacT BH-
na — 17 ner. JKusHeHHBld UK Anemone fas-
ciculata na cyOampnmiickom nyry KaBkasza mo-
JKeT MPEeBBIATh 45 JeT, 4To OmpeaeseTcs 110
YHCIY BOJIOKOH COCYIUCTBIX MYYKOB MPHUKOP-

HEBBIX JIMCTHEB Ha MOOErax 3TOro pacTEeHUs
[17].

Bospact knona Populus tremuloides, 3a-
HUMAaIONIEro Iiomanas 81 ra U CoCTOSIIEro U3
47 000 pamer, 6but oriereH B 10 000 ser npu
nomomu adpodorocHumkoB (Illrar FOrta B
CIIA) [18], a kioHa Toro ke Buja B Kanazae B
12 000 mer Ha OCHOBE MOJEKYISPHOTO aHAJIN3a
[19]. Mcionp3yst maHHBIE TIO CKOPOCTH POCTA,
pa3Mepa OTACTbHBIX KIOHOB M JAHHBIX UCTOPH-
YeCKOW XPOHHKH, Bo3pacT Preridium aquilinum
Ob11 oneHeH B 640 net (Ounnsaaus) [20], a mo
pe3yibTaTaM MOJIEKYJIAPHOTO aHalHu3a TOTO JKe
Buja B ropax Anmamaun — 1180 mer (CILLA)
[21]. AHK anamu3 Carex curvula B BBICOKOTO-
pBSIX TO3BOJWI JI0Ka3aThb MPUYPOYEHHOCTH
0OJIbIIeH YacTH MOMYJISAIUU K OJHOMY KIIOHY, U
YYUTBIBasE CKOPOCTh TOAWYHOTO HPHUPOCTA, MO-
kazain Bo3pact — 2000 net [22]. [Tpu cpaBHeHUHN
CTapBIX U HOBBHIX (poTorpaduii bonsmoro Kans-
ona B Komopamo ObUTO BBISBIIEHO, YTO MHOTHE
BUZBI IYCTBIHHBIX KyCTAPHUKOB M CYKKYJICHTOB
(Acacia greggii, Ambrosia dumosa, Atriplex
canescens u 1p.) xuByT 6ostee 100 net [23]. TTo
JAHHBIM PaIHOYTICPOJHOTO aHANHM3a IPEBECH-
HBI Acacia tortilis MOXeT 10XkuBath 10 650 et
(Erumer) [24].

Haunbonee To4HO OmpenenauTs BO3PACT
MO3BOJISIET METOJ| JUIUTEIIbHOTO MOHUTOPHHTA
3a MapKUpOBaHHBIMHU 0co0siMu [8, 25]. Ho yuu-
TBIBasl, YTO >KU3HEHHBIA LUK PACTEHUN MOXET
OBITh KpailHe NPOJOKUTENBHBIN, HCCIIEI0Ba-
TEIM YacTo MpHOEraloT K MaTeMaTHYeCKOMY
MOJEITUPOBAHUIO, KOTOPOE N1aeT BO3MOXKHOCTD
paccunTaTh UINTETBHOCTD JKU3HH 10 JaHHBIM
KpPaTKOCPOYHBIX HAOJIOJCHUI 3a BO3PACTHBIM
COCTOSTHMEM M CMEPTHOCTBIO OOJBIIOrO YHcia
ocobeii [9]. Hampumep, Ha OCHOBaHUM TMSTH-
JIETHETO HaONIO/IeHUs], ObUTa paccuuTaHa Cpel-
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3AKOHOMEPHOCTU ®OPMUPOBAHUA XUMUYECKOIO COCTABA ATMOCO®EPDI
HA TEPPUTOPUMU T. KA3AHb

HOnus P. AHanuyesa®, I'y3enb P. Baneesa

Tkaghedpa MemeoponozuU, KNUMamosoauu U 3K002uUU ammocghepbI,
MHemumym akonoauu u npupodonosib3o8aHusi KasaHckozo ®edepasibHo20
yHusepcumema, KaszaHb, Poccus, ur-yanglicheva@mail.ru

2kachedpa npuknadHol skomoauu, MHecmumym 3Kkofoauu u npupodonosnsL308aHus
KasaHckoeo ®edepanbHoe0 yHugepcumema, KasaHb, Poccust

Pestome. Lesns. B paboTte npoBeaeHa KOMMIEKCHas OLEeHKa YPOBHS 3arpsisHeHns atmocdepsl T. KasaHb, nccnego-
BaHO BIMSIHME METEOPOSIOrMYECKNX BENUYMH 1 SBNEHWUA Ha (DOPMUPOBaHIE YPOBHS 3arpsisHeHMst aTMocdepbl Kpyn-
HOrO TOPOAA, M3y4eHbl apeanbl PacrnpoCTPaHeHNs NONMITAHTOB, BbISBIEHbI OCHOBHbIE CTALMOHAPHBIE MCTOUHUKA
3arpasHstoLwmx Belects. Memodsi. CtatucTuyecku obpabaTtbiBanich faHHbIe O TeMnepaType Bo3ayxa M 4actoTe
VHBEPCUI, HAaNPaBMEHNSIX U CKOPOCTU BETPA, BAXXHOCTW BO3AyXa, 0CaaKkax W TymaHax. /icnonb3oBaHbl pesynbTrarhl
cucTeMaTMyeckux HabniogeHui 3a 3arpsiaHeHeM atMocdepsl, NPOBOAUMbIX YNpaBIeHEM NO TMAPOMETEOPONOTAN
1 MOHUTOPMHTY OKpyxatowen cpeapl Pecnybnukm Tatapctan (YIMC PT) 3a nepuog 2002-2014 rr. Ha 10 craumo-
HapHbIX nocTax HabnoaeHus. Pesynsmambl. MMonyyeHHble B paboTe pesynbTaTbl UMEKT BaXHOE MPaKTUYeCcKoe
3HayYeHNe 1 MOryT ObITb MCMOMb30BaHbI NPU PELLEHUN NPOBeM yNpaBneHns YpoBHEM 3arpsisHEHUst aTMOCdeps! B
KpYMHbIX ropogax. Bbieodbl. BbisBneHsl METEOPONOrMYeckMe NapameTpbl, CNOCOBCTBYHOWME 3ArPSASHEHMIO UMK
CaMOOMMLLEHMI0 aTMOCEEPbI KPYMHOMO ropoaa; YCTAHOBMEHO, YTO BO3AyLIHAs Cpefa ropoga UMeeT OrpaHu4eHHo
BraronpusiTHyl0 CMOCOBHOCTb K CAMOOYMLLIEHWIO B MIONE 1 CEHTABPE, BO BCE Apyrue MecsLbl YCroBKS Ans pacceu-
BaHus Npumecein braronpusiTHbIE; NOKa3aHo, YTO OCHOBHOM BKIad B 3arpsisHEHME aTMOCEpbI ropoaa BHOCAT CTa-
LiMOHapHble UCTOYHWUKW U aBTOTpaHenopT. B cooTBeTcTBUM €O 3HayeHnsmn KIA3As ypoBeHb 3arpsisHeHus atmocde-
pbl T. KasaHb xapakTepuayeTcs, kak «BbICOKMIAY.

KnioueBble cnoBa: atMocdepa, 3arpsisHeHue, B3BELLEHHbIE BELLECTBa, popmanbaerva, 6eHa(a)nmpeH, okeug yr-
nepoga, okcuapl a3ota, HebrnaronpusTHbIE METEOPOIIOTMYECKMUE YCIIOBUS, KOMMIEKCHBIA MHAEKC 3arpsisHEHUS aTMO-
cthepHOro Bo3ayxa.

®opmat yutuposanus: Axrnuuesa t0.P., Baneesa I'.P. 3akoHOMEPHOCTH POPMUPOBaHUS XUMUYECKOTO COCTaBa
aTmocdepel Ha Tepputopum . Kasanb // KOr Poccuu: akonorus, passutue. 2016. T.11, N2. C.108-120. DOI:
10.18470/1992-1098-2016-2-108-120

LAWS OF FORMATION OF CHEMICAL COMPOSITION OF THE ATMOSPHERE
IN THE TERRITORY OF KAZAN

Yulia R. Yanglicheva’, 2Guzel R. Valeeva

1 Sub-department of Meteorology, Climatology and Ecology of the atmosphere,

Institute of ecology and environmental management,

Kazan (Volga) Federal University, Kazan, Russia, ur-yanglicheva@mail.ru

2 Sub-department of Applied Ecology, Institute of ecology and environmental management,
Kazan (Volga) Federal University, Kazan, Russia

Abstract. Aim. We made a comprehensive assessment of the pollution level of the atmosphere in Kazan; studied
the effect of meteorological variables and phenomena in the formation of the level of pollution of the atmosphere of a
big city, studied areas of distribution of pollutants, identified the major stationary sources of pollution. Methods. We
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statistically processed the data on air temperature, frequency of inversions, wind direction and speed, humidity, pre-
cipitation and fog; used the results of systematic observations of atmospheric pollution held by Department for hy-
drometeorology and environmental monitoring of the Republic of Tatarstan (DOTHEM RT) for the period of 2002-2014
on 10 stationary sites. Results. Findings of the research are of great practical importance and can be used in solving
the problems of atmospheric pollution control in big cities. Main conclusions. We identified meteorological parame-
ters that contribute to pollution or self-purification of atmosphere in big cities; established that the air environment of
the city has a limited favorable ability to self-cleaning in July and September; in all the other months, conditions for
dispersion of impurities are quite favorable. The research shows that the stationary sources and vehicles are the
main sources of atmospheric pollution in the city. According to CIAPs, the air pollution index in Kazan is determined
as high.

Keywords: atmosphere, pollution, suspended matter, formaldehyde, benzo(a)pyrene, carbon monoxide, nitrogen
oxides, adverse weather conditions, comprehensive index of air pollution.

For citation: Yanglicheva Yu.R., Valeeva G.R. Laws of formation of chemical composition of the atmosphere in the
territory of Kazan. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 108-120. (In Russian) DOI:
10.18470/1992-1098-2016-2-108-120

BBEJIEHUE

ATMochepHBIii BO3MYyX — BaKHCHITHHA
UL BCETO JKHBOTO MPUPOTHBIN pecypc, OT Ka-
YECTBEHHOI'0 COCTOSHHUS KOTOPOTO, B 3HAYH-
TEJIFHONH Mepe, 3aBHCHUT 30pOBbE YeEJIOBEKA.
WHuTeHCHBHOE pa3BUTHE MPOMBIIUICHHOCTH,
ypOaHHu3anMsi,  yBEIMYEHHE  TPAHCIOPTHON
Harpy3ky MpHUBOAAT K HW3MEHEHUIO TIa30BOro
coctaBa aTMoc(epsl, HAKOIUICHHIO B HEll 3a-
TPA3HSIIOIIMX BELIECTB.

ATtmocdepa npencraBiseT co0ol paBHO-
BECHYIO CHCTEMY, B KOTOPOM MpOILecChl 0OMeHa
BEIIECTB MPOTEKAIOT IO ONPEICICHHBIM €CTe-
CTBCHHBIM 3aKoHaM. [103TOMy H3y4eHHE 3aKO-
HOMepHOCTe  (DOPMUPOBaHHS XHUMHYECKOTO
cocTaBa aTMOC(EpHOrO BO3AyXa KPYIHBIX TO-
POAOB U €ro UBMEHCHUS 10 BJIUAHUEM METCO-
POJIOTHYECKUX M TeIIMOPHU3NUECKUX (PaKTOPOB
npuodpeTaeT 0coOyI0 aKTyalbHOCTh VIS pellie-
HUSI TPOOJIEMBI YIIPABJICHUS €r0 KaueCTBOM.

HNCXO/JHBIE JAHHBIE 1 METOAbI HCCJIEJJOBAHUSA

IIpu u3yueHuu BIMSHUA METEOPOJIOTU-
YEeCKHUX YCIIOBHH Ha paccerBaHUE, HAKOIUICHHUE
BEIOPOCOB IPOMBINIICHHBIX CTAIMOHAPHBIX HC-
TOYHHKOB U aBTOTPAHCIIOPTA KCIOJIBb30BAIUCH
JaHHBIC O CJICAYIOIHNX BCINYUHAX U ABJICHUAX!
TEeMIIepaTypa BO3IyXa, HBEPCUU TEMIICPATyPhI
BO3/yXa, HANpaBICHUE W CKOPOCTh BETpa,
BJI&KHOCTh BO3/1yXa, OCAJIKH U TYMaHB.

[ omeHKM KadecTBa arMoc(epHOTro
BO3JyXa  HCIOJb30BaHbl  CHCTEMaTHYECKUE
HAOMIOZICHNsT 3a 3arpsA3HEeHUeM atMmocdepsl,
IPOBOAVMMBIE YTIPAaBICHHUEM IO THIPOMETEOPO-
JOTHH ¥ MOHHTOPHHTY OKPYXKafomed Ccpembl
Pecniy6nuku Tarapcran (YI'MC PT) 3a nepuon
2012 -2014rr. ma 10 cranpoHapHBIX MOCTax
naomonenus (ITH3), pacronoxeHHBIX 1O clie-
JIYIOIITIM ajgpecam (puc.1,
http://www .tatarmeteo.ru):

- [TH3 Ne 3: yn. IlpaBoOynaunasi, 1. 51;

- ITH3 Ne 4: T'opsKoBCKOE TI0CCE, 1. 2;

- ITH3 Ne 5: yn. Tarapcran, 1. 72;

- ITH3 Ne 6: yn. Crenana Xanrypuna, a. 10;

- ITH3 Ne 7: yn. Jlexkabpuctos, 1. 183;

- ITH3 Ne 8: yn. K. Mapkca, . 71, canaropuii
«KazaHckuii»;

- [TH3 Ne 9: yo1. ITo6exumoBa;

- [TH3 Ne 10: mepeceuenne ymui Paitzu u X.
burnuesa;

- ITH3 Ne 11: yn. Axagemuka JlaBpeHTbeBa;

- [TH3 Ne 15: yn. lyOpasHast.

Takxxe B Kazanu (HyHKIIMOHHPYIOT 4 TMO-
cta aBToMatuszupoBaHHoro koHtpois (ITIK3 -
MIOCT KOHTPOJIS 3ara30BaHHOCTH) MUH3KOIOTHH
PT, paGoraromme B HENPEpHIBHOM KPYTJIOCY-
TOYHOM pexuMme. CuuTbiBaHHE WHPOPMALUU
OCYIIECTBISIETCST KXKIbIE 5 MHUHYT, JaHHBIE 3a
20 MUHYT YCPEAHSIIOTCSI U TIOCTYyNalOT Ha IeH-
TpanpHbIi aucnerdepckuid myHKT (LIIT) u 06-
HOBJIIIOTCS yepe3 Kaxaele 20 MHHYT CO BCeX
1octoB. OCHOBHBIE aHAIM3UPYEMbIE HUHIPEAU-
€HTBI:

- [IK3-1 mo yn. Tykas, 109 (na Teppuro-
pun mpemmpuatus KaszaHckume AIEKTpOCeTH)
AQHAJIM3UPYET JOIMOJHUTEIHHO apOMaTHYECKUe
YII€BOJOPOBI, aKpOJEUH W YCTaHOBJEH s
KOHTpons 3arps3HeHuss atMochepsr OAO
«Haduc-Kocmerukcey;

- IIK3-2 no yn. ITaBmtoxuHna,75 (Teppu-
topuss Munskonorun PT) anammsupyer mpe-
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HUSI Bo3ayxa B KazaHu 3a M3y4eHHBIH mepHox
npuxoautcs Ha 2006 rox (KU3A5=13,66).

2. OCHOBHOH BKJIaJl B 3aIpsI3HEHUE aTMO-
coepsl T. Ka3zaHp BHOCAT BBIOPOCHI OT CTaIlHO-
HapHBIX WCTOYHHMKOB M aBTOTpaHcmopra. [ nmas-
HBIMH CTallAOHAPHBIMH HWCTOYHHUKAMHU 3arpss-
HEHHS aTMOC(Eepsl TOpoAa SBISTIOTCS — 3aBOX
Kazanpoprcunres, TOI-2 u TOII-3, «Kazan-
CKMM TOCyJapCTBEHHBIH IOPOXOBOM 3aBOI»,
OAO «Kazanckuii 3aBoJi CHHTETHUECKOTO Kay-
gykay, OAO «KazaHckuii MOTOPOCTPOUTEITHLHOE
ITO», OAO «Ka3aHckuii BEpTOJICTHBINA 3aBOMY,
MVII TIO «Kaszauepro», OAO «TarHedTbY,
OAO «Haduc — kocmetrkey. [Ipeodnanaroinee
BIMSIHME aBTOTPAHCIOPTa HAa YPOBEHb 3arpss-
HEeHMsI aTMOoc(epbl ropojia MOJITBEPKAAET aHa-
T3 KapThl — cXeMbl pactpoctpanenus CO, mo-
ctpoerHoil ¢ momomsio IO QGIS Desktop
2.8.1.

3. Bricokuil ypoBeHb 3arpsi3HEHUS aTMO-
chepol B 1. Kazanp ormewaercs mpu ciaObIxX
BETpax M WITWISIX, MaKCHUMajlbHas MOBTOpsie-
MOCTb KOTOPBIX IPUXOIUTCS Ha JICTHUE MECSIIIBI
M HAyalo OCeHHW, a TaKkXkKe IpPH TyMaHaX C
HanOOJIbIIEH MOBTOPSEMOCTBIO B Hauaje BECHbI

U OCCHH. YMCHBIICHUIO KOHIICHTPALUU BpeI-
HBIX BEIIECTB B aTMoc(epe crocoOCTBYET yBe-
JUYEeHUE CKOPOCTH BeTpa 70 6 M/c u Oojee u
HaJIMYMe NHTEHCHBHBIX 0CaaKOB Oosree 1 MM.

4. OcpenHeHHBIH KO3 UIUEHT camo-
ounienuss atmocdepsl s T. Kazanb mmeer
HanOoJplIee 3HAUCHHE B MapTe, WIONE U CEH-
t6pe — 0,89, 1,10 u 1,05 coorBercTBeHHO. B
yTpEeHHHE Yachl TOpOJCKas arMocdepa UMeeT
HauboJiee ONAromMpHUsATHBIC YCIIOBUS HAaKOILIC-
HUSI TIpuMeceld B atMocdepe, a K 18 1 - meHee
onaronpustHbie. OCHOBHOW BKJIAJ B BBICOKOEC
3HageHue K BHocHUT OoJbmIas MOBTOPSIEMOCTh
CTa0bIX BETPOB W TYMAaHOB, Majas IIOBTOpsIC-
MOCTh CJa0BIX BETPOB U TYMaHOB, a TaKKe
CHIIbHBIX BETPOB W ocankoB. Ha ocHoBaHuu
ompeneneHuss KOd(PHUINEHTAa CaMOOYHIICHUS
YCTAHOBJICHO, 4YTO BO3JYyIIHAs Cpela Topoaa
UMEET OrpaHHYCHHO OJAarompUsATHBIC CIIOCO0-
HOCTH K camoouuiieHuto B utone (1,25) u B
centsOpe (1,22), B apyrue Mecsibl yCIOBUS AT
pacceuBaHusi mpuMmeceit OiarompusitHele. Husz-
KW 3HA4YEHUs] OCPEIHEHHOTO 3HAYeHHS ITOTEH-
[Uaja 3arps3HeHus] aTMoc(epbl OTMEYArOTCS B
nepuos ¢ stHBaps 1o Mapt (2,4 —2,7).
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N30XOPHAA TEMNNIOEMKOCTb 1% BOAHOIO PACTBOPA XJIOPUAA MAMHUA

"Bacunuti W. [Jleopsinyukoe*, 2xaeam K. xaeamoe, 3 adxu A. PabadaHoe,
49nb0ap I'. UckeHdepos, 'uHapa [1. luxaxmedosa

"mabopamopusi mennohu3uKu eeomepMarbHbIX CUCMEM,

WHemumym npobnem eeomepmuu, [JazecmaHcKull Hay4HbIl ueHmp

Poccutickoli aka0emuu Hayk, Maxadkana, Poccusi, vasiliy_dv01@mail.ru
2nabopamopus aHepeemuku, MIHecmumym npobiem eeomepmuu,

Lazecmarckull HayuHbIl yeHmp, Pocculickas aka0emusi Hayk, Maxaukana, Poccus,
Snabopamopusi chusxumuu mepmassHbix 800, MHcmumym npobiem 2eomepmul,
Laeecmarckuli HayqHb Il yeHmp, Pocculickas akademus Hayk, Maxaukana, Poccus,
4nabopamopusi aKKyMyupo8aHUsi HUSKONOMEHYUaIbHO20 mensia U COTHEYHOU
aHepeuu, ®unuan OMBT PAH, Maxaukana, Poccusi

Pestome. Ljenb. OkcnepuMeHTansbHOE MUccregoBaHUe W30XOPHON Tennoémkoctn 1% BogHOro pactBopa xnopuga
MarHusi BOONb NuHUK hasoBoro paBHoBecusi. Memod. [insi onpeaeneHnst M30XOpHOH TENNOEMKOCTY Ha NMHUKM da-
30BOrO PABHOBECKS HAMYW MCMONb30BaHa yCTaHOBKa aguabaTHoro kanopumetpa X.M. AmupxaHoBa. Pe3ynbmamal.
PesynbTaTbl MCCNEA0BaHMS N30XOPHOI TENMOEMKOCTI B 3aBUCMMOCTY OT TeMNepaTypbl NPUBOAATCS Buae Tabmmy u
PUCYHKOB, MOMYYEHHbIE pe3yrbTaTbl CPABHUBAKOTCA C AaHHbIMW APYrX aBTOPOB. [1py OLEHKE CROXHOW CUCTEMbI
Henb3s OLeHMBaTh €€ APEEKTUBHOCTL TOMBKO ML HA OCHOBE OHOTO, AAXKE OUYEHb BAXHOIO KpUTEPMS, MPU 3TOM
NPUXOAMUTCS YUUTbIBATL TPEOOBAHNS TEXHUYECKOTO, 3KOHOMUYECKOTO, SKOMOTMYECKOrO M APYroro xapaktepa. Bbigo-
Obl. B reoTepmanbHoit aHepreTuke, Npy PeLUeH ONTUMU3ALMOHHBIX 3aaa4 3ChdEKTUBHOCTM, HEOBXOANUMO YuMTbI-
BaTb (pakT TEMNEpaTypHOi 3aBUCUMOCTM TEMMOEMKOCTW W MIIOTHOCTU. YYET TeMnepaTypHO! 3aBUCUMOCTW TaKnx
napameTpoB, KaK NIOTHOCTb W TENMOEMKOCTb MPK PacyéTax, CYLLECTBEHHO BINSIET HA 3HAYEHUs kpuTepus acpdek-
TUBHOCTH, KOTOPbIE HEOOXOAUMO Y4NTbIBATb, MO0 B MPOTUBHOM Cy4ae MOrpeLLHOCTb BbIYMCIEHUI MOXKET COCTaBUTb
00 20 %. MomnyyeHHble AaHHbIE M30XOPHOW TENNOEMKOCTI BOLAHBIX PACTBOPOB XIIOPUCTOrO MarHusi CpaBHUBaMUCh C
JaHHbIMK no Boge 1 BoaHbIM pactBopam NaCl u NaOH, nony4eHHbIMM paHee, KoTopble MOTYT ObITb NPeACTaBNEHb
KaK MoZenb reoTepmaribHON N MOPCKOW BOAB!.

