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NNOTEPU HAYKHU

NAMATU HALLEFO HACTABHUKA
FAVUMPBErA MATOMELJOBMYA ABQYPAXMAHOBA
IN MEMORY OF GAYIRBEG MAGOMEDOVICH ABDURAKHMANOV,
OUR INSPIRATIONAL MENTOR

| 23 wurons 2018 r. Ha
76-M TOOYy SKU3HH CKOPOIIO-
CTIDKHO CKOHYAJICS BBIAAFO-
LIUKACS 3KOJIOT COBPEMEHHO-
CTH, OcHoBaTenb MHcTuTyTa
9KOJIOTUM W  YCTOWYUBOTO
pa3BUTHS, 3aBENYIOIMN Ka-
¢enpoit Ouonorun u 6uopas-
HOOOpasus, IOKTOp Ownoio-
THYECKUX Hayk, Ipodeccop,
3aciryKeHHBIH JiesTehb
Hayku P/l m P® TlaitmpOer
Maromenosud  AGmypaxma-
HOB.

lafiupber Marome-
noBud pogwics B 1942 romy
B C. AmmiibTa YHIYKYJIbCKO-
ro paiiona PecnyOmuku Jla-
recTaH.

B 1966 romy mocty-
nun B JlarectaHckuil rocy-
JNApCTBEHHBIH  YHUBEPCUTET
Ha Omosormueckuii GakynpTer, B 1970 romy B acnmupaHTypy 300JIOTHUYECKOTO MHCTHTYTA aKa-
nemuueckux Hayk CCCP (r. Jlenunrpan). B 1972 roay 3amuTinn KaHIWAATCKYIO TUCCEPTAIIHIO,
a B 1982 roay 3ammTui JOKTOPCKYIO quccepTanuio Ha TeMy «CocTaB M MPOUCXOXKACHUE KECT-
KOKPBUIBIX BOCTOYHOH yacTH bomibmoro Kaskazay.

C 1965 mo 1972 rr. pabortan B JlarecTaHCKOM TOCYIapCTBEHHOM IearOTHIECKOM
YHHBEPCUTETE CTAPIIUM IpenogaBaTesieM, 3aB. IOATOTOBUTEILHBIM OTICIICHUEM, 3aB. Kade-
poil 30010THH, CEKpEeTapeM KoMuTeTra komcomona; 1972—-1976 rr. — 1-i1 cekpetapr Maxauka-
JUHCKOTO TOPOJICKOTO KOMHUTETa KOMCOMOJIA; AeyTaT MaxauyKallnHCKOTO TOPOJACKOTO COBETa
HapOAHBIX AemyTaToB; 1976—1993 rr. — Jlarectanckuii TOCyZapCTBEHHBIN IMEaarorndecKuit
MHCTHTYT, 3aB. Kadeapoil 30010ruH, Kadeapoil 3KOJOTUH U PALMOHATILHOTO MPUPOIOTIONB30-
BaHUA; ¢ 1993 roma — co3man u Bo3rinaBwil MHCTHTYT npuKitamHoi axonorun Pecy6nuku Jla-
rectad; ¢ 1997 roga — nmekaH skonoro-reorpaduueckoro (akyiapTera JlarecTaHckoro rocy-
JapCTBEHHOTO YHUBEPCHUTETA, 3aB. KadeApoil Ononoruu u duonorundeckoro pasnoodpasus. C
2015 roma — qupextop MHCTUTYTa 3KOJIOTUU U YCTOMYMBOIO pa3BUTHUS [|arrOCyHUBEPCUTETA;
2018 r. — HayuHBI} pyKOoBOAUTENb MHCTUTYTA SKOJIOTUHU U ycTOoMuMBOro pa3sutus AI'Y.

OH sBnsUICS TaBHBIM pepakTopoM XypHana «Or Poccum: skomorus, pasButuey,
Bxomsmero B MBJ] Scopus u WoS (ZR), a Taxxke [lepeuerr BAK P® u mexmyHapomgHOTO
JKypHaTa Ha aHTJIMHCKOM s3bIke «buoiorndyeckoe pasHooOpasue Kacnuiickoro Mopst u mpH-
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OpEeXHBIX 3KOCHCTEM»; PYKOBOJUI JOKTOPAHTAMH, aclIMpaHTaMH U couckarensmu Jlarecran-
CKOT'0 TOCYAapCTBEHHOTO MEeAarormiecKoro yHUBEpCHTeTa, JlarecTaHCKOTO TOCYNapCTBEHHO-
ro yHuBepcurera, Jlarecranckoro HayuHoro Ientpa PAH mo cmenmmanbHOCTSM: 3KOIOTHA,
9HTOMOJIOTHS, 300JI0THS; OBT COPYKOBOIMTENEM LHMKIA HCCIeNOoBaHUN acnupaHTOB CaHKT-
[TetepOyprckoro rocyaapCcTBEHHOTO IE€Narorndeckoro yHuBepcuteTa uM. A.A. ['eprieHa mo
3KOJOTHYECKOMY 00pa30BaHUIO W BOCIIMTAHMIO MJAIINX JOIIKOJBHUKOB; MO €ro PyKOBOI-
ctBoM 3amuiieHbl 100 kanguaaTckux u 10 TOKTOPCKUX AUCCEPTAlUil; NPUHUMAT aKTUBHOE
ydactue B o0mecTBeHHOH ku3an Poccuu u [larecrana. Ssnsics unenom LlentpansHOro co-
BeTa Poccuiickoro sHTOMONOTHYeckoro obmectBa PAH, wienom Ilpesunnyma YMO yHUBEp-
cuTeToB Poccu 1Mo 3KOJIOTHH U yCTOHYMBOMY pa3BUTHIO, Teorpaduu, mpejaceaareneM I0K-
TOPCKOTO AMCCEPTAIMOHHOTO coBeTa, wieHoM [Ipesunnyma Poccuiickolt skonorudeckoii aka-
JIeMuH, WieHoM MexayHapoaHoi akamemun Hoocdeps! (¢ 1999 roma), unenom LlenTpanspHo-
ro coBeTa U InpeacenareneM JlarectaHckoro oraeneHus Poccuiickoi 3K0JIOrM4ecKOi NapTuu
«3enénpie», wieHoM npesunuyma Jlarecranckoro coera BOOIL, sxcneprom OOH (FOHEID)
no mpobrnemam Kacmwmiickoro mops (¢ 1994 roma), uneHoM skcrneptHOro coBeta BAK P®
(2011-2014 rr.), mupexkropoM MexayHapogHoro MHctutyTa mpobiieM SKOJIOTHH U Pa3BUTHS
npu Acconuanuu yHuBepcuTeToB [Ipukacnuiickux cTpas, nupekropoM HaydHoro nentpa mo
npobnemam Kacrnuiickoro mopst MunuctepcTBa o0pa3oBaHus U Hayku PO.

Abnypaxmanos .M. sBmsaics Begymum Omodkosorom CesepHoro Kamkaza m HOra
Poccun, ¢ mmpokuM AMana3oHOM Hay4YHO-MCCJIEI0BATEIbCKON NEATEIbHOCTH MO SKOJOTHH,
9HTOMOJIOTHH, 300JI0THH, OnopazHooOpasuio 1 ononHankanuu. OH — cO31aTeNlb U PyKOBOIH-
TeIIb HOBOTO HayYHOTO HAMPAaBJICHUS 10 TeHE3UCy anbuiickux (payn KaBkasza, aBTop Oacceii-
HOBO-JIaHIIA(THONW KOHLEMIMK MPHUPOJOINONB30BaHUS B TOPHBIX PErHOHAX C MaJIOYHCIICH-
HBIMH HapoJaMHu, pa3pabOTUYUK IPOrpaMMBbI ACHCTBHUI 1O aHAIU3Y IKOJOTUYECKON CUTYAIINH,
WHTETPaJbHOU OLIEHKH COCTOSIHHS OKpYy»atomieil cpensl Ha CeBepHoM KaBkase U ee BIHSIHHH
Ha COCTOSIHME 37J0POBBS M 3a00JIEBa€MOCTh HaceNeHUs pernoHa. biaromaps sKomormdecKkoin
OlLIeHKe, moAarotoBileHHOH .M. AOmypaxmaHOBBIM, ObLT OTKJIOHEH 0Oe3 mpaBa IOpaOOTKU
MPOEKT CTPOUTENbCTBA AaMOBI Ha nmobepexne Kacmus, TeM caMbIM COKOHOMIJICHBI COTHH MUJI-
muapnoB  pyOmeit. HMm  cozmama W peanmm3yercss TIporpaMMa  H3y4YeHHS  JKOJIOTO-
SKOHOMMYECKOI0 MOTeHIMana 3kocucteM Kacnuiickoro mopst u creneil ceBepo-Boctoka Kas-
Ka3a, a TaKKe MPOA0JDKAETCsl HayYHO-HMCCIe0BaTeNbCKas paboTa M0 aHANNU3Y SKOJIOTHUYECKO-
TO COJlep’KaHus, pa3pabOTKe CTPATeTHUH U IUIaHA JEHCTBUH MO yCTOWYMBOMY pa3BuTHio CeBe-
po-KaBkasckoro ¢enepanbHOro OKpyra, SKOJOTHYECKOH peabHMINTAlUU TEPPUTOPHMA, MO-
BEPKEHHBIX BOEHHBIM JeiicTBusAM. B mocinegHue roapl aKTMBHO M3ydall 3KOJOTO-
SKOHOMHYECKHI MOTeHIHAN 3KocucTeM Kacmuiickoro Mops, cTeneHb aHTPOIOTEHHOW TpaHC-
hopManuu MPUOPEKHBIX FKOCHCTEM, cMOaeHpoBai 220 MPOTHO3HBIX KapT U CUTyaIluH MPH
MOKCKE DKCIUTyaTallMl He(Tera3oBhIX KOMIUIEKCOB M MEXaHH3Ma O00eCIeUeHHUs] IKOJIOorruye-
ckoii OeszomacHocTH B llpukacnmiickom permone. M paspaborano HaydyHOe 0OOCHOBaHHE
OmoMennopaluy Oy CTEIHHBaeMbIX ouB [Ipukacmms, pa3paboTana cxema CTpaTeruy U TUIaHa
JIECTBUH IO COXPAaHEHUIO U cOaJaHCHPOBAHHHOMY MCIOJIB30BAHUIO OMOJIOTHYECKOTO pa3HO-
obpasus CK®O, npeanoxkeHa HallMOHAIbHAs CTpaTerdsi 0Opa3oBaHMs AJsl YCTOWYHBOTO pas-
Butus B Poccuiickoit @enepanuu. Co3gaHbl TEOpUsST U METOJA NPOEKTUPOBAHUS yCTONUYUBOTO
pazButus corponpupoaHoro komriekca CK®O kak meIoCTHONW CUCTEMBI, METO]] HAJIOKEHUS
COBPEMEHHBIX apeayioB PacTeHUH M KHUBOTHBIX Ha maneooctpoBa KaBkaza, Omaromapsi yemy
UM OblJa CO3/laHa OpUTHHAIBbHAS KOHIIETIHS OMOIKOIOTHYECKOTO 000CHOBAaHMS IIEPECMOTpa
oneneneHus Kaskaza. .M. AOGxypaxmMaHOBBEIM BIIepBEIe B Poccuiickoit @emeparnuu s To-
ponoB u cen PecrryOnuku Jlarectan ObUT TPOBEAEH KOMIUIEKCHBIA METUKO-OHOJIOTHISCKIUIN U
9KOJIOTO-Teorpa)MIecKil aHaJIN3 OHK03a00JIEBAEMOCTH, BBISIBICHBI SMUAEMUOJIOTHYECKHE
OCOOEHHOCTH, OCHOBHBIE TEHACHIHNH, AMHAMHUKA U CTPYKTypa MPHUYHH, TEPPUTOpPHATIHHBIC
ocobenHocTr. Co3/aHbl KapThl MPOCTPAHCTBEHHO-BPEMEHHOTO pacIpeie]ieHnsT OHK03a00I1e-
BaE€MOCTH, MIOKa3aHO 3HAYCHHE MPHUPOTHBIX M aHTPOMOTEHHBIX (PAKTOPOB B CTPYKType 3a00-

10
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JI€BaeMOCTH pakoM. Bmepssle mns tora Poccum mpoBeneH 3KOIOTHYECKUH MOHMTOPHHT U
IpeUIoKeHa IPUHIUIHAIbHAsE BO3MOXHOCTD MCIIOJIb30BAaHUS TII0Ka3aTeIeil OHK03a0oneBaHui
B 1ensax omoumnnukanuu st pecnyonmuk CK®O. Ilo pesynpraraMm 3TUX HCCIEIOBAHUHN IO
pyxoBoacTtBoM .M. AGaypaxmaHOBa OB HOATOTOBJICHHI U 3amMIIeHb! 10 KaHAUAATCKUX U
OJIHa JOKTOPCKasl TUCCepTarys.

M noarorosiieHa npuHsTas nocraHoieHueM IlpasurensctBa P/ «I'ocyaapcTeH-
Has TIporpaMMa 5KOJIOTHYEeCKOH 0e30MacHOCTH M yCTOWYHMBOrO pa3BuTHs PecmyOnuku Jlare-
CTaH», a Takxke UM pa3padoTaH 3akoH P «O6 skomornueckoM oOpa3zoBaHUM HaceneHus Pec-
myonmky Jlarectamy.

Hazpaowvt u 36anusn:

Jlaypear ['ocipemun o ecTeCTBEHHBIM M TEXHUUYECKUM HayKaMm PecryOnuku Jlarecran;
Otnnuauk npoceemenus (MunnucrepcrBo oopazosanust CCCP);
ITouetHas rpamora Bepxosnoro Cosera Pecriyonuku [larecran;
[ToueTHOE 3BaHUe 3acimyXKeHHBIN AesTenb HayKu PecyOonuku Jlarecran;
5. Jdumnom «IlouetHoro mpodeccopa ACTpaxaHCKOTO TOCYZAPCTBEHHOI'O TEXHHUYECKOTO
YHUBEPCHUTETA;
6. Axagemuueckuii mpodeccop xadeapsl bezomacHOCTh KU3HEACATEIHHOCTH H PHIOHOE XO-
3sHUCTBO ATBIpaycKkoro HHCTUTYTa HeptH 1 ra3za Pecrryonuku Kazaxcran ot 1 Hos6pst 2001 1.5
7. TlouetHoe 3BaHHME 3aciyKCHHBIN nesaTellb Hayku Poccuiickoit Denepamun ot 3 mexadps
2001 rona (yxa3 [Ipesunenta PO No 1382);
8. IlouerHas rpamota npesuneHta PecnyOnuku darectan «3a 3acayru B obiactu oOpaszoBa-
HUS ¥ MHOTOJICTHUH J00pocoBecTHEIN Tpym» oT 10 okTsaops 2011 r.;
9. Iouernas rpamota [IpaButensctBa KabapauHo-bankapckoit pecryOianku «3a MHOTOJIET-
HUI 10OpPOCOBECTHBIN TPy, yCIEXH B MOATOTOBKE BBICOKOKBATH(DHIUPOBAHHBIX CIECHHATH-
ctoB» OoT 19 okTs6ps 2012 . Ne 576-pr;
10. /lumioM mMOYEeTHOTO akaaeMuka AkameMun HayK UedeHCKO# pecmyOmuKu oT 25 OKTAO0ps
2012 r;
11. [louetnas rpamora HapomHoro coOpanus Pecnybnukm WHrymertus «3a MHOTOJETHHHA
IIJIOTOTBOPHEIN TPy, OONBINHE 3acayTu meped MHTYIICKOW HayIHOW OOIIECTBEHHOCTRIO» OT
1 Hos16pst 2012 1.
12. TloyeTHoe 3BaHMe 3aciyKCHHBIM AesTenb Hayku PecrmyOnuku WHrymerus ot 5 HOsOps
2012 r.;
13. IIpuka3 o HarpaxaeHUH «3a BBICOKHE JOCTHKEHUS B HaAyKe, MHOTOJIETHIOIO JESTENbHOCTh
MO TIOATOTOBKE HAYYHBIX KaApoB Bhicuiel kBamudukanuu anst BY3os Yeuenckoit Pecry6mu-
kin» U ¢ 70-1eTHEM roOuieeM maMsITHOW Memanblo «3a 3acmyru nepen UI'Y» ot 2 HosOps
2012 r,;
14. bnarogapHocTs «3a MHOTOJIETHIOIO IUIOAOTBOPHYIO paboOTy MO Pa3BUTHIO U COBEPILEH-
CTBOBAHMIO y4eOHOI0 Ipolecca, aKTUBHYIO IEATEIbHOCTD B 00JaCTH HAyYHBIX UCCIIEOBaHUN
Y 3HAYUTEJbHBIA BKJIAJ B AEJIO MOATOTOBKH BBICOKOKBATM(DUINPOBAHHBIX CIEIHATINCTOBY OT
pexropa AI'Y ot 5 Hos16ps1 2012 15
15. baarogapuocts oT Ilpeacemarenss Poccuiickoil sxonorudeckoil maptuu «3eiaéHbie» «3a
AKTUBHYIO HaY4YHYIO M IOJHMTUYECKYIO IEATENbHOCTb, INIOJOTBOPHYIO paboTy B JOJKHOCTH
IIpencenarens Cosera» u B yecth 70-nmerus, 2012 T.
16. Pacniopspkenue npesugenta PecnyOnmku JlarectaH o moomipeHuH «3a MHOTOJIETHIOIO
IUIOAOTBOPHYIO paboTy B oOnactu 00pa3oBaHUs» NaMITHBIME UMEHHBIMU yacaMmu Ilpe3nnen-
ta Peciyonuku Jlarecran;
17. Harpyansiit 3Hak «Opaen Bepuanckoro» (uroHs, 2014 1.);
18. Opaen «3a 3acayru» (yka3 rnaBel Peciyonuku Uurymetust) ot 13 Hoa6ps 2014 1.5
19. IO6uneitnas Mmemams «Cmyka 3akoHy — ciyxky Hapomy 1932-2012» ot Ceepo-
KaBka3zckoro WHCTHTYTa TOBBIMICHHUS KBaduQUKAMsIMH, KpacHOJAapCKOTO yHHBEpPCHUTETa
MB/I Poccun ot 5 Hos6pst 2015 1. Ne 7774-c;

bl a e
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20. IloyetHas rpamMoTa «3a CyIIECTBCHHBIH BKJIAJ U BHICOKHE TOCTHXEHHS B 00JACTH IKOJIO-
THH, PAlMOHAIBHOIO IPHUPOJOINOJIB30BAHUS U OXpaHbl OKpyxkaromel cpensl Kabapauzo-
Bbankapckoii Pecniyomukm» ot 29 oktsaopst 2015 1. Ne 487-11;

21. Menans M.B. JlomoHOCOBa «3a BKJIaJ B HAyKy U 3KOJIOTHIO» OT Poccuiickoi sxonornye-
cKoi akanmeMuu ot 12 oktabps 2016 .;

22. IouerHsiit 3nak PecnyOnuku Jlarectan «3a m000Bb K poaHOi 3emie» oT 20 ¢epans
2016 r.;

23. I'ocynapctBenHas npemus 3a Kpachyto kaury Pecyomuku Jlarectan, 2017 r.;

24. Tlouetnprii mumioM Hapomunoro Xypana (IlapmamenTa) Pecny6nuku Kammeikuu (9 ¢es-
pans 2017 1.);

25. KOOuneitnas menanp «25 net ob6pasoanus Pecryonuku Uarymerus» (30 oktsiops 2017
r.);

26. lututoM 3aciry>keHHoro mpodeccopa JlarectaHckoro rocyJIapCcTBEHHOTO YHHBEPCHTETA
(mpotokoi Ne2 ot 26 oktsa6ps 2017 1.);

27. IlouetHas rpamota YmpaBienue Pocnpuponnanzopa nmo PJ] B uects 75-metus co AHs
poxnenus (2017 1.);

28. bnaromapuocts Komurtera rocyiapcTBeHHON TyMbl IO 00pa30BaHHIO M HayKe «3a MHOTO-
JeTHUH TOOPOCOBECTHBIN TPyA B 00JIacTH O0Opa3oBaHUS M HAYKU U B CBSA3H C 75-JE€THEM CO
nmHs poxxaeHms (2017 1.);

29. Jumnom «HarmonansHast axoyiorudeckas npemust umenn B.U. Bepuanckoro» (2017 r.);
30. IToverHsblit 3HaK «3acmykeHHBIH 3K0J0r» (HempaBUTENbCTBEHHBINH 3KOMOTHUYECKUN (HOHIT
umenn B.U. Bepraackoro ot 20 Hos6ps 2017 rona);

31. IlouetrHas rpamoTa MUHHUCTEPCTBA MPUPOAHBIX PECYPCOB U 3Kkojoruu PecnyOmnmku [lare-
craH (2017 r.).

OcHnognote pabomot: 6onee 1600 HaydHsIX myOnukamui, B T. 4. 140 Mmonorpaduwuii, n3
KOTOPBIX 12 BeImycTHiO n3natenscTBo «Hayka», 4 monorpaduun m3gansl B CILIA, ABcTpun,
I'epmanun, [lonpme. ABTOp y4eOHBIX TOCOOUH U yU4EOHBIX IPOTPaMM, Cpeld HUX 2 ydeOHUKa
IUI BBICITUX Y4eOHBIX 3aBemeHnid Poccun. YueOHuMk «buoreorpadus» s YHHBEPCHTETOB
Poccun nepensnan B 2014 rony, kKak KIacCH4ecKUil yueOHUK I OakanaBpuara.

laiiupber MaromenoBu4 Bceraa OblT BHUMATEIBHBIM, KU3HEPAJIOCTHBIM, LENIEYCTPEM-
JICHHBIM U MYJIpPBIM PYKOBOJHUTENEM, MPO(eCcCHOHAIOM CBOETO JIea, YeI0BEKOM TPE3BOTO yMa
Y KEJIE3HOU BBIICPKKHU.

laiiupber MaromenoBud meapo Aenuics OOraTeiIuM HayYHBIM, TEJarorn4ecKuM U
JKU3HEHHBIM OITIBITOM CO CBOMMH MHOTOYHCIICHHBIMH yueHHKamu. OH Jaj MyTeBKY B JKU3Hb
OTPOMHOMY YHCIIy TOKTOPAaHTOB, acCHPaHTOB, MarMCTPAaHTOB, CTYIEHTOB, ABIASACH I HUX
HAy4YHbIM, TIeJarOTHYECKUM U HPAaBCTBEHHBIM OPHEHTHPOM YueHoro, Yuurens, HactaBHuka
u YenoBeka ¢ Ooybmioi OyKBEI. MBI TOpauUMCS TEM, YTO SBJISIEMCS YYEHHKAMH TaKOTO Ta-
JaHTIUBOTO YUueHoro u Uenoseka, kak ["atimpber MaromenoBud AOypaxMaHOB.

[TaMsaTh 00 3TOM YHHMKAJIbHOM YeJOBEKE, OOJIBIIOM JKU3HENII00e, 11eIeyCTPEMICHHOM
Y4EeHOM M J00po’KenaTeIbHOM HacTaBHMKE HABCEra COXPAHMTCSA B HAIIUX cepAmnax. ['oBo-
PAT, YEIIOBEK KUBET CTOJIBKO, CKOJIIBKO 0 HeM OMHT. CBeTias maMsATh O HeM HaBCer/ia ocTa-
HETCSI B HAIIUX cepamnax. Hama 3amada — Q0CTOWHO MponoipKath neno [aiinpoera Marome-
noBuya AGaypaxmMaHOBa.

Pexmopam /'Y, xonnexkmue Uncmumyma sxonocuu u ycmouyugozo pazeumus 'Y,
ynenvl pedkoanecuu u peocosema dxicypuanra «FOz Poccuu: skonoeus, pazeumuey, Opy3vs u
Koaeau 2nyboKko ckopbsim u UcKkpenHe cob0ne3HYIom poOHbIM u Oauskum AOOypaxmanosa
Tatiupbeca Mazomedosuua.
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OCOBEHHOCTM PA3BUTUA NOKAIBbHbLIX COOBLLUECTB HA OCHOBE
IKCMEPUMEHTANBHbLIX JOHHbLIX CTAHLUW B PA3NTNYHBLIX 30HAX
CEBEPO-KACIMUUCKOIO LWENb®A

'Bnadumup b. Ywusyes*, "Cepaeli B. Bocmokos,

"Hukuma B. Bodoeckuii, 'Matis J1. FanakmuoHosa,

[ynbHapa A. Axmedoea

"MHemumym okeaHonozuu um. .11, LLupwosa PAH,

Mockea, Poccus, caspy@bk.ru

?[laczecmaHckutli 2ocy0apcmeeHHb Il yHugepcumem, Maxaykana, Poccus

Pestome. Ljenb. Ha 6a3se yeTbipex 3KCMEpUMEHTAmNbHbIX AOHHBIX CTAHLMIA, YCTAHOBMEHHBIX Ha pasnuy-
HbIX rnybuHax Cesepo-Kacnuiickoro wwenbga, 6biny nccnenoBaHbl nokanbHble COOOLLECTBA MOPCKUX
OpraHM3mMoB, CPOPMMPOBABLLMECH HA PA3NNYHBIX KOHCTPYKLMSX CTAHLMU U B HEMOCpeaCTBEHHOM 6rn3o-
CT OT HuX. Llenb paboTbl — u3y4yeHne ocobeHHOCTEN pasBuTUs COOBLLECTB Ha OCHOBE AOHHbIX GuoCTaH-
LA, M3MEPEHNE WX KOMMYECTBEHHbBIX XapaKTEPUCTUK, OLEHKA MHCDOPMATUBHOCTU CTPYKTYPHbIX U (hyHK-
LiMOHaNbHbIX XapaKTEPUCTUK NOKanbHbIX COOOLLECTB 1 aHann3a COCTOSIHUS MOPCKOW cpeabl. Memoos!.
OKCnepuMeHTanbHble [OHHbIE CTaHUMKW YCTaHOBMEHbI B pa3nuyHbix paiioHax Ceepo-Kacnuiickoro
Wwenba ¢ UCMOMb30BaHNEM BOAONA3HOMO CHAPSKEHWS AN U3YYEHUS X BO3LENCTBUS Ha OKPYXatoLLyHo
cpeny. KoHTpornb 3a passutiem COMyTCTBYIOWEN hayHbl MPOBOAWMM C NOMOLLGIO JIOBYLUEK U METOLOM
npaMoro y4eTa no Matepuanam oto-B1aeo cbemok. OT60p Npob obpacTaHuii OCyLLEeCTBNANCS METOAO0M
YYETHbIX Nnowanok. Ha ocHoBe uucna BuaoB ¢ropbl M hayHbl NoKanbHbIX COODOLIECTB, NpeanoxeHa
BanbHas cuctema WHPOPMATUBHOCTM, KOTOPAs MOXeT ObITb MCMONb30BaHa 41 MOHUTOPUHTa. Pe3yrib-
mameI. Matepuans! nccrefoBaHuii CBUAETENbCTBYIOT O CyLLECTBEHHOM pasnuyuM B BUAOBOM COCTaBe,
Buomacce 1 CTPyKType cOoobLLeCTB NOKarnbHbIX LIEHO30B CHOPMUPOBABLUMXCS HA AOHHBIX CTAHUMAX C
OOMHAKOBOM KOHCTPYKLMEN U SKOMOrMYECKOM eMKOCTBI0 Ha pasnuuyHbix rmybuHax Cesepo-Kacnmitckoro
wenbda. B menkoBogHOW 30He Wenbda Ha rmybuHax 6-8 M B nokanbHOM co0bLLeCTBE JOHHON CTaHLMN
HabntogaeTcs AOMUHMPOBAHME pacTUTENbHON cocTaBnstoLen. Ha Bonblumnx rnybuHax, B LeHO3ax yBenu-
ymBaetcs obLlas bGuomacca 1 HauMHaKT NpeBanupoBaTh COO6LLECTBA XMBOTHBIX, B TOM YnCre dunbTpa-
TOPOB CMOCOOCTBYHOLLMX CAMOOYMLLEHNIO MOPCKON cpedbl. Bbieodbl. Pe3ynbTaThl ykasbiBalT Ha BO3-
MOXHOCTb MCMONb30BaHWS KOMMNEKCHbIX HAabMoAeHNA 3a CTPYKTYPON U (PYHKLIMOHANbHBIMU XapakTepu-
CTUKaMW NoKanbHbIX COOBLLECTB, a Takke pasBUTUEM BUAOB WHAMKATOPOB U OGBHEKTOB HAKOMMEHUS TOK-
CUKaHTOB A1151 OLIEHKU COCTOSIHUS MOPCKOW cpefbl. Pa3suTue faHHOro nogxoaa npegycmaTpusaeT akcne-
PUMEHTBI C Pa3NMYHBIMKU KOHCTPYKLMAMM W MaTepuanamu CTaHUMA W 1CnoNb30BaHWE BUMOTEXHONOMNA
MMNMaHTaLWM TECTOBbIX OPraH3MOB Ha KOHCTPYKLMM AOHHbIX CTaHLWMA.