KntoueBbie cnoBa: agnabaTHbii KanopumeTp, 30XopHas TENNOEMKOCTb, (Da30BOe paBHOBECHE, BOAHbIE PACTBO-
pbl CONeW, reoTepManbHast SHepPreTuka, yaenbHblii 00beM, TEPMOSNIEMEHT, TEMNEPATYPHbIN X0f,

®opmat uutmpoBanus: [sopsHunkoB B.W., Dxaeatos [1.K., PabagaHos IA., UckeHaepos 3.I'., LUnxaxmenosa
[.M. N3oxopHas TennoemkocTb 1% BogHoro pactsopa xnopuaa marius // KOr Poccum: akonorus, passutue. 2016.
T.11,N2. C.121-131. DOI: 10.18470/1992-1098-2016-2-121-131

ISOCHORIC HEAT CAPACITY OF 1% AQUEOUS SOLUTION OF MAGNESIUM CHLORIDE
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Abstract. Aim. The aim is to conduct an experimental study of isochoric heat capacity of 1% aqueous solution of
magnesium chloride along the phase boundary curve. Method. In order to determine the isochoric heat capacity at
the phase boundary curve we used the adiabatic calorimeter of KH. I. Amirkhanov. Results. Results of the study of
the isochoric heat capacity depending on the temperature are given in tables and figures; the findings are compared
with those of other researchers. When evaluating a complex system, we ought not to evaluate its effectiveness on
the basis of only one criterion, even a very important, in this case must take into account the requirements of the
technical, economic, environmental and of other natures. Conclusions. When solving optimization problems of effi-
ciency in geothermal energy it is necessary to take into account the fact of the temperature dependence of the heat
and density. The temperature dependence of the density and heat capacity in the calculations significantly affect the
value of the efficiency criterion to be taken into account, otherwise the calculation error can be up to 20%. The data
obtained from the isochoric heat capacity of aqueous solutions of magnesium chloride is compared with the data for
water and aqueous solutions of NaCl and NaOH, obtained previously, which may be represented as a model of geo-
thermal and sea water.

Keywords: adiabatic calorimeter, isochoric heat capacity, phase equilibria, aqueous solutions of salts, geothermal
energy, specific volume, thermocouple, temperature dependence.

For citation: Dvoryanchikov V.I., Djavatov D.K., Rabadanov G.A., Iskenderov E.G., Shikhakhmedova D.P. Isochoric
heat capacity of 1% aqueous solution of magnesium chloride. South of Russia: ecology, development. 2016, vol. 11,
no. 2, pp. 121-131. (In Russian) DOI: 10.18470/1992-1098-2016-2-121-131

BBEJEHUE

JloCTUrHYThIE MOKa3aTeIu pa3BUTUS He-
TpaHHHHOHHOﬁ OHCPICTUKU B MUPE U MECTO B
HEl reoTepManbHON SHEPTEeTUKH yKa3bIBAaeT Ha
TO, UTO JOJSI T€OTEPMANbHBIX UCTOUHHUKOB JIO-
cturaet 60% BBIPAOOTKH SHEPTUH HA OCHOBE
HETPaIMUIIMOHHBIX HCTOYHUKOB 3Hepruu [ 1-4].

OTIUYUTETBHOH OCOOCHHOCTBIO TeoTep-
MaJbHOI SHEPreTHKH SBIAeTcS e MacimTad-
HOCTb, BO3MOXHOCTb KOMIIJIEKCHOI'O HCII0JIb30-
BaHWUA M JOCTYHHOCTH JJIsI JOOBIYM COBPEMEH-
HBIMH TEXHHUUYECKUMU CPEJCTBAMH.

C yueroMm 3TOro, Takke IpPUHUMAsI BO
BHUMaHME 3HAYUTEJIbHbIE pa3BellaHHbIE 3amachl
TEpPMaJIbHBIX BOJ|, F€OTEPMAIbHYIO YHEPIrETUKY
MOJXHO CUHUTATh MPUOPUTECTHLBIM HAIIPABJICHUEM
pa3Butusi Poccuiickoil SHEPTeTUKH Cpeay BO3-
OOHOBIIEMBIX UCTOUHUKOB SHEPIHH.

BaxxHoii mpo0ieMoii reoTepMalibHOM OT-
paciu sBIsSETCS IOBBIIIEHUE €€ KOHKYPEHTO-
CIIOCOOHOCTH IO CPaBHEHHIO TPATULIHOHHBIMU
SHEPreTUYECKUMHU OoTpacisaMu. /g yimydiieHus
TE€XHHUKO-3KOHOMHUYECKHUX IOKa3aTeseil reorep-
MallbHOTO IPOM3BOJCTBA HEOOXOAWMO Kak
OPUMEHEHHE HOBEUIINX TEXHOJOIMH H3BIIEUe-
HUSI (HarpuMep, MCIOIh30BaHHE TOPHU3OHTAIb-
HBIX CKBa)KHH), UCHOJb30BaHUE U NMPUMEHEHUE
cucTeM KOMOMHUPOBAHHBIX C TPAJULUOHHBIMU
UCTOYHHKAMU DSHEPIHH, TaK M pa3padoTka |
UCCIIEZIOBAHUE  COOTBETCTBYIOIUX  MoOJenei

re0TePMAIBHBIX CHCTEM C IENBI0 ONTUMH3ALUK
WX MapaMeTpoB.

B cBs3u ¢ 3THM IIpoOIEMa ONITUMH3ALIUH
MPOLIECCOB H3BJICUYEHUS, HCIOIb30BAHUS T€0-
TepMaJIbHBIX PECYPCOB CTAHOBUTCS aKTYaJbHOU
MPaKTUIECKON 3aJaueil Ha MyTH aKTHUBHOTO MX
BOBJICUCHHS B SHEPTCTUICCKUH OaaHC.

3amaynd ONTHUMHU3ALMU HUMEKT OOJBIIOE
MPaKTHUECKOe 3HAuCHHWE, TaK KaK II03BOJSIOT
OTPEIEeTUTh TaKWe 3HAYCHHs NapaMeTpoB CH-
CTEeM, ONTHMHU3UPYIONINE TOT WU HHOW KPHUTE-
puit apdexTrBHOCTH. OIHAKO TPU OIECHKE
CIIO)KHOH CHCTEMBI HENb3sl OICHUBATH €€ (-
(EKTHBHOCTh TOJIBKO JIMIIh HA OCHOBE OIHOTO,
Jla)Ke OYEeHb Ba)XXHOTO Kputepus. I[Ipu sTOoM
NPUXOIUTCS YYUTHIBATH TPEOOBAHMS TEXHHUUE-
CKOTO, JKOHOMHYECKOTO, OKOJIOTHYECKOTO U
JIPYToOTo Xapakrepa.

[Ipn permeHNM ONTUMH3AIMOHHBIX 3313
HEOOXOJMMO YUYUTHIBATH (PaKT TEMIIEPATyPHOI
3aBUCHUMOCTH TEIUIOEMKOCTH U INIOTHOCTH, O
9éM CBHICTEIBCTBYIOT IaHHBIE JKCIIEPUMEH-
TAIIFHOTO HCCIICIOBAHUS, TIOTyYSHHBIC IS Te0-
TEPMAJIbHBIX (DIIOUIOB PA3TMYHON MHHEpAaIH-
3aIMy Ha TUHUA (a30BOTO paBHOBECHS [S].

B cBs13u ¢ 3THM Hamu| UCcIe0BaHa U30-
XOpHasl TEII0EMKOCTh BOJHOIO PAaCTBOPA XJIO-
puaa Maraus, KOTOpLIﬁ ABIACTCA OAHHUM H3 CO-
CTaBIIIOIINX T€OTEPMAIIEHOM BOJEL.

METO/]] UCCJIEIOBAHUSI

Jns onpeneneHuss H30XOPHOM TEIIOEM-
KOCTH Ha JIMHUH (Pa30BOrO pPaBHOBECHS HAMU
HCTIONIb30BaHA YCTAHOBKA annabaTHOTO Kajo-

pumetrpa X.U. Amupxanosa. Panee atuim Meto-
JOM OBUIM HCCIEeIOBaHbl BOAHO-COJIEBBIE CH-
cremel H,O — NaOH, KOH, KNOs, KCl, NaCl,
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BBIBO/IbI

1. AnHanu3 naHHBIX, TOJIYYECHHBIX B Pe3yJbTaTe
pacuéra, I0Ka3bIBa€T, YTO YUET TEMIIEPATYPHOU
3aBUCHUMOCTH TaKHUX MapaMeTpoB Kak IUIOT-
HOCTh M TEIJIOEMKOCTb TpH pacuéTrax Ccylie-
CTBEHHO BIUSET HA 3HAUYCHUS KpUTEpHs dPdek-
TUBHOCTU IIpU pEIIEHUH ONTHUMU3ALUOHHBIX
3aJa4, KOTOpble HEOOXOAUMO YUUTHIBATh, OO B
MPOTHUBHOM Clly4yae MOTPEUTHOCTh BBIYMCICHUIN
MOXeT coctaBuTh 10 20 %, 4TO HEAOMyCTHMO
IpU NPOBEACHUH KOJMYECTBEHHBIX PacuyEToB
[5]

2. YCTaHOBJIEHO, YTO CYHIECTBYIOT ONTHMAb-
HbI€ PEXUMBI JKCIUTyaTallud U ONTUMAaJIbHbIE
napaMeTpbl pa3iUYHBIX TeO0TePMAaJbHBIX CHU-
CTeM, KOTOpBIC OJHO3HAYHO 3aBUCIT OT Mapa-
METPOB M T'€OTEPMHUYECKUX YCIOBUH KOHKpET-
HOTO MECTOPOKICHHUSI.

3. Tlony4eHHble AaHHBIE U30XOPHOU TEMJIOEM-
KOCTH BOJHBIX PACTBOPOB XJIOPUCTOTO KAJIBITHSI
CPaBHMUBAJIMCH C JJAaHHBIMHU I10 BOAE M BOJHBIM
pactBopam NaCl u NaOH, nonyyeHHbIMH paHee
[15], xoTopsle MOTYT OBITH NMPEICTABICHBI KaK
MOJI€/Ib F€0TEPMaIbHOM U MOPCKON BOJBL.

4. 3agaud  ONTHMH3AIMU HMMEIOT  OOJIbBIIOE
MPAaKTUYECKOe 3HAYEHHE, TaK KaK MO3BOJISIOT
ONPEICTUTh TaKWe 3HAUCHMS IapaMeTpoB CH-
CTeM, ONTHUMHU3HUPYIOLIUE TOT UM MHOH KpHUTe-
puit s>ddextuBHOCTH. OTHAKO TNPH OLEHKE
CIIO)KHOH CHCTEMBI HeNlb3sl OICHHWBaTh €€ (-
(DEeKTHBHOCTH TOJIFKO JIMIIH HA OCHOBE OIHOTO,
Jla)ke OYeHb Ba)XHOro kpurepusd. IIpum sToM
MPUXOJUTCA YYHUTHIBATh TPEOOBaHMS TEXHUYE-
CKOI0, 3KOHOMMYECKOIO, HKOJOTMYECKOIo U
JIPyroro xapakrepa.
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JKOnoruna 3eMNENONb30BAHUA CENbCKOXO3ANCTBEHHbIX
Yroaun B CEBEPO-KABKA3CKOM ®EJEPANIbHOM OKPYT'E

1Mazomed P. Mycaes, 2qmumpuii A. LLlanoeanoe,

[Tasen B. Knrowun*, 2CeemnaHa B. CaguHosa

'kahedpa kadacmpoe u naHAwagmHoU apxumeKkmypabl,
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Pestome. Lenb. OueHka npoucxoasiumx npoLeccoB Ha CENbCKOXO3ANCTBEHHBIX yroabsx Ha Tepputopun Cesepo-
KaBkasckoro chegepanbHoro okpyra Poccuiickon ®efepauuy npu UX MHTEHCUBHOM MCNONb3oBaHUW. Memoohb!. AHa-
U3 NUTEPATYPHBIX MCTOYHWKOB U OBLLENPUHSATBIX METOAMK C UCMOMNb30BaHNEM FEONH(OPMALMOHHBIX cucTeM. Pe-
3ynbmamel. B degepansHom okpyre aga cybbekta (CtaBpononbckuit kpai n Pecnybnvka [arectaH) saHumaiot
68,29% OT BCen TeppuUTOPUM W OMPERENSOT OCHOBHYK CENMbCKOXO3ANCTBEHHYIO MOMMTMKY. AHanM3 nokasatenen
AHTPOMOreHHON Aerpagaumn CenbCKOXO3SAMCTBEHHbIX Yrouit B cybbekTax okpyra BbisBnsieT, Yto B Pecnybnuke
[arectaH 84% TeppuTopumn noasepraeTcs aerpagaumu (BogHom aposum), a B KabapanHo-bankapckoi Pecnybnuke
Tonbko 0,04% (oconoHueBaHuio 3emenb). Ecnu paccmatpuBath KOS(PUUMEHT Aerpajaluy KOMMMEKCHO, TO
HamBbICLIMA NokasaTenb B [larectaHe coctaBun 2,04. 3akmroyeHue. YcTaHoBneHo, Yto B CeBepo-KaBkaackom e-
JepanbHOM OKpyre aHTPOMOreHHast Harpyaka Ha 3eMru CernbCKOXO3ANCTBEHHOTO HA3HAYeHWs 1, B MEPBYIO OYepemb
Ha CENbCKOXO3ANCTBEHHbIE YTOfbsl, O4EHb BbICOKA, MPK HIU3KOW 0BECNEYEHHOCTI HAaceneHus NaLlHen, YTo Bbi3biBaeT
MHOrMe Npobnembl 4115 perMoHa, B TOM YUCe W coumanbHble. NMpeanoXeH KOMNIEeKe MeponpPUATUI ANS NOBbILIEHMS
NPOLYKTUBHOCTW YrOAWIA, YCUINEHNS KOHTPOIS CO CTOPOHbI FOCYAAPCTBEHHbIX OPraHoB 3a UCMONbL30BaHUEM, OXPaHON
W yryyLweHrem 3eMenb 1 3 dMeKTUBHBIM UCMOMNb30BAHNEM KanUTanbHbIX BOXEHWI.

KnioueBble cnoBa: 3po3nst MOYB, MOHWTOPWHN, Aerpagauus noys, MPOAYKTUBHOCTb, OLIEHKa, 3eMNenonb30BaHue,
Cesepo-KaBkasckuin heepanbHbin okpyr, Poccust.

®opmat uutuposanus: Mycaes M.P., Lanosanos [.A., KntowwH 1.B., CasuHosa C.B. Skonorus semnenons3osa-
HWS CENbCKOX03AMCTBEHHbIX yroaui B CeBepo-KaskasckoMm defiepansHom okpyre // FOr Poccum: akonorus, passu-
Tne. 2016. T.11, N2. C.132-142. DOI: 10.18470/1992-1098-2016-2-132-142

ECOLOGY OF AGRICULTURAL LAND USE THE NORTH CAUCASIAN FEDERAL DISTRICT

"Magomed R. Musaev, 2Dmitriy A. Shapovalov,

2Pavel V. Klyushin*, 2Svetlana V. Savinova

Sub-department of Inventories and Landscape Architecture,

M.M. Dzhambulatov Dagestan State Agricultural University, Makhachkala, Russia
2Sub-department of Land Use and Inventories, State University of Land Management,
Moscow, Russia, klyushinpv@gmail.com

Abstract. Aim. The aim is to make an evaluation of the processes taking place on agricultural lands when intensively
used on the territory of the North Caucasus Federal District of the Russian Federation. Methods. Analysis of literary
sources and conventional techniques with the use of geo-informational systems. Results. Stavropol Territory and
Dagestan Republic occupy 68,29% of the territory of the Federal District and determine the basic agricultural policy.
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Analysis of anthropogenic degradation of agricultural land in the territorial entities of the district reveals that in the
Republic of Dagestan 84% of the territory suffers from degradation (water erosion), and in Kabardino-Balkaria only
0,04% (alkalinization of the land). In case we consider the degradation factor on an integrated basis, then the highest
rate in Dagestan reached 2,04. Conclusion. It was established that in the North Caucasus Federal District the an-
thropogenic pressure on agricultural lands is very high along with low arable lands supply, thus causing many prob-
lems for the region, including social. We suggest a set of measures to improve land productivity; to strengthen control
by the public authorities over the use, protection and improvement of land and the efficient use of capital invest-
ments.

Keywords: soil erosion, monitoring, soil degradation, productivity assessment, land use, North Caucasian Federal
District, Russia.

For citation: Musaev M.R., Shapovalov D.A., Klyushin P.V., Savinova S.V. Ecology of agricultural land use the

North Caucasian federal district. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 132-142. (In Rus-
sian) DOI: 10.18470/1992-1098-2016-2-132-142

BBEJIEHUE

Opo3noHHbIE TMpolecchl B Poccuiickoit
®denepanny OCTAIOTCS OAHUM W3 TIIaBHBIX HC-
TOYHHKOB TIOTEPh PECYPCOB TUIOTIOPOIHS TOUBEHI
U ypoxas, YXyIIICHHS OKPYXKAIOIICH Cpebl.
Dpo3us OYB SBISETCS Hauboyiee MacITaOHBIM
U BPEJIOHOCHBIM BHAOM JETpaigaldil MOYB. JTO
CBSI3aHO C €€ IIMPOKUM PACIPOCTPAHCHHEM, C
DIyOWHOM M HEOOPaTUMOCTHIO U3MEHEHHN T10Y-
BEHHOTO MOKpoBa. J[ucOanaHc cexpXx03yroauii B
MOCJICIIHEE BPEMsI CTAHOBUTCSI BaXKHOH DKOJIO-
TMYECKOM MPUYMHON BBIBOJA MOYB M3 000pOTA.
OKOJIOTHYECKH JOITYyCTUMON HOPMOH CUMTAETCS
pacnamika He 6onee 50-55% Teppuropuu patio-
HOB, MPUTOAHBIX st 3emuenenus. OcranbHast
TEPPUTOPHS JOJDKHA OBITH 3aHATa KOPMOBBIMHU

YTOABSIMH, JIECHBIMH MacCUBaMH, HACEIICHHBIMU
IIyHKTaMH{, TPAHCHOPTHBIMU KOMMYHHKALUAMU
U APYTHMHU HECENbCKOXO3IHCTBECHHBIMI OOBEK-
tamu. [IpoOnemMa B TOM, YTO HapaMeTphl Ipe-
JIEJIbHO JIOIYCTUMOM pacnaxaHHOCTH TEPPUTO-
pun B psne peruoHoB Poccuu 3HAYUTEIBHO
MPEeBbIIIAIN HOPMBI. BO MHOTHX pernoHax u Ha
Oompmrell yacTH paBHUHHBIX TEPPUTOPHUIl pac-
maxano 6omee 60% IUIomEame CeNbCKOXO03SH-
cTBeHHbIX yronui. Tak, B CTaBpOMOIbCKOM
Kpae B Takux paiioHax kak braromapHeHckui,
I'eopruesckuii, Kuposckuii, HoBoanekcan-
npoBckuii 1 HoBocenuukwuii npessitnaet 80%, a
Ha paBHMHax KabGapmuno-bankapum — Oomee
90% [1-4].

HEJb U METO/JAbI UCCJIEAJOBAHUSA

eas. /[laTp OLEHKY NOPOUCXOMSIIMX
MPOLIECCOB Ha 3€MIISIX CEJIbCKOXO3IUCTBEHHOTO
Ha3HAYEHUs HAa  TEePPUTOPHH Cesepo-
Kagkasckoro ¢enepanpHoro okpyra Poccuii-
ckoil denepanuu Npu UX HUHTEHCUBHOM HC-
nojp30BaHMU. Ha OCHOBE MOHHUTOpPHHIa 3e-
MEJBHBIX PECYPCOB U PE3YJHTATOB CBOMX HC-
CIIeOBaHUN pa3paboTaTh PEKOMEHIALUU 10

BCJICHUIO XO3SMCTBEHHOM JEATCILHOCTH B
YCIOBHUSX  HMHTCHCHBHBIX  JIETPaJallMOHHBIX
MPOIIECCOB.

Metoasl wuccaenoBanus. Ha ocHoBe

aHaJM3a JIMTEPaTypHBIX HCTOYHHKOB M COO-
CTBEHHBIX HCCIIEJOBAaHUHA TPH BHICOKOW aHTPO-
MOTCHHON HAarpy3Ke Ha 3eMJIM CEeIbCKOXO3sIH-
CTBEHHOT'O Ha3HAYeHHs U, B IIEPBYIO OYepeab Ha
CENTbCKOXO3SHCTBEHHBIE  yTOIbsI  BBISABJICHBI
IOPUYMHBL, OT KOTOPBIX HPUBEANIAE K TaKOMY
COCTOSIHMIO. JlaHHBIE O COBPEMEHHOM COCTOSI-
HUM arpoiaHAmadToB IO BCeM CyOBeKTam
OKpyTa W TOKa3aTeJell aHTPOIOTeHHOH Harpy-

30K SIBJISIOTCS OCHOBOW pa3pabOTKH HEOOXOIH-
MBIX CEJIbCKOXO3SHCTBEHHBIX MEPONPHUITUH C
LENbI0 YMEHBIICHHUS WU NpeAOTBpalleHUs He-
OmaromnpuATHBIX IporeccoB. B HacTosmee Bpe-
MSl MOHUTOPHHT 3€MeJIb CEIbCKOX03sIiCTBEHHO-
ro Ha3HaueHUs, KaK U B APYrux peruoHax Poc-
CUM, MPOBOAMTCS YCTApPEBIIUMH METOJWKAMH,
KOTOpBIE HE YYUTBIBAIOT YK€ MPOLIEIIINE Je-
rpaJalliOHHbIE TPOLECCHl, a TAKKe M TO, YTO
MIPOUCXOAUT B HACTOSIIEE BPEeMs, 1a M SKETO0I-
HBIE JIOKAIBHBIE OOCIIENTOBAHUS O CyOBEKTaM
denepanuu He NpeBBIIAIOT 5-7% OT Beel Tep-
putopun kpasi. C yuyeToM 3Toro B cBoei padore
[IPOaHAIM3UPOBAIM YXKE UMEIOIINECS JaHHbIE U
pa3pabotanu Oosiee CTPOrve KpUTEPUH OLIEHKU
yKe JIerpaJiupoBaHHBIX Tepputopuil. OCHOBHOU
00peM mH(MOpPMALNH, UCIIOIB3yEMBIH B HaIleM
UCCIICIOBAaHUH, XPAHWICSA, O0palOaThIBANCSI H
ananusuposancs B ['MC Maplnfo, Tak xak gaH-
HBIW MPOJYKT MPEACTABIAET JOCTATOYHO HIUPO-
KM€ BO3MOXHOCTH Juid paOoThl ¢ O6a3amMu JaH-
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MEXAHUYECKAS OBPABOTKA NO4BbI B ATPONIAHALWA®TAX
B KOHTEKCTE INMOBAJIbHOI O NOTEMNEHUA KITUMATA

3 acaH H. Macanoe*, 2Mypam A. ApcnaHos, 'Alimemup A. Aiimemupos

! kagheOpa pekpeayLoHHOU 2eozpaguu U ycmolyugo20 pa3gumus,

[Hazecmarckuli eocydapcmeeHHb Il yHusepcumem,

Maxaukana, Poccus, nikuevich@mail.ru

2kachedpa mexHuyeckol aKkcnyamauyuu asmomobuned,

Laeecmarckuti 2ocydapcmeeHHbIli azpapHbill yHUgepcumem

umeHu M.M. [xambynamosa, Maxaukana, Poccus

3nabopamopus 6uozeoxumuu, Mpukacnulckul uHcmumym 6uoI02u4eCKUX Pecypcos
Lazecmanckull HayuHbIl yeHmp Poccutickol akademuu Hayk, Maxadkana, Poccus

Pe3stome. Lenbro nccnenoBaHnil Bbio BbIsIBUTL BO3MOXHOCTb YTUNM3ALWMW Yyriepoga aTMocdepsl 1 3 deKTMBHOMO
MCMONb30BaHMS NMOCTYNAoLLEN Ha NOBEPXHOCTb NOYBbI (HOTOCUHTETUYECKM aKTUBHOW pagmauumn (PAP) nytem dop-
MWPOBaHNS BbICOKOMPOLYKTUBHOMO €CTECTBEHHOMO (PUTOLIEHO3a BO BTOPOiA MONOBMHE NETa 1 MUHUMM3ALMN NepUo-
[Ja NOAroTOBKM MOYBbI NOA CrieaytoLLyto B ceBoobopoTe kynbTypy. MemodsI. B akcnepumeHTe uccnefoBanuch Ase
CMCTEMbI COfiepKaHus! MOYBbI B MOXHUBHOI Nepuog, BbibiBatoLLme: 1. amucenio CO2 13 NoYBbI NPK CYLLECTBYIOLLEN
B PermoHe cuctembl ee 06paboTku nog KynbTypbl ceBoobopoTa 2. HakonneHne CO2 B OpraHMYeckoit macce ecre-
CTBEHHOTO (PMTOLIEHO3a C MOCMEAYHLIE 3anaLlkoi 3eNeHON Macchl B hade MONOYHO — BOCKOBOW CMENOCTU CEMSIH
pacTeHuil - JOMMHAHTOB M MMHUMM3aLMS nepuoga MOArOTOBKM MOYBbI MOA CREAYHLY KynbTypy cesooboporta.
Pesynbmambl. W3 npuBEAEHHbIX OaHHbIX CREAYeT, YTO NUTATENbHbIA PEXUM MOYBbI NOA O3UMON MLIEHULEN npu
3analuke 3eeHON MacChbl CTECTBEHHOMO PUTOLIEHO3a CYLLECTBEHHO YNYYLLAETCS MO CPaBHEHWMIO ¢ nouBoobpaba-
ThiBalOLEN CUCTEMON. AHANOTMYHbIE AaHHble MOMyYeHbl U APYruMU UCCTeoBaTeNsMuM, KOTOpble 0O0CHOBbLIBAIOT
JaHHbI aKT TeM, YTO CAEpanbHbIE KynbTypbl, B HALLEM Cly4ae €CTECTBEHHbIN (MTOLEHO3, B MPOLECCE CBOEWA
KU3HEOEATENBHOCTU BOBMEKAKT B OMONOMMYECKIMA KPYrOBOPOT U UCTIONbL3YIOT 4711 CO3AaHNS OPraHUYEeCKoro BeLle-
CTBA TPYAHOLOCTYMHbIE COEAMHEHMS NX MOAMAXOTHBIX CIIOEB MOYBbI. akmoyeHue. [laetca HaydHoe obocHoBaHWe
HeLenecoobpasHOCTU MPUMEHEHUS CYLLECTBYIOWMX cucTeM 06paboTkM nousbl B arponaHgwadrax, KoTopble
HanpaeneHbl Ha CUCTEMAaTU4eCKoe YHNYTOXEHUE COPHO - Mnoneson pacTUTeNbHOCTN B Nepuoabl, CBOﬁOﬂHbIe OT no-
CEBOB arpoLieHO30B.

KnioueBble cnoa: amuccust CO2, Hakonnenne COz, cuctema cogepkaHus MouBbl, XMMWYECKUA COCTaB MOYBHI,
BWOOBOMW COCTaB ECTECTBEHHOIO (PUTOLIEHO3a, XMMUYECKUIA COCTaB ECTECTBEHHOMO (OUTOLEHO3a, 03UMast NLueHuLa.

®opmat umtuposanus: MacaHos .H., Apcnanos M.A., Aiitemmpos A.A. MexaHuuyeckas 0bpaboTka nousbl B arpo-
naHawadTax B KOHTEKCTe rmobanbHoro notenneHust knumata // KOr Poccun: akonorus, passutue. 2016. T.11, N2.
C.143-151. DOI: 10.18470/1992-1098-2016-2-143-151

TILLAGE OPERATIONS IN AGRICULTURAL LANDSCAPES
IN THE CONTEXT OF GLOBAL WARMING

3Gasan N. Gasanov*, ZMurat A. Arslanov, 'Aytemir A. Aytemirov
1Sub-department of Recreation Geography and Sustainable Development,
Dagestan State University, Makhachkala, Russia; nikuevich@mail.ru.
2Sub-department of Technical Exploitation of Automobiles,

M.M. Dzhambulatov Dagestan State Agricultural University, Makhachkala, Russia
3 Laboratory of Biogeochemistry, Caspian Institute of Biological Resources,
Dagestan Scientific Center, Russian Academy of Sciences, Makhachkala, Russia

Abstract. Aim. The aim was to identify the possibility of recycling the carbon in the atmosphere and the efficient use
of photosynthetically active radiation (PAR) coming to the soil surface by means of the formation of highly natural
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phytocenosis in the back half of the summer and to minimize soil preparation period for the next crop in the rotation.
Methods. We studied two systems of soil management in the stubble period, they cause: Firstly, CO2 emissions from
the soil under the existing soil cultivation methods for crop rotation in the region. Secondly, the accumulation of CO2
in the organic mass of natural phytocenosis followed by plowing the green mass in the stage of milk-wax ripeness of
the seeds — the dominants, and minimizing the period of preparing the ground for the next crop rotation. Result. Ac-
cording to the obtained data, it shows that a nutritious regime of soil under the winter wheat during plowing of green
mass of natural phytocenosis is substantially improved compared to the tillage system. Similar findings were ob-
tained by other researchers that justify the fact that the green manure crops, in this case natural phytocoenosis,
throughout its life involves hard compound subarable soil layers in the biological cycle which is used to create organ-
ic matter. Conclusion. We provide a scientific rationale for the inexpediency of the use of existing tillage systems in
agricultural landscapes, which are causing systematic destruction of weed - field vegetation during the periods free
from agrocenoses.

Keywords: CO. emissions, CO2 accumulation, soil management system, chemical composition of the soil, species
composition of natural phytocenosis, chemical composition of natural phytocenosis, winter wheat.

For citation: Gasanov G.N., Arslanov M.A., Aytemirov A.A. Tillage operations in agricultural landscapes in the con-
text of global warming. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 143-151. (In Russian) DOI:
10.18470/1992-1098-2016-2-143-151

BBEJIEHUE

®dopmupoBaHHE MMTAPHUKOBOTO (P (eKTa B
aTMocdepe BBI3BaHO TEM, UTO TOTOK SHCPTHHU B
WHPPaKpaCHOM JHAaNa3oHe CHEKTpa, MOJHHMA-
IOLIMCA OT IIOBEPXHOCTU 3€MJIH, MOTJIOIIAETCs
MOJICKYJIaMH Ta30B aTtMoc(epbl: AHOKCHIOM
yriaepona, 030HOM, 3aKHChIO a30Ta, METAaHOM U
BOJISIHBIM ITapOM U H3Iy4yaeTcs oOpaTHO B pas-
HBIC CTOPOHEI. [loMOBHHA 3HEPTHH, TOTJIOMICH-
HOW MOJIEKyJIaM{ TMapHHUKOBBIX ra3oB, BO3Bpa-
nraercs 00paTHO K MOBEPXHOCTU 3€MJIH, BBI3bI-
Bas €€ pa3orpes.

[TapuukoBslii 3¢dexkr — 310 ecrecTBeH-
HOe aTMoc(epHOe SBIEHHE, KOTOpOE MOAIep-
JKUBACT CPEIHIOID TEMIIEpPaTypy IUIAaHEeTH Ha
OTHOCHUTEIBHO cTaOWIbHOM ypoBHe. OmHAKO
WHTCHCU(UKAIUST aHTPOIIOTEHHOW JIesTebHO-
CTH OKa3bIBaeT 3aMETHOE BIMSHHUE HA XHMHUeE-
CKHIl cocTaB aTMOc(epbl B CTOPOHY YBEIHYe-
HUSl COJEpIKaHUSl NMapHUKOBBIX ra3zoB. Ocolyro
03a004YE€HHOCTh BBI3BIBAET POCT COJNICP)KAHUS B
aTMoc(epe YIIeKUCIIoro ras3a, Tak KakK pacTy-
1Iee HCIOJb30BaHUE YIIEBOJOPOJOB — OCHOB-
HOTO MCTOYHHWKA YMHCCHHU JUOKCHAA YTIepo.a,
MeTaHa, 3aKHCH a30Ta B aTMoc(epy deroBeue-
CTBOM IPOJOIKUTCA U B Onmxkaiimem Oymy-
meM. 3a MoCNeHUE JIBa C MOJOBMHOM Beka (C
Hayalla WHAYCTPHAIBHOW 3pbI) COJAEpIKaHHE
CO, B atMocepe yxe Beipocio Ha 30% [1].

Cpenu (hakTOpoB, 3aMeIUISIONIUX TJIO-
0anpHOC TOTCIUICHHE KIMMAaTa, BaXKHAs POJb
OTBOIUTCS CTUMYJIHPOBAHHIO  PACIIUPEHHIO
TUIOIIAJeH, 3aHATBHIX (PUTOLIEHO3aMH, KOTOPBIE
SBIISIOTCS aKTUBHBIMHU aKIeNTopaMu (TOTpeOu-
TensiMU) TapHukoBoro rasza [1, 2]. OmHako B
arponanamadrax, nake aKTHBHO HCIIOJb3ye-

MBIX U TONYYCHHS NPOXYKIWH, 3HAYATEIh-
HBIC TEPPUTOPUU OCTAIOTCS HE 3aHATHIMH (DU-
TOIICHO3aMH B OTJICJIbHBIC MEpPHObI roja. Tak,
B I0KHBIX paiioHax Hamei ctpaHbl (CeBepHbIi
Kagxkaz, Cpennee n Hmwxnaee [loBomkbe) mocie
yOOPKH O3MMBIX U SAPOBBIX 3€PHOBBIX M 3€PHO-
000OBBIX KYJBTYp - 3TO BTOpasi IOJIOBUHA HUIOHS
- Hayallo WIOJl — B TCUCHHE MOYTH 4 MECSICB
TEIUIbII IepuoJl rojia ¢ CyMMOM aKTUBHBIX TEM-
neparyp Bosayxa (Beime 5°C) 2000 - 2500°C.
ocTaeTcsl CBOOOJHOH OT pPacTUTENHLHOCTH. 3a
STOT MEPUOJ MOXKHO BBIpacTuTh 25-35 T/ra 3e-
JIEHOH MacChl KOPMOBBIX KYJBTYD: KYKYpPY3Bl,
COpPro caxapHOTO, CYJaHCKOH TpaBbl, ropoxa
Wi ux cMmeceid [3, 4], 10-201/ra TopuuIipl, Cy-
penunsl [5]. MoxHO gaxke mosydath mo 2 - 3
T/Ta 3epHa CKOPOCHENBIX THOPUIOB KYKYpPY3bl,
1,5 - 2,2 T/ra mpoca, SpOBbIX 3ePHOBBIX KYJIbTYP
[6].

Ho B GonblIMHCTBE ciydasix B TEUCHHUE
3TOTO ITEepHOJA MOYBa MHTEHCHBHO 00pabaThI-
BaeTCsl B LEISIX YHUYTOXKEHUS IMOSBUBLIMXCS
COPHSIKOB, HE JlaBasi UM YKOPEHHUTHCS M BEreTH-
poBatb. Ilpu 3TOM TepsieTcss 6e3BO3BpaTHO, HE
CO3/1aB HMKaKoW mpoaykuuu, 44 - 46 % doto-
CUHTEeTHYeCKH akTUBHOW pamuanun (DAP) uz
48 - 51 xkai, MOCTyMaloIIEH B 3TOM PETHOHE HA
lem® miomaan [7]. bonee Toro, B mporecce 00-
paboTKHU paspylraercsi 3HaYUTeNbHAs 9acTh Op-
TaHUYECKOTO  BEIIECTBA IIOYBHI,  YCHIIUBAS
OMHCCHIO ITUOKCHAA yriiepoma B arMocdepy,
CroCOOCTBYSI 3THUM, YCWJICHHIO TMapHUKOBOTO
saddexra [8].

OnmHako B TOCIETHHE TOABI CEIHCKOXO-
3sIICTBEHHBIE MIPEANPUATHS PEIKO MPUOETAIOT K
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Pestome. Ljesbio SBNAETCA TEOPETUYECKME UCCMEA0BAHNS YCIOBNA BO3HUKHOBEHWS MOBEPXHOCTHOIO CTOKA W pas-
paboTka arpoTEXHUYECKUX MeponpusaTiA no 6opbbe ¢ HUM. O6cykdeHue. BO3HMKHOBEHME NOBEPXHOCTHOTO CTOKA
BO3MOXHO MPU YCMOBWMW, YTO MHTEHCUBHOCTbL MOCTYNIEHWS BNary B e4uHULY BPEMEHW OOIbLUE MHTEHCUBHOCTYU €M0
BMUTbIBAHWS 1 MPOXOXAEHNS Yepe3 MaxoTHbIN CIIOi NOYBbI. YCOBKE BO3HUKHOBEHWUS TOBEPXHOCTHOTO CTOKA BO3HU-
KaeT NPy BbICOKON MHTEHCMBHOCTY NOCTYMMEHUS BMar Ha MOBEPXHOCTb NOYBbI, KOTOPasi MOXET ObITb B Cryyae nue-
HEeBbIX 0CaKOB, HW3KOW BOJONPOHMLIAEMOCTM BEPXHErO CMOs MOYBbI, BbI3BAHHOTO MOBLILIEHHON MNOTHOCTLIO. He
NOABEPILUMIACS PhIXTIEHNIO BEPXHUI NAXOTHBIA CMOW XyXe NpomnyckaeT Yepes cebs Bnary, Yem paspbixfieHHbIn. Hus-
kasi NponyckHast cnocoBHOCTL NAaXOTHOTO CMOst MOXET BbiTb 0BYCMNOBNEHA TeM, YTO OH HaCbILLEH Bnaroi Jo npege-
Nna, a HUKenexalyye NoanaxoTHbIE CMOM He BMUTLIBAKT, MO0 BNUTLIBAKOT HEAOCTATOYHO BOAbI, MPOMYCKaOT MEHb-
Lue BOAbl, YeM MOCTYNaeT Yepe3 BEPXHUI NaxOTHbIN CION MOYBbI. ITO ABMEHNE NMPUBOAMT K NEPEHACHILLEHNIO BEPX-
HEro MaxoTHOTO Crosi BOAOW, YTO MOXET NMPUBECTU K BOOHOM 3pO3UN 1 ONOM3HEBLIM SBNEHNAM. 3akmoyeHue. [10-
NyYeHHbIE aHaNUTUYECKUE BbIPKEHUS, XapakTepuayloLme NPOLeCC HaKonneHus Bnaru B nouse u 0b6pa3oBaHus
MOBEPXHOCTHOIO CTOKA, MO3BOMNSIOT TEOPETUYECKM 060CHOBATL HEOBXOAUMOCTL NPOBELEHMS Pa3NNYHbIX arpOHOMU-
YeCKMX NPUEMOB BO3LENCTBUA Ha NouBY. Bbibop opyaust 1 TeXHONOMW BO3AEACTBUS HA NOYBY C LIEMNbK COXPaHEHMS!
11 HaKOMMEHWs BNark BOIMKEH OCYLLECTBASTLCA C YYETOM KOHKPETHbIX arponaHawadTHbIX

YCNOBUI XapaKTEPHbIX ANS AaHHbIX NOMEn.
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Abstract. Aim. The aim is to conduct a theoretical study of the conditions of occurrence of surface runoff and take
technical measures for its prevention. Discussion. The occurrence of surface runoff is possible on condition that the
intensity of moisture entry per time unit is greater than the intensity of its absorption and passage through the topsoil.
Conditions of surface runoff occur at high intensity of moisture entering the soil surface which can be in the case of
heavy rainfall, low water permeability of topsoil as a result of the increased density. The upper topsoil not affected by
loosening passes moisture worse than loosened. Low water conductivity of the arable layer may be due to the fact
that it is saturated with moisture up to the limit, and the underlying subsoil layers do not absorb or absorb not enough
water, pass water less than enters through the upper topsoil. This phenomenon leads to oversaturation of the top
plowed layer by water, which can lead to water erosion and landslide. Conclusion. We obtained analytical expres-
sions describing the process of accumulation of moisture in the soil and the formation of surface runoff, which also
allow to theoretically justify the need for different agronomic techniques impact on soil. We should select tools and
soil impact techniques in order to preserve and accumulate moisture with account of the certain agrolandscape con-
ditions specific to these fields.

Keywords: moisture accumulation, runoff, soil, tillage, agrotechnical measures, water conductivity, moisture infiltra-
tion rate, soil loosening, microrelief.

For citation: Khalilov M.B., Zhuk A.F., Aytemirov A.A., Gayrabekova R. Kh. Taking various agro-technical measures
for the preservation and accumulation of moisture. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp.
152-159. (In Russian) DOI: 10.18470/1992-1098-2016-2-152-159

BBEJIEHUE

Pecny6nuka Jlarectan xapakTepusyercs
3aCYILIUBBIM KJIAMATOM, BBICOKHMHU JICTHHMH
TemnepaTtypamu. BeTpoBas Harpyska, 0cCOOEHHO
B HU3MEHHOHN YaCTH TEPPUTOPUHU U MPEIATOPhIX
JIOCTaTOYHO BBICOKAs M0 CPABHEHHIO C YCIIOBH-
asmu  pyrux CeBepOKaBKAa3CKUX PECIyOJIHK.
Ecimu ydecTh HHU3KYIO BIIQXKHOCTHh BO3IIyXa, BBI-
COKYIO TeMIIepaTypy W MOBBIIICHHYIO BETPOBYIO
HAarpy3Ky, TO MPUXOJUM K BBIBOJY, YTO OCHOB-
HBIM (DAKTOPOM JIMMHUTHPYIOLIINM ypPOXKAHHOCTB
3epHOBBIX KYJbTYpP, B YACTHOCTH O3WMOM IIIIIe-
HUIIBI, SIBJIICTCS TOYBSHHAS BJIara.

Haxomnnenue u panuoHaabHOE HCIOIB30-
BaHUE IMOYBCHHOM BIIaTH, BJIAroo0ecreueHHOCTh
MOCEBOB SIBJISIIOTCSI TJIABHBIMHU (DakTOpamu Io-
JY4YEHUs YCTOMUUBBIX YPOXKAEB B IPO3UOHHO-
OITACHBIX, BJIAro-JC(QUIIMTHBIX W 3aCYILTUBBIX
pernonax. HakoruieHue B ouyBe BJIard OCEHHE -
3UMHHUX OCaIKOB, COCTaBIstomux ooiee 40 - 45
% wux romoBoro xomudecTna [1], sBIseTCS BaxX-
HEHIIUM YCIIOBHEM, a WHOTJAA EJIMHCTBCHHOMN
BO3MOXHOCTBIO TPEJIOTBPAICHUs THOEIH TI0-
CCBOB.

Jns 3pheKTHBHOTO HAKOTUICHHS U Palld-
OHAJIBHOTO WCIOJIL30BAaHUS IOYBCHHOU BJaru
HEOOXOJMMO CBOCBPEMEHHOE W CHUCTEMaTH4e-
CKOE€ BBITIOJIHCHUE arPOHOMHYECKUX TIPUEMOB U
MEPOTIPUSATUH, TPEITOTBPALIAIONINX €€ MOTEPH,
OCHOBHBIMH COCTaBJISIIOIIMMU KOTOPBIX ABJISA-
IOTCS BHYTPUIIOYBCHHBI H IMOBEPXHOCTHBIN

CTOK, HCITIapeHue, TPAHCIINPALIIS COPHBIMHU pac-
TEHHSMH, CHOC CHEra C IMalllHd W UHQWIBTpa-
OHUA Ha [IECYAHBIX ITOYBax.

PaccmoTpum Kaxknaplid BUJ MOTEPh BIAard
U WX BIISIHHAE Ha COCTOSIHUE ITOBEPXHOCTH TIO-
75, MHTCHCUBHOCTh SPO3MOHHBIX MPOLECCOB U
JeTpaganuio MOYBHL

dakToprl, BIHUAIONIHE HA TOTEPH BOIBI
Ha CTOK: KPYTH3Ha CKIIOHA; (opMa H JUIHHA
CKJIOHaA, THII IIOYBBI U €TI0 MEXaHUYECKHUH CO-
CTaB; COCTOSIHUE IMOBEPXHOCTH MOJSI; MUKpOpe-
nbed MOBEPXHOCTH MOJSI, TIOTHOCTh M BOJO-
MMPOHUTIAEMOCTDH HOAIaXOTHBIX TOPU30HTOB;
CTCTICHh HACBHIIIEHUS CJIOEB IIOYBHI BJIATOM;
TEeMIIepaTypa BO3yXa U CIIOEB MOYBHI; IPE/IIe-
cTByIommas o0paboTka MOYBHI, INIyOMHA OOpa-
0oTku; HampasieHue apwkeHuss MTA mpu 00-
paboTKe TOYBEI;

HAJIMYME TOKHUBHBIX OCTaTKOB M CTEp-
HU;, HaJW4YHe KYJIUC ¥ CIIEIHaJIbHBIM 00pa3oM
MOCAKEHHBIX KYJIBTYP.

VYcnoBue BO3HUKHOBEHUSI CTOKA MOXKET
OBITH 3aIIMCAHO B BUJIE:
Qocr = Qi Qo+ Q3+ Qut Qs+ Qs + Q75Q, (1)

rae Q- KOJIMYECTBO BIIATH, BIHTAHHOM
IIaXOTHBIM CJIOEM;

Q- KOJIIMYECTBO BJArH, BIUTAHHON ITOJI-
MaXOTHBIM CJIOEM;

Q;3- KOIMYECTBO
CTCPHEBBIMU OCTATKAM;

BJarv, BIIMTAHHOM
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TOYHBI, & OPYIUs s MEIHOPAaTUBHON 0Opa-
OOTKH COJIOHIIOB, 338 MCKIIFOYCHHUEM PBIXIIUTEIS
PCH 2,9, B mpoMBIIIIEHHBIX MacIiTadax He
TIPOU3BO/IAT.