KntoueBble cnoBa: JoHHas CTaHUMS, CO0BLLECTBO, YCNOBKS cpeabl, bruomacca, bropasHoobpasue, Buabl
nHavkatopbl, CeBepHbI Kacnni.

®opmar untupoBanus: Ywwsues B.b., Boctokos C.B., Bogosckuin H.B., Manaktonosa M.J1., Axmegoea
I.A. OcobeHHOCTY pa3BMTMs NoKarbHbIX COODLLECTB HA OCHOBE SKCMEPUMEHTAMbHBIX [AOHHbIX CTaHLMIA B
pasnnyHbiX 3oHax Cesepo-Kacnuiickoro wenbda // HOr Poccum: akonorus, passutue. 2018. T.13, N3.
C.13-30. DOI: 10.18470/1992-1098-2018-3-13-30
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DEVELOPMENT OF LOCAL COMMUNITIES ON THE BASIS

OF EXPERIMENTAL BOTTOM STATIONS IN DIFFERENT ZONES
OF THE NORTH-CASPIAN SHELF

Viadimir B. Ushivtsev*, 'Sergey V. Vostokov,

'Nikita B. Vodovsky, '"Maya L. Galaktionova,
2Gulnara A. Akhmedova

TInstitute of Oceanology named after P.P. Shirshov RAS,
Moscow, Russia, caspy@bk.ru

2Dagestan State University, Makhachkala, Russia

Abstract. Aim. On the basis of four experimental bottom stations installed at various depths of the North
Caspian shelf, the local communities of marine organisms were formed, on various constructions and in
close proximity to them were investigated. The aim of the work is to study the features of community de-
velopment on the basis of bottom biological stations, to measure their quantitative characteristics, to as-
sess the informative character of the structural and functional characteristics of local communities for ana-
lyzing the state of the marine environment. Methods. Experimental bottom stations were installed in vari-
ous regions of the North Caspian shelf using diving equipment to study their impact on the environment.
Control over the development of associated fauna was carried out with the help of traps and the method of
direct accounting for the materials of photo-video surveys. Sampling of fouling was carried out by the
method of registration sites. Based on the number of species of flora and fauna of local communities, a
ballroom information system has been suggested, that can be used for monitoring. Results. Research
materials indicate a significant difference in the species composition, biomass and the structure of com-
munities of local cenoses formed at the bottom stations with the same design and ecological capacity at
various depths of the North Caspian shelf. In the shallow shelf zone at depths of 6-8 m in the local com-
munity of the bottom station, the vegetation component is dominant. At great depths, the total biomass
increases in local cenoses and animal communities, including filter-feeders, make significant contribution
to the self-purification of the marine environment. Conclusions. The results indicate the possibility of us-
ing complex observations of the structure and functional characteristics of local communities formed on
the base of bottom stations, as well as the development of species of indicators and objects of accumula-
tion of toxicants for assessing the state of the marine environment. The development of this approach in-
volves the experiments with different station costructioons and materials and use of biotechnology implan-
tation of test organisms on the design of bottom stations.

Keywords: bottom station, community, environmental conditions, biomass, biodiversity, species indica-
tors, Northern Caspian.

For citation: Ushivtsev V.B., Vostokov S.V., Vodovsky N.B., Galaktionova M.L., Akhmedova G.A. Devel-
opment of local communities on the basis of experimental bottom stations in different zones of the North-
Caspian shelf. South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 13-30. (In Russian) DOI:
10.18470/1992-1098-2018-3-13-30

BBEJEHHUE

Pa3paboTka yriaeBomOpOJHBIX pecyp-
coB B CeBepHom Kacnum HeusmeHHO compo-
BOKAa1aCh UHKEHEPHO-9KOJIOTHYECKUMHU
U3BICKAaHUSMU U IPOU3BOJICTBEHHBIM JKOJIOTH-
YECKUM MOHHUTOPUHIOM. Hx ocHOBHas ociib —
3TO OLEHKAa BO3JEHCTBUS MOpPCKOH He(Te-
ra3o100bIYM Ha MOPCKYIO cpeny u ouory. On-
HUM K3 HOBBIX HOJXOJOB K OIICHKE BO3JCH-
CTBHS Ha MODPCKYIO Cpely SIBJISI€TCS KOHTDOIIb
3a (GopMHpOBaHHEM M PA3BUTHEM JIOKATBHBIX

coo0riecTB, (pOPMHUPYIOIIUXCS HA OCHOBE JKC-
MEPUMEHTAIIBHBIX «IOHHBIX CTaHIMi», 00Ja-
JTAIONIMX OOJIBIIION KOJIOTHUECKON eMKOCTBIO U
HH(GOPMATHBHOCTHIO.

JloHHasl cTaHIUs — CHEIUabHOE OHO-
TEXHUYECKOE COOPYKEHHE, COCTOsIIee U3
cOOpHOTO OETOHHOTO OCHOBAaHHUS M YETHIPEX
NEJIarn4eCKux IMOJUIPONNUICHOBBIX MOI[yJ'Ieﬁ
(puc. 1). CraHmms ycTaHaBJIMBaeTCS Ha JIHE
Mops TS (POPMHUPOBAHUS JTOKATHLHOTO COO0IIIe-
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CTaHIMKA HauOONbIIEH O0O0mEel OnoMacchl Co-
obmiectBa. bypHoe pa3BuTHEe (QUIBTPAaTOPOB B
JIOKaIbHOM II€HO3¢ OMOCTAHIMH, CIOCOOCTBY-
IONIUX CAMOOYHIICHUIO MOpsl, OTMEYacTCs Ha
rnybunax 25-30 m. JlokaiabHOE cOOOIIECTBO Ha

BnazodapHocmb: PaboTa BhINONHEHaA B paMKkax rocy-
napcteeHHoro 3agaHus ®AHO Poccum (tema Ne 0149-
2018-0015).

royomHax 25-30 M TakKe XapaKTepusyTCs
HaubospIIMM OuopazHooOpazueM U HauOOJb-
meid MHPOPMATUBHOCTHIO /I MOHHTOPUHTO-
BBIX HCCIICOBAaHUN W OLEHKH COCTOSHHUS MOp-
CKOW cpefibl.

Acknowledgment: This research was performed in the
framework of the state assignment of FASO Russia
(theme No. 0149-2018-0015).
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MWUKPOMOP®ONOrMYECKUE OCOBEHHOCTU SNUAEPMbI U TUCTOXUMUYECKUE
METOAbI WAEHTUPUKALIMA BTOPUYHBIX METABOINUTOB B NIUCTLAX
TPABAHUCTbIX PACTEHUU CEMEUCTBA BORAGINACEAE

Auo0a 1. TamaxuHa*, AMuHa A. Axkybekoea
Kabapdu+o-bankapckul 2ocydapcmeeHHb il azpapHbIl yHUsepcumenm,
Haneyuk, Poccus, aida17032007@yandex.ru

Pestome. Lenb. B ouumancHoil MeauumHe Buasl ceMeictea Boraginaceae He WCNOMb3yOT B CBSA3M CO
cnaboit U3y4eHHOCTbI0 NPOAYKTOB BTOPUYHOMO MeTabonmama 1 OTCYTCTBUMEM CBEAEHWA O MHOTUX BUAAX.
Hamn nccnepoBaHbl MUKPOMOPKONOrMYeckMe NpuaHaki aNuMAEPMbl U TMCTOXMMUYECKU aHanu3 Npoayk-
TOB BTOPUYHOrO MeTabonuama B nuctbsix Pulmonaria mollis Wulfen ex Hornem., Echium vulgare L., Sym-
phytum asperum Lepech. n S. caucasicum M. Bieb. Memodbl. MukpoMopdonornyeckuin aHanua BKIHo-
Yan u3y4eHne opMbl OCHOBHbIX KNETOK annaepmmuca, CTPOEHUS TPUXOM U yCTbil. KonnyecTso ycTbuL, 1
TPUXOM paccunTbiBany Ha 1 Mm2. [ins BbISBNEHUS NPOLYKTOB BTOPUYHOMO MeTabonuama npumeHsnm ob-
LieN3BECTHbIE MMCTOXUMUYECKME peakumn. Pesymbmamel. [Ins u3y4eHHbIX BULOB XapakTepHbl Gudauu-
anbHbIA TUN FIMCTBEB, MHOTOYUCTIEHHbIE TPUXOMbI, B TOM YXCNE ANWHHbIE BOMOCKM C PO3ETKON U3 anu-
JepmarbHbIX KNeToK. AHOMOLMTHBIN TN yCTbUL, xapaktepeH ans P. mollis n E. vulgare, aHOMOLMTHBIN W
aHM3oUNTHBLIN — ans S. asperum u S. caucasicum. Jinctea P. mollis, E. vulgare v S. caucasicum asnsioT-
s amucTomaTieckumu, S. asperum — runoctoMmatndeckumm. OTHOLLEHWME KONMYECTBa HEXENEe3nCTbIX
W XEeneancTbIX TPUXOM MEXOKUIKOBBIX 30H HUKHEN annuaepMbl K BepxHeit y P. mollis coctaBuno cooTseT-
creeHHo 1,08 n 1,83, y S. caucasicum 1,61 n 2,67,y S. asperum 7,21 n 2,50, y E. vulgare 1,65 (xeneau-
CTble TPUXOMbI B MEXOKMIKOBbIX 30HaX OTCYTCTBYIOT). B NINCTbsAX 3y4eHHbIX BULOB NPOAYKTbI BTOPUYHOMO
metabonuama (oybunbHble BelecTBa, ankanouabl, dPupHbIe Macna, aHTpaLeHNPOM3BOAHbIE U CN3N)
oKann3oBaHbl B OCHOBAHWSX HEXENEe3WUCTbIX TPUXOM, B XKENesucCTbIX TPUXOMaX, XMIKaX W OCHOBHbIX
kneTkax anuaepmuca. Bbigodbl. PofoBbiMi NpuaHakamu anuaepMbl NucTbeB Boraginaceae sBRsioTCS
CTPOEHME W pacnonoxeHne TpuxoM. Buposble pasnuuns obycroBneHbl pacnonoXeHeM YCTbuL, Kene-
3UCTBIX TPUXOM, DOPMOIN OCHOBHbIX dNMAEPManbHbIX KNETOK. MHTEHCMBHOCTb OKpaLLMBAHWS BTOPUYHbIX
MeTabonnToB 3aBUCUT OT WX COAEpXaHWs B NUCTbsIX. Hanuune Guonornyeckn akTuBHbIX CybCTaHUMI B
nucteax P. mollis, S. caucasicum, S. asperum w E. vulgare onpegensieT LeHHOCTb JaHHbIX BWOOB B CO-
3[aHWM HOBbIX (PUTONPENapaToB.

KntoueBble cnoBa: Pulmonaria mollis, Echium vulgare, Symphytum asperum, Symphytum caucasicum,
IUCT, 3NMAEpMa, TPUXOMbI, BTOPUYHbIE MeTabonNTI.

®opmat uutupoBaHusa: TamaxuHa A.f., Axkybekosa A.A. Mukpomopdhornoruyeckne 0COBEHHOCTU
aNMAEPMbl W TUCTOXMMMYECKNE METOAbl MAEHTU(MKALMM BTOPUYHBIX METAbONMTOB B  NIUCTbSX
TPaBSHUCTLIX pacTeHuit cemencta Boraginaceae I/ HOr Poccun: akonorus, passutme. 2018. T.13, N3.
C.31-41. DOI: 10.18470/1992-1098-2018-3-31-41
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MICROMORPHOLOGICAL FEATURES OF THE EPIDERMIS AND HYSTOCHEMICAL
TECHNIQUE OF IDENTIFICATION OF SECONDARY METABOLITES IN THE LEAVES
OF BORAGINACEAE HERBACEOUS PLANTS

Aida Ya. Tamakhina*, Amina A. Akhkubekova
Kabardino-Balkarian State Agricultural University,
Nalchik, Russia, aida17032007@yandex.ru

Abstract. Aim. In conventional medicine, the species of the Boraginaceae family are not used due to the
poor scientific knowledge of the products of secondary metabolism and the lack of information about most
of the species. We investigated micromorphological features of the epidermis and conducted histochemi-
cal analysis of the products of secondary metabolism in the leaves of Pulmonaria mollis Wulfen ex
Hornem., Echium vulgare L., Symphytum asperum Lepech. and S. caucasicum M. Bieb. Methods. Micro-
morphological analysis included the study of the shape of the main cells of the epidermis, the structure of
trichomes and stomata. The number of stomata and trichomes was calculated per 1 mmz2. Were used the
histochemical reactions in order to identify the products of secondary metabolism. Results. The studied
species are characterized by the bifacial type of leaves, numerous trichomes, including long leaf fuzz with
a rosette of epidermal cells. The anomocytic type of stomata is characteristic for P. mollis and E. vulgare,
anomocytic and anisocytic for S. asperum and S. caucasicum. The leaves of P. mollis, E. vulgare and S.
caucasicum are amphistomatic while S. asperum is hypostomatic. The ratio of the non- glandular and
glandular trichomes of the intercostal zones of the lower epidermis to the upper in P. mollis was 1.08 and
1.83, respectively, in S. caucasicum 1.61 and 2.67, in S. asperum 7.21 and 2.50, in E. vulgare 1.65 (glan-
dular trichomes in the interstitial zones are absent). In the leaves of the studied species, the products of
secondary metabolism (tannins, alkaloids, essential oils, anthracene derivatives and mucus) are localized
in bases of non-glandular, glandular trichomes, veins and the main cells of the epidermis. Conclusions.
Genus signs of the epidermis of leaves of Boraginaceae are the structure and location of trichomes. Spe-
cies differences are due to the location of stomata, glandular trichomes and shape of the main epidermal
cells. The intensity of staining of secondary metabolites depends on their content in the leaves. The pres-
ence of biologically active substances in the leaves of P. mollis, S. caucasicum, S. asperum and E. vul-
gare determines the value of these species in the creation of new phytopreparations.

Keywords: Pulmonaria mollis, Echium vulgare, Symphytum asperum, S. caucasicum, leaf, epidermis,
trichomes, secondary metabolites.

For citation: Tamakhina A.Ya., Akhkubekova A.A. Micromorphological features of the epidermis and hys-
tochemical technique of identification of secondary metabolites in the leaves of Boraginaceae herbaceous
plants. South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 31-41. (In Russian) DOI:
10.18470/1992-1098-2018-3-31-41

BBEJIEHUE
B nouckax HOBBIX  HMCTOYHHKOB IUILEBOM IIPOMBIIIUIEHHOCTH, SBJIAIOTCS
JIEKapCTBEHHOI'O PACTUTENBHOTO CBHIPbSI BO3POC LEHHBIMHU MeJIOHOCaMU [2].
HUHTEpEC K XUMHYECKUM " OnauM u3 METO/IOB
(hapMaKOTHOCTHIECKUM HCCIIEZIOBAaHUSIM (hapMaKOTHOCTHIECKUX HCCIIEJOBaHUI
IUKOPAaCTYIIMX BHIOB MECTHBIX (iop, He ABIISAETCS MHUKPOMOP(HOIOTHIESCKUT u
BKIIOYEHHBIX B OQUIMAIbHBIE  CIHCKH TUCTOXMMUYECKUHA  aHalW3,  I03BOJISIOLINIA

JIEKapCTBEHHBIX pacTeHuil. [lepcrieKTUBHBIM B
9TOM IUIAHE SIBIISIETCSl ceMeNCTBO Boraginaceae
Juss., Brmovatoniee 155 pogoB u 2686 BHIIOB

BBISIBUTH JIOKAJIN3ALUIO IPOAYKTOB BTOPUUHOTO
MeTaboNu3Ma U MOATBEPIUTH OHOJIOTHYECCKYIO
aKTMBHOCTb TKaHel M opraHoB pacreHuil. K

[1], ™HOrME W3  KOTOphIX  0OOIajmaroT HAaCTOSILEMY BPEMEHU HaKoIUIeHa
BBIPOKCHHBIM (DapMaKOIOTHYECKAM JCHCTBHEM ompenenéHHas HMHPOPMAIHS  OTHOCHUTEIBHO
U OHOJOrMYeCKOW aKTUBHOCTBIO, ILIMPOKO MUKPOMOP(HOTOTHIECKUX 0coOeHHOCTEH

MIPUMEHSIOTCSA B HapOIHOU MEIUIIMHE,

JUCThEB ceMmelcTBa Boraginaceae [3-5] u
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3€TKOW W3 OSMUACPMANBHBIX KIETOK. AHOMO-
LIUTHBII TUII YCTBUIl XapaKTepeH A MEAyHU-
Bl ¥ CHHSIKA, aHOMOLIUTHBIA M aHU30LUTHBIA —
UL OKOMHHUKOB. CTPOCHHE W PACIOJIOKCHHE
TPUXOM SBISICTCS. POJOCTICHU(PUUESCKUM TIPH-
3HakoM. Y P. mollis mpeoOiagaroT TronoBYaThic
TPUXOMBI Ha 3-4-KJIETOYHOW HOXKE, PAaCIIONO-
JKCHHBIC Ha O6CI/IX TMOBEPXHOCTAX JIUCTa B MEC-
JOKUIIKOBOM 30HE. Y BHUJIOB OKOIHMKA IOJIOBYa-
TBIC TPUXOMEBI C OJHOKJICTOYHOW T'OJOBKOW U 1-
4-KJIETOUHOH HOXKOM pPAaCIIOJIOKEHBl B MEXK-
JKIJIKOBBIX 30HAaX W Ha JKIIKaX a0akcHalIbHOU
noBepxHOCTH Jucta. Y E. vulgare ronoBdaThie
TPUXOMBI Ha 4-KIIETOYHOW HOXXKE PaCIONIONKe-
HBI TI0 Kpaw JIMCTa W Ha xwikax. [ng pona
Symphytum XapaKTepHBl KPIOYKOBHIHBIE BO-
JIOCKH, MOKPBIBAIOIINE a0aKCHATbHYIO TOBEPX-
HOCTb JIHMCTA. BI/I,Z[OBI)IC pas3iniynsg B CTPOCHUU
SMUJIEPMBI JTUCTBEB OYpPauyHUKOBBIX OOYCIIOB-
JICHBI PACIIOJIOKCHUEM YyCThHL (S. asperum —
YCTBHIIA PACIOJIOKEHBI TOJIBKO Ha a0aKchalb-
HOHW TTOBEPXHOCTH JIMCTA), YKEIEC3UCTHIX TPHXOM
(E. vulgare — Xene3ucThle TPUXOMBI OTCYT-
CTBYIOT B MEXKHIKOBBIX 30HaX), Gopmoii oc-
HOBHBIX SIHICPMANBHBIX KIETOK alaKCHalb-

HOI MOBEPXHOCTH JucTa (P. mollis — OCHOBHBIE
KJIETKA SMIHUACPMHCA OKPYTJIBIE), TUIIOM OITy-
meHus (menkoBuctoe onymenue P. mollis,
mepcrucrtoe — S. asperum w S. caucasicum,
meruHuctoe — E. vulgare). [MCTOXUMHYECKU-
MH PEaKUUSIMH B JIUCTBSAX W3yYCHHBIX BUIOB
OypauyHUKOBBIX BBISIBIIEHBI JyOWUJIbHBIE Bellle-
CTBa, aJKAJIOWUIBI, dPHUPHBIE Macia, aHTPALCH-
NPOUW3BOAHBIC M CIM3U. VIHTEHCHBHOCTH OKpa-
MIMBaHHS BTOPUYHBIX META0OIUTOB 3aBUCHUT OT
UX cojaep)kaHus B opraHax pacreHuil. Iloiy-
YeHHBIE Pe3yJBTATHl CBHICTEIBCTBYIOT O TIEp-
CICKTUBHOCTH TIPHUMEHEHHS MHUKpoMopdoio-
THYECKOTO HUCCIEJOBAaHUS B KOMIUIEKCE C TH-
CTOXUMHYECKHM aHAJIN30M BTOPHYHBIX MeETa-
0ONUTOB ANl OPUCHTUPOBOYHOW OLCHKH CO-
nepkaHust (HapMaKOJIOTHYEeCKH AaKTUBHBIX Be-
IIEeCTB B BHUIAaxX Boraginaceae, HEHCCIEOOBaH-
HBIX paHee WIN TPOU3PACTAIONIMX B OIpele-
NEHHBIX HKoTomax. Hamuune Ouosorudyecku
aKTHBHBIX CyOcTaHIUH B JHCThIX P. mollis, S.
caucasicum, S. asperum u E. vulgare ompene-
JSIET IIEHHOCTh JAHHBIX BHIOB B CO3JaHUM HO-
BBIX (puTOmpenaparos.
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AHATOMUYECKOE CTPOEHWE BEFETATUBHbBIX OPTAHOB
NITRARIA SCHOBERI L. (CYNAKCKASA nonynauna, DArECTAH)
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Pestome. Lenb. CtaTtbs NOCBSAILLEHA WM3YYEHUIO AHAaTOMUYECKOTO CTPOEHWSI BEreTaTWBHbIX OpraHoB
Nitraria schoberi L. n aHann3y ocobeHHOCTE NPU3HAKOB B CBSA3M C MPON3PACTaHNEM Ha 3aCOMNEHHBIX MOY-
Bax B [pukacnuitckon Hu3ameHHocTn JarectaHa. Memodsl. Y kyctoB N. schoberi B3aTbl no 10 06pasuos
NMCTLEB, cTEONEN U KOpHEW. MpUroToBNeHNe BpeMeHHbIX NpPenapaTos, ONMUCaHKe TKAHEN W KNETOK Bere-
TaTuBHbLIX opraHoB N. schoberi NpoBOAMNM B COOTBETCTBUW C OOLLENpUHATEIMWA MeToAamu. Pesynbma-
mbI1. OnncaHbl OCHOBHbIE TKaHW nucTa, cTebns, kopHs N. schoberi, npuBeAeHa X KONMYECTBEHHAS OLEH-
ka, BblgeneHbl 3KONOrMyecky 3HauMMble aaanTBHbIE aHaTOMUYECKIUE NpU3HaKkK. 3akmoyeHue. Hannyve
TOHKOW KYTWKYMbl, MNIOTHOTO Me3odunna, BOAO3anacalowen TKaHW, KPYMmHbIX YCTbWL, AenoHUpoBaHue
n3bbiTka coneit BO BMECTUNMLLAX ANs NOAAEPKaHNS BbICOKOrO OCMOTUYECKOTO AaBNEHUS NpoTonnambl
CcBs3aHO ¢ peatodmtHOCTEH N. schoberi n obecneynBarT BOIMOXHOCTb CyLLECTBOBaHMS BUAA Ha 3aco-
NEHHbIX NOYBaX ¥ MpU BbICOKOA TemMnepaType Bo3ayxa. YBENuYeHue C BO3pacToM B Kcuneme noberoB
[0MN COCYL0B NO CPABHEHMIO C KneTkamu nnbpudopma cBA3aHO ¢ BO3pacTaHneM BogonoTpebHoCTH ans
YCMELWHOro NpoTeKaHus npoLeccoB hOTOCMHTE3a M TEPMOPErYNALMK B YCNOBUAX [TpUKACcMMIACKON HU3-
MeHHOCTU. [onyyeHHble AaHHbIe MOXHO MCMONb30BaTh NPW CPABHUTENBHOM OLEHKE C ApPYriMM 3KOTUNa-
mu N. schoberi v Bugamu poga Nitraria.

KnioueBbie cnosa: TkaHu nucta, nober, kopeHb, Nitraria schoberi L., Mpukacnuitckas Hu3MeHHoCTb [a-
recTaHa, AMarHOCTUYECKNE NPU3HAKN.
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Abstract. Aim. The article is devoted to the study of the anatomical structure of the vegetative organs of
Nitraria schoberi L. growing on saline soils in the Caspian lowland of Dagestan and to the analysis of
some of its features in relation with its habitat. Methods. Were studied 10 samples of leaves, stems and
roots of N. schoberi. Preparations of temporary specimen as well as the description of tissues and cells of
vegetative organs of N. schoberi were carried out in accordance with conventional methods. Results. The
main tissues of leaf, stem and root of N. schoberi are described; their quantitative estimation is given; eco-
logically significant adaptive anatomical signs are also identified. Conclusion. The presence of a thin cuti-
cle, dense mesophyll, water-preserving tissue, large stomata and deposition of excess salts in containers
to maintain high osmotic pressure of the protoplasm is associated with the phreatophytic nature of N.
schoberi which allows the species grow on saline soils at high air temperatures. The increase of the pro-
portion of vessels in the xylem of shoots with age in comparison with the cells of the libriform is associated
with an increase in water demand for successful photosynthetic processes and thermoregulation in the
conditions of the Caspian lowland. The obtained data can be used in a comparative evaluation with other
ecotypes of N. schoberi and of the genus Nitraria.

Keywords: leaf tissue, shoot, root, Nitraria schoberi L., Caspian lowland of Dagestan, diagnostic signs.

For citation: Asadulaev Z.M., Ramazanova Z.R., Gadzhiataev M.G., Gasanov G.N., Aytemirov A.A. Ana-
tomical structure of vegetative organs of Nitraria schoberi L. (sulaksky population, Dagestan). South of
Russia: ecology, development. 2018, vol. 13, no. 3, pp. 42-54. (In Russian) DOI: 10.18470/1992-1098-
2018-3-42-54

BBEJEHHUE

BonpmuHCTBO paboT MO U3YUYCHUIO
Nitraria schoberi L. — peakoro, EHHOTO s
MEJMIMHCKOTO W TMUINEBOTO MPUMECHEHUSAM BH-
J1a, TOCBSIICHO OMUCAHUIO MOPQOIOTHICCKUX
0COOCHHOCTEH ¥ BBISBICHHIO OMOXHMMHUYECKOTO
COCTaBa BEreTATHBHBIX M T'CHEPATHUBHBIX Opra-
HoB [1-5].

Hust N. schoberi, B wactHocTH B [lare-
CTaHe, XapaKTepHa TU3BIOHKTUBHOCThL apeala,
KOTOpasi OOYCIOBJICHA TMPHYPOUYCHHOCTBIO K
3aCOJICHHBIM TMOYBaM (IBraJlopuT) C OTHOCH-
TEJIFHO BBICOKHM YPOBHEM TPYHTOBBIX BOJ [1;

6]. Takue ycioBus Ipou3pacTaHus IPUBOIAT K
(hopMUpOBaHMIO Yy pacCTeHWH ajanTanuii Ha
KJICTOYHOM WM TKAaHEBOM YPOBHSX, B TOM UYHCIIE
K HaKOIJICHHIO B TKaHIX cOJed B BHUOE KpH-
CTaJUIOB, YICPKUBAIOIINX BOAY W IOBBIIIAI0-
MIAX OCMOTHYCCKHUI MOTSHIINAT KIIETOK [7].
Hacrosmas paboTa mocssiieHa u3yue-
HUIO aHATOMHUYECKOTO CTPOCHUS cTeOIsl, KOPHS
u mucra N. schoberi ¢ yd4eToM aJanTHBHBIX
0COOCHHOCTEH TKaHEW 3THX OPraHOB B CBA3H C
MpoU3pacTaHUEeM Ha 3aCOJIeHHBIX mouBax [Ipu-
KaCIUCKOW HU3MEHHOCTH Jlarecrana.