VYAy4dmuTh ~ BOJONPOHUIAEMOCTh |
YMEHBIIUTH MOBEPXHOCTHBIN CTOK Ha OECCTPYK-
TYpPHBIX MMOYBAaX MOXKHO MyTEM BHECCHUS MOJIH-
MEpOB - CTPyKTypooOpa3zoBateneii, ctabmin3a-
TOPOB arperatoB, MICIIOYHBIX CHIIMKATOB, ITEHO-
ITACTOB C OTKPBITBIMHU suciikamu. Hampumep, B

CIIA s ynydiieHus MO4B, B IEPBYIO O4EPeb
- OpOIIaeMBIX, MPUMEHSIOT TOJHAKPUIAMUJ]
WIH COJIM TIOJMAKPUIOBOW KHCIIOTHI, MOBBIIIIA-
tomue B 100 pa3 u OoJjiee BNUTHIBAHUE BIIATH
nmoyBoii [1]. Crabunu3upoBaHHBIC arperartsl
COXPAHSIOTCSA B TOYBE JIO IIECTH JIET, MPEIo-
XPAHSIOT €€ OT CMbIBA U A(IIALUH, TOBBIILIAIOT
OHMOJIOTHYECKYI0 aKTHMBHOCTh. Takue BeIIeCTBa
MOXHO BHOCHTBH TIOJIOCHO, B IIEJHM W Ha JHO
6opo3.
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BIIMAHUE PA3NUYHBIX YCIIOBUA BbIPALUMBAHUA HA MPOABNEHWE
MOP®ONOMMNMYECKUX NMPU3HAKOB KOJIOCA Y TEKCANNONWAHOWN TPUTUKAIE
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Pe3stome. Ljenb. /3yyeHne BINAHWS pa3nnyHbIX YCIIOBMIA BHELUHEN Cpedbl Ha NPOSBNEHNe MOPGIONOruyeckux npu-
3HaKoB Koroca y copToobpa3uoB rekcannougHoro Tputukane. Memodbil. AHanus 6bin npoeseH y 507 obpa3yios
TpUTUKane pasnuyHoro KOMOro-reorpaduYeckoro NPOMCXOXAEHNS, N0 Pa3HbIM FOAaM WU3YYeHUs U NPU PasAnYHbIX
cpokax nocesa. [ins MCCNeAoBaHUS BMUSHUS YCMOBUN BHELLHEN cpedbl Ha (PEHOTUNNYECKOE NPOSBIEHWE U3yvae-
MbIX NPU3HAKOB ObIN NPOBELEH CPaBHUTENbHbIN aHann3 nokasaTenei Kornoca no 4ByM rogam 1, Kpome Toro, y apo-
BbIX TPUTMKaNE Npu 03MMOM W SPOBOM NMOCEBaX. AHanNM3 NPU3HaKoB MPOBOAMICA Ha rMaBHbIX Korocksax. Msyvanucs
cnegytolLe Mopconoriyeckie NpusHakv Konoca: ANnHa, YMCNO KONMOCKOB W MNOTHOCTb. Pe3ynbmamel u ux o06-
cyxdeHue. V3yyeHne pasnuumil y oTAenbHbIX cOpToobpasLoB nokasano, 4to 6onee 60% 00pa3uoB TpuTUKane
UMenn AOCTOBEPHbIE OTINYNS ANMHBI KONOCA B 3aBUCUMOCTU OT YCIOBWIA rofa — MPpU 03MMOM MOCEBE YWCIO KOMOC-
KOB B KOMOCE AOCTOBEPHO BbILLe, YeM Mpu SpoBoM. CpaBHUTENbHbIN aHann3 BANSHWS YCNOBWA roga y coptoobpas-
L|OB TpUTMKane nokasars, 4to Mo MAOTHOCTW KOMOCa AOCTOBEPHbIE pasnuums oTMeyeHsl y MeHee vem 30%. 3akiro-
yeHue. ViccnefoBaHu1e BNNSHWUS YCMOBWIA roa U CPOKOB MOCEBA HA OCHOBHbIE MPU3HAKK KOMOca y TpUTUKane noka-
3aro, YTO NpU3HaK NNOTHOCTb KOMOCa HaWMEeHee NOLBEPXEH BIMSHUIO BHELWHEN cpedbl. [inuHa kornoca u yucno
KOIOCKOB B KONIOCE JOCTOBEPHO OT/IMYanuCh NpK NPoN3pacTaHii B pasinyHbIX YCrIoBUAX BbipaLLBaHWS.
KntoueBble cnoBa: npoayKTUBHOCTb, TpUTUKaNe, ANMHA KONMOCA, YUCNO KONMOCKOB B KOMOCE, MIOTHOCTb
koroca, yCroBus BblpalluBaHns.
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EFFECTS OF DIFFERENT GROWING CONDITIONS ON THE MORPHOLOGICAL
FEATURES OF THE SPIKE OF HEXAPLOID TRITICALE

Kishtili U. Kurkiev, 2Mizenfer G. Muslimov*,

3Madina S. Mirzabekova, 4Zarina M. Alieva, 2Galina I. Arnautova,

2Bashir G. Magaramov, *Alimbek B. Ismailov, 3Vyasilya Z. Gasanova
'Branch of the Dagestan Experimental Station, N.I. Vavilov Federal Research
Center of Russian Institute of genetic resources of plants, Derbent, Russia

160



CENbCKOXO3AWCTBEHHAS 3KOnorusa
AGRICULTURAL ECOLOGY

For POCCUW: 3KOMNOT A, PASBUTUE Tom11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

e

2 Department of Botany, Genetics and Breeding, M.M. Dzhambulamov
Dagestan State Agricultural University, Makhachkala, Russia, mizenfer@mail.ru
3Sub-department of Natural Sciences,

branch of the Dagestan State Pedagogical University, Derbent, Russia

4 Department of Plant Physiology and the theory of evolution,

Dagestan State University, Makhachkala, Russia

5 Sub-department of Crop and Forage production, M.M. Dzhambulamov
Dagestan State Agricultural University, Makhachkala, Russia

Abstract. Aim. The aim is to study the effect of different environmental conditions on the morphological traits of the
spike of hexaploid triticale varieties. Methods. We analyzed 507 samples of triticale of various eco-geographical
origins, in different years of study and at different seeding times. To investigate the influence of environmental condi-
tions on the phenotypic expression of the studied traits we held a comparative analysis of the spike of two years and,
in addition, of spring triticale during winter and spring crops. Analysis on the features was carried out on the main
spikes. We studied the following morphological characteristics of the spike: length, number of spikelets and density.
Results and discussion. The study of differences in individual variety samples showed that more than 60% triticale
samples had significant differences in the length of the spike, depending on the weather conditions of the year — with
the winter crops number of spikelets per spike was significantly higher than with the spring crops. A comparative
analysis of the impact of the weather conditions of the year on triticale showed that significant differences in the den-
sity of the spike were observed in less than 30%. Conclusion. Study of the influence of conditions of the year and
sowing dates on the main features of the spike of triticale showed that the density of the spike is the least affected by
the external environment. The length of the spikes and the number of spikelets per spike differed significantly when
growing in a various conditions.

Keywords: productivity, triticale, Triticale spike length, number of spikelets per spike, spike density, growing condi-
tions.

For citation: Kurkiev K.U., Muslimov M.G., Mirzabekova M.S., Alieva Z.M., Amautova G.l., Magaramov B.G., Is-
mailov A.B., Gasanova V.Z. Effects of different growing conditions on the morphological features of the spike of hex-
aploid triticale. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 160-169. (In Russian) DOI:
10.18470/1992-1098-2016-2-160-169

BBEJEHUE

IIponyKTUBHOCTE pacTeHHsl - 3TO €ro
CIIOCOOHOCTh HMCHOJB30BaTh HMMEIOIIHMECS B
HaJIMYUU YCJIOBHS OKpYIXKalOIIeH Cpelbl TaKhuM
00pazoM, YTO B ONAarONpHATHBIX YCIOBHSIX PO-
CTY 9THX BO3MOYKHOCTEH COOTBETCTBYET IOCIIE-
JOBaTEILHOE YBEIWYCHHE KOIUYIECTBA MPOIYK-
Ta BIUIOTH O MaKCUMaJIbHOT'O YpOXKas, BEJINYU-
Ha KOTOPOTO HaXOAWTCS B MPSIMOM COOTHOIIIE-
HUH CO CTEIICHBIO IPOIYKTHBHOCTH.

Ecnm paccmarpuBathk pacTeHue Kak arpe-
raT 1o mnepepaboTKe JOCTYIHBIX €My (aKTOPhI
OKpYIKAIOIIeH cpelsl B MPOLYKTHL, B KOTOPBIX
IpSIMO WM KOCBEHHO HY)KIAeTcs 4eJIOBeK JUIs
yIIOBJIETBOPEHHUSI CBOMX IOTPEOHOCTEHl, TO BbI-
00p W KOHCTpyHpoBaHUE (TIOCPEACTBOM THOPH-
JM3alMU) TaKOr0 MEXaHWU3Ma JOJDKHBI HMETh
LEJIbI0 MOJIy4YeHHe MaKCUMalbHO BO3MOXKHOTO
ypoKasi B COOTBETCTBHHU C (PU3UICCKAM U arpo-
TEXHHYECKIM (aKTOpaMu BHEIIHEH cpembl.
Ypoxaii He ecTb aOCONIOTHAs BEIMYUHA. DTO
pe3yabpTaT B3aUMOAEHCTBHS MEXKIY IIPOIYK-
TUBHOCTBIO U YCTOMYMBOCTBIO PACTCHHUS K He-
0JIarONPHATHBIM YCIIOBUSM BHEIIHEH Cpe/bl.

B OeIAX MOJYYCHHSA MaKCUMAJIbHOTO
ypo’Kasl TIPU3HAKN TPOIYKTHBHOCTH H yCTOM-
YUBOCTH JIOJDKHBI OBITH BBIOpPAaHBI U OTpEryJu-
POBaHBI TaK, YTOOBI B KaXJIOM OTACIHHOM CITy-
yae OHM HAWITy4YIIUM 00pa3oM COOTBETCTBOBAIIN
YCIOBUSAM BHEIIHEW cpensl. [IpomyKTHBHOCTH
KOJIOCA 3€PHOBBIX KYJIBTYpP CBf3aHa C €ro JUIH-
HOM M 4MCIOM KOJIOCKOB. OTHAKO, pa3Mep 3THX
MPU3HAKOB 3aBHCUT OT MHOTHX (akTopoB. K
OCHOBHBIM M3 HUX OTHOCATCS MPOAOJIKUTEINb-
HOCTh M MHTEHCHBHOCTH CBETOBOTO IHS, CIICK-
TPaJbHBIA COCTaB, HENOCTATOK 3JICMEHTOB ITH-
TaHUs B MOYBE, 0COOEHHO B mepuoj (GopMHpO-
BaHH KOJIOCA.

B »TOoM oTHOmIEHHMH OOJNBIION HHTEpeC
MPEICTaBIsAET BIMSHHUE pPa3IMYHBIX YCIOBUI
BbIpallluBaHUs Ha IMPU3HAKK KOJIOCA HOBOI'O
CHHTETHYECKOTO 3JIaKa TPUTHKaIe. YCTaHOBIIE-
HO, YTO B KOJIOCHSX TPUTHKAJIEC yIACTCS CcOve-
TaTh Takue MOP(OJIOTHUYECKUE MPHU3HAKH pac-
TEHHH, BIUSIOMNE HA TMPOSYKTUBHOCTH 3€pHA,
KaK MHOTOKOJOCKOBOCTB KOJIOCA PXKH U MHOTO-
LBETKOBOCThH KOJIOCKA MIIEHHIIBI. ITO yKa3bIBa-
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O ®AYHOIEHE3E XYKOB-YEPHOTEJIOK (COLEOPTERA: TENEBRIONIDAE)
CPEHEW A3UA

L2l aliupbe2 M. A6dypaxmaHoe*, 2Makcum B. HaboxeHko

'kagbedpa buomnoauu u buopasHoobpasus, MHcmumym 3Konoauu U yemouyueo2o
passumus [JazecmaHckoeo 20cydapcmeeHHo20 yHusepcumema,

Maxaukana, Poccus, abgairbeg@rambler.ru

2[ Ipukacnudickut uHemumym 6UOmo2u4ECKUX PECYPCO8

Laeecmarcko20 Hay4Ho20 yeHmpa

Poccutickoli akalemuu Hayk, Maxaukara, Poccust

Pestome. Ljesnib. MpoBecTy KpUTUYECKMA aHanu3 paboT no reHesucy ayHbl YepHoTenok CpeaHen A3un ¢ y4eToM
HOBbIX OMy6NMKOBaHHBIX AaHHbIX MO unoreorpacun HEKOTOPbIX CPEAM3EMHOMOPCKUX POZOB; NpoaHanuanpoBaTh
MPUYMHBI AU3BIOHKLMIA B apeanax HekoTopbix TeHeOpuoHna. Memodsl. [ins kputiyeckoro 063opa Mbl UCTOMb30Ba-
nn paHee onybnmkoBaHHble paboTbl MO chayHoreHe3y XeCTKoKpbInbIx CpeaHen Asnmn, cobecTBEHHbIE COOpLI M MaTe-
puanbl konner 13 KasaxcraHa 1 TypkmeHucTaHa. 3akmroyeHue. [note3a o0 ApeBHUX ovarax popMupoBaHus dhay-
Hbl YepHoTenok CpeaHen Asun Ha Beperax Mopst TeTuC NOATBEPKOAETCH U COBPEMEHHbIMM MmoreorpayeckuMi
uccnenoBaHNsMK, OOHAKO BPEMS BO3HUKHOBEHWS COBPEMEHHbIX TaKCOHOB, BO3MOXHO, 3HauNTeNbHO Boree paHee,
YeM npegnonaraemoe NnMoLeH-NnencToleHoBoe. MNpUBOAATCA HOBbIE JaHHbIE MO PacnpoOCTPaHEHUO ABYX BULOB
Tpubbl Helopini, Eustenomacidius laevicollis n Catomus niger (Bnepsble NpuBOAMTCA 415 TYpKMEHMCTaHa), KoTopble
Obinn n3BecTHbI ToNbKo U3 TaHb-LaHs u Mnccapo-[lapeasa. HeGonblume nonynsaumm 3TUX ABYX BUAOB 0BHAPYXEHbI
B BoctouHom lMpukacnuu. Mpegnonaraetcs, YTo AN3bIOHKLWSA UX apeasioB CBA3aHa C AKOMOrMYECKMMU MPUYMHAMM
(CoKpaLLeHMEM NULLEBBIX PECYPCOB, KOHKYPEHLMIA CO CTOPOHbI BAIN3KMX BULOB), @ HE C reorpacuyeckomn n3onsumei.
KntoueBble cnoBa: xyku-yepHotenku, CpeaHss Asus, TeTuc, ayHa, apeansb!, AU3bIOHKLMM.

®opmat umtupoBanusi: A6aypaxmaros .M., HaboxeHko M.B. O chayHoreHese xykoB-yepHoTenok (Coleoptera:
Tenebrionidae) Cpegten Asun // FOr Poccun: akonorus,, passutue. 2016. T.11, N2. C.170-177. DOI: 10.18470/1992-
1098-2016-2-170-177

ON FAUNOGENESIS OF TENEBRIONID BEETLES (COLEOPTERA: TENEBRIONIDAE)
OF MIDDLE ASIA

.2Gayirbeg M. Abdurakhmanov*, 2Maxim V. Nabozhenko

"Department of biology and biodiversity, Institute of Ecology and Sustainable
Development of Dagestan State University,

Makhachkala, Russia, abgairbeg@rambler.ru

2Caspian Institute of Biological Resources of Dagestan

Scientific Centre RAS, Makhachkala, Russia

Abstract. Aim. The critic analyses of works about faunogenesis of tenebrionid beetles of Middle Asia considering the
new data about phylogeography of some Mediterranean Tenebrioidae; analyses of causes of disjunction in distribu-
tion of some darkling beetles. Methods. We used important published from 1965 to 2015 works on tenebrionid fau-
nogenesis of Middle Asia and Mediterranean and partly author's and colleague’s material for the critic analyses.
Conclusions. The hypothesis about ancient centers of origin of tenebrionid fauna of Middle Asia on coasts of Tethys
Sea is confirmed by modern phylogeographic studies, but the time of the origin of recent taxa is possibly much earlier
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than previously assumed Pliocene-Pleistocene. New data on distribution of two species of the tribe Helopini, Eusten-
omacidius laevicollis and Catomus niger (the first record for Turkmenistan), which were previously known only from
Tien Shan and Hissar Darvaz Mts are given. Small populations of these two species were found in the Eastern Cas-
pian Region. We assume that the disjunction of its ranges is related with environmental factors (reduction of food
resources, competition from close species), but not with geographic isolation.
Keywords: darkling beetles, Middle Asia, Tethys, fauna, ranges, disjunctions.

For citation: Abdurakhmanov G.M., Nabozhenko M.V. On faunogenesis of tenebrionid beetles (Coleoptera: Te-
nebrionidae) of Middle Asia. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 170-177. (In Russian)

DOI: 10.18470/1992-1098-2016-2-170-177

BBEJEHHUE

®DopMHUpOBaHUE W HCTOPUYECKUE CBS3H
(aynbl TeHeOproHun CpenHeid A3uUM HEOIHO-
KpaTHO oOcCyxnamuchk B pabotax KpppkaHOB-
ckoro u coaBTopoB [1, 2], Mensenena [3], AG-
nypaxmanosa [4, 5]. HecmoTps Ha TO, 9TO 3Ha-
HISI 00 apeanax W [EHTpax pa3HooOpa3us HEKO-
TOPBIX KPYITHBIX POJIOB, AaHATU3UPYEMBIX B 3THUX
paboTax, K HAaCTOSIIEMY BPEMEHH CYIISCTBEHHO
U3MCHIIIACH, OCHOBHEIC TMOJOXKCHUSI, OCHOBaH-
HbIC Ha aHaliu3e OOLIMPHOrO U Pa3HOCTOPOHHE-
ro Marepuana, ocrarorcs npexHumu. Ilossie-
HHE CIIEIMATH3UPOBAHHBIX KCEPOPHUIBHBIX TaK-
COHOB, JaBIIMX HA4ajJO BO3HUKHOBEHHIO CO-
BPEMEHHBIX TPYIII paHra TPUOBI, CBSI3BIBACTCS C
BO3/ICHCTBHEM BO3pacTalolleil apuIHOCTH Cce-
BEPO-BOCTOYHOTO NOOepexkbs Teruca, HaunHas
c Ianeorena [1]. PaboTsl mocieqHUX J€T, peBU-
3UM M (PUIIOTEHETHYECKUE HNCCICIOBAHUS KPYTI-
HBIX POIIOB TO3BOJISIIOT IO-HOBOMY B3TJIIHYTBH
Ha BO3pacT W yCJIOBUS (GopMHUpoBaHUs (ayHbI
teHeOpronua CpenHeit A3un.

HenaBume wuccnenoBaHusi, OCHOBaHHEIC
Ha METOJIe MOJIEKYJISIPHBIX YacoB U KalMOpPOBKE
C YYETOM JaHHBIX [0 HCKOMaeMbIM TEHEOPHO-
HHUJZIaM, TIO3BOJIMIIN TPEATIOI0KNTE, YTO OCHOB-
HbIe Kcepo(uiIbHbIE HAIPOAOBbIE TAKCOHBI XKY-
KOB-YEPHOTEJIOK CIOXWINCH €IIe B Iope, a
HAYMHAS C CepeIMHBI Mela (MEIOBOH IBOIIOIH-
OHHBIH KPH3HC, WIH, B 3apyOCKHOH nHTEepary-
pe, «pPEeBONIOLUA») TUBEepcU(UKaLIUs ceMeiicTBa
MONIIa Ha CHaJl OAHOBPEMEHHO C yBEIHMYCHHUEM
TEMITOB BUA000pazoBaHus [6]. ABTOPHI CBSI3HI-
BalOT 3TO C COKpallleHHeM apUAHBIX TEeppPUTO-
puii, HauaBmUMcA B paHHeM Memy (110-120
MITH JIeT Ha3an). HecMoTpst Ha TO, 9TO TyMUIU-
3alusl CyIIM B MO3IHEM ME3030€, CBA3aHHAs C
pacmajoM KOHTHHEHTOB M YMEHBIICHHEM HX
TUTOIIA ICH, TOBBIIICHUEM YPOBHS U TOTETICHH-
€M OKEaHOB, He TOJBepraercsi COMHeHuto [7],
runore3a o0 AuBepcudukanuu cemeiictsa Te-
nebrionidae TpeOyeT NaNTbHEHIINX HCCIIEIOBA-
HU, TaK KaK JaHHBIE MO FOPCKUM M MEIOBBIM

TeHEeOPHUOHUIaM OCHOBAHBI Ha OYEHb CKYJHOM
Matepuasie. K MOMeHTy BbIxona paboThl [6]
OBUIO JTOCTOBEPHO W3BECTHO TOJBKO 2 BHIA
MBUIBIIEEI0B U3 1opbl U 1 Bua Tpudsl Alphitobi-
ini 3 HIWKHEro Mena. K HacTosmieMy BpeMeHH
JIOCTOBEPHO M3BECTHO 2 BUAA IOPCKHUX TEHEOPH-
onug u3 noxaceMeiictsa Alleculinae u 3 Buzaa
HW)KHEMEJIOBBIX TeHEOpHOHU (2 U3 mojceMei-
ctBa Alleculinaec u 1 u3 Tenebrioninae) [8, 9].
OcTtanbHble MEJIOBbIE TAaKCOHBI, ONMCAHHbBIE B
Hayane XX Beka II0 OCTaTKaM HAaJKpPbUIMH U
OTHECEHHbIE K IbUIbLIEEAAM, BECbMa COMHHU-
tenbHbI [10]. Cpean Bcex OMMCaHHBIX IOPCKUX U
MEJIOBBIX BHJIOB HET HHM OJIHOTO T'eO0HOHTa U
Kcepoduia, a W3BECTHBIE (BEPOSTHO, ACHMAPO-
OMOHTHBIC) BUIBI BECbMa CXOIHBI MOP(OIOTH-
YeCKH C COBPEMEHHBIMH TaKCOHAMH, YTO CBHU-
JETENbCTBYET 00 MX KOHCEPBATHBHOCTH. Takum
obOpazoMm, mpu Bced MOITHOTE (PopMaTu30BaH-
HBIX KOMIWISTUBHBIX METOIOB Pe3yJIbTaThl AJIs
paHHHX 3TamoB ABOMOLWU cemeiicTBa Tenebri-
onidae, MOIyYeHHBIE C UCIIOJIE30BAHUEM MOJIC-
KYJSApHBIX 4YacoB, MOTYT COJep)KaTh OOJbIINE
MOTPEIHOCTH. B TO ke BpeMs KOCBEHHAS IMOJ-
JIep’KKa 3TOM T'MIIOTE3bl BCTPEUAETCS B APYIHX
paboTax MOXOXKEro cocraBa aBTOPOB, paccMarT-
pHUBaBIIMX (roreorpaduio KpynHEHIIero poaa
Blaps B CpennzeMHOMOpbE, HAYMHAS C DOICHA
[11]. B aTom cnyudae pe3yiabTaThl KaxyTcs 00-
Jiee JIOCTOBEPHBIMH, TaK KaK HCKOMAaeMBIX Ta-
JICOTEHOBBIX M HEOI'€HOBBIX UEPHOTEIOK W3-
BECTHO JIOCTATOYHO MHOTO M MX pa3zHooOpazue
MO3BOJISIET 0oJiee HAAEKHO OTKaIHMOpPOBaTh
JaHHBIE TI0 MOJICKYJISIpHON (uioreHun. TeMnsl
muBepcuuKamyu poia Blaps BBHIIBUTAIOT Ha
MEPBBI MJIaH TUIOTE3y O TOM, YTO pa3HOOOpa-
3ue ¢aynsl CpeauseMHOMOpPBS Topa3no Ooiee
JIpeBHEE, YEeM CUHUTaJoCh paHee (IJIMOLEH-
IUICHCTOLIEH), a paauanus Mo KpailHed mepe
3TOTO KPYITHEUIIIEr0 MOJENBHOIO pojia CBsA3aHa
TEPPUTOPUATILHO C BOCTOYHON YaCThIO IPEIKO-
Boro apeana [11], To ecThb ¢ Teppuropmei co-
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Buns! Tpudsr Helopini B payne Cpenneit
Asum n Kazaxcrana npencrasnens! 11 pogamu,
73 KOTOPBIX 3 SBISIFOTCS SHAEMUYHBIME (Reit-
terohelops Skopin, 1960, Turkmenohelops
Medvedev, 1987 u Xanthohelops), a octanbHbIe
OYeHb OOTaTHI IO YHCITYy BHIOB. Tak, U3 pona
Zophohelops Reitter, 1902 28 Bugo (13 31)
onucanbl ¢ Tsaup-Illana u T'mccapo-Zlapsasa,
Eustenomacidius s. str. Nabozhenko, 2006 wu3-
BecteH B Cpenneilt Asuu mo 3 u3 5 BuIoB (2
Buja B LlenTpansHol A3um), pon Catomus Al-
lard, 1876 mpencraBieH SHAEMHUYHBIM IOJIPO-
oM ¢ 6 Bugamu, a Nalassus Mulsant, 1854 006-
pa3yeT pojI0oBO aHKIIaB B MyCTHIHAX BocTouHO-
ro Kazaxcrana. [lpeacraBurenn HEKOTOPBIX
POIOB TPHOBI OCBOMIIM OTKPBITHIE IMPOCTPaH-
CTBa U Mepelniu Ha GUTO(ATHIO, YTO TO3BOJIH-
JIO HEKOTOPHIM W3 HUX OCBOUTH OOIIMpHEBIE
paBauHBI Cpenneit Asun. JlocroBepHo ¢uroda-
rUsl ycTaHOBJIeHa i pojoB Hedyphanes Fisch-
er von Waldheim, 1820, Entomogonus Solier,
1848, Xanthomus Mulsant, 1854, Ectropomsis
Antoine, 1949 [18]. HekoTopble npeacTaBuTeNn
pona  Catomus (Hanpumep C. fragilis
(Ménétriés, 1848)) Takke OTMEUCHBI B KAYECTBE
¢utodaros. ITpu stom mHOrme Catomus Ile-
peaHe  A3uM  NWUTAOTCS  JUIIAWHUKaMU-
reoputamu U snupuTamMu (JIMIHBIC HAOTIO/IE-
nuss M.B. Haboxenko B Typrun). [lonasmsto-
mee OonbimHCTBO Helopini — y3koapeasbHbIe
nuxeHo(daru, He CIOCOOHBIE K AKTUBHOMY IIe-
penBmkeHno. Kpome TOro, MHOTHE BHIBI SIB-
JSIFOTCSL ourodaraMu ¥ MOHO(aramMmu, 4To Tak-
)K€ OTrPAHMYMBACT MHUTPAIMOHHBIC CIIOCOOHO-
CTH.

BnazodapHocmu: 1. Aetopsl brarogapst H.b. Hu-
kutckoro (ZMMU) m M. Jlunaura (Martin Lillig) 3a
NpeaocTaBneHHbIN Ha U3yyeHue matepuan.

2. WccnenosaHne BbINOMHEHO Npu nopgepxke Mu-
HUCTepcTBa 06pa3oBaHus M Hayku Poccuitckon de-
Aepaumu, cornawwenne Ne 14.574.21.0109 (yHukans-
HbIl MOEHTUEMKATOP NPUKNAgHbIX Hay4HbIX uUccne-
poBaHui (npoekta) — RFMEF157414X0109).

OnuH U3 NByX HaWJIEHHBIX B 3amajHOM
Kaszaxcrane Bunos — Eustenomacidius laevicol-
lis — B BOCTOYHOI YacTH apeajia SIBISACTCS JIU-
XeHodaroMm M CBA3aH C  JPEBECHO-
KyCTapHUKOBOH pacTUTEIHHOCTEIO B CPEIHETO-
phAX W BBICOKOTOPBHAX (mo 2500 M) m Kcepo-
¢buTHBIME JaHAmAadTaMu B HU3KOTOphsx [17].
Ha Manrsinuiake BUJ OTMEUYEH Ha MJIOTHBIX
MIECYAHBIX CYNECSAX M KaMHSX C JINIMIAifHAKaMH.
Bropoit Bun, Catomus niger, BEpOATHO, UMEET
Oonee mMpokuit criektp nutanus [17] u, coot-
BETCTBEHHO, 0oJjiee IMHUPOKHE BO3MOXKHOCTH K
paccenenuo. J{M3BIOHKTHBHBIC apeaibl dTHX
BUJIOB (TI0 KpaiiHelt mepe E. laevicollis) cBune-
TENBCTBYIOT O Oolee MIMPOKOM pPacIpoCTpaHe-
HHUH UX B IMPOILIOM ¥ MOCIenyIomei GparmeH-
Taluy apeaja, CBSI3aHHOW, BEPOATHO, C HKOJIO-
THYCCKUMHU MPUYMHAMH (COKpANICHHEM ITHIIe-
BEIX PECYpCOB, KOHKYPEHLHUH CO CTOpPOHEI
OJIM3KUX BHUIOB), a HE reorpaduveckoil u3o0si-
[UeH, Tak KaKk Ha MPOCTPAHCTBE MEXIY BOCTOU-
HOW W 3amagHON YacTsAMH apeayioB YKa3aHHBIX
TaKCOHOB PACIpPOCTPAHEHbI OPYTrHUe BUABI STHX
®Ke poJioB win Onu3kue ponsl. Tak, ¢ 3amana (c
nobepexbsi Kacrnuiickoro Mopsi) Ha BOCTOK JIO
Tsup-lllans npyr apyra CMEHSIOT —apealsl
C. niger — C. fragilis — C. karakalensis — C. ni-
ger. CXoHasl KapTHHA HAOIIOMaeTCsS U B OTHO-
menun FEustenomacidius. Ilomymecsmem ot
Manrsinutaka yepe3 bonbmioit u Maneiit ban-
xaH, Konet-/lar u Xopacan Ha BocTok 10 TstHB-
[ITanst cmewnsitorest  apeansl  E. laevicollis —
Turkmenohelops (ouenb 6nu3kuit k Eustenoma-
cidius pon) — E. turcmenicus — E. laevicollis.
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9KOJIOrMYECKAA BE3OMACHOCTb NPOAYKLUN XWBOTHOBOACTBA B
OKOHOMMUKO-TEOrPA®UYECKUX PAMOHAX ASEPBANIXKAHCKOW YACTHU
BOMbLIOIO KABKA3A

®upysa M. Jxachaposa

omden 3koHoMu4eckol u nonumuyeckol 2eoepacpuu AsepbalioxaHa,
WHemumym eoepacpuu um. akad. A Anuesa

HayuoransHoli Akademuu Hayk AsepbalioxaHa,

baky, AsepbalioxaH, jafarova_firuza@mail.ru

Pestome. Lesb. ViccneqoBaHue nonMTUYECKMX, 3KOHOMMUYECKMX M 3KONOTMYECKMX acneKTOB MPOLOBONbCTBEHHOM
Oe30nacHoCTH, SBMSOLENACS BAXHOM COCTABMSIOLEN HaLMOHaNbHY0 6e30MmacHOCTb, BOMPOCOB MCMONb30BAHMS
9KOMOMMYECKM YUCTOI CENbCKOXO3ANCTBEHHON MPOAYKLUMM, a Takke OoOecneyeHuss 3Konmorudeckoin GesomnacHocTy
KMBOTHOBOZYECKO npoaykumu. Memoduka. OnpefeneHne AMHAMWKU MPOAYKUMM XMBOTHOBOACTBA HA OCHOBE
CPaBHUTENBHOMO CTAaTUCTUYECKOTO aHanuaa, U3yyeHue TeppuTopuanbHOW OpraHW3aLuW XMBOTHOBOLACTBA MyTEM
CUCTEMHOrO NoaxoAa. Beieodsl. B pervoHe umetoTcst GnaronpusiTHble YCNoBUs Anst NPOM3BOACTBA 3KOMOTMYECKM
YNCTON CENbCKOXO3ANCTBEHHOM NMPOAYKLMM, C UCMOMNb30BAHNEM SKOMOTMYECKM YUCTBIX KOPMOBbIX. [OMKHBI passu-
BaTbCA NPOW3BOACTBEHHbIE OTPACNK, OTBEYAIOLME MEXYHAPOAHLIM CTaHAapTaMm, 1 obecneynBaroLe HaceneHme
30pOBOV NMuLLEN. 3aksmoyeHue. BoisiBneHa akonornyeckas 6e30nacHoCTb MPOAYKTOB XMBOTHOBOLCTBA B 3KOHOMY-
ko-reorpacpuueckix permoHax AsepbaimxaHckon yactu bonblioro Kaskasa.

KnioueBble cnoBa: bonblioi KaBkas, 3kOHOMMKO-reorpachnieckne pernoHbl, akonornyeckast 6e3onacHoCTb, Cenb-
CKOE XO3SIMCTBO, XWBOTHOBOACTBO, arponpOoMbILLSIEHHOE NPOW3BOACTBO, MPOAYKTHI MUTAHNS

®opmart umtupoBanus: xacaposa ®.M. Skonornyeckas 6e30nacHOCTL NPOAYKLMM XNBOTHOBOACTBA B SKOHOMM-
Ko-reorpacpuueckx panoHax asepbaiimkarckon vactu bonbluoro Kaskasa // FOr Poccun: skonorus, passutue. 2016.
T.11,N2. C.178-184. DOI: 10.18470/1992-1098-2016-2-178-184

ENVIRONMENTAL SAFETY OF LIVESTOCK PRODUCTS IN THE ECONOMIC AND
GEOGRAPHIC AREAS OF THE AZERBAIJAN PART OF THE GREATER CAUCASUS

Firuza M. Jafarova

Department of economic and political geography of Azerbaijan,

G.A. Aliev Institute of Geography, National Academy of Sciences of Azerbaijan Baku,
Azerbaijan, jafarova_firuza@mail.ru

Abstract. Aim. The aim is to study the political, economic and environmental aspects of food security, which is an
important component of national security; to study the issues of the use of environmentally friendly agricultural prod-
ucts, as well as the environmental safety of livestock products. Methods. Determination of the dynamics of livestock
production on the basis of the comparative statistical analysis, the study of animal breeding territorial organization
through a systematic approach. Results. The region has favorable conditions for the production of ecologically clean
agricultural products, using environmentally friendly feed. We should develop manufacturing industries to meet inter-
national standards and provide the population with healthy food. Conclusion. We revealed the ecological safety of
livestock products in the economic and geographic regions of the Azerbaijan part of the Greater Caucasus.
Keywords: Greater Caucasus, economic and geographic regions, environmental security, agriculture, animal hus-
bandry, agro-industry, foods

For citation: Jafarova F.M. Environmental safety of livestock products in the economic and geographic areas of the
Azerbaijan part of the Greater Caucasus. South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 178-184.
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BINUAHUE TOKCUYECKOIO CTPECCA HA MOP®O®YHKLIMOHAIIbHOE
COCTOAHUE APKYATHOIO AIPA TUMOTAJTAMYCA B YCINIOBUAX
W3MEHEHHOIO PEXXMMA OCBELLEHHOCTH

Ceemnana B. KomenbHukoea, AHdpell B. KomenbHukoe, Bsyecnae @. 3aiiues*
kaghedpa audpobuonoauu u obuwell 3konozuu,

MHemumym pbibHo20 xo3saticmea, 6uonozuu u npupodononb308aHuUs
AcmpaxaHck020 20Ccy0apcmeeHH020 MEXHUYECKO20 yHUBEpCUMema,

AcmpaxaHb, Poccus, kotas@inbox.ru

Pestome. Ljesb. ApkyatHoe sapo (AA) runotanamyca SBRSETCS OQHUM M3 WHTErpaTWUBHBLIX LIEHTPOB, OTBET-
CTBEHHbIX 3@ 3HEpreTMyeckuin MeTabonuam mnekonutatowmx. ayyeHa peakums AA Benbix KpbiC Ha TOKCUYe-
CKUl CTPECC, BbI3BaHHbIM BBEAEHWEM XNOpUAA KaaMWUS B YCIOBUSAX €CTECTBEHHOTO OCBELLEHWS, CBETOBOW M
TEMHOBOW Aenpueaumii. MemoObi. TOKCUKAHT BBOAUNK nepopanbHo B Ao3e 2 Mr Ha 100 r macchl Tena exe-
[HEBHO B TeyeHue 15 gHel nocne Mecsua agantauuu K UCKyCCTBEHHOMY GoTopexumy. CUHTETUYECKYIO aK-
TUBHOCTb OL|EHMBANX METOLOM KapuUONOMETPUM Ha OKPALLEHHbIX rEMaTOKCUIIMHOM U 303MHOM Cpesax rMnota-
namyca. Pesynbmamsl. Kak CBETOBasi, Tak 1 TeMHOBas Aenpueauuv NpuMBOAMUAN K YMEHbLUEHWIO pa3Mepos
Hykneon Afl y xwuBOTHbIX oBoero norna. Conb kagMus B YCROBWSX €CTECTBEHHOrO OCBELUEHMS Bbl3Bana
YMEHbLUEHWEe pa3MepoB HYKNEOon, HO TOMbKO y caMmuoB. HanpoTus, Ha oHe TEMHOBOW AenpuBaLuu XIopua
KagMus NPUBOAMN K CHUKEHMIO akTuBHOCTM Al TonbKo y camok. CeToBas Aenpusauus cnocobeTeoBana yse-
NINYEHNIO CUHTETUYECKON aKTUBHOCTW HerpouuTos Afl nogd OeicTBUEM COMU KaaMWS Y CaMLOB, HO HE U3MEHs-
na TakoBYl Y caMoK. 3aksroyeHue. BnnsHne TOKCUYECKOro CTpecca, BbI3BaHHOIO BBEJEHMEM Xnopuaa kaj-
MWS, Ha rUnoTanamnYeckuin LIEHTP, OTBETCTBEHHBIN 3@ SHEPreTUYeckuin Metabonuam opraHuama, 3aBucuT oT
PeX1MMa OCBELLEHHOCTW U NOa XMBOTHOrO. YTHETEHWE CUHTETUYECKON JesTensbHocT AA xopuaom kaamus
npu eCTECTBEHHOM OCBeLLEeHUM Bonee BbipaXeHO Y CaMLOB, a Npy TEMHOBOW AenpuBaLmmn — y CaMOK.
KntouyeBble cnosa: runotanamyc, apkyatHoe sapo, OTOpEXUMbI, Kagmuii, TOKCUYECKUIA CTPecC.

®opmat yutuposanus: KotenbHukosa C.B., KotenbHukos A.B., 3aiiues B.®. BrisHue Tokcyeckoro ctpecca
Ha MOPOGYHKUMOHANBHOE COCTOSIHME apKyaTHOro siapa rvunoTanamyca B YCNOBUSX M3MEHEHHOTO pexuma
ocselyeHHocTu // HOr Poccun: skonorus, passutue. 2016. T.11, N2. C.185-191. DOI: 10.18470/1992-1098-
2016-2-185-191

THE IMPACT OF TOXIC STRESS ON THE MORPHOFUNCTIONAL STATE OF THE HYPOTHALAMIC
ARCUATE NUCLEUS IN THE CONDITIONS OF THE CHANGED MODE OF LIGHT EXPOSURE

Svetlana V. Kotelnikova, Andrey V. Kotelnikov, Vyacheslav F. Zaitsev*
Department of Hydrobiology and General ecology,

Institute of fisheries, biology and nature management

Astrakhan State Technical University, Astrakhan, Russia, kotas@inbox.ru

Abstract. Aim. Arcuate nucleus (AN) of the hypothalamus is one of the integrative centers responsible for energy
metabolism in mammals. Reaction of the arcuatus nucleus of white rats on the toxic stress caused by introduction of
cadmium chloride in the conditions of natural illumination, light and dark deprivations was studied. Methods. The
toxicant was entered per os at a dose of 2 mg on 100 g of body weight a daily for 15 days after one month of adapta-
tion to an the artificial photomode. Synthetic activity was estimated a method nucleoli volumes’ measurement on
hematoxylin and eosin sections of the hypothalamus. Results. As light and dark deprivations led to the reduction of
the nucleoli volumes of AN at animals of both sexes. Salt of cadmium in the conditions of natural illumination has
caused reduction of the nucleoli sizes, but only in males. On the contrary, on the background of dark deprivation
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cadmium chloride led to decrease in activity of AN only in females. Light deprivation promoted increase in synthetic
activity of AN neurocytes under the influence of cadmium salt in males, but did not change that in females. Conclu-
sion. The impact of toxic stress induced by administration of cadmium chloride on the hypothalamic centre responsi-
ble for energy metabolism of the organism depends on light intensity and sex of the animal. Inhibition of the synthetic
activity of AN by cadmium chloride in natural lighting is more pronounced in males, and in the dark of deprivation it is

more pronounced in females.

Keywords: hypothalamus, arcuatus nucleus, photomodes, cadmium, toxic stress.

For citation: Kotelnikova S.V., Kotelnikov A.V., Zaitsev V.F. The impact of toxic stress on the morphofunctional state
of the hypothalamic arcuate nucleus in the conditions of the changed mode of light exposure. South of Russia: ecol-
ogy, development. 2016, vol. 11, no. 2, pp. 185-191. (In Russian) DOI: 10.18470/1992-1098-2016-2-185-191

BBEJIEHUE

Hanmnumne nmpkaanaHHOW (yHKIIMOHAIb-
HOW aKTHBHOCTH Pa3INIHBIX (PH3HOIOTHISCKIX
CHUCTEM M OpraHOB B HAacTosIlee BpeMs pac-
CMaTpUBAETCs KaK OJWH M3 AMAarHOCTHUUYECKUX
KPUTEPUEB COCTOSHHUS 3I0pOBbSl YEJIOBEKA.
YCTaHOBJIEHO, YTO AECUHXPOHO3 ABISETCS HE
TOJILKO 00s3aTeNbHBIM KOMIIOHEHTOM CTpecca,
HO U croco0eH caM 1o cebe MPUBOIUTH K CHH-
JKEHUIO aJalTallMOHHBIX BO3MOXHOCTEH opra-
Hu3Ma [1]. Hapymienue putMuueckol akTUBHO-
CTH (PU3HOJIOTHUECKUX CHUCTEM, BBI3BAHHOE IO-
MEIIEHUEM >KHUBOTHOTO B YCJIOBHUS MOCTOSHHBIX
TEMHOTHI WJIM OCBEIICHUS, U3MEHSET €ro peak-
LU0 Ha BO3AECHCTBUE BHEUIHUX dKCTPEMaJIbHbBIX
(akTOpOB, B TOM YHCIIE TAKOTO OIACHOTO KO-
MOJITIOTAHTA KaK KaaMui [2].

Cpenn 3h¢deKToB KaaMusi YCTaHOBJICHBI
ero He()pOTOKCHYHOCTh, UMMYHOCYIIPECCUBHOE
JICHCTBUE, KaHIIEPOTEHHBII W TepaTOreHHbIN
a¢hdekThl. JnuTenpHOe MOCTYMICHHE KaJMUsS B
OpraHu3M COIPOBOXKJAETCAd HapylIEHUsMH B
MMMYHHOI CUCTE€ME, HEKPO30M HEPBHBIX KJIETOK
YYBCTBUTEJBHBIX TAaHTJIUEB U aKCOHAJIbHOU Jie-
reHepanueld ¥ AeMHUeIMHA3annel nepudepuye-
CKHX HEPBHBIX CTBOJIOB [3].

ITokazano, uTo MHOTHE 3 (HEKTH KaaMus
3aBHCAT OT JUIMTENFHOCTH  (hOTOIICpHOJA.
Hakoruienue ¥ TOKCHYHOCTb KaJMHUS B KOPOT-

Kkuid pororepro (8 4 ocBelieHus) ObLIa BBIIIE,
4yeM B ANMHHEIHA (1649) [4].

Peanuzanus crpecc peakuuu UAET C yda-
CTHEM THUIOTajaMyca, 00eCIeYMBACTCSI B3aUMO-
JIEHCTBHEM €ro HHTETPATUBHBIX IEHTPOB, OJ-
HUM U3 KOTOPBIX SIBIISIETCSA AyroobpasHoe (ap-
KyaTHOE) sIpo. OTOT HEHPOIHIOKPHHHBIN
HEHTP KOHTPOJHPYET PSAA SKU3HCHHO Ba)KHBIX
rOMEOCTaTUUECKHUX NapaMeTpPoOB U MPUCIOCOOU-
TeJbHBIX peakuuil. B apkyaTHoMm siape cuHTe3u-
PYIOTCSI COMAaTONIMOCPHH W TPOJAKTOCTATHH
(modamuH), 37€ch NPUCYTCTBYIOT THIO(PHU30-
TPOTHBIE HEHPOHBI, CEKPETUPYIOIIUEC KOPTHUKO-
TOepUH — HEHTPAJIBHEIA TOPMOH CTpecca.

HeiipoHsl apKyaTHOTO siipa BOBIICUCHEI B
(oToneprnoaIecKoe PEryIHpPOBAaHUE PAILOHA
MUTaHMSI, MAacChl Tella U Pa3MHOXKEHHUS 3UMYIO-
mmMx MIeKonuTarommx [5, 6]. Hapymenwus
(YHKIIMOHAILHOW aKTUBHOCTHU apKyaTHOIO apa
HaOIOaeTCsl TIPH PasBUTUH JIECHHXPOHO30B B
CBSI3U C HapYIICHUSIMH PUTMOB CHa U OOIIPCTBO-
Bauwms [7].

Ilenpio uccaeqOBaHHUS CTAlO0 H3yYEHHE
U3MECHEHHUsI MOP(POMETPHUYECKUX TIIOKa3aTeNneit
SIPBILIEK HEHPOIMTOB apKyaTHOTO spa THIIO-
TajaMyca CaMI[OB M CaMOK OeNbIX KpBIC II0J
BIMSHUEM XJIOpHIA KaJMHUS B YCIOBHUSX €CTe-
CTBEHHOT'O M HCKYCCTBEHHBIX (POTOMCPUOIOB.

MATEPHAJI U METO/bI

OKCHEepUMEHT IOCTaBIEH Ha 67 MONOBO3-
penbIx Kpelcax Bucrap, cammax u camkax, B
oceHHuil nepuon. JKuBoTHble cofepkKaluch IpU
CBOOOZHOM JIOCTyIl€ K BOJE U IHIIE, CaMIlbl U
CaMKH OTJeJIbHO. beinu chopmupoBaHs! 3 rpym-
OB TIEpBas COJICP)KaNach IPHU ECTECTBEHHOM
OCBEIIEHUH, BTOpast OblIa MOMEIIEeHa B YCIOBUS
IOCTOSSHHOTO ~ UCKYCCTBEHHOTO  OCBEIICHUS
(TeMHOBasi [nempuBanusi), >XKUBOTHBIC TpETbeil
IpyMNIbl HAXOAUIUCH B MOMEILEHHUH, JTUIIEHHOM
HCTOYHUKOB CBeTa (cBeToBas Jenpusanusi). Bee

paboTBl ¢ KpbICaMH TIOCIEAHEH TPYHIBI OCY-
LIECTBISUIMCH NP KpacHOM cBete. [locne mecs-
Ia CoACpKaHus XKUBOTHBIX B YKa3aHHBIX YCJIO-
BUSIX, MTOJIOBUHE KPBIC KAXKIOW M3 TPYII BBOIH-
JIY TIEPOPaIbHO C MOMOUIBIO 30HAa XJIOPUJ KaJ-
mus (CdCl,-2,5H,0) B mo3e 2 mr Ha 100 r mac-
Chl Tela exeaHeBHO B TeuyeHue 15 nuer. Ilo
OKOHYaHHMH DJKCIIEPUMEHTa KpbIC AEKAIHUTUPO-
Bal{ IO XJOPAITHIPAaTHBIM Hapko3oM (5%-
HBIA pacTBOp B go3e 25 mr/100 r Maccel Tena,
BHYTPUOPIOIINHHO). B OCTaHOBKE OIMBITOB OBI-
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CKYI0 aKTHBHOCTBH SJpa y CaMIIOB, YTO MOXET
OBITH CJIEICTBUEM MOOMIIM3AIMU PE3EPBHBIX
BO3MOKHOCTEH aJanTallHOHHBIX CHUCTEM ITOJ-
OMBITHBIX XUBOTHBIX. OJTHAKO TEMHOBAs JACTIPH-
Ballsg He 00JiamaeT Takoil crmocoOHocThIO. [lo-
BEIIICHHAs] BBIPa0OTKAa KOPTU30Jla HA CBETY
YTHETaeT UMMYHHYIO CUCTEMY, YTO MOXET CIIO-
c0o0CTBOBaTh JIECTPYKTUBHOMY JICWCTBHIO KaJl-

musi [14]. Haubonee HeOnmarompusiTHas CHUTya-
IUsI  CO3JacTCsl y CaMOK, KOTOpBIC IIO-
BUANMOMY, pearnpyloT Ha W3MEHEHHe (oTope-
JKHMa OoJiee HETaTHBHO, YeM caMIbl. Tak, CHH-
JKEHHE CUHTETUYeCKO akTHUBHOCTU ASl B ycio-
BUSIX TEMHOBOHW AETIPUBAIIMHA Y CAMOK MOKHO
TPaKTOBATh KaK CPHIB aIanTalnH.

3AKIIOYEHUE

Taxum 06pa3oM, MOXKHO CAETATh CIEAYIOIUe
BBIBO/IBI:

1. Kax cBetoBast, Tak U TeMHOBasi JIEeMpH-
BallMM MpPHUBOAAT K YMEHBIICHUIO pPa3MepoOB
HyKJeoJ ASl, 4TO CBUIETENBCTBYET O CHUKEHUHN
€r0 CHUHTETUYECKOH aKTUBHOCTU Yy >KHBOTHBIX
oboero moua.