MATEPHAJIBI U METO/bI UCCJIEJOBAHUSA

Jns u3ydeHuss aHATOMHUYECKOTO CTpPO-
CHUsI BCICTATUBHBIX OPraHoB Yy KYCTOB N.
schoberi, mpom3pacTaomMX Ha 3aCOJCHHBIX
MOYBax BJOJb Tpacchl BOMU3M 1. Cymak B3sTHI
no 10 oOpa3roB NHUCTHEB, CTEONCH M KOpHEH.
Tun 3aconeHus MOYBbI XJIOPUIHO-CYIb(aTHBIH
(xaopunet — 0,5 mr/akB., cynbdater — 0,66
MT/3KB.). AHanmu3 00pa3ioB mo4B ObLT MPOBE-
neH B naboparopun ®I'BY T'ITAC «/larecran-
CKHID».

BereratuBusle oprausl N. schoberi
¢ukcupoBamm B 70% pacTBOpe ITHIIOBOTO
cnupTa ¢ raunepuHoM. [IpuroToBieHue aHaTo-

MUYECKHUX MpenapaToB MPOBOJMIM MO oOle-
npuHsaTOd Metoauke [8]. TkaHU U KJIETKH OIu-
CBIBAIN B COOTBETCTBHHU C paspaborkamu Ca-
MBUIMHOHM, AHOCOBOIA [9].

Wsmepenns 5SIeMEHTOB aHATOMHYE-
CKOW CTPYKTYpHl CHENaHBl Ha ONTHYECKOM
mukpockone Levenhuk D870T ¢ ucnonb3oBa-
HUEM OKYJIsIp-MuKpomeTpa B ['opHoM OoTaHu-
yeckoM cany JIHI] PAH, dororpaduu — ¢ mo-
Mompio Buaeookyisipa DCM 510 SCOP. Ma-
TemaTHuyeckasi 00paboTKa pe3ysIbTaTOB BBITION-
HEHa C HUCIIOJIb30BAHUEM TIPHUKIIATHON KOMITBIO-
TepHO# nporpammsel Microsoft Excel.

MHOJYYEHHBIE PE3YJIbTATbBI
AHaToMu4Yeckoe cTpoeHue Jucta Nitraria schoberi L.

Kytukynet mucta N. schoberi onpene-
JICHAa HAMU KaK OTHOCHTENFHO ToHKas. Hampu-

Mmep, o nanaeiM O.A. HeBeposoit u ap. [10] y
Mme3zodura Betula pendula TonmuHa KyTHKYJIBI
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4. Y nmobera N. schoberi ¢ BO3pacToM OJHO-
3HAYHBINA TPEH]l B U3MEHEHUM IokaszaTeneil CV
He BbisiBIeH. CtabmwibHOCTE CV y KIIETOK JIHO-
pudopMa OOBACHSETCS €ro apMaTypHBIMH
(YHKIMSIMM M MEHBIICH 3aBHCHMOCTBIO OT
KOHKPETHBIX YCIIOBHH TIPOM3PACTAHIS

(HamzeMHble U moazemHuble). Ha quamerp cocy-
JIOB OKAa3bIBAIOT BIMSHUE PA3JIMYHbIC BHEITHHE
(haKTOpPEI, B TOM YHCIIE YCIOBUS MUTAHUS U BO-
nocHaOxeHus [12], ¢ yeM U CBA3BIBAEM BBICO-
Kyl0 BapuaOCIbHOCTh IIOKas3aTenell JaHHOTO
MpU3HAKA [0 TOIaM.
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MACLUTABHOE PA3BUTUE r'MMNOKCUU MOPCKOW BEHTANM
B TEOMOP®OJIOr'M4ECKN NOAOBHbBIX 3ANUBAX-®LOPAAX KPbIMA
C PA3NIM4YHOU TEXHOIEHHOW HATPY3KOWU

'Makcum b. l'ynun*, 2M2opb B. Macbepe, 'EkamepuHa A. UeaHoea
TMHemumym mopckux 6uonoauyeckux uccnedogaHull

umeru A.O. Koganesckozo PAH,

Cesacmonornb, Poccus, m_gulin@mail.ru
2HayyHo-npou3godcmeeHHoe npednpusmue «AksamapuH»,
Esnamopus, Poccusi

Pestome. Ljennb. CpaBHuTENbHLIN aHannU3 0COBEHHOCTE! aspauun NpuooHHbIX Bog CeBacTononbCKON
OyxTbl 1 [loHy3naBa, B TOM Y1CAE B Pa3fNyHbIe CE30HbI F0Aa, Kak CXOXMX N0 KOHMUIypaLum Nony3amkHy-
TbIX MOPCKAX BOJOEMOB YEPHOMOPCKOrO GaccenHa, HECyWyX HEOAWHAKOBYK TEXHOTEHHYI0 Harpysky.
Mamepuan u memodbI. V3yyeHbl CeBactononbckas 6yxta u 3anuB [JoHy3naBs, pacnonaraiowmecs B
3anagHon yactu Kpeimckoro nomyoctpoBa. KoHueHTpaumio u obliee notpebneHne pacTBOPEHHOTO KMUC-
nopoga B BOAHOM TOrMLe M MPUOOHHOM Crioe onpegensnu in situ ¢ nomouwbto umdposoro LDO-
aHanusatopa. OKUCAMTENbHO-BOCCTAHOBUTENBHBIA NOTEHLMan B AOHHbIX OCadkax W3Mepsiii C UCMOoMb-
30BaHNEM MNATUHOBOO W3MEPUTENBHOTO 3nekTpoda. Pesynbmamai. A3paums BOLHON TOMLM Ha CeBa-
CTOMOMBCKOM B3MOpPbe SBMSIETCA NPUrOAHON 411 HOPMAnbHON XU3HELEeATeNbHOCTM Nefarkiecknx 1 anu-
BeHToCHbIX opraHu3MoB. Bmecte ¢ Tem, B CeBactononbckoit 6yxte 1 [JoHyanaee o6HapyxeHo obLmpHoe
pacnpoCcTpaHeHe aHOKCUM B MOBEPXHOCTHOM Crioe AOHHbIX OTNIOXEHU. Takke, UNUCTble TPYHTLI foxa
Cesactononbckoit GyxTbl MOTYT npeacTaBnsTb COO0M KUCNOPOA-AeULMTHBIA SKCTPpeManbHbIn GruoTton
BonbLuylo YacTb roga, MUHAManbHbIE KOHUEHTpauus Oz B NPUAOHHON BOZE PErCTPUPYIOTCS He BbIlE
0.11-0.36 mr/n. U Tonbko B koHLE Hos1Bps GeHTanb byxTbl Okasanach XOpOLO aspupoBaHHON. 3akuioye-
Hue. B CXOXMX N0 KOHTYpHbIM OYepTaHuaM Beperax u CTPOEHUK0 COBPEMEHHOTO MOPCKOro AHa B GyxTe
CeBacrononbckas 1 3anvee [JoHy3naB BbiSBMEHb! 1 0bLe 3aKOHOMEPHOCTH JOHHO runokcu. beHTanb
060MX 13y4eHHbIX 3an1BoB-hbOPA0B MOXHO MPUYUCIINTL K BbICOKOrPaAMEHTHLIM TMNOKCUYECKUM GMOTO-
nam, HaxoAsLMMCS B eauHOM OBLYHOCTW NOKanbHbIX KUCMOPOA-AeULMTHBIX MECTOOBUTaHUA MOPCKUX
BOAOEMOB — 9CTyapHbIX 30H, PalOHOB ra30BbIX CUMOB W T.M., FAe MOCTOSHHO U NEPUOLUYECKM COCYLLE-
CTBYIOT BbICOKas TPO(HOCTb 0CAZKOB HapsAy C OCTPbIM HELOCTATKOM KWUCMOPOAa W TOKCUYHbIM CepoBO-
[OPOLHbIM 3apaXeHUeM.

KnioueBble cnosa: YyepHOMOPCKUE 3annBbl-PbOpAbl, JOHHAS TUMOKCUS, CE30HHas AWHAMWKA aspauuu
BeHtanu.

®opmart umtupoBanus: N'ynuH M.B., Macbepr W.B., MBaHoBa E.A. MacwrabHoe pa3sutue runokcum
MOpCKoii 6eHTanm B reomopdonornieckn nogobHbIx 3anuBax-bopaax Kpsima ¢ pa3nnyHom TEXHOTEHHOM
Harpy3ako# // HOr Poccuu: akonorus, passutue. 2018. T.13, N3. C.55-70. DOI: 10.18470/1992-1098-2018-
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Abstract. Aim. Comparative analysis of the aeration features of the bottom waters during the different
seasons of the year between the Sevastopol and Donuzlav Bays as geomorphological similar in configura-
tion semi-closed sea reservoirs of the Black Sea under different anthropogenic loads. Material and meth-
ods. Sevastopol and Donuzlav Bays, located in the Western part of the Crimean Peninsula, were studied.
The concentration and total consumption of dissolved oxygen in the water column and the bottom layer
were determined in situ using a digital LDO analyzer. The redox potential in bottom sediments was meas-
ured using a platinum electrode. Results. Aeration of the water column in the Sevastopol seaside is suita-
ble for normal life of pelagic and epibenthic organisms. At the same time, in the Sevastopol and Donuzlav
Bays the large-scale anoxia in the surface layer of bottom sediments was found. Also, the muddy sedi-
ments of the Sevastopol Bay' bed can be an oxygen-deficient extreme biotope for most of the year, the
minimum concentration of O in the bottom water is not higher than 0.11-0.36 mg/l. The benthal zone here
was well aerated only at the end of November. Conclusion. The general patterns of benthic hypoxia were
identified for such coast objects as Sevastopol and the Donuzlav Bays, which are similar by their contours
and recent seabed structures. Benthal zones of both investigated bays-fiords can be attributed to hypoxic
high-gradient habitats, that have a whole generality with oxygen-deficient marine waters habitats — estua-
rine zones, areas of gas seeps, etc. Strong oxygen deficiency, toxic H,S contamination coupled with or-
ganic enrichment a typically benthic environment for such biotopes.

Keywords: Black Sea bays-fiords, bottom hypoxia, seasonal dynamics of benthal zone’ aeration.
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BBEJEHHUE
[IpeoGnanatomas 4acTb IKOIOTUIECKU
U OSKOHOMMYECKH 3HAYMMBIX OHOJIOTHUCCKHX

ITogbpém ypoBHs Box MupoBoro okea-
Ha B [ononene [1] cinyXUT OAHMM U3 KIltOue-

pecypcoB UEpHOTO MOpS TIpEICTaBlIeHa, KaK U
B MupoBOM OKeaHe B II€JIOM, OKCHOMOHTHBIMHU
E)yKapI/IOTHI:IMI/I OpFaHI/I3MaMI/I — IIJIAaHKTOHHBI-
MM, HEKTOHHBIMM M OeHTOCHBIMH. Ilo 3TOH
MpPUYMHE, OYEBUIHYID aKTyaJbHOCTb WMEET
KOHTPOJIb KHCJIOPOJHOTO PEKUMa HE TOJIBKO B
BOJIHOM TOJIIIIE, HO W B OCHTAIHM AHHOTO MOp-
cKoro bacceiina.

BakrepuanbHble 1I€HO3BI, HAIMPOTHUB,
BEIMIOJIHAIOT B YEpHOM MoOpe, TJIaBHBIM 00pa-
30M, CpeI000pa3yroIny0 (YHKIHIO, HAPUMED,
(hopmupoBaHue TIIYOUHHOW CEPOBOJOPOJIHOM
30HBl BOZOéMa. BakHas ponb NpuHAIEKUT
MHUKpPOOpPraHU3MaM-TIpOKapuoTaM W B TpHU-
OpEKHBIX paiioHaX.

BBEIX JIpaliBepoB (POPMHUPOBAHUS COBPEMEHHOTO
obnuka 6uoctepsl. [Tomumo rnodaspHOrO MO-
TEIUICHUS U, KaK CJICIICTBUE, TasHUS JICTHUKOB
B TPHUIIOJSIPHBIX paiiOHaX M BBICOKOTOPHBIX
MaccHBaX, M3MEHEHHE BEPTHKAIBHOTO MECTO-
MoJOoXKeHusT moBepxHocTH OkeaHa 00ycoBie-
HO TaKKe MePMaHCHTHBIM «TBEPIBIM CTOKOM —
CMBIBOM C TEPPHUTOPHH BOJOCOOPHBIX Oacceii-
HOB B3BEILIEHHBIX BELIECTB M 0ojiee KPYMHBIX
¢bpakumii TpyHTa. MHPOBOH OKeaH, BKJIFOYast
OOJIBIIIMHCTBO COCTABIIIOMIAX €r0  MOPCKHX
BOJIOEMOB, CIYKHT KOHEYHBIM JEIO0 MOCTyIa-
IOIINX B HETO BOJHBIX MAacC M B3BEIICHHBIX Be-
mectB. OH HE IMEET CTOKA, B OTIIMIHE OT Ped-
HBIX ¥ MHOXECTBa 03€pHBIX cucteMm. Hakorme-
HUE TBEPABIX OCATKOB HA JTHE MOPCKUX BOJIOE-
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pa3BuTHA GHUTO- M 300I1€HO30B. [10100HbBIE Me-
CTOOOWTAHMSI MOTYT OBITh OTHECEHBI K JKCTpE-
MaJIbHBIM 61/IOTOH3M ((HYCTLIHHOFO)> TUIIA. 9T0
HEOOXOMMO YYHMTBHIBATH IIPH OPraHH3aliH MO-
HUTOPHMHTA W OIICHKE DKOJIOTHYECKOTO COCTOS-
HHUS HUCCICAOBAHHBIX U UM HOI[O6HI>IX HpI/I—
OpEIKHBIX MOTY3aMKHYTHIX BOJOEMOB.

B nenoM, uzyueHHble 00BEKTHI HMEIOT
BAXXHOC€ 3HAUCHHEC OJIs I/I3y‘IeHI/I$[ BJIUSIHUA HU3-
MCHUYMBOCTH YPOBHS MOPS B HCTOPHYECKOM
OponuIoM Ha (HOPMHUPOBaHHE OHOr€OXHMUYE-
CKHX TapaMETPOB CPebl OOMTAaHUS COBPEMEH-
HBIX OEHTOCHBIX cooOmecTB. B nmanpHenmmx
UCCIIeIOBaHMsX TOHHBIX JaHAmadTos YEpHOoro
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Pestome. Lenbro sBnsietcs 0060CHOBaHWE NPUMEHEHWS NaHALWAMTHOMO Noaxofa B rpafoCcTPOUTENBHOM
NMPOEKTUPOBAHMM Ha OCHOBE TEOPETUYECKUX NPeACTaBneHuit NaHAwadTOBEAEHUS 1 3anpocoB rpado-
CTpouUTENnbHON NpakTukn. 06¢yxdeHue. MpuHUMNManbHas cxema NaHALWadgTHOro Noaxoaa 3aknyaeTcs
B M3Y4YEHWUW NPUPOOHOMO M aHTPOMOTeHHOro NaHawadTa Kak CNOXHON re0CUCTEMbI, COCTOALLEN M3 KOM-
nnekca pasnuyHbIX KOMMOHEHTOB, (POPMUPYIOLLMX MIIAHUPOBOYHYIO CTPYKTYpY ropoga. B Tepputopuanb-
HOM NNaHMPOBAHWM 1 rPaSOCTPOUTENLCTBE CTPYKTYpPa U CBOMCTBA NPUPOSHbIX M TOPOACKUX NaHAwadToB
pacKpbIBAETCA C UCMONb30BaHNEM (DYHKLMOHAMBHOIO, NCTOPUKO-TEHETUYECKOTO, MOPOTUMHOIO, re03Ko-
NOTMYECKOrO U BU3yanbHOrO METOAOB WcCredoBaHus. B 3apybexHbIX CTpaHax aHanoruyHoe Hanpasre-
HWEe NONyYNUNo Has3BaHWe «naHAWwadgTHbI ypObaHN3My», TEOPETMYECKME OCHOBbLI KOTOPOro 6asupytoTcs Ha
MOHUMaHMKM TOTO, YTO NyYLUWNA BapuaHT OpraHM3aLum1 ropofackoi TEPPUTOPUN JOIMKEH OCHOBbIBATLCS Ha
naHgwadgTHbIX ocobeHHocTsx ropoga. C mcnonb3oBaHMEM TakuX MOAXOLOB B ropogax opmupyeTcs
HOBas MPMPOLAHO-TPaAOCTPOUTENBHAS CUCTEMA — FOPOLACKON (YpOaHW3MpOBaHHbLIN) NaHawadT, KoTopas,
KpOMe MPUPOSHbLIX KOMMNEKCOB, BKMtoYaeT B cebsl aHTpornoreHHble 06pa3oBaHus: 3aaHUs, COOPYXeEHUs,
WHpacTpyKTypa, Napku, ckeepbl. ECIv NpupoaHbId NaHaLwagT — 310 camoperynupyemas reocuctema, To
FOPOACKOM — ynpaBnsieMblii YenosekoM. Bo Bcex gencTBusx no npeobpas3oBaHuio NpMpoaHbIX naHawad-
TOB JOMXHbI YYNTLIBATLCS UX CTPYKTYpa U (PYHKUMOHMPOBaHWe, a Takke npedernbl BO3MOXHbLIX BO3AEN-
CTBUIA 1 BEPOATHBLIE MOCMEACTBUA STUX M3MEHEHW. 3akmroyeHue. BocTpeboBaHHOCTL NaHALadhTHOrO
noaxoda NOCTOSIHHO BO3pacTaeT B pesynbTaTe CyLeCTBEHHOM TpaHChopMaLi COBPEMEHHBIX TOPOAOB,
CMEHbI apXUTEKTYPHBIX CTUMEN, pocTa ropoacKkoro NPOCTPaHCTBA U KOMMYHUKALMIA, CTPEMITEHUS K NOBbI-
LLEHMI0 KayecTBa ropoACKON cpedbl 1 KOMGOPTHOCTU NPOXUBAHNS FOPOACKOrO HAaCeNeHus.

KntouyeBble cnoBa: naHfwadTHbIA NOAX04, FOPOACKON NaHALWadT, rpagocTpoUTeNsLHOE NPOEKTMPOBa-
HWe, NNaHMPOBOYHAs CTPYKTYpa, NaHALadTHas apxuTekTypa.

®opmart uutuposanus: Kouypos b.M., Xasnaxvertosa t0.A., MBawkuna W.B., Cykmanosa E.A. Nlang-
WwadTHLIN MOAXOA B rPagoCcTponTensHOM npoekTupoBanum // KOr Poccun: akonorus, passutue. 2018.
T.13,N3. C.71-82. DOI: 10.18470/1992-1098-2018-3-71-82
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LANDSCAPE APPROACH IN CITY-PLANNING

Boris I. Kochurov*, Yulia A. Khaziakhmetova,

2Irina V. Ivashkina, 3Ekaterina A. Sukmanova
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2State Unitary Enterprise «Moscow General Planning Research
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Abstract. Aim. The aim is to justify the application of the landscape approach in urban planning on the
basis of theoretical concepts of landscape studies and the requirements of urban planning practices. Dis-
cussion. The basic scheme of the landscape approach is to study the natural and anthropogenic land-
scape as a complex geosystem consisting of a complex of various components which form the planning
structure of the city. In territorial and urban planning, the structure and properties of natural and urban
landscapes are revealed using functional, historical-genetic, morphotypic, geo-ecological and visual re-
search methods. Abroad, a similar trend is called "landscape urbanism", the theoretical basis of which is
based on the understanding that the best option for the organization of urban areas should be based on
the landscape features of the city. With the use of the above-mentioned approaches, an urban landscape
approach is being formed, a new nature-urban planning system which, in addition to natural complexes,
includes man-made structures: buildings, infrastructure, parks and squares. If the natural landscape is a
self-regulating geo-system, then the urban one is controlled by man. When taking actions to transform
natural landscapes should be taken into account their structure and functioning, as well as the limits of
possible impacts and the likely consequences of these changes. Conclusion. The demand for a land-
scape approach is constantly growing as a result of the significant transformation of modern cities, the
replacement of architectural styles, the growth of urban space and communications, the desire to improve
the quality of the urban environment and the comfort of the urban population.

Keywords: landscape approach, urban landscape, urban planning, planning structure, landscape archi-
tecture.

For citation: Kochurov B.l., Khaziakhmetova Yu.A., Ivashkina I.V., Sukmanova E.A. Landscape approach
in city-planning. South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 71-82. (In Russian) DOI:
10.18470/1992-1098-2018-3-71-82

BBEJEHHUE

UpesBbl4aliHOW CJIOKHOCTBIO OTIINYa-
IOTCS OOBEKTHI UCCIICAOBaHUS B YpOaHUCTHKE
(mpuponnpie naHAMAadTH, TPUPOTHBIC KOM-
IUIEKChI, TOPOJCKHE JIaHAMA(THI, TPaJOCTPOH-
TEJbHBIC KOMIUIEKCH U T.I1.). JIOJDKHBIM 00pa-
30M UX MOXXHO HCCJIEJOBATh C IIOMOIIBIO METO-
JUYCCKUX MPUEMOB NaHmmapToBencHus. M3-
BECTHO, YTO BCE MPOTEKAMOLIME B TOPOJE Mpo-
1ecchl (MIPUPOAHBIC, COIMAIbHBIC, YKOHOMUYEC-
CKHe, I'paJIOCTPOUTENILHbIE U Jp.) Hepa3phIBHO
CBSI3aHBl C TEPPUTOPUEH, C TEM MECTOM, IJie
OHH TIPOUCXOJIAT, T.€. TEPPUTOPHUATHEHO 3aKpeTI-

neHbl B HeM. JlaHmmadTHBIN TOAXOM, SBIISIO-
IIUICS TI0 CYTH Jela CHUCTEMHBIM, ITO3BOJISIET
CTPYKTYPHPOBATh TEPPUTOPUIO TOpOAA  JUIS
MOBBIMICHUST ~ KOM(OPTHOCTH  TPOXKHUBAHUS
HaceneHus. Iles MaHHOTO WCCICAOBAHUSA 3a-
KIIIOUAETCsl B MPOBEJACHUH aHAIIN3a JJOCTATOYHO
IIUPOKO PACIPOCTPAHEHHOrO JaHAMA(THOTO
M0/IX0/1a B TPaJlOCTPOUTENIbHOMN JesATENbHOCTH,
KOTOPBIA OXBaThIBACT BCE HOBBIC Cephl B Tep-
pUTOpUATHHOM TUIAHUPOBAHUM M apXUTEKTYypE,
omepekass B 3HAYUTENIBHOM MeEpe Hay4dHOe
OCMBICIIEHHE 3TOTO (heHOMEHa.

OBCYXJEHHUE

Ilonamue o 2opoockom nanowaghme
B ropomax cdopmupoBanack HOBas
MPUPOJHO-AaHTPOIIOTEHHAsT CHCTeMa — TOpOJ-

cKoll (ypOaHHM3MPOBAHHKIN) JaHAMAPT, COCTO-
SN U3 OPUPOAHBIX TEPPHUTOPHAIBHBIX KOM-
IUIEKCOB, CIIOCOOHBIX K MOJTHOM MM YaCTUYHON

72



oI POCCHUK: 3KONOrus, PASBUTUE Tom 13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018 Eeew

NAHOWA®THAA 3KOMNOrua
LANDSCAPE ECOLOGY

Z

BUBNUOrPAGUYECKUA CMIUCOK

1. Kouypos B.W. Teoskornorws: akoguarHoctuka W
9KOMOr0-X03ANCTBEHHbI BanaHc TEPPUTOPUM.
CwmoneHck: CI'Y, 1989. 154 c.

2. WMeawkmHa W.B., Kouypo B./1. O nogxomax k
ypboakognarHoctuke Borbwon Mockbl B Lensx
cbanaHcMpoBaHHOTO pasBuUTUS ee  TeppuTopun //
Okonorust ypbaHuanpoBaHHbIx Tepputopuit. 2013. N 2.
C. 6-15.

3. Kouypos B./., MBawkuHa W.B. YpbonaHgwwadtbi
MockBbl M MX MPOCTPaHCTBEHHas Tpacdopmauus //
Okonorus ypbaHuanposaHHbix Tepputopuit. 2015. N 2.
C. 48-54.

4. CykmaHoBa E.A.  KomwuecTBeHHas  oueHka
COBPEMEHHOM AHTPOMNOreHHOM Harpysku 7
ycToMuMBOCTU ypbonaHaLwadToB Ha MpuMepe ropoaa
Taepu // NMpobnemsl pernoHansHon akonoruu. 2007. N
3. C. 29-35.

5. Tnapkvin A.B. ArnomepaunoHHas CUHeprus B anoxy
rmobanusaumn [/ Teorpadms: passBuTME Hayku 1
obpasoeaHus. Yacts 1. CM6: Mag-o PITIY um. AN,
lepueHa. 2016. C. 34-38

6. KpacunbhukoBa 3. JlaHgwadTHel ypBaHuam:
HOBbIV B3NS4 Ha cTapyto npobnemy // 3eneHbiit ropog.
2014, N 4(11). C. 33-35. URL: http:/igreen-
city.su/landshaftnyj-urbanizm-novyj-vzglyad-na-staruyu-
problemu/. (gata obpatieHus: 05.07.2018)

7. Yuctobaes AWN., Kpacosckas O.B., CkaTeplumkoB
C.B. TepputopuancHoe mnnaHUpoBaHWe Ha YpOBHE
cyb6wektoB Poccuu. CI6: CMBIY, HMW «3HKO», Uag.
Lowm «MHkepu», 2010. 296 c.

8. lytHoB A.B. Mup apxutektypel. M: Monogas
reapaus, 1985. 352 c.

9. boyapos O.M, [loboBHbIN B.A.
npoussoacTso. M.: Ctpoinagar, 1980. 125 c.
10. Cvonsip WM. TeHepanbHble nnaHbl  HOBbIX
ropogoB: MeToguyeckoe nocobrie no NPOEKTMPOBaHMIO.
M.: Ctponmapat, 1973. 232 c.

lopog

11.Bysex A, NaumHa §., Nes W., 3umosa 3.
TeppuTopnanbHble CUCTUEMbI 9KOMOMMYECKON
crabunbHocTn nangwadta // Studia Geographica,
1985. N 88. C. 135-142.

12. KnHwt A.B. OcoBeHHOCTM 3KOMOMMYECKUX KypCOB
QNS rpagocTpouTeneir M apxutektopos. Passutne

NPO(ECCUOHANbHON  KynbTypbl /[ APXUTEKTOH:
N3BECTUS BY30B. 2014, N4(48). URL:
http://archvuz.ru/2014_4/17 (naTa obpatyeHus:
08.04.2018).

13. CoiveBa A.B. JlaHgwadptHas apxutektypa: yu.
nocobue ans BY3os. M. OHUKC XXI sek. 2004. 87 c.

14. ApXUTEKTYPHIA CrnoBapb.
URL:http//www.ccafe.ru/words/173/17221.php.  (gaTa
obpawyenns: 10.01.2017)

15. BepHagckuit B.M. Buocdepa n Hoopcdepa. M.:
Aiipuc-npecc, 2012. 576 c.

16. Koporognn B.W., KoporoguHa B.J1. WHdopmaums
kak ocHoBa xu3Hu. flybHa: UL, «denukey, 2000. 208 c.

17. Google. KaptuHku. URL: https://www.google.ru/.
(nata obpatyeHus: 05.07.2018)

18. Amypckas C. YMHbIR «LLECTUAECATHUK
pBaguaroro cronetus // Urban magazine. 2014. N 3. C.
82-91.

19. Yncrsakoea C.b. OxpaHa oOkpyxaiowen cpegbl:
Yueb.ans BY3os. Crey. «Apxutektypa». M.
Crpoinagar, 1988. 272 c.

20. Pogpoman B.B. TMonspusauus naHgwadta Kak
CPEeLCTBO COXpaHeHust Buocdepbl M pekpeaLmoHHbIX
pecypcos // Pecypcbl, cpega, paccenenve. M.: Hayka,
1974. C. 81-88.