2. XWMHUYECKUH CTpecc, BbI3BAHHBIN BBe-
JEHUEeM XJIOpUAA KaJIMUs, OKa3bIBaeT Cylle-

CTBEHHOE BIMAHHE Ha MOP(PODYHKIHOHAIBHOE
COCTOSIHME apKyaTHOTO fAJpa THIOTalaMmyca.
Bwmecrte ¢ Tem 3TO BIMSHUE 3aBUCUT OT peXUMa
OCBEIIEHHOCTH U TI0J1a >KUBOTHOTO. YTHETCHHE
CHUHTETHYECKOW aestenbHOCTH ASl xyopumom
KaJMUsl TPH €CTECTBEHHOM OCBEIEHHH OoJice
BBIPOKEHO Yy CaMIIOB, a NPU TEMHOBOHW JAETpH-
BallUU — Y CAMOK.
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OMTO3NEKTPOHHbIE CBOUCTBA CONHEYHbIX ANEMEHTOB CdS - AgInS;

" Mazomed A. A6dynnaes, 2Jxamuns A. Anxacoea*

Tnabopamopusi ONMUYECKUX S8/eHUl 8 KOHAEHCUPOBaHHbIX cpedax,

Muemumym ®usuku, [Jacecmarckuli Hay4Hbit LleHmp PAH, Maxaykana, Poccusi;
2njabopamopusi KOMNIIEKCHO20 0CBOEHUS 80300HOBAEMbIX UCMOYHUKO8 SHEpauU,
WHemumym npobnem 2eomepmuu, [Jazecmarckull HayyHsiti LieHmp PAH,
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Pestome. Lenb. V13yyeHne onTO3MEKTPOHHBIX CBOWCTB CONMHEYHbIX anemeHToB CdS — AgInS: nytem nposepneHus
3KCnepUMeHTanbHbIX uccnenoBaHuil. Memodsi. MneHkn AgInS, ans conHeuHbix anemeHTo CdS-AgInS2 nonyyeHsl
METOZOM MarHeTpOHHOTrO PachbiNEHNs KPUCTANNMYECKUX MULLIEHER, NONYYEHHbIX U3 0ObEMHbIX ChMTKOB. Cnow
cynbmaa kagMms HaHOCUNUCh Ha NneHkn AgInS2 aNEeKTPOXUMMYECKAM METOLOM B PacTBOPe CONelt kagMmus, aMmu-
aka u TmomoyeBuHbl. O6bEMHBbIE KpucTanmbl AgInS, monydyanu B gBa 3Tana: HEMocpeaCTBEHHbIM CraBneHNEM
MCXOAHBIX KOMMOHEHTOB (99,999) B CTEXMOMETPUYECKOM COOTHOLLIEHUM C MOCTNEAYHOLLEN HAaNPaBMNEHHOW KpUcTanm-
3auuen B BEPTUKANBHON Mey; MOBTOPHbI CUHTE3 OCYLLECTBNANMN CTYNEHYATLIM HAarpeBaHNEM MOMyYeHHbIX CAIMTKOB
C BblEPXKO Npy TemnepaTypax bnmskux Kk TemMnepaTypam NnaBfeHUs SNEMEHTOB B ABYX30HHOW FOPU30HTabHOM
neun. Pesynbmamsl. B paboTe npuBogsATCs pesynbTaTbl SKCMEPUMEHTAmNbHBIX WCCNEAOBaHWUA SMEKTPUYECKNX
CBOWCTB M (hOTOHYBCTBMTENBHOCTM NMEHOYHbIX reTeponepexofos CdS-AgInSz, nonyyeHHbIX METOAOM MarHeTpoHa.
V13mMepeHbl BonbTaMnepHble XapaKkTepUCTMKW U KBaHTOBast apeKTMBHOCTL hoTONpeobpasoBaHMs npu Temnepary-
pax 250-356 K. OnpepeneHbl TOKM KOPOTKOrO 3amblkaHus [0 25 mA/cMm2 1 HanpsbkeHus xonoctoro xoga 0,38 B.
Bbigodb1. Bonpochl U3yueHMst CBOMCTB CONHEYHbIX (DOTO3MNEMEHTOB B NOCNEAHEe BPEMSs 3aHUMAtOT BaXHOE MECTO.
Pesynbrathl, NpeacTaeneHHsle B pabote, byayT cnocobereoBath Gonee achhekTBHOMY Npeobpa3oBaHmMIo CONHeY-
HOVA SHEPIUN B ANEKTPUYECKY!O.

KniouyeBble cnoBa: ConHeYHble hOTO3NEMEHTBI, MNEHOYHbIE FETEPONEPEXOabl, KpUCTaNNMYeCcKas peLleTka, MeTog
MarHeTpoHa, kKBaHTOBas 3GhheKTBHOCTL hoTONpeobpa3oBaHms.

®opmat uutupoBanusa: Abaynnaes M.A., Anxacoa [J.A. ONTO3NEKTPOHHbIE CBOWCTBA COMHEYHBIX 3/IEMEHTOB

CdS - AgInS; /I KOr Poccuu: akonorus, passutue. 2016. T.11, N2. C.192-198. DOI: 10.18470/1992-1098-2016-2-
192-198

OPTOELECTRONIC PROPERTIES OF CdS - AgInS, SOLAR CELLS

"Magomed A. Abdullaev, 2Dzhamilya A. Alkhasova*

"Laboratory of optical phenomena in condensed medium, Institute of Physics,
Dagestan Scientific Center, RAS, Makhachkala, Russia;

2| aboratory of comprehensive development of renewable energy sources,
Institute of Geothermal Problems, Dagestan Scientific Center, RAS,
Makhachkala, Russia, alkhasova.dzhamilya@mail.ru

Absatract. Aim. To conduct experimental studies of optoelectronic properties of CdS - AgInS:z solar cells. Methods.
AgInS; films for solar cell CdS-AgInS; were obtained by magnetron sputtering of crystalline targets derived from bulk
ingots. Cadmium sulfide layers were deposited on the AgInS: films by an electrochemical method in cadmium salts
solution, thiourea and ammonia. AgInS2 bulk crystals were obtained in two stages: a direct fusion of the primary
components (99,999) in a stoichiometric ratio, followed by directional solidification in a vertical furnace; re-synthesis
has been performed on a staggered basis by heating the obtained ingots at temperatures close to the melting points
of elements in the two-zone horizontal furnace. Findings. The paper presents the results of experimental studies of
the electrical properties and photosensitivity of CdS-AgInS: film heterojunction obtained by the magnetron. We
measured the current-voltage characteristics and quantum efficiency of photoconversion at temperatures up to 250-
356 K. We also identified the short circuit current of up to 25 mA/cm?2 and open circuit voltage of 0.38 V. Conclu-
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sions. The study of the properties of solar cells in recent years has an important place. The results presented in the
work would contribute to more efficient conversion of solar energy into electricity.
Keywords: solar cells, film heterojunctions, crystal lattice, method of the magnetron, quantum efficiency of photo-

conversion.

For citation: Abdullaev M.A., Alkhasova D.A. Optoelectronic properties of CdS — AgInS2 solar cells. South of Russia:
ecology, development. 2016, vol. 11, no. 2, pp. 192-198. (In Russian) DOI: 10.18470/1992-1098-2016-2-192-198

BBEJIEHHUE

B 001meM KoMILIEKCE HCCIEI0BaHUM II0
BUD wusydyeHuwe COMHEUHBIX (DOTOIIEMEHTOB
3aHUMaeT BaxkHoe mecTo [1, 2]. B mocnemuee
BpeMsl OOJIBIIIOC BHHUMAaHHUE YIENSIETCS MOJTyde-
HUIO (POTORIEMEHTOB Ha 0a3e TPOWHBIX TOJY-
MIPOBOJHUKOBBIX COEIUHEHUHN A’ B C6, rae
nocturayThl 3HaueHust KI1J] 20% u Gonee. Co-
€JIMHEHUS 3TOM TPYIIBI U WX TBEPABIC PacTBO-
pBl Onarojapsi MpsIMO3OHHON CTPYKTYpe JHEp-
TEeTHYECKUX 30H, BEICOKAM 3HaYeHHUSIM K03 du-
IMEHTAa ONTUYECKOTO MOTIIOMEHUs (10 10’ M'l),
YCTOHYHMBOCTH KPa3JMYHOTO POAA BHEIIHUM
BO3JICHCTBUSAM MOTYT OBITH XOpPOIIUMH abcop-
Oepamu s APGEKTUBHBIX M HETOPOTHX COJI-
HEYHBIX (POTORIEMEHTOB.

OgHMM W3 CMOCOOOB  MPAKTHYECKOTO
ocylrecTBiIeHUs 3G (GEeKTHBHOrO Tpeobdpa3oBa-
HUSI COJTHEYHOUN SHEPTUU SIBJISETCS HUCIIOJIb30Ba-

HUE KacKaJHBIX COJIHEYHBIX 3JIEMEHTOB Ha OC-
HOBE HECKOJIBKUX IOJyPOBOAHUKOBBIX Mare-
pPHAJIOB C COOTBETCTBYIOUIMM 00pa3oM I0J0-
OpaHHBIMH 30HAMH, 3HAYUTEIEHO OTIMYAIOIIN-
MHUCSl MO I[IUpPUHE, T.€. (HOTOHBI HUMEIOIIUE
OONBIIYI0 3HEPTHI0 MOTJIOUIAIOTCS B TIEPBOM
JIEMEHTE, OCTajlbHas YacTh U3JIyueHUs onajaa-
€T BO BTOPOW BIIEMEHT, B KOTOPOM TaKxe IO-
TJIOIIAIOTCST Hanbosee BBICOKORHEPreTHYECKUE
(OTOHEBI, a HEMOTJIOMEHHOE M3ITyUYeHHE ITOCTY-
MaeT B TPETUH DIIEMEHT U T. 1. [3].
erepocTpykTypsl Ha OOBEMHBIX KpH-
cramax u TuiéHkax AgInS, mpaktudecku He
HCCIICIOBAHBI U HU3yUeHHE (HOTOIICKTPHUCCKHUX
CBOMCTB ATOT0 MaTepuaia, Kak OJHOTO M3 KOM-
MIOHCHTOB KAacCKaJHOTO TIpeoOpa3oBaTeis Coil-
HEYHOM SHEepruM, NpeACTaBIseT HAy4yHBIH U
MIpaKTUYECKUI HHTEpEC.

METOJAbI NCCJIEAOBAHUA

B nanHoil pabote mpuBOAATCS pe3yJibTa-
Thl 3KCIIEPUMEHTAJIBHBIX HCCIIEOBAHUMN DIIEK-
TPUYIECKUX CBOMCTB W (POTOUYBCTBUTEIHHOCTH
WI€HOUHBIX reTepornepexoqoB  CdS-AgInS,,
MOJIYYCHHBIX METOJIOM MarHetpona [4].

O0BEMHBIC KpUCTALTBI AgInS, moydanu
B JIBa 3Tama: HEeMOCPEACTBEHHBIM CIIaBICHUEM
MCXOJHBIX KOMIIOHEHTOB (99,999) B crexuo-
METPUYECKOM COOTHOLIEHHU C MOCIenyromei
HaNpaBJICHHON KpUCTAJIM3aleld B BEpTHKAIb-
HOM meuu, omucaHHON B [5, 6]; MOBTOPHBIH
CUHTE3 OCYILECTBJIAJIM CTYIEHYaThIM HarpeBa-
HUEM IOJYYECHHBIX CIUTKOB C BBIIEPXKKOH Mpu
TeMIepaTypax ONU3KHX K TeMIIeparypaM IUIaB-
JIEHUS JIEMEHTOB B JIBYX30HHON IOPU3OHTaJIb-
Hoit meun. Ilocme Bemepxku 10-12 dgacos
MEPBYIO 30HY MEYH OXJIAXKIAINU CO CKOPOCTHIO 3
K/1 no TtemmepaTypbl KpHCTaJUIM3AIlMH COOT-
BETCTBYIOLIEr0 0o0pa3lia, HEe U3MEHss TeMmIepa-
Typy BTOpO# 30HBI. IIpu 37Ol TemnepaType BbI-
paluBad KPUCTAIUIBI, OJHOBPEMEHHO IJIABHO
U3MEHsA HakJoH neuu 1o 60 rpaaycos. Ilocne
MPOXOXKJIEHHS 30HBI TEMIIEPATypHOTO IpaJHeH-

Ta KPUCTAJUIBI OTXKHUTaIH B HIDKHEH 30HE B Te-
yeHue 120 yacos.

[Inénkn AgInS, mnomyuanum MeTomoM
MarHeTpOHHOTO PACHbUICHUS KPUCTAJUIMYECKUX
MUIICHEH, TIOJTYYCHHBIX U3 00BEMHBIX CIIMTKOB.
PaccTosiHue Mexy KaTogoM M aHOJOM - 9 MM,
MeXIly KaToJoM U mojyoxkoi - 34 mm. Ilepen
BKIIFOUCHHEM pabouasi KaMepa OTKauuBaiach JI0
nasnenns 6-107 Ila. Bpems pacmeutenus co-
crapisuio 1,5-2 daca, TommmHa IDIEHOK 1,5-2
MKM, HalpspDKeHHE ieKTpuueckoro moss 200
B/cM, pabouwmii Tok 16 MA.

CrpykTypy ¥ (a3oBblii cocTaB ompese-
JTISUTH UCTIONB3YS peHTreHanpaKTOMETP
JAPOH-2, CuK, - u3nyuenue, B nuamnasoHe yr-
qoB 20=10-90°. Mnentudukanus a3 mposo-
JIWIIach CPaBHEHUEM MEXIUIOCKOCTHBIX PaccTo-
ssHAK ¢ gaHHbpIMU KapToteku JCPDS. Dnement-
HBI coCcTaB, MOP(OJIOTHIO M TUCIICPCHIO H3Y-
Yau MHUKPOCKOI-MUKpoaHanu3atopom LEO-
1450 c paspemenuem a0 10 HM, yBenTUUeHHEM
o 14103, KBapIIEBBIM KpHUCTAILI-
aHAJIN3aTOPOM, MPUCTABKOHN I PEHTT€HOBCKO-

193



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

CTPYKTYPBI M YBEJIHYHUBACTCS C JICTUPOBAHHEM
cios AgInS,. Tlpu ocBelieHUH CBETOM BOJIb-
(bpaMoBOI JTaMITbI HAKAJIMBAaHUSI C TEMIIEPATY-
poit Hutu ~2000 OC, OCBEILEHHOCTH, OJIM3KOH K

. s
comaeyHoM, 1,4-10° 1k B CTpyKTypax Harpy3od-
Hasl XapaKTEepUCTHKa JaeT KoddduipenT 3anomn-
HeHus 10 60%.

BUBNUOrPA®UYECKUIA CNIUCOK

1. Koytc T., Mukun [1. CoBpemeHHble npobnembl
nonynpoBOAHUKOBOM  hoToaHepreTukn. M.: Mup,
1988. 365 c.

2.  Anxacos A.b. BosobHoBnsiemas 3HepreTyka.
M.: ®uamarnuT, 2010. 256 c.

3. Ariezo M. and Loferski J.J. Proceedings of the
13th |EEE Photovoltaic Specialists Conference,
Washington, DC. 1978, 898 p.

4.  Abpynnaee M.A., Axmegoe A.K., Maromenosa
Ix.X., Xoxnaues .M. Ceonictea nneHok AglnSey,
MNOMYYeHHbIX METOLOM MAarHeTPOHHOMO pacmblfeHns
/I Heopranuyeckne matepuansl. 2012. T. 48. N10. C.
1114-1117.

5. Abgynnaes M.A., AmnpxaHosa [.X., MampxueBa
P.M., v gp. MonyyeHne n uccnegoBaHne KpUCTansoB
n nneHok CulnSe; // HeopraHuyeckue matepumansi.
1992. T. 28. N5. C. 961-964.

6. A6gynnaes M.A., Anxacos A.b., Maromenosa
Ik X. TlonyyeHne n CBOICTBA KackagHoro npeobpa-
30BaTens COMHEYHON SHepruM ¢ ABYMS reTeponepe-

xogamn CulnSe2-AgInSe>-CdS // HeopraHuueckue
matepuanbl. 2014. T. 50. N3. C. 250-255.

7. Nanyaesa ®.[., Abgynnaes M.A., Maromezosa
k. X., Xoxnayes M., Jlokanusauns 3nekTpoHOB B
AucneprupoBarHbix kpuctannax AglnSez npu oTxure
1 komneHcauun // COOpHUK TPYAOB MEXAYHApPOLHOM
koHepeHumn «Pa3oBble Nepexofbl, KPUTUYECKME W
HenMHenHble SBMEHUS B KOHOEHCUMPOBAHHbIX Cpe-
pax», Maxaukana, 2012. C.105-108.

8. Arredonto C.A., Gordillo G. Photoconductive
and electrical transport properties of AginSe2 thin
films prepares by co-evaporation. Physica B, 2011,
Vol. 405, P. 3694-3699.

9. Matare H. F. Defect Electronics in Semiconduc-
tors. Wiley (Interscience). New York. 1971. pp. 234.
10. A6pynnaes M.A., Kamunos W.K., Wcmaunos
LLI.M., Maromeposa [x.X., Xoxnayes [1.[1. BnusHue
MMEHOK OKCWAA LMHKA Ha SMEeKTPOCOMPOTUBIIEHWE W
otoaac B cTpykTypax CulnSe; // MexayHapoaHblii
cumnosnym OPO-14. Couw, Jloo, 2011. C. 62-65.

REFERENCES

1. Kouts T, Mikin D. Sovremennye Problemy Po-
luprovodnikovoi Fotoenergetiki [Current problems in
the semiconductor photovoltaics]. Moscow, Mir Publ.,
1988. 365 p. (In Russian)

2. Alkhasov A.B. Vozobnovlyaemaya Energetika
[Renewable energy]. Moscow, Fizmatlit Publ., 2010.
256 p. (In Russian)

3. Ariezo M. and Loferski J.J. Proceedings of the
13th |EEE Photovoltaic Specialists Conference,
Washington, DC. 1978, 898 p.

4. Abdullayev M.A., Akhmedov A K., Magomedova
J.Kh., Khokhlachov P.P. Properties of films AginSe;
obtained by magnetron sputtering. Neorganicheskiye
Materialy [Inorganic materials]. 2012, vol. 48, no. 10,
pp. 1114-1117. (In Russian)

5. Abdullayev M.A., Amirkhanova D.H., Ga-
dzhiyeva R.M., et al. Preparation and study of the
crystals and films CulnSe,. Neorganicheskiye Materi-
aly [Inorganic Materials]. 1992, vol. 28, no. 5, pp. 961-
964. (In Russian)

6. Abdullayev M.A., Alkhasov A.B., Magomedova
J.Kh. Preparation and properties of a cascade solar
power inverter with two heterojunctions CulnSez-
AgInSe,-CdS. Neorganicheskiye Materialy [Inorganic

materials]. 2014, vol. 50, no. 3, pp. 250-255. (In Rus-
sian)

7. Palchayeva F.D., Abdullayev M.A., Magomedo-
va J.Kh., Khokhlachov P.P. Localization of electrons
in dispersed crystals AgInSe, during annealing and
compensation. Sbornik trudov mezhdunarodnoy kon-
ferentsii  “Fazovye perekhody, kriticheskiye i
nelineynye yavleniya v kondensirovannykh sredakh’
[Proceedings of the International Conference "Phase
transitions, critical and nonlinear phenomena in con-
densed media"]. Makhachkala, 2012, pp. 105-108. (In
Russian)

8. Aredonto C.A.,, Gordillo G. Photoconductive
and electrical transport properties of AginSe2 thin
films prepares by co-evaporation. Physica B, 2011,
Vol. 405, P. 3694-3699.

9. Matare H. F. Defect Electronics in Semiconduc-
tors. Wiley (Interscience). New York. 1971. pp. 234.
10. Abdullayev M.A., Kamilov K., Ismailov Sh.M.,
Magomedova J.Kh., Khokhlachov P.P. Influence of
Zn0 films on the electrical resistance and photo-emf
in the structures of CulnSez. Mezhdunarodnyy sim-
pozium ODRO 14 [International symposium ODRO
14], Sochi, Loo, 2011, p. 62-65. (In Russian)

197



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

CBEAEHWA OB ABTOPAX
MpuHagnexHoOCTb K opraHu3aumm
Maromep A. AbgynnaeB — BeaywMii HayuHbI CO-
TpyaHuk WHctutyTa msmkn OHL, PAH, goktop dmsm-
Ko-MaTeMaTuyeckux Hayk, Maxaukana, Poccus,

e-mail: magomed-dnzran@rambler.ru

Ixamuna A. AnxacoBa* — CTapluii Hay4HbIA CO-
TPYOHWK, KaHAMAAT TeXHUYECKMX Hayk, HCTUTYT npo-
Bnem reotepmuu, [arectaHckuit HayuHbiii LleHTp
PAH.

Poccus, 367030, Maxadkana, np. W. lWamuns, 39A,
e-mail: alkhasova.dzhamilya@mail.ru.

Kputepuun aBTOopcTBa

Maromen A. A6agynnaes — pa3paboTka Hay4HOW KOH-
Lenuun CTaTbW, MPOBEAEHWE 3KCMEPUMEHTAMbHBIX
nccnesoBaHuin CBONCTB MIEHOYHbIX TETEPONepexooB
CdS-AgInS;. xamuns A. Anxacosa — 0630p nutepa-
TYPHbIX WCTOYHMKOB MO MCCNeAyemon npobneme,
aHanmu3 MonyYeHHbIX IKCMEepPUMEHTaMNbHbIX AaHHDbIX.
O6a aBTOpa OTBETCTBEHHLI 3@ ODHApY)XeHWe nnarva-
Ta.

KoHdpnukT uHTepecos
ABTOpbI 3a8BNSI0T 06 OTCYTCTBUAW KOHNUKTA UHTEPE-
COB.
Moctynuna B pepakumio 25.01.2016
MpunsTa B neyats 18.02.2016

AUTHOR INFORMATION
Affiliations
Magomed A. Abdullaev - leading researcher at
the Institute of Physics DSC RAS, Doctor of Physi-
cal and Mathematical Sciences, Makhachkala,
Russia, e-mail: magomed-dnzran@rambler.ru

Dzhamilya A. Alkhasova* - senior researcher,
Candidate of Technical Sciences, Institute of Geo-
thermal Problems, Dagestan Scientific Center of
RAS

39A, . Shamil prospekt, Makhachkala, 367030,
Russia, e-mail: alkhasova.dzhamilya@mail.ru.

Contribution
Magomed A. Abdullaev development of the concept
of a scientific article, conducting experimental stud-
ies of the properties of CdS-AgInS; film heterojunc-
tion. Dzhamilya A. Alkhasova review of the litera-
ture sources on the researched topic, the analysis
of the experimental data. Both authors are respon-
sible for avoiding the plagiarism.

Conflict of interest
The authors declare no conflict of interest.