21. 3anecckas J1.C., MukynuHa E.M. JlaHgwadptHas
apxutektypa. M.: Ctponuagart, 1979. 240 c.

22. MukynuHa E.M., Bnarosugosa H.I'. ApxutekTypHas
akonorus. M.: W3gaTtenbckum LeHTp «Akagemusy,
2013. 256 c.

23. XupHos A.[l. MckycctBo napkocTpoeHus. J1bBOB:
Buwa wkona, 1977. 176 c.

REFERENCES

1. Kochurov B.l. Geoekologiya: ekodiagnostika i
ekologo-khozyaistvennyi balans territorii [Geoecology:
ecodiagnostics and eco-economic balance of territory].
Smolensk, Smolensk Humanitarian University Publ.,
1989, 154 p. (In Russian)

2. Ivashkina I.V., Kochurov B.I. About approaches to
urboecodiagnostics the Greater Moscow with a view of
balanced development of its area. Ekologiya
urbanizirovannykh territorii [Ecology of urban areas].
2013, no. 2, pp. 6-15. (In Russian)

3. Kochurov B.1., Ivashkina I.V. Cityscapes of Moscow
and their spatial  transformation.  Ekologiya
urbanizirovannykh territorii [Ecology of urban areas).
2015, no. 2, pp. 48-54. (In Russian)

4. Sukmanova E.A. Quantitative assessment of the
modern anthropogenic pressure and stability of urban

landscapes on the example of Tver. Problemy
regional'noi ekologii [Regional Environmental Issues].
2007, no. 3, pp. 29-35. (In Russian)

5. Gladkey AV. Agglomeration synergy in
globalization era. In: Geografiya: razvitie nauki i
obrazovaniya [Geography: development of science and
education]. St. Petersburg, 2016, part 1, pp. 34-38. (In
Russian)

6. Krasilnikova E. [Landscape Urbanism: A New Look
at the Old Problem]. Zelenyi gorod, 2014, no. 4(11), pp.
33-35. (In Russian) Available at: http:/igreen-
city.su/landshaftnyj-urbanizm-novyj-vzglyad-na-staruyu-
problemu/. (accessed 05.07.2018)

7. Chistobaev A.l,, Krasovskaya O.V., Skatershchikov
S.V. Territorial'noe planirovanie na urovne sub"ektov
Rossii [Territorial planning at the level of the subjects of

81



oI POCCHUK: 3KONOrus, PASBUTUE Tom 13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018 Eeew

NAHOWA®THAA 3KOMNOrua
LANDSCAPE ECOLOGY

Z

Russia]. St. Petersburg, St. Petersburg State University
Publ., 2010, 296 p.

8. Gutnov A.V. Mir arkhitektury [World of architecture].
Moscow, Molodaya gvardiya Publ., 1985, 352 p. (In
Russian)

9. Bocharov Yu.P, Lyubovnyi V.Ya. Gorod i
proizvodstvo [City and production]. Moscow, Stroiizdat
Publ., 1980, 125 p.

10. Smolyar .M. General'nye plany novykh gorodov:
Metodicheskoe posobie po proektirovaniyu [General
plans of new cities: Methodical manual on designing].
Moscow, Stroiizdat Publ., 1973, 232 p. (In Russian)

11. Buchek A., Latsina Ya., Lev |., Zimova E. Territorial
systems of ecologic landscape stability. [Studia
Geographica]. 1985, no. 88, pp. 135-42.

12. Kinsht A.V. Peculiarities of the ecological training
courses for city planners and architects. The
development of professional culture. Arkhitekton:
izvestiya vuzov [Architecton: proceedings of higher
education institutions]. 2014, no. 4(48). Available at:
http://archvuz.ru/2014_4/17 (accessed: 08.04.2018). (In

Russian)
13. Sycheva  AV. Landshaftnaya  arkhitektura:
uchebnoe  posobie dlya VUZov [Landscape

architecture: textbook for high school]. Moscow, ONIKS
XXl vek Publ., 2004, 87 p. (In Russian)

14. Arkhitekturnyi  slovar' [Architectural dictionary].
Available at: http://www.c-cafe.ru/words/173/17221.php
(accessed 10.01.2017).

CBE[QIEHWA Ob ABTOPAX
MpuHapgnexHoCcTb K opraHusauumn
Bopuc W. KouypoB* — poktop reorpadmyeckmx Hayk,
npodpeccop, BeayLiMiA HayuHbld COTPYAHWK WHCTUTYTa
reorpacoum PAH, 119017, Poccus, r. Mocksa, Ctapomo-
HeTHbI nep., &4. 29. E-mail: camertonmagazin@mail.ru

lOnua A. XasuaxmetoBa — KaHAMAaT reorpacuyeckmx
HayK, Hay4Hbld cOTpyaHMK VHcTuTyTa reorpacum PAH, .
Mocksa, Poccus.

WUpuHa B. UBawkuHa — kaHamaaT reorpacnyeckux Hayk,
3aB. cektopoM WHctutyTa lNeHnnaHa Mocksbl, . Mocksa,
Poccus.

EkatepuHa A. CykmaHoBa — kaHauaaT reorpacuyecknx
HayK, npenofasaTenb TBEPCKOrO CYBOPOBCKOrO BOEHHOTO
yunnuwa MunmuctepcTa 060poHsl P, r. Teepb, Poccus.

Kputepum aBTopcTBa
Bce aBTOpbI B paBHOM CTENEHM Y4aCTBOBAM B HaNMCcaHuu
PYKOMWUCKU W HECYT OTBETCTBEHHOCTb 3a mnaruar u camo-
nnaruar.

KoHdonukT uHTepecoB
ABTOpbI 329BNSI0T 06 OTCYTCTBUM KOH(IINKTA MHTEPECOB.

Moctynuna B pepakumio 04.06.2018
MpuHsita B nevatb 20.07.2018

15. Vernadskii V.l. Biosfera i noorsfera [Biosphere and
noosphere]. Moscow, “Airis-press” Publ., 2012, 576 p.
(In Russian)

16. Korogodin V.I., Korogodina V.L. Informatsiya kak
osnova zhizni [Information as the basis of life]. Dubna,
“Feniks” Publ., 2000, 208 p. (In Russian)

17. Google. Pictures. Available at:
https://www.google.ru/. (accessed 05.07.2018)

18. Amurskaya S. Clever "sixties" of the twentieth
century. Urban magazine. 2014, pp. 82-91.

19. Chistyakova S.B. Okhrana okruzhayushchei sredy
[Protection of the environment]. Moscow, Stroiizdat
Publ., 1988, 272 p.

20. Rodoman B.B. Landndscape polarization as a way
to preserve of biosphere and recreational resources.
In:  Resursy, sreda, rasselenie  [Resources,
environment, resettiement]. Moscow, 1974, pp. 81-88.
21. Zalesskaya L.S., Mikulina E.M.Landshaftnaya
arkhitektura  [Landscape architecture]l.  Moscow,
Stroiizdat Publ., 1979, 240 p.

22. Mikulina E.M., Blagovidova N.G. Arkhitekturnaya
ekologiya [Architectural ecology]. Moscow, Akademiya
Publ., 2013. 256 p. (In Russian)

23. Zhirnov A.D. Iskusstvo parkostroeniya [Art of the
park construction]. L'vov, Vishcha shkola Publ., 1977,
176 p.

AUTHORS INFORMATION
Affiliations
Boris I. Kochurov* - Professor, Doctor of Geograph-
ical Sciences, Leading Researcher of the Institute of
Geography, Russian Academy of Sciences, 119017,
Russia, Moscow, 29 Staromonetny pereulok.
E-mail: camertonmagazin@mail.ru
Yulia A. Khaziakhmetova — Candidate of Geograph-
ical Sciences, Researcher of the Institute of Geogra-
phy, Russian Academy of Sciences, Moscow, Russia.
Irina V. Ivashkina — Candidate of Geographical Sci-
ences, Section leader of the Moscow General Planning
Research and Project Institute, Moscow, Russia.
Ekaterina A. Sukmanova - Candidate of Geograph-
ical Sciences, teacher at the Tver Suvorov Military
School of the Ministry of Defense of the Russian Fed-
eration, Tver, Russia.
Contribution
All authors equally participated in writing the manu-
script and are responsible for avoiding the plagiarism
and self-plagiarism.
Conflict of interest
The authors declare no conflict of interest.

Received 04.06.2018
Accepted for publication 20.07.2018

82



CENbCKOXO35UCTBEHHAS
3Konorus
AGROCULTURAL ECOLOGY

oI POCCUU: 3KONOrua, PASBUTUE Tom13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018

CENIbCKOXO3ANCTBEHHASA 3KONOrus

Cenbckoxo3ssancTBeHHas akonorus / Agricultural ecology
OpvruHanbHas ctatbs / Original articles

YOK 330

DOI: 10.18470/1992-1098-2018-3-83-95

YCTONYUBOE PA3BUTUE ArPOIPOMBILWNEHHOI O KOMIMINEKCA
U CENbCKWUX TEPPUTOPUM PETMOHOB

"Myxamed M. Llaxmyp3oe, "AHamonuti C. lopdees,

2Baneputii B. Kynuxues, 3F0cynxaH A. lOndawbaes,

“HuHa B. KoHuk, "PaduHa A. Ynumbaweea, "Mypam b. Ynumbawee*
"KabapduHo-barnkapckuli eocydapcmeeHHbIl aepapHbIll yHUgepcumem

umeHu B.M. Kokosa, Hanbyuk, Poccus, murat-ul@yandex.ru

2Cesepo-Kaskasckull pedeparibHbili HayyHbIl agpapHbIi yeHmp, Muxadnosck, Poccus
3Poccutickull eocydapcmeeHHb Il aepapHbIl yHusepcumem —

MCXA umeru K.A. Tumupssesa, Mockea, Poccusi

4Capamosckuli 20cydapcmeeHHbIll azpapHbIll yHusepcumem

umeHu H.M. Bagunosa, Capamos, Poccust

Pestome. Ljesib — NpoOBECTA MOHUTOPUHI COLMANbHbIX, MPOM3BOACTBEHHBIX, (PMHAHCOBO-3KOHOMMUYECKMX
WHAVMKATOPOB KaXoW CENbCKOW TEPPUTOPUM PErMOHa Ha OCHOBE aHanm3a «npobnemHoi kapTbi» U «aua-
rpaMMbl PE3ePBOB Pa3BUTUS», pa3paboTaTb AONrOBPEMEHHbIE NPOrPaMMbl COLMANbHO-9KOHOMUYECKOTO
pa3suTus. Memodbl. PaspabotaH nakeT METOAMYECKMX MaTepuanos, 06ecneunBaloLmx NpoBeLeHne
CUCTEMHOMO M KOMMMEKCHOMO MOHUTOPWHIA OLIEHKM TEKYLLEro COCTOSHWS U PE3epBOB COLMArbHO-
9KOHOMMYECKOTO PasBUTUS CEMbCKUX TEPPUTOPUI pervoHa. Pesynbmamsl. ABTOpaMu NpeanoXeHa Ho-
Bas METOAMKa MOHMTOPKHIa YCTOMYMBOrO Pa3BUTUS arpONPOMBILLNEHHOMO KOMMIEKCA U CEMbCKUX Teppu-
TOPWUA Ha OCHOBE KOMMMEKCHOrO MOAX0AA, 3aKMIOYaKoLWasncs B OLEHKe coumarnbHo-Aemorpadnyeckon cu-
Tyauuu, nokasatenemn CenbCKOX03sMCTBEHHOIO NPOU3BOACTBA, (DMHAHCOBO-KOHOMMYECKIX NapaMeTpoB 1
MYHULMNANbHOrO MEHEMKMEHTA, YTO OTNNYAET €€ OT M3BECTHBLIX METOLOB aHanM3a CTaTUCTUYECKUX LaH-
HbIX, OTYETOB MYHWLMNANMTETOB M XO3AMCTBYIOLMX CyOBHEKTOB, 3KCMEPTHON OLEHKM MHOMKATOPOB W
GanmnbHON KBaMMMETPUYECKON CUCTEMBI. KOMMMEKCHBIN XapaKTep MOHWUTOPUHIa, 06BEKTUBHOCTL OLIEHOK
COLManbHbIX, NPOU3BOACTBEHHLIX W (PUHAHCOBO-3KOHOMMYECKUX WHAWKATOPOB MO3BOMSIOT paccuuTaTh
PENTUHT KO0 CENbCKON TEPPUTOPUM PETUOHA, KOTOPLIN LienecoobpasHo yuuTbIBaTb NPU OKa3aHWM roc-
y4apCTBEHHON MOAAEPKKM U CyOCMANPOBaHUM CENbCKOTO XO3ANCTBA U CENbCKUX TEPPUTOPUIA. 3akroye-
Hue. [apaHTUPOBAHHOE CTpaTErMYeckoe pasBUTME CENbCKUX TEPPUTOPUIA MOXET ObiTb peanu3oBaHO B
nobom pernoHe Poccum npum ycrnoBum CO3AaHNS KapT 30HMPOBaHUS 3eMefb, pa3paboTke pernoHanbHbIX 1
MYHULMNanbHbIX CXEM paLyOHansHOrO pasmeLLieHns, MPOU3BOACTBA U NepepaboTkn CenbCKOXO3ANCTBEH-
HOM NpOAYKLMKM, pa3paboTku nakeTa HOPMaTUBHO-NPABOBBIX 1 METOANYECKNX LOKYMEHTOB, MPaKTUYECKUX
nocobuit M pekoMeHZaunin, HOPMaTUBHO-NPaBOBON 6a3bl COBEPLUEHCTBOBAHWS apEHOHbIX OTHOLLEHWH,
U3LaHNs METOAMKA MOHUTOPUHIA OLEHKM TEKYLLEro COCTOSHUSA W Pe3epBOB COLMamNbHO-3KOHOMUYECKOro
pasBUTUS CENbCKUX TEPPUTOPUIA, pPa3paboTaHHyI0 HaMW C LieNbIo ee LUMPOKOro pacrpoCTpaHeHus.
KntoyeBble cnoBa: ycToMunBOE pa3BuTHe, Cenbekas TEPPUTOPUS, METOAMKA MOHUTOPUHTA, NpobremHas
kapTa, (OMHAHCOBO-3KOHOMMYECKME MHANKATOPbI.

®opmart uutupoBanusa: Laxmypsos M.M., Fopgees A.C., KynuHues B.B., HOngaw6baes 0.A., KoHuk
H.B., Ynumbawesa P.A., Ynumbawes M.b. Yctonunsoe passutie arponpOMbILNIEHHOMO KOMMNEKCa W
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SUSTAINABLE DEVELOPMENT OF THE AGRO-INDUSTRIAL
COMPLEX AND RURAL TERRITORIES OF THE REGIONS

"Mukhamed M. Shakhmurzov, 'Anatoliy S. Gordeev,

2Valery V. Kulintsev, *Yusupzhan A. Yuldashbaev,

4Nina V. Konik, 'Radina A. Ulimbasheva, "Murat B. Ulimbashev*
V.M. Kokov Kabardino-Balkarian State Agrarian University,

Nalchik, Russia, murat-ul@yandex.ru

2North-Caucasian Federal Scientific Agrarian Center, Mihailovsk, Russia
3K.A. Timiryazev Russian State Agrarian University, Moscow, Russia
*N.1. Vavilov Saratov State Agrarian University, Saratov, Russia

Abstract. The aim of the study is to monitor the social, performance and financial-economic indicators of
each rural area of the region on the basis of an analysis of the "problem map" and the "development re-
serve diagram", as well as to develop long-term programs for social and economic development. Meth-
ods. A package of methodological materials was developed to ensure systematic and comprehensive
monitoring of the current state of the rural areas in the region and their reserves of socio-economic devel-
opment. Results. The authors propose a new methodology for monitoring the sustainable development of
the agro-industrial complex and rural areas on the basis of an integrated approach aimed to assess the
socio-demographic situation, indicators of agricultural performance, financial and economic parameters
and municipal management, which distinguishes it from the well-known methods of analyzing statistical
data, municipal reports and economic subjects, expert evaluation of indicators and qualimetric method.
The complex nature of monitoring, the objectivity of assessments of social as well as the performance and
financial-economic indicators allow us to figure out the rating of each rural area of the region, which should
be taken into account when providing government support and subsidizing agriculture and supporting the
rural areas. Conclusion. We suggest, developed by us, a scheme of the guaranteed strategic develop-
ment of rural areas which can be implemented in any region of Russia subject to the creation of maps of
land zoning, development of regional and municipal schemes for the rational allocations, production and
processing of agricultural products, development of a package of regulatory and legal documents, practi-
cal tools and recommendations, regulatory and legal framework for improving leases, development of a
methodology to monitor the current state of the rural areas and their reserves of socio-economic the de-
velopment.

Keywords: sustainable development, rural area, monitoring methodology, problem map, financial and
economic indicators.

For citation: Shakhmurzov M.M., Gordeev A.S., Kulintsev V.V., Yuldashbaev Yu.A., Konik N.V., Ulim-
basheva R.A., Ulimbashev M.B. Sustainable development of the agro-industrial complex and rural territo-
ries of the regions. South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 83-95. (In Russian)
DOI: 10.18470/1992-1098-2018-3-83-95

BBEJEHUE
[IpobaeMer cema — >KwiIbe, IOPOTH, 3a/1a4ax, KOTOpbIE MPEACTOUT BMECTE peliaTh U
pa3BUTHE MECTHOTO CAMOYIIPABICHHUs, KOOIE- JIEHCTBOBATH MPH STOM eAUHBIM (HpoHTOM [1].
pauusi. Hy)keH TOKYMEHT «I0AToCpovHas CTpa- C pa3BUTHEM CENBCKOTO XO3sMCTBa U
TETUs] YCTOMYMBOIO Pa3BUTHUS CEIbCKUX TEPPHU- CEJBCKUX TEPPUTOPUNA TECHO CBA3AHO PELICHUE
TOPHIT», YTO TO3BOJIUT BJIACTSAM BCEX ypOBHEH npobsieM CTa0WIBHOTO pOCTa 3KOHOMHKH H
U OU3HECY MMETh SCHOE TPEACTaBICHHUE O TeX MOBBITIIEHUE 01arocoCTOsTHUS rpaxaaH Poccuu.
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- TIOBBIIIEHUE KBaJTH(PUKAIIUKA PYKOBOAU-
TENel W CHEIUANTNCTOB CEIbCKUX TEPPUTOPUI
gepe3 CHCTEMY KYPCOB (POPMHPOBAHUS KOMIIC-
TEHIMH ¥ crocoOHOCTEH MPHUHUMATh U peallu-

30BBIBATh
peleHus;

- pacmpoCTPaHEHHE IOJIOKHUTENHEHOIO
OIIBITA IO PaboTe PErHOHOB C CENbCKHMH Tep-
PUTOPHAMHU.
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CTPYKTYPHO-®YHKLUMOHAIIbHAAA MOAENb TEPPUTOPUU
XUBOTHOBOAYECKOIO PA3BUTUA HA 3KOJTOr'MYECKOW OCHOBE
(HA NPUMEPE CTABPOIMOIbA)

Enena B. MucbmeHnHas*, Bnadumup A. Cmykano, EneHa A. pydesa
Cmaspononbckull 20cydapcmeeHHbIll agpapHbIl yHUsepcumem,
Cmasponorb, Poccus, pismennaya.elena@bk.ru

Pestome. Beayuium cektopom KOra Poccuun sBNsSieTcs pacTeHUeBOACTBO U XWBOTHOBOLCTBO C OTHOCH-
TENbHO BbICOKUM PUCKOM. XKMBOTHOBOACTBO B PErMOHE CTaNkMBAeTCs C KPU3MCOM: PE3KO COKPaTMoCh
KONMWYECTBO BMAOB XMBOTHBLIX, CTPYKTypa cTaga. CTOMMOCTb NMPOAYKTOB XMBOTHOBOACTBA M pPaspbiB B
TEMMax ero nNpupocTa NoCTOSIHHO pacTyT. BosHuknu npobrembl ¢ KOpMaMM U UX CTPYKTYPHBIM 1 NuTa-
TenbHbIM AucbanaHcom. OLLyLlaeTcs HexBaTka Msca M MOMOYHbIX NpoaykToB. O6beM BanoBo NPoOaykK-
Lnm 3a nepuog ¢ 2005 r. no 2013 r. obecneunBaeTcs BHyTPEHHUM W MHOCTPAHHBIM UMMOPTOM Msica, KOTO-
pbiit yBenuunncs B 3 pasza. Memods!I. MpoBOAUTCS aHANMTUYECKOE UCCNEA0BaHME MO COCTOSIHUK XMBOT-
HOBOACTBA Ha OCHOBE OTYETOB M CTaTUCTMYeCKMX MaTtepuanoB. OnMChIBaETCA CUCTEMA «MPUPOAHO-
PECYPCHbIN NOTEHUMan — oTpacrb». AHanW3 TeKyLero COCTOSHUSA O0Tpaciv HanpasneH Ha OnpeaeneHue
cnocob0B NPUHATWS PELLEHUIA MO YNpaBEeHW 3EMNENONb30BaHNEM Ha NpuMepe YOPMUPOBaHUS CTPYK-
TYPHO-PYHKLUMOHANBHOM MOJENN CenbCKOXO3ANCTBEHHBIX NpeanpuaTuii. Pesynbmambl. B HacTosLee
BpeMS CKNnaablBalOTCS YCMOBKS, Koraa HeobxoanMo NeperTi Ha HOBYHO Hay4YHO OBOCHOBaHHYIO CTPYKTYp-
HO-(bYHKUMOHAMBHYI0 MOZENb MPOCTPAHCTBEHHON OpraHM3auuu NPeanpuaTUin. TO NO3BONUT peannso-
BaTb CTPATErnio 3KOMOrMYECKN afanTUBHON MHTEHCUMKALMKM TyronacTOuULHOrO NPOM3BOACTBA, NOCKOMb-
Ky LeHHOCTb MOCEBHbIX NacTouLL onpeaenseTcs BbICOKOW Aonei KOpMOBbIX TpaB B KOPMOBOM GanaHce
WX OTPOMHO 3KONOrMYeCcKon yHKUMeR. 3akmryeHue. 3TOT CTPYKTYPHO-PYHKLUMOHANBHLIA nogxon oc-
HOBaH Ha KOHCONMAaLun TeppUTOpUM arpapHbIX NPEAnpUSTUIA 1 NO3TaNHON nocrneaytowen 3ameHe 61no-
NOTUYECKMX BUAOB C Pa3fNYHON NPOAOIIKMTENBHOCTBIO XKM3HEHHOTO Lykna. Tako NOAXoL OCHOBbLIBAETCS
Ha MO3TanHOM CYKLUECCHOHHOM 3aMeLLeHWN BMAOB C Pa3nUyHbIM MO MPOAOIKUTENBHOCTU XU3HEHHBIM
LMKMOM, pe3ynbTaToM CTaHOBUTCS ObICTPOe JOCTUXEHWE MakCUMyma NPOAYKTUBHOCTU BUAOB, UMEIOLLMX
HW3KYH0 KOHKYPEHTHYH CMOCOBHOCTb 1 BbICTPYI0 OKynaemocCTb.

KnioyeBble cnoBa: cenbCckoe X0341MCTBO, CUCTEMbI CENbCKOXO3ANCTBEHHOMO 3eMMEN0b30BaHMS, 3eMre-
Nonb30BaHne, XMBOTHOBOACTBO.

®opmat umtuposanusa: MNMucomeHHas E.B., Ctykano B.A., Mpygesa E.A. CTpyKTypHO-yHKLMOHANbHAS
MOZ€enb TEPPUTOPUM XMBOTHOBOLYECKOTO Pa3BUTUSI HA JKOMOTMYECKOM ocHoBe (Ha npumepe CtaBpono-
nbA) // HOr Poceun: akonorus, passutue. 2018. T.13, N3. C. 96-106. DOI: 10.18470/1992-1098-2018-3-96-
106

STRUCTURAL AND FUNCTIONAL MODEL OF THE STOCK-RAISING TERRITORY
ON THE ECOLOGICAL BASIS (ON THE EXAMPLE OF STAVROPOL)

Elena V. Pismennaya*, Vladimir A. Stukalo, Elena A. Grudeva
Stavropol State Agrarian University,
Stavropol, Russia, pismennaya.elena@bk.ru

96



lor POCCUK: 3KONOruna, PASBUTUE Tom 13 N3 2018 % gEg:gﬁﬁ;osﬂMCTBEHHAﬂ
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018 AGROCULTURAL ECOLOGY

Abstract. The leading sector of the South of Russia is crop production and livestock-raising with a rela-
tively high risk. Animal husbandry in the region is facing a crisis; the structure and size of herds have
sharply decreased. The cost of livestock products and the gap in the rate of its growth are constantly
growing. There were problems with fodders and their structural and nutritional imbalance. There is a
shortage of meat and dairy products. The volume of gross production for the period from 2005 to 2013 is
provided by domestic and foreign meat imports which increased 3-fold. Methods. An analytical study on
the state of animal husbandry is conducted on the basis of reports and statistical materials. The system
"natural resource potential — industry sector" is described. Analysis of the current state of the industry is
aimed at determining the methods of making decisions on land use management on the example of the
structural and functional model of development of the agricultural enterprises. Results. At the present
time, conditions arise when it is necessary to shift to a new scientifically grounded structural and functional
model of the spatial organization of the enterprises. This will allow implementing the strategy of eco-
adaptive intensification of grassland production, since the value of cultivated pastures is determined by
high proportion of forage grasses in the feed balance and their huge ecological function. Conclusion. This
structural and functional approach is based on the consolidation of the territory of agrarian enterprises and
the phased subsequent replacement of biological species with different life cycle duration. In this case, the
result is the rapid achievement of the maximum productivity of species with low competitive ability which
will lead to short payback period.

Keywords: agriculture, agricultural land use systems, land use, livestock.

For citation: Pismennaya E.V., Stukalo V.A., Grudeva E.A. Structural and functional model of the stock-

raising territory on the ecological basis (on the example of Stavropol). South of Russia: ecology, develop-
ment. 2018, vol. 13, no. 3, pp. 96-106. (In Russian) DOI: 10.18470/1992-1098-2018-3-96-106

BBEJIEHUE

Benymeit orpacipio CTaBpOIIOIBECKOTO
Kpasi sBJISIeTCS PaCTEHHEBOACTBO, KOTOPOE CIie-
[IUAIM3UPYETCS HAa BBIPAIIMBAHUN 3€PHOBBIX H
TEXHUYECKUX KyIbTyp. JKHMBOTHOBOACTBO (OB-
LEBOJICTBO M MSCO-MOJIOUHOE) Kpas SBISAeTCA
KalMTAJIOEMKUM TTPOU3BOJICTBOM C JIJTUTEIb-
HBIMH [UKJIAMH HWHBECTHPOBAaHHMS W OTHOCH-
TENFHO BBICOKMMH pUCKaMH. B cBsi3u ¢ oTpac-
JIEBOW JTUCHPONOpUUEl B >KUBOTHOBOJCTBE
BO3HHKJIN MPOOJIEMBI C KOpMaMH M UX CTPYK-
TYPHOM W TIHUTaTeNbHOH pa3ballaHCHPOBaHHO-
cThio. Hapsany ¢ 3TuM, B JYroBOACTBE CIIOMKH-
Jach KpU3HCHAs CUTyalus: OECCHCTEMHOE HC-
MOJb30BAaHHE KOPMOBBIX YTOIWHM MPHUBENO K
COKpAIICHHUI0 BUAOBOr0 pa3zHooOpasust ¢uro-
[IEHO30B, YMEHBIICHUIO YPOKAWHOCTU TMaCT-
OWIIHBIX SKOCHCTEM, BOIHOW M BETPOBOH HX
gurpeccud Ha ()OHE OTCYTCTBHS MPOBEICHHS
KYJIBTYPTEXHUYECKUX MEPOIIPHUATHH.

3a mepuon ¢ 1999-2014 rr. yucnen-
HOCTBb MEIIKOTO poratoro ckora B CTaBpOmoib-
CKOM Kpae MMeJa TeHAeHUHIo pocta ¢ 1428,8
o 2356,3 teic. ronoB. OgHaKo Takue MoKa3a-
TEJIN COOTBETCTBYET HE CTAOWIBHBIM MEPHOAAM
pa3Butus (1916-1935 rr. u 1997-2014 rr.).

YuCIeHHOCTh KPYITHOIO POraToro cKoTa cylie-
CTBEHHO HE CHMXaJach (32 MCKIIOYEHHEM MO-
JIOUHOT0) U cocrtaBisiia 389,9 Teic. ronos. B
TOXKE BpEMSI PECypChbl MOJOYHOW W MSICHOM
OPOAYKLMU B OTpPAcid YMEHbIIWIHCh. B xu-
BOTHOBOJICTBE KOHKYpPEHTOCIIOCOOHBIMH OCTa-
IOTCSl TOJILKO KpeCThsIHCKHE ((hepMepcKue) Xo-
3sUCTBA, KOTOPBIE Mpou3BOIAT 10 80% Momoka
u MsAca. B Toxxe BpeMs HanOONbIIUI yIeNbHBIH
BEC IPOU3BOJCTBA KOPMOB IPUXOAUTCS Ha
KPYIIHBIE CeJIbCKOXO3AWCTBEHHbIE MpPEeANpHs-
tus. [locTosiHHO pacTeT cedecTOMMOCTh POU3-
BOJICTBA MPOJYKIIMH YKHBOTHOBOJICTBA M OTCTa-
BaHHE TEMIIOB ero mpuBeca. Ha atom ¢one oT1-
Me4YaeTcsl HeXBaTKa MSCHOM M MOJIOYHOH mpo-
nykiuu. O0beM BaJloBOH MPOIYKIMH 32 TIEpH-
ox ¢ 2005 r. mo 2013 r. obecnieynBaercs BBO-
30M Msca (BKJIIOYask UMIOPT), KOTOPBIH BBIPOC
B 3 pa3a. Bro3 monoka — yman B 1,8 paza. Ilo
HHUIHATHBE TyOepHaTopa CTaBpOMOJIBECKOTO
kpast 2018 rox ObUT OOBSIBICH TOIOM XKHUBOT-
HOBOJCTBA C YyBeJIMYeHHEM (PUHAHCOBOM
noaaepkku orpaciu ¢ 900 muH. py6. g0 1,5
MIpA. pyo.
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CTpaTeTHYecKOi LENbl0 TOCYAapcTBa CTaHO-
BUTCS OTIPENENICHIE ONTUMATIBHOM MOJIEIHN Pa3-
BUTHS PETHOHA, Ie Ha 0a3e OCHOBHBIX OTpac-
el OymyT co3faBaTbCs KIAcTephl, CIOCO0-
CTBYIOIIME BOBJICUCHUIO CEIbCKOXO3SHCTBCH-
HBIX 30H B MHHOBAIIMOHHEIH Tporiecc. B ¢Bsi3u ¢
9THM, TOJHUTHKA 3TUX «BBHIPABHUBAHUS», OPH-
SHTHPOBAHHAs HAa TOCYAAPCTBCHHYIO (PMHAHCO-
BYI0O TOIJEPXKY, YCTyIIUT MECTO MOJHUTUKE
«TONAPU30BAHHOTO  Pa3BUTHS». DPQPeKTHB-
HOCTh YTPABJICHUS arpapHbIM 3eMIICTIONb30Ba-
HUEM OyJeT CTPOUThCS Ha (POPMHPOBAHUU DKO-
JIOTHYECKOH HOPMHPOBAHHOCTH M IKOHOMHYE-
CKOM yCTOWYMBOCTH, PECYPCO- U IHEPTO3KOHO-
MHYHOCTH, PEHTAOCIBEHOCTH arponpennpusITuii
[9]. AnanTyBHAsS UHTEHCU(DHUKAIMS B CEIILCKOM
X03s1iicTBe OyaeT mposaBIsATHCS B Oonee addex-
TUBHOM HCIIOJIb30BAHUH PECYPCOB, B TOBBIIIC-
HUHM HE TOJBKO MPOAYKIMOHHOW, HO U CPEIo-
yInydinaromeil (QyHKIUU arpojaHamadToB u
arpapHOTO 3eMJICHIOIB30BAHMS B IICTIOM.

Ceifuac coO3manuCh YCIOBHS, KOTIa

BO3MOXKHO NPUMCHCHHE HOBOW Hay4dyHO 000C-
HOBaHHOHN CTPYKTYpHO-(QYHKIHOHAIBHAS MO-
JeNb TPOCTPAHCTBCHHOW OpraHHM3alliH Mpea-
npuatuil U Ha ux ocHose ['T13. DTo mo3BonuT
OCYIIECTBUTh CTPATETHUIO JKOJIOTHYCCKHU ajar-
TUBHOH WHTEHCH(UKAIIMK JTyTOMacTOUIIHOTO
KOPMOIPOM3BOJICTBA, T.K. 3HAYCHUE CESIHBIX
HaCTGI/IHlHLIX yFOI[I/Iﬁ OIPECACIIACTCA BBICOKUM
yIENEHBIM BECOM TPABSHHUCTHIX KOPMOB B KOP-
MoBoM Oanance (35-40% B 30HE HEyCTOHYHBO-
rO YBIOKHEHHS) U HMX OTPOMHOW TNPHPOJIO-
oxpaHHOW (yHKIMeH. [l cTabuim3anuu npo-
IOYKTUBHOCTH IJIyTOBHIX (PUTOIICHO30B CIEIyET
CO3/1aBaTh MHOTOKOMIIOHCHTHBIC TPaBOCTOH II0
THUIY B3aMMO3aMEIIAOMMNX BUAOB. Takol moa-
XOJ OCHOBBIBAETCSI Ha MTOATAITHOM CYKIIECCHOH-
HOM 3aMEIICHUH BUJIOB C PA3JIMYHBIM IO TPO-
JOJDKUTCIIBHOCTH JXU3HCHHBIM IIHUKIIOM, YTO
JaeT OBICTPOE JOCTHIKEHHE MaKCHMyMa Ipo-
OYKTUBHOCTH BHJIOB, UMEIOIINX HU3KYIO KOH-
KypeHTHyI0 croco0HocTh. Kpome Toro, OvICT-
PYIO OKyIIaeMOCTBh MPOEKTA.
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AHATNW3 CAMOOLIEHKM 300POBbA XUTENAMM YHLYKYNIbCKOrO PANOHA
PECMYBJINKU OATECTAH (MO PE3YNIbTATAM AHKETUPOBAHUSA)
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Pestome. Ljens. MpoBecTu cpaBHUTENbHBIN aHanu3 caMoOLIEHK 300POBbS, MEAWLMHCKOA akTUBHOCTH, a
Takxe YAOBNETBOPEHHOCTW KaYECTBOM OKa3aHWs MEAMLMHCKOM NOMOLLM B FOCYAAPCTBEHHbIX YYPEXEeHU-
FX 3APABOOXPAHEHNS XUTENAMU CENbCKUX MOCENEHWMA YHLKYNbCkoro paroHa Pecnybrnuvku [JarectaH.
Memoos!. ViccnegoBanne npoBegeHO METOAOM aHKETUPOBaHMA 2643 pecnoHAEHTOB, CPean KOTOPbIX
1453 xeHwwmHbl 1 1181 MyxumnHa. Pe3ynbmambl. COrnacHo pesynbTatam aHKeTMPOBaHMS, 60MbLUMHCTBO
OMPOLLIEHHBIX XUTENEN YHLYKYNbCKOro panoHa (68,2%) A0oBOMbHLI COCTOSHWEM CBOEro 30opoBbst. Meau-
LMHCKas aKTWBHOCTb HaCeneHus Ha MOMEHT npoBedeHWs uccnegoBaHus coctasuna 60,6%. M3 uncna
PECMOHAEHTOB, 0BPATMBLUMXCS B JaHHbIA NEpuoa B MEAULMHCKUE YUYpeXOeHUs YHLYKYNbCKOro paioHa,
13,5% He yOOBNETBOPEHbI KAYECTBOM OKa3aHUs MeOULMHCKOM NMOMOLLM B rOCYOapCTBEHHbIX YYpexaeHu-
X 3apaBooxpaHenust, 23,5% — yaoBneTBopeHbl NonHOCTb0, 30% — yAO0BMETBOPEHbI HE B MOMHOM Mepe.
3aknroyeHue. CoLONPOC B BUAE aHKETUPOBAHUS SBASIETCA OAHMM M3 Hanbonee ahekTUBHLIX METOAOB
nomnyyYeHns HGOpMaLMn 0 CamMoOLiEHKe 340pOBbs HaceneHus. CBOEBPEMEHHDBIN aHanu3 MeauLMHCKON
aKTUBHOCTW HaceneHus, ero yAoBNEeTBOPEHHOCTU Ka4eCTBOM OKa3aHUs MeAWULMHCKON NOMOLLM NO3BOUT
NOBbICUTb AhHEKTUBHOCTL AEATENBHOCTU CUCTEMbBI 3APABOOXPAHEHNS.

KnioyeBble cnoBsa: cOLMONOMMYECKU ONPOC HaceneHus, 300pPOBbE, CaMOOLEHKa 300POBbS, MEAULIMH-
CcKasl aKTUBHOCTb, YAOBIETBOPEHHOCTb KAYECTBOM MEAMULIMHCKOM MOMOLLM.
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ANALYSIS OF SELF-RATED HEALTH BY RESIDENTS OF THE UNTSUKUL DISTRICT,
REPUBLIC OF DAGESTAN (ON RESULTS OF THE QUESTIONNAIRE SURVEY)

Patimat A. Bekshokova*,| 'Gayirbeg M. Abdurakhmanov, |
'Kerim S. Bekshokov, 'Patimat I. Gabibova,

2Kazbek K. Bekshokov, 'Gulnara M. Mukhtarova
'Dagestan State University,

107




lor POCCUW: 3KOJOr U, PASBUTUE Tom 13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018

MELOMLMHCKASA 3KONOrusa
MEDICAL ECOLOGY

Makhachkala, Russia, patenka2009@mail.ru
2The First Moscow State Medical University named after I.M. Sechenov,
Ministry of Health of the Russian Federation, Moscow, Russia

Abstract. Aim. To carry out a comparative analysis of self-rated health, medical activity, and satisfaction
with the quality of medical care in public health institutions by residents of rural settlements of the Untsukul
district, Republic of Dagestan. Methods. The study was conducted by the method of questioning 2643
respondents, among them 1453 women and 1181 men. Results. According to the results of the survey,
the majority of the interviewed residents of Untsukul district (68.2%) are satisfied with their health. Medical
activity of the population at the time of the study was 60.6%. As to respondents who applied to the medical
institutions of the Untsukul district during this period, 13.5% are not satisfied with the quality of medical
care in public health institutions, 23.5% are fully satisfied, 30% are not fully satisfied. Conclusion. A social
survey in the form of a questionnaire is one of the most effective methods of obtaining information about
the self-rated health of the population. Timely analysis of medical activity of the population, its satisfaction
with the quality of medical care will improve the efficiency of the health system.

Keywords: sociological survey of the population, health,self-rated health,medical activity, satisfaction with
the quality of medical care satisfaction; medical activity, quality of medical care.

For citation: Bekshokova P.A., [Abdurakhmanov G.M.| Bekshokov K.S., Gabibova P.I., Bekshokov K.K.,
Mukhtarova G.M. Analysis of self-rated health by residents of the Untsukul district, Republic of Dagestan
(on results of the questionnaire survey). South of Russia: ecology, development. 2018, vol. 13, no. 3, pp.
107-119. (In Russian) DOI: 10.18470/1992-1098-2018-3-107-119

BBEJEHHUE
310pOBbE HACENCHUS SIBISIETCS. OCHOB- IIPU3HAETCS AHKETUPOBAHHE, XapaKTEPU3YIO-

HBIM HHIUKATOPOM COIMATBHOTO OJIaromnoiyyns
CTpaHbI, OJTHAM W3 BaXHEHINMX (HaKTOpPOB, OIIpe-
JETSIOIINX Ka4ecTBO JKH3HU Jrojieii. B kadectse
BOXHOTO MapameTpa, OTPAKAIOIIETO0 COCTOSIHUE
3I0pOBbSI TOM WJIM WHOW TPYIIBI JIIOJEH, pac-
CMaTPUBAIOTCS PE3yJIbTaThl CYOBEKTHBHOM OICH-
KU 3710pOBbsI CAMUM HacesieHreM [1].

[Ipu srom oguM W3 Hambojee nei-
CTBEHHBIX METOJIOB MOJyUYCHHsS HHGMOPMAIHH

mieecss psIoM TMPEUMYIIECTB, CPEAd KOTOPBIX
BO3MOXKHOCTh OpraHH3aldd MacCOBBIX 00cie-
JIOBaHUH, OTMIEpaTUBHOCTH cOOpa MH(OpMalHH,
OTCYTCTBUEC Cy6’beKTI/IBHOFO MpUCTpacTusd HC-
clefoBaTeNs K PecHOHAEHTaM, a TaKKe OTHO-
CUTENILHO HEBBICOKasl TPYAOEMKOCTb MPOLEAYD
MOJITOTOBKH, MPOBEJCHUS UCCIIEIOBAHUN U 00-
PpabOTKH MOTyICHHBIX PE3yIbTaTOB [2].

MATEPHAJI U METO/JbI UCCJIEAJOBAHUA

Uccnenosanne nposeaeno B mae 2017
rojia METOJIOM aHKETUPOBaHWs >kutenel 14
CEJIbCKUX TIOCENICHNH YHI[YKYJIbCKOTO paiioHa
PecniyOnuku Jlarectan. 3amoyiHEHHE aHKETHI
MIPOBOJIMIIOCH CAMOCTOSITENIBHO PECIIOHICHTOM,
pU HEOOXOJAUMOCTH aHKeTa 3aIloJHSIIACH KOp-
pecnionzenToM. [loapoOHOE omucaHue Crenu-
(hUKM METOJIa UCCIIEIOBAHUS U3JI0KEHO B paHee
ormyonuKoBaHHOM paboTe [3].

IlepBuunbIii CTaTUCTHYECKUU
MaTepuan 0o0paboTaH C  HCIOJIb30BaHUEM
BEIUHCHHTENbHOTO makera Excel. OOpem

BBIOODKH TIpH TPOBEICHHU HCCIICIOBAHUS
coctaBui 2634 yenoBeka, cpeau KOTopbix 1453
xeHmmHbl 1 1181 MyxunHa B Bo3pacte oT 18
mo 97 user. BwiOopka penpe3eHTaTWBHA IO
MOJIOBO3PACTHOMY COCTaBY.

HHOJYYEHHBIE PE3YJIBTATBI U UX OBCYX/JEHUE

Kak u3BecTHO, OTHOIIICHHUE YEIOBEKa K
COOCTBEHHOMY 3[I0POBbBIO, €r0 IOBEICHYECKHE
OPUBBIUKH, & TAKIKE MEIUIIMHCKAs aKTHBHOCTH
B 3HAYHMTENHHON CTEIEHH OIpPEICseTCs YPOB-
HeM oOpa3oBanmsa. B wucciemyemoil BBIOOpKe
OOJIBIIIYI0 YacTh COCTABISIFOT TPYIIIbI HAcee-

HUSL CO CPEHUM M BBICIIUM OOpa3oBaHUEM —
41,2 1 32,1% cootBetcTBeHHO (pHC. 1).

Kak Obuto oTmedeHo panee, CyOBek-
THUBHAs OLIEHKAa COOCTBEHHOTO 3JI0POBbs Hace-
JICHWEM 4YacTO paccMaTpPUBAETCSI B KadecTBe
MOKAa3aTells, OTPaXKAIOIIET0 COCTOSHHUE 3I0pO-
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3AKIIOYEHUE

B mocnennee Bpemst Bo3pacTaeT 3Ha-
YUMOCTh PE3yJbTATOB CYOBEKTHBHOU OIICHKU
3IOPOBBSl HACEICHHUS KaK TOKa3aTessl, OTpaXka-
IOIIETO COCTOSHHE 3I0POBBS OIMpPEACICHHON
rpymmsl gronei. [Ipu 3ToM B kadecTBe OJHOTO
u3 HaubOosee 3(p(PEKTUBHBIX METOJOB MOJyYe-
HUSI HHPOPMAIMH TPU3HAETCS aHKCTHPOBAHUE
HaceJleHUs], MO3BOJIAIONIee IPOBOJNUTH Macco-
BOE¢ O0CIECIOBAHUE HACEICHHUs MpPU OTHOCH-
TEJNIFHO MAIBIX 3aTpaTax MPOBEICHUS HCCIIEIO0-
BaHUA [2].

BMmecte ¢ TeM HE0OXOIUMO TMPU3HATH,
YTO CYIIECTBEHHOE BIMSHUE HA OTBETHI pe-
CIIOH/ICHTOB MOT'YT OKa3bIBaTh OTACIbHBIC (ak-
TOPBI, OOYCIIOBJICHHBIE KaK IICHXOJIOTHYCCKUM
U (pU3MYIECKUM COCTOSIHUEM DPECIIOHIICHTA, TaK

U TpoecCHOHATBPHBIMA KOMICTCHIMSAMH U1
JUYHOCTHIO OIPAIIUBAIONIET0, YTO HEOOXO.H-
MO MPUHUMATh BO BHUMaHHE MPH WHTEpIpeTa-
WY MOJTy4YeHHBIX JaHHbIX [10].

Kak m3BecTHO, MOBHIICHNE JAOCTYITHO-
CTH MU KadecTBa MEIUIUHCKOW MOMOIIM JIs
HaCelleHUs] pacCMaTPUBAIOTCS B Ka4eCTBE BaXK-
HEUIINX MPUOPHUTETOB TOCYIAPCTBEHHON MO~
THKH B 00acT 31paBooxpaneHus [7]. OneHku
YAOBJIETBOPEHHOCTH HACEIEHUS KayeCTBOM
MEIUIMHCKOTO OOCIYXXHMBAaHMS MOXET CTaTh
JNEHCTBCHHBIM MEXaHW3MOM TIOBBIIICHUS 3¢-
(EKTUBHOCTU CHUCTEMBI MEp, HalpaBJICHHBIX Ha
peanr3anuio TaHHBIX HapaBICHUH.
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OCOBEHHOCTU OBYYEHMA KOHLENLIMW YCTOUYMBOIO PA3BUTUA
B OBPA3OBATENbHbIX YYPEXAEHUAX YHLUYKYNIbCKOIO PANOHA

Hadupa O. lyceliHosa*, 3apema M. ConmaHmypadoea,
Mapuna 3. Mazomedosa

HazecmaHckull 20cy0apcmeeHHb Il yHugepcumem,
Maxaukana, Poccus, nadira_guseynova@mail.ru

Pestome. Ljens paboTbl — BbisBIEHNE 0COBEHHOCTE 00YYEeHNS KOHLEMLMN YCTONYMBOO pasBuTUs B 00-
Leobpa3oBaTenbHbIX YYPEXAEHNUAX YHLYKyNbCckoro paiioHa [larectaHa. Memoduka. Vcnonb3oBanuch
MeToAbl SMMUPUYECKOTO UCCNedoBaHUs — mMaTepuansl TECTUPOBaHUS yyalmxcs 5-11 knaccoB cpegHux
LUKOST panoHa, MOMyYeHHble B MPOLECcCe 3KCneamumn B AaHHbIA panoH. AHKETbI 1 TecTbl paspaboTaHbl
COTPYAHWKaMK MHCTUTYTa aKonorum 1 ycToiumeoro passutus Y. Beero Gbinn npoananuanposaHsl 1825
aHOHMMHbIX aHKeT. 3 Hux: B 5-8 knaccax — 1011 aHkeT; B 9-11 knaccax — 499; negaroros — 315. Ctatu-
cTnyeckas 0bpaboTka aKCNeAMLMOHHBIX JaHHbIX 6asupyeTcs Ha 0OLLEM3BECTHBIX METOAMKAX C UCMOMNb30-
BaHWeM nporpammbl Statistica. Pe3ynsmamsbl. [poaHanuanpoBaHHble AaHHbIe MPOAEMOHCTPUPOBAH
HEraTMBHYIO TEHOEHLMIO K CHXKEHMIO YPOBHS Kak OBLUWX, Tak 1 3KOMOrW4eckux 3HaHuin. Pesynbrarhbl
HaLMX Npeablaywmx MCCrefoBaHUin B HEKOTOPbIX APYrX paioHax W ropogax [larectaHa coBnagarT C
NOMy4YeHHbIMI B YHLYKYIbCKOM paiioHe, 1 OTpaxatoT 0BLLyH CUTyaLuto C 3Konornyeckum obpasoBaHnem
B JarecTaHCKon Lukone: HecbanaHCMpoBaHHbIE 3HaHWS MO OTAENbHbIM pasgenam y4ebHon nporpaMmbl.
Mpy aHanW3e 3HaHWUit BbISBNEHO, YTO LJOMUHMPYIOT T€ 3HaHWUS, KOTOPbIE MOMyYeHbl B Kypce npenoaaBaHus
Buonorum 1, B 3HaYNTENBHO MEHbLLEN CTEMEHM, 3HaHUs U3 Kypca reorpadmu. Haww MHoroneTHue ob-
LUMPHbIE NCCNEe0BaHNS NOKa3bIBAKOT HEAOCTATKM B CUCTEME 06Pa30BaHus, B TOM YKCTIE, U 3KONOTMYECKO-
ro U, KaK CnegcTBue, BEPOSTHbIE CMOXHOCTM Nepexoda K COBPEMEHHON 0bpa30BaTenbHON NHHOBALMOH-
HOM napagurme. 3akmroyeHue. Pe3ynbTaTbl SMMIMPUYECKUX U CTATUCTUYECKUX MCCrEeLOBaHWUA BbISBUMN
HEAO0CTaTOK W HU3KI YPOBEHb KOMOTMYECKNX 3HAHUMIA y y4almxcs Wwkon. Mbl npeanaraem BeefeHue OT-
AEMNbHOMN LWKOMBHON AUCLMNANHBI «KONOMAS U YCTOMYMBOE pa3BuTE» ANS BbIMONHEHWS CIOXHbIX 3a4aY,
NnocTaBeHHbIX 0BLLECTBOM Nepes COBPeMeHHbIM 06pa3oBaHeM.

KnioueBble cnoBa: ycTonunBoe pa3sutue, obpasoBaHue Ans YCTOMYMBOTO PasBUTUS, 3KOMOrUS, JKOMO-
rM4Yeckine 3HaHWs, aKororieckas Kynbtypa.

®opmar uutmpoBanmsa: [yceitHosa H.O., Contanmypagosa 3.U., Maromegosa M.3. OcobeHHocTu
0By4eHNs KOHLeNLMM YCTONYMBOTO Pa3BuTUS B 0Opa30BaTeNbHbIX yYpexaeHUsX YHUYKYNbCKOro paitoHa //
tOr Poccuu: akonorus, passutie. 2018. T.13, N3. C.120-133. DOI: 10.18470/1992-1098-2018-3-120-133
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SPECIFIC FEATURES OF TEACHING THE CONCEPT OF SUSTAINABLE DEVELOPMENT
IN EDUCATIONAL ESTABLISHMENTS OF UNTSUKULSKY DISTRICT

Nadira O. Guseynova*, Zarema I. Soltanmuradova,
Marina Z. Magomedova

Dagestan State University, Makhachkala,

Russia, nadira_guseynova@mail.ru

Abstract. Aim. The aim of the work is to identify the specific features of teaching the concept of sustaina-
ble development in the general education establishments of the Untsukul District of Dagestan. Methodol-
ogy. Were used the methods of empirical study, test results of students of 5-11 grades of secondary
schools, obtained during the expedition to the given region. The questionnaires and tests were developed
by the staff of the Institute of Ecology and Sustainable Development of DSU. A total of 1825 anonymous
questionnaires were analyzed. Of these, 1011 questionnaires in 5-8th grades; 499 in 9-11th grades as
well as 315 teachers. Statistical processing of expedition data is based on well-known techniques using
the Statistica software. Results. The analyzed data showed a negative downward trend in the level of
both general and ecological knowledge. The findings of our previous studies in some other districts and
cities of Dagestan coincide with those obtained in the Untsukulsky district, thus the findings reflect the
general situation of the environmental education in Dagestan schools which is the students’ unbalanced
knowledge in certain sections of the curriculum. In the analysis of students’ knowledge, it was revealed
that the knowledge gained in the course of teaching biology dominates rather than from the course of ge-
ography. Our long-term extensive studies show deficiencies in the education system, including environ-
mental training and, as a consequence, the likely complexity of the transition to a modern educational in-
novation paradigm. Conclusion. The results of empirical and statistical studies have revealed a low level
of ecological knowledge of schoolchildren. We propose the introduction of a separate discipline "Ecology
and Sustainable Development" to meet the requirements set by the society towards the modern education.
Keywords: sustainable development, education for sustainable development, ecology, ecological
knowledge, ecological culture.

For citation: Guseynova N.O., Soltanmuradova Z.I., Magomedova M.Z. Specific features of teaching the
concept of sustainable development in educational establishments of Untsukulsky district. South of Rus-
sia: ecology, development. 2018, vol. 13, no. 3, pp. 120-133. (In Russian) DOI: 10.18470/1992-1098-
2018-3-120-133

Iloceamaemen namamu nawezo Yuumensn u Hacmasnuxa
Taitupoeza Mazomedosuua Aooypaxmanosa

BBEJIEHUE

Cpennee oOpa3oBaHHE TODKHO OBITH
HamnpaBJeHO Ha BOCIHUTaHHUE IOJPACTAIOLIETO
MOKOJICHHS, O00JaJaronero yHHUBEPCATbHBIMU
3HAHWSIMHU, YMCHUSMH, OIIBITOM, U CIIOCOOHOTO
K (OPMHPOBAHUIO YCTOHYHMBOTO Pa3BUTHUS CO-
uyMma.

dopMupoBaHUE SKOJIOTHUYECKOH KOM-
MOHEHTHI 00Pa30BaHUS B IIKOJIBLHOM O0YYECHUH,
M0 MHEHUIO YYEHBIX U IeIaroroB, MPOUCXOIUT,
BO-TIEPBBIX, IIPH OKOJOTU3AIMH Pa3THIHBIX
YUeOHBIX JUCHUIUIAH (OMOJIOTHH, XUMHH, T€0-
rpaduu, QU3MKH), BO-BTOPBIX, NMPH BBEIECHUH

OTHENbHOW AMcCHUIUIMHBL SKooruu [1-3]. U
OTJAETBHBIM TIPEIMET D3KOJIOTUU, W Pa3zelibl
pa3IMYHBIX TMPEJAMETOB BKIKOYAIOT 0a30BbIC
3HaHUS OCHOB OONICH DKOJOTHH, (HOPMHUPYIOT
AKOJIOTUYECKHUE TMPUHIUIBI MBIILIEHUs, 0000-
IICHUS TOJIYYEHHBIX B IIKOJIe 3HaHUH. CTOpOH-
HUKHA OOOWX HANpaBICHUH NPHUBOIAT pa3iiny-
HBIC JIOBOJIBI B MOJIb3Y TOT'O MJIM HHOTO Harpag-
neHust. Ho Hammm MHOTOJIETHHE SMITMPUYECKHUE
HCCIICJIOBaHUS JIEMOHCTPUPYIOT BEPHOCTH BTO-
pOTO HaIpaBJICHUS, KOTJa 3KOJOTHIO HAJ0 BBO-
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B Pecniyonuke [larecran B 2013 rony
npusiT 3akoH PJ[ «O06 skomormueckom obpa-
30BaHMH, IPOCBEIICHNH U (POPMHUPOBAHUHU KO-
JIOTHYIECKOH KyIbTYpHl HaceneHus PeciryOnnkn
Harectan» [8]. B moaroroBke maHHoro 3akoHa
y4acTBOBaJl AUpeKTOp MHCTUTYTa 5KOJIOTMU U
yCTOH4MBOTO JlarecTaHCcKOro rocyJapcTBEHHO-
ro yHuBepcuteTa npodeccop laitmpder Maro-
MenoBUY AOypaxMaHOB. DTOT 3aKOH yCTaHAB-
JIMBaeT MPaBOBbIE, OPraHU3alMOHHbIE U YKOHO-
MUYECKHE OCHOBBI BHEAPEHHS IKOJIOTHYECKOTO
BOCIIMTaHUS, TPOCBEUICHHUA, OOpa3oBaHUs B
pecriyOnuke.  IlpuMeHeHHME — HKOJIOTHYECKOI
KOMIIOHEHTHI B 00pa30BaTEIbHOM TPOLIECCEe Ha
MOCTOSIHHOM OCHOBE BO3MOKHO IPU COOTBET-
CTByMOIIEH MPO(EeCCHOHAIBHON TMOJTrOTOBKE
y4yuTenen.