Received 25.01.2016
Accepted for publication 18.02.2016

198



for POCCUK: 3KONOrus, PA3SBUTUE Tom 11 N2 2016 g KPATKWUE COOBLLEHUA
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016 = BRIEF REPORTS

Kpatkue coobweHus / Brief reports
OpwuruHanbHas ctatbs / Original article
YOK 546.682.23:537.32

DOI: 10.18470/1992-1098-2016-2-199-204

MONYYEHMUE U CBOWCTBA MNEHOK AginS;

"Mazomed A. A6dynnaes, 2xamuns A. Anxacosa*
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Pestome. Lenb. NonyyeHune nneHok AgInSz u n3yyeHne ux anekTpodmnamyeckmx u onTudeckux ceoicTs. Memodsbl.
O6pas3upbl TOHKMX NneHok AgINS2 Ans U3MepeHuit nomnyvani MeTo4O0M MarHeTPOHHOrO PacribiNeHUst Ha MOCTOSIHHOM
Toke. CTPYKTYpy, (ha30BbIii U SNEMEHTHbIA COCTaB U3y4yamnu C MOMOLLbI0 PEHTTEHOBCKOrO audpaktomeTpa [JPOH-2
(CuKa — n3nyyeHne), mukpockona-mukpoaHanusatopa LEO-1450 ¢ npuctaskoit EDS ans peHTreHOBCKOro MUKpo-
aHanu3a. OnTyeckoe npornyckaHue u NOrnoLLeHWe uccnenosany Ha MoHoxpomatope MIP-2 B wHTepsane AnuH
BornH 400-800 Hm ¢ anektpomeTpom Keitley n ®[-10T, cnektpanbHoe paspellenue £1 MaB. OnekTponpoBoaHOCTS,
3dekT Xonna onpeaensanm YeTbipex3oHA0BbIM METOAOM Ha OMUYECKUX UHAMEBLIX KOHTaKTaX. amepeHns nposo-
Innu B uHTepBane temnepatyp 77-400 K. Pe3ynbmamsi. MeTogoM MarHETPOHHOTO PacrbleHNs NomnyyYeHbl NNeHKN
avcynbduaa niaus n cepebpa TonwmHoN 40 1 MKM Ha KBapLeBbIX NOAJIoxKKax. [1okasaHo, YTO NOBbILIEHME TeMne-
paTypbl NOANI0XKM 00 ~450 °C no3BONSET Nomy4nTb OAHOMA3HbIE NIEHKN CO CTPYKTYPOIA XabKOMMPUTa C LUMPUHON
3anpeLLeHHoit 3oHbl 1,88 3B, ¢ Bbicokum (>104cM!) koadhduLmeHTOM nornoLueHus. Bbigodbl. BoamoxHOCTb nony-
YeHWs NNEHOK B LUIMPOKOM WHTEPBAIE NEKTPUYECKOrO COMPOTUBIEHUS U BapUaLIMK SNEKTPUYECKUX NapaMeTpoB npu
HEM3MEHHOW CTEXNOMETPUM NPeACcTaBnseT uHTepec Ans ahdeKTUBHbIX TEXHONOrA hoTonpeobpasoBaHus.
KnioueBble cnoBa: nneHkm AgInS2, METOS MarHETPOHHOTO pacrbINeHus, KpUCTannmyeckas peletka, agpdekt Xor-
na, aneKTPONPOBOAHOCTb, KOIPPUUMEHT NOTMNOLLEHNS, LLMPUHA 3anPeLLEHHON 30HbI

®opmat yutupoBanus: Abaynnaes M.A., Anxacosa [I.A. Monyyenue u ceoncta nneHok AgInS: // HOr Poccuu:
akonorus, passutue. 2016. T.11, N2. C.199-204. DOI: 10.18470/1992-1098-2016-2-199-204

OBTAINING AND PROPERTIES OF AgInS; FILMS

"Magomed A. Abdullaev, 2Dzhamilya A. Alkhasova*

"Laboratory of optical phenomena in condensed medium, Institute of Physics,
Dagestan Scientific Center, RAS, Makhachkala, Russia;

2| aboratory of comprehensive development of renewable energy sources,
Institute of Geothermal Problems, Dagestan Scientific Center, RAS,
Makhachkala, Russia, alkhasova.dzhamilya@mail.ru

Abstract. Aim. The aim is to obtain AgInS: films and study their electrical and optical properties. Methods. The
samples of thin AgInS: films for measurement were obtained by the method of magnetron sputtering with direct cur-
rent. The structure, phase and elemental composition were studied using DRON-2 X-ray diffractometer (CuKa - radia-
tion) and the microscope LEO-1450 with EDS attachment for X-ray microanalysis. The optical transmittance and
absorption were examined using MDR-2 monochromator in the wavelength range of 400-800 nm with the Keitley
electrometer and FD-10G; we applied the spectral resolution of + 1 meV. The electrical conductivity, Hall effect was
measured by the  four-point probe method with indium ohmic contacts. Measurements were carried out in the tem-
perature range of 77-400 K. Findings. We obtained indium disulfide and silver films with the thickness of up to 1 um
on quartz substrates by magnetron sputtering. It is shown that increasing the substrate temperature to about 450 °C
allows to obtain single phase film with a chalcopyrite structure with a band gap of 1.88 eV and high absorption coeffi-
cient (>10%wm ). Conclusions. The possibility of obtaining films in a wide range of the electrical resistance and varia-
tion of the electrical parameters at constant stoichiometry is of interest for efficient technologies of phototransduction.

199



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

Keywords: AgInS: films, magnetron sputtering method, crystal lattice, Hall effect, electrical conductivity, absorption

coefficient, band gap.

For citation: Abdullaev M.A., Alkhasova D.A. Obtaining and properties of AgInS: films. South of Russia: ecology,
development. 2016, vol. 11, no. 2, pp. 199-204. (In Russian) DOI: 10.18470 /1992-1098-2016-2-199-204

BBEJIEHHUE

Hucynedun nHaAS cepedpa OTHOCUTCS K
IpyIIIe MOIYNPOBOIHUKOB AB" ¢, KOTOpBIE
MIEPCIIEKTUBHEI B COJIHEYHOH (poTOdHEpreTHKe
[1, 2]. DTOT MOIXYNPOBOJHUK WHTEPECEH MIJIS
npuMeHeHus] B (OTO3JIEMEHTaX KOHUEHTPHUPO-
BaHHOTO COJHEYHOTO HM3JIy4eHUS, B KaCKaJHbBIX
CTPYKTypax ¢ I'paME€HTOM LIMPUHBI 3alpelleH-
HOii 30HBL. CoueraHue aucynb(uIa MHIUSA Ce-
pebpa, u, HanpuMep, TUCEIICHUIA WHAUS MEIH C
obmieii 6a3o0i u3 CdS MOXeT MPUBECTH K POCTY
KIIJI 1o HeCcKOJIbKUX ACCSITKOB MPOILEHTOB [3,

4]. AgInS, obnagaet BHICOKHM KOS(b(IbI/IHI/IeHTOM
OIITHYECKOTO ITOTJIOIIEHUS (>10 CM ), BBICOKOH

pamTuanuoOHHONH CTOHKOCTRIO M MAallbIM Pacco-
TJIACOBAHUEM KPUCTAUTMYECKUX PEIIETOK TMOJTY-
MIPOBOIHUKOB, 0003HAYCHHBIX BEIIE. B MHOTO-
CIIOMHBIX CTPYKTYpax MOXKHO peryJIHpOBaTh
napaMeTpbl O0BEMHOTO 3apsiia u IPPEeKTHB-
HOCTb pa3/ieJIeHUs HOCHUTENEH, YTO MPUBOJIUT K
AKTHBHBIM HCCJICIOBAaHISIM TaKHX COYCTAHHA.
OO0beMHBIe KpUCTAJUIBI U TUIeHKH AgInS, mpak-
TUYECKH HE HCCIICIOBAHBI.

Lenvio naHHOW PabOTHI SABISICTCS IOJTY-
YeHue IIeHOK AgInS, U u3ydeHue ux 3JIeKTpo-
(U3NYECKHUX M ONTUYECKUX CBOWCTB.

METO/IbI HCCJIEJJOBAHUIA

OOpasupl TOHKHX TUIGHOK AgInS, mns
MU3MEpEeHUH MOoJTydaid METOAOM MarHETPOHHOTO
pacmbUleHUs] Ha TIOCTOSHHOM TOKe. Pacmbuisiim
KPUCTAJUIMYECKHE MMILIEHH, IIOJyYEHHbIE U3
00BEMHBIX CIUTKOB MeToJoM bpumxmena [5-7]
U3 COCTABJIAIOLINX BBICOKOW YUCTOTHI B CTEXHO-
MeTpud. [IpuMeHsIn ABOWHBIE BaKyyMHpPOBaH-
Hble U 3alasHHblE KBapLEBbIE AMITYJIbl; BHYT-
PEHHHE aMITyJIbl TPAQUTU3UPOBATIM U OTKauMBa-
1 10 10 Ia. AMITynbl HarpeBajid MEIJIEHHO B
BEPTUKAJIBHOW Tieun a0 TemrepaTypsl 950 oC.
ITocne BbIIEp)KKH TeMIepaTypy YMEHbLIAIN CO
cxopoctsio 2 'C/4 10 TeMIepaTyphl KPHCTAILTH-
3anmu ~ 785 oC. Janee npoBoanim BUOpAIIHOH-
HOE€ IepeMelINBaHue, 3aTeM aMITyJibl IPOBOIM-
JIM Yepe3 TeMIlepaTypHbIid rpanueHT 35-40 °Cu
OXJIKAAIHU B PEXKUME BBIKIIIOUEHHON Ieyn.

kgp
l—k+kq’

Py, =

q
rae k (otn. en.) =0,01CH,; 2

q:

O,2qH2 +0,8q,,

Bpewmst pactibuienus 14, TonmuHa MIEHOK
~ 0,5 MKM, HampsKeHHE 3IEKTPUUECKOTO MO
200 B/cM, pabounii Tok 16 MA. [Ipu momoxu-
TETHHBIX CMEIICHUSIX HANPSHKEHUS HA KaToJe C
MO/IJIOKKOW TOJIIMHA TUIEHOK Bo3pacTaer 1o |
MKM.

[IneHkr HaHOCWIIMCH Ha KBAapLEBHIE MO~
JoxkH pasmepoMm 1x1x0,1 cMm, KOTOpBIE XUMH-

[Inenkn modyyanw C TOMOIIBIO MarHe-
TPOHHOTO UCTOYHHUKA TUIAHAPHOW KOHCTPYKIIUH.
PaccrosiHne MeXay aHOIOM M KaTroaoM 9 MM,
MEXKIly KaTOJIOM M MOI0XKoH 34 MM. Pabouyro
KaMepy OTKA4MBalld JO NABIICHUS 6-107 Ila u
HaIyCKaiau Ta3oBylo cmech Ar+H, c oOmum
nasnenuem 0,2 Tla. IlpucyrctBue Bogopona
MPHUBOAMT K 3alOJHCHUIO CYJIb(QUIHBIX BakaH-
CUH, W IUICHKH TOJIYYaroTCs ¢ 0o0Jiee BBHICOKUM
compoTtuBicHueM. [lapuuanbHoe naBleHHE BO-
nopoxa coctaBmsuio 1,5 107 [Ta, d9ro mpm
Harmycke aprona jgo 0,2 Ila cooTBeTcTBOBaNiO
KOHLIEHTpauuu BojxopoAa 2 monb%. JlaBneHue
BOJIopoia B pabouell kamepe ycTaHABJIMBaJIH
mepea BKIIOYEHHEM MAarHeTpoHa C IOMOIIBIO
noHu3armonHon nammnel [IMM-2, mocne dyero
HaIrycKascs apros. J[o mopKura mia3mMsl:

(1

~1,2;q, =156; 9u, =0,6[8].

YecKH OYMINANUCh. [l BapbUpPOBAHHUA COIPO-
TUBJICHUSA YacTh IUICHOK OTXKUTAUd B Tapax
cynphuaa wim B Bakyyme npu 380-400 °C B
TedeHune 15 MuHyT. [0 ¥ OCTe OTKUTA IICHKA
UMENH 3ePKATBHYI0 MOBEPXHOCTh U XOPOIIYIO
aJre3uIo.

CtpykTypy, (Hha30BEBIf U DIEMEHTHEIA CO-
CTaB M3y4yalld C TIOMOIIBI0 PEHTI€HOBCKOTO -
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ckue mepexozsl nmpsmo3onnbie [10], a mmpuHa
3anpelnieHHol 30Hb paBHa 1,88 3B u Onm3ka k

JIaHHBIM 00BbeMHOTO KpucTamia AglnS,.

3AK/IIOYEHHUE

MeToaoM MarHeTpoHHOTO paclbUICHUS
MOJTy4YeHbI TUICHKH TUCYIb(UIa HHIUS U cepel-
pa TONMMUHOH 10 1 MKM Ha KBapUEBBIX ITOII0XK-
kax. [loka3zaHo, 4TO MOBBIIIEHHWE TEMIIEPATYPHI
10 ~450 °C mosBomser momyunth OAHO(BA3HBIE
IUTCHKH CO CTPYKTYPOH XaJIbKOIHMPHUTA C IIHPH-
HOU 3ampenieHHol 30HBI 1,88 3B, ¢ BBICOKUM
(>10%cM™) K03 PUIHEHTOM TOTTOMEHHS.

B03MOXHOCTh NONTy4€HHs! MJICHOK B IIH-
pPOKOM HHTEpBajle 3NEKTPHUECKOTO COMPOTHB-
JICHUs. ¥ BapUalUH 3JIEKTPUYECKHUX ITapaMeTpPoOB
IpU HEU3MEHHOM CTEXMOMETPUU IMPEACTABISIET
uHTepec I 3((EKTUBHBIX TEXHOIOTUH (oTo-
npeoOpa3oBaHusl.
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YTUNU3ALUA NPOMBILLINEHHBIX OTXOAOB ANA NOBbIWEHWA
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Pesiome. Lenb. YTunusaums NpoMbILLNeHHbIX OTXO0B AMst NOBbILIEHUS 3KOMorndeckon 6e3onacHoCTH okpy-
>|<a+ou4e17| cpefbl nyTem uUx NpUMEHEHNA Npu NPOU3BOACTBE CTPOUTENBbHbBIX MaTepuanos. Mamepuanbl u me-
moduka. MponseeaeH noabop HOBbIX ONTUMANbHBLIX COCTABOB (hMOPOBETOHHBIX CMECEN C MCMOMb30BaHNEM
MPOMBILLEHHLIX CAXEBbIX OTXOAOB TEMMOrEHEPUPYIOWMX NPOWU3BOACTB, CTEKNSHHbIX (DMOPOBLIX BOMOKOH,
nnacTuuumMpytoLLmx 406aBOK, aKTUBMPOBAHHOI BOAb! 3aTBOPEHUS, MPUTOTOBNEHHBIX C NPUMEHEHWEM YNbTpa-
3BYKOBOW YCTaHOBKM. Pe3ybmamel. Pa3paboTaHbl HOBbIE COCTaBbl (IMBPOOETOHOB C NPUMEHEHNEM CaKEBbIX
OTXO0[0B B KayectBe fobasku. B pesynbtate 06paboTki NOMyYeHHbIX 3KCMEPUMEHTAMbHBIX AaHHBIX YCTaHOB-
JIeHO, YTO BBEeAeHNe ,El,OﬁaBKVI N3 CaXKeBbIX OTX0A0B NPakTU4eCKn BO BCEX NpeaAcCTaBNeHHbIX COCTaBax cnocob-
CTBOBAIIO YBENMYEHNIO MPOYHOCTHBIX XapaKTEPUCTUK (hMOPODETOHOB. YCTAHOBNEHO, YTO MUKPOYACTHLbI Caxe-
BbIX OTXOAOB KOHLEHTPUPYIOT Ha CBOE/t MOBEPXHOCTWM MPOAYKTbI TMApaTauuu NopTiaHALEMeHTa-
MMAPOCUNMKATLI KanbUmMs M cnocobCTBYOT 0Bpa3oBaHMi0 NMPOYHON MUKPOAPMUPYHOLLEA CTPYKTYpbl GeToHa.
Bbi600b1. VIcnonb3oBaHWe MPOMBILLIIEHHBIX CaXeBblX OTXOA0B B (MOPOBETOHHOM CMECcH C MpUMEHEHMEM
PECTPYKTYPUPOBAHHON BOAbI yMyylwiaeT €€ peonornyeckne CBOMCTBA, YMEHbLIAET PAcCMOEHe M MOBbLILLAET
O[JHOPOAHOCTb GETOHA. YTWUNN3aumMs MPOMBILLMEHHbIX CAXEBbIX OTXOAOB MpU NPOWU3BOACTBE CTPOMTENbHBIX
MaTepuasnoB 1 U3aenuii NO3BONNUT YNYULUMTL SKONIOMMYECKOe COCTOSIHUE OKpYatoLLelt cpeabl.

KnioueBble cnoBa: caxeBble OTXOAbl, 6E30MACHOCTb OKPYyXatoLlei cpendbl, YTUNn3auus, uopobeToHbl,
MPOYHOCTb, PECTPYKTYPUpOBaHHas BoAa.

®opmar yutupoBaHus: MNepdunos B.A., Bonbckas O.H. YTunnsaums npoMbILLneHHbIX OTXOAO0B Ans MOBbI-
LUEeHWS aKorormyeckoin 6e3onacHocT okpyxatowen cpeabl // FOr Poccun: akonorus, passutue. 2016. T.11, N2.
C.205-212. DOI: 10.18470/1992-1098-2016-2-205-212

INDUSTRIAL WASTE MANAGEMENT TO IMPROVE ENVIRONMENTAL SECURITY

Vladimir A. Perfilov, 20lga N. Volskaya*

Sub-department of Oil and Gas Facilities, Institute of Construction and Housing,
Volgograd State University of Architecture and Civil Engineering, Volgograd, Russia
2Sub-department of Building Construction, Foundation and Structural Safety,
Institute of Construction and Housing, Volgograd State University of Architecture and
Civil Engineering, Volgograd, Russia, olgavolska@mail.ru

Abstract. Aim. Disposal of industrial waste to improve the environmental safety by means of recycling and re-
using in the manufacture of building materials. Materials and methods. We made a selection of new optimum
compositions of fiber-concretes using industrial carbon black from heat generating productions, glass fibers,
plasticizers, activated mixing water produced using an ultrasonic unit. Results. New fiber-reinforced concrete
compositions were developed using carbon black as an additive. As a result of the processing of the experi-

205



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

mental data, it has been revealed that introduction of carbon black as an additive contributed to the increase of
the strength characteristics of nearly all fiber-reinforced concrete compositions. It has been found that micropar-
ticles of carbon black accumulate the products of hydration of portiandcement-hydrosilicate calcium on the sur-
face and contribute to the formation of a solid microarming concrete structure. Conclusions. The use of indus-
trial carbon black in fibrous concrete mixture using restructured water improves its rheological properties, re-
duces its segregation and improves the homogeneity of the concrete. Recycling and re-using carbon black in
the production of building materials will improve the environmental ecology.

Keywords: carbon black, environmental safety, recycling, fibre concrete, strength, restructured water.

For citation: Perfilov V.A., Volskaya O.N. Industrial waste management to improve environmental security.

South of Russia: ecology, development. 2016, vol. 11, no. 2, pp. 205-212. (In Russian) DOI: 10.18470/1992-
1098-2016-2-205-212

BBEJEHUE

Hu nns xoro He cekper, 4yTo B HACTOS-
111ee BpeMs 3HaUUTEIbHBIMY TEMIIAMH YBEIHYU-
BaeTCsl KOJMYECTBO IUIOIIAZCH, 3aHATBIX IPO-
MBIIIJIEHHBIMA OTX0naMu [1-4], B yucio Koro-
PBIX BXOJAT Ca)KEBbIE OTXOABI TEILIOTEHEPUPY-
IOLIMNX YCTAHOBOK, 30J1a, o0Opasyrolascs B pe-
3yJbTaTe CXKUTaHUsI KAMEHHOTO YIJIs Ha TeIio-
anekrpocTanmuax (TOC), oTXoabl KOTEIbHBIX
YCTaHOBOK, a TakkKe caxxa, 00pa3oBaBIIAsICS
BCJIENICTBUE DPA0OTHI Ta3omnepepadaThIBAIOIINX
npeanpuaTuil. Bece 3TH NpoAyKThl OTHIOAL HE
OJIaronpusATHO BIUSIOT Ha OKPYXAlOLIYIO cpe-
Iy, @ HA00OPOT ABJSAIOTCS UCTOYHUKOM MOCTYTI-
JIeHHUs B He€ BPEIHBIX XMMHUYECKUX M OMOJIOTH-
YECKUX O00pa30BaHHWI, OHW BO3JIEHCTBYIOT Kak
Ha KOHKPETHbIE YacTH MPUPOBI, TaK U Ha OMO-
cepy B 1esioM. B 30HY yrposs! nmomagaer moj-
3eMHas cpena, B TOT MOMEHT, Korja caxa, 00-
pa3oBaHHas B pe3yJbTaTe€ OYUCTKH IPOMBIII-
JIEHHBIX YCTaHOBOK, IOMAaJaeT CO CTOKaMH B
BO10€MbI. CKOIUIEHHE BTOPUYHOIO ChIPbs SBIIS-
eTcsl HaCyIIHOM mpoOieMol U1 COBPEMEHHOTO
obmiectBa. Temmbl pocta 00pa3oBaHMiA 30J100T-
BaJIOB IepepadaThIBAIOIICH MPOMBIIUICHHOCTH
BUIHBI HE BOOPY)KEHHBIM TJIa30M, 8 BOT KOA(-
(bUIMEeHT UCMONb30BaHUS TaK Ha3bIBAEMOTO
«BTOPCHIPbS» B CBOKO OYepelb HUYTOXKHO HH-
30Kk. O4eBUIHO, YTO JaHHAs CUTyalusl Mpea-
CTaBJIICT CEPbE3HYIO YTPO3Y OKPYKAIOLIEH cpe-
Jie, a CJIEJIOBAaTENIbHO 3[0POBbIO YeIoBeKa. Tak
K€ CJelyeT OTMETUTb, YTO JaHHbIE IUIOLIaax
TpeOYIOT 3HAYMTENBHBIX 3aTpaT Ha UX COHEp-
JKaHHe, YTO B CBOIO Odepellb MPUBOIUT K yBe-
JMYEHNIO0 Ce0ECTONMOCTH TEIUIO - YHEPTOHOCH-
Tened. PerreHneM maHHOW MPOOJIEMBI Mpejia-
raercs yTHIM3alUsl CaXEeBbIX OTXOJOB IMyTEM
MPUMEHEHMsI MX B KayecTBe JOOABKU IMPH IMPO-
W3BOJICTBE CTPOUTENBHBIX MaTepPHaOB.

B Hactosimiee Bpems HEOOXOJMMO HC-
MIOJIH30BAaHUE COBPEMEHHBIX KOMITO3HIIMOHHBIX
CTPOUTENHHBIX MAaTEPHUAIOB C BEICOKOW MPOYHO-
CTBIO, KaK Ha C)KaTHe, TaK U Ha u3rub. Jus stux
meneil B OETOHHBIE CMECH Ha CTaIWd IepeMe-
[IMBaHUS BBOIAT pa3IUYHbIC BUIBI (HYUOPOBBIX
BosiokoH [5-10]. Mcnonbs3oBaHue IUCHIEPCHBIX
(UOPOBBIX BOJOKOH CHOCOOCTBYET IMPOCTpaH-
CTBCHHOMY  YIPOYHECHHIO  IKEIe300CTOHHBIX
3JIEMEHTOB CTPOWTEIBHON KOHCTPYKIIUH, BBI-
MoJTHEHHOH u3 ¢ubpodeToHa. B kauectBe amc-
MEPCHO-aPMUPYIOIIUX KOMIIOHEHTOB HanOOIIb-
IIee pacrpocTpaHeHHe NONyYHIH 0a3albTOBBIE,
MOJIMMEpPHBIEC U CTEKJISHHBIE (prOpPOBHIE BOIOK-
Ha. Mcrmonmp30BaHWE CTalbHBIX (QUOPOBBIX BO-
JIOKOH OTPAHMYCHO BBHJY HX CPABHUTEIHHO
00MBII0I MacChl, HU3KOH KOPPO3HMOHHOH CTOM-
KOCTH M BBICOKOU cTouMocTu. [ToaTomy npume-
HCHHE BBINICYKA3aHHBIX JIETKUX, CTOWKHUX K
KOPPO3UH BOJIOKHHUCTHIX 3alOJIHUTENCH B OeTO-
HaX CHOCOOCTBYET VIYYIICHHIO IIPOIECCOB
CTPYKTypOOOpa30BaHUsI CMECH, COKpAIICHHIO
pacxoja CTalbHOU apMaTypbl, HOPTIAHAIEMEH-
Ta U ce0eCTOMMOCTH TOJTy4YeHHOro (pudpobdero-
Ha.