Hns dopMupoBaHUs TIO3HABATEIBHOM
JESTEIbHOCTH y4allliXcsl, HaIpUMep, OCBOCHUS
pa3IMYHBIX METOJOB IIO3HaHUA, HeoOxoauma
Hay4YHO-HMCCIIe10BaTeIbCKast JeSITeNbHOCTB,
OCHOBaHHasg Ha J1a0OPaTOPHO-TIPAKTHYECKUX
3aHATHUSAX.

Uccnenosarenbckas OesTENbHOCTh SIB-
JSIeTCsl YHMBEPCAIbHOW OCHOBOW (hOopMHpOBa-
HUS TI03HABATEIILHOW aKTUBHOCTH [9].

Axanemuk H.C. KacuMoB B cBOHMX HC-
cnenoBanusax ormerun [10; 11], uro pesynbra-

bnazodapHocmb: ABTOPbI MpU3HATEMbHBLI  CBOEMY
HactasHuky 1 Yuutento 4.6.H., npodeccopy lManmpbery
MaromezoBuyy A6aypaxmaHoBy 3a OpraHu3auuo W
hOPMYNMPOBKY KOHLLENLMM UCCIEA0BAHMS.

TaMU DJKOJIOTH3allMM 00pa3oBaHUsA B Hallel
CTpaHe SBIISIOTCS: CMATYCHUE TMPOSBICHUS
JKoJoruueckoro kpusuca B Poccuu, passutue
9KOJIOTHYECKON  MHPPACTPYKTYPHI, JOCTYII-
HOCTh 9KOJIOTHYECKOW MH(OpMaIuM, YBEIHIH-
BaIOIIUNCA POCT SKOJOTHYECKOW KYJIBTYphI
HAaCeJICHHsI, CO3/IaHUE JKOJIIOTMUECKHUX Hempa-
BUTEJbCTBEHHBIX OpraHU3aldi Kak OJHOTO U3
3JIEMEHTOB TPaXKIAHCKOTO 00IIIecTBa.

Dkosoruyeckoe oOpazoBaHue 00jana-
€T YHHUKAQJIBbHOW CHOCOOHOCTBIO HMHTETPUPO-
BaThCSl C JAPYTUMH JUCHIUTUTMHAMH, OCOOCHHO
€CTEeCTBEHHO-HAYYHOTO HAIPABJICHUS, TOATOMY
SIBIISIETCSI 3HAYMMBIM U aKTyallbHbIM B COBpe-
MEHHOM o0yueHuH [5].

Jis  hopMHUpOBaHHS 3KOJIOTHYECKOTO
MBIIIJICHUSI B IIKOJIE HY)KHO BECTH BHEIIKOIb-
HBIC BHUJBI JCSITEIBHOCTH, HAIPUMED, SKOJIOTH-
YecKue KOH(EpPEHINMH, KPYTJble CTOJEI, CyO-
OOTHUKH, (ecTUBaIM, akiuuu, Kak «JleHb
nruiy, «Yac 3emnmy, «Jlens Boas». s gop-
MHUPOBaHUS COBPEMEHHOTO  3KOJOTHYECKOTO
00pa3zoBaHus, OCHOBaHHOTO Ha WHHOBAIMOH-
HBIX pa3paboTKax, HY>KHO MCCIIEZOBaTh, ampo-
O6upoBaTh U 0000IIATE OIBIT PAOOTHI JYUIINX
00pa30BaTeNbHBIX YUPEKICHUH.
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BbIAEJIEHWE BUPYCA r'PUMNA A C ONEPEHNA BOAONABAIOLLUX
NTUU BO BPEMA OCEHHEW MUTPALIUK

2MapuHa A. l'ynsiesa*, 2Kupunn A. Wapwoe, 'MeaH A. Cobones,

3AnekcaHdp K. lOpnoe, ‘Anumypad A. adxues, °Hyxkadu U. Paba3saHoe,
fludus B. Llecmonanoea, 'AnekcaHop M. Llecmonanoe

'®edeparnbHbili uccredosamenbekull ueHmp pyHdameHmansHoU u
mpaHcasayuoHHoU meduuyuHbl, Hosocubupck, Poccusi, mgulyaeva@gmail.com
2Hosocubupckuti 20cydapcmeerHbili yHugepcumem, Hosocubupck, Poccust
SWHcmumym cucmemamuku u skonoauu xusomHbix CO PAH, Hosocubupck, Poccus
4[lacecmaHckuli 20cydapcmeenHbili yHugepcumem, Maxaukana, Poccus
SMpukacnutickuli uHcmumym 6uono2u4eckux pecypcos

[HL| PAH, Maxaykana, Poccus

Pestome. Lenbto HacTosLLeln paboTbl ABUNOCH UCCNeLoBaHUe Lmpkynsaumuv supyca rpunna ntuy (BIM) B
nonynauMaX AUKWX NTUL 1 U3yyeHre copbuum BUpYyca rpunna Ha nepbsax y AUKMX BOAOMMABAIOLMX NTUL,
THe3OsALIMXCS Ha BOAOEMaxX BO BPeMsi OCEHHel MaccoBoi murpauun. Mamepuan u memodsi. Coop 06-
pasLoB NPOBOAMICA Ha TeppuTopun HoBocubupckon obnactu Ha o3epe YaHbl B Nepuoa C aBrycta no
ceHTabpb 2014-2016 rr. Bruonornyeckme obpasusl Obin cobpanbl 0T 188 OukMX BogONMaBAOWMX NTUL
pasnuuHbIX BMAOB. BbiaeneHne n3onsaTos Bupyca rpunna A u3 KnoakanbHbIX Ma3koB U MaskoB, COBpaH-
HbIX C NEepbLEB, NPOBOAUIM B CUCTEME Pa3BMBAIOWMXCS KYpUHBLIX aMBpuoHax (PK3J) nytem npoeepeHus
TpeX NnocnefoBaTesNbHbIX MacCaxem, COrnacHo PEKOMEHAOBaHHOW MeToauke. BbigeneHHble BUpYChl Te-
ctupoBanu metogamm PFA-PTTA co cneuudmyeckumy coisopoTtkamu, MNLP aHanus nposoaumm ¢ cybtu-
NUpyloLWUMK npaimepamn. [eHOMbI BbIAENEHHbIX BUPYCOB CEKBEHUPOBANW N5 NPOBELAEHUs (unoreHe-
TMYECKOrO0 aHann3a. Pesynbmamsbi u o6cyxdeHue. B pesynbtate MOHUTOpUHra Oblnn cobpaHbl Kio-
akanbHble Ma3ku 1 Masku ¢ nepbeB y 188 ocobeit, oTHocAWwmXEs k 13 Buaam cemeicte Anseriformes u
Charadriiformes, npeacTaBUTENM KOTOPbIX SBMSIOTCS OCHOBHBIM MPUPOAHBLIM pesepsyapom BITI, us co-
OpaHHbIx Npob ObIo BblaeneHo 15 HOBLIX BMPYCOB rpunna nTul. M3 maskos, B3SAThIX C NepbeB, ObINO
BblOEMNEHO YeTbIpe 13onsTa, Takum 06pa3om, KonnmyecTeo BeigeneHuin BIT1 ¢ nepbes bbino 6onee yem B
2 pasa HUXe, N0 CPaBHEHMIO C BbIAENEHNEM BUPYCa W3 KNOaKanbHbIX MaskoB. 3akmroyeHue. Takum 0b-
pa3oM, MOXHO MPeAmnonoXnTb, YTO NEPEHOC BUPYyCa rpunna NTuLamn NocpescTBOM ONepeHus BO Bpems
MUIPaLMOHHBIX NPOLECCOB HEAOCTATOYHO YYMUTLIBAETCA MPU M3Y4YEHWUM PacnpOCTpaHeHUst AaHHOro naTo-
reHa. BoamoxHocTb pacnpoctpaHeHus BIT1, 0co6eHHO BbICOKO-NATOreHHbIX, MyTeM aacopbummn Ha nepbsx
MOXET MrpaThb BaXHYH POrb B MOHUMAHWUW SKONOMAWN UCCRIeayeMoro Bupyca.

KnioueBble crnoBa: onepeHue nTuL, BUPYC rpunna NTuL, 3KONors NTu, nyTy nepeaadn BUpYCcoB.

®opmar uutmposanus: ynaesa M.A., Wapwos K.A., Cobones W.A., lOpnos AK., lagxves A.A., Paba-
3aHoB H.U., lWecTonanosa J1.B., ectonanos A.M. Bbigenexve Bupyca rpunna A ¢ onepeHust sogonna-
BalOLLMX MTUL, BO BpeMsi 0CeHHel murpaumm // HOr Poccun: akonorus, passutme. 2018. T.13, N3. C.134-
141. DOI: 10.18470/1992-1098-2018-3-134-141
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THE ISOLATION OF INFLUENZA A VIRUS FROM PLUMAGE
OF WATERFOWL DURING AUTUMN MIGRATION
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Abstract. Aim. In the present work we investigated the circulation of AlV in wild bird populations and stud-
ied the sorption of the influenza virus in the feathers of wild waterfowl nesting on reservoirs during the au-
tumn mass migration. Material and methods. Sampling was carried out on the territory of the Novosibirsk
region on Lake Chany during the period from August to September 2014-2016. Biological samples were
collected from 188 wild waterfowl of various species. AlV isolation from cloacal swabs and swabs collected
from feathers was carried out in the developing chick embryo system (RCC) as previously recommended.
The isolated viruses were tested by HA/HI with specific sera, PCR analysis was carried out with subtyping
primers. The genomes of the isolated viruses were sequenced for phylogenetic analysis. Results and
discussion. As a result of monitoring, cloacal and feather swabs were collected from 188 individuals be-
longing to 13 species of the Anseriformes and Charadriiformes, whose representatives are the main natu-
ral reservoir of AlV. Fifteen new Al viruses were isolated from the collected samples. Four of them were
isolated from plumage samples and the rate was more than 2 times lower, compared with virus isolation
from cloacal swabs. Main conclusions. Thus, it can be assumed that avian influenza virus transmission
by plumage during migration is not sufficiently taken into account. The key role in AIV ecology may play
the virus spreading by its adsorption on bird feathers.

Keywords: plumage, avian influenza virus, bird ecology, ways of virus transmission.

For citation: Gulyaeva M.A., Sharshov K.A., Sobolev I.A., Yurlov A.K., Gadzhiev A.A., Rabazanov N.I.,
Shestopalova L.V., Shestopalov A.M. The isolation of influenza A virus from plumage of waterfowl during
autumn migration. South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 134-141. (In Russian)
DOI: 10.18470/1992-1098-2018-3-134-141

BBEJEHHUE

Jykue BoJOMIJIaBArOIIME MTHIIBI, OTHO-
csAMecs K otpsiuam Anseriformes (TycH, YTKH)
u Charadriiformes (KynuKy, 4aiiKu), MO MpaBy
CUMTAIOTCSl €CTECTBEHHBIMH pe3epByapamMH BH-
pycoB rpumma A #, Kak OBIJIO ITOKa3aHO paHee,
CIIOCOOHBI UTPATh BaKHYIO POJIb B AIHIEMHUO-
JIOTUM HU3KO-MIATOT€HHBIX BHUPYCOB TIpUIa
ntun (BITI) [1]. Jukue ntuisl Bo BpeMms ce-
30HHOW MHIpaldd MOTYT OBITb BOBJIEYEHBI B
rnobanbpHoe pacnpoctpaHenue BI'TL, mpu 3Tom
BBICOKHE KOHIICHTpAIIMH JIaHHOTO BHPYCa BBI-
BOJISITCSA W3 OpraHn3Ma MHQOUIIMPOBAHHBIX ITHI]
B (hexamusx. OCHOBHBIMH  KJIETKaMH-
MUIICHSMH B OpPraHU3ME MTHII, MTOPaKaCMbIMH

BHUPYCaMH TPUIIA, CUATAIOTCS SIHTEITHOIMTEHI,
BBICTIJIAIOIINE THUIIEBAPUTEIbHBIA TpakT. Ya-
CTO JKCIIPECCHsI BUPYCHOT'O AHTUTEHA OTPaHH-
YUBAETCS MPUCYTCTBUEM B AMHUTEIHAIBHON BbI-
CTHJIKE TOHKOTO KHIIIEYHUKA U B cyMKe Dabdpu-
nuyca [2]. 3arps3HeHue OOIIMX BOJHBIX MECT
0o0UTaHMN HKCKPEMEHTaMH MOKET MPUBECTU K
kocBeHHOH mepenade BI'TI mocpenctBom e-
KaJIbHO-OpaJIbHOTO TyTH [3], TpuU KOTOpOM,
NTHULBI 3apakaloT APYr Opyra, TECHO KOHTaK-
THPYS BO BpEMs THE3J0BaHUs, KOPMICHHS H
JIMHBKH.

IIpoBenenHble  paHee  dKCIIEPUMEH-
TaJbHBIE UCCIICIOBAHMUS MTOKA3AJIM, YTO BAKHYHO
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(Anas acuta) ObUIM BBIICTICHBI BUPYCHI CyOTHITA
H4N6, kak u3 KJIOakaJbHOrO Ma3Ka, TaK U C
Ma3zKa, B3ATOTO C OTIEPECHHUS.

CormacHo CpaBHUTEIBHOMY (hHIIOTEHE-
TUYECKOMY  aHaJIW3y TE€HOMOB  IIITaMMOB
A/teal/Chany Lake/104 cloaca/2012 u
A/teal/Chany Lake/104 feather/2012, a Takxke
[0 pe3yibTaTaM aHallM3a MONAapHBIX BbIPABHU-
BaHUIl HYKJICOTUAHBIX U aMHUHOKHUCIOTHBIX I10-
CIIEZIOBATENBHOCTEH  OBUTO  TOKa3aHO, YTO
LITaMMbl MJIEHTHUYHBI 110 BCEM CErMEHTaM re-
Homa (PB2, PB1, PA, HA, NP, NA, NS) 3a uc-
KITIOYCHHUEM CETMEHTa, KOJHUPYoIero Oernok
MP. Ilo reny MP mTaMM, U30IUpOBaHHBIN U3
poOBbl, B3STOH C MEepPbEeB NTHULIBI OTIUYAETCS OT
[ITaMMa, BBIJICTICHHOTO U3 KJI0aKaJbHOrO Ma3Ka
BCETo OJHOM HykieoTumaHou 3amenoit T210C,
SBJISIFOIIENCST CMHHOHMMMYHOM. Mcxons u3 toro,
YTO TIOJHBIE TEHOMBI pacCMAaTPUBACMBIX IITAM-
MOB OTJIMYAIOTCS OJJTHOHYKIJICOTHIHON 3aMEHOMH,
HE MPHUBOJALIEH K H3MEHEHHIO IEePBUYHOM
CTPYKTYpHBI Oenlka, MOXKHO 3aKJIIOYUTh, YTO UC-
CIIEZIOBaHHBIE IITAMMBI MPEACTABIIOT COOOH
OJIMH BapuaHT BUpYCa IPUIIIIA.

OneHuBas TOJMYYEHHbIE PeE3yJIbTAThI,
MOKHO TIPEATNOJIOKUTh, YTO TEPEHOC BHpyca

IpUNna MepejeTHbIMU NTULAMHU MOCPEICTBOM
ONEpPEHHs BO BpeMsI MUTPAIIMOHHBIX MPOLIECCOB
c1ab0 y4YUTHIBAETCS MpPH HU3yUYEHUH PAaCIpo-
CTpaHeHMsl JaHHOTO IaToreHa. Bo3MOXHOCTbH
pacnpoctpanennss BI'TI, ocoOGeHHO BBICOKO-
MATOTeHHBIX, IMyTeM aICOPOIMH Ha MEePhSX MO-
XKET UI'paTh BaXKHYIO POJIb B IOHUMAaHUH 3KOJIO-
MM UCCIIEyeMOro Bupyca. XOTs CleayeT OT-
METUTb, YTO MPOLEHT BBIACICHUS BHUpYcCa
Ipulna ¢ ONEepeHUs NTHUL] HUXKE, YeM M3 KIIO-
aKaJbHBIX Ma3KoB. Tak, B HalleM HCCleaoBa-
HUU TPOLEHT BBIICICHUS U3 KJIOAKaJIbHbIX
Ma3KkoB coctaBui 5,85%, Torma kak c mepneB
TOJIbKO 2,12 % OT 00IIero KoJu4ecTBa coopaH-
HOT'0 MaTepuana.

Panee ObUTO TOKa3aHO, YTO BHPYCHI
rpunma, HaxXoJsACh B BOJHOM cpefie, MOT'YT Cop-
OMpOoBaTbCS HE TOJNBKO Ha MEPhs MTHII, HO U Ha
MeX MIIEKOMHTAIONINX, OOMTAIOUIMX B BOOE-
Max (BOJHAs IOJICBKA, HOPKA, OHAATpa U Ipy-
rue) [11], mpu >TOM yBenWUYWBas OMACHOCTh
3apakeHUs] HOBBIX XO03i€B. DTO CO3[aeT YHH-
KaJbHYIO CHUTyalMIO ISl OSBOJIIOLIMU BHUpyca
rpunmna NOTUL Y JUKUX MIIEKOIUTAIOIUX H
paciupeHus Kpyra Xo3seB JaHHOTO MaTOreHa.

3AKIIOYEHUE

Takum oO0pa3om, MpU U3yYEHUH pac-
MPOCTPaHEHHS BUpYycCa TPUIIA MTHIAMH HE0O-
XOJIMO YUYHUTBHIBaTh HE TOJBKO KJIACCHYECKOE
HOCHUTENIbCTBO BHUpPYCa AUKUMH TE€pPEICTHBIMHU
NTUI[AMHU, HO W HAIM4YWe, a TaKKe KOHIICHTpa-
IO JAHHOTO MAaTOT€HHA B BOJIOEMAaX, KOTOPHIE
BXOJIAT B apeal oOuTanus JaHHbIX BUa0B. BITI,
BBIICISISICH € (DeKabHBIMU MaccaMH NTHI[ |
azicopOupysICh Ha MEPhIX, BO BPEMs UX THE3/0-
BaHHUS PSJIOM C BOJIOEMaMH, CIIOCOOHBI pacIpo-
CTPaHSATHCS Ha JaJIbHUE PACCTOSHUS MPHU JaIb-

BbnazodapHocmb PaboTa BbINofHEHa Npy Nofaepkke
npoekta POOU Ne 18-54-70006.

Hellllell MUrpanuy ecTeCTBEHHbIX Xo03seB. Cy-
LIECTBYET BEPOATHOCTh HMHAKTHUBALUU BUpYCa
TpUIIa, COPOMPOBAHHOTO HA NMEPHEBOM MOKPHI-
TUU NTHULBI BO BpEMsI 110JI€Ta, B TO BpeMs Kak B
KUIIEYHUKE MTUIBI BHPYC, HA00OPOT, MPOIOI-
J)KaeT pa3MHOXKaTbCsl. B cBsI3M ¢ 3TUM, ponb
IIEPEHOCA BUPYCa HA OINEPEHUH ITHILI, BO3MOXK-
HO, Urpaet 6oiee BaXKHYIO POJIb B pacHpoCTpa-
HEHUU 3TOr0 NMaTOreHa Ha HeOOIbIINE PaccTos-
HUS U CO3/laHUM JIOKQJIBHOI'O O4ara TOrO WM
MHOTO cyOTHIIa BUpYyca IPUIIIA.
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RFBR according to the research project Ne 18-54-
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REFERENCES

1. Verhagen J.H., Hofle U., Van Amerongen G., van
de Bildt M., Majoor F., Fouchier R.A., Kuiken T. Long-
Term Effect of Serial Infections with H13 and H16 Low-
Pathogenic Avian Influenza Viruses in Black-Headed
Gulls. J Virol, 2015, vol. 89, iss. 22, pp. 11507-11522.
Published online 2015 Sep 2. doi: 10.1128/JVI.01765-
15

2. Héfle U., Van de Bildt M.W., Leijten L.M., Van
Amerongen G., Verhagen J.H., Fouchier RA,
Osterhaus A.D., Kuiken T. Tissue tropism and

pathology of natural influenza virus infection in black-
headed gulls (Chroicocephalus ridibundus). Avian
Pathol, 2012, vol. 41, iss. 6, pp. 547-553. doi:
10.1080/03079457.2012.744447

3. Lickfett T.M., Clark E., Gehring T.M., Aim E.W.
Detection of Influenza A viruses at migratory bird
stopover sites in Michigan, USA. Infect Ecol Epidemiol,
2018, wvol. 8, iss. 1, pp. 1474-1479. doi
10.1080/20008686.2018.1474709. eCollection 2018.

139



oI POCCUK: 3KONOrua, PASBBUTUE Tom 13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018

KPATKUE COOBLLEHUA
BRIEF REPORTS

4. Delogu M., De Marco M.A., Di Trani L., Raffini E.,
Cotti C., Puzelli S., Ostanello F., Webster R.G.,
Cassone A., Donatelli I. Can Preening Contribute to
Influenza A Virus Infection in Wild Waterbirds? PLoS
ONE, 2010, wvol. 5, iss. 6. e11315. Doi
10.1371/journal.pone.0011315

5. Lebarbenchon C., Poulson R., Shannon K., Slagter
J., Slusher M.J., Wilcox B.R., Berdeen J., Knutsen
G.A.,, Cardona C.J. Stallknecht D.E. Isolation of
influenza A viruses from wild ducks and feathers in
Minnesota (2010-2011). Avian Dis, 2013, vol. 57, iss. 3,
pp. 677-680. DOI: 10.1637/10455-112512-ResNote. 1

6. The National Training Course on Animal Influenza
Diagnosis and Surveillance (2001) Harbin, China (May
20-26, 2001). Harbin. 79 p.

7. WHO Manual on animal influenza diagnosis and
surveillance. Geneva, Switzerland: World Health
Organization (WHO). 2002, 105 p.

8. Saitou N. Maximum likelihood methods. Methods
Enzymol. 1990, vol 183, pp. 584-598.

CBELEHWA OB ABTOPAX
MpuHaanexHOCTL K opraHu3aumm

Mapuna A. lynseBa* - acnupaHT ®egepanbHoro
MCcnenoBaTensCckoro LeHTpa (PyHAAMeHTanbHOW 1
TpaHCNAUMOHHON MeauumHbl, 630117, r. HoBocubupck,
yn. TumakoBa 2; cT. npenogaeatent kadeapb! ¢uano-
norum HoBOCHBMPCKOro roCyapCTBEHHOIO YHUBEPCH-
TeTa, 630090, r. HoBocubupck, yn. Muporosa 2. Ten.
+79529136513. e-mail: mgulyaeva@gmail.com
Kupunn A. WapwoB - k.6.H.,, c.H.c ®egepanbHoro
UCCreaoBaTeNbCckoro LeHTpa  (hyHAAMEHTanbHOU K
TPaHCIALUMOHHOM MeauumHbl, r. HoBocubupck, Poccus.
MBaH A. CoboneB — k.0.H, H.c. PeaepanbHOro uccne-
[0BaTeNbCKOro LieHTpa (hyHAaMeHTanbHo! 1 TpaHcns-
UMOHHOM  MeguuuHbl, T.  HoBocubupck, e-mail:
i_sobolev@ngs.ru

Anekcangp K. FOpnoB - k.6.H., UHCTUTYT cuctematu-
kn n akonorum CO PAH, r. Hoocubupck, Poccus, e-
mail: ya04@ngs.ru

Anumypap A. TapxueB — K.6.H., JOUEHT kacdeapbl
9KONIOMW, AVPEKTOP VHCTUTYTa 3KONOMM 1 YCTOMYMBO-
ro passutis [larecTaHCKOro roCydapCTBEHHOrO YHu-
BepcuTeTa, r. Maxaukana, Poccus.

Hyxkagu U. PabasaHoB — 1oKTOp GMONOrMyeckux Hayk,
n.0. aupektopa MMBP [HL| PAH; 3aB. kacegpoit ux-
ThonorMn Guonoryeckoro akynsTeta, [arectaHckuil
rocy4apCTBEHHbIN YHMBEpCUTET, . Maxaukana, Poccus.

Nupus B. WecTtonanosa - 4.6.H., npoceccop HoBo-
cMBMPCKOro roCYAapCTBEHHOMO YHUBEpCUTETA, T. Ho-
Bocubupck, Poceus.

Anekcangp M. LectonanoB - f.6.H., npodeccop,
BPUO [upektopa ®egeparnbHoro uccnesoBatenbeko-
ro LeHTpa (yHoamMmeHTanbHON U TPAHCMSLMOHHON Me-
avuuHbl, . Hoocubupck,  Poccusi,  e-mail:
shestopalov2@ngs.ru

9. Veen J,, Yurlov AK., Delany S.N., Mihantiev A.l,
Selivanova M.A. An atlas of movements of Southwest
Siberian waterbirds. Wageningen, the Netherlands:
Wetlands International. 2005. 60 p.

10. De Marco M.A., Delogu M., Sivay M., Sharshov K.,
Yurlov A., Cotti C., Shestopalov A. Virological
evaluation of avian influenza virus persistence in
natural and anthropic ecosystems of Western Siberia
(Novosibirsk Region, summer 2012). PLoS ONE, 2014,
vol. 9, iss. 6. €100859. doi:
10.1371/journal.pone.0100859

11. Gulyaeva M., Sharshov K., Suzuki M., Sobolev 1.,
Sakoda Y., Alekseev A., Sivay M., Shestopalova L.,
Shchelkanov M.,  Shestopalov ~ A.  Genetic
characterization of an H2N2 influenza virus isolated
from a muskrat in Western Siberia. J Vet Med Sci,
2017, wvol. 79, iss. 8, pp. 1461-1465. doi
10.1292/jvms.17-0048

AUTHORS INFORMATION
Affiliation

Marina A. Gulyaeva® - Postgraduated student,
researcher, Novosibirsk State  University; 630090,
Pirogova str, 2, Novosibirsk, Russia; The Federal
Research Center of Fundamental and Translational
Medicine; 630117, Timakova str., 2, Novosibirsk, Russia,
Phone: +7 (383) 335-9405; Fax: +7 (383) 333-6456; e-
mail: mgulyaeva@gmail.com

Kirill A. Sharshov — Ph.D., Senior Researcher of The
Federal Research Center of Fundamental and
Translational Medicine, Novosibirsk, Russia.

Ivan A. Sobolev - Ph.D., The Federal Research Center of
Fundamental and Translational Medicine, Novosibirsk,
Russia, e-mail: i_sobolev@ngs.ru

Alexander K. Yurlov — Ph.D., Institute of Systematics and
Ecology of SB RAS, Novosibirsk, Russia, e-mail:
ya04d@ngs.ru

Alimurad A. Gadzhiev — Ph.D., Associate Professor of
the department of ecology of the Dagestan State Universi-
ty, Makhachkala, Russia.

Nukhkadi I. Rabazanov - Doctor of Biological Sciences,
acting director of the Caspian Institute of Biological Re-
sources of Dagestan Scientific Center, RAS; lead of the
sub-department of Ichthyology, Faculty of Biology, Dage-
stan State University, Makhachkala, Russia.

Lidia V. Shestopalova — Dr., Professor of Novosibirsk
State University, Novosibirsk, Russia.