B ycioBHsSX COBpPEMEHHOTO CTPOMTEIb-
CTBa HIMPOKOC MPUMEHCHUC HAXOAAT ITPOMBIII-
JICHHBIE OTXOJBI, KOTOPHIC UCIIONB3YIOTCS B Ka-
YeCTBE MHEPTHBIX 3alOJHUTENCH Win 100aBOK,
CIIOCOOCTBYIOIINX HM3MEHEHUIO PEOJOTHYECKUX
CBOMCTB OETOHHOH CMECH W YIIYYIICHHIO (HU3H-
KO-TEXHUYECKUX CBOWCTB 3aTBEPACBLICTO OETO-
Ha. B manHOIl paboTe mpousseneH noabop om-
TAMAJIBHBIX COCTaBOB (PHOPOOCTOHHBIX CMECEH
C WCIOJH30BAaHHEM ITPOMBIINUICHHBIX CAKEBBIX
OTXOJIOB C IIENBI0 YBEJMYEHUS IPOYHOCTHBIX
MapaMeTpoOB U CHIDKEHHsI ce0ECTOMMOCTH (Pub-
pPOOETOHOB 3a CYET YTHIM3alUH MHOTOTOHHBIX

206



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

Tabnuua 2

KosmuecTBeHHBIE COCTABLI 0ETOHHBIX cMeceii

Table 2

Quantitative composition of concrete mixtures

KoMmnoHeHTBHI cMecH Pacxon, kr Ha 1m°
The components of the mixture Consumption, kg per Im’
1 2

Hopraanauement / Portland cement 600 600
KBapuessiii mecok / Quartz sand 1200 1200
CrekJsiHHbIe BOJIOKHA-QUOPBI AnaMeTpoM 15-35 Mxkm 1,2 1,2
M AJuHoi 12-15 mm
Glass fiber with a diameter of 15-35 mm and length of
12-15 mm
Cynepmnacrupukarop «Ilomumnacr CII-3» 6 5
Superplasticizer "Polyplast SP-3"
Casxkesble orxosbl / Carbon black - 3
Bona a/m° / Water I/m® 279 310,5

BBIBO/JIbI

AHanu3 pe3yiabTaTOB UCTBITAaHUH (ub-
pOOETOHHBIX OOpa3IoOB MOKa3aj, YTO MPHU BBE-
JCHUH B CMECh TOHKOAMCIIEPCHBIX Ca)XE€BBIX
OTXOMOB COBMECTHO C IUIACTU(HIUPYIOMICH
n00aBKOH, a TakKe apMHUPYIONINX CTEKILSTHHBIX
(UOPOBBIX BOJOKOH MPOYHOCTH HA CXKATUE YBe-
nuuuiack Ha 24 %, a MPOYHOCTHh Ha pacTskKe-
HHEe npu m3rude — Ha 67 %. Mcmomp3oBaHue
MPOMBINUICHHBIX Ca)KeBBIX OTXOHOB B (prOpode-
TOHHOM CMecH C NPUMEHEHHEM PeCTPYKTYpH-
pOBaHHOI BOIBI yIydIIaeT €€ pPeoJIOTHYEeCKre
CBOICTBA, yMEHBIIAECT PACCIIOCHUE U ITOBHIIIACT
OJTHOPOAHOCTh O€TOHA. DTO SBISIETCS OrPOM-
HBIM IITIOCOM B COBPEMEHHOM CTPOHTENHCTBE
rue, Kak M3BECTHO, MPeoOsiaiaeT MOHOIHTHOE

CTPOUTEILCTBO, B KOTOPOM MPHUMEHSIOT J0-
BOJIFHO ITOJBIDKHBIE CMECH, CKIOHHBIE K pac-
CIIOCHUIO.

Takum oOpa3oM, yTHIU3alUS MpPO-
MBIIIICHHBIX Ca’KEBBIX OTXOJ0B IPH IIPOU3BO/I-
CTBE CTPOUTEIBHBIX MATEPHAIOB U H3ICIHUIA
MO3BOJIUT YJIYUIIUTh DKOJIOTHIECKOE COCTOSHUE
OKpyXarmmieil cpembl. Pemmutcs mpobGiiema
0CBOOOKACHUSI OTPOMHBIX ITOJIMTOHOB, 3aHATBHIX
OTXOJaMH, MPEACTABIAIOUIMX OMNAaCHOCThb, Kak
UL BOIHOHW, Tak M Uil aTMOC(EpHOH cpensl.
Tak e BUIEH YKOHOMHUYECKUH 3PdekT, KoTo-
pBI BBIpaXkaeTCsi B CHIDKEHHHM CTOMMOCTH 3a
CYET UCTIOJIB30BaHUSI BTOPHYHOTO CHIPHSL.

BUBNUOrPAGUYECKMIA CMIUCOK

1. Mepdunos B.A., Kanasey Y.B., IlykuHa W.T.
YTunusauums 0TX0g0B TENNOreHepupyHLLmMX YCTaHOBOK
n OypoBOro Lunama [nsi MOBLILUEHWS 3KOMOTUYECKON
BesonacHocT  okpyxatowwein /| HTEepHET-BECTHUK
BonrTACY.  2013.  N2(27). 38 ¢  URL
http://vestnik.vgasu.ru/?source=4&articleno=1290 (nata
obpauyenus: 01.02.2016).

2. Oreshkin D.V., Chebotaev AN., Perfilov V.A.
Disposal of drilling sludge in the production of building
materials. Procedia engineering, 2015, vol. 111, pp.
607-611. DOI: 10.1016/j.proeng.2015.07.053

3. bapaHos A.E., Benos A.E., Epoxun M.A.,
Maspos B.A., Mypasbes W.B., KysHevros C.B., dunatos
HH. KasaHueea H.H. KomnnekcHasi nepepaboTka
XMOKOM tasbl OypoBbIX Lu1amoB
He(bTerasogobbiBalOWMX  NpeanpusaTuit;  paspaboTka
TEXHOMOrMM W OMbIT ee NpumeHeHus // Boga: xumus v
akonorus. 2011. N12. C. 29-37.

4. Opewkun [.B., Caxapos I.I1., Yebotaes AH.,
Kypbatosa A.C. ['eoakonoriyeckie npobnembl yTunun-
3auum HypoBoro Lwnama Ha fAmane // BectHuk Mockos-
CKOTO rOCYAapCTBEHHOMO CTPOUTENBHOTO YHUBEPCUTETA.
2012. N2. C. 125-129.

5. Mepdunos B.A. dnbpobeTtoHHas cmech // MaTeHT
Ha usobpeteHne RUS. N 2420472, 08.02.2010.

6. Beros [1.A., Topgees A.B. Mogenuposanue
CBOWCTB KOMMO3WLIMOHHOTO MaTepuarna, apMUpoBaHHO-
0 KOPOTKAMMW BOMOKHaMK. Y4eT aare3avoHHbIX B3aMMOo-
pencteuii [/ Komnosutsl n HaHocTpykTypsl. 2010. N1. C.
40-46.

7. Hosoxatckas H.W., Tonctyn AH., Kuitko B.M.,
Konuun AA., Muneitko C.T. BnusiHue HeogHOPOQHOCTH
YMaKoBKM BOMOKOH HA MEXaHW4eckue CBOWCTBA OKCUA-
HWKeneBblX  komnosutoB  // Komnmoautel 1
HaHocTpykTypsl. 2011. N1. C. 5-17.

8. Ywakos A.E., Knennn 0., Copuna T.I'., Kop-
Huenko E.W., CacboHoB A.A. OueHka NpoHMLAEMOCTH

210



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

3aroTOBOK M3 CYXOrO HanornHUTens, npeaHasHauYeHHbIX
ONS U3rOTOBMNEHUS MaHenen BakyyMHOM WHdyanen //
Komnosutbl 1 HaHocTpykTypbl. 2013. N1(17). C. 46-56.
9. Kasyn H.C., [aBbigoBa W.®., TpebHesa T.B.
BnmnsHwe npoLvBKM CTEKMSHHOTO W YrNepoaHOro apMu-
PYIOLLMX BOJIOKOH Ha OCTATOYHYI0 MPOYHOCTb KOMMO3W-
LMOHHbIX MaTepuanos nocne ygapa // Komnoantbl
HaHocTpykTypbl. 2013. N1(17). C. 57-63.

10.  CknesneB ®.®., PasnH A.®. BeTOHHblE KOH-
CTPYKUMW C CETHYATON KOMMO3WTHON apmatypon // Kom-
no3uTbl 1 HaHOCTPYKTYpbI. 2015. T.7. N3. C. 145-150.

11. Anekceesa E.B., TpucoHosa T.A. YcTaHoBka Ans
NPUrOTOBNEHNS CBEPXYMCTON BOAbI // Boga: xumus u
akonorus. 2014. N1(66). C. 36-40.

12. Kotnsipesckas A.B., Bonbckas O.H., Mepdwmnos
B.A., Kycmapuesa O.A. BnusHne akTMBMpOBaHHOW BO-
Obl 3aTBOpEHUs 1 mogedmumpyowmx aobaBok Ha
NpoYHOCTb AuencTbix 6eToHoB // BecTHuk Bonrorpag-
CKOFO rOCYZlapCTBEHHOTO apXUTEKTYPHO-CTPOUTENBHOIO
yHuepcuteTa. Cepusi: CTPOMTENBCTBO 1 apXUTEKTYpa.
2011. Bein. 22(41). C. 65-68.

REFERENCES

1. Perfilov V.A., Kanavets U.V., Lukina |.G. [Recy-
cling of wastes of heat-generating systems and drilling
cuttings to increase environmental safety]. Internet-
vestnik VolgGASU, 2013, no. 2 (27). 38 p. (In Russian).
Available at:
http://vestnik.vgasu.ru/?source=48&articleno=1290/).
(accessed 01.02.2016)

2. Oreshkin D.V., Chebotaev A.N., Perfilov V.A.
Disposal of drilling sludge in the production of building
materials. Procedia engineering, 2015, vol. 111, pp.
607-611. DOI: 10.1016/j.proeng.2015.07.053

3. Baranov A.E., Belov A.E., Erokhin M.A., Mavrov
VA, Muravev LV. Kuznetsov S.V. Filatov N.I,
Kazantseva N.N. Integrated treatment of liquid phase of
drilling cuttings of the oil-gas-production enterprises:
process development and application experience. Voda:
khimiya i ekologiya [Water: chemistry and ecology].
2011, no. 12, pp. 29-37. (In Russian)

4.  Oreshkin D.V., Saharov G.P., Chebotaev AN.,
Kurbatova A.S. Geo-ecological problems of drilling
waste disposal in the Yamal peninsula. Vestnik Mos-
kovskogo gosudarstvennogo stroitel'nogo universiteta
[Proceedings of Moscow State University of Civil Engi-
neering]. 2012, no. 2, pp. 125-129. (In Russian)

5. Perfilov V.A. Fibrobetonnaya smes' [Fibre-
concrete mixture]. Patent RF, no. 2420472, 08.02.2010.
6. Belov P.A., Gordeyev A.V. Modeling of properties
of composite material reinforced with short fibers. Ad-
hesive fiber to matrix interaction. Kompozity i nanos-
truktury [Composites and nanostructures]. 2010, no. 1,
pp. 40-46. (In Russian)

7. Novokhatskaya N.I, Tolstun AN., Kiko V.M.,
Kolchin A.A., Mieiko S.T. An effect of non-

CBEJEHMA OB ABTOPAX
MpuHaanexHoCTb K opraHu3auum
Bnagumup A. MNepdunoB — [OKTOP TEXHUYECKUX
Hayk, npodeccop, 3aBegylowmin kadeapoit «Hedre-
rasoBble COOPYXeHust» Bonrorpagckoro apxutekTyp-
HO-CTPONTENBHOMO YHMBEPCUTETa, Bonrorpaa, Poceus.

homogeneous fibre packing on mechanical properties of
oxide-nickel composites. Kompozity i nanostruktury
[Composites and nanostructures]. 2011, no. 1, pp. 5-17.
(In Russian)

8.  Ushakov AE., Klenin Y.G., Sorina T.G., Kornien-
ko E.I., Safonov A.A. Permeability evaluation of dry fiber
preforms designed for vacuum infusion production of
composite panels. Kompozity i nanostruktury [Compo-
sites and nanostructures]. 2013, no. 1(17), pp. 46-56.
(In Russian)

9. Cavun N.S., Davydova I.F., Grebneva T.V. An
effect of stitching glass and carbon reinforcements on
strength of composite materials after impact. Kompozity
i nanostruktury [Composites and nanostructures]. 2013,
no. 1(17), pp. 57-63. (In Russian)

10. Skleznev F.F., Razin A.F. Concrete structures
with lattice composite reinforcement. Kompozity i
nanostruktury [Composites and nanostructures]. 2015,
vol. 7, no. 3, pp. 145-150.

11. Alekseeva E.V., Trifonova T.A. Installation for
preparation of multi-clear water. Voda: khimiya i
ekologiya [Water: chemistry and ecology]. 2014, no.
1(66), pp. 36-40.

12.  Kotlyarevskaya A.V., Volskaya O.N., Perfilov V.A.,
Kusmartseva O.A. Influence of the tempering activated
water and modifying agents on the durability of foamed
concretes. Vestnik Volgogradskogo gosudarstvennogo
arhitekturno-stroitelnogo universiteta. Seriya;
Stroitelstvo i arhitektura [Bulletin of Volgograd State
University of Architecture and Civil Engineering. Series:
Civil Engineering and Architecture]. 2011, iss. 22(41),
pp. 65-68. (In Russian)

AUTHOR INFORMATION
Affiliations
Vladimir A. Perfilov— Doctor of Technical Sciences,
Professor, Head of Department "Oil and gas facilities",
Volgograd University of architecture and construction,
Volgograd, Russia, Russia.

211



lOr POCCHUK: 3KONOrusa, PASBUTUE Tom 11 N2 2016
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016

KPATKWUE COOBLLEHUA
BRIEF REPORTS

Onbra H. Bonbckas® — kaHanaaT TEXHUYECKMX HayK,
JoueHT kadeapbl «CTpouTenbHbIE KOHCTPYKUMM, OC-
HOBaHWS W HAZEXHOCTU CoopyxeHun» Bonrorpascko-
[0 apXUTEKTYPHO-CTPOUTENBHOTO YHWBEPCUTETA, TEN.
+7 (8442) 97-48-72, yn. Axapgemumyeckas,1, 400074,
Bonrorpag, Poccus, e-mail: olgavolska@mail.ru.

Kputepun aBTOpcTBa

Brnagnmup A. TMepdmnos nposogun uccrnegoBaHus
COBMECTHOM paboThbl LLEMEHTHO-NECYAHON MaTpULbI CO
CTEKNMAHHBIM BOMOKHOM M CaXeBbIMW OTXOAaMW, npo-
aHanuaupoBan AaHHble, Hamucanm CTaTbld M HeceT
OTBETCTBEHHOCTb 3a nnaruat; Onbra H. Bonbckas
onucana YCTaHOBKy MO MOMyYEHWID PECTPYKTYpUpo-
BaHHOI BOAbI N HECET OTBETCTBEHHOCTb 3a Nnaruar.

KoHdpnukr uHTepecos
ABTOpbI 3asIBNIAKOT 06 OTCYTCTBUM KOHGNMKTA MHTEPE-
COB.

Moctynuna B pepakuuto 26.02.2016
MpunaTa B nevatsb 30.03.2016

Olga N. Volskaya* — Candidate of Technical Scienc-
es, Associate Professor at the Sub-department of
Building Construction, Foundation and Structural
Safety, Volgograd University of Architecture and Con-
struction, tel +7 (8442) 97-48-72, e-mail: olga-
volska@mail.ru. 1, Akademicheskaya st., Volgograd,
400074, Russia.

Contribution

Vladimir A. Perfilov conducted research in collabora-
tion on cement-sand matrix with glass fiber and car-
bon black, analyzed the data and wrote the article and
responsible for avoiding the plagiarism; Olga N. Vol-
skaya gave the description of the unit for the produc-
tion of restructured water; carries responsibility for
avoiding plagiarism.

Conflict of interest

The authors declare no conflict of interest.

Received 26.02.2016
Accepted for publication 30.03.2016

212



IOr POCCUM: 3KONOT S, PA3BUTUE Tom11 N2 2016 [ MOTEPU HAYKM
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.11 no.2 2016 I LOSSES OF A SCIENCE

NNOTEPU HAYKHU

HAMATHU PYAOJb®A BIAJNMUPOBUYA KAMEJIMHA

1 ampens 2016 roxa ymen u3 xu3Hu Pynons¢ Bragumuposnu Kamenun, npodeccop, wieH-
koppecnoneHT PAH, npesunent Pycckoro 6oTannyeckoro oomiecTna.

Pynonbd BragumupoBuy
KaMenuH — coBeTCKUM U pOCCUMCKUN
0OTaHUK, CIICIHUAINCT B 00JaCTH CH-
CTCMATHKH W TeorpauH pacTeHHH,
CpPaBHUTENBHON (DIOPUCTUKU U UCTO-
pu  GIIop, JOKTOp OHOJIOTHYECKUX
HayK, 3aCIy)KCHHBIH NesATeNb HAYKH,
Oonee 15 ner sBnsBIIMiiCS mpodec-
copoM kadeapbsl 00TaHUKHA OUOJIOTH-
geckoro (akysnprera AnTalcKoro
TrOCYIapCTBEHHOTO0 YHUBEPCHUTETA.
Pynonsd Bragumuposud poanncs 12
aprycra 1938 rona B Ilepmu. B 1955
oy OKOHYWJI CPEIHIOI MIKOIY B
ropoge Kynryp Ilepmckoii obmacTw,
a B 1961 roxy - Owonornyeckuit ga-
KynsTeT [lepMCKOro rocyHuBepCcHTe-
Ta.

C 1968 ronma paboran Hayd-
HBIM COTPYIOHUKOM B boraHmueckom
uHctutyTe uM. Komaposa PAH, a c
1992 roga — 3aBenylOUIUM OTIEIOM
«[epbapuii BBICIIUX paCTCHUN», C
2015 roga — ryaBHBIA Hay4yHBIA CO-
TPYAHUK 3TOTO K€ OT/eNa.
3aHUMaJICs TIperoiaBaTeNbckoil padotoit B CaHkT-IleTepOyprckoM rocy1apCTBEHHOM YHUBEPCHTE-
te. B cenTsiope 1991 roaa HasHaueH npodeccopom kadeapsl OOTAHUKK yHHBEpCHTETa, a ¢ 1992 ro-
na mo 2002 rox 3aHMMAaI TOJDKHOCTH 3aBedyromiero 31oil kadeapoit. C 2002 r. nmpenogaBai Ha Ka-
(henpe 60TaHUKH OHOJIOTHIECKOTO (haKyIbTeTa AJNTaHCKOro rOCyIapCTBEHHOTO YHUBEPCUTETA.

Kamenun P.B. aBrop (coaBTop) Gosee 500 Hay4dHBIX paboT B 007acTH (PIOPUCTHKH, CHCTE-
MaTHKH, reorpaduu pacTeHuil, (aoporenesa, oxXxpaHbl paCTUTEILHOTO MHPa, UCTOPHHU U METOJI0JI0-
ruy OOTaHWKH, B TOM 4uciie QyHIaMeHTaIbHBIX MOHOTpaduii o ¢uoporeHedy CpenHeil A3uu u
Anraiickoii TOpHOIl cTpaHbI, (PIOPHCTHYECKOMY PaHOHHUPOBAHUIO M KIACCU(PHUKAIUU PACTUTECIHHO-
CTH, a TAKXKE KPYIHBIX KOJUICKTHBHBIX MOHOTpaduii. OH SBISETCS OJHUM M3 aBTOPOB MEXKIYHAPO/I-
Horo m3nanus «Flora of China», pegakTopoM u aBTOPOM HOBOW MEXIyHapoaHOH cBoaku «Diopa
Anrtas». B xadecTBe cOCTaBHTENS M pelaKTOpa MPUHUMANT ydacThe B M3NaHUU KpacHBIX KHUT He-
CKOJIBKHX CTPaH U PErHOHOB.

ITon pyxoBoactBoM Pynonsda BraguMupoBnua ObUTH OpraHH30BAaHBI OOTAHWYECKUE HKC-
neaunuu B CpenHioro Asuro, 3akaBkaszbe, Monronmio, HOxayro Cubupp u 3aBepiieH 10-TOMHBIN
«Omnpenenurens Giopsl Cpexneit Azumy.

Pynonsd BraguMmupoBuy — ocHOBaTeNlh Hay4HOW OoTaHMYECKOH mKkoiasl. ObnanaTens mpe-
muu uM. B.JI. Komaposa PAH 3a cepuro pabot no ¢iope ropHoii Cpenneit A3um, mumuioma Pyccko-
ro reorpaguueckoro oOIIeCcTBa 3a BBIAIONIMECS Hay4YHbIe paOoThl B obOnactu reorpaduu (1996),
HarpaxJeH cepedpsHoi (1987) u 6ponzosoit menansamu BJIHX CCCP, menansio «Berepan tpyna»
(1987) m apyrumu MenansMu. 3a JTUTEIBHYIO W TUIOJOTBOPHYIO paboTy Ha IMOCTY 3aMECTHUTEIIs
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Hay4yHOro pykoBoautTens COBMECTHOW COBETCKO-MOHTOJIBCKOW (HBIHE POCCHHCKO-MOHTOJIBCKOM)
skcnenuuuu PAH n AH MoHronuu HarpaxaeH MOHTOJIbCKUM opaeHoM «IlomsipHoit 3Be3/1b1».

B gects Pynmonsha Bragumuposnua HazBaHO 0K0J10 50 BHIOB BBICIIHNX PAaCTEHUH U KHBOT-
HBIX, UM U B COAaBTOPCTBE C HUM omucano 6onee 500 TAKCOHOB BBICIIUX PACTECHUIA.

UenoBek CBETJIOr0 yMa, OH 3acly>KHBAeT JOOPOTO MPU3HAHMS y IIUPOKOW HAydHOH oOIie-
CTBCHHOCTH. BBICOKHII MHTEIUIEKT M TMYHOE obOasHHE 00eCIeYnBaId €My CTOPOHHHKOB M CIHHO-
MBIIIJIEHHUKOB.

besynpeuyHas 4ecTHOCTh M MPENAHHOCTb, MPOCTOTA U CKPOMHOCTb, JYIIEBHAs IIEIPOCTb —
9TH IIeHHBIC HPAaBCTBEHHBIC Hayasla MPUBJICKAIN K HeMy Maccy moxei. Pynonsda Bragnmuposnyaa
OTJIMYAJIO YyBCTBO COOCTBEHHOW OTBETCTBEHHOCTH, BEPHOCTh IOJTY, MPEIAHHOCTD y3aM IPYKOBI 1
TOBapHUIIECTBA, paAyIlIne, TOCTENPUUMCTBO, OTPOMHAs JIto00Bb K Poccun.

Pynoned Biagumuponu Kamennn HeoqHokpatHo ObiBayt Ha KaBkaze u B Jlarecrane. OH
TECHO B3aUMOJIEICTBOBA C KaBKa3CKUMH OOTaHMYECKMMHU HAayYHBIMH ILKOJAMH, OPraHU3ys U
Y4acTBYsI B COBMECTHBIX IKCIEIUIMIX U UCCIEAOBAHUIX, B IOJrOTOBKE KaJpOB BhICIIEH KBaTU(U-
Kalliy, a Takke KOHCYJIbTaTUBHYIO [IOMOILb.

MHorue Tobl Hac CBSI3BIBATIH HE TOJIBKO HAYYHO-HCCIEIOBATENbCKAs PadoTa, HO M TEILIbIC
JIpY’KEeCKHe OTHOIIEHHSI, KOTOPBIMU MBI BCErJa O4eHb AOPOKUIH. CeroHs Mbl €ro Ipy3bs, KOJUIETH,
MHOTHE M MHOTHE M3 TE€X, KOMY NPUXOAUIIOCH K HEMY 00OpamaThCsi 32 COBETOM HWJIM MOMOIIBIO,
BcrioMHHaeM Pyznonbga BraguMupoBmya ¢ 4yBCTBOM ITyOOKOH MPU3HATENEHOCTH M OlaromapHO-
ctu. CBeminag namsth o Pynonsde Bnagumuposudye Kamennne HaBcera ocTaHeTCsl B HAIIUX CEep-
1aX, a ero YKM3HEHHBINA MyTh OyAET MPUMEPOM HACTOALIETO CITYKCHUS HayKe.

[TamaTes 0 HeM OyeT BEYHO KHUTb. ..
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