Alexander M. Shestopalov - Dr., Professor, Acting
director of The Federal Research Center of Fundamental
and Translational Medicine, Novosibirsk, Russia, e-mail:
shestopalov2@ngs.ru

140



oI POCCUK: 3KONOrua, PASBBUTUE Tom 13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018

KPATKUE COOBLLEHUA
BRIEF REPORTS

Kputepum aBTopcTBa
MapuHa A. Tynsiesa npoBoauna CBOAHLIA aHanu3 no-
NYYEHHBIX PE3yNbTaToB W MPELCTABMNEHHON B OTKPbI-
TOM [OCTyne nuTepaTtypbl M0 Teme WMCCreaoBaHus.
Kvpunn A. Wapwos cobupan matepuan oT ntuy, w
Bblgenan Bupycol. Wean A. Cobones nposogun
CUKBEHC W (DUINOTEHETUYECKUA aHammM3 M30MATOB.
Anekcangp K. HOpnoB onpegensn sugbl ntuy,. Anumy-
pag A. lampxves, Hyxkagn W. PabasaHos, Jlugus B.
Llectonanosa u Anekcangp M. Lectonanos koppek-
TMpOBanW pykomMuCb 4O Nojayn B pegakumio. Bee as-
TOPbI B PaBHOI CTEMEHM y4acTBOBanM B 310N pabore.
ABTOpbI B paBHbIX AONSX MMEIOT OTHOLLEHME K Hanuca-
HWIO PYKOMMCM 1 OOMHAKOBO HECYT OTBETCTBEHHOCTb 3a
nnaruar 1 camonnaruar.
KoHdnukT nutepecos
ABTOpbI 3asBNS0T 06 OTCYTCTBUM KOHC(NIMKTA UHTEpE-
COB.
Moctynuna B pepakuuto 02.06.2018
MpuHsaTa B nevatb 09.07.2018

Contribution

Marina A. Gulyaeva conducted a consolidated analysis of
collected data and previous research presented in the
literature. Kirill A. Sharshov collected row samples from
birds and isolated viruses. Ivan A. Sobolev conducted
sequence and phylogenetic analysis. Alexander K. Yurlov
specified bird’s species. Alimurad A. Gadzhiev, Nukhkadi
|. Rabazanov, Lidia V. Shestopalova and Alexander M.
Shestopalov corrected the manuscript prior to submission
to the editor. All authors have been equally involved in this
research. Authors are equally responsible for the manu-
script and for avoiding the plagiarism and self- plagiarism.

Conflict of interests
The authors declare no conflict of interests.

Received 02.06.2018
Accepted for publication 09.07.2018

141



oI POCCUK: 3KONOrua, PASBBUTUE Tom 13 N3 2018
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.13 no.3 2018

KPATKUE COOBLLEHUA
BRIEF REPORTS

Kpatkue coobweHus / Brief reports
OpuruHanbHas ctatbs / Original article
yOK 911.37

DOI: 10.18470/1992-1098-2018-3-142-149

PAJOCTPOUTEINBHBLIE PAHIU CENbCKUX MOCENEHUNA
CTEMHOW 30HbI EBPONMEUCKOU POCCUN

Baduwm [1. Mempuuwjes, MonuHa A. Kocbix*
WHemumym cmenu Ypanbckozo omdeneHus Poccutickol akademuu Hayk,
OpeHbype, Poccus, koloss68@mail.ru

Pestome. Lesb. CtenHas 30Ha — 9TO He TOMbKO YHUKArNbHOE NpUPOAHO-reorpacdmyeckoe obpasosaHue,
HO 1 B pamkax EBponeiickoit Poccim 0cobblit pervoH co cneundmnyecknmMi coLuanbHO-3KOHOMUYECKUMM
Jemorpaduyeckumn npoueccamn. B gaHHOM cTaTbe Mbl paccMaTpyBaeM BOMPOCHI IPagoCTPOUTENBHOIO
PaHXMPOBAHWS CENbCKUX MOCENEHWUA HA OCHOBE CPABHEHWSI AMHAMUKM YMCTIEHHOCTW MX HACENeHUs Kak
Hambonee yHWKanbHOro U3 BCeX CoLManbHO-3KOHOMMYECKNX nokasaTenen. Memods!. [Ins OUeHKM auHa-
MWK/ YMCNIEHHOCTM HACENeHMs Mbl UCMOMb30BanM PasHOCTb MOKa3aTENen YMCMEHHOCTN HaCeneHns 3a
natuneTHun nepuog ¢ 2012 r. no 2016 r. Mpu paHKUPOBaHUM HACENEHHbIX MYHKTOB NO TPEHAY AUHAMUKN
BblOENeHo 7 rpynn, pesynbTatbl Obinu kapTorpadMpoBaHbl 1 NpoaHanuanpoBaHbl. Pesynsmamsl. pa-
JOCTPOUTENBHOE PaHXMUPOBaHUE NO3BONMIO BbISBUTL Haubornee LenpeccuBHbIE PETMOHBI, TAFOTELME K
nepudepuitHbiM - TEPPUTOPUAM PETVUOHOB, CTHIKY TPaHWL, COCEAHMX CYDLEKTOB, a Takke 00pasyroLmx
«POHTVPY» BLOMb POCCUIACKO-KA3axCTAHCKOro mpurpaHnybs. Hanbonee nepcnekTuBHbIE paiioHbl pacno-
NOXeHbl Ha toro-3anage paccmarpusaemoro pervoHa (KpacHogapckuit, CTaBpononbCckuin kpas, tor Po-
CTOBCKOM 06nacTu), rae covetatoTcs 6raronpusitHble SKOHOMUYECKIE 1 NMPUPOAHO-KNMMATUYECKIUE YCIo-
Bus. Kpome TOro nepenekTyBHbIE CenbCkue NOCENEHNS TArOTEIT K aAMUHUCTPATUBHLIM LIEHTPaM perno-
HOB. BbIe00Obl. Ha 0CHOBE NPOBEAEHHOMO PaHXMPOBaHUS HaMW Oblnu BbISIBNIEHbI TEHAEHLNN CHUXEHUS
COLManbHO-3KOHOMUYECKMX MOKasaTenen C 3amaga Ha BOCTOK, HEraTMBHOMO BWSIHUS POCCUIACKO-
Ka3axCTaHCKOro NpurpaHuybs U nepucepuinHoCT TEPPUTOPUN, POCTa NEPCMEKTUB B CTOPOHY YepHomop-
CKOro nobepexbs, a TaKkKe «rPagoCTPOUTENBHON NMONAPU3aLMNY, BbIPAXALLENCs B CXaTUM PermoHarb-
HOrO rPaOCTPONTENBHOTO MPOCTPAHCTBA K YpOaHW3MPOBAHHbLIM LiEHTpaM.

KntoueBble cnoBa: rpagoCcTponNTENbHOE PaHXUPOBAHME, CEMNbCKME NOCENEHMs, CTENHas 30Ha EBponeit-
ckon Poccuu, oMHaMuka YUCNEeHHOCTU HaceneHusl.

®opmar yutuposaHus: Metpuwies B.IM., Kocbix M.A. [pagocTpouTensHble paHmt CEMbCKUX NOCENEHMI
cTenHow 3oHbI EBponeiickoit Poccun // KOr Poceuu: akonorus, passutue. 2018. T.13, N3. C.142-149. DOI:
10.18470/1992-1098-2018-3-142-149

URBAN DEVELOPMENT RANGES OF RURAL SETTLEMENTS
OF THE STEPPE ZONE OF EUROPEAN RUSSIA

Vadim P. Petrishchev, Polina A. Kosykh*
Institute of the Steppe of the Ural Branch of the Russian Academy of Sciences,
Orenburg, Russia, kolossb8@mail.ru

Abstract. Aim. The steppe zone is not only a unique natural and geographical formation, but also within
the framework of European Russia a special region with specific socio-economic and demographic pro-
cesses. In this article, we consider the issues of town-planning ranking of rural settlements on the basis of
comparing the dynamics of their population as the most unique of all socio-economic indicators. Methods.
To assess the dynamics of the population, we used the difference in population numbers over a five-year
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period from 2012 to 2016. When ranking settlements on the dynamics trend, 7 groups were identified, the
results were mapped and analyzed. Results. Town-planning ranking has made it possible to identify the
most depressive regions that gravitate toward the peripheral territories of the regions, join the borders of
neighboring entities, and also form a "frontier" along the Russian-Kazakh border. The most promising are-
as are located in the south-west of the region under consideration (Krasnodar, Stavropol Krai, south of the
Rostov region), where favorable economic and natural-climatic conditions are combined. In addition, prom-
ising rural settlements gravitate toward the administrative centers of the regions. Main conclusions.
Based on the ranking we have identified trends in the decline of socio-economic indicators from west to
east, the negative impact of the Russian-Kazakh border and the periphery of the territory, the growth of
prospects towards the Black Sea coast, as well as "urbanization polarization", expressed in the compres-
sion of the regional urban space to urbanized centers.

Keywords: urban planning ranking, rural settlements, the steppe zone of European Russia, population
dynamics.

For citation: Petrishchev V.P., Kosykh P.A. Urban development ranges of rural settlements of the steppe
zone of European Russia. South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 142-149. (In
Russian) DOI: 10.18470/1992-1098-2018-3-142-149

BBE/IEHHUE

I'pagocTpoutenbHoe  paHXKUpOBaHHE JIeHUH MOTYT OBITh BechbMa pa3nudHbMU. Of-

SIBJSIETCSl OJHMM W3 BaXKHBIX WHCTPYMEHTOB
TEPPUTOPHATBHOTO IUIAHUPOBAHMS, IT03BOJIS-
IOOIMM JaTh HaydyHOe OOOCHOBAaHHUE IEPCICK-
TUBHOCTU pa3BUTHS CEJIBCKUX IOCEICHUH U
BBISIBUTH OCOOCHHOCTH Da3BUTHS CHCTEMBI
CeNmbCKOro pacceneHus. Ilomxompl K Tpamo-
CTPOUTEIHHOMY PAaH)KUPOBAHUIO, KaK U BOOOIIE
KJIacCH(PHUKAIMK M THUIIOJOTUN CEIBCKUX TMOCe-

HAKO, UX MOXHO CBECTH K TpPE€M OCHOBHBIM
HanpaBleHusM: 1) GopMUpOBaHUE TEPPUTOPH-
ANBHBIX TPYIII CEIbCKHUX MOCEJICHUH Ha OCHOBE
COIMAJIEHO-3KOHOMUYECKUX ToKa3atenei [1-3];
2) oObeAMHEHUE CeNTLCKUX MOCENICHU Ha OCHO-
BE JIaHAIIA()THO-TOIIONIOTHYECKUX IIPH3HAKOB
[4-6]; 3) pa3paboTka KOMILIEKCHBIX WHAEKCOB,
YUUTBIBAIOIUX PA3JIMYHbIE [TOKa3aTenu [7-9].

MATEPHAJIBI U METO/JbI NHCCJIEJOBAHUSA

Ha ocHoBe npoBefeHHBIX pacyeToB IO
MPEIOKEHHBIM OIICHOYHBIM KPHUTEPHUSIM U TI0-
Ka3aTessiM MPENJIoKeHA THUIIOJNOTHS CETbCKUX
TEPPUTOPUI MO YPOBHIO U JUHAMUKE COIHATTb-
HO-3KOHOMHUYECKoro passutws. [lpemraraemas
TUTIOJIOTHSI ~ SIBIISIETCS  OJHOKPHUTEPUATBHON
JIByMepHOW. B kadecTBe €IMHOro KpuUTepus
BBICTYTIa€T arperupoBaHHBIN 110 MSATH HANpaB-
JICHUSIM OLIEHKH WHTETPANbHBINA TOKa3aTelb,
KOTOPBIIl pacCUUTHIBAETCS B JIBYX M3MEPEHUSX:
B CTaTHMKE W AuHaMuke. Pa3max 3HaueHUH HH-
TErpaJIbHOTO TOKa3arens 1o cyobekTam Poc-
cuiickoii @eneparu  cocTtaBisier 2,2 pasa
(23,68 emunui). MHTErpanbHBI TOKa3aTenb,
XapakTepHU3yIOIUNA AUHAMHUKY YPOBHS COIIH-
aTbHO-9)KOHOMHYECKOTO Pa3BUTHSl  CEIBCKUX
TeppUTOpHUiA, KonebneTcs mo cyobekram Poc-
cuiickoit @exepanuu B 2,6 paza. B tumonorun
cenbckux Teppuropuil Poccuiickoit @enepanun
BBIJICJICHBI JIBa TMOJIIOCHBIX KJlacTepa: OTHOCH-

TEJIFHO OJIaromnoiydHbsiec U Hanbonee mpodiieM-
HBIE.

g aHanu3a TMHAMHUKHU HACEJIEHUS MBI
MPOAHAIN3UPOBATIM YUCIEHHOCTh HACEICHUS
CENIbCKUX IOCEJIEHUN CTENMHOM 30HBI EBpomneit-
ckoit Poccum 3a marunetHuit nepuox (¢ 2012
no 2016 rr.). IlonyueHHsle naHHBIE C Oonee
9geM 6 ThICSY CEeNIbCKUX TOCEIICHUI MBI pa3ouiu
Ha 7 panroB. K 1 panry oTHecnu Haubosee Je-
MIPECCUBHBIE CEIbCKUE MOCETICHUSI C COKpalle-
HHEM YHCJICHHOCTH HaceleHHs Ooiiee 4eM B 2
pasa, k 7 paHry — HanboJiee TIepCIeKTHBHEIE, C
POCTOM YHCIIEHHOCTH HacelleHus1 Oojee yeM Ha
YETBEPTh.

B Hamem wuccnenoBaHHMM MbI TakKxke
YU CeNIbCKUE MOCENEHUs, TOe POCT YHUCIIEH-
HOCTH HACeJICHUs CBSI3aH HE ¢ OOBEKTHUBHBIMU
npuaIrHaMuA (MEXaHWYECKUH M €CTECTBEHHBIN
MIPUPOCT), & C UBMEHEHUSIMH B y4eTe CTaTHCTH-
YeCKHUX JTAaHHBIX B pe3yJbTaTe MyHHUIHUIAIbHBIX

pedopm.
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KanMpIkum cuTyamust OTHOCHUTEIBHO Ollaro-
MPUATHAS U3-32 BBICOKOTO €CTECTBEHHOTO MPH-
pocta, CraBponoibckoM, KpacHogapckoMm kpa-
AX, a TaKKe B MIPUTOPOTHBIX pailoHax BcexX 00-
JACTHBIX U KPAaeBBIX IIEHTPOB — U3-3a BEICOKOTO
MUTPAIMOHHOTO TIPUPOCTA.

Cucremarnzamnysi 1 aHAIN3 JTAHHBIX 110
IPaJIOCTPOUTENBEHBIM TEPCIIEKTHBAM CEIIECKUX
HaCeJIeHHBIX IYHKTOB CTEMHBIX PErHOHOB EB-
poretickoii Poccum moka3piBaeT OOINME TEH-
JCHIIUH, KOTOPBIE XapaKTepU3YIOT NaHHBIA Me-
raperuoH:

BnazodapHocmb: CraTbsi NOArOTOBNEHa Mpu Mop-
nepxke rpaHta PHO 17-17-01091 «Crpaterus npo-
CTPaHCTBEHHOrO Pas’BUTUS CTEMHbLIX U MOCTLEMNMHHBIX
pernoHoB EBponeiickoit Poccum Ha OCHOBE KapkacHOro
TEPPUTOPWANEHOTO NNAaHUPOBaHNS 1 PasBUTUS Henpe-
PbIBHbIX 9KOINOTMYECKUX CETEMY.

- oOmee CHIDKCHUE COIIMAJILHO-
SKOHOMHYECKHX IMOKa3aTelel ¢ 3amaja
Ha BOCTOK;

- HETaTHBHOE  BIISHHE  POCCHHICKO-
Ka3aXCTaHCKOTO TIPUTPaHUYbs, IIepe-
pacmpenieieHue  TPaJoCTPOUTEIBHBIX
nepcnektuB B ctopoHy  Cesepo-
KaBkasckoro permona u Yepromop-
CKOTO MoOepexbs;

- CXaThe pErHOHAIBHOTO TPaJOCTPOH-
TENFHOTO IPOCTPAHCTBA OT epudepun
K ypOaHU3UPOBAHHBIM IIEHTpaM («rpa-
JOCTPOUTENbHAS TIOJISPHU3ALISDY ).

Acknowledgment: The study was supported by the
grant of the Russian Science Foundation 17-17-01091
"The strategy of spatial development of steppe and
incult regions of European Russia on the basis of terri-
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WU3YYEHUE TEMMEPATYPHOIO PEXXUMA NMOBEPXHOCTU HOBOTPOULIKOIO
BOAOXPAHWUIULLA NO AAHHBIM AUCTAHUWOHHOIO 30HANPOBAHUA
¥ OLIEHKA ErO BNIUAHUA HA POCT U PA3BUTUE Pblb

'EgeeHull I'. Muweenos*, 'MeaH A. bakymeHko,
2Anamonui @. Leexyxes, 2Bnadumup A. [lozodaes
'Cegepo-Kaskasckuli hedepanbHblill yHUsepcumem,
Cmasponorb, Poccus, mishvelov@mail.ru

2QIBHY «Cesepo-Kaskasckuli ®HAL]»,

Muxatinosck, Poccus

Pestome. Lenb. MpoaHanuanpoBaTb W BbISBUTL OCOOEHHOCTM TEMMEPATYPHOrO PEXWUMa MOBEPXHOCTY
HoBOTpOMLKOro BOZOXpaHUIMLWA MO AaHHbIM AMCTAHLMOHHOTO 30HAWMPOBAHUS. YCTaHOBUTL BMMSHUE
TEMNepaTypHOro pexuMa noBepxXHOCTU HOBOTPOWLIKOrO BOAOXPAHUMULLA Ha 3KOSOTMYECKOEe COCTOSHUE
Bogoema. OnpeaenuTb NMOLaamn 30H NOBEPXHOCTM akBaTopuy HOBOTPOMLIKOrO BOAOXPaHUIWLLA C ONTK-
ManbHbIMK U HebnaronpuaTHLIMK ANs pbib TemnepaTypHbiMK ycrnoBusiMin. Memodbl. 3HaueHus Temne-
paTypbl 3eMHOW NOBEPXHOCT (akBaTopum) ObiMKM paccumTaHbl No obuienpuHaTon Metoauke. E€ cyTb 3a-
KNKYaeTCca B TOM, YTO PacYET TemnepaTypbl 3eMHON MOBEPXHOCTW NPOWU3BOAUTCS NOCNE paguoMeTpuye-
CKOW KanmOpOBKM CHUMKOB 1 KOMMEHCALMW BAIMSHWS ONTUYECKON NAOTHOCTM aTMOCepbl C Y4ETOM W3ny-
yaTernbHOM CNoCcOBHOCTU pPa3nnyHbIX 0OBEKTOB 3eMHOI NOBEPXHOCTU. PacyéThbl BbINOMHANMUCL OTAENbHO
ans 10 1 11 kaHanoB CHUMKOB CO cnyTHUKa Landsat 8, 3aTem ycpeaHanucs. Pesynbmamal. YCTaHOBIE-
Hbl KONMMYECTBEHHbIE XapaKTepPUCTUKA HEOAHOPOAHOCTW TeMMepaTypHbIX MOMen noBepxHocT HoBOTpo-
WLKOrO BOAOXpaHWUNUWLLA B NeTHWUA nepuog, obycnorneHHble cbpocamm nogorpeTbix Bog CTaBponomnbCKoi
P3C. BbisiBneHbl 0COBEHHOCTM NPOCTPAHCTBEHHON M3MEHUYMBOCTH TEMMNEPATYPHbIX NONEA NOBEPXHOCTH
HoBOTPOMLKOrO BOAOXpaHUNMLLA B NETHUI nepuog. MokasaHo, 4To UCnonb3oBaHue HOBOTPOMLKOrO BO-
JOXpaHWnnLLa B Ka4ecTBe BOAOEMA-0XMAaNTENs NOTEHUMANbHO CONPOBOXOAETCS pPa3BUTUEM NPOLECCOB
9BTPOMKALM M CO3LAHMEM PUCKOB AMNS XO3SMCTBEHHO-NUTHEBOIO, KYNbTYPHO-ObITOBOIO U Phl6OX03s5iit-
CTBEHHOMO UCMONb30BaHKS. B Tabnuue npuBeaeHbl AaHHbIE, KOTOPbIE AEMOHCTPUPYIOT TeMNepaTypHbIi
PEXMM MOBEPXHOCTW akeaTopuu HOBOTPOMLIKOrO BOAOXpaHunMLLa. Ha pucyHke nokasaHbl Temneparyp-
Hble MOMs NOBEPXHOCTU akBaTOpuM HOBOTPOMLIKOrO BOAOXpaHWUnULLa. 3akmroyeHue. [10 NonoBuHbI akea-
TOpUM HOBOTPOWLIKOrO BOAOXPaHMAMLLA B NETHUI NEPUOA, MOXET BbiTb OTHECEHO K 30HAaM ONTUManbHbIX
ANs MOMOAM Cydaka Temnepatyp. BbisiBneHbl nepuodpl, korga BOBOEM CTAHOBUTCS MPaKTUYECKU HENpu-
rogHbIM A1 pOCTa W Pas3BUTUS MOMOAMN OKCU(UBHBIX PbiB. YCTaHOBMIEHO CBEPXHOPMATUBHOE MpeBbILLe-
HWe NeTHei Temnepatypbl BoAbl B cooTBeTcTBUe ¢ CanluH 2.1.5.980-00.2.1.5. gocturaet 13-16% nno-
LLaamn BCEN akBaTopuu.

KntoueBble cnoBa: ontumanbHas, cybnetanbHas W netanbHas Temnepatypa, Monogb pbib, BoLoem-
oXraguTesb, KOCMOCHUMKM.

®opwmat uutuposanua: Muwsenos E.I'., bakymeHko W.A., Wesxyxes A.®., Morogaes B.A. N3yyeHne
TEMNepaTypHOro pexuma MoBepxXHOCTU HOBOTPOMULKOrO BOAOXPaHUMIWLA MO LaHHBIM AUCTaHLMOHHOTO
30HOMPOBAHMS 1 OLIEHKA ero BAMsIHUS Ha pocT 1 passuTue polb // HOr Poceuu: akonorus, passutue. 2018.
T.13, N3. C.150-158. DOI: 10.18470/1992-1098-2018-3-150-158
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STUDY OF THE TEMPERATURE CONDITION OF SURFACE WATERS OF
NOVOTROITSKY RESERVOIR BASED ON REMOTE SENSING DATA AND
EVALUATION OF ITS IMPACT ON FISH GROWTH AND DEVELOPMENT

Evgeniy G. Mishvelov*, 'lvan A. Bakumenko,

Anatoliy F. Shevkhuzhev, ?Vladimir A. Pogodaev

'North-Caucasian Federal University, Stavropol, Russia, mishvelov@mail.ru
2FSBSI North Caucasus Federal Scientific Agro-Engineering Center,
Mikhailovsk, Russia

Abstract. Aim. The aim of the study is to analyze and reveal the features of the temperature regime of the
Novotroitsky water reservoir surface based on remote sensing data; to determine the influence of the tem-
perature regime of the surface waters of Novotroitsky reservoir on the ecological state of the reservoir, as
well as to determine the areas of the surface water zones of the Novotroitsky reservoir with optimal and
unfavorable temperature conditions for fish. Methods. The temperature values of the earth's surface (wa-
ter area) were calculated according to the generally accepted methodology. Its essence lies in the fact that
the calculation of the earth's surface temperature is performed after radiometric calibration of the images
and compensation of the effect of the optical density of the atmosphere taking into account the emissivity
of various objects on the earth's surface. The calculations were performed separately for the 10 and 11
channels of images from the Landsat 8 satellite, and then averaged. Results. Were established the quan-
titative characteristics of the inhomogeneity of the temperature fields of the water surface of Novotroitsky
reservoir during the summer period due to discharges of the heated waters of the Stavropol GRES power
plant. The peculiarities of the spatial variability of the temperature fields of the Novotroitsky water reservoir
surface in summer season were revealed. It is shown that the use of the Novotroitsky water reservoir as a
reservoir-cooler is potentially accompanied by the development of eutrophication processes and creation
of risks for drinking purposes, as well as cultural, household and fishery use. The table shows the data
demonstrating the temperature condition of the Novotroitsky reservoir water surface. The figure shows the
temperature fields of the surface of the Novotroitsky water reservoir. Conclusions. In summer period, half
of the water area of the Novotroitsky water reservoir can be attributed to the zones of optimum tempera-
tures for the juvenile pikeperch. Were revealed the periods when the reservoir becomes practically unsuit-
able for growth and development of juveniles of oxyphilic fish. Excessive rise of water temperature in
summer was established in accordance with SanPiN (Sanitary Rules and Regulations) 2.1.5.980-00.2.1.5.
Such an increase in temperature is observed in 13-16% of the whole water area

Keywords: optimal, sublethal and lethal temperature, young fish, water-cooler, space images.

For citation: Mishvelov E.G., Bakumenko I.A., Shevkhuzhev A.F., Pogodaev V.A. Study of the tempera-
ture condition of surface waters of Novotroitsky reservoir based on remote sensing data and evaluation of
its impact on fish growth and development. South of Russia: ecology, development. 2018, vol. 13, no. 3,
pp. 150-158. (In Russian) DOI: 10.18470/1992-1098-2018-3-150-158

BBEJIEHUE

BogoeMmbr-oxnagureny SBISIOTCA  CY-
IIECTBEHHOW YaCThIO COBPEMEHHOW MHPOBOI
SHepreTukd. HOBOTpoHIIKOE BOJOXPaHUIIUIIE
Ha p. Eropusik, nocrpoennoe B 1953 r., cero-
IHST WCIIONB3YeTCS ISl OXJIAXICHUS SHEPro-
6mokoB CraBpononsckoit ['POC, mns ueneit
opolleHUs] U OOBOJAHEHUS 3aCYLUIMBBIX paio-
HOB CTaBpOMOJIBCKOTO Kpasi, PocToBCcKo# 00J1a-
ctu u Pecniy6nmku Kanmvbiknu, obecrieunBaer

nepeperyiupoBaHie KyO0aHCKO# BOABI, MO1aBa-
emoi n3 HeBuHHOMBICCKOTO KaHana B p. Erop-
JIBIK, Jajiee B BOJOXPaHUJIMINA HA p. MaHbIY.
Tonbko B CraBpononbsckoM kpae Hoorpoun-
KO€ BOJOXPAaHMUJIUIIE €MKOCThIO 132 MuH. M
obecnieunBaeT MUTHEeBOH BOmoi 300 ThIC. Yeno-
BEK, MO3BOJISIET OCYIIECTBIATH 3a00p BOJBI HA
opomrenre 100 Thic. Ta 1 0OBOJHEHUE IECTH
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cootBerctBue ¢ CanlluH 2.1.5.980-00.2.1.5.
nocturaet 13-16% muiomaau Bceit akBaTOPHU.
VYCTaHOBJICH BBICOKHH ypOBEHBL 00pat-
HOW 3aBHCHUMOCTH MEXIY ONTHMAIBGHBIMH IS
pOCTa pBIO TeMIIepaTypaMu U CBEPXHOPMATHB-
HBIM TIPEBBIIICHHEM TEMIIEPaTyphl BOJBI B CO-
otBercTBue ¢ CanllmH 2.1.5.980-00.2.1.5., ko-
s duueHT koppensauu cocraBui — 0,84,
BrisiBiIeHBI 0COOEHHOCTH JIETHETO Tpa-
IFICHTA TEMIIEPATypP BOIBI PA3IHIHBIX YIaCTKOB
MOBEPXHOCTU: ISl pAga JaT HEOIXHOPOITHOCTH
TEeMIepaTypHbIX IOJIEH aKkBAaTOPUM JOCTUTaja
10-12°C, Takue nepenanbl, CBI3aHHBIE C PEKU-
Mamu cOpoca momorpetsix Box I'POC, camxka-
IOT BO3MOXKHOCTH aJalTallMOHHOTO TMOTEHLua-
JIa He TOJIBKO CyJaKa, HO M BCEX THAPOOHOHTOB,
HETaTHBHO BIIMAIOT HA X POCT U pa3BUTHE.

BeinonHeHHOE TeMIepaTypHOe 30HH-
pOBaHHE MOBEPXHOCTHBIX CIOEB BOJHOIO 00B-
€KTa-OXJIAJANTENS TI03BOJISET HAa OCHOBE MC-
MONTB30BaHMA PAfa (PU3HONOrMYEcKHX MOKa3a-
Tened (cyOneranbHbIe, JeTalbHBIE W TeMIlepa-
TypBl ONTHMyMa POCTa) IMPOTHO3UPOBATH pac-
IpesieNieHne MOJIOAH PBIO Kak BCETO BOJIOEMA,
TaK M B 30HaX cOpoca MOMOTPETHIX BOJ C yde-
TOM CE30HHOCTUM TEXHOJIOIMYECKUX PEKUMOB
(GYHKINOHMPOBAHUS MPENPHUATHS SHEPTETHKH.
Marepuansl HCCIeAOBaHUH MOTYT OBITH HC-
MOJb30BaHbl INPH ONTUMM3ALUKN PHIOOXO3sIi-
CTBEHHOM M PEKpEeallMOHHOM IEATEIbHOCTU Ha
BOJIOEME, YTOUHEHHH PEXUMOB cOpoca MoJo-
TPEThIX BOA U BOAONOTPEONICHUS, KOPPEKTH-
POBKE Mep IO COXPAHEHUIO YKOCUCTEMBI peru-
OHAJIBHOTO 3aKa3HHKA.
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OBPA30BAHME A1 YCTOWYUBOI O PA3BWUTUSA CErOAHSA: MPOBJIEMHOE MOJE
Ans NPEOAONIEHNA TPYAHOCTEMW NEAQArOr4ECKOU ADANTALIUN
(HA MPUMEPE BbICLUEW LLUKOJbI)

"Onus M. Mpuwaesa*, 2MpuHa B. BazHep, '3uHauda H. Tkayeea,
'AnekcaHdp M. Jlyeoeckoti, 'lnamox H. Mopo

"Mockosckutli 20cydapcmeerHbili obracmHol yHusepcumem,
Mocksa, Poccus, j.m.g@mail.ru

2WHemumym usyyeHusi demcmea, ceMbU U 80CNUMaHUS
Poccutickoli akademuu obpasosaHus, Mocksa, Poccus

Pestome. Ljenbro gaHHOM paboThl BHICTYNAET CTPYKTYpu3aLmst NPpobnemMHbIX HanpaBneHnn negarormye-
CKOW afanTauum COAEPKaHUs KOHLEeNUMM YCTONYMBOrO PasBUTUS B MPaKTUKE POCCUACKOTO BbiCLUErO 06-
pa3oBaHus. B kayecTBe Mmemodoe 1CcCrnefoBaHNs UCMOMNb3yETCH aHanns, CuHTe3 u 0600LLeHNe HeKoTo-
PbIX aKTyasbHbIX, B TOM Y1CIE MHOCTPaHHbIX, TPYAOB B AaHHOM 0651acTH, a Takke pesynbTaTbl MHOTONET-
Hel NpocheccoHanbHOM Neaarornyeckon OeaTenbHOCT aBTOPOB (negarorudeckoe HabnwaeHue, aKc-
nepTHas OLEHKa, nefarornyeckas WHTepnpeTauus). Pesynbmamamu vccnefoBaHns BbICTynaeT onpe-
AeneHve npobremHoro nons Ans NpeofoneHns TPyAHOCTEN neaarornyeckon agantauyuy npyuHLMNoB o06-
pa30BaHUs ANs YCTOMYMBOrO Pa3BUTUS B NPAKTUKE POCCUIMCKON BbICLIEN LWKOMbI. Bbi80dbI nccnenoBaHus
BKIMKOYAOT CHOPMYNMPOBaHHbIE NPOBNEMEI NeAarornyeckon agantauu COAepKaHns n MeToaoB addek-
TMBHOMO 0Bpa3oBaHus Ans YCTOMYMBOTO Pa3BUTUS, Takue kak: 1) HeCOOTBETCTBME codepXaTesNbHbIX TEH-
AEeHUNi BbiCLero 06pa3oBaHNs COBOKYMHOCTM OOBEKTUBHBIX 3aMpoCoOB B OOLLECTBE M NOMMTUKE, KOTOpbIE
NpOTUBOpPEYaT YCTONYMBOMY Pa3BUTUIO B LieroM; 2) npobrema HefoCcTaTouHOro MeToguyeckoro obecne-
YeHns (POPMMUPOBAHNS KPUTUHECKOTO MbILLMEHNS 0DyyqatoLmMxcs B MpoLlecce 3konoruyeckoro obpasosa-
HWS, a TaKke negarornyeckas npobnema GopmmpoBaHns penekcMBHOIO OnbiTa CTyAEHTOB; 3) npobne-
Ma «OKarnbHOCTUY M «aapeCcHOCTUY COLepXaHWs 1 MeTofoB 06pa3oBaHWs 4N YCTOMYNBOTO PasBuTUS;
4) npobnema pasBuTUS MEXANCLMNAMHAPHOTO M TPAHCAMCLMNMHAPHOMO NOAX0A0B K 06pa3oBaHnio Ans
YCTOYMBOrO paseuTus; 5) npobnema negarormyeckorn agantauum akCUONMorMiecknx 0CHoBaHUin obpaso-
BaHWs ANS YCTONYMBOTO PasBUTUS.

KnioyeBble cnoBa: KOHLENUMs YCTOMYMBOTO pasBuTusi, obpasoBaHWe Ans YCTONYMBOrO pPa3BUTMS,
akonornyeckoe obpasoBaHuMe, 3KOMOrMYeckas KyrbTypa NMYHOCTM, Bbiclee obpasoBaHWe, 3KOMoro-
npoeccoHanbHas — KOMMETEHTHOCTb,  MPOECCHOHanbHas — KOMMETEHTHOCTb,  Nefarornyeckas
aganTauus.

®opmar uutupoBaHus: lpuwaesa O.M., Barnep W.B., Tkauea 3.H., Jlyrosckon A.M., Mopo [M.H.
O6pasoBaHue Ans YCTONYMBOTO Pa3BUTUS CEroaHs: NpobrnemHoe none Ans NpeofonieHust TPYAHOCTEN
neJarornyeckon agantauum (Ha npumepe Bbiclwen wkonbl) // KOr Poccum: skonorvs, passutue. 2018.
T.13, N3. C.159-166. DOI: 10.18470/1992-1098-2018-3-159-166

EDUCATION FOR SUSTAINABLE DEVELOPMENT TODAY: A PROBLEM AREA
FOR OVERCOMING DIFFICULTIES OF PEDAGOGICAL ADAPTATION
(ON THE EXAMPLE OF A HIGHER SCHOOL)

'Yulia M. Grishaeva®, Zlrina V. Wagner, 'Zinaida N. Tkacheva,
Alexander M. Lugovskoy, 'Platon N. Moro
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Abstract. Aim. The aim of this study is to structure the problem areas of pedagogical adaptation of the
content of the concept of sustainable development into the practice of Russian higher education. Meth-
ods. Analysis, synthesis and generalization of some relevant works, including foreign ones, in this field
were used as research methods, as well as the results of many years of professional pedagogical activity
of the authors (pedagogical observation, peer review, pedagogical interpretation). Results. The findings of
the research are the identification of the problem areas for overcoming the difficulties of pedagogical adap-
tation of the principles of education for sustainable development in the practice of the Russian higher
school. Conclusions. The findings of the study include the problems of pedagogical adaptation of content
and methods of effective education for sustainable development, such as: 1) the inconsistency of the con-
tent tendencies of higher education in relation to objective needs of the society and politics that contradict
sustainable development as a whole; 2) the problem of insufficient methodological support to develop criti-
cal thinking in students in the process of environmental education, as well as the pedagogical problem of
the formation of students' reflexive experience; 3) the problem of "locality" and "targeting" of the content
and methods of education for sustainable development; 4) the problem of developing inter-disciplinary and
trans-disciplinary approaches for the education for sustainable development; 5) the problem of pedagogi-
cal adaptation of the axiological foundations of education for sustainable development.

Keywords: concept of sustainable development, education for sustainable development, ecological edu-
cation, environmental consciousness of an individual, higher education, ecological and professional com-
petence, professional competence, pedagogical adaptation.

For citation: Grishaeva Yu.M., Wagner I.V., Tkacheva Z.N., Lugovskoy A.M., Moro P.N. Education for
sustainable development today: a problem area for overcoming difficulties of pedagogical adaptation (on
the example of a higher school). South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 159-166.
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BBEJIEHUE

Konneniust ycToWunBOTrO pa3Butus ce-
TOJHS, OYCBHIHO HE TEpss CBOCH aKTyalbHO-
CTH, HEOOXOMMO BCTPANBACTCS B HOBBIC TPEH-
Il TIO00AJEHOTO OOIIECTBEHHOTO TPOM3BO/I-
ctBa. OJIHAKO CYIIECTBYIOT OOBEKTHBHBIC
TPYIHOCTH TEPECTPONKH IMBUIM3AIMOHHBIX
OpUEHTHPOB, PUCKH «KAYECTBEHHOTO IepeXo-
nma» [1]. 3aeck HeNmb3s HE BCIIOMHHUTH BBICKA3bI-
Banue akajgemuka H.H. Mowuceesa, 3akirodaro-
mee B cebe crpaTerudeckue NpoOIeMHBIC
HaNpaBJICHUS SKOJIOTHYECKOTO Pa3BUTHs 00IIe-
cTBa B ri100anbHOM Maciurade: «Jljis Toro 4yro-
OBl BIIOKHUTH B TEPMHH «yCTOWYHMBOE PA3BUTHE»
CMBICJI, OTBEYAIOIIHI COBPEMEHHBIM ITOTPEOHO-
CTSIM 4YeJIOBEYECTBA, HAAO MNPEACTaBUTH cede
MEPCIEKTUBY B3auMooTHomeHuld [Ipupoasl u
o0miecTBa, OYMIICHHYIO OT JIFOOBIX HIUTIO3HH
KaK CBEpXONTHMH3MA, BEICKA3bIBAEMOTO aroJio-
reTaMu PHIHOYHOW IKOHOMHUKH, TaK U HE00OC-
HOBAHHOTO aJlapMH3Ma, JUIIAIONIET0 YeI0BeKa

SHEprMH M CTpeMieHHsd K moucky. He menee
BAXXHO MOHSTb, K Y€MYy HMEET CMBICI CTpe-
mutbes! M306eraTh WIIIO3UM U OLEHUTH BO3-
MOKHOCTU YEJIOBEUECTBA pPealu30BaTh Xellae-
MBIE [eNd (KOTOpBIE elle MPEeICTOUT chopmy-
JUPOBaTh). DTO BaXKHEUIINH M HEOOXOAMMEH-
muid npeaMer auckyccuil. Ilenu Henwp3d npu-
JlyMaThb: 3TO CUHTE3 CTPEMJIEHUH JtoAel U 3Ha-
HUH O peanbHBIX BO3MOXKHOCTSIX. MOXeT ObITb,
clelyeT cKa3aThb MHAde: LEJIU — 3TO CTpeMile-
HUS U 4YasHUA JIOJeH, NPOIYLIEHHbIE CKBO3b
KPUTHLM3M Hay4yHOH Mbiciu. Ho Bce 31O Ham
elle MpeACTOUT OCO3HATHY [2].

B cBs13u co ckazaHHBIM CTaHOBUTCS SiC-
Ha POJIb MAaCCOBOT'O PKOJIOTHYECKOTO 00pa3oBa-
HUSL JUISL TOCTIDKEHUS LeJied yCTOHYMBOroO pas-
BUTHA — OKOJIOTHYECKOTO 00pa30BaHMS IS
ycroitunBoro passutus (nanee — JOVYP).

Baxxno otmetuts, uto B hopmate Ilep-
BOM MEXIPAaBUTEIbCTBEHHOW KOH(EPEHIMU TI0
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JlaHHass mpoOyieMa OCTaeTcsl J0 CHX
mop 1o OOJbINEeH YacTH HEpelIeHHOUW U TpeOy-
IOIEll 0cO00Oro BHUMAHUS B METOIMYECKOM
OTHOILICHHH.

Haxonen, eme ogHON BaXHOH mIpoO-
OsieMoii, TpeOyIoIIel peleHns B mpolecce mne-
IArOrM4YecKoi amanTamud KOHuenmuu YP B
npo(eCCHOHATLHOW Mearorn4ecKoi JesTeib-
HOCTH, SBIIICTCS aKCHOJIOTMYECKas OCHOBa
9KOJIOTUYECKOTO MHPOBO33PEHHSI — SIPO JKO-
JIOTHYECKOH KyJbTYphI JIMYHOCTH. BocnuraHue
LICHHOCTEH M CMBICJIOB B CO3HAHHMM JIMYHOCTH

MPEACTAaBISIET COOOH BeChMa CIOXKHYIO IeIaro-
TMYECKYI0 3a/ady, TPeOyHOIlyto OOIBIIOro Ma-
cTepcTBa Ipenojasarend. B oToil cBsa3u non-
YepKHUBaeM, YTO Mbl IIOHUMaeM IIOJ LEJbIO
O0VYP uMeHHO pa3BUTHE HKOJIOTHUECKON KYJIIb-
Typsl JHYHOCTH oOydaromuxcsi. B dokyce
BEICIIETO (MIPO(ECCHOHATLHOTO) 00pa3oBaHMS
IKOJIOTHYECKasl KYJIbTYpa TpaHCPOPMHUPYETCS B
9KOJIOr0-NPOoGeCCUOHATBHY KOMIETEHTHOCTh
CIIELUAJINCTA, COXPAHssl CBOW IJIABHBIA CMBICI
— DKOJIOTUYECKUH UMIIEPATHUB.

BBIBO/JIbI

Takum o0Opa3oM, cieayeT OTMETHTb
BCE BO3PACTAOIIYIO POJib, TI0 HAIlIEMy MHEHHIO,
AKOJIOTHIECKOTO CONEpIKaHMsI B BOIPOCax 00-
HOBJIEHUSI (MOJEpHHU3alUU) TJI00ANbHON CH-
cTeMbl 00pa3oBaHus Ha Bcex ypoBHAX. OJHAKO,
CYIIECTBYIOT IPOOJIEMBI TIEJarorudeckoi agarn-
TaIlMd CONEPXKAHUS U METOHOB S(P(PEKTHBHOTO
D0VYP, a UMEHHO:
- HECOOTBETCTBHUE COJICPIKATEIBHBIX
TEHIICHIUI BBICIIET0 00pa30BaHUs COBOKYITHO-
CTH OOBEKTUBHBIX 3aIPOCOB B OOIIECTBE H IO-
JUTHKE, KOTOPBIE TIPOTHBOpEYAT YCTOHUYUBOMY
Pa3BHUTHUIO B LIEJIOM;

- npobiieMa HETOCTATOYHOTO METOAMYEe-
cKoro obOecriedcHUs (HOPMUPOBAHHS KpPUTHYEC-
CKOTO MBIIUICHUST O0YYaIOIUXCs B IIpoIecce
9KOJIOTMYECKOr0 00pa30BaHMs, a TAKKE Iefa-
roruueckasi mpodieMa GopMupoBaHus pediek-
CHUBHOTO OIIBITA CTYICHTOB;

- npobiieMa «JIOKAaJbHOCTU» H «aapec-
HOCTH» coJiep>kanus u Mmeto10B JOVYP;

- npobieMa pa3BUTHI MEKIAUCIHUILIH-
HapHOI'0 W TPAHCAUCUUIUIMHAPHOTO IOAXOI0B
K DKOJIOTMIECKOMY 00pa30BaHHIO;

- npobiieMa meJarorudeckoil aganrtamnun
AKCUOJIOTHYECKUX OCHOBAHHI 00pa30BaHUs s
YCTOMYHUBOTO Pa3BUTHSI.
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9KONOro-sMonorM4eCKUE OCO6EHHOCTWU U NMEPCMEKTUBDI
NPOU3BOACTBEHHOIO UCMNOJIb3OBAHNA HEKTOHHOIO
COOBLUECTBA KAPIMNOB

1AcnaH b. Xabxokoe*, 2Cachapbu Y. KazaHues,
ZMyxamed M. LLiaxmyp3oe, 20nez 0. emokos,
Tiodmuna A. KasaHqesa

"Accoyuayus «Kabbankpbibxo3»,

Hanbyuk, Poccus, kbrybhoz@mail.ru
2KabapduHo-bankapckuli 20cy0apcmeerHbIll yHUsepcumem
um. B.M. Kokosa, Hanbyuk, Poccus

Pestome. Ljenb. N3yyeHne Broakonormyeckux 1 Mopthodmuamnonornyecknx 0cobeHHOCTEN OCHOBHBIX Bi-
[0B KyNbTUBUPYEMbIX KaproBblX pblb, BIUSHUE KOMMreKkca B1Monornyecknx MeToA0B UHTEHCU(MKaLMMA Ha
pOCT U BbIxoa Guonpoaykumn. Memodsi. MonyyeHne NMYNHOK GPOHTamNbHBIM METOAOM OT 3epKasbHbIX U
Yelynyatblx Nopog Kapna. Mmapoxumudeckue u rugpobuonoruyeckne uccnegoBaHns BOLOEMOB, YCTa-
HOBMEHME KaYECTBEHHbIX W KONMYECTBEHHbLIX KPUTEPUEB OCHOBHBLIX MPynn TPOPUUECKON LEenn no cylie-
CTBYtOLLEN MeToaunKe. Peaynbmamal. [ns BbISSCHEHNS 0COBEHHOCTE! pocTa YeLlyiivaTbiX U 3epKanbHbIX
rpynn Kapna B pa3nnyHbIX YCNOBUSX BbIpalluBaHUs HaMu Bbiny NpoBeLeHb! OnbITbl MO UX pa3aenbHOMY
BbIpalLMBaHWIO B YeTbipex npydax. CornacHo 3annaHupoBaHHOMY OMbITy, ¢ 1 MioHs kapnos B npydax Ne3
W 4 Hayamu nogkapmnMBaTb MCKYCCTBEHHbIMW kopmamu. C nepBbiX AHEN BblpalyMBaHUs YellynyaTtble
kaprbl UMenu Bonee BbICOKMIA TEMN POCTa, ONepexast OAHOBO3PACTHLIX 3epkanbHbIX NOYTW B MoATOpa
pasa. C Hayana KOpMNeHUsi COOTHOLLEHWE B TEMMNE POCTa KaprnoB pa3HbIX rpynn pe3ko U3MEHMMOCh, Ye-
LyrAYaTble Kapnbl C NOAKOPMKON YBENUYMM CPERHIO Maccy Ha 8,6 r, Toraa Kak 3epkanbHble 3a 3TOT ke
nepuog Ha 10,3 r. Bbigodbl. 113 aHann3a npoBedeHHbIX ONbITOB BbITEKAET, YTO HA ECTECTBEHHOM NLLE
Yellynyatble Kapnbl Ha NEPBOM rofy XW3HU UMelT Bonee BbICOKWA TEMM POCTa MO CPaBHEHMIO C 3ep-
kanbHbIMK Ha 16%, a Ha BTOpoM Ha 9% (P>0,999). CnegoBartensHo, Npu MHTEHCUBHOM PbIOOBOACTBE C
NPUMEHeHNe NOAKOPMKN MOXHO PeKOMeHAO0BaTh Ans NPOU3BOACTBA Kak YellyiyaTble, Tak 1 3epKarbHble
hopmbl Kapna.

KntoyeBble crnoBa: kapn YellyinyaTthbli, Kapn 3epkanbHbIi, TMYKMHKA, ceroneTku, rpynna, pocT, npya, mac-
ca, NPOAYKTUBHOCTb.

®opmat uuTupoBaHus: Xabxokos A.b., KasaHues C.Y., WWaxmypsos M.M., l'etokoB O.0., KazaHueBa
N.A. Oxornoro-6uonornyeckne 0COOEHHOCTU U NEPCNEKTUBLI NPOU3BOACTBEHHOMO UCMONb30BAHNS HEKTOH-
Horo coobuectBa kapnos // HOr Poccuu: skonorus, passutue. 2018. T.13, N3. C.167-175. DO
10.18470/1992-1098-2018-3-167-175

ECOLOGICAL AND BIOLOGICAL FEATURES OF THE NEKTONIC
COMMUNITY OF CARP FISH AND PROSPECTS FOR ITS PRODUCTION

1Aslan B. Khabzhokov*, 2Safarbi Ch. Kazanchev,

2Mukhamed M. Shakhmurzov, ?Oleg O. Getokov,

?| yudmila A. Kazancheva

1JSC "Kabbalkrybkhoz", Nalchik, Russia, kbrybhoz@mail.ru
2Kabardino-Balkar State University named after V.M. Kokov, Nalchik, Russia
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Abstract. Aim. The aim is to study some of the bio-ecological and morpho-physiological features of the
main species of cultivated carp fish, the influence of a complex of biological methods of intensification on
the growth and yield of bioproducts. Methods. Frontal method was used to obtain larvae from mirror and
scaly carp species. Hydro-chemical and hydro-biological studies of water bodies, establishment of qualita-
tive and quantitative criteria for the main groups of the trophic chain were carried out according to the ex-
isting methodology. Results. To clarify the growth characteristics of scaly and mirror carp fish under dif-
ferent growing conditions, we conducted experiments on their separate farming in four ponds. According to
the planned experiment, from June 1, carps in ponds number 3 and 4 were fed with artificial fodders. From
the first days of farming, scaly carp had a higher rate of growth, ahead of the same age mirror carps al-
most one and a half times. Since the beginning of feeding, the ratio in the growth rate of carp of different
groups has changed dramatically, scaly carp with additional feeding increased the average weight by 8.6
g, while the mirror ones by 10.3 g over the same period. Conclusions. From the analysis of the experi-
ments carried out, it follows that in the first year of life scaly carp have a higher growth rate on natural diet
compared to the mirror ones by 16%, and in the second year, by 9% (P>0.999). Consequently, for inten-
sive fish farming with the use of additional fodder, it is possible to recommend both scaly and mirror spe-
cies of carp.

Keywords: scaly carp, mirror carp, larva, yearling, group, growth, pond, mass, productivity.

For citation: Khabzhokov A.B., Kazanchev S.Ch., Shakhmurzov M.M., Getokov O.0., Kazancheva L.A.
Ecological and biological features of the nektonic community of carp fish and prospects for its production.
South of Russia: ecology, development. 2018, vol. 13, no. 3, pp. 167-175. (In Russian) DOI:
10.18470/1992-1098-2018-3-167-175

BBEJEHHE

Kapn — ocHOBHO# OOBEKT BBIpalHBa-
HUS B TIPYJOBOM XO3MCTBE Hamled ctpaHbl. B
ppIOX03ax CTpaHbl W3 OOIIEr0 TMPOU3BOJCTBA
pPBIOBI Kapm 3a MOCIEOHHE TOABI COCTABHII
62,3%, a Ha CeBepHoM KaBka3ze B CBSI3U C KO-
70r0-(heHOJO0r0-30HaJIbHBIMI  OCOOCHHOCTSIMHU
nocturaet 58,4%.

[lo mnmamy pa3BUTHS TIPOM3BOICTBA
aKBaKyJbTYpHOTO TOBapa (OTpacieBas IIpo-
rpamMma «Pa3BuTHE TOBAapHOH aKBaKyJIbTYpHI
(ToBapHoro peidoBojcTBa) B P nHa 2015-2020
TOJIBI» ) MIPEYCMOTPEHO YBEIMYHUTH B 2,7 pasa.

B pemenun 3Toi 3aaaun BaXXHYIO poOJib
JOJDKHO CHITPaTh, HAPSITY C APYTHMH HHTCHCH-
(PUKAIIMOHHBIMH MEPOIPHUITUSIMHE, BBIPAIIHBA-
HHE Oollee MPOIYKTHBHBIX MOPOA Kapra, o0ia-
JAIOMKX OOJbIIEH TIOAOBUTOCTHIO U BHICOKHM
TEMIIOM POCTa.

IIpu ouenke oO6bekTOB pas3seaeHus [1;
2] oco0eHHO BaKeH OTall, HaINpPaBICHHBIH,

MPEeX/Ie BCETO HA YTOUHCHUE OMOIIOTHUSCKUX U
9KOJIOTHYECKUX CBOWCTB IMPUMEHHUTEIBHO K
KOHKPETHBIM YCIIOBUSIM Da3Be/ieHusi, TeM 00-
Jiee, Y4TO MOAXOMAbI K €€ Ka4eCTBEHHOW OLICHKE
OCTaIOTCsI HAUMEHEe pa3pabOTaHHBIMH.

B cBsa3u ¢ 3TUM HEOOXOAMMO Jdaib-
HelIliee COBEPIICHCTBOBAHUE PAIMOHATBHBIX
METOJIOB AKOJIOTHYECKON OLIEHKU POCTa M pas-
BUTHSI HEKTOHHOTO COOOIECTBA Ha TEPBOM M
BTOPOM TOJy JKHU3HH MPU WHTCHCUBHOM BbIpa-
MIMBaHUH C YIOOpPEHHEM W HCKYCCTBCHHOMU
MOJKOPMKOM B ycnmoBusx npynoB Capckoro
pBIOX03a, YTO U OMpEACIIeT aKTyalbHOCTh HC-
CIIEIOBAHUM.

Ilenv paboThl — W3ydeHHE OHMO3KOIIO-
THYCCKAX ¥ MOP(PODU3NOIOTHICCKHX 0COOCH-
HOCTCH OCHOBHBIX BHJOB KYyJIbTHBUPYEMBIX
KaproBbIX PBIO, BIMSHHE KOMILIEKCA OHOJIOTH-
YECKAX METOJ0B MHTCHCHU(HUKAIUU HAa POCT U
BBIXOJ1 OMOIIPOAYKIIMH.

MATEPHAJI U METO/bI

Jlnst BBIICHEHHST OCOOEHHOCTEW pocTa
YenydyaThlX W 3€pKaJbHBIX TPYyNN Kapma B
Pa3InYHbIX YCJIOBUIAX BbIpAalllUBAHUS HAMH 6])1—

JIY IIPOBEJCHBI OMBITHI [0 UX Pa3[eIbHOMY BbI-
pallluBaHUIO B YETHIpEX Npynax. JInuuuku Kap-
T1a, MOJydICHHBIE (PPOHTAIBHBIM METOJOM [3; 4]
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BBIBO/IbI

W3 ananu3a MpOBEACHHBIX OIBITOB BBI-
TEKaeT, YTO Ha €CTECTBEHHOU IuIlle yellyiiua-
TBIC KapIbl HA MIEPBOM TOXy KU3HU UMEIOT 00-
Jiee BBICOKMI TEMII pocTa 10 CPaBHEHUIO C 3ep-
KanbHbIMU — Ha 16%, a Ha BTOpoM — Ha 9%
(P>0,999). Ilpm WCKYCCTBEHHOHW TOIKOPMKE
pasHHUIla B TeMIleé POCTa YeUIyH4aTblX U 3ep-
KaJBbHBIX CIVIA)KUBACTCS JO TPENEIIOB OIINOKH.

CrnenoBaTenbHO, PH WHTEHCUBHOM PBHIOOBOI-
CTBE C MPUMCHEHHEM IMOJKOPMKH MOYHO pe-
KOMEHI0BaTh JAJIs IPOU3BOACTBA KaK yellyiua-
ThIC, TaK W 3epKanbHbIe (popMbl Kapma. s 3a-
PBIOJICHUS] €CTECTBEHHBIX BOJIOEMOB, a TaKXkKe
(epMepCcKuX NPYIOB, TAC BENETCS AKCTCHCHB-
Has (popMa XO03sHCTBa, CIEAYET HCIOIH30BaTh,
B OCHOBHOM, uellyifuaTsie (opMbl Kapria.
